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Abstract- Communication between Secure Elements and the
Service providers have always been a matter of concern in terms
of security for exchanging sensitive information in secure
manner. Most common requirement for this information
exchange is the protocols that are supported by different
applications on secure elements or applications that interact with
the secure elements. This paper describes how protocol discovery
mechanism proposed by global platform works with SIM based
applications (for example NFC application interacting with SIM
and other applications) or application interacting with the cards
to exchange information about supported protocols in the
applications and provide/deny access to services based upon
discovery of protocols.

Index Terms- SIM, Protocol, REST, OTA, Secure Element

l. INTRODUCTION

ith evolution in GSM technology, use of secure elements

have evolved from just storing information of user to
performing interactions with outer world applications and
exchanging sensitive data. Example of such interactions is NFC
applications that interact with both secure elements via NFC
controller installed on it and NFC terminals. For example,
banking and payment applications are using uses SIM Cards to
store information like passwords, card information, account
information because SIM cards are considered as secure
elements.

Secure Interaction Secure Interaction

= m

B x

Secure nE 2
& 3

Elamant £ B o
[SIM CARD, g5 =
Internal. 33 =
External) =z 2
g g

@ =]

Figure 1: Simplified View of Interaction of application with
secure element

A “Secure Element’ is tamper- proof entity that can be used to
host applications securely. These elements can be of three types:
embedded secure elements, universal integrated circuit cards
a.k.a UICC or micro SD cards. Out of these three, micro SD and
UICC are removable. These are not necessary to be a SIM card.
A micro SD card or a security chip can also be used as a secure
element. Which type of secure elements is to be used is
dependent upon business needs because each element satisfies a

different market need. For example, for NFC applications on
mobile equipments, UICC or SIM cards are used as secure
elements.

Global Platform has defined specifications that allow different
service providers to store different types of services on secure
elements. A service can be defined as a composition of a set of
applications to be deployed on the end user secure elements. This
composition can optionally contain a User Interface application
to be deployed in the device like Mobile equipment. This
deployment is managed by using Over the Air Technology. This
technology allows service providers to deploy, upgrade or
remove applications and services on the secure elements.
According to their requirements, these applications or services
require communication with each other and exchange messages
in a reliable and interoperable way. For example, for a bank, it
has to request the deployment of a payment application in to an
SE which has Over-The-Air (OTA) capability; for a Mobile
Network Operator it may be required to notify the various life
cycle events of the end-user mobile environment (device lost,
etc.) to the service providers. Now, how these interactions are
implemented are purely up to service providers implementations.
But these interactions should be completely in compliance with
Global Platform system messaging core specification. Since there
are different protocols available in the market that can be
implemented in the applications interacting with each other.

Research Elaboration — In order to complete a task, these
applications need to communicate with each other and exchange
messages in a reliable and interoperable way. There are cases
when the interacting applications are supporting different
protocols of communications or have different versions of same
protocol implemented and applications needs to know about
capabilities of each other to check which service should be
loaded onto other. For such scenarios, these applications requires
a method to exchange information of their capabilities and
protocols to each other, this may be required only during first
interaction. GP has introduced a new specification of protocol
discovery mechanism between two interacting application based
upon RESTful services consumptions (with exchange rules and
format of protocol exchange) .Currently a draft is released for
public review.

With implementation of protocol discovery mechanism between

applications following can be achieved:

1) Ildentification of protocol in client/server applications (client
application must also support protocol discovery)

2) With identification, it can be found which protocols are
supported by client/server application.

3) If client application does not support or implement required
protocols for data exchange from/to the application
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interacting with SE, access can be denied thus decreasing
chances of unauthorized access to data on SE,

4) With protocol identification, the requesting application can
know the protocols that it is not supporting (Client
application may have updated protocol version that our
application is not supporting), thus it can request the client
application access based upon protocol that our application
supports.

Use case examples:

First Case:

1) User mobile contains a web based application that interacts
with SIM card present on mobile. It requires interaction with
another application (say a website) for certain activities.

2) Application A (WEB application) required both X and Y to
be checked for granting access.

3) User application discovers that application A requires X+Y
protocol but it has only support for Y (The protocol
information in extracted from secure element).

4) It can request Application A to grant access to services that
requires only protocol Y (if Application A allows to do so)

5) In this way, user application will be able to use services of
application A (not all but some, instead of denial of service
usage)
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Figure 2: Protocol Discovery and Service request
One point to note here is that the request for service with only
protocol Y is made by the Web application present on the Mobile
equipment, not by the secure element. The web application when
receives service, it is the responsibility of that application to load
and manage the service on the secure element.

Second Case:

1) User has banking application that implements protocol X
with version 1.1. It is interacting with application A that
supports also supports protocol X. But the supported
protocol version of communication in case of application A
is1.0

2) Application A requests banking application for its
capabilities. Banking application publishes its capabilities to
application A

3) Application A discovers that banking application have
updated version of protocol X. It then undergoes upgrade of
protocol X in itself.

4) In this scenario, Application A undergoes upgrade of its
capabilities based upon capabilities of user application.

Il. PrRoTOCOL EXCHANGE MECHANISM

The exchange of protocol information will happen with the
help of HTTP REST Requests. GP System protocol discovery
mechanism provides complete format and requirements for the
request process, required REST URI formation, attributes and
response exchange mechanism. An example of HTTP REST
request for protocol information request is provided below:

spdm/protocols?version=<version>&requesterld=<Discoveri
ng actor 1d>
&secureComponentType={SE|TEE}&secureComponentld=<
SC ld>

Parameter information in the request URI:

Table 1: Parameter in HTTP REST request

Parameter Information Manqato [
Optional
Version of the System
. Protocol Discovery
Version Mechanism used by Mandatory
discovering application
requesterld It is the identity of the Mandatory
Requester
secureComponentType Type of secure Mandatory
component
secureComponentld Itis the identity of the Mandatory
secure component

Here secure components can be either secure element (SE) or
Trusted Execution Environment (TEE).

Response Information: When a request for protocol/capability
information will be received, the standard response of HTTP 200
OK code will be sent by the receiving entity with a response of
required information. This response will be in standard JSON
format that can be parsed by the requester application. The
structure of the response will be pre-determined in accordance
with the Protocol Discovery mechanism specification. Example
of a standard JSON response for the request is provided below:

{

"version": "<version>",
"supportedVersions™: ["'<version #1>", "
"providerld": "<SPDM Provider 1d>",
"supportedProtocols™: [

{

"protocolld™: "<Protocol #1 1d>",

"protocolVersion": "<Protocol #1 Version>",

"protocolinfo”: {

<Protocol #1 Info>

version #2"],

}
it
"referAlso™: [
{
"additionalProviderURL": ""
}
]
}
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Response attributes are described in table 2 below:
Table 2: Response Parameter to be sent to requester
application

Field Information Provided by Field Mandatory
/Optional
version Version of System Protocol Mandatory
Discovery Mechanism
supportedVersions list of versions of System Conditional
Protocol Discovery Mechanism
protocol
providerld ID of Application providing Mandatory
security protocol discovery
mechanism
supportedProtocols List of supported protocols Optional
protocolld Protocol ID that might be used Mandatory
by requester for dialog
exchange
protocolVersion Version of identified protocol Mandatory
for dialog exchange
protocollnfo Information specific to Optional
discovered protocol
referAlso List of other applications Optional
present on secure element that
can be contacted with the
discovered protocol
additionalProviderURL URL for additional application Mandatory
on which protocol discovery
mechanism can be initiated by
requester.
The identified protocols will be sent in format of

MAJOR.MINOR.MAINTENANCE format.

For example, if a protocol has major version 1 minor and
maintenance version as 0 then information in JSON field will be
sent as: “1.0.0”. For the URL to be formed, first requirement for
the application is to get a base URL from the secure protocol

discovery mechanism. GP specification for protocol discovery
mechanism has detailed information on how to get the base URL
and form the request URLS for protocol discovery mechanism
initiation.

I1l. CONCLUSION

With the emerging new applications in the field of secure
elements, there soon will be requirement of a proper and
common mechanism of information exchange and capabilities
discovery between applications on secure application, application
interacting with secure elements and applications that interact
with applications that interact with secure elements. The
discovery mechanism introduced and explained in this paper will
allow the future applications an opportunity to work in
collaboration with each other to provide versatile applications to
users and increasing the use of secure elements for secure
transactions and data storage
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Abstract- Peritonitis is defined as inflammation of the serous
membrane that lines the abdominal cavity and the organs
contained therein. Most cases of peritonitis are caused by an
invasion of the peritoneal cavity by bacteria, so that when the
term peritonitis is used without specification bacterial peritonitis
is implied. Peritonitis is one of the most common infections, and
an important problem that a surgeon has to face.

Index Terms- Perforation peritonitis, Mannheims’ peritonitis
index, prognosis

l. INTRODUCTION

Despite the surgical treatment, sophisticated intensive care
units, last generation antibiotics and a better understanding
of pathophysiology, the mortality rate of perforation peritonitis
are still high. The outcome of an abdominal infection depends on
the complex interaction of many different factors and the success
obtained with the early institution of specific therapeutic
procedures. It also depends upon the exact recognition of the
seriousness of the diseases and an accurate assessment and
classification of the patients risks. Early prognostic evaluation of
peritonitis is desirable to select high risk patients for more
aggressive therapeutic procedure such as radical debridement,
lavage system, open management and planned relapararotomy.
An accurate risk index classification is the only way to settle a
standard of comparison between group of patients and different
treatment methods which would allow prospective adequate
comparative studies.

There is no single, easily available laboratory test that
predicts severity or prognosis in patients with peritonitis. Despite
controversial discussion, there is agreement that prospective
controlled clinical trials are necessary in the field of intra
abdominal infections. Randomised controlled clinical trials are
the preferred methods for comparing clinical efficacy of
treatment strategies. They remain a vital bridge between
advances in basic science on one hand and improvement in
health care on the other. Therefore all measures should be
undertaken to perform clinical trials with a high quality in this
field. Many of the problems such as terminology and definitions,
assessment of severity of disease, case selection, and exclusion
of patients, confounding factors, end point, and generalised
ability of a study result can be dealt adequately with the help of

scoring systems. Scoring systems have been advocated as
prognostic predictors, they reduce all the clinical problems
including lots of variables to a simple number™ .

Reproducible scoring system that allow a surgeon to
determine the severity of intra-abdominal infections are essential
to rectify the effectiveness of different treatment regimens , to
scientifically compare surgical intensive care units , to select a
more aggressive surgical approach for high risk patients and to
able to inform patient's relatives with greater objectivity. The
results of treatment for peritonitis are especially difficult to
evaluate because these patients may correspond to various
aetiologies, treatments differ and there is a lack of universally
valid criteria and definitions. Identifying both prognostic factors
and severity scales that provide objective description of the
patient condition at specific points such as the preoperative and
postoperative period is useful to improve our understanding of
the problem involved®.

Intra-abdominal infections and secondary peritonitis are a
frequently encountered surgical emergency in tropical countries.
The spectrum of perforation peritonitis in India continues to be
different from its western counterparts. In India, the most
commonly affected population is the young men in the prime of
their life as compared to the west where the mean age for the
occurrence of perforation peritonitis is usually 45-60 yrs. In
majority of cases in tropical countries like India the presentation
to the hospital is late with established generalized peritonitis with
faecal or purulent contamination and varying degree of
septicaemia. In India perforations of the proximal gastrointestinal
tract were more common as compared to the distal ones.

Despite advances, mortality from many forms of intra-
abdominal infection remains unacceptably high. Substantial
differences between conventional & more recently developed
therapy has been found in randomized prospective studies. It has
become apparent that approaches for managing patient
profoundly ill from intra-abdominal infection require further
critical review at that new methods for analyzing the results of
various therapeutic intervention must be found.

With this background an international congress on intra
abdominal infection was organized in Hamburg in 1987,
supported by the Surgical Infection Society (SIS) & the Paul
Ehrlich society. Surgeons from all continents came to review the
current status of definition as well as statistical techniques &
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severity of illness scoring system, to allow for more sophisticated
analysis of results.

The following classification of peritonitis is considered as a
standard -

1. Primary Peritonitis

A. Spontaneous peritonitis of childhood

B. Spontaneous peritonitis of adults

C. Peritonitis in patients with CAPD (continuous ambulatory
peritoneal dialysis)

D. Tubercular peritonitis

2. Secondary Peritonitis (Acute Suppurative)
A. Perforation peritonitis (spontaneous acute)
1. GIT perforation

2. Bowel wall necrosis

3. Pelviperitonitis

4. Peritonitis after translocation of bacteria

B. Postoperative Peritonitis

1. Leak of an anastomosis

2. Leak of suture line

3. Stump insufficiency.

Despite controversial discussion there is agreement that
multicentre prospective controlled clinical trials are necessary in
the field of intra-abdominal infection. Randomized controlled
clinical trials are the preferred scientific methods for comparing
the clinical efficacy of treatment strategy. They remain the vital
bridge between advances in basic science on the one hand and
improvement in health care on the other. Therefore all measure
should be undertaken to perform clinical trials with a high quality
in this field. Many of these problem areas such as terminology
and definitions, assessment of severity of disease, case selection,

exclusion of patients, confounding factors, end points and
generalizability of study results can be dealt with adequately with
scoring systems. Clinical study in intra abdominal infection can
be improved considerably by incorporation of scoring systems.
Scoring systems assessing severity of disease can help to support
comparison between results of different studies or centres®.
Various scoring systems have been used to indicate
prognosis of patients with peritonitis. These scores can be
broadly divided into two groups:
A) Disease independent scores for evaluation of serious
patients;
- APACHE Il score
- simplified acute physiology score (SAPS II)
- Sepsis severity score
- multiple organ dysfunction score
B) Peritonitis specific score;
- Mannheim Peritonitis Score (MPI)
- Peritonitis index altona Il
- left colonic perforation score.

1. MANNHEIM PERITONITIS INDEX

It was developed by Wacha and Linder® in 1983.

It was developed based on the retrospective analysis of data
from 1253 patients with peritonitis in which 20 possible risk
factors were considered. Of these 20 factors, only 8 were proved
to be of prognostic relevance and were entered into
MANNHEIM PERITONITIS INDEX. These factors were
classified according to their predictive power.

MANNHEIM PERITONITIS INDEX SCORE

Study Variable Adverse factor Points Favorable Points
factor
1.Age >50 yrs 5 < 50 years 0
2.5ex Female 5 0
3.0rgan Failure Present 7 0
4.Malignancy Present 4 0
5.Evolution time >24 hrs 4 0
6.0rigin of sepsis Non-colonic 4 0
7 Extension of peritonitis Generalized 6 0
8.Character of exudate Purulent 6 Clear 0
Fecal 12

Maximal possible score is 47 and minimal possible score is
zero. Patients were divided in three categories according to MPI
score:

1. Score less than equal to 21

2. Score between 21 to 29

3. Score equal to greater than 29.

The MPI appears to be more practical than other scoring
system, such as the APACHE II, which is time consuming and
may be impossible to apply in the setting of intra-abdominal

sepsis. Also in a multicentre study of 2003 patients, the MPI had
an acceptable specificity and sensitivity.

Much has been said and published about peritonitis but a
consolidated analytical study of peritonitis and peritonitis
grading scale is not found.

The secondary peritonitis being a common problem with a
high mortality and morbidity rate made us interested in
conducting the study. Gastric and duodenal perforations have
been included in the present study.
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No claim for originality can be advanced because similar
works has been published, but if it can add a trifling bit to
existing knowledge on this subject and its management, labour
will be rewarded.

The present thesis is only a part of the project, in an attempt

to fill up the gap mentioned earlier. The scope is indefinite and
the greatest gain in research can come from its scope being
indefinite. At the same time to the every inch that was there,
there may be acres of waste.
In the end, we can only say that in the golden age of surgery,
mortality from peritonitis is still a challenge to surgeon
resplendent with brilliant achievements. Much has been learnt
about the diagnosis and treatment of this catastrophe, but there is
often more to learn. Still we should not be stressing the “What’s
new”, until we have mastered the “What’s old”.

1. AIMS AND OBJECTIVES

1. To study the spectrum of perforation peritonitis.
2. To study the prognostic factors in perforation

peritonitis.

3. To evaluate the outcome of patients with peforation
peritonitis using MANNHEIM PERITONITIS
INDEX.

4. To evaluate the MANNHEIM PERITONITIS INDEX
to allow identification of high risk patients.

5. To confirm the predictive value of the MANNHEIM
PERITONITIS INDEX.

6. To identify the patients using MANNHEIM
PERITONITIS INDEX for intensive post-operative or
ICU care.

7. Role of MANNHEIM PERITONITIS INDEX in
decision making regarding surgical intervention in
peritonitis.

IV. MATERIALS AND METHODS

STUDY DESIGN

“Evaluation of prognosis in patient’s with peritonitis using
Mannheim’s peritonitis index” for approximate time period from
2009 to 2011.

SELECTION OF CASES

From cases attending our institute in which diagnosis of
peritonitis is established by operative findings or surgical
interventions during management. Therefore nonrandomized
sampling technique was used.

INCLUSION CRITERIA

Cases of peritonitis secondary to hollow viscous perforation
attending our institute in the study period were included in the
study.

EXCLUSION CRITERIA

- Patients absconded or discharged against medical advice
(DAMA) during hospital admission.

- All patients with primary peritonitis (Spontaneous bacterial
peritonitis)

- All patients with tertiary peritonitis - Patients with
peritonitis due to anastomotic dehiscence or leak

- Patients with acute appendicitis (without perforation)

- Diagnosis was made by a combination of history, clinical
examination and on the basis of the reports of the
radiological examinations after which the patients is posted
for emergency laparotomy.

- Once the diagnosis of peritonitis was confirmed by the
operative findings of the patients, the patients were
accepted for the study.

The following parameters were recorded meticulously for
the calculation of the Mannheim Peritonitis Index :
1. Age
2. Sex
3. Organ Failure
+«+ The criteria which were used for the presence of
organ failure are as follows Published by Deitch*
(1992):

0 Renal failure: serum creatinine
>177mmol / L (> 2 mg/dl)or serum urea
>16.7 mmol/L (>46.78 mg/dl) {conversion
factor is 88.40 and 0.3570 respectively}
or oliguria < 20 ml/ hour.

0 Shock: Hypotension is defined as a
systolic BP of <90 mmHg or a reduction
of >40 mmHg from baseline, in the
absence of other causes for the fall in
blood pressure.

0 Intestinal obstruction (only if profound):
paralysis >24 hours or complete
mechanical ileus.

O Respiratory failure: pO2 <50 mmHg or
pCO2 >50 mmHg.

4. Malignancy

Patients with known malignancy or with features of
malignancy on gross examination e.g. malignant gastric
perforations, perforation of a colonic growth suspicious of
malignancy, perforation of proximal bowel due to distal
obstruction by malignant growth on gross examination were
included in the study.
5. Evolution time

Patients were divided into two groups (<24 hour / >24 hour)
on the basis of history and timing of surgery.
6. Origin of sepsis (colonic / noncolonic)

This parameter is recorded on the basis of findings of
laparotomy.
7. Extension of peritonitis (Diffuse/ localized)
8. Character of exudates or peritoneal fluid
a) Clear
b) Cloudy/purulent
¢) Faecal

Bilious collections in cases of recent perforation without
superadded infection were grouped as clear. Serohaemorraghic
collection of recent origin is taken as clear in traumatic
peritonitis.
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The individual score of each parameter is added to calculate
Mannheim peritonitis index score of each case. Patients were
divided into three categories according to the score:

1. Score less than 21.

2. Score between 21 t029.

3. Score more than 29.

V. REVIEW OF LITERATURE

HISTORICAL REVIEW®®

Peritonitis was recognized as a universal fatal condition
from the earliest of times. Monographs and review articles on
peritonitis are found almost exclusively in the surgical literature.
An historical perspective of the slow unraveling of the pathology,
microbiology, and evolution of the treatment is best appreciated
in “The peritoneum” by Hertzler® (1919), “Infections of the
peritoneum” by Steinberg(1944),and reviews by Hedberg and
Welch and Hauet al® Kennedy (1951) found the incidence of
perforation in carcinomatous ulcer to be at least 16.7 % of all
gastric perforation and 5.4 % of all gastro-duodenal perforations.

The importance of correct diagnosis and treatment of
gastroduodenal perforation is gradually increasing due to high
incidence of mortality of 10-20% (Bryne) and gradual increase in
the incidence of perforation every year.

Jamieson (1955) reported that the incidence of perforation
increased three fold between 1924 and 1958.

Portis and Jaffo(1936) found the occurrence rate of
perforation to be 14% of all ulcer patients.

The benign gastro-duodenal perforation is more common in
the males than the females, the ratio being 10:1(Bailey & Love).
It is more common in winter than summer (Turner 1951). It is
much less common in children than the adults and the clinical
features are less dramatic than that in adults (Bell, 1953). Peptic
ulcer complications are rare in pregnant women (Sandwveiss et al,
1943). Commonly these perforations occur in the afternoon
between 3 pm and 6 pm (lllingworth et al 1944, Jamieeson
1955).

ANATOMY OF PERITONEUM AND PERITONEAL
CAVITY> 10

The peritoneum is a continuous, glistening and slippery
transparent serous membrane. It lines the abdominopelvic cavity
and invests the viscera. The peritoneum consists of two
continuous layers the: the parietal peritoneum, which lines the
internal surface of the abdominopelvic wall, and the visceral
peritoneum, which invests viscera such as stomach and
intestines. Both layers of peritoneum consist of mesothelium, a
layer of simple squamous epithelial cells.

The parietal peritoneum is served by the same blood and
lymphatic vasculature and the same somatic nerve supply as is
the region of the wall it lines. Like the overlying skin, the
peritoneum lining the interior of the body wall is sensitive to
pressure, pain, and heat and cold, and lacerations. Pain from the
parietal peritoneum is generally well localized, except for the on
the inferior surface of the central part of diaphragm, where
innervations is provided by phrenic nerve, irritation here is often
referred to the C3-C4 dermatomes over the shoulder.

The visceral peritoneum and the organs it covers are served
by the same blood and lymphatic vasculature and visceral nerve
supply. The visceral peritoneum is insensitive to touch, heat and
cold, and lacerations; it is stimulated primarily by stretching and
chemical irritation. The pain produced is poorly localized, being
referred to dermatomes of spinal ganglia providing sensory
fibres, particularly to midline portions of these dermatomes.
Consequently, pain from the foregut derivatives is usually
experienced in the epigastric region, that from midgut derivatives
in the umbilical region, and that from hindgut derivatives in the
pubic region.

The peritoneal cavity is within the abdominal cavity and
continues inferiorly into pelvic cavity. The peritoneal cavity is a
potential space of capillary thinness between the partial and
visceral layers of peritoneum. It contains no organs but contains
a thin film of peritoneal fluid, which is composed of water,
electrolytes, and other substances derived from interstitial fluid
in adjacent tissues. Peritoneal fluid lubricates the peritoneal
surfaces, enabling the viscera to move over each other without
friction and allowing the movements of digestion. In addition to
lubricating the surfaces of the viscera, the peritoneal fluid
contains leukocytes and antibodies that resist infection.

Lymphatic vessels, particularly on the inferior surfaces of
the diaphragm, absorb the peritoneal fluid. The peritoneal cavity
is completely closed in males; however, there is a
communication pathway in females to the exterior of the body
through the uterine tubes, uterine cavity, and vagina. This
communication constitutes a potential pathway of infection from
exterior.

The peritoneal cavity is subdivided into interconnected
compartments or spaces by 11 ligaments and mesenteries. The
peritoneal ligament and mesenteries includes the coronary,
gastrohepatic, hepatoduodenal, falciform, gastrocolic,
duodenocolic, gastrosplenic, spenorenal, and phrenocolic
ligaments and the transverse mesocolon and small bowel
mesentry.

These structures partition the abdomen into nine potential
spaces viz.
. Right subphrenic
. Left subphrenic
. Subhepatic
. Supramesenteric
. Inframesenteric
. Right paracolic gutter
. Left paracolic gutter
. Pelvis
. Lesser sac

OCoOoO~NOoOOUTD WN P

This compartmentalization directs the circulation of fluid in
the peritoneal cavity and thus may be useful in predicting the
route of spread of infection and malignant diseases. For example;
Perforation of the duodenum from peptic ulcer disease may result
in the movement of the fluid (and the development of abscesses)
in the subhepatic space, the right paracolic gutter and the pelvis.

FUNCTIONS OF PERITONIUM

The peritoneal membrane provides lubrication for the loops
of intestine by secreting a highly viscous fluid.

WwWw.ijsrp.org



International Journal of Scientific and Research Publications, Volume 5, Issue 5, May 2015

ISSN 2250-3153

The mesothelial cells are also able to secrete lytic enzymes,
prostaglandins, interferons and lymphokines some of which
probably discourages infection.

PERITONEAL PHYSIOLOGY"

The peritoneum is a bidirectional, semi permeable
membrane that controls the amount of fluid within the peritoneal
cavity, promotes the sequestration and removal of bacteria from
the peritoneal cavity, promotes the sequestration and removal of
bacteria from the peritoneal cavity, and facilitates the migration
of inflammatory cells from the microvasculature into the
peritoneal cavity. Normally, the peritoneal cavity contains less
than 100 ml of sterile serous fluid. Microvilli on the apical
surface of the peritoneal mesothelium markedly increase the
surface area and promote the rapid absorption of fluid from the
peritoneal cavity into the lymphatics and the portal and systemic
circulation. The amount of fluid within the peritoneal cavity may
increase too many litres in various diseases such as cirrhosis,
nephritic syndrome, and peritoneal carcinomatosis.

The circulation of fluid within the peritoneal cavity is driven
in part by the movement of the diaphragm. Intercellular pores in
the peritoneum covering the inferior surface of the diaphragm
(termed stomata) communicate with lymphatic pools within the
diaphragm. Lymph flows from these diaphragmatic lymphatic
channels through sub pleural lymphatic to the regional lymph
nodes and ultimately the thoracic duct. Relaxation of the
diaphragm during exhalation opens the stomata, and the negative
intra thoracic pressure draws fluid and particles, including
bacteria, into the stomata. Contraction of the diaphragm during
inhalation propels the lymph through the mediastinal lymphatic
channels into the thoracic duct.

It is postulated that this so-called diaphragmatic pump
drives the movement of peritoneal fluid in a cephalic direction
towards the diaphragm and into the thoracic lymphatic vessels.
This circulatory pattern of peritoneal fluid towards the diaphragm
and into central lymphatic channel is consistent with the rapid
appearance of sepsis in patients with generalized intra-abdominal
infections as well as the perihepatitis of Fitz-Hugh-Curtis
syndrome in patients with acute salpingitis.

The peritoneum and peritoneal cavity respond to infection in
the following ways:

The bacteria are rapidly removed from the peritoneal cavity
through the diaphragmatic stomata.

Peritoneal macrophages release pro inflammatory mediators
that promote migration of the leukocytes into the peritoneal
cavity from the surrounding microvasculature.

Degranulation of peritoneal mast cells releases histamine
and other vasoactive products, causing local vasodilation and the
extravasation of protein-rich fluid containing complement and
immunoglobulins into the peritoneal space. Protein within the
peritoneal fluid opsonises bacteria, which, along with activation
of the complement cascade, promotes neutrophil and
macrophage, mediated bacterial phagocytosis and destruction.
Bacteria become sequestered within fibrin matrices, thereby
promoting abscess formation and limiting the generalized spread
of the infection.

PATHOPHYSIOLOGY OF PERITONITIS %%
CLASSIFICATION AND STRATIFICATION™
Definition

Peritonitis and intra-abdominal infection are not
synonymous. Peritonitis denotes inflammation of the peritoneum
from any cause. It may be regarded as the localized equivalent of
the systemic inflammatory response seen after any trigger of
inflammation, which recently has been described as systemic
inflammatory response syndrome. Intra-abdominal infection
denotes peritonitis caused by bacteria (e.g., a local inflammatory
process initiated by bacteria and their toxins).

It may be regarded as the localized equivalent of systemic
sepsis. Intra-abdominal abscess is an intra-abdominal infection
that has been confined within the abdominal cavity. Because the
vast majority of clinically significant peritonitis is caused by
bacteria, both terms are used interchangeably. Intra-abdominal
infection is defined as an inflammatory response of the
peritoneum to micro-organisms and their toxins, which results in
purulent exudates in the abdominal cavity.

Conditions without such peritoneal inflammatory response,
in which contamination has occurred but infection is not
established (e.g., early traumatic bowel perforation), or in which
the infectious process remains contained within a diseased, but
resectable organ (e.g. gallbladder or appendix), represent
“simple” form of peritonitis, easily cured by an operation and not
requiring prolonged additional antibiotic therapy.
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SystenﬁcInﬂammatory Resp onse Synd.rome

INFLAMMATORY
RESPONSE TO ANY CAUSE
E.G. TRAUMA,

BURINS

INFLAMMATORY
RESPONSE TO
INFECTION
“SEPSIS”™

PERITONITIS

INFLAMMATORY
RESPONSE TO ANY CAUSE
E..G. CHEMICAL
PERITONITIS

RESPONSE ro INFECTION

INFLAMMATORY

INTRAABDOMINAL
INFECTION

Relation between SIRS & Peritonitis &
intraabdominal infection

Peritonitis results from any local trigger of inflammation.
Usually infection is the trigger, although infection may not
necessarily be present at the localized peritoneal space
surrounding an infected but resectable intraabdominal organ,
such as the appendix or gallbladder. In contrast, there may be
contamination of the peritoneum from a defect in the intestinal
wall, before establishment of infection or onset of an
inflammatory response, e. g. immediately following penetrating
abdominal trauma. Peritonitis has been categorized as primary,
secondary, or more recently tertiary.

Primary peritonitis is an infection of the peritoneal cavity
not directly related to other intra abdominal abnormalities. The
vast majority of cases are due to bacterial infection; it is
commonly known as spontaneous bacterial peritonitis (SBP).
Usually it occurs in the presence of ascites. In the preantibiotic
era, primary peritonitis accounted for ~ 10% of all paediatric
abdominal emergencies; it now accounts for < 1-2%. The decline
has been attributed to widespread use of antibiotic for minor
upper respiratory tract illness.

The infrequency of primary peritonitis in form of ascites
other than due to liver disease emphasizes the importance of
intrahepatic shunting in the pathogenesis of the disease.

Secondary intraabdominal infection is usually due to
spillage of gastrointestinal or genitourinary micro-organisms into
the peritoneal space as a result of loss of integrity of the mucosal
barrier.  Examples include appendicitis, diverticulitis,
cholecystitis, penetrating wound of bowel, and perforation of a
gastric or duodenal ulcer. Secondary infection is relatively
common; taking the form of either generalized or localized
abscesses. Abscesses may be restricted to the immediate
peritoneal space around a disease intra abdominal organ, such as
pericholecystic, periappendiceal, or peridiverticular abscesses, or
to certain peritoneal recesses, such as interloopal,
subdiaphragmatic, subhepatic, lesser sac or pelvic abscesses.

Tertiary peritonitis is conceived as a later stage in the
disease, when clinical Peritonitis and systemic signs of sepsis (e.

Sepsis  vs.

g., fever, tachycardia, tachypnoea, hypotension, elevated cardiac
index, low systemic vascular resistance, leucopoenia or
leukocytosis, and multiorgan failure) persists after treatment for
secondary peritonitis and either organisms or low virulence
pathogens, such as enterococci or fungi, are isolated from
peritoneal exudates. This organism may gain access to the
peritoneal cavity by contamination during operative
Interventions, by selection from the initial polymicrobial
peritoneal inoculums by antibiotic therapy, or by translocation of
bowel flora. Translocation may be promoted by intestinal
ischemia, endotoxemia, malnutrition, or proliferation of resistant
bowel flora by antibiotic pressure.

Undoubtedly, many of the systemic as well as abdominal
manifestation of the peritonitis are mediated by cytokines, such
as TNF, IL-1, IL-6, IFN-gamma, and others.

Cytokines appear in the systemic circulation of patients with
peritonitis and to a much greater extant in the peritoneal
exudates. These cytokines are produced by macrophages and
other host cells in response to bacteria or bacterial products, such
as endotoxin, or by tissues traumatized during operative
procedures. Another potential source is direct translocation of
cytokines through the intestinal barrier.

With gastrointestinal perforation as the precipitating event,
the number and type of micro-organism isolated from the
peritoneal cavity depend on level of perforation. The stomach in
fasting state contain sparse microflora of a few relatively more
acid- resistant species, e. g., lactobacilli or candida species.
Similarly, the duodenum and the proximal bowel contain a sparse
microflora in the fasting state, whereas the colon contains a high
microbial density, i.e., about 10" per gram are obligate
anaerobes, mainly of bacteroides fragilis group.

Gastric perforations are associated with either sterile
chemical peritonitis or peritonitis due to above mentioned
pathogens, depending on the underlying gastric condition.
Similarly, the normal sparse flora of small bowel may be altered
by gastric disease or small bowel ileus.

Peritonitis is thought to pass through three phases:-
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PHASE 1- Involves rapid removal of contaminants from the
peritoneal cavity into systemic circulation. The contaminated
peritoneal fluid passes through stomata in the diaphragmatic
peritoneum and is absorbed into lymphatic lacunae. The lymph
flows into the main lymphatic duct through the substernal nodes.
The resultant septicaemia predominantly involves Gram negative
facultative anaerobes and is associated with high morbidity.

PHASE 2- Involves synergistic interaction between aerobes
and anaerobes as they encounter host complement and
phagocytes. The complement is activated by classical pathway,
with the alternate and lectin pathway in support.

Phospholipids  surfactant produced by the parietal
mesothelial cells work synergistically with complement to
increase opsonisation and phagocytosis. Peritoneal mesothelial
cells are also potent secretors of proinflammatory mediators,
therefore peritoneal mesothelial cells play a major role in the cell
signaling pathway leading to recruitment of phagocytes to the
peritoneal cavity and the upregulation of mast cells and fibroblast
in the submesothelium.

PHASE 3- It is an attempt by host defences to localize
infection mainly via production of fibrinous exudates that traps
microbes within its matrix and promotes local phagocytic
effectors mechanism. It also serves to promote development of
abscesses.

Factors localization
peritonitis —

Localization

-Fibrinous Exudates

-Anatomical compartmentalization of peritoneum
-Greater omentum (Adheres to inflamed peritoneum)
Generalization

- Sudden visceral perforation

- Violent peritonitis

- Virulent infecting organisms

- Injudicious handling

- Immunocompromized state.

favouring of generalization of

MICROBIOLOGY OF PERITONITIS™*

Typically primary peritonitis is a mono microbial, aerobic
infection. The presence of obligate anaerobes or a mixed flora,
suggest secondary peritonitis. The later represents a
polymicrobial infection, after a spontaneous or traumatic breach
in a microorganism containing viscous or because of a
postoperative breakdown of intestinal anastomosis.

The number and type of bacteria increases progressively
down the GI tract. Proximally it contains a sparse aerobes
(coliforms) and oral anaerobic flora (<10, with the stomach and
duodenum normally sterile. However, disease of stomach (eg
carcinoma, gastric outlet obstruction) or acid reducing drugs may
results in its colonization. Distally the colon contains largest
concentration of bacteria — in 1 gram of stool up to 10* obligate
anaerobes and 10° facultative anaerobes (formally aerobes). After
a perforation of colon more than 400 different species invades
the bacteria invades the peritoneal cavity. Only a few are
involved in ensuing infection. Postoperative state, administration
of systemic and luminal antibiotics and the invasive environment
of the intensive care unit may drastically modify patients ecology
resulting in colonization of foregut with peculiar microorganisms

(fungi, coagulase negative staphylococci and gram negative
bacteria of low pathogenicity). These are the organisms that may
be found in tertiary peritonitis in intensive care unit infection or
in multiple organ failure.

MOLECULAR BASIS OF PERITONITIS

Topley N et al*? in their study on macrophages and

mesothelial cells in bacterial peritonitis examined the mechanism
underlying cellular host defence in the peritoneal cavity. This
study has established that the resident cell of the peritoneal
cavity, the peritoneal macrophages (PM phi) and the mesothelial
cells (HPMC) contribute to the initiation, amplification and
resolution of peritoneal inflammation. Ex vivo measurements of
intraperitoneal inflammatory mediators during peritonitis has
elucidated the time course for the generation of proinflammatory,
chemotactic and anti-inflammatory cytokines and have identified
that their secretion occurs largely within the peritoneum .This
study provide evidence that both PM phi and HPMC derived
mediators are directly involved in controlling inflammation. It
has been widely accepted that resident PM phi forms the first line
of defence against peritoneal infection, a more contemporary
view would suggest that the direct or indirect ( via secreted
proinflammatory cytokines ) interactions between PM phi and
HPMC cytokine synthesis .Once the inflammatory response is
initiated, recent evidence suggest that mesothelial cells upon
activation by PM phi derived interleukin I, TNF alpha & beta are
capable of amplifying inflammation and generating signals (via
the creation of a gradient of chemotactic cytokines, 1L-8, MCP-1,
RANTES) for the recruitment of leukocytes into the peritoneum.
This process is also facilitate via the cytokine driven up-
regulation of adhesion molecule expression (ICAM - & VCAM-
I) on HPMC. Much less is understood about the mechanism by
which inflammation molecules (IL-6&IL1) by receptors by PM
phi and HPMC may be important in this process.
The existence of a peritoneal cytokine network controlling
inflammation is now well established within this the interaction
of PM phi and HPMC appear to play a pivotal role in host
response to peritoneal infection.

Wolfgang Sendt et al’® compare the degree of the
inflammatory response of human peritoneum with the severity of
peritonitis.

They concluded that the pattern of peritoneal inflammatory
reaction is relatively uniform and does not correlate with the
clinical grading of severity.

CLINICAL MANIFESTATIONS" ® 1

The clinical manifestations of peritonitis are fluid shifts and
metabolic disturbance. The heart rate and respiratory rate initially
increase as a result of volumetric, intestinal, diaphragmatic, and
pain reflexes. Metabolic acidosis and the increased secretion of
aldosterone, antidiuretic hormone and catecholamines
subsequently alter cardiac output and respiration.

Protein is broken down and hepatic glycogen is mobilized
as the body enters a highly catabolic state. Paralytic ileus
develops, leading to pro-found sequestration of fluid and loss of
electrolytes and protein-rich exudate. Gross abdominal distension
causes diaphragmatic elevation, with resultant atelectasis and
pneumonia. Multiple-organ failure, coma and death will follow if
peritonitis persists and fails to localize.
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DIAGNOSIS / PRESENTATION :

Pain is the most common symptom and may be localized or
diffuse; it is usually constant and of a sharp, pricking character.
A visceral perforation causes a sudden, severe pain that is usually
first appreciated in the area of the perforation, but may become
more generalized as peritoneal contamination spreads. The pain
will be referred to the ipsilateral shoulder tip if the diaphragmatic
peritoneum is involved.

Anorexia, malaise, nausea and vomiting are common
associated features. Constipation is usually present, unless a
pelvic abscess develops (which can cause diarrhea)

EXAMINATION:

General: a patient with peritonitis is pale, drawn and
anxious; the eyes are sunken because of dehydration. Regular
observations will show signs of systemic inflammatory response
syndrome or, at worst, septic shock, hypovolaemic shock or
multiple-organ failure.

Abdomen: The patient will lie supine and relatively
motionless with shallow respiratory excursions. The knees are
flexed and drawn up in order to reduce tension in the abdominal
wall. In diffuse peritonitis, spasm of the abdominal musculature
will result in board like rigidity and failure of the abdomen to
move with respiration.

Abdominal palpation exacerbates the pain and therefore
should be undertaken carefully and gently. It will show
tenderness, guarding and rebound tenderness; the site of
maximum tenderness is usually related to the site of pathology.
Guarding will initially be voluntary, before becoming an
involuntary reflex as inflammation progresses.

Specific pathognomonic signs of disease may be clinically
evident (e.g. Rovsing’s sign in acute appendicitis).

Digital rectal examination will elicit anterior tenderness in
pelvic peritonitis.

Auscultation will confirm increasing ileus as bowel sounds
diminish and eventually cease.

INVESTIGATIONS" **°

Peritonitis is mainly a clinical diagnosis and urgent
laparotomy should not be delayed for unnecessary investigations.
Blood tests are discussed below:

Full blood count will demonstrate leukocytosis.

Urea and electrolytes will confirm dehydration and acute
renal failure; results are used to guide replacement of fluid and
electrolytes.

Liver function tests and serum amylase — a high
concentration of amylase in serum is diagnostic of acute
pancreatitis, but a moderately elevated concentration can be
caused by other intra abdominal catastrophes (e.g. perforated
duodenal ulcer).

Arterial blood gas reflects a metabolic acidosis, often
preceded by a low arterial carbon dioxide tension caused by
hyperventilation.

Grouping and cross matching — laparotomy may be
indicated and therefore cross matched blood will be required.

IMAGING :

Erect radiograph of the chest will show pneumoperitoneum
in about 70-80% of visceral perforations. A left lateral decubitus
radiograph of the abdomen is an alternative in those who are
unable to sit up. A supine radiograph of the abdomen is less
informative, but has a ‘ground glass’ appearance in cases of
diffuse peritonitis.

Ultrasound may play a role in confirming or excluding
specific diagnoses (e.g. subphrenic abscess).

Computerized Tomography (CT) is far more accurate in
negative prediction than ultrasound, and has largely replaced
blind, diagnostic laparotomy in the search for occult sepsis. The
diagnostic accuracy of both ultrasound and CT has also been
affirmed in clinically equivocal cases of acute appendicties.

DIFFERENTIAL DIAGNOSIS:

Basal pneumonia, myocardial infarction, gastroenteritis,
hepatitis and urinary tract infection may be misdiagnosed as
peritonitis.

Other causes of severe abdominal pain (e.g. intestinal
obstruction, ureteric or biliary colic) tend to cause restlessness.

MANAGEMENT:
Conservative-
Medical treatment is indicated if the:
Infection has localized (e.g. appendix mass)
e  Cause of peritonitis does not require surgery (e.g. acute
pancreatitis)
e Patient is not fit for general anaesthesia (e.g. elderly,
moribund patient with severe co morbidity)
o Medical facilities are unable to support safe surgical
management

The principal elements of medical treatment are fluid
hydration (i.v.) and broad spectrum antibiotics. Supportive care
should include early enteral feeding (in preference to total
parenteral nutrition) for patients with complex abdominal sepsis
in the ICU.

Immediate-

High-flow oxygen is vital for all shocked patients. Hypoxia
can be monitored by pulse oximetry or measurement of arterial
blood gases.

Fluid resuscitation is initially with crystalloids (i.v.), the
volume being dependent on the degree of shock and dehydration.
Electrolyte (especially potassium) replacement may be required.
The patient should be catheterized in order to monitor the hourly
output of urine. Monitoring of central venous pressure and the
use of inotropes may be appropriate in severe sepsis or in
patients with comorbidity.

Analgesia — opiate analgesia (i.v.) and an appropriate
antiemetic will be required.

Antibiotics should be broad-spectrum, cover aerobes and
anaerobes, and given intravenously. A third-generation
cephalosporin and metronidazole is a common primary strategy.
For patients who acquire peritonitis in hospital (e.g. anastomotic
leak) or who require intensive care, second-line therapy with
meropenem or a combination of piperacillin and tazobactam is
advised. Antifungal therapy should also be considered to cover
possible Candida species. Early and appropriate use of
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antibiotics is a key to reducing mortality in patients with septic
shock associated with peritonitis.

Nasogastric tube and aspiration alleviates vomiting and
abdominal distension and reduces the risk of aspiration
pneumonia.

Definitive-
Surgery:

The prerequisite for the surgical treatment of peritonitis and
for abdominal surgery in general was the foundation of
experimental physiology and medicine by Francois Magendy
and Claude Bernard, the development of cellular pathology by
Virchow, the advent of the germ theory connected with the
names of Pasteur and Koch, the introduction of antisepsis and
asepsis by Lister and Semmelweis, the introduction of the
systemic physical examination and the correlation between
clinical and pathological findings by the Paris clinical school,
and the introduction of general anaesthesia by Wells and Morton.
With this background the knowledge of pathophysiology and
bacteriology of peritonitis as well as the surgical treatment of the

disease developed rapidly around the turn of the century. The
principles of the latter were summarized by Kirschner in 1926.
The most important are mandatory surgical exploration, secure
elimination of the focus of infection, and an effective peritoneal
toilet.

Advances in the treatment of peritonitis during the last five
decades were due to the advent of antibiotics and intensive care
medicine, the better understanding of the synergism of bacteria in
the peritoneal cavity, the systemic inflammatory response due to
intraperitoneal infections, and the development of scoring
systems and their application to patients with peritonitis.

Laparotomy is usually performed through an upper or
lowermidline incision (depending on the suspected site of
pathology). The objectives are to:

+ establish the cause of peritonitis

« control the origin of sepsis by removal of the inflamed

or ischaemic organ (or closure of the perforated viscous)

« perform effective peritoneal toilet/lavage.

MANAGEMENT PRINCIPLES OF PERITONITIS"

I. Supportive measures

A To combat hypovolemia and shock and maintain adequate tissue

oxygenation

B. To treat bactena, not eliminated by surgery, with antibiotics
C. To support falling organ systems

D To provide adequate nutntion
Il. Operative treatment
Principle 1 (Repair)
Control the source of infection
Principle 2 (Purge)

Evacuate bactenal moculum, pus, and adjuvants (pentoneal “tolet )

Principle 3 (Decompress)

Treat abdominal compartment syndrome

Principle 4 (Control)

Prevent or treat persistent and recurrent infection or venty both

repair and purge

Control of the primary source of sepsis is essential.
However, there is a trend towards undertaking primary
anastomosis in patients with peritonitis (providing that they are
haemodynamically stable and have no other significant risk
factors).

There is little evidence of clinical benefit for peritoneal
irrigation, possibly because of resistance of microbial peritoneal
colonies to lavage, or concomitant damage inflicted to
mesothelial cells. Rather than robust irrigation of the peritoneal
cavity, removal of debris, faecal or purulent material may suffice.

Mass closure of the abdomen is undertaken using
interrupted or continuous monofilament sutures. Antibiotics are
continued for five days postoperatively in cases of generalized or
complex peritonitis.

Re-laparotomy has an important role in the treatment of
patients with severe secondary peritonitis who, after primary
laparotomy, have ongoing or worsening features of sepsis.
Reoperations may be performed ‘on demand’, or in a more
aggressive ‘planned’ strategy at regular intervals. Planned
relaparotomy often involves leaving the abdominal wall open
with a sheet of synthetic mesh in situ to prevent evisceration.
Modifications are ‘primary open management’, and semi-open
approaches such as ‘staged abdominal repair’. However, recent
studies have concluded that in-hospital and long-term survival
rates are higher in those patients managed by on-demand
relaparotomy than in those with disease of comparable severity
treated by planned relaparotomy.

Combining clinical data with frequent CT imaging is the key to
timely and appropriate selection of patients requiring on demand
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relaparotomy. However, it should always be remembered that
many septic patients do not require relaparotomy but may simply
require extended periods of mechanical ventilation,
antimicrobials and organ support.

Obtaining effective control of sepsis at the first operation is
vitally important because each subsequent operation is met with
an increasing risk of morbidity and mortality.

Laparoscopy:
The theoretical risks of malignant hypercapnia and septic

shock secondary to absorption of carbon dioxide and endo toxin
through an inflamed peritoneum have not been proven. Instead,
laparoscopy has proved effective in the management of acute
appendicitis and perforated duodenal ulcer. It can be used in
cases of colonic perforation, but the conversion rate to
laparotomy is higher. Shock or major ileus are contraindications
to laparoscopy.

Drains tend to be effective if used to drain a localized space,
but are generally quickly ‘walled off” and fail to drain the entire
peritoneal cavity. There is a lack of evidence to support the
prophylactic use of drain tubes after laparotomy.

VARIOUS FACTORS AFFECTING PROGNOSIS IN
PATIENTS WITH PERITONITIS AND EVALUATION OF
MANNHEIM PERITONITIS INDEX:

J. L. Dawson'’ et al (1963) performed a study in which
analysis of the record of 665 consecutive cases of diffuse
peritonitis was undertaken to investigate factors affecting the
mortality rate. The factors which were studied are the causal
lesion, age, sex, the length of history and the method of
treatment. About one third of cases were due to appendicitis and
another third due to perforated duodenal ulcer.

There was a preponderance of male patients and it was
largely accounted for by the large number of male patients with
perforated duodenal ulcer.

The sex ratio in other condition is almost equal. Apart from
patients with appendicitis the majority were aged above 40 years.
In appendicitis there is little rise in mortality rate with age; this
differs considerably from all the other groups.

The overall mortality rate ignoring sex, age, and the causal
lesion, was 19.5%. The mortality rises with the age and below
the age of 40 years the mortality was negligible. The difference
in mortality between two sexes was not striking. In appendicitis
there was little rise in mortality with increase in age. In
perforated duodenal ulcer the mortality rises steeply after the age
of 60 years. The mortality in perforated gastric ulcer was much
higher than in perforated duodenal ulcer.

A study was conducted between 1935 t01985 by Cecilie
Svanes'®. One thousand one hundred and twenty-eight patients
treated for perforated gastro-duodenal ulcer during the year 1935
- 1985 were studied at the Haukeland University Hospital. The
majority of patients (97.7 %) were treated surgically. The total
post perforation lethality was 7.4%, the post surgical death rate
was 6.6%, and the death rate among conservatively treated
patients was 42.3%. Lethality was significantly influenced by
year of hospital admission and increased markedly with age of
the patients. For all age groups, the lethality decreased markedly
with time. Treatment delay was associated with a moderate but
significant increase in lethality. In patients with gastric ulcer the

lethality was 3.6 times higher than in those with duodenal ulcer.
The death rate was similar in the duodenal and pyloric ulcer
groups. Death rate decreased with time in both stomach ulcer,
duodenal, and pyloric ulcer patients. There was no sex difference
and no difference between patients treated with simple suture or
gastric resection.

In 1987 Linder MM, Wacha H®, Feldmann U, Wesch G et al
conducted a study based on experience with 1243 patients
suffering from purulent peritonitis. 255 patients were included in
the study and they were studied prospectively. For intra
abdominal infection an index named the MANNHEIM
PERITONITIS INDEX was established that allows for the first
time to predict lethal outcomes of the disease in the individual
patients.

Thereafter in 1988 Fugger R™ Validated the Mannheim
peritonitis index. 113 patients suffering from purulent peritonitis
entered this retrospective study for evaluation of the prognostic
value of the Mannheim peritonitis index. There was no lethality
below an index x = 21, between x = 21 and x = 29 % and
lethality increased to 100% in patients with an index x greater
than or equal to 30. Statistical validation showed that prognosis
was correct in 93%. Between x = 21 and x = 29 prognosis of the
MPI was correct in at least 65%. This study concluded that the
Mannheim peritonitis index is a prognostic index for peritonitis
with high accuracy in individual prognosis and that it is also very
easily documented.

In 1994 the reliability of the Mannheim peritonitis index
was assessed and its predictive power for different populations
examined in a study of 2003 patients from seven centers in three
European countries by Billing A, Frohlich D and Schildberg
FW?. The prevalence of risk factors varied considerably between
the groups. For a threshold index score of 26, the sensitivity was
86 (range 54-98) percent, specificity74 (range 58-97) percent and
accuracy 83% (range 70-94) percent in predicting death. For
patients with a score less than 21 the mean mortality rate was 2.3
(range 0-11) percent, for score 21-29 22.5 (range 10.6-50)
percent, for score 21-29 22.5 (range 10.6-50) percent and for
score greater that 29 59.1 (range 41-87) percent.

This study concludes that the mean index score and the
mean mortality rate correlated in different groups, reflecting a
homogenous standard of therapy for peritonitis and that the
Mannheim peritonitis index provides an easy and reliable means
for risk evaluation and classification for patients with peritoneal
inflammations.

Demmel N?* et al studied 438 patients with intra abdominal
infections prospectively. 300 of them were managed by closed
treatment with drainage, 138 by open treatment with planned
relaparotomy. 63 patients (14.4%) died, 34 of them due to sepsis,
29 due to another cause. In this study stepwise logistic regression
analysis showed that only preoperative shock, concomitant
disease and sepsis to be significant and independent factors
leading to death. MPI had a strong correlation to mortality,
statistical validation showed a sensitivity of 88% and a
specificity of 78 at a critical score of 26 points. This study
concludes that MPI is an early documented prognostic index for
peritonitis with high accuracy in individual prognosis.

Liverania A, Correnti SF? et al (1998) studied 235 patients
operated on for acute peritonitis in a retrospective manner. The
aim of this study was to estimate the prognostic reliability of
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Mannheim peritonitis index. In this study the overall mortality
was 8.1% for Mannheim peritonitis index score of less than 26
the mortality was 2% while the mortality was 40.5% for scores
greater than 26. The study concluded that Mannheim peritonitis
index is a threshold over which the therapeutic approach has to
be more aggressive. Planned multiple laparotomies or the open
abdomen technique could be the best option to explore and clean
up the peritoneal cavity from septic debris.

Rogy M. Fugger R™ et al (1990) studied seventy patients
suffering from purulent peritonitis. Two score were compared,
the Mannheim peritonitis index and the APACHE Il Score. The
study concludes that the Mannheim peritonitis index is a
prognostic index for peritonitis with high accuracy in individual
prognosis. The simultaneous use of both the scores leads to a
negligible improvement of prognostic accuracy. The sensitivity
and specificity of MPI is more than that for the APACHE Il
Score.

Pacelli F et al (1996) retrospectively reviewed 604 patients
who consecutively underwent emergency operation for intra —
abdominal infections. The study showed that the APACHE II
Score, the Mannheim peritonitis index hypoalbuminaemia,
hypercholesterolemia and preoperative organ impairment are
independent predictors of death. They also concluded that the
Mannheim peritonitis index has the advantage of being easier to
calculate.

James M Watter® et al (1996) conducted a study to evaluate
the influence of age on the evolutions and severity of peritonitis.
They studied 122 patients with acute appendicitis and 100
patients with acute colonic diverticulitis requiring operation or
per cutaneous drainage. They concluded that the biological
before of peritonitis differ in the elderly, who are more likely to
present with an advanced or severe process than young patients.
They further stated that if these retrospective clinical
observations reflect a generalisable, age related change in the
biological features of peritonitis, then an understanding of the
basis for such a change may allow improvement in the care of
elderly surgical patients with abdominal infections.

Bosscha K* Reijnders K et al (1997) evaluated the various
scoring systems such as the APACHE 11 Score, simplified acute
physiology score, sepsis severity score, multiple organ failure
score, Mannheim peritonitis index and the Ranson and Imrie
score in about 50 patients. Additionally scoring systems were
combined to obtain a combined score for the prediction of
peritonitis related mortality. In this study it was found that only
the APACHE Il Score and the Mannheim peritonitis index
provides the best scoring system fitting clinical goals.

Christian Ohmann? et al (1997) studied 355 patients of
peritonitis confirmed at laparotomy. The objective of the study
was to develop and to evaluate a new score to aid management of
peritonitis. Computation of four different prognostic systems
APACHE II; APACHE 11 and successful operation; APACHE 11
successful operation and Gori’s score on first post operative day
and the multivariate analysis was done. It was found that
multivariate analysis is superior. From the analysis a new
prognostic model (prognostic peritonitis model: PPM) was
derived. The author finally concludes that clinical trials are
required for the validation of this new score.

TM Cook® et al (1998) studied 107 patients age over 80
years undergoing urgent or emergency laparotomy. The factors

that predict hospital survival were studied. Age and ASA status
were significant predictors of survival (P<0.05) and of
anaesthetists prediction of mortality both before and after
operation. They also found that women had a greater probability
of dying. The estimated probability of death was increased in
patients who were admitted to the ICU or who had invasive
hemodynamic monitoring.

Sokmen S?’ (2001) studied three hundred and twenty five
patients retrospectively. Among them 258 patients were
discharged in a well condition with 67 patients died. In the
patients who died the Mannheim peritonitis index score was
always equal or more than 26.When all descriptive factors were
revealed to be statistically significant between the exitus and the
discharged group. They concluded that the Mannheim peritonitis
index is effective scoring system in terms of predicting final
outcomes in patients with peritonitis and intra abdominal sepsis.
Murat Kologlu®® et al (2001) Studied 473 patients. 75 of these
patients were operated for postoperative peritonitis and their data
was compared with the remaining 398 patients with secondary
bacterial peritonitis due to other causes. All patients were scored
according to the Mannheim peritonitis index and the peritonitis
index of ALTONA 11 score. Using multiple logistic regression,
Mannheim peritonitis index and the peritonitis index of
ALTONA 11 were combined in an equation and this new variable
was called combined peritonitis score (CPS): CPS = 9 +
(0.8xMPI) + (-1.2xPIA 11). All patients were scored according to
Mannheim peritonitis index and the peritonitis index of
ALTONA 1l and CPS. Receiver — operator characteristic (ROC)
curves and sharpness of scores were compared. Also mean scores
in both groups, proportions of correct predictions of outcome
according to scores and correlation of scores with mortality were
compared. Overall mortality was 17.8% in OTHER group and
33.3% in POSTOP group (P=0.018). Higher MPI scores, lower
PI1A 11 scores and higher CPS scores were associated with higher
mortality in both groups (P<0.0001). mean MPI values were
higher, mean PIA Il values were lower and mean CPS value
were higher in POSTOP group (P<0.001) the areas under ROC
curves of CPS were bigger than MPI and PIA 11 in both groups.
Sharpness of CPS was higher in both groups compared to MPI
and PIA 11 (P<0.05).

Proportion of correct predictions of outcome was highest in
CPS among the three scores (P=0.0074). CPS had the best
correlation with observed mortality. They concluded that the
Mannheim peritonitis index and the Pl A I are scoring systems
which are specially designed to predict outcomes in peritonitis
and they depend mainly on preoperative and intraoperative
objective criteria. They are practical and useful for clinical
practice and clinical studies. They further concluded that instead
of developing new scores modifying the existing scores would be
more useful when this two indices were combined in the form of
combined peritonitis score (CPS) all the parameters improved.

MM Corriea® et al (2001) studied 89 patients with cancer
who undergo an emergency operation for secondary peritonitis.
Frequencies of MPI component were calculated and the total
score was obtained. The ages of the patient ranged from 0 to 89
with a mean of 58.4 years. 65 patients were men (73.3%) and 24
women (26.7%), only 8 patients were pre-operative and all other
were post — operative. Most of the underlying causes were
gastrointestinal. The owverall mortality was 61.8%. The
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preoperative duration of peritonitis was longer than 24 hours in
65.5%. Purulent exudates were observed in 63.3% and
generalized diffuse peritonitis occurred in 62.2% of the patients.
In 55.6% the origin of peritonitis was non — colonic and organ
failure was observed in 48.9 % of cases. Comparison of the MPI
variables in two groups showed that only organ failure, age older
than 50 years and diffuse generalized peritonitis reached
statistical significance. Preoperative peritonitis duration > 24
hours was slightly more frequent among patients who died than
among survivors, but the difference was not significant. The
mortality increased proportionally according to the MPI score.
The authors recommended that Mannheim peritonitis index is
accurate to be sued for oncological patients with peritonitis but
the MPI cut off should be adjusted for each hospital.

Scapellato (2004) studied 255 cases of secondary acute
peritonitis. The Mannheim peritonitis index score was calculated
for each patient to predict the peritonitis related in hospital
mortality. The patients were divided into 3 groups according to
MPI score of less than 21, between 21 to 29 and greater than 29.
There was no mortality in the first group and there was
significantly less mortality in the second group as compared to
the third group. The study suggests that intervention time may be
considered the main determinant of mortality in patients with
peritonitis. This observation is especially relevant since
intervention time is a modifiable risk factor while other factors
are not modifiable.

Thomas Koperna® et al (2004) studied Eighty five
emergency surgical patients admitted for the surgical ICU. The
APACHE 11 Score was calculated before surgery, after admission
to the ICU and on the postoperative days 3, 7 and 10. The study
concludes that though longitudinal APACHE 1l Scoring reveals
continuous improvement of the score in the surviving patients
but it has no therapeutic relevance in the individual patients.

Rodolfo L* et al (2002) studied 176 patients with acute
perforation peritonitis. Patients were divided into groups
according to the following categories (MPI points) : a) <21, 21-
29, >29 and b) < 26 and > 26. The mortality was about 6%. Each
factor of the Mannheim peritonitis index was studied separately.
Mean age of the patient was 34.6 years. The mean age of
survivors was 32.7 years. Among the non-survivors the mean age
was 63 years. Though age is a significant factor to predict
mortality further studies may be undertaken to establish critical
values related to age and intervals into which this variable should
be subdivided. In this study patient with generalized peritonitis
corresponds to 34% of patients.

Among survivors localized peritonitis was found more
frequents than generalized peritonitis (68% vs. 32%) which in
non survivors this relationship was inverted (27% vs. 73%) the
extension of the peritonitis process was thus related with
mortality. Considering survival related with the character of the
peritoneal fluid they found that clear fluid had mortality of 5.8%,
purulent fluid had mortality of 6.3% and faecal fluid had
mortality of 25%, approximately 48% of patients were females
and 52% were males with mortality rate of 7% and 6%
respectively. It was not possible to calculate significance for the
variables of presentation greater than 24 hours and organ failure
because all deaths presented this adverse factor. Non colonic
origin was also not found to be a significant factor in this study
related to adverse outcomes as the mortality was 6% in pts with

non colonic origin of peritonitis and it was 15.38% in patients
with colonic origin of sepsis. It was found that the anatomical
origin of bacterial contamination and the microbiologic findings
are not the main predictors of patient outcome. It was concluded
the Mannheim peritonitis index is a useful method of determine
outcome in patients of peritonitis. All the MPI adverse factors
except the colonic origin of sepsis behaved as expected and the
following were especially useful presence of organic failure, time
elapsed > 24 hours, presence of malignancy, age greater than 50
years and the generalized extension of peritonitis.

Juan J* et al (2003) studied 710 patients aged 70 years or
older who underwent emergency surgery for intra-abdominal
disorders. Patients were divided into two group one between 70
to 79 years and other greater than 80 years of age. In the analysis
patient’s age, sex, preoperative risk, the time interval between
onset of symptoms and admission to hospital and between
admission to surgery, type of surgery, operative findings,
mortality, morbidity and the length of stay in hospital were
studied.

The analysis reveals that most of the factors analyses
increased mortality such as the ASA grading IV-V increased
time lapse, intestinal infarction, malignant disease with distant
metastasis and only palliative surgery. Independent mortality
related factors were found to be preoperative risk (ASA grade),
the time elapsed, disorders that only permit palliative surgery
(gastrointestinal by pass, colostomy) or no surgical intervention
(non therapeutic laparotomy) such as the advanced mesenteric
vascular disease or advanced malignancy. In contrast to other
studies increased age of the patient was not associated with
higher morbidity or mortality.

Shuhei Komastu® et al (2003) studied 26 consecutive
patients who underwent emergency operation for colorectal
perforation. Several clinical factors were analyzed as possible
predictive factors and APACHE 11, SOFA, MPI and MOF Scores
were calculated. The 26 patients comprise 14 men and 12
women. The mean age was 69 years. The overall mortality was
26.9% in this study with respect to the pre and perioperative
clinical factors, Hinchey’s stage 111 -1V, low preoperative market
of pH, base excess and an MPI score of more than 30 were
significant poor prognostic factors. Mortality was more in
patients with diffuse peritonitis than in those with localized
peritonitis. Concerning the post operative clinical factors low
postoperative white blood cell count, Pao,/Fio, ratio and renal
output was associated with poor prognosis. The time from onset
to operation did not significantly influence in hospital mortality
in this study. The study also concludes that patients with an
APACHE I score of 19, a SOFA score of 8 an MOF score of 7
and MPI score of 30 or more represents the highest risk group
and early classification with this prognostic scoring systems to
predict outcomes in desirable to select patients for appropriate
antiseptic treatment.

Mulari K3 et al (2004) retrospectively studied 66 patients
with secondary peritonitis caused by gastrointestinal tract
perforation. The overall hospital mortality rate was 30%
significant risk factors in the univariate analysis includes
advanced age, pre existing illness, chronic medications, hospital
transfer, non-traumatic course of perforation, high Mannheim
peritonitis index score and a high c-reactive protein level in the
early post operative phase.
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Kusumoto Yashiko®™ et al (2004) studied 108 patients
operated on for intra abdominal infections (excluding the patients
with appendicitis) the objective of the study was to evaluate the
reliability of the Mannheim peritonitis index in predicting the
outcome of patients with peritonitis. In this study the mortality
was 5.3% in men and 15.2% in women with deaths occurring
only in patients older than 50 years of age. The study
demonstrates that the MPI score of 26 or less has mortality of
3.8% while score of more than 26 is associated with significant
mortality thus establishing the score of 26 as an out off. The
study concludes that the Mannheim peritonitis index is a simple
and useful prognostic index for assessing the severity of
peritonitis. The reliability of index may be improved by
including complications associated with multiple organ failure
and severe chronic health problems.

Abral Magbool Qureshi*®® et al (2005) studied on hundred
and Twenty Six patients of secondary peritonitis who presented
to the surgery unit Il of the Rawalpindi general hospital. MPI
score was calculated for each patient on a predesigned proforma
and the patient was followed up till discharge or death. Death
was the main outcome measure against which the MPI score was
analyses under 2 categories i) <26 or > 26 ii) <21, 21-29, > 29.
For MPI score > 26 the mortality was 28.1% while it was 4.3%
for scores less than 26, for a score less than the mortality was
1.8% for scores between 21 to 29 it was 21.9% and for score of
30 or more it was 28%.

Odds ratio calculated were significant for age> 50 year,
malignancy, organ failure, preoperative duration> 24hrs and
cloudy, purulent exudates. The study concludes that increasing
MPI score is strongly associated with the outcome.

Jyrki Tapani Makela® et al (2004) studied 172 patients with
diverticular perforation. The clinical variables were evaluated as
prognostic indicator of postoperative complications, mortality
and the time of hospitalizations. The overall complication rate
was 33% in patients under 70 years the Mannheim peritonitis
index and the American society of anaesthesiologist (ASA)
scores were independent prognostic factors. The Hinchey’s
classes and malnutrition also correlates with mortality. Only the
Mannheim also correlates with mortality. Only the Mannheim
peritonitis index was shown as a predictor of mortality. The
study concludes that mortality is related to age but age alone is
not an independent predictor of mortality. The MPI score is
useful in the prediction of death in patients with diverticular
perforation.

Ali Yaghoobi Notash®® et al (2005) studied 80 consecutive
patients with secondary peritonitis. The aim of the study was to
predict the outcome of patients with peritonitis using the
Mannheim peritonitis index and the multiple organ failure score.
The MPI and the revised and original MOF scores were
calculated at admission or during management. Patients were
followed up until death or discharge non survivors had higher
mean original and revised MOF scores (6.8 and 4.8) whereas
survivors had mean MOF score of 0.3. Survivors had mean MPI
of 1939 but that of non survivors was 33.07. The risk of in
hospital mortality was higher in patients aged above 60 years and
time interval from presentation until surgery of greater than 24
hours.

The MPI has been shown to be an appropriate objective
prognostic factor in patients with peritonitis to predict the

outcome. The study finally says that a combination of MPI and
MOF can give better results.

Rajendra Singh Jhobta® et al reviewed say consecutive
cases of perforation peritonitis over a period of five years in
terms of clinical presentation, operative findings and the post —
operative course at GMCH Chandigarh. The objective of the
study was to highlight the spectrum of perforation peritonitis
encountered therein. The most common cause of perforation in
this series was perforated duodenal ulcer (289 cases) followed by
appendicitis (59 cases), Gl perforation due to blunt trauma
abdomen (45 cases), typhoid fever (41 cases) and tuberculosis
(20 cases). Despite delay in seeking medical therapy (53%) the
overall mortality was 10% but the morbidity was unusually high
at 50%. The study concludes that in contrast to the western
literature where lower Gl tract perforations predominate, upper
Gl tract perforation constitutes majority of cases in India. The
author also sounds warning due to the increase in the number of
Gl tract perforations due to blunt abdominal trauma as a result of
high speed motor wvehicular accident and warrants early
recognition and prompt treatment.

Atsushi Floriuchi®® et al (2007) studied 26 patients (9 men,
17 women) with mean age of 72.7 + 11.6 year who underwent
emergency surgery for colorectal perforation. Several clinical
factors were measured preoperatively and 19 hours
postoperatively. APACHE 1l Score, the Mannheim peritonitis
index and the peritonitis index Altona was calculated
preoperatively. APACHE Il Score was significantly less in
survivors than in non survivors. Non survivors tend to display a
high Mannheim peritonitis index score and a low PI1A score, but
no significant difference was identified.

Thomas E Riz*' and Tom bates performed a search of the
literature of ram 1977 — 2007 using midline this search was
performed to identify those predictive risk scores relevant to sick
elderly patients in whom emergency surgery may be life saving.
The study concludes that risk scores may be help but in sick
elderly patients needing emergency abdominal surgery an
experience clinical opinion is still essential.

Jebrey Vermeulen*? et al (2007) studied 200 consecutive
patients with acute perforated diverticulitis. Mortality and
morbidity was compared in relation to type of surgery. ASA
classification, age, gender, Mannheim peritonitis index, Hinchey
score, surgeon’s experience and type of operation. The object of
this study was to compare patients of perforated diverticulitis
treated either with primary anastomosis or Hartmann’s
procedure. Total mortality was 27%, 47 patients died after
Hartmann’s procedure compare to 7 after primary anastomosis.
Age, Mannheim peritonitis index and the ASA score were
significantly related to mortality. The study concludes that
whether to do Hartmann’s procedure or a primary anastomosis
should be done taking into account the patients concomitant
disease, response of preoperative resuscitation and the
availability of a surgeon experienced in colorectal surgery.

M Hyninen® et al (2007) studied 163 consecutive patients
with secondary peritonitis. 58 patients among this were treated in
an ICU. The hospital mortality was 19% and one year mortality
was 23%, on admission 44 patients (27%) were in septic shock
and 10 patients (6%) presented with severe sepsis. Mortality
varied with the site of perforation and highest mortality was
noted in colonic and biliary perforation. In 5 patients malignancy
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was the etiological factor and all of them survived for 1 year.
Analysis revealed that APACHE 1l Score, previous functional
status and the sepsis category were independent predictors of
mortality. SOFA score (sequential organ failure assessment) was
assessed in patients admitted to ICU and it was shown to have
the best predictive power for mortality. The study highlights the
importance of early recognition, prevention & treatment of organ
dysfunction in our attempt to improve the short and long term
outcome of patients with peritonitis.

CG Nwigwe* et al (2007) studied 67 consecutive patients
with generalized peritonitis. The clinical data and the Mannheim
peritonitis index were collected manually for each patient after
the surgery. The Mannheim peritonitis index score was related to
mortality and the long stay in the hospital which donates
morbidity. The mean MPI score for survivors was 30.6, for MPI
> 30 mortality was 92.3%. In this study the cut off point for
Mannheim peritonitis index of 25 was associated with the highest
degree of accuracy.

Cristian P. Schneider®® et al evaluated a cohort of 319
consecutive patients with secondary peritonitis requiring
intensive care treatment. Four month mortality was calculated
and it was related to various variables such as the sex, emergency
admissions, main source of infection, adequacy of empirical
antibiotic therapy, presence of malignancy, palliative or curative
surgery, need for ventilation and admission , presence of
pneumonia/ liver cirrhosis, age, APACHE Il Score on admission
day, duration of artificial ventilation, duration of catecholamine
therapy, need for renal replacement therapy, no. of transfused
red cell units and need for surgical revisions. Four month
survival after ICU admission was 31.7%, 1 year survival was
82.7%. Inability to control the source of infection was the most
important determinant of mortality.

Other factors associated with worse 4 monthly survival were
high disease severity at ICU admission and during the ICU stay,
specific co morbidities such as the extended malignancies and
presence of liver cirrhosis, source of infection being distal
oesophagus and stomach and inadequate empirical antibiotic
therapy.

Chao-Wen-Hsu*® studied spectrum of malignant small
bowel perforations data on 19 patients (6 women and 13 men),
with malignancy perforation through small bowel tissue was

retrospectively reviewed. The median patient age was 57 year
(range, 41-48 years). The histopathology included lymphoma
(seven patients), leiomyosarcoma (two patients), metastatic
carcinomas with unknown primary tumour (seven patients),
gastrointestinal stromal tumour (one patient), adenocarcinoma
(one patient), metastatic carcinomas with unknown primary
tumour (four patients) and metastatic adenocarcinoma from the
lung (one patient). Resection of a segment of perforated bowel
with primary anastomosis was performed in 16 patients, wedge
resection of perforated lesion with plication in two patients, and
loop ileostomy in one patient. Postoperative deaths occurred in
10(52.6%) patients, owing to sepsis and organ functional failure,
seven patients died from the primary malignancy at a median
follow up of 6.5 month (range, 5 months to 1 year 9 months)
after surgery. Moreover, two patients with small bowel
lymphoma were alive with disease at 4 years 8 months and 7
years 1 month after surgery. In conclusion, perforation through
small bowel malignant tumours had a high postoperative
mortality rate. High index of suspicion of the disease with early
surgical treatment may improve treatment outcomes.

A Mishra*’ et al of G. I. Surgery Unit, Department of Surgery,
NSCB Government Medical College, Jabalpur, Madhya Pradesh
Constructed and Assessed a simplified scoring system for peptic
perforation, which can be easily used in developing countries.
One hundred and forty consecutive patients with perforated pre-
pyloric or duodenal ulcer undergoing Graham patch omentopexy
closure were studied prospectively. Each factor was given a score
based on its severity in accordance with the APACHE —II scoring
system to construct the simplified prognostic (Jabalpur) Scoring
system, and multiple regression analysis was used to identify risk
factors, this system was prospectively validated in the next 50
consecutive patients and compared to existing systems. Factors
associated with mortality were age, presence of co-morbid
illness, perforation- to- operation interval, preoperative shock,
heart rate, and serum creatinine. The mean score in survivors
(4.9) was less than that in those who died (12.5 p<0.0001). This
scoring system compared favourably with other scoring systems.
The Jabalpur scoring system is effective for prognostication in
case of peptic perforation. It is simple and user-friendly as it uses
only six routinely documented clinical risk factors.

VI. OBSERVATION AND ANALYSIS

Table 1a: Number of patients in each age group

Age group ( years) Frequency Percent
<15 14 7.0
15-30 28 14.0
31-45 55 27.5
46-60 57 28.5

61 and above 46 23.0

The mean age of the study group was 43.74 years and the age group of 46-60 contains maximum (28.5%) patients followed by 31

— 45 years. Oldest patients was 84 years and youngest was of 9 days.

Table 1b: Showing age distribution of the patients (< 50 years & > 50 years)
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Age groups (years) Frequency Percent
<50 119 59.5
50 or more 81 40.5

Table 2: Showing sex distribution of the patients

Sex Frequency Percent
Male 136 68.0
Female 64 32.0

Table 3: Showing anatomical site of perforation in study patients

Site of perforation Frequency Percent
(n=200)
DUODENAL PERFORATION 67 33.5
COLONIC PERFORATION 25 12.5
ILEAL PERFFORATION 51 25.5
APPENDICULAR PERFORATION 16 8.0
GASTRIC PERFORATION 13 6.5
JEJUNAL PERFORATION 7 3.5
GALL BLADDER PERFORATION 7 3.5
MECKEL'S DIVERTICULUM PERFORATION 3 15
URINARY BLADDER PERFORATION 3 15
CBD PERFORATION 2 1.0
ILEAL AND UTERINE PERFORATION 1 5
UTERINE PERFORATION 3 15
HYDATID CYST PERFORATION 1 5
RECTAL PERFORATION 1 5

As the table shows maximum number of patients had duodenal perforation 67
(33.5 %) followed by lleal perforation 51 (25.5 %). Colonic, appendicular and gastric perforations were 25 (12.5 %), 16(8 %)
and 13(6.5%) respectively. Rectal, hydatid cyst of liver and combined ileal - uterine perforations were among the least common

perforations i.e.1 (0.5 %).

Site of perforation

1.51.5 (L5 L50hS
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Figure 1: Showing anatomical site of perforation in study patients

Table 4: Showing various clinical features in patients with peritonitis

Symptoms
Frequency Percent
Abdominal pain Absent 6 3.0
Present 194 97.0
Distension Absent 94 47.0
Present 106 53.0
Not passed Flatus Absent 118 59.0
Present 82 41.0
Not passed Stools Absent 119 59.5
Present 81 40.5
Fever Absent 84 42.0
Present 116 58.0
Vomiting Absent 77 38.5
Present 123 61.5

The commonest symptom was abdominal pain seen in 194 (97 %) patients followed by vomiting & abdominal distension seen in
123 (61.5 %) & 106 (53%) respectively.

Table 5: Showing various intraoperative procedures done

Intraoperative Procedures Frequency Percent
EL & OMENTAL PATCH REPAIR 63 31.5
LAPAROSCOPIC CLOSURE OF PERFORATION 1 5
EL & PERITONEAL LAVAGE WITH DRAIN TUBE INSERTION 7 3.5
TRANSEVERSE COLOSTOMY 4 2.0
TUBE DUODENOSTOMY WITH FJ 1 5
EL WITH RA (RESECTION & ANASTOMOSIS) 27 13.5
EL WITH PRIMARY CLOSURE 57 28.5
EL WITH RA WITH ILEOSTOMY 3 1.5
EL WITH HEMICOLECTOMY 4 2.0
EL WITH APPENDECTOMY 13 6.5
EL WITH ILEOSTOMY 2 1.0
DISTAL GASTRECTOMY WITH GJ 2 1.0
HARTMANN'S PROCEDURE 3 1.5
HEMICOLECTOMY WITH ILEOSTOMY 3 1.5
EL WITH PRIMARY CLOSURE WITH TRANSEVERSE | 3 15
COLOSTOMY

EL WITH CHOLECYSTECTOMY 7 3.5

Most common procedure performed was exploratory laparotomy with omental patch repair in 63 (31.5 %) patients followed by
primary closure and resection and anastomosis in 57(28.5%) and 27 (13.5%) patients respectively 1(0.5%) patient underwent
laparoscopic closure of duodenal perforation 1(0.5%) patient underwent tube duodenostomy with feeding jejunostomy.
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Figure 2: Showing various intraoperative procedures done.

Table 6: Showing distribution of organ failure in patients with peritonitis

Organ failure Frequency Percent
Absent 155 77.5
Present 45 22.5

In present study 45 i.e.22.5 % patients showed presence of organ failure

Table 7: Showing preoperative duration wise distribution of patients

Preoperative duration Frequency Percent
<24 hours 32 16.0
24 hours and more 168 84.0

Table 8: Showing presence of malignancy in patients with peritonitis

Malignancy Frequency Percent
Absent 186 93.0
Present 14 7.0

Table 9: Table showing origin of sepsis (colonic /noncolonic) in our study

Origin of sepsis

Frequency Percent
Non-colonic 175 87.5
Colonic 25 12.5

20

In our study 25 i.e.12.5 % patients origin of sepsis was colonic while in 175 i.e. 87.5 % patients origin of sepsis was noncolonic.

Table 10: Showing type of peritonitis in study population

Type of peritonitis Frequency Percent
Localised 26 13.0
Diffuse 174 87.0
Total 200 100.0
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In our study 174 i.e. 87 % patients had Diffuse peritonitis while 26 i.e.13 % had localised peritonitis

Table 11: Showing character of exudates in study population

Exudate Frequency Percent
Clear 40 20.0
Purulent 124 62.0
Fecal 36 18.0

Table 12: Showing MPI score wise distribution of patients

MPI Frequency Percent
<21 87 43.5
21-29 70 35.0
>29 43 215

21

In our study 124 (62%) patients had purulent exudates while clear & fecal exudates were present in 40 (20%) & 36 (18%)
patients respectively.

In 87 (43.5 %) patients total MPI score was < 21 while 70 (35%) patients total score was 21-29 & it was > 29 in 43 (21.5%)

patients

Table13: Showing outcome of the patients in our study

Outcome Frequency Percent
Discharged 168 84.0
Death 32 16.0

Table 14: Showing mortality in each age group

Age Group
(years) Mortality in age group Total mortality
<15 N 0 0

% 0% 0%
15-30 N 1 1

% 3.6% 3.1%
31-45 N 3 3

% 5.5% 9.4%
46-60 N 14 14

% 24.6% 43.8%
61 and above N 14 14

% 30.4% 43.8%

The highest mortality was in the age group 61 years & above followed by 46 - 60 years. The lowest mortality was in the age

group < 15 years followed by 15-30 years.

Table 15: Showing correlation of Age > 50 yrs with incidence of mortality

Outcome

Mortality

Age grou
ge grotp Discharged

Death

according to age

X2

Df

p-value
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group
<50 (n) 112 7 7
% 94.1% 5.9% 21.9%
50 or more (n) | 56 25 25 22.12 1 <0.001
% 69.1% 30.9% 78.1%

X?-22.12 d@®-1 p - < 0.001

22

In correlation between Age > 50 yrs with incidence of mortality, our study showed statistically significant result with p <0.001

Mortality as per age groups
100

90

80

69.1

70

G0

50

50 50 or more

Figure 3: Showing correlation of Age > 50 yrs with incidence of mortality

Table 16: Showing correlation of sex with incidence of mortality

Outcome Mortality according | ,»

Se - X Df -value

X Discharged | Death to gender p-valu
Male (n) 112 24 24
% 82.4% 17.6% 5%

0.858 1 0.354
Female (n) 56 8 8
% 87.5% 12.5% 25%
X?%-0.858 di - 1 p-0.354

In correlation of sex with incidence of mortality, p value in our study was 0.354 which is statistically not significant &

shows contrast results with MPI.
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X?%-110.91

In correlation of organ failure with incidence of mortality p value in our study was < 0.001 which is statistically significant.

Mortality as per gender

100

90

80

70

60 -

50 - ® Discharged

H Death

40 -

30

20 -

10

0
Male Female
Figure 4: Showing correlation of sex with incidence of mortality
Table 17: Showing correlation of organ failure with incidence of mortality
_ Outcome Mortality according | x2 Df | p-value

Organ failure Discharged Death to Organ failure
Absent (n) 153 2 2 110.91 1 <0.001
% 98.7% 1.3% 6.3%
Present (n) 15 30 30

% 33.3% 66.7% 93.8%

d(f)-1 p<0.001

23
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Mortality as per Organ failure

24

120
100
80 |
6(

60 -

40 -

20

1.3
0 .
Absent Present
Figure 5: Showing correlation of organ failure with incidence of mortality
Table 18: Showing correlation of preoperative duration with incidence of mortality
Outcome Mortality according | X2 Df p-value
Pre-op duration Discharged Death to Pre-op duration
<24 hours (n) 32 0 0 7.256 1 0.007
% 100.0% 0% 0
24 hours and
more (n) 136 32 32
% 81.0% 19.0% 100%
X% 7.256 d(f-1 p - <0-007

In correlation of preoperative duration with incidence of mortality, our study showed statistically significant result with p <0.007.
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100

<24 hours

Mortality as per pre-op duration

24 hours and more

@ Discharged

W Death

Figure 6: Showing correlation of preoperative duration with incidence of mortality

Table 19: Showing correlation between presence of malignancy with incidence of mortality

Outcome Mortal_ity ,
according to| X Df p-value
Malignancy Discharged Death Malignancy
Absent (n) 163 23 23 26.12 1 <0.001
% 87.6% 12.4% 71.9%
Present (n) 5 9 9
% 35.7% 64.3% 28.1%
X?-26.12 dif) -1 p - <0.001

25

In correlation between presence of malignancy with incidence of mortality, our study showed statistically significant result with p

<0.001

100

Mortality as per malignancy

Absent

Pressent

Figure 7: Showing correlation between presence of malignancy with incidence of mortality
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Table 20: Showing correlation between type of peritonitis with incidence of mortality

Outcome Mortality
according to | X? Df p-value
Peritonitis Discharged Death Peritonitis
Localised (n) 26 0 0 5.692 1 0.017
% 100.0% .0% 0
Diffuse (n) 142 32 32
% 81.6% 18.4% 100
X?-5.692 d(f)-1 p- <0.017

In correlation between type of peritonitis with incidence of mortality, our study showed statistically significant result with p
<0.017

Mortality as per peritonitis
120

100

4]

Localised Diffuse

Figure 8: Showing correlation between type of peritoniits with incidence of mortality

Table 21: Showing correlation between origin of sepsis (colonic / noncolonic) with incidence of mortality

Outcome Mortality

Diagnosis - according to | X2 Df p-value
Discharged Death diagnosis

Non Colonic(n) | 150 25 25

% 85.7% 14.3% 78.1%

- 3.061 1 0.145
Colonic (n) 18 7 7
% 72.0% 28.0% 21.9%
X?-3.061 d@f-1 p- <0.145

In correlation between origin of sepsis (colonic / noncolonic) with incidence of mortality p value in our study was 0.145,
which is statistically not significant & shows contrast results with MPI.
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X?%-18.52

Figure 9: Showing correlation between origin of sepsis (colonic / noncolonic) with incidence of mortality

0

Mortality as per origin of sepsis

Mon-colonic

Calonic

Table 22: Showing correlation between character of exudate with incidence of mortality

27

Outcome Mortality
according to | X? Df p-value
Exudate Discharged Death exudates
Clear (n) 38 2 2 18.52 2 <0.001
% 95.0% 5.0% 6.3%
Purulent (n) 108 16 16
% 87.1% 12.9% 50%
Fecal (n) 22 14 14
% 61.1% 38.9% 43.8%
d-2 p- <0.001

In correlation between character of exudate with incidence of mortality, our study showed statistically significant result with p

<0.001

100

Figure 10:

Clear

Mortality as per exudate

Purulent

Showing correlation between character of exudate with incidence of mortality
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Table 23: Showing duration of hospital stay of the patients

Hospital stay Frequency Percent
<10 days 43 21.5
10-20 days 125 62.5
21-30 days 24 12.0
>30 days 8 4.0

28

In our study most of the patients i.e. 125 (62.5 %) stay in the hospital for 10 - 20 days while 8 (4 %) patients stay in the hospital

for > 30 days.
Table 24: Showing correlation of MPI score with incidence of mortality
Outcome Mortality ,
according to| X Df p-value
MPI Discharged Death MPI
<21 (n) 87 0 0 108.38 2 <0.001
% 100.0% 0% 0
21-29 (n) 67 3 3
% 95.7% 4.3% 9.4%
>29 (n) 14 29 29
% 32.6% 67.4% 90.6%
X2-108.38 d(n- 2 p-<0.001

In our study mortality rate among patients with MPI score > 29 was 67.4% and with MPI < 21 was 0, which is statistically
significant with p <0.001

120

100

0

140

<21

Mortality as per MPI

G5

21-29

/4

- 2%

H Discharged

W Death

Figure 11: Showing correlation of MPI score with incidence of mortality
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Table 25: Showing distribution of MPI variables and outcome of patients

Variables Outcome value
Discharged Death P
50 or more years (n) 56 25
% 69.1% 30.9% <0.001
Female (n) 56 8
% 87.5% 12.5% 0.354
Organ failure (n) 15 30
% 33.3% 66.7% <0.001
24 hours or more duration (n) 136 32 0.007
% 81.0% 19.0% '
Malignancy (n) 5 9
% 35.7% 64.3% <0.001
Diffuse peritonitis (n) 142 32 0.017
% 81.6% 18.4% '
Clear (n) 38 2
% 95.0% 5.0%
Exudat | Purulent (n) 108 16
e % 87.1% 12.9% <0.001
Fecal (n) 22 14
% 61.1% 38.9%
Noncolonic (n) 150 25 0.08
% 85.7% 14.3% '

In our study correlation between noncolonic origin of sepsis and female sex with outcome did not showed statistically significant
results while other factors showed statistically significant results.

Mortality rate as per MPI

70 66,7

G64.3

Death

W 50 of more years W Female
| Organ failure 1 24 hours or mon
B Malignancy W Diffuse peritonit
| Clear exudate m purulent exudat
| Fecal exudate | colonic

Figure 12: Showing distribution of MPI variables and outcome of patients

Table 26: Showing microbiological profile in patients with peritonitis

S. no. | Type of microorganism | Number of patients

1. Sterile 20
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2. E.Coli 15
3. Klebsiella 08
4. Pseuodomonas 06
5. Enterococcus 01

Random sample of 50 patients were drawn and it showed above mentioned results.

Microbiological profile
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Figure 13: Showing microbiological profile in patients with peritonitis

VII. DISCUSSION

SPECTRUM OF PERFORATION PERITONITIS

AGE (Tablela&1b)

e Total of 200 patients were studied.

e The agerange is from 9 days to 84 years. The mean age of the study population was 43.7 years.

30

e The highest numbers of patients were found in the age group of 46-60 years and they constitute about 28.5% of the study

population.

In a study by Rajendra Singh Jhobta® et al (2006) the mean age was 36.8 years and the age range was 3 years to 90 years.

In a study by Aijaz A Memon*

years.
AUTHOR YEAR AGE (yrs)
Ohmann C et al 1997 56
Roduez et al 1999 39.8
Corriea et al 2001 58.9
Rodofo L et al 2002 34.6
Present Study 2011 43.7

(2008) in which the spectrum of acute abdomen was studied the age range was from 13 years to 87

»  The number of patients in the age group <50 years were 119 i.e. 59.5% and 81patients of the study population i.e. 40.5%

were in the age group >50 years.
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» The increased prevalence of the perforation in the age group of 31- 60 years in our study can be attributed to the fact that
gastro duodenal perforations due to peptic ulcer disease is a major cause of perforation peritonitis in our study and the
increased prevalence of the etiological risk factors such as smoking, alcoholism and NSAID abuse in this age group.

»  After increasing steeply at the beginning of the twentieth century perforation incidence during the last decade has declined in
young and has risen among elderly. These changes can be attributed to the cohort phenomenon: ulcer perforation risk is
particularly common in the cohorts born after the turn of 20 century and is less common in previous and succeeding

cohorts®.

» Itis also attributed to the increased numbers of traumatic perforations in the younger age group leading to parallel increase in
the overall prevalence of perforation peritonitis in this age group. Also appendicular perforation is more common in the age
group of 20-30 years but no age is exempted. Majority of the ileal perforations are seen in the age group of 10-30 years,

typhoid being the main etiological factor.

Sex (Table 2)

» Inour study the incidence of male sex was 68 % while that of female sex was 32 %.
» In a study by Rajender Singh Jhobta® (2006) regarding the spectrum of perforation peritonitis in India 84% patient’s were

male.
AUTHOR YEAR FEMALE MALE
Tripathi et al. 1993 455 % 54.5 %
Yilmazlar et al. 1999 37% 63 %
Corriea et al. 2001 26.7 % 73.3%
Rudolfo L et al. 2002 48 % 52 %
Present study 2011 32 % 68 %

In a study by Rajender Singh Jhobta® regarding the spectrum of perforation peritonitis in India , 422 of the 504 patients studied

were males i.6.84%.

In a study by Aijaz A Meman®® (2008)et al about the spectrum of disease in patients with acute abdomen, 70.30 % was males and

29.69% were females.

In a study by Rudolfo L*! (2004) out of the 174 patients, 84 were females (48%) and 90 were males (52%).
» The increased prevalence of male sex in our study is mainly due to increased number of male patients in the category of

duodenal perforation

SITE OF PERFORATION (Table 3)

In our study duodenal perforations account for 33.5%, illeal perforation for 25.5%, colonic perforation for12.5%, appendicular
perforations for 8% ,gastric perforation for 6.5 %, jejunal and gall bladder perforations for 3.5 % each, meckel’s diverticulum and
urinary bladder perforations for 1.5 % each & CBD perforation in 1 % of patients.

Rectal and hydatid cyst of liver perforations were among the least common perforations, constituting 0.5 % in each group.

In a study by Rajender Singh Jhobta et al*

(2006) the result was as below:

duodenum 57%, gastric 8%, jejunal 3%, ileal 15%, appendicular 12%, colonic 4% and oesophageal 0.5 %.

SITE Tripathi et al | Desa L.A et al | Kachroo et | Bohner et | Present
(1993) (1983) al.(1984) al.(1999) study
Duodenal 15 % 32.29 % 18.7 % 22.7% 33.5%
lleal 24.5% 27.3% 15 % - 25.5%
Appendicular 10 % 18.1% 41.1% 15.9 % 8 %
Others 50.5% 22.31% 25.2% 61.4% 36%

In a study by Rodolfo L et al appendicular perforations
constitute 48.28% while gastric pathology and small bowel
pathology constitutes 2.87% each and colonic pathology 2.30%.
The increased number of duodenal perforations in our study is
due to increased prevalence of the acid peptic disease.

Also the increase number of jejunal perforations all of which
were secondary to trauma reveals the hazard of trauma.

The perforations of the proximal gastro intestinal tract were
six times as common as the perforations of the distal
gastrointestinal tract as has been noted by earlier studies from
India. This is in sharp contrast to studies from the developed
countries which reveal that distal gastrointestinal tract
perforations are more common®.
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Clinical features (Table 4)

» In our study pain in abdomen was the most common
symptom and 97 % of patients had pain abdomen at
presentation while 41% of patients have difficulty in
passing flatus or motion.

» Distension of abdomen was present in 53 % of patients,
61.5% patients had episodes of vomiting, 58 % patients
had fever at presentation.

» In a study by Shantanu Kumar Sahu et al* the
commonest presenting symptom was abdominal pain
(100%), followed by distension of abdomen (82%),
constipation, vomiting and fever.

» In a study by Rajender Singh Jhobta et al* pain was
present in 98% of patients, followed by vomiting (59%),
abdominal distension (44%), constipation (58%), fever
(35%), and diarrhoea (7%).

»  Perforation peritonitis is a clinical condition with a wide
spectrum of presentation and high index of suspicion is
always warranted.

» Not every patients of perforation peritonitis will present
with signs of pain, distension of abdomen, guarding and
rigidity of the anterior abdominal wall. A thorough
examination from head to toe is mandatory in every
patient.

» Diagnosis of perforation peritonitis is always clinical
and immediate resuscitative measures should be
initiated.

» Radiological investigations are only for the
confirmation of diagnosis. Unnecessary investigations
unless the diagnosis is in doubt should be avoided, and
after initial adequate resuscitation exploratory
laparotomy should be done in an emergency basis.
Delay in treatment can lead to the development of sepsis
and multiorgan failure with concomitant increase in
morbidity and mortality of patients

|39

INTRA OPERATIVE PROCEDURE DONE (Table 5)

» EXPLORATORY LAPAROTOMY and OMENTAL
PATCH REPAIR was done in patients with duodenal
perforation.

» 1 patient underwent laproscopic closure.

» 27 (135 %) patients underwent resection and
anastomosis, while in 3 (1.5%) patients ileostomy was
done along with resection and anastomosis.

» 3 (1.5 %) patients underwent hemicolectomy.

» 3 (1.5 %) patients underwent transeverse colostomy.

» 3 (1.5 %) patients underwent Hartmann’s procedure.

In our study no patients was managed by a definitive
procedure for acid peptic disease. All the patients with
gastroduodenal perforation due to acid peptic disease were
prescribed proton pump inhibitor at the time of discharge.

Primary closure of the gastroduodenal perforation with edge
biopsy with omental patch was done in all of the cases of
gastroduodenal perforations of peptic origin.

In the study by Rajender Singh Jhobta®* 304 patients i.e.
60% were managed by simple closure of perforations, 46 patients
i.e. 9% were managed by resection and anastomosis. Resection
without anastomosis was done in 64 patients, ileostomy
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/colostomy with mucous fistula / Hartmann’s procedure was
done in these patients. Definitive procedure in the form of
Billroth I and Il gastrectomy with truncal vagotomy and drainage
procedure was done in 33% patients and appendicectomy in 57
patients.

» The classic, pedicled omental patch i.e. performed for
the plugging of this perforation was first described by
Cellan Jones in 1929, although it is commonly and
wrongly attributed to Graham, who described the use of
a free graft of the omentum to repair the perforation in
1937.However large perforations may be encountered in
which there exists the threat of postoperative leakage
following closure by the simple method. Here other
surgical options such as partial gastrectomy, jejunal
serosal patch, jejunal pedicled graft or even gastric
disconnection may be deemed necessary for the secure
closure.

DISTRIBUTION OF ORGAN FAILURE (Table 6 )
» In our study 45 patients i.e.22.5% of the study
population shows evidence of organ failure at
presentation.

»
Distribution of organ failure in different studies are —

48.5 % in MM Correia et al*®
11.5 % in Rodolf L et al**
20 % in Murut Kologlu et al?®
» In peritonitis a systemic inflammatory response induced
by the peritoneal infection may progress to septic shock
and multiorgan failure. The high rate organ failure in
our study denotes a delay in presentation of most cases.

PREOPERATIVE DURATION ( Table 7)

» In our study 32 patients i.e. 16 % presented within 24
hours while 168 patients i.e. 84 % presented after 24
hours of onset of the disease

» In other studies the distribution of preoperative duration

is as below-

Study <24 hrs. >24 hrs.
Rodolfo L 54.48%
49.42%

MM Correia?® 34.5% 65.5%

In our institute the cause of delayed presentation i.e. a
preoperative duration of peritonitis more than 24 hours was
mainly related to the

» llliteracy among the study population

» Lack of proper referral services

» In some patients the delay was due to diagnostic

dilemma which demands early use of more
sophisticated investigations like CT scan, which is not
available at the peripheral hospitals

PRESENCE OF MALIGNANCY (Table 8)

» In our study 14 patient’s (7 %) had malignancy. 9 were
cases of colonic malignancy with perforation and 3
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were of carcinoma stomach with perforation and 2 had a
malignancy as an associated finding.

» Inastudy by Rodolf L3 2 patients had malignancy.

» In a study by M.M. Correia® 89 patients with cancer
were studied. Among them 8 were preoperative and all
other were postoperative. Chronic use of NSAIDs in
patients of malignancies exposes them to an increased
risk of perforation.

ORIGIN OF SEPSIS (Table 9)

» Inour study 25 patients i.e. 12.5 % had colonic origin of
sepsis while in the rest 175 patients the origin of sepsis
was non colonic.

» In the study by Rudolf L3 12.64% of patient’s had
colonic origin of sepsis.

» In the study by Rajendra Singh Jobhta®® 3.76% of
patient’s had colonic origin of sepsis.

» The various causes of the perforation of the colon are
trauma, diverticulum perforation, perforated malignancy
and mesenteric ischaemia.

» Colonic perforation presents with faecal exudates and a
severe form of peritonitis.

TYPE OF PERITONITIS (Table 10)
» In our study patients 174 i.e. 87% presented with a
diffuse form of peritonitis while the remaining 26 i.e. 13
% presented with localized peritonitis.
» In other study the distribution of type of peritonitis was

as below
STUDY DIFFUSE
LOCALISED
Rajender Jhobta™ 83 %
17 %
Rodolf L 34.49 %
65.51
Ohmannt 65.36 %
34.64 %

» Diffuse peritonitis is associated with a severe
inflammatory reaction and development of sepsis and
multiorgan failure.

Localization of peritonitis is body’s defense mechanism and will
lead to formation of abscess.

NATURE OF EXUDATES (Table 11)

» In our study 40 patients i.e. 20 % had clear exudates,
124 patients i.e. 62 % had purulent exudates and 36
patients i.e. 18 % had faecal exudates.

» In a study by Rodolf L 69.5% has clear exudates and
21.8% had purulent exudates.

» In a study by Rajender Singh Jhobta®* 15% had clear
exudates, 71% had purulent and 13% had faecal
exudates.

» Purulent and faecal exudates are associated with
delayed presentation and presence of varying degree of
septicaemia.
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DISTRIBUTION OF PATIENTS AS MPI CUT OFF POINTS (
Table 12)
» 87 (43.5%) patients had MPI score of less than 21.
» 70 (35%) patients had MPI score between 21 to 29
» 43 (21.5%) patients had MPI score greater than 29
»  Of the present prognostic scoring system the Mannheim
Peritonitis Index is one of the easiest to apply and the
determination of risk is easily available during the initial
operation. Retrospective data collection is possible and
valid, as only standard information available from the
operation report of the patients record is required.
» In the original study by Wacha and Linder® the cut off
point of 26 MPI point was used. But in our study many
patients had attended higher values in the range of 40
(due to presence of malignancy and faecal
contamination) so a lower cut off value of 21 MPI point
was used so that the sensitivity and the specificity of the
study could be increased.

OUTCOME (Table 13)

» Among the 200 patients studied by us 32 patients died
thus placing the mortality at 16%.

» Atsushi Hourichi*® in their study of perforation
peritonitis had a mortality of 23.1%.

» Koperna T et al in their study of secondary bacterial
peritonitis had a average total mortality rate of 18.5%.

» The mortality rate in various studies on perforation
peritonitis ranges between 20 to 30%.

» Thus inspite of improvement in the medical
management, availability of new broad spectrum
antibiotics and vast development in the field of intensive
care with easy availability of intensive care and life
support measure the mortality from perforation
peritonitis remains high.

»  Development of organ failure and sepsis are important
determinants of mortality

»  Therefore research and development should be directed
in the understanding of pathogenesis and evolution of
these factors so that new and more effective treatment
strategies could be evolved.

» Delay in the presentation for appropriate treatment
should be addressed by means of strengthening the
referral services and improving the means of
transportation.

CORRELATION BETWEEN AGE AND MORTALITY ( Table
14&15)

» In our study a total of 119 patients were less than 50
years of age. Out of 119 patients of age less than 50
years 7 (5.9 %) patients died while out of 81 patients
with age more than 50 years 25 (30.9 %) patients died

» In a study by Rodolfo L Braco® the mean age of the
survivors was 32.7 years (SD * 16.64), among non-
survivors mean age was 63 years (SD +18.94).

Pacelli F et al®® confirms age as a decisive factor related

with mortality. They showed that patients with age of less than
70 years had a mortality rate of 17.2% compared to mortality rate
of 37.7% in patients with age more than 70 years.
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Ali Yaghoobi Notash et al*® confirms that the risk of in hospital
death was higher in patients aged above 60 years.

Kusumoto Yoshiko et al*® in their study of patients operated
on for intraabdominal infection found that there was no mortality
in less than 50 years age group, while mortality occurring only in
patients older than 50 years.

» Cecilie Svanes® et al in their study found that among
581 patients with age < 49, 18 patients died i. e. a
mortality of 3.09% , while in patients with age >49
years the mortality was 11.94%.

» Death and other outcomes of acute surgical illness are
uniformly worse in the elderly than in young patients
and the adverse impact of age on outcome from
abdominal sepsis in particular is well recognized. The
higher death rate among the elderly undoubtedly reflects
an increased prevalence of pre existing cardiovascular
and other diseases as well as a predictable decline in
many physiological functions.

» As patients get older coincident disease are more
common. Even if there is no evidence of disease there
may be a decrease in the physiological reserve such as
the decrease in the glomerular filtration rate despite a
normal creatinine. The initial disease that requires
surgery may be complicated by tissue hypo perfusion
and acidosis from vomiting and loss of fluid into the
gastrointestinal tract or bleeding in the elderly
population.

» In our study we confirm that patients over 50 years
undergoing emergency surgery for laparotomy have a
higher risk of mortality. Mortality after surgery
undoubtedly increases with age but this could be
because of increased prevalence of comorbid medical
conditions in the elderly.

CORRELATION BETWEEN SEX AND MORTALITY (Table

34

» 2 patients out of 155 patients who showed no evidence
of organ failure died resulting in a mortality of 1.3 %.

» In the study by Rodolfo L et al®* 11(6.32 %) patient’s
died and all of them presented with the variable of organ
failure.

» Daniel A et al! in their study found that the crude
relative risk of death in patients with systemic sepsis
was 13 times greater than those without. Severe sepsis
was present in 424 patients (62%) among the 628
decedents. The author concludes that severe sepsis
complicates the course of 11% of all patients with
peritonitis.

» M Hynninen®® et al showed that the degree of organ
dysfunction as measured by the SOFA (Sequential
Organ Failure Assesment) score was the best predictor
for hospital mortality in patients suffering from
secondary peritonitis.

» A systemic inflammatory response induced by the
peritoneal infection may further progress to septic shock
and multi organ failure.

Organ failure is not an all or none phenomenon, rather it is a
continuation of alterations in organ function from normal
function, through varying degrees of dysfunction, to organ
failure. The description of organ dysfunction needs to be based
on simple, easily repeatable variables specific to the organ in
question and readily available. Organ dysfunction is not static
and it will alter over time.

»  These result mentioned above highlight the importance
of early recognition, prevention, and treatment of organ
dysfunction in our attempt to improve the short and long
term outcome in patients with peritonitis.

CORRELATION BETWEEN PREOPRATIVE DURATION OF
PERITONITIS AND MORTALITY (Table 18)

16)

» In our study total of 136 patients belong to the male sex
among which 24 died resulting in a mortality of 17.6 %.
Similarly, female sex had a mortality of 12.5 %. & thus
female sex has not qualified to be included in the
variables of adverse outcome.

» T M Cook et al*found out in their study that female sex
is one of the parameter associated with death with an
odds ratio of 0.21.

» Yoshiko Kusumoto® et al found out in their study of
108 patients operated for intra abdominal infections the
mortality was 5.3% in men and 15.2% in women

» Inastudy by MM Correia® the factor of female sex has
not reached statistical significance between the groups,
but it showed a good performance (accuracy of 69.7%)
when all MPI components were considered together.

CORRELATION BETWEEN ORGAN FAILURE AND
MORTALITY (Table 17)
» In our study a total of 45 patients showed evidence of
organ failure. 30 patients died among this 45 patients
thus resulting in a mortality rate of 66.7 %.

» In our study out of the 32 patients with a preoperative
duration of peritonitis of less than 24 hrs no patient
died. Out of the 168 patients who have preoperative
duration of peritonitis of more than 24 hrs, 32 patients
died thus placing the mortality rate of 19 %.

Ali Yaghoobi Notash® found mortality of 11.4% in patients
presenting within 24 hours of the onset of symptoms while the
mortality was 25% in patients presenting late.

In the study by Rodolfo L3 all the patients who died were
having a preoperative duration of greater than 24 hours.

In the natural history of perforation peritonitis there is a
gradual evolution from sepsis to resuscitation, empirical broad
spectrum antibiotics and surgical intervention for the clearance of
septic debris and control of the source of infection are key in the
management of perforation peritonitis.

Scapellato S et al suggests that intervention time may be
considered the main determinant of mortality in patients
with peritonitis, since intervention time is a modifiable
prognostic factor while many other factors are not.
Therefore in cases of perforation peritonitis after the
initial resuscitation of the patient’s immediate
laparotomy should be done as a surgical emergency.
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CORRELATION

BETWEEN MALIGNANCY  AND

OUTCOME (Table 19)

In our study 14 patients had malignancy. 9 out of the 14
patients expired thus placing the mortality rate in presence of
malignancy to a whopping 64.3 %.

»

MM Correia et al®® found that in presence of malignancy
the mortality rate under the score of 21 was of 33.3%
and for score equal to or greater than 21 the mortality
rate was 70.6%.

Chao- Wen Hsu*® in their study of colorectal
perforations found out that although the overall
mortality was 36.9% the highest disease specific
mortality was due to malignancy (61.5%).

Peritonitis in oncological patients is generally caused by
a ruptured viscous. The classic clinical manifestations
are fever, abdominal pain, nausea, vomiting, diffuse
abdominal tenderness, rebound tenderness and paralytic
ileus. The diagnosis may be delayed by recent
postoperative status, immunodepression, concomitant
use of antibiotics and advancing age.

Peritonitis in oncologic patients presents high mortality
rates, essentially related to the severity of the underlying
disease.

These patients are less prone to survive serious
infections.

Many disturbances of the immune system have been
identified in oncologic patients, such as destruction of
the anatomic barriers and derangement in the
phagocytic activities and humoral and cellular
responses. A consumption of opsonins may occur in the
course of severe infection leading to failure of the
immune system.

CORRELATION BETWEEN TYPE OF PERITONITIS AND

MORTALITY (Table 20)

»

»

In our study 174 patients had diffuse peritonitis and 26
patients had localized peritonitis.

There was no mortality in patients with localized
peritonitis while in patients with diffuse peritonitis there
were 32deaths with a mortality of 18.4 %.

In the study by Pacelli F* generalized peritonitis
corresponded to 30.66% of the study group.

In the study by Rodolfo L3 generalized peritonitis
corresponded to 34%.

Wahl N and associates™ have rated diffuse peritonitis
with mortality of 47% as one of the most unfavourable
factor. According to them 10 - 15% patients in this
group may need a relaparotomy for persistent and
recurring infection.

As expected the extension of the peritoneal
inflammation process was related to increased mortality.

CORRELATION BETWEEN ORIGIN OF SEPSIS (COLONIC

{ NONCOLONIC) AND MORTALITY (Table 21)

»

In our study 25 patients had colonic origin of sepsis out
of which 7 patients died resulting in a mortality of 28%
while in non colonic origin of sepsis the mortality rate
in our study was 14.3%.

35

Thus according to our study colonic origin of sepsis is
associated with poorer prognosis (increased mortality)
than the non colonic origin of sepsis. This is in contrast
with the MPI as introduced by Wacha and Linder®
where colonic origin of sepsis was considered as a
favourable factor.

John Bohnen®® et al in their study of 176 patients found
mortality of 10% in appendicitis and duodenal
perforation, 50% in peritonitis of intraperitoneal origin
other than appendix and the duodenum and 60% in
postoperative peritonitis. Thus in this study the
significance of the septic focus was high -lighted and it
showed that colonic perforation is a higher risk while
appendicular and duodenal perforations had a good
recovery rate.

Chao -Wen Hsu et al* in their study of 141 patients
with colorectal perforations found a mortality of 36.9%.

CORELATION BETWEEN CHARACTER OF EXUDATE

AND MORTALITY (Table 22)

»

»

»

In our study among the 40 patients with clear exudates 2
(5%) patient’s died.

16 (12.9 %) patients died among the 124 patients with
purulent exudates

14 (38.9 %) patients died among 36 patients with faecal
exudates.

Thus the mortality in patients with clear exudates was 5
% purulent exudate was 12.9 % while in faecal exudate
the mortality was 38.9 %.

In the study of Rodolfo L3 clear fluid had a mortality of
5.8% (7/121), purulent fluid had a mortality of 6.3% and
faecal fluid had a mortality of 25%.

In a study by Chao-Wen-Hsu* in fecal peritonitis the
mortality was 57.10% while in purulent peritonitis it
was 30.25%.

In a study by Christian Ohmann et al® out of 166
patients with clear or purulent exudates 24 (14.45 %)
died while out of 188 patients with turbid or feculent
exudates 35 (18.61 %) died.

In 1983 Killingback™ reported a mortality rate of over
70% in case of faecal peritonitis complicating
diverticular disease. The mortality rate from purulent
peritonitis in the same study was much less than that,
between 10 to 30% depending upon coexisting factors
such as age, cardio respiratory disease steroid therapy
and timing of surgical intervention.

The nature of exudates and its mortality has got direct
relationship with the amount of micro organism that it
contains.

Clear exudates are generally sterile to start with so
evolution of sepsis is slow.

Purulent exudates and fecal exudates had a significant
number of microorganisms many of which are gram
negative anaerobes and they result in endotoxaemia and
septic shock.

MORBIDITY OF PATIENT’S WITH PERITONITIS (Table 23

)
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» The duration of hospital stay is good measure of
morbidity of patients due to peritonitis.

» In our study most of the patients i.e. 125 (62.5 %) stay
in the hospital for 10-20 days. Very few of patient i.e. 8
(4 %) stay in the hospital for > 30 days.

» Presence of secondary infections, malnutrition, delayed
presentation contribute for longer period of hospital stay
and associated increased morbidity in our study
population

STATISTICAL VALIDATION OF
PERITONITIS INDEX (Table 24 ,25)
» Rodolfo L et al® in their study found out that 26 MPI
point was a useful reference.
» Patients with >26 points had mortality rate >40%
whereas patients having a score <26 did not reach a 3%

MANNHEIM

36

» A Billing et al® in their study of 2003 patients of
perforation peritonitis found out a mortality rate of 2.3%
in MPI score < 21, in MPI score between 21 and 29 the
mortality was 22.5% & it was 51.1% for MPI score
greater than 29.

»  Abrar Magbool Qureshi et al®® in their study found out
that for MPI score of less than 21 the mortality was
1.9%,for scores in between 21 - 29 it was 21.9% & for
scores 30 or more it was 21.8%.

» In our study the there was no death in patients with MPI
score less than 21 ,in MPI score between 21to 29 the
mortality was 4.3%.,while in patients with MPI score
greater than 29 the mortality was 67.4%.

mortality.
STATISTICAL VALIDATION OF MANNHIEMS PERITONITIS INDEX

AUTHOR YEAR [ SENSITIVITY SPECIFICITY PPV NPV
Billing A.et al. 1¥ Series | 1994 70 67 - -
Billing A.et al. 3" Series | 1994 85 61 - -
Billing A.et al. 4" Series | 1994 69 97 - -
Billing A.et al. 6™ Series | 1994 98 76 - -
Billing A.etal. 7" Series | 1994 76 58 - -
Lombordoand et al. 1998 87 88 93 94
Watch et al. 1987 88 90 87 90
Von-Laarhosen et al. 1988 24 35 - -
Altaca et al. 1992 90 94 - -
Demmel et al. 1994 89 92 - -
Corriea M.et al. 2001 87.3 41.2 - -
Present Study 2011 90.62 91.7 67.44 | 98.12

» When considering each risk factor constructing a
contingency table in which presence and absence of
adverse factor and result (death or survival) are
considered the p value allow us to weight In descending
order of significance , each of risk factors as follows:

a) Presence of organ failure b) Malignancy c) Age > 50
yrs d) Type of exudate e) Duration >24hrs; ) Diffuse /
localised peritonitis

b) Non colonic origin of sepsis and female sex is also
considered as a adverse prognostic factor by Linder and
Waccha® contrary to our study.

c) In our study the mortality rate is 28 % for colonic origin
of peritonitis and 14.3 % for noncolonic origin of
peritonitis. These are statistically not significant with p
value of 0.145. Our findings are in agreement with other
st%:iies namely John Bohnen® et al, Chao ~Wen Hsu et
al™

d) In our study the mortality rate is 12.5 % for female sex
and 17.6 % for male sex & was statistically not
significant with p value of 0.354, which highlights the
fact that female sex is not an adverse prognostic factor,
this is not in agreement with the founders of the
MANNHEIM PERITONITIS INDEX.

Other studies like Pacelli et al*® have shown that factors related
to host overshadow type and source of infection in evaluation of
patients with intra abdominal infection. This is consistent with
result of our study.

MICROBIOLOGICAL PROFILE OF ORGANISMS
ISOLATED FROM PERITONIAL FLUID IN PATIENT’S
WITH PERITONITS (Table 26)

In our study a random sample of 50 patients were drawn and
culture reports of peritoneal/drained fluid were analysed, as in all
cases microbiological reports were not available in the records.
Most common culture result was sterile in 20 (40 %) cases.
E.coli was the next common bacteria present in 15 (30%) cases,
followed by Klebsiella in 8 (16%) cases, were as pseudomonas
and enterococcus was isolated in 6 (12 %) and 1 (2%) cases
respectively.

In the study by P. Panhofer, M.RiedI'® et al(2007), 43
patients with a positive microbiology were investigated ,in which
33 patients (76.7%) had a gram positive microbiology.

In the study by A.Prakash, D.Sharma® et al (2006) found that 42
( 50 % ) out of total 84 patients had positive peritoneal fluid
cultures.

In the study by Berger d et al®* (1998) found that culture
swab taken during operations performed after 24 hours of onset
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of symptoms shows no growth, which is consistent with our
results.

As per our study we were able to come to the conclusion
that all the organisms that were cultured showed a trend to be
sensitive to Aminoglycosides (Amikacin) and Cephalosporins
(Cefeperazone with Sulbactum).

VIIl. CONCLUSIONS

» Mannheim Peritonitis index is a useful method to
determine study group outcome in patients with
peritonitis.

» All the MPI variables of adverse outcome namely,
presence of organ failure; time elapsed > 24hrs;
presence of malignancy; age>50 years, generalized
extension of peritonitis and type of exudate behaved as
expected, except the noncolonic origin of sepsis in
peritonitis and female sex.

» _In our study we found that :

e Colonic origin of sepsis was associated with worse
outcome probably due to presence of faecal
exudates which was more commonly associated
with colonic origin of sepsis.

e Female sex was associated with better outcome as
compared to male sex.

e  Our study differs from MPI in these 2 variables
of adverse outcome.

»  Mortality can be further reduced by early arrival of the
patients to hospital and early intervention.

» Reproducible scoring systems that allow a surgeon to
determine the severity of the intra abdominal infections
are essential to:

1) Ratify the effectiveness of different treatment regimen.

2) Indicate individual risk to select patient’s who may
require a more aggressive surgical approach.

3) Inform patient relatives with greater objectivity.

» In the past 30years, many prognostic scoring system have
been developed for critical patients. Presently one of the
most accepted score is APACHE Il score which integrates
various physiological variables during the first 24 hours
within the ICU. They are however both complex and time
consuming.

» The MPI is one of the most simple scoring system in use that
allows the surgeon to easily determine the outcome risk
during initial surgery.

» Early evaluation of severity of illness using MPI allows us to
estimate the probability of patient’s survival.

» The MPI cutoff points should be adjusted for each
hospital on individual basis as in our study it was
divided into 3 groups, <21, 21-29, >29.

» Death rate in patients with MPI score < 21 was 0%, 21-
29 was 4.3% and >29 was 67.4%

»  The simplicity of MPI makes ideal for hospitals with
serious shortages of staff and resources.

Based on our study results we conclude that:

»
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MPI is accurate to be used with patients with peritonitis and
should be considered reliable and simple reference for
estimating their risk of death.

» As our study differs in two adverse
outcome variables, female sex &
noncolonic origin of sepsis, we advocate
need for further studies on Mannheim
Peritonitis index to include colonic
origin of sepsis and to remove female
sex as variables of adverse outcome in
Mannheim Peritonitis index.
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Abstract- Background: Cerebrovascular disease (CVD) and
coronary heart disease (CHD) cause 40%—50% of deaths in
developed countries with CVD causing 10%—12% of deaths.
Though increased Lipoprotein (a) is a risk factor in developing
CHD, its role is poorly defined in etiopathogenesis of CVD.

Aims: To find the association of lipoprotein (a) and lipid
profile in ischemic stroke patients after acute phase.

Settings and Design: The study was conducted at Osmania
Medical College and Hospital, Hyderabad. 50 cases of ischemic
stroke and 50cases of age and sex matched controls were taken
for the study. Informed consent was taken from both case and
control.

Materials and Methods: Overnight fasting sample was
collected from both case and control. Serum was separated and
parameters such as total cholesterol, triglycerides, high density
lipoproteins-C, low density lipoprotein-C, lipoprotein (a) were
estimated.

Conclusion: A statistically positive correlation was found
between serum Total cholesterol, Triglycerides, LDL levels and
the risk of stroke. Elevated serum Lp(a) is an independent risk
factor of ischemic stroke.

Index Terms- Cerebrovascular disease (CVD) and coronary
heart disease (CHD), lipoprotein(a) [Lp(a)]

l. INTRODUCTION

he World Health Organization (WHO) definition of stroke

is: “rapidly developing clinical signs of focal (or global)
disturbance of cerebral function, with symptoms lasting 24 hours
or longer or leading to death, with no apparent cause other than
of vascular origin” *?

Studies in subjects with average lipid profiles indicate that
raised lipoprotein(a)[Lp(a)] concentrations are associated with
myocardial infarction, coronary artery disease, peripheral
atherosclerosis ~ and cerebral ischemia. Lipoprotein(a) is
considered as an independent risk factor for atherosclerosis. Due
to unique structural homology with plasminogen, it interferes
with the function of plasminogen thus increasing thrombotic risk.
Several studies have evaluated the association between Lp(a)and
ischemic stroke. Several cross sectional studies and a few
prospective studies provide contradictory findings regarding
Lp(a) as a predictor of ischemic stroke. The meager reports
available in Indian patients who have different social, living and
dietary habits compared to western population, prompted us to
undertake this study.

Structure of lipoprotein (a)
Lipoprotein(a) was described in human plasma by Berg as a
genetic variant of -lipoprotein.?

Lp(a) is an LDL like molecule consisting of an apoprotein
(apo) B-100 particle attached by a disulphide bridge to apo(a).
Apo(a) is a member of a family of “kringle” containing proteins,
such as plasminogen, tissue platelet activator (tPA), prothrombin,
factor XII, and macrophage stimulating factor (MSF).** Lp(a)
shares a high degree of sequence identity with plasminogen.*®'

Modulation of plasma Lp(a) concentrations:

Lp(a) values can be increased as part of the acute phase
response, and in diabetes mellitus,”® chronic renal failure®®
nephrotic syndrome,**cancer, menopause, and hypothyroidism.*

Lp(a) values are decreased in liver failure*’ and
hyperthyroidism.  Furthermore, nicotinic acid, tamoxifen,
oestrogens,*! progesterone, and anabolic steroids might decrease
Lp(a) concentrations. Fibrates have been shown, in some studies,
to reduce Lp(a) concentrations,*® whereas statins might increase
Lp(a) concentrations.

The  pathophysiological link  between Lp(a) and
atherothrombosis:
The accumulation of Lp(a) molecules has been

demonstrated in the arterial walls of human coronary and
cerebral vessels.* This process might be attributed to the
tendency of apo(a) to bind to connective tissue elements, such as
proteoglycans,  glycosaminoglycans,  and, specially,
fibronectin.™®

Because of the structural homology with plasminogen,
Lp(a) has important antithrombolytic properties, which could
contribute to the pathogenesis of atherothrombotic disease.
Lp(a) binding to immobilized fibrinogen and fibrin results in the
inhibition of plasminogen binding to these substrates. In addition,
Lp(a) competes with plasminogen for its receptors on endothelial
cells, leading to diminished plasmin formation, thereby delaying
clot lysis and favouring thrombosis.*®

The presence of oxidized phospholipids in Lp(a), potentially
being taken up by the wvessel wall, could also accelerate
development of atherosclerosis.

The optimal level should be no greater than 20 mg/dl
,especially in Indian population ®*

Aims and objective of study:
The aim of this study is to determine the role of lipoprotein
(a) as a marker for ischemic stroke

Material and methods:

The present study, serum lipoprotein (a) levels as a risk
factor for ischemic stroke, was conducted in the Department of
General Medicine, Osmania General Hospital, Hyderabad for a
period of two years from October 2011-October 2013
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Study design: Case Control Study

In this study, 50 patients who are survivors of ischemic non
cardioembolic stroke with history of sudden onset focal
neurological deficit persisting beyond 24 hours were included.

Il. SELECTION OF CASES

Diagnosis of ischemic stroke was based on the following criteria:

e Clinical evidence of ischemic stroke

e Cranial computed tomography (CT) scan or magnetic
resonance imaging (MRI) consistent with ischemic stroke

e Absence of major predisposing factors to cardiogenic stroke
including atrial fibrillation, valvular heart disease, prosthetic
heart values, endocarditis, acute myocardial infarction,
dilated cardiomyopathy or ventricular aneurysm.

1. EXCLUSION CRITERIA

e Patients with CT / MRI scan showing intracerebral
hemorrhage, tumor, or other mass lesion

e History of head injury

e Patients with coronary artery disease (including

asymptomatic patients with electrocardiographic evidence of
previous myocardial infarction)

e patients with vasculitis

e Patients with liver, renal, or thyroid disease

Patients taking drugs which may alter lipid and lipoprotein

profiles

Women on contraceptive pills

Sepsis

Malignancy

Active collagen vascular disease

50 age and sex matched healthy subjects were used as
controls . Exclusion criteria were applicable even to the control
subjects. All patients were subjected to a detailed history, general
physical examination, a detailed neurological examination.
History regarding risk factors such as age, sex, hypertension,
diabetes mellitus, cardiovascular history, drug history, smoking
habits, alcohol intake, family history etc was elicited.

A patient was considered as hypertensive when the patient
is already on treatment with antihypertensive drugs or, in
accordance with the definition by the Joint National Committee
(JNC), when systolic and diastolic blood pressures were >/= 140
mm Hg and >/= 90 mm Hg respectively.

A subject was defined as affected by diabetes mellitus if the
patient is already on treatment or, according to American
Diabetes Association definitions, if fasting glucose in serum was
>/= 126 mg/dl or random blood glucose was >/= 200 mg/dl with
symptoms, or HbA1 C >/ = 6.5%

A subject was considered as having dyslipidemia if the
patient is already on specific medication or, according to ATP Il
definition if total cholesterol levels were >/= 200mg/dl or
triglyceride levels were >/= 150mg/dl or LDL levels were >
100mg/dl or HDL levels were <40mg/dl.
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Written approval of ethical committee, following the
national guidelines was taken before the initiation of study.
Blood samples were collected after 21 days of occurrence of
stroke. Overnight fasting blood samples were collected without
adding anticoagulant to the tube not less than three weeks after
the occurrence of stroke, because Lp(a) levels are known to get
altered due to acute phase response.

The following investigations were performed in each case:

Complete hemogram - Hemoglobin, Total leucocyte count,
differential leucocyte count, ESR, Platelet count ; Complete
urine examination - Blood sugar, Fasting(mg/dl),
Postprandial(mg/dl), Random(mg/dl) ; Renal function tests -
Serum  urea(mg/dl),  Serum  creatinine(mg/dl),  serum
electrolytes(sodium,  potassium in  mmol/l) ; ECG;
Echocardiography ; X Ray Chest ; CT brain ; MRI brain(
whenever required), Plasma lipoprotein (a) levels; Lipid profile
- Total cholesterol, Serum triglycerides, LDL cholesterol, HDL
cholesterol.

Lp(a) estimation is done through nephelometric assay.
Nephelometry is a technique for estimation of number and size of
particles in a suspension by measurement of light scattered from
a beam of light passed through the solution by a nephelometer.
Lp(a) can also be estimated by Radio Immune Assay, Rosache
strips using micro ELISA, Monoclonal antibodies.

Expected normal range : < 30 mg/dl

IV. RESULTS

The present study “Serum lipoprotein(a) levels as a risk
factor of ischemic stroke” was conducted on fifty patients of
cerebrovascular accidents of ischemic type admitted in the
emergency department and wards of the General Medicine
department, Osmania General hospital, Hyderabad. Fifty healthy
age and sex matched subjects were recruited as controls.

Observations based on history, general examination and
systemic examination were made on the same proforma. Serum
lipoprotein(a) levels along with other investigations were also
assessed as per proforma.

Statistical analysis was done using the Pearson Chi Square
test. The data was analyzed systematically and observations are
presented are follows:

AGE DISTRIBUTION
The mean age in cases was 54.38 years with a S.D of 12.35.
The mean age in controls was 52.9 years with a S.D of 11.34.
Thus, the cases and controls were comparable in respect to age.
GENDER DISTRIBUTION ; Male female ratio is 1.17
among the cases and 1.5 in controls.

COMPARISION OF RISK FACTORS IN CASES AND CONTROLS - Table 1
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Risk factors Cases Controls

Yes No Yes No
1 Hypertension 36 14 30 20
2 Diabetes 32 18 28 22
3 smoking 22 28 20 30
4 Alcohol 30 20 26 24
5 Obesity 30 20 19 31
6 Family history 3 47 0 50

Hypertension Distribution
e Hypertensive patients are 36 and 30 in cases and
controls respectively.
e On further statistical analysis, this variable was not
found to be statistically significant(p=0.205)
Diabetes Mellitus Distribution
o Diabetic patients are 32 and 28 in cases and controls
respectively.
e Statistical analysis showed that this variable is
statistically insignificant (p=0.413)

Smoking Distribution
e Smokers are 22,20 in cases and controls respectively.

o  Further analysis shows that this variable is statistically
insignificant (p=0.685)
Alcohol Distribution
e Alcoholics are 30 and 26 in cases and controls
respectively.
e Further analysis did not reveal significant relation
between alcoholism and stroke(p=0.420)
Obesity Distribution
e Obese patients are 30 and 19 in cases and controls
respectively.
e On further analysis, the difference was found to be
statistically significant(p=0.027)

Total Cholesterol Distribution - Table 2

No. of cases Mean cholesterol Standard deviation p value
Cases 50 193.52 38.99 0.435
Controls 50 187.3 40.50
e  On further analysis, this was not found to be statistically significant (p=0.435)
Triglyceride (TG) Distribution - Table 3
No. of cases Mean level triglyceride | Standard deviation p value
Cases 50 138.06 35.44 0.0894
controls 50 124.6 42.68

e  Statistical analysis showed that this was insignificant (p=0.0894)

LDL Cholesterol Distribution - Table 4
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No. of cases Mean LDL levels Standard deviation p value
Cases 50 104.74 27.30 0.032
Controls 50 91.96 31.38

e  On further analysis, it was found that LDL cholesterol is statistically significant in relation to ischemic stroke (p= 0.032)

HDL Cholesterol Distribution - Table 5

No. of cases Mean HDL levels Standard deviation p value
Cases 50 52.02 13.374 0.4705
Controls 50 50.3 10.150

o Further statistical analysis showed that this variable was statistically insignificant (p=0.470)

Lipoprotein (a) Distribution

Lipoprotein(a) level distribution found in cases and controls in this study is depicted in table 6 and table 7

Table 6
Lp(a) levels Cases Controls Total
>30 mg/dl 31(62%) 10(20%) 41(41%)
<30 mg/dl 19(38%) 40(80%) 59 (59%)
Total 50 (100%) 50(100%) 100 (100%)
Table 7
No. of cases Mean Lp(a) levels Standard deviation p value
Cases 50 34.664 12.76 0.005
Controls 50 28.084 10.118

e 31 cases and 10 control subjects enrolled in this study had Lp(a) levels >30 mg/dl.
e 19 cases and 40 control subjects had normal values <30 mg/dl
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35 1

30 1

M Lp(a) >30 mg/dl

15 A

M Lp(a) <30 mg/dl

10 A

cases

controls

On further analysis, this variable was found to be statistically
significant(p= 0.005).

V. DISCUSSION

This study, which was a case control study, was conducted
in the Osmania General Hospital, in the Department of General
Medicine, for a period of 2 years during which 50 cases of
ischemic stroke and 50 controls were studied.

In the present study there are 36(72%) hypertensives and
14(28%) normotensives among cases. Among controls 30(60%)
were hypertensives and 20(40%) were normotensives. Analysis
revealed p value of 0.205. Therefore, there is no significant
relation between systemic hypertension and stroke. These results
are consistent with studies of Zenker et al'® and Van kooten et
al

In the present study there were 32(64%) diabetic patients
among cases whereas 18(36%) were non-diabetics. Among
controls 28(56%) were diabetics and 22(44%) were non-
diabetics. Analysis showed p value = 0.413(Not significant).
Therefore, there is no significant relation between diabetes and
stroke.

The mean Lp(a) levels in a study done by Marques et al in
2004% in 26 type 2 Diabetes Mellitus and 34 non diabetics with
ischemic stroke were both statistically significant. The mean
Lp(a) levels in diabetics was 29.49 mg/dl +/- 23.09 and in non
diabetics was 44.81 mg/dl +/- 44.34 with a p value of 0.115,
indicating that Lp(a) levels are a risk factor independent of the
diabetes status of the individual. Similar results were seen in our
study.

In the present case control study, 50 cases of ischemic
stroke had a mean plasma lipoprotein(a) value of 34.664 mg/dl
with a S.D of 12.76. This was statistically significantly higher
than mean lipoprotein(a) concentration (28.084mg/dl with S.D of
10.118) in healthy controls. This indicates that serum
lipoprotein(a) levels are a risk factor for ischemic stroke

Shintani et al** evaluated 54 patients with cerebral infarction
to evaluate the role of lipoprotein(a) in ischemic stroke. When
patients with atrial fibrillation were excluded to omit cardiac

embolic strokes from analysis, the group consisted of 45 patients.
The mean lipoprotein(a) levels in the study were 25 mg/dl with a
S.D of 21 and p value of <0.025.

Nagayama et al®® evaluated 101 serum lipoprotein(a) levels
in 101 patients with ischemic stroke and 37 normal control
subjects, taking the clinical profiles into consideration. The mean
lipoprotein (a) levels were 40.2 mg/dl with a S.D of 20.1 and p
value of <0.01.

Jurgens et al*” in 1995 analyzed serum lipoprotein (a) levels
and other lipid parameters in 265 patients with ischemic
cerebrovascular disease. The mean lipoprotein(a) level was 40.2
mg/dl with a S.D of 31.8. the p value was found to be statistically
significant (p=<0.001)

In all the above studies, the mean lipoprotein(a) levels were
greater than 30 mg/dl except in the study done by Shintani et al,
but even in this study the relation between high levels of
lipoprotein (a) and ischemic stroke was statistically significant.

|23

Study No. of cases | Mean Lp(a) | p value
Jurgens et al 265 41.1 +/- 31.8 | <0.001
Nagayamaetal | 101 40.2 +/-20.1 | <0.01
Shintani et al 45 25 +/- 21 <0.025
Our study 50 34.6 +/- 12.7 | 0.005

Jurgens et al %, in their study on lipoprotein (a) and other

lipid factors on ischemic vascular disease found significant
correlation between LDL cholesterol and ischemic stroke.
Similar observation was made in our study ( LDL cholesterol
p=0.032)
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Our study showed the role of obesity as an independent risk
factor in ischemic stroke. There is some controversy about the
effect of obesity on Lp(a). In a study conducted by James
Corsetti et al* |, lipoprotein(a)  concentrations were not
influenced by obesity, visceral fat content, or weight loss after a
very low energy diet. However, there is also some evidence that
obese individuals have higher Lp(a) values and that weight loss
(by diet or surgical intervention) is associated with a significant
reduction in these values. The mechanism(s) responsible for
these changes remains to be defined.

Our study did not reveal significant relation between total
cholesterol and ischemic stroke. This is consistent with the
studies conducted by Lindgren et al®®, Zenker et al’®, which
showed no correlation between total cholesterol and stroke.

In Atherosclerosis Risk In Communities (ARIC) study
conducted by Ohira et al*’ in 2006 in 14221 subjects for a period
of 13.5 vyears, it was showed that high lipoprotein (a)
concentration is associated with a higher incidence of ischemic
strke in blacks and white wpmen, but not in white men. Further
studies are needed in Indian population to establish this
difference in racial and ethnic groups.

Hoque MM et al® conducted a case control study to
evaluate the lipoprotein(a) as a risk factor for CVD
(cerebrovascular disease).Subjects were grouped as group-I (30,
healthy control), Group-I1 (60, Hemorrhagic CVD) and group-11I
(60, Ischemic CVD). Fasting (12 hr) blood samples were
collected from all subjects and in CVD cases samples were
collected after 24 hr of attack. Lipid profile and Lp(a) conc. were
measured in all samples. Mean serum Lp(a) concentration in
Group-I, Group-Il and Group-Ill were found to be 17.6 +/- 7.4
mg/dl, 31.9 +/- 15.6 mg/dl and 44.8 +/- 24.0 mg/dl respectively.
Both the groups of CVD cases showed significantly higher level
of serum Lp(a) concentration compared to healthy control. CVD
cases did not differ statistically in respect of their lipid profile
when compared with control. Moreover the serum Lp(a)
concentration of CVD cases found to show no correlation with
their lipid profile, suggesting the serum Lp(a) concentration a
possible independent risk factor for CVD.

Findings of the present study run in parallel with the above
authors. The results of our study indicate that high lipoprotein (a)
levels are an independent risk factor for ischemic stroke and thus
the need to find methods for its prevention and management.

VI. SUMMARY

The present conventional risk factors are unable to explain
this emerging epidemic of cerebrovascular disease, hence the
search for new, modifiable, preventable and treatable risk factors
is necessary. Among them, the relation between stroke and anti
oxidant deficiencies, raised homocysteine, selenium and low
plasma ascorbic acid levels has received considerable attention.
Four decades of research on lipoprotein(a) have seen it emerge as
a clinically important molecule. Evidence has been gained for
Lp(a) involvement in the development of CHD to a point where
routine measurement of Lp(a) in patients at risk must be
recommended. Further, except nicotinic acid which in very
large,usually intolerable doses decreases Lp(a) levels, no other
drug is found to be effective. Hence, it is imperative to strictly
control additional risk factors in individuals with elevated Lp(a).
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The present study was conducted with the aim to study
lipoprotein(a) with reference to ischemic stroke. This study,
which was a case control study, was conducted in department of
General Medicine, Osmania General Hospital, Hyderabad. It
included 50 ischemic stroke patients who were compared with
age and sex matched controls during a period of two years.

After evaluating the findings for statistical significance, it is
concluded from our study that the mean+/- S.D concentration of
serum Lp(a) was significantly higher than that of controls. The
present study proved a significant correlation between elevated
serum Lp(a) and ischemic stroke(p=0.005). Obesity and elevated
LDL were also found to be significant risk factors of ischemic
stroke.

VII. CONCLUSION

1. Elevated serum Lp(a) is an independent risk factor
of ischemic stroke.

2. Reducing the circulating values of Lp(a) might
prove difficult. It is imperative to control additional
risk factors in individuals with elevated
lipoprotein(a).

3. Measurement of serum Lp(a) as a screening tool for
the risk of vascular events should be considered in
patients with various known risk factors.
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Abstract- This paper is providing the power factor profile of
undoped bulk Nickel Oxide. Nickel oxide is a transition metal
oxide having many interesting properties and also has application
in various fields such as thermoelectric power generation. In
thermoelectric power generation the efficiency of the material is
depend upon the figure of merit (ZT) of the used material. Figure
of merit of the material is expressed as ZT= (S2c/k) T where S2c
is known as power factor and k is the thermal conductivity of the
material. Thus in this paper we have analyze the power factor of
the nickel oxide at different temperature ranges and with the help
of this we can find out the figure of merit.

Index Terms- power factor, figure of merit, thermoelectric
material, electrical conductivity, thermo power etc.

l. INTRODUCTION

hermoelectric power generation has become an attractive

area for the researchers due to huge requirement of energy
and waste heat recovery. Our present work is also concentrated
in this area with material NiO. High performance thermoelectric
devices made by thermoelectric material having high seeback
coefficient, high electrical conductivity and low thermal
conductivity. Existing materials which are used for the
thermoelectric conversion such as Bi,Tes, SbTe or PbTe are
efficient but these are not works at high temperatures (above
600-800°) and toxic also. [1] NiO is non toxic material and
works efficiently up to very high temperatures these properties

Thermoelectric power generation depends upon the figure of
merit of the material ZT= (S? *o/k) T, where s is the seeback
coefficient, o is the electrical conductivity and k is the thermal
conductivity. This figure of merit is directly proportional of the
factor S? *o which is known as the power factor of the material.
[3]In this paper we studied the power factor of the NiO sample at
the different temperatures and analyzed the data with the help of
graph plotted between temperature and power factor S* *o.

Il. METHODOLOGY

As per the recorded data for undoped NiO by Keem et al [4],
we calculated some of the other parameters such as power factor
and figure of merit at different temperatures. All the given data
provided us the bulk characteristics of NiO up to the temperature
range 700 K. For the above purpose the used formula is

Power factor=S**o
Figure of merit ZT= (S’ *o/k) T

I1l. RESULTS AND DISCUSSION

Between the temperature ranges 300 -800 K we have some
of the values of seeback coefficient, thermal conductivity and
electrical conductivity of undoped NiO. With the help of this
data we can calculate the power factor of the NiO sample at the
given temperature range. [4]

make it favorable for thermoelectric power generation.
TABLE: I
S’*g ZT=(5*

T (K) S(mV/K) K S? o(Q'em™) (mWem™'K?) *o/k) T
300 0.982 .202 0.964 0.0012 0.00156 .0077

115 .0143
400 0.797 0.635 0.0026 0.00165
440 0.733 108 0.537 0.011 0.0059 0546

.078 .282
500 0.671 0.45 0.049 0.022

0.062 0.822
570 0.609 0.37 0.138 0.051
670 0.549 045 0.299 0.303 0.09 2
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. v
700 0.475 026 0.225 0.432 0.097 373
770 0.412 020 0.169 0.504 0.085 425
800 0.375 .012 0.14 0.52 0.072 6

On the basis of above calculation we draw a graph between temperature and power factor which gives us information regarding

efficiency of the undoped NiO material up to certain temperatures.

0.12

o

S? *o(mWem K2
°c o o
g & 8

&
o
]

/.

){

100

200

300

400 500
T(K)

600

700

800

900

47

Fig. 1 Analyzing the graph we can conclude that at the temperature below 800K the power factor of the undoped nickel oxide
is increases and above the 700K it decreases.
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Fig. 2 analyzing the fig 2 we can say that as the temperature increases figure of merit of the NiO also increases because the

thermal conductivity of NiO is decreases.
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IV. CONCLUSION

By the above calculated data of the undoped NiO we can
find out the increasing power factor up to 670K. After that it can
decrease so for the better performing devices we must enhance
the power factor of the NiO with the help of doping with some
effective highly conductive material so we can get the good
results for more applications.[5] on the other hand if the thermal
conductivity is decreases figure of merit of the material increases
weather the power factor increases or not. But major role play of
power factor restricted us, thus we must enhance the power
factor of the NiO with doping tool either by transition metal ions
or metal having rare lattice defects.[6-7]one more fact is that the
semiconductors are good thermoelectric materials and when we
reduces the dimensions of the NiO at the nanoscale it turns to p
type semiconducting material having indirect band gap. So we
can use this material for the better performing thermoelectric
devices.
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Abstract- Life is precious. All should live happily. For that
people must know preventive measures to lead a healthy life
without any disorder. People should take balanced diet. Diabetes
mellitus is a chronic disease of mankind throughout the world.
General observation shows that lifespan of people with diabetes
mellitus is better than other condition. Until European settlement
of Australia 200 years ago, Aborigines lived as nomadic hunter-
gatherers all over the continent under widely varying geographic
and climatic conditions. Successful survival depended on a
comprehensive knowledge of the flora and fauna of their
territory. Available data suggest that they were physically fit and
lean, and consumed a varied diet in which animal foods were a
major component. Traditional methods of food preparation
(usually baked whole or eaten raw) ensured maximum retention
of nutrients. In general, traditional foods had a low energy
density but high density of some nutrients. The Indian diet of the
last century was much higher in carbohydrate and lower in fat
compared with the modern-day diet. Any changes that this
diabetes-prone population can make toward their traditional diet
may help to decrease their incidence of diabetes. Mushroom also
countered the initial reduction in plasmainsulinand the
reduction in pancreatic insulin concentration, and improved the
hypoglycemic effect of exogenous insulin. Traditional
treatments have mostly disappeared in occidental societies, but
some are prescribed by practitioners of alternative medicine or
taken by patients as supplements to conventional therapy.
However, plant remedies are the mainstay of treatment in

Living with diabetes

underdeveloped regions. A hypoglycemic action from some
treatments has been confirmed in animal models and non-insulin-
dependent diabetic patients, and various hypoglycemic
compounds have been identified. A botanical substitute for
insulin seems unlikely, but traditional treatments may provide
valuable clues for the development of new oral hypoglycemic
agents and simple dietary adjuncts.

Index Terms- Gooddiet , Diabetes free life, Diet for diabetes.

l. INTRODUCTION

Living with diabetes can be challenging, but you can still lead
a near normal life. Diet and lifestyle are key components in
living healthily with diabetes. Living with diabetes includes a
plethora of information pages about the kind of things that you
might need to know whilst living with diabetes. After the initial
shock of a diabetes diagnosis wears off, family will begin
adjusting to life with diabetes. With a little planning and
preparation, one can resume all of normal day-to-day activities,
such as exercising or going out to eat. Diabetes should not keep
any person from achieving highest goals. There are Olympic
athletes, professional football players, congressmen, actors and
rock stars who live with diabetes. Get ready to manage diabetes
with care and ease.
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Everyone who has diabetes should be seen at least once in
every six months by a diabetes specialist (an endocrinologist or a
Diabetologist) and also be seen periodically by other members of
a diabetes treatment team, including a diabetes nurse educator,
and a dietitian who will help to develop a meal plan for the
individual. Ideally, one should also see an exercise physiologist
for help in developing a physical activity plan, and perhaps, a
social worker, psychologist or other mental health professional
for help with the stresses and challenges of living with a chronic
disease. Everyone who has diabetes should have regular eye
exams (once a year) by an ophthalmologist to make sure that any
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eye problems associated with diabetes are caught early and
treated before they become serious. Diabetes is a disease in
which the body does not produce or properly use insulin, a
hormone that is needed to convert sugar, starches and other food
into energy needed for daily life. The cause of diabetes is a
mystery, although both genetics and environmental factors such
as obesity and lack of exercise appear to play roles. There are
three types of diabetes: Type 1,Type 2,Gestational Diabetes. The
diet chart contains more cereals, millets , whole grams, leafy and
fiber rich vegetables, small and frequent meal pattern can help to
reduce the burden of diabetes mellitus.

Eat good food and lead a healthy life. Eat meals and snacks at regular times every day.
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Diabetes is usually a lifelong (chronic) disease in which
there are high levels of sugar in the blood. Diabetes mellitus is a
metabolic disease in which the body’s inability to produce any or
enough insulin causes elevated levels of glucose in the
blood.Diabetes is a disease in which the body is unable to
properly use and store glucose (a form of sugar). Glucose backs
up in the bloodstream — causing one’s blood glucose
(sometimes referred to as blood sugar) to rise too high. Diabetes
can occur in anyone. However, people who have close relatives
with the disease are somewhat more likely to develop it. Other
risk factors include obesity, high cholesterol, high blood
pressure, and physical inactivity. The risk of developing diabetes
also increases as people grow older. People who are over 40 and
overweight are more likely to develop diabetes, although the
incidence of type 2 diabetes in adolescents is growing. Diabetes
is more common among Native Americans, African Americans,
Hispanic Americans and Asian Americans/Pacific Islanders.
Also, people who develop diabetes while pregnant (a condition
called gestational diabetes) are more likely to develop full-blown
diabetes later in life. In type 1 (fomerly called juvenile-onset or
insulin-dependent) diabetes, the body completely stops
producing any insulin, a hormone that enables the body to use
glucose found in foods for energy. People with type 1 diabetes
must take daily insulin injections to survive. This form of
diabetes usually develops in children or young adults, but can
occur at any age. Type 2 (formerly called adult-onset or non
insulin-dependent) diabetes results when the body doesn’t
produce enough insulin and/or is unable to use insulin properly
(insulin resistance). This form of diabetes usually occurs in
people who are over 40, overweight, and have a family history of
diabetes, although today it is increasingly occurring in younger
people, particularly adolescents. Gestational diabetes is a
temporary form of insulin resistance that usually occurs halfway
through a pregnancy as a result of excessive hormone production
in the body, or the pancreas' inability to make the additional
insulin that is needed during some pregnancies in women without
a previous history of type 1 or type 2 diabetes. Gestational
diabetes usually goes away after pregnancy, but women who
have had gestational diabetes are at an increased risk for later
developing type 2 diabetes. Researchers have identified a small
percentage of diabetes cases that result from specific genetic
syndromes, surgery, chemicals, drugs, malnutrition, infections,
viruses and other illnesses.

People with diabetes frequently experience certain symptoms.
e being very thirsty

frequent urination

weight loss

increased hunger

blurred vision

irritability

tingling or numbness in the hands or feet

frequent skin, bladder or gum infections

wounds that don't heal

extreme unexplained fatigue

Treatment
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There are certain things that everyone who has diabetes,
whether type 1 or type 2, needs to do to be healthy. They need to
have a meal (eating) plan. They need to pay attention to how
much physical activity they engage in, because physical activity
can help the body use insulin better so it can convert glucose into
energy for cells. Everyone with type 1 diabetes, and some people
with type 2 diabetes, also need to take insulin injections. Some
people with type 2 diabetes take pills called "oral agents" which
help their bodies produce more insulin and/or use the insulin it is
producing better. Some people with type 2 diabetes can manage
their disease without medication by appropriate meal planning
and adequate physical activity.Also, people with diabetes need to
learn how to monitor their blood glucose. Daily testing will help
to determine how well their meal plan, activity plan, and
medication are working to keep blood glucose levels in a normal
range. Fat provides insulation for nerve cells, imparts warmth,
balances hormones, keeps skin and arteries supple, lubricates
joints and is part of every cell. We must eat unsaturated fats
every day or else our body cannot function. People should eat
Complete Proteins

(Meat, Poultry, Fish, Eggs, Cheese, Milk)& Incomplete
Proteins(VVegetables, Grains, Legumes).Since proteins Carries
nutrients and oxygen throughout the body&fights disease by
increasing antibodies and strengthening the immune system. . A
healthy diabetic meal plan includes: 1,500 calories - daily total
carbohydrates 170 grams (45%), 40 grams (3 meals), and 15
grams (3 snacks).

1. DIABETES AND OTHER PROBLEMS

Healthcare team will encourage people with diabetes to
follow meal plan and exercise program to keep blood glucose in
as normal a range as possible as much of the time as possible.
Because poorly managed diabetes can lead to a host of long-term
complications — among these are heart attacks, strokes,
blindness, kidney failure, and blood vessel disease that may
require an amputation, nerve damage, and impotence in men. But
happily, a nationwide study completed over a 10-year period
showed that if people keep their blood glucose as close to normal
as possible, they can reduce their risk of developing some of
these complications by 50 percent or more.

I1l. RELATED STUDIES

The effects on glucose homeostasis of eleven plants used as
traditional treatments for diabetes mellitus were evaluated in
normal and streptozotocin diabetic mice. Dried leaves of
agrimony (Agrimonia eupatoria), alfalfa (Medicago saliva),
blackberry (Rubus fructicosus), celandine (Chelidonium majus),
eucalyptus (Eucalyptus globulus), lady's mantle (Alchemilla
vulgaris), and lily of the valley (Convallaria majalis); seeds of
coriander (Coriandrum sativum); dried berries of juniper
(Juniperus communis); bulbs of garlic (Allium sativum) and
roots of liquorice (Glycyrhizza glabra) were studied. Each plant
material was supplied in the diet (6.25% by weight) and some
plants were additionally supplied as decoctions or infusions (1
g/400 ml) in place of drinking water to coincide with the
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traditional method of preparation. Food and fluid intake, body
weight gain, plasma glucose and insulin concentrations in normal
mice were not altered by 12 days of treatment with any of the
plants. After administration of streptozotocin (200 mg/kg) on day
12 the development of hyperphagia, polydipsia, body weight
loss, hyperglycaemia and hypoinsulinaemia were not affected by
blackberry, celandine, lady's mantle or lily of the valley. Garlic
and liquorice reduced the hyperphagia and polydipsia but did not
significantly alter the hyperglycaemia or hypoinsulinaemia.
Treatment with agrimony, alfalfa, coriander, eucalyptus and
juniper reduced the level of hyperglycaemia during the
development of streptozotocin diabetes. This was associated with
reduced polydipsia (except coriander) and a reduced rate of body
weight loss (except agrimony). Alfalfa initially countered the
hypoinsulinaemic effect of streptozotocin, but the other
treatments did not affect the fall in plasma insulin. The results
suggest that certain traditional plant treatments for diabetes,
namely agrimony, alfalfa, coriander, eucalyptus and juniper, can
retard the development of streptozotocin diabetes in mice.
Twelve plants used for the traditional treatment of diabetes
mellitus in northern Europe were studied using normal
and streptozotocin diabetic mice to evaluate effects on glucose
homeostasis. Theplants were administered in the diet (6.25% by
weight) and/or as decoctions or infusions in place of drinking
water, to coincide with the traditional method of preparation.
Treatment for 28 days with preparations of burdock (Arctium
lappa), cashew (Anacardium occidentale), dandelion (Taraxacum
officinale), elder (Sambucus nigra), fenugreek (Trigonella
foenum-graecum), guayusa (llexguayusa), hop (Humulus
lupulus), nettle (Urtica dioica), cultivated mushroom (Agaricus
bisporus), periwinkle (Catharanthus roseus), sage
(Salvia officinale), and wild carrot (Daucus carrota) did not
affect the parameters of glucose homeostasis examined in
normal mice (basal
plasma glucose andinsulin, glucose tolerance, insulin-
induced hypoglycaemia and  glycated haemoglobin).  After
administration of streptozotocin (200 mg/kg) burdock and nettle
aggravated the diabetic condition, while cashew, dandelion,
elder, fenugreek, hop, periwinkle, sage and wild carrot did not
significantly affect the parameters of glucose
homeostasis studied (basal glucose and insulin, insulin-
inducedhypoglycaemia, glycated haemoglobin and
pancreatic insulin concentration). Guayusa and mushroom
retarded  the development of hyperglycaemia in streptozotocin
diabetes and reduced thehyperphagia, polydipsia, body weight
loss, and glycated haemoglobin. Mushroom also countered the
initial reduction in plasmainsulin and the reduction in
pancreatic insulin concentration, and improved the
hypoglycaemic effect of exogenous insulin. These studies
suggest the presence of potentially useful antidiabetic agents in
guayusa and mushroom.

Can diabetes be prevented?

Maybe some day. Type 2 diabetes is the most common
type of diabetes. Recent Studies show that lifestyle changes can
prevent or delay the onset of type 2 diabetes in those adults who
are at high risk of getting the disease. Modest weight loss (5-10%
of body weight) and modest physical activity (30 minutes a day)
are recommended goals. The rate of diagnosis of type 2 diabetes
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in children and adolescents is increasing. Fortunately, diabetes
can be managed with proper care. However, with careful
attention of blood sugar control, lifestyle modifications and
medications, one can manage diabetes and may avoid many of
the problems associated with the disease. Proper inclusion of
dietary fiber in diet can help for managing the disease easier.
The reason it's so important to take charge of diabetes is that not
only does diabetes contribute to chronic conditions like heart
disease and high blood pressure, the complications from the very
medications prescribed to control diabetes can lead to irreversible
kidney damage.

IV. COMPLICATIONS OF DIABETES

e Heart disease and stroke Approximately 75 percent of
people with diabetes will die of heart disease or stroke,
and they are likely to die at a younger age than people
who do not have diabetes. People with diabetes have the
same cardiovascular risk as if they have already had a
heart attack. People with diabetes are two to four times
more likely to have heart disease (more than 77,000
deaths due to heart disease annually). Heart disease
death rates are also two to four times as high as adults
without diabetes. People with diabetes are two to four
times more likely to suffer a stroke.

e Blindness due to diabetic retinopathy
Each year 12,000 to 24,000 people lose their sight
because of diabetes. Diabetes is the leading cause of
new blindness in people 20 to 74 years of age.

e Kidney disease due to diabetic nephropathy
Ten to 21 percent of all people with diabetes develop
kidney disease. Diabetic nephropathy is the leading
cause of end-stage renal disease (kidney failure),
accounting for 43 percent of new cases. In 1999, 38,160
people with diabetes initiated treatment for end-stage
renal disease, and 114,478 people with diabetes
underwent dialysis or kidney transplantation. Kidney
failure requires the patient to undergo dialysis or a
kidney transplant in order to live.

e Nerve disease and amputations
About 60 to 70 percent of people with diabetes have
mild to severe forms of diabetes-related nerve damage,
which can lead to lower limb amputations. In fact,
diabetes is the most frequent cause of non-traumatic
lower limb amputations. The risk of a leg amputation is
15 to 40 times greater for a person with diabetes. Each
year, 82,000 people lose their foot or leg to diabetes.

e Impotence due to diabetic neuropathy or blood
vessel blockage
Impotence afflicts approximately 13 percent of men
who have type 1 diabetes and eight percent of men who
have type 2 diabetes. It has been reported that men with
diabetes, over the age of 50 have impotence rates as
high as 50 to 60 percent.

Reverse Diabetic Symptoms, Lose Weight, and Feel
Great - It's Easier Than You Think!
Meal Plans are best to lead a happy life.
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Key principles:

e The right combination of the right foods

e Eat foods high in the right kind of protein

e Let Whole gram Sundal be your snack

¢ Eliminate many “diabetic non friendly foods”

e Eat vegetable salad one cup a day

e Include fiber rich foods more

¢ Include Rice flakes, Millets &Leafy vegetables
often

e Eat foods rich in anti oxidants

e Advisable to take small frequent nutritious
meal

¢ Dine with family members

e  Drink more water

e  Take deep breath

e Do regular routine work

e Do regular exercise

e Laugh very often

e Lead stress free life

Drink to shrink- Six drinks that can sip on and actually
lose weight.

Flavoured Water

Feeling bloated? Is there water retention near belly? Drink
more water. The more you drink, the better the fluid balance in
your body. Besides, water offers a host of benefits for beauty and
health. Try adding a bit of cucumber juice or lime to your water
to ensure you drink more. This way, you get the goodness of
water as well as the natural additives.

Fruit Juices- Watermelon and Pineapple

Drink some fresh and healthy fruit juices instead of sugar-
filled tea or coffee for the day. Watermelon and pineapple are
particularly effective—the former is a natural hydrator for the
body and rich in nutrients, while the latter contains bromelain,
which breaks down protein and reduces bloating. Ensure that you
have these without sugar or artificial additives.

Detox Juices

Combine any fruit and vegetable and whip up a healthy
drink. Not only will it deter you from mid-meal snacking, but it
will also help to get healthy and glowing skin. It's ideal to mix
citrus  fruits with  tomatoes, carrots and  beetroot.
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Green Tea

Beneficial green tea aids in reducing the risk of cancer and
heart diseases. Green tea also helps clear body system and
contains antioxidants that reduce fat—just what we need in place
of our regular tea!

Dark Chocolate Shake

We know that, chocolate and diet don’t go well together.
But, they do. Have a sugar-free, skimmed milk dark chocolate
shake in place of evening snack or morning breakfast and see the
results.

Mint Iced Tea

Sugar-free mint iced tea is just right for a hot day. Have a
glass to clear indigestion, bloating and get fresh. In the long run,
this drink will help to cut down the cravings for calorie-filled
tea and coffee breaks. Coffee has been associated with a reduced
risk of developing diabetes. Caffeinated and decaffeinated coffee
may have components other than caffeine that reduce blood
glucose concentrations. But take the caffeine out of the coffee,
and the caffeine will increase blood sugar up to 8 percent
according to a recent study. This one study was conducted on 10
people with type 2 diabetes, using caffeine capsules. The dose
was an equivalent of drinking 4 cups of coffee. How caffeine
might raise blood sugar is unclear, perhaps a surge of adrenaline
or cortisol elevates blood sugar, or caffeine alters the function
of insulin. This small study opens up more questions, and
hopefully more conclusive research will follow.

A study reported in Diabetes Care, March 2009, examined
the effect of decaffeinated coffee on blood sugar levels in
15 overweight men  (non-diabetics). The components in
decaffeinated coffee, chlorogenic acid and trigonelline (also
present in caffeinate coffee) reduced the glucose and insulin
response for 15 minutes after ingestion of glucose in a standard
OGTT, and then no longer effects.So, if you are a coffee drinker
and frustrated by less than desired blood sugar control, consider
switching to decaffeinated coffee. This small study was done
with larger amounts of caffeine, so lesser intake of coffee may
have minimal effects. More is yet to be known.
Tea is a more widely used beverage than coffee, and has been
used for medicinal purposes for centuries. Tea contains
polyphenols - chemicals that have anti-cancer, anti-inflammatory
and antioxidant effects. Tea also contains caffeine, and in a few
studies, using oolong tea and green tea, have been shown to
decrease blood glucose levels, improve A1C,
total cholesterol and LDL cholesterol levels. Drinking green tea
may lower the risk of developing type 2 diabetes.Teas have some
side effects and interfere with nutrients and drug action if
consumed in large or excessive quantities. Tea may interfere with
the absorption of iron from food. Tea may also interfere with
certain labs tests, thallium tests, uric acid tests, and
vanillylmandelic acid concentrations. Tea may also worsen
glaucoma due to increase eye pressure. Excessive amounts may
cause insomnia, anxiety and restlessness, and increased bleeding
if used with blood thinners. Again, excessive and continuous
drinking of tea may have these effects, but the intake of a few
cups of tea or glasses of iced tea a day are innocuous.
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V. CONCLUSION
Health is Wealth. We should not live for food. To live a

valuable life we should take balanced food. Prevention is better
than cure. No sweat no gain. Temptation on food & laziness
should be controlled. Plan evening walks, bicycle rides, and
other physical activities, Timely meals , Good physical work,
Stress free life, Good sleep can make us work more , earn more
and help us to lead a meaningful diabetes free life.
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Abstract- Extracellular lipase producing psychrotrophic
Pseudomonas ADT3 (NCBI GenBank Acc.n0.JX914667)
isolated from soil sample of Ny- Alesund, Svalbard, Arctic
region produced maximal lipase activity of 527.8U/mg after 48
hours at pH 8.5 and temperature 22°C in presence of 1.2mM lead
as cofactor. It was partially purified 2.9 folds by ammonium
sulphate precipitation (80%). Enzymatic performance was
improved by immoabilization of enzyme on various carriers viz.
Alginate and polyacrylamide gel. The immobilization yield of
enzyme immobilized in polyacrylamide gel was low (40.0%) in
comparison to that immobilized with alginate (70.0%). Different
concentrations of alginate and calcium chloride were studied to
acquire stable beads. Optimum concentration of alginate and
calcium chloride was 2% and 0.12M respectively. The
immobilized enzyme was found to be stable in alkaline pH. The
maximal activity for immobilized enzyme was found at pH 8.5.
Broader pH tolerance could be achieved by immobilization.
Temperature optima of the enzyme showed no changes before
and after immobilization i.e. 22°C. But the thermal stability was
enhanced after immobilization. Immobilized enzyme remained
active up to 50 °C while the activity of the free enzyme started to
decrease from 40 °C. Even at 70°C immobilized enzyme retained
25% of residual activity but free enzyme totally loses enzyme
activity. The storage stability of entrapped lipase up to 50% was
found after 5 days at 4°C, while at 30°C the enzyme lost 60% of
its activity after 2 days. The enzyme can be reused up to 5 cycles
which is a promising technique for large-scale preparation of
immobilized lipase for industrial applications.

arctic,

Index Terms- Extracellular,

immobilization

psychrotrophic,

l. INTRODUCTION

n the natural environment, lipases (EC 3.1.1.3) catalyze the

hydrolysis of esters formed from glycerol and long chain fatty
acids [1, 2]. However, under appropriate experimental
conditions, these enzymes are also very active biocatalysts for
the esterification of fatty acids and transesterification reactions
[3, 4]. Many lipases from microbial sources have been
investigated and found to be promising catalysts for the
hydrolysis and synthesis of fats and oils. Versatility of lipase
leads to multiple industrial applications in food and flavour
making, pharmaceuticals, synthesis of carbohydrate esters,

amines and amides, biodetergents, cosmetics and perfumery. The
use of free lipases is limited by their considerably unstable nature
and the resulting requirement of stringent conditions, such as
particular pH and temperature [5, 6, and 7]. In order to use them
more economically and efficiently in aqueous as well as in non-
aqueous solvents, their activity, selectivity and operational
stability can be modified by immobilization [8]. Immobilization
of enzymes is the key to expand the applications of these natural
catalysts by enabling easy separation and purification of products
from reaction mixtures and efficient recovery of enzyme
proteins. The enzyme immobilization is to entrap the enzymes in
a semi-permeable supports, which prevents the enzyme from
leaving while allowing substrates and products to pass through
[9].With immobilized enzymes, improved stability, reuse,
continuous-operation, possibility of better control of reaction,
product yields and hence more enzymatic activity over a broad
range of pH and temperature can be expected[10].

Entrapment of enzyme in calcium alginate is one of the
important methods of immobilization. Alginates are
commercially available as water-soluble sodium alginates and
they have been used for more than 65 years in the food and
pharmaceutical industries as thickening, emulsifying and film
forming agent. Entrapment within insoluble calcium alginate gel
is recognized as a rapid, nontoxic, inexpensive and versatile
method for immobilization of enzymes as well as cells [11].

The present research was based on the entrapment of
extracellular cold active lipase in calcium alginate beads obtained
from a newly isolated strain of psychrotropic Pseudomonas sp
ADT3 from soil samples collected from Ny- Alesund (78°55’N,
11°54’E) Svalbard, Arctic region during the Indian Arctic
Expedition 2009, organized by National Centre for Antarctic and
Ocean Research, Goa. and also the characteristic of immobilized
enzyme. The effect of independent variables such as alginate
concentration, CaCl, concentration, and effect of pH and
temperature on immobilization yield and activity of immobilized
enzyme were investigated. Repeated use of the immobilized
lipases was also studied with storage stability. The present
communication would enhance the enzyme stability via
immobilization and hence leads to multiple industrial
applications in food and flavour making, pharmaceuticals,
biodetergents, cosmetics and perfumery.
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Il. MATERIALS AND METHODS

2.1 Chemicals

All chemicals used were of analytical grade, obtained from
Himedia (India) and Sigma-Aldrich Company.
2.2 Bacterial isolate

Pseudomonas ADT3 was isolated in our laboratory from soil
samples collected from Ny- Alesund (78°55’N, 11°54’E)
Svalbard, Arctic region during the Indian Arctic Expedition
2009, organized by National Centre for Antarctic and Ocean
Research, Goa under the Ministry of Earth Science, Govt of
India. The molecular identification and lipase activity studies of
this isolate were done by 16S rDNA sequencing and titration
assay. The ADTS3 isolate could grow on olive oil as the sole
carbon source [12].
2.3 Growth conditions

The ADT3 isolate could grow on minimal medium
containing: 0.3%(w/v) KH,PO,, 0.6%(w/v) Na,HPO,, 0.05%
(w/v) NaCl, 0.1% (w/v) NH,CI, 2 mM MgSO,, 0.1mM CaCl,
with 1.0% olive oil as the sole carbon source and 2% (w/v) agar
[13] at pH 8.0 by spread plate method and the culture was
incubated with shaking at 22°C for 48 hrs. Pure cultures of the
isolate were maintained on M9 minimal medium agar slants
containing olive oil and were routinely maintained by sub
culturing.
2.4 Production of lipase

ADT3 cells were grown in Erlenmeyer flasks (250 mL) with
50 mL of M9 minimal medium containing 1% olive oil as
substrate and flasks were incubated in shaker incubator with 120
rpm agitation at 22°C for 48 h. Cells were harvested by
centrifugation at 10,000 rpm for 10 minutes at 4°C. The
supernatant obtained was filtered using 0.45 um cellulose acetate
filter membrane (Sigma-Aldrich). The cell free filtrate was used
as the extracellular crude enzyme which was stored at —20°C for
further studies.
2.5 Partial purification of extracellular lipase by Ammonium
Sulphate Fractionation

The online program ammonium sulphate calculator from
EnCor Biotechnology, Inc, Gainesville, Florida [14] was used for
calculating the amount of solid ammonium sulphate to be added
for getting desired fractions. Precipitation was done at 0-10%,
10-20% and 20-30% saturation for 2-3 hours and at 40-50%, 50-
60%, 60-80%, and 80-90% saturation of ammonium sulphate for
overnight incubation, with magnetic stirrer at 4°C. After each
precipitation step, the fraction was centrifuged at 12,000 rpm for
15 minutes at 4°C. All the precipitates obtained were
resuspended in a minimal amount of buffer (10 mM Tris-HCI,
pH 8.0) and dialyzed against large volume of the same buffer by
successive change in buffer after 2 hours at 4°C. The process was
continued till the last trace of ammonium sulphate was removed.
The obtained precipitates (partial purified enzyme) were
dissolved in Tris-HCI buffer (50 mM, pH 7.5) and used for
entrapment.
2.6 Lipase assay

Extracellular lipase activity in bacterial culture supernatants
after centrifugation (12,000 g for 20 min) was determined by
titrimetric assay using olive oil as substrate. Lipase activity was
examined by titrating free fatty acids liberated from triglycerides
with alkali [15, 16]. The reaction mixture contained 1ml of 0.1
M Tris- HCI buffer pH 8.0, 50mM KCL, 200pl Tween 20, 1 ml
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olive oil, Iml of culture supernatant at 22°C for 3 hrs. The
reaction mixture was mixed well on a reciprocal shaker at 60
rpm. After incubation, the mixture was shaken vigorously with 3
mL of ethanol to stop the enzyme reaction and break down the
emulsion. The amount of fatty acids liberated during the reaction
was estimated by titrating with 10 mM NaOH using
phenophathalein indicator. Blank contained the same
components except enzyme solution.

One unit of lipase activity was defined as the amount of
enzyme required to liberate 1uMole equivalent of free fatty acid
per minute. Specific activity was defined as units of lipase
activity per milligram protein. The results obtained were means
of triplicates for each experiment.

Specific activity = ml titrant x molarity of titrant x 1000

Amount of protein (mg)

2.7 Immobilization of partially purified lipase
2.7.1 Calcium alginate beads

The partially purified enzyme solution was mixed with
sodium alginate solution (2%) in 1:1 ratio. The lipase-alginate
mixture was added dropwise into calcium chloride (0.12 M)
solution with continuous stirring with magnetic stirrer at 4°C. As
soon as the drop of lipase-alginate solution mixed with CaCl,
solution, Na ions of Na-alginate were replaced by the Ca*? ions
of CaCl, solution, which finally formed Ca-alginate beads. The
lipase immobilized in beads of calcium alginate was stirred in the
calcium chloride solution for another hour at 20C [17]. The
beads thus formed were washed 3-4 times with deionized water
to remove any traces of chloride and finally suspended in 50 ml
solution of 0.05 mM Tris of pH 7.5. These beads were dried and
weighed for further studies.
2.7.2 Polyacrylamide gel entrapment method

Potassium phosphate buffer (pH 7.0, 0.2 M) was used to
dissolve acrylamide 2.85 g, bisacrylamide 0.15 g, ammonium
persulphate 10 mg and 0.1 mL TEMED. Equal ratio of chilled
partially purified lipase solution and chilled potassium phosphate
buffer were mixed well and poured into sterile flat bottom 4 inch
diameter Petri plates. After polymerization the acrylamide gel
was cut into equal size cubes. The acrylamide cubes were placed
in sodium phosphate buffer (pH 7.0, 0.2 M) for 1 h in the
refrigerator. These cubes were washed thoroughly two to three
times with sterile water [18].
2.8. Protein Assay

The amount of protein content before and after
immobilization was determined by the method of Bradford using
BSA as the standard [19].

I1l. RESULT AND DISCUSSION

3.1 Characterization and Identification of psychrotrophic
lipase producing bacteria

The strain was identified as Pseudomonas sp.ADT3 based
on biochemical tests satisfying the Bergey’s manual of
Determinative Bacteriology and 16S rDNA Gene Amplification
and Sequencing. The NCBI GenBank Accession number of the
isolate was JX914667. SEM micrograph reveals that the cells
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were rod shaped of length 4.5 um and diameter 0.9 um. The
results of experiments on Antibiotic sensitivity assay showed that
ADT3 strain is resistant to Oxycillin and ampicillin [12].The
organism is capable of growth on lipid as the sole carbon source
which was confirmed by Rhodamine B plate assay where orange
fluorescence under UV illumination indicates the presence of
lipolytic activity.

3.2 Partial purification of Pseudomonas sp. ADT3 lipase
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The purification procedure of the cold-active lipase
produced by Pseudomonas ADT3 was summarized in Table
1.The lipase was partially purified about 2.9 fold over the crude
extract with 64.4%recovery using 60-80% ammonium sulphate
for precipitation. The specific enzyme activity of the partially
purified lipase increased to 1433.8 U/mg proteins Tablel.

Table 1 Purification process of lipase from the psychrotrophic bacterium

3.3 Production of extracellular lipase from Pseudomonas sp.
ADT3

Pseudomonas produced an extracellular lipase during
growth on a medium containing olive oil as the sole carbon
source. The results recorded in Figure 1 indicated that the
production of lipase increased steadily with the cultivation time
and the best enzyme production, about 88.0 U/mg was reached
after 48 days of cultivation. Maximum lipase production was
observed during the stationary phase of growth and then the
activity declined. In our study, the secretion of lipase was

Purification steps Total enzyme (U/L) Total protein (mg) Specific activity (U/mg) Purification Enzyme Yield
Fold (%)

Crude extract 4,45,000 900 4944 1.0 100

Ammonium 2,86,760 200 14338 2.9 64.4

sulphate

precipitation (60-

80%) saturation

induced by 1% olive oil, as no other organic nutrient or carbon
substrate other than olive oil was supplemented in the growth
medium for the production of lipase. However, the enzyme
production decreased on increasing the incubation period
showing lipase activity of 64.11 U/mg after 3 days of incubation.
This may be attributed to the fact that lipase production has been
frequently inhibited by the end products namely, glycerol and
fatty acids [20, 21] Figure 1
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Fig 1: Effect of different incubation period on lipase activity and growth by Pseudomonas ADT3 Lipase production was observed

during the stationary phase of growth. Maximum enzyme production (88.0 U/mg) was observed after 48 hours of cultivation and then the

activity declined. The bar denotes standard deviation (SD). When the error bar cannot be seen, the deviation is <5%.

3.4 Immobilization of Pseudomonas ADT3 lipase using different carriers
The experimental results of immabilized Pseudomonas ADT3 lipase using different entrapment techniques are shown in Table 2
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Table 2: Immobilization of Pseudomonas ADT3 lipase using

Carriers Enzyme added Bound Enzyme Tmmobilization yield (%)
(U/mg) P (U/mg) R
Ca-alginate 350 245 70.0
Polyacrylamide 350 140 400
Immobilization yield (%) = R
............. X 100

The immobilization yield of lipase entrapped in calcium
alginate (70.0%) was higher than that of enzyme entrapped in
polyacrylamide (40.0%). The low yield with polyacrylamide
blocks may be due to the diffusional resistance of nutrients and

oxygen into the matrices. These results are in accordance with
studies on A. niger [22, 18] and Candida rugosa [23].

Therefore, alginate was considered to be the best matrix for the
production of lipase and the partially purified enzyme entrapped
by sodium alginate was used for further investigation Figure 2.

Fig 2 a. Calcium alginate beads containing immobilised lipase of Pseudomonas ADT3. b. Polyacrylamide cubes containing

immobilised lipase of Pseudomonas ADT3

3.5 Effect of Sodium Alginate Concentration:

Due to the cross-linking between alginate and Ca?* leads to
gelation, alginate concentration is a major parameter for enzyme
gel entrapment. Therefore effect of alginate concentration on
immobilization yield was investigated. For the determination of
suitable concentration of sodium alginate different percentage of
sodium alginate (1%-5%) were used to acquire beads with
greater stability maintaining the CaCl, concentration (0.12 M).
The percent entrapped activity was found maximal at 2% (w/v)
sodium alainate concentration. The percentage immobilization

10
= 60 —— Immobilization
B_Q yield(%)
i 50
B
g 40
£
= 30
Z
B 20
=
E 10

U +

1] 1 2 3 4 5 [
Sodium alginate concentration (%)

yield was 55.7%. Maximum leakage of enzyme from beads
occurred at 1% (w/v) sodium alginate concentration owing to the
larger pore sizes of the less tightly crossed linked fragile Ca-
alginate beads. Immobilization yield decreased on increasing
alginate concentration. At 4% and 5% (w/v) sodium alginate
concentration the entrapped activity of the enzyme was found
very low which might be due to the high viscosity of enzyme
entrapped beads, which decreased the pores size and thus
hindered the substrate transfer from the bulk phase into the
alginate beads [24] Figure 3

Fig 3:

immobilization of lipase from Pseudomonas ADT3

Effect of sodium alginate concentration on percent
The Percentage
immobilization yield peak shows maxima at 2% sodium alginate
concentration. Immobilization yield decreases on increasing alginate
concentration. The bar denotes standard deviation (SD). When the error

bar cannot be seen, the deviation is <5%.
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3.6 Effect of calcium chloride

Concentration of calcium chloride (0.05-0.3 M) was also
varied keeping alginate concentration constant (2%) in order to
acquire stable beads capable of securing maximum enzyme and it
was found that CaCl, (0.12 M) retained highest activity of
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entrapped enzyme and as calcium chloride concentration
increased beyond 0.12 M the activity decreased. It was also
reported a decrease in the relative enzyme activity of alkaline
protease when they increased the concentration

&0

£l /

Immobilization yield (%)

0.05 0.1 0.15

Concentration of calcium chloride (M)

Immaobilization

T g vieldl)

0.25 03

Fig 4: Effect of calcium chloride concentration on percent immobilization of lipase from Pseudomonas ADT3 The Percentage

immobilization yield peak shows maxima at 1.2mM calcium chloride concentration. Immobilization yield decreases on increasing calcium

chloride salt concentration. The bar denotes standard deviation (SD). When the error bar cannot be seen, the deviation is <5%.

of CaCl; used to form capsule [25]. They observed that the
pH of the CaCl, solution changes with its concentration which
might be a factor to affects the activity of entrapped enzyme
Figure 4

3.7 Effect of pH on activity of the free and immobilized
Pseudomonas ADT3 lipase

Effect of pH on the specific enzyme activity of both free
and immobilized lipase of Pseudomonas ADT3 was studied by
varying the pH of the reaction medium from 2.0-9.0 with1.2 mM

Pb as cofactor at 22°C and the pH profile is shown in Figure 5.
The lipase was found to be nearly alkaline which showed higher
specific enzyme activities for both free and immobilized enzyme
at pH 8.5. In free lipase first, there is a sharp increase in enzyme
activity at pH 3.5 which drops around neutral pH followed by a
peak at pH 8.5 that gradually falls into a plateau. The two peaks
for free enzyme were due to presence of two isoforms of the
enzyme. The maximum activity of enzyme was found around pH
8.5 (alkaline) for free and immobilized lipase.

350
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250
200
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50 I
1]
2 5 4 5

3 3.

=1

Specific activity (U/mg)

W Free enzyme PH

= Immobilized enzyme

6 7 8 85 9

Fig 5 Effect of pH on the specitic enzyme activity of free and immobilized lipase with 1.2 mM Pb at 22°C. Optimum activity could be

detected for both free and immobilized lipase at pH 8.5. Error bars with 5% SEM are displayed.

It was reported that the surface of the beads in which the
enzyme is localized has a cationic or anionic nature. This
charged surface of beads and entrapped enzyme produces a
charged microenvironment, which ultimately affects the nature of
the active enzyme protein and alters the pH of the entrapped
enzyme [26]. So, in the present case the surface of beads at acidic

pH might produce some effect on the active lipase, thus the
activity of enzyme is lowered than free enzyme. The surface of
beads at neutral pH had produced no effect on the active lipase,
thus the activity of free and immobilized enzyme remained
almost the same. Residual activity was measured and found that
immobilized enzyme was stable over a broad range of pH. This
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indicated that immobilization appreciably improved the stability
of lipase in alkaline region. Similar results were obtained on
using immobilized Candida rugosa lipase on chitosan [27]

3.8 Effect of temperature on activity and stability of the free
and immobilized Pseudomonas ADT3 lipase

The temperature dependence of the hydrolytic activity of
free and immobilized lipase is shown in Figure 6. The optimum

== Free enzyme

=4=Immobilized enzyme

T

Specific activity (L'/mg)

0 20 40 60 0
Temperature®C

Heat stability of the lipase entrapped in alginate matrices is
much better than that of the corresponding free enzyme Figure 7.
Immobilized enzyme remained active up to 50 °C while the
activity of the free enzyme started to decrease from 40 °C. At 60

100
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reaction temperature (22°C) of the lipase was not altered by
immobilization at pH 8.5. The immobilized lipase showed higher
specific enzyme activities above 22 °C as compared to the free
lipase. However enzyme activity starts decreasing at 40 °C for
immobilized lipase and at 30 °C for the free enzyme. These
results indicate that lipase is more stable when immobilized in a
matrix with higher hydrophobicity [28].

500 Fig 6 Effect of reaction temperature on lipase activity of immobilized and free
lipase from Pseudomonas ADT3 The lipase activity peaks shows maxima at 22°C for

both free and immobilized lipase. With increase in temperature the activity decreases.

°C the residual activity of the immobilized lipase was 46%
compared to 10% for free enzyme. Even at 70°C immobilized
enzyme retained 25% of residual activity but free enzyme totally
loses enzyme activity.

Fig 7 Thermal stability of free and immobilized lipase Residual activity of the lipase was measured at different temperature at pH 8.5. The activity of the

free enzyme started to decrease from 40 °C but immobilized enzyme remained active up to 50 °. At 60 °C the residual activity of the free enzyme was only

10% compared to 46% for immobilized enzyme. Free enzyme totally loses enzyme activity at 70°C but immobilized enzyme retained 25% of residual activity.

The bar denotes standard deviation (SD). When the error bar cannot be seen, the deviation is <5%.

3.9 Reusability of Immobilized lipases

One of the important characteristics of an immobilized
enzyme is its stability and reusability over an extended period of
time. The residual activity of the immabilized enzyme for the

repeated use is shown in Figure 8. The enzyme showed 83%
activity during the second reuse, 75% activity on its third use and
62% activity of entrapped enzyme were
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Fig 8 Effect of repeated use of immobilized Pseudomonas ADT3 lipase on residual activity at pH 8.5 and 22°C The immobilized enzyme can be

reused up to 5cycles with residual activity of 32%. The enzyme showed 83% activity during the second reuse, 75% activity on its third use and 62%

activity of entrapped enzyme were observed during the fourth cycle. The bar denotes standard deviation (SD). When the error bar cannot be seen, the

deviation is <5%.

observed during the fourth cycle. This decrease in activity
was due to the leakage of enzyme from the beads, occurred due
to the washing of beads at the end of each cycle [17, 27].

3.10 Storage stability of enzyme

Immobilized enzyme was stored at two temperatures, viz.
4°C and 30°C. The activity was noted up to 10 days Figure 9. It
was found that beads which were stored at 4°C showed 30% loss
of activity after 48 hours, 50% activity loss after 5 days and 95%
loss of activity after 10 days. On the contrary beads which are
stored at 30°C showed 60% loss of activity after 48 hours, 95%

120
—a—Temperature(47C)

[
o
(=

#— Temperature({30°C)

Residual activity (%)

Time (Days)

loss of activity after 4 days and complete loss of activity after 5
days. These results clearly revealed the fact that the enzyme
remained considerably stable at refrigeration temperature of 4°C.
It was reported 36% loss in the activity of immobilized
dextransucrase at 30°C after 3 hours and 86% loss in activity at
40°C within two hours [29], also reported 96% loss of activity of
dextransucrase at 40°C within two hours [30]. It was also
reported the stability of alkaline proteases up to nine days after
entrapment of cells of Bacillus subtilis PE-11 [31].

Fig 9 Effect of temperature on storage stability of immobilized lipase from Pseudomonas ADT3 At 4°C 70% of residual activity was found after 2 days and

50 % activity after 5 days. On contrary beads stored at 30°C showed 40% of residual activity after 2 days and 5% activity after 4 days and complete loss of activity

after 5 days. The bar denotes standard deviation (SD). When the error bar cannot be seen, the deviation is <5%.

IV. CONCLUSION

The main objective of the present study was to increase the
efficiency of the newly isolated strain of Pseudomonas sp ADT3
from Arctic region via immobilization to produce lipase. The
enzyme was partially purified approx.2.9-fold with an overall
yield of 64.4 % and specific activity of 1433.8 U/mg with 80%
ammonium sulphate precipitation. The immabilization yield of
lipase entrapped in calcium alginate was found 70.0%. In order
to acquire stable beads capable of securing maximum enzyme
2% sodium alginate and 0.12 M CaCl, was found optimum

retaining highest activity of entrapped enzyme. The immobilized
enzyme was found to be stable in alkaline pH. The maximal
activity for immobilized enzyme was found at pH 8.5.The
temperature optima for both free and immobilized remained
same i.e. 22°C. But the immobilized enzyme remained active up
to 50 °C while the activity of the free enzyme started to decrease
from 40 °C. Even at 70°C immobilized enzyme retained 25% of
residual activity but free enzyme totally loses enzyme activity.
The enzyme can be reused up to 5 cycles which is a promising
technique for large-scale preparation of immobilized lipase for
industrial applications. Enhancement of stability of lipase from a
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psychrotrophic Pseudomonas via immobilization leads to
multiple industrial applications in food and flavour making,
pharmaceuticals, biodetergents, cosmetics and perfumery.
Further work needs to elucidate the immobilization of enzymes
in combination with protein engineering techniques to improve
enzymes of industrial significance.
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Abstract- Aim: To assess the feasibility and efficacy of Topical
Negative Pressure (TNP) dressing using a locally constructed
TNP device and comparing it with regular gauze dressings for
large wounds.

Materials and Methods: 28 patients were recruited from
the in patient ward, Dept of Surgery, KIMS, Hubli, Karnataka,
India during the period of June 2014 to November 2014. Of the
28 patients 14 patients received TNP dressings, 14 patients were
treated with regular saline dressings.

Results: The use of vacuum therapy in large wounds
resulted in improved wound healing as evidenced by improved
WABS, faster healing, shorter hospital stay and improved graft
uptake compared to conventional dressing.

Conclusion: Topical Negative Pressure (TNP) dressing is a
safe and economical method for treatment of large wounds.

Index Terms- Topical negative pressure dressing(TNP), Wound
Healing, Vacuum assisted closure(VAC), Wound Bed
Score(WBS)

l. INTRODUCTION

Acute and chronic wounds and are a major cause of morbidity
and impaired quality of life. They affect at least 1% of the
population and represent a significant risk factor for
hospitalization, amputation, sepsis, and even death. The
treatment of large wounds remains a significant challenge to
practitioners, a cause of pain and discomfort to the patients, and
costly (1,2,3).

Negative pressure wound dressing is a new technology that
has been shown to accelerate granulation tissue growth and
promote faster healing, thereby decreasing the period between
debridement and definite surgical closure in large wounds.
Vacuum-assisted wound closure (VAC) is a wound management
technique that exposes wound bed to negative pressure and
provides a moist wound-healing environment. This technique has
been developed and popularized world-wide by Prof. Louis

Argenta(4) and Prof. Micheal Morykwas(5) from the USA and
by Dr Win Flieschmann from Germany(6)

Wound and their management are fundamental to the
practice of surgery. Dressings are applications for wounds to
provide the ideal environment for wound healing. Many studies
have been conducted comparing various dressing modalities for
different types of wounds(7,8,9,10,11,12). In developing
countries like India where the cost of dressing is a major concern,
the locally constructed negative pressure dressings was an
option.

Il. AIMOFTHESTUDY

To assess the feasibility and efficacy of Topical Negative
Pressure (TNP) dressing using a locally constructed TNP device
and comparing it with regular gauze dressings for large wounds.

I1l. MATERIALS AND METHODS

28 patients were recruited from the inpatient ward, Dept of
Surgery, KIMS, Hubli, Karnataka, India. Of the 28 patients 14
patients received TNP dressings(Group 1), 14 patients were
treated with regular saline dressings(Group 2). Wound etiologies
included cellulitis/fasciitis , diabetic foot ulcers and others. In all
cases underlying wound etiologies and co-morbidities were
addressed and treated. All patients underwent debridement before
involving into each group.

Inclusion criteria: Post-debridement wounds, Diabetic foot
ulcers, Chronic ulcers, Pressure sores

Exclusion criteria: Fistulas to organs or body cavities,
Gangrenous tissue with eschar, Osteomyelitis, Malignancy in the
wound

Treatment of control group-Patients were treated with
regular saline guaze dressings daily.
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Figure 1:Conventional saline dressings

Treatment of experiment group

Materials needed-locally available foam, ryles tube,
adhesive plaster/Opsite, tubings, wall suction and
guage.

Procedure-Foam was autoclaved and was cut according
to the shape of the wound. Ryles tube placed in between
2 layers of foam. Adhesive plaster applied around the

foam air-tight. Now the ryles tube is connected to the
wall suction using tubings. Negative pressure is set to
125mmHg. Negative pressure is applied for 48hrs
continuously, patient was taught to detach the tubing
when ambulating. Dressing is opened after 48hrs.
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Figure 2:Topical negative pressure dressing application

Figure 3: Topical negative pressure dressing after application
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Assessment- wound bed score, time taken for 90%
granulation tissue, percentage of graft take, duration of
hospital stay

Wound Bed Score(13)- The scores are divided into 4
quartiles:4-9, 10 to 11, 12 and 13 to 16 ,with an
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wound bed score will be useful in assessment as a
predictor of initial healing and possibly for
monitoring adequate response to treatment , with
the expectation of achieving quartile increases in the
wound bed time

increase in wound bed score from one unit to next
unit there is a 22.8% increase in odds of healing. This

Wound Bed Score (WBS)
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Figure 4: WBS 8-Before TNP dressing
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Figure 5: WBS 15- After TNP dressing

IV. OBSERVATION AND RESULTS

Table 1: Demographic Data

68

TNP Dressing

Conventional Dressing

NO. OF PATIENTS 14 14
AGE IN RANGE 29-75 23:75
GENDER RATIO (M:F) 13:1 12:2

Table 2: Etiology

TNP Dressing

Conventional Dressing

DIABETIC FOOT ULCER 2 1
POST-CELLULITIS 11 12
TRAUMA 1 0
OTHERS 0 1
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Table 3: Time taken for 90% granulation tissue
AVG TIME TAKEN FOR GRANULATION DAYS
TISSUE
TNP Dressing 13.71
Conventional Dressing 24.35
Table 4: Hospital Stay
DAYS
TNP Dressing 28.21
Conventional Dressing 37.28
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Figure 8: Percentage of graft take

V. DISCUSSION

In this study we demonstrated that the use of vacuum
therapy in large wounds results in improved wound healing
compared to conventional moist gauze therapy. This is reflected
by on average healthier wound conditions i.e. improved WBS,
faster healing, increased graft uptake. In our study we
demonstrated  improved wound healing in acute wounds
following initial debridement. One of the important advantages
of vacuum therapy is the fact that healthier wound conditions
were achieved without intermediate debridements. In most of
the conventionally treated patients, debridement was necessary to
remove slough.

Mechanism of action that has attributed to TNP therapy are
increase in blood flow, promotion of angiogenesis, reduction of
wound surface area in certain types of wounds, modulation of the
inhibitory contents in wound fluid, induction of cell
proliferation(14).

Another major advantage of vacuum therapy is the
reduction of the number of dressing changes to once every 48 h
instead of daily dressings as in conventional therapy. The
reduction of dressing changes leads to an improved patient
compliance as the patient suffers less often pain and
inconvenience. In our study we have used a locally constructed
VAC device which is very economical to the patient owing more
cost-effective than conventional dressing.

VI. CONCLUSION

We have found that even with locally constructed TNP device
healthier wound conditions were observed compared with
conventional therapy, with a faster wound healing. Together,
with the fact that locally constructed topical negative pressure
device uses inexpensive materials and are easily available and
can be used in inpatients in most hospitals.
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Figure 10: Wound over back: Before and after TNP dressing
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: be s’
Figure 12: Large wounds over leg and foot: Before and after TNP dressing
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Abstract- HIV affects all the systems of the body which may be
due to HIV infection itself or due to opportunistic infections or
malignancies. The clinical and pathologic findings in various
organ systems including the pulmonary, integumentary,
gastrointestinal, hematologic and neurologic systems have been
well described. Reports of cardiac abnormalities in HIV and
AIDS patients, however, have been less well documented. : The
cardiovascular diseases in HIV/AIDS are increasing in the
developing world. The Present study is to evaluate Cardiac
abnormalities in HIV infected adult patients with noninvasive
investigations like electrocardiography , echocardiography and
correlating with cd4 count .

The cardiac disorders that were identified in our study were
diastolic dysfunction  (33%), pericardial effusion (12%),
systolic  dysfunction (9%), pulmonary hypertension (8%),
dilated cardiomyopathy (5.5%), mitral regurgitation (3.5%), clot
(1%) and vegetation (0.5%).

Index Terms- HIV, echocardiography NACO, (National AIDS
control organization), cardiomyopathy. pericardial effusion.

l. INTRODUCTION

ccording to Global Summary of the AIDS Epidemic / 2013

Number of People living with HIV in 2013, Total 35.0
million; Adults are 31.8 million ; women are 16.0 million ;
Children (< 15 years) are 3.2 million. People newly infected with
HIV in 2013, Total 2.1 Million in whom Adults are 1.9 million ;
Children (< 15 years) are 2,40,000. No of deaths due to AIDS in
2013 are Total 1.5 million ; Adults are 1.3 million and Children
(< 15 years) 1,90,000".

Infection with human immunodeficiency virus (HIV) is a
leading cause of acquired heart disease worldwide and
specifically of accelerated atherosclerosis, symptomatic heart
failure, and pulmonary arterial hypertension (PAH)**** Cardiac
complications of HIV infection tend to occur late in the disease
in those with acquired immunodeficiency syndrome (AIDS) or
prolonged viral infection and are therefore becoming more
prevalent as longevity improves?.

Clinical criteria Cardiac disease was identified clinically as
per the standard clinical examination.

Radiological criteria

Standard radiological criteria were used to diagnose the
lung  disorders and cardiomegaly.  The diagnosis of
cardiomegaly was considered when the cardiac-to-thoracic width
ratio was above 50 percent®

ECG criteria
Standard electrocardiographic criteria were used to detect
abnormalities in ECG’

Echo Cardiographic criteria

2D echocardiography is an ideal imaging modality for
assessing left ventricular (LV) size and function. A qualitative
assessment of the ventricular cavity and systolic function can be
made directly from the 2D image by experienced observers. 2D
echocardiography is useful in the diagnosis of LV hypertrophy
and is the imaging modality of choice for the diagnosis of
hypertrophic cardiomyopathy. Other chamber sizes are assessed
by visual analysis, including the left atrium and right-sided
chambers. 2D echocardiography is the imaging modality of
choice for the detection of pericardial effusion, which is easily
visualgized as a black echolucent ovoid structure surrounding the
heart.

Echocardiographic Definition dilated Cardiomyopathy
Diagnostic criteria (or major criteria; both must be present)
1. LV ejection fraction <45% and/or fractional
shortening <25%, diagnosed by echocardiogram,
isotopes or ventriculography
2. Left ventricular end-diastolic diameter>117% of the
predicted value corrected for age and body surface
area, which corresponds to 2 standard deviations
from the expected normal limit + 5% (applying
Henry's formula)’
Echocardiographic Definition of systolic dysfunction
The most common denominator of LV function continues to
be the ejection fraction (EF) which is the stroke volume divided
by end diastolic volume. The most common method for
determining EF is Modified Simpsons method. The value above
50% is considered normal but according to recommendations of
American Society of Echocardiography (ASE), a value above
55% is normal, 45% to 54% is mildly abnormal, 30% to 44%
moderately abnormal and below 30% severely abnormal.

Echocardiographic definition of diastolic dysfunction
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Advanced diastolic dysfunction can lead to isolated diastolic
heart failure, now referred to as heart failure with normal ejection
fraction (HFNEF).

Diagnosis of HFNEF is based on following criteria:

1) Presence of clinical syndrome of heart failure, 2) Presence
of normal ejection fraction (>50%), 3) Presence of diastolic
dysfunction, 4) E/E’ (ratio of mitral Doppler E wave velocity to
tissue Doppler 5) early diastolic velocity, i.e. E” greater than 15:1
indicative of increased LV filling pressure, and 6) Usually non-
dilated heart. Echocardiography can confidently assess diastolic
functions by evaluating mitral inflow Doppler, tissue Doppler,
pulmonary vein, LA volume index etc'

Echo cardiographic diagnosis of pulmonary hyper tension

Common echo cardiographic features of PAH include right
atrial  enlargement, right ventricular enlargement and
dysfunction, small under filled left-sided heart chambers,
interventricular septal flattening, tricuspid regurgitation with
elevated velocity, and reduced tricuspid annular plane systolic
excursion (TAPSE)"

All patients were evaluated for their CD4 counts and for the
presence of opportunistic infections.

Il. MATERIALS AND METHODS

The study was done prospectively from November 2011 to
October 2013 at Osmania General Hospital, Hyderabad a tertiary
care referral centre. Two hundred patients who were seropositive
for HIV infection were selected for this study. Sero positivity
was determined by the established NACO guidelines. The ethics
clearance was obtained from the appropriate authority appointed
by the institution (ethics committee).
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Inclusion Criteria
1. All patients, above 18 years who are HIV seropositive
by NACO criteria and willing for cardiac evaluation.
Both symptomatic and asymptomatic patients were
included in the study.
2. Patients below 18 years, with congenital or pre-existing
heart disease diagnosed before the diagnosis of HIV

infection, HIV positive patients with diabetes or
hypertension. Patients on ART were excluded from the
study.

Methods

A detailed history, general physical examination and
systemic examination was done for each patient with special
emphasis on cardiovascular system. Routine investigations done
on HIV infected patients were obtained for all the patients. All
patients were subjected to non-invasive cardiovascular
investigation like chest x-ray, ECG and ECHO. Angiograms
were not done due to the cost considerations.

The following features were used to diagnose cardiac
conditions.

Clinical criteria, Radiological
Echocardiographic Criteria

criteria , ECG criteria,

I1l. RESULTS AND OBSERVATIONS

Mean CD, count in the study population less than 200 in 129
patients (64.5%), CD4 count between 201-350 in 51 patients
(25.5%) and CD4 count more than 350 in 20 patients (10%).

In the study group 134 patients had AIDS (129 patients with
CD4 count <200 and 5 five patients with CD4 count more than
200 but with AIDS-defining opportunistic illnesses) and 66
patients did not have AIDS.

Components of Cardiac manifestations

Cardiac disorder Clinically Detected by | Detected Total Number | %
detected Investigation by both (n=200)

Systolic dysfunction 6 18 6 18 9.0

Diastolic dysfunction 0 66 0 66 33

Mitral Regurgitation 4 7 4 7 3.5

Pericardial effusion 1 24 1 24 12.0

Dilated cardiomyopathy 6 11 6 11 5.5

Hypertrophic 0 1 0 1 0.5

Cardiomyopathy

Pulmonary hypertension 0 16 0 16 8.0

Clot 0 2 0 2 1.0

Vegetation 0 1 0 1 0.5

ECG AND X- RAY findings
ECG Findings Number Percentage
Normal 160 80
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Sinus Tachycardia 32 16
Low Voltage Complexes 1 0.5
Features of IHD 6 3.0
Features of LVH 1 0.5
X Ray Findings Cardiomegaly 13 6.5
ECG findings Symptomatic cardiac disease was present in patients with

80 percent of our patients had normal ECG. Commonest
abnormalities were Sinus Tachycardia (16 %), Low voltage
complexes (0.5%), IHD changes (3%), LVH (0.5%).

Of the clinical and biochemical parameters low
hemoglobin level is significantly associated with the presence
of the cardiac disorders.

AIDS (CD, count less than 200).

Most common opportunistic infection tuberculosis found in
n=41, cryptococcol meningitis in n=6, candidial infections in n=
4 CMV retinitis in n=2, chronic diarrhea in n=3 pneumocystic
jirovecii pneumonia in n=2 and Herpes Zoster in 2 patients.

Correlation of CD4 counts with Pericardial effusion and Cardiomyopathy

CD4 Counts | Total number of | Pericardial Pulmonary HTN Cardiomyopathy
patients effusion

1-200 129 (64.5%) 21 (16.3%) 9 (56.25%) 10 (7.8%)

201 -350 51 (25.5%) 2 (3.9%) 6 (37.5%) 2 (3.9%)

> 350 20 (10%) 1 (5%) 1 (6.25%) 0 (0%)

Total 200 24 16 12

IV. DISCUSSION

Prevalence of cardiac involvement in HIV disease varies
from 5% to 50% but symptomatic involvement occurs in 5% to
7% of patients only. Most common clinically significant cardiac
abnormality due to direct HIV infection is HIV-associated dilated
cardiomyopathy. There is evidence of myocarditis and HIV has
been isolated from myocardial cells. Diagnosis can be supported
by chest radiograph and electrocardiogram and confirmed by
echocardiography and elevated serum NTproBNP. CD4+ count
in these patients is generally >200/cumm. HIV associated
cardiomyopathy has poor prognosis. Other findings on
echocardiography may be diastolic dysfunction, pericardial
effusion, right ventricular hypertrophy, pulmonary arterial
hypertension and non-bacterial thrombotic endocarditis*?.

In HIV-infected patients, concurrent pulmonary infections,
pulmonary  hypertension, anemia, portal hypertension,
malnutrition, or malignancy can alter or confuse the
characteristic signs that define heart failure in other populations.
Thus patients with LV systolic dysfunction can be asymptomatic

or have New York Heart Association Class Il or IV heart failure
213

Echocardiography is useful for assessing LV systolic
function in these patients and, in addition to diagnosing LV
dysfunction, often reveals either low to normal wall thickness or
LV hypertrophy and dilation, as well as left atrial dilation®.
Dilated cardiomyopathy can be related to the direct action of
HIV on myocardial tissue or to proteolytic enzymes or cytokine
mediators induced by HIV alone or in conjunction with co-
infecting viruses®. Diastolic dysfunction is common in long-term
survivors of HIV infection. Such dysfunction may precede
systolic dysfunction and signal an early manifestation of HIV-
associated cardiac disease.'®

Pulmonary Hypertension is rare in the general population,
occurs in approximately 0.5% of HIV-infected patients. Its

prevalence has not changed with the introduction of HAART.
Before the HAART era, pericardial effusions occurred in up to
11% of patients with AIDS. The prevalence reaches a mean of
approximately 22% in asymptomatic patients after 25 months.
Cardiac abnormalities associated with HIV infection include
premature myocardial infarction (MI) or stroke, pericardial
effusion,  lymphocytic interstitial ~ myocarditis,  dilated
cardiomyopathy (frequently with myocarditis), left ventricular
(LV) diastolic dysfunction, infective endocarditis, and
malignancy  (myocardial Kaposi sarcoma and B-cell
immunoblastic lymphoma) 2

V. CONCLUSIONS

In our study Male to Female ratio 1.7:1. Most patients are
in the younger age group. Only 1% of the patients were above 60
years.Prevalence of cardiac involvement was 48%. Only 5.5%
patients were symptomatic. Mean CD, count is significantly
lower in patients with cardiac disorder than in patients without
cardiac disorder. Lower CD, count was significantly associated
with the presence of pericardial effusion. 20% of patients had
ECG abnormalities Commonest being sinus tachycardia 16%,
IHD 3%, LVH and low voltage complex 0.5%. Of the
noninvasive investigations 24.5% had chest x-ray abnormalities
commonest being pulmonary tuberculosis 9%, cardiomegaly
6.5%, pneumonia 5% and pleural effusion 3% The cardiac
disorders that were identified by 2D Echo in our study were
diastolic dysfunction (33%), pericardial effusion (12%), systolic
dysfunction (9%), pulmonary hypertension (8%), dilated
cardiomyopathy (5.5%), mitral regurgitation (3.5%), clot (1%)
and vegetation (0.5%). Cardiac disorders in HIV patients are
common, only small percentage are symptomatic and non
invasive investigation like Echo cardiography is helpful in early
diagnosis of asymptomatic cardiac disorders.
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Abstract- Physical modification of pure gum arabic was carried
out by plasticization of gum arabic with ethylene glycol. The
chemical method was performed by acid hydrolysis, acetolysis
and acetate formation. Both the pure and modified gums were
mixed with PVC at different compositions and cast into films
using tetrahydrofuran as solvent. Water absorption study
revealed that the acetolysis sample (ACT) absorbs water the most
at 14% water absorbtion , followed by ethylene glycol
formulation (EGL) at 3.9%. However, pure gum (PGM) has the
lowest water absorption at 2.1%. From the mechanical test, it
shows that the acetic anhydride sample (AAN) has the highest
modulus with 180.14N/mm?” at 10, 140.IN/mm?* at 20%, and
147.67N/mm? at 30% gum composition. For pure gum (PGM),
the modulus drops from 139.66 to 97.18N/mm? at 10 to 30%
gum composition then finally increases. The ACT formulation
shows decrease in modulus as the percent of filler increases.
Modulus of ethylene glycol (EGL) drops at 20, 40 and 70% filler
composition. It was found that the tensile strength of the
chemical modification formulations reinforced the PVC matrix at
10%/90%, 20%/80% and 30%/70% gum/PVC compositions for
AAN and at 10%/90% and 20%/80% gum/PVC compositions for
ACT. Though EGL showed increase at 30%/70% composition,
its tensile strength is similar to that of the unmodified gum
(PGM), decreasing with increasing gum concentration.

Index Terms- elastic modulus, percent elongation, gum arabic,
poly (vinyl chloride), tensile strength

I. INTRODUCTION

olysaccharides have been described as high molecular weight
Ppolymers formed by condensation of many monosaccharide
units or their derivatives. They have also been defined as
polymeric substances, the building blocks of which are
monosaccharide. From the foregoing, polysaccharides could be
said to be long chain carbohydrate molecules built from some
monosaccharides such as glucose, rhamnose, galactose, etc. or
their derivatives. Polysaccharides could be classified based on
their chemical compositions. In this regard a polysaccharide
which yields only one type of monosaccharide on hydrolysis is
called homoglycan e.g starch, while those which yield two or
more types of monosaccarides are called heteroglycan e.g. gum
Arabic.
PVC can be made softer and more flexible by the
addition of plasticizers, the most widely used being phthalates. In

this form, it is used in clothing and upholstery, electrical cable
insulation, inflatable products and many other applications in
which it would originally have replaced rubber (Titow, 1984). As
an amorphous polymer, PVC resin is extensively formulated to
produce an extremely large variety of compounds (Blanco,
2000). Also due to its inexpensive nature and flexibility it is used
in plastic pressure pipes systems for pipelines in the water
industries. The capability of PVC to perform such diverse
functions is due to its ability to incorporate various additives to
suit the numerous applications (Titow, 1984).

Fillers are particulate material, such as minerals,
diatomaceous earths, and tale, which are added to polymers to
reduce cost. Fibrous reinforcements, such as glass and carbon
fibers, are added to polymer to increase stiffness and to some
degree strength. Both types of materials tend to increase the
viscosity of the polymer, especially at low shear rates, resulting
in the formation of yield stress. At high shear rates, the effect is
less pronounced as the viscosity approaches that of the neat resin.
In addition to increase in pressure drops associated with
processing these composite materials, they tend to lead to wear
of the screws, eventually reducing the performance of the
extruder (Mascia, 1974). Fillers have been used in plastics
industrially worldwide for many decades. The primary purpose
for using in thermoplastic matrix is its ability to modify
properties (e.g to improve strength and stiffness, scuff resistance,
enhance thermal conductivity and electrical properties,
dimensional stability etc. (Charles et al, 2005).

Effect of additives mainly plasticizers and fillers, on the
mechanical properties of PVC were studied and the experimental
results have shown that tensile strength decreased with increasing
plasticizer content for the group of samples free of filler
(Elgozali and Hassan, 2008). The trend was completely reversed
in the group where the sample contained filler. They also
confirmed that the elongation at break is inversely proportional
to plasticizer content for the group free of filler, while it is
directly proportional to plasticizer content for that containing
filler. In another study by Liu and Zhang (2007), the effects of
acetanilide, adipic acid and potassium hydrogen phthalate as
nucleating agents on PVC crystallization were investigated by
differential scanning calorimetry (DSC), wide angle x-ray
diffraction (WAXD) and fourier transform infrared spectroscopy
(FTIR). The experimental results indicated that all the three
additives were compatible with PVC to some extent, but adipic
acids compatibility with PVC was less satisfactory. They
confirmed that the three additives improved PVC crystallinity
and acetanilide decreased PVC glass transition temperature (T,)
and narrowed PVC melting range, while adipic acid and
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potassium hydrogen phthalate raised the T, of PVC and widen its
melting range. All additives did not affect PVC crystal system
and all samples were in orthorhombic system. Moreover,
acetanilide and adipic acid shrinked PVC spacing and improved
the crystal perfection of PVC, but potassium hydrogen phthalate
swelled spacing and reduced the perfection of PVC crystal.

Labib and Williams, (1984) studied the surface
properties of polyvinyl chloride containing organotin stabilizers
and calcium stearate, and the surface properties of the additives
themselves. They used Zeta-potential measurements to determine
the charge on the surface of additive-containing polyvinyl
chloride and related this to chemical reactions of the additive
materials. They discovered the major chemical reactions were
those involving hydrolysis of tin-ester linkages in the organotin
compounds and dissociation of carboxylic acid groups. They also
discovered that as a result of these reactions, the surface charge
of the polymer depends strongly on the pH of the aqueous
medium in contact with the surface.

The mechanical properties of both unplasticized and
plasticized PVC expose to 25% concentrated HCI/NH; solutions
were another set of studies investigated by Mamza and Solomon,
(2008). In their study, the stress/strain relationship before and
after exposure of the samples compressed molded film, to acidic
and basic media for 72 hours was investigated. The tensile
testing suggested that depolymerization of PVC is enhanced in
basic medium due to neutralization of liberated HCI, hence
resulting to decrease in its mechanical properties, while the
mechanical properties of those exposed to acidic medium are
appreciably reinforced due to minimal depolymerization.
According to Harris (1969), the tensile properties of polymers,
apart from defining the quality of production as well as their
design and engineering behavior also indirectly measure other
properties of the material for which correlation exist. For
example, a plastic film of high tensile strength and elongation, in
all directions, will likely have high impact strength. Tensile
properties may also be used to monitor chemical or physical
changes taking place in a polymer. The study of the effects of
Ca/Zn stearate and organotin heat stabilizers and Zeolite,
CaCOg3, Celluose and Luffa flours filler, and their concentrations
(2.5, 2, 10 and 20% by weight) on production of flexible PVC
foams by chemical blending agent, azodicarbonamide was done
by Demir et al., (2008). They determined foam morphology
density, compressive mechanical properties and water uptake
capacities of the samples. Morphology of the sample without any
filler showed that employment of Ca stearate and Zn stearate
stabilizers instead of organotin stabilizer increased foam
formation and decreased pore sizes and regularity in pore size
distribution. Foams having organotin stabilizer were more
resistant to heat than the ones with Ca/Zn stearate for long
heating period. Foams, including organotin-based heat stabilizer,
have compact structure. It was observed that, samples containing
Zeolite, CaCOg, Cellulose or Luffa flour had lower pore volume
but higher Young’s modulus and stress values compared to
unfilled samples.
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Il. RESEARCH METHODOLOGY

Materials Used

The reagents used include: chloroform, ethanol,
petroleum ether, concentrated sulphuric acid, acetic acid, acetic
anhydride, glycerol and ethylene glycol were obtained from the
British Drug House. Honsfield Tensometer was used for
mechanical property testing.

Gum Arabic Extraction

Gum Arabic exudates was hydrated in double strength
chloroform water, precipitated in 95% ethanol and then washed
with diethyl ether (oluyemisi et al, 2010). Physical and chemical
modification of the gum was carried out according to the method
described by Sawumi, (1990).

PVC Formulation

Different proportions of test samples and PVC by
weight were weighed to give different compositions by
percentage: (PVC: GA), 100%:0%, 90%:10%, 80%:20%,
70%:30%, 60%:40%, 50%:50%, 40%:60%, 30%:70%,
20%:80%, and 10%:90%. Each of these formulations was used
for film casting using tetrahydrofuran, (THF) as solvent.

Film Casting

Each formulation was prepared in 30cm® of
tetrahydrofuran. The resulting solution was stirred vigorously
and allowed to stand on a water bath for 30 minutes while
stirring before it was poured in to a clean dry 8.50cm Petri
dishes. The dishes were kept on a flat surface in a fume cup
board and allowed to stand for the solvent to evaporate. The film
were removed by pouring distilled water sufficiently enough to
cover the film surface and allowed to stand for few minutes after
which it was removed using spatula. Thereafter, the films were
dried by blotting then between filter papers and allowed to dry in
a dessicator for 48 hours before taken for mechanical property
testing.

Percent Water Absorption

This was carried out according to ASTM D570. The specimens
were dried in an oven for 24hours at 50°C and then placed in a
dessicator to cool. Immediately upon cooling the specimens were
weighed. The materials were then immersed in water at 25°C for
24hours. Specimens were then removed, patted dry with lint free
cloth and weighed.

Percentage water absorption =
(wet weight — dry weight),

#* 100

FI | . 1
Sy el it
ary weigihi

Mechanical Property Testing

Hounsfield tensometer testing machine was used for this
determination by the method of ASTM D-882. From the plot of
stress-strain curves, the ultimate tensile strength, modulus of
elasticity and elongation at break for each film was calculated.

Stress at break was evaluated using the following
equation;
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Where A is the cross-sectional area of the sample and F
is the applied tensile force. The elongation at break was
calculated using the following equation.
r"_ roon
ALy= (=) x 100

]
S )

Where, L' is the length of the sample at break and L, is
the initial length. The modulus of elasticity was evaluated using
the equation below.

S =
Where L is the length of sample at yield and T, is the
stress at yield (Elgozali and Hassan, 2008).

I11. RESULT AND DISCUSSION

Water Absorption

The water absorption test shows that ACT modified
gum absorbs water the most as shown in Fig 1. The next to it is
EGL, followed by AAN. At 10/90, 20/80% and 30/70%
(PVC/GUM) ratio, AAN samples have the lowest water
absorption. However at higher compositions of gum, PGM

80

samples showed lower absorption values than AAN. At 50/50%,
ACT and PGM showed a drop in absorption. Generally, the
result shows that the water absorption of the formulations
increases with increasing concentration of gum sample. This
behavior was expected since the water absorption of these
formulations is mainly due to the presence of the gum; because
the PVC matrix absorbs little water while the gum Arabic
contains numerous hydroxyl groups (-OH), which are available
for interaction with water molecules by hydrogen bonding. The
fact that water absorption was observed, this suggests that the
gum Arabic satisfactorily encapsulated the water in the PVC
matrix, suggesting that no significant changes occur in the
microstructure of the composite.
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Fig 1: percent water absorption of test samples at various composition.

Mechanical Properties

Mechanical properties were carried out to study the
tensile properties of polymer blend films and they become
important as polymer technology moves from laboratory into
process development. It is well known that mechanical properties
might be used to assess the miscibility in polymer blends through
a comparison of experimental results and predictions based on
various models. Indeed, the mechanical properties of polymer
blends depend on the intermolecular forces, chain stiffness, and

molecular symmetry of the individual polymers used to prepare
the blend (Mudigoudra et al, 2012).

Tensile strength

The tensile strength of the three modified gums show
different results from that of the pure gum arabic. This is
revealed in fig 2. The tensile strength of the pure gum (PGM)
records 18.8 at 90%/10% PVC/gum, it drops to 14 at 80%/20%
PVC/gum and rises again to 16 at 70%/20% PVC/gum. It then
continues to drop as the percentage of the gum increases tending
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towards zero. In EGL sample, 20.5 was recorded as the highest
strength at 90%/10% PVC/gum. The value drops to 14. 2 at
80%/20% PVC/gum and increases again to 16.9 at 70%/30%.
The tensile strength decreased afterwards as the percent
composition of the gum increases. ACT and AAN maodified
materials increases with the addition of gum to the PVVC matrix
and increases as the amount of gum increases to a point in which
the PVC can no longer support the gum. This is where the tensile
properties of the formulations begin the drop, approaching zero.
The results shows that there is an increase in the polymer chain
length, and also cross linking of the polymer chains as the
amount of modified gum increases, forming a system of
interpenetrating network (IPN). This was responsible for the
increase in the tensile strength as observed, whereas, PGM and
EGL shows a decrease in tensile strength as the amount of the
filler is increased. The plasticizer forms links with the PVC
molecules and acts as a spacer between molecules of the PVC.
Due to this linkage, gum Arabic has a positive effect on the
mechanical properties of the polymer. It was stated that dipole
interaction which occurs between polar groups of chlorine atom
in PVC resin and free hydroxyl, ester, amino, etc groups in gum
Arabic stand for polar group in the plasticizer. The bond forces
of the polymer atoms strengthened due to the linkage established
and thus free volume decreases with the addition of gum Arabic
to the polymer which leads to increasing tensile strength. In the
above cases, it shows that the tensile strength of the materials
increases with increase in the amount of gum Arabic; this is
attributed to its polarity which increased the cohesive energy
density, such that the materials tend to be held together more
tightly resulting in induced mobility and flexibility.

The expected results from the chemical modifications
are based on the fragmentation pattern from the gum Arabic after
chemical treatment. The stress-strain curve exhibited by the gum
Arabic could be linked to its relatively high molecular weight in
addition to the rigid backbone. Possession of branch linkages
would also add to the rigid nature of the gum. The result of this is
that when cast into a film, it is very brittle and thus its main
drawback in adhesion formulations. Therefore it is believed that
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scission of these linkages might result in low molecular weight
structures which will reduce the rigidity inherent in the structure.
There are two main structural linkages that are susceptible to
bond scission. These are the main backbone chain of (1-3) linked
D-galactopyranose units and the branching or substitution of
these units at the C-6 position with various side chains.

The branch (1-6) linkages are, however, easily broken
by acetolysis. The acetolysed gum Arabic was observed to
exhibit lower values of tensile strength than pure gum arabic.
This may be because scissions in the acetolysed system occurred
at branch points. The effect is debranching which results in
reduction of chain rigidity and proper re-allignment of
molecules.

The result observed for the acetate derivative (AAN) of
the gum Arabic also showed debranching of the chains. The
effect is, however, more pronounced than the acetolysed
samples, probably because of the acetate group. The re-
allignment of the molecules with the polar nature of acetate
group might have increased the intermolecular force of
attraction, the result of which is tougher material than the
untreated gum Arabic also. It is therefore suggested that the
acetate group is capable of increasing the modulus of rigidity and
increase the strain at break of the gum Arabic.

From the result also, EGL being a physically modified
gum has a similarity in trend with the pure gum sample. While
the chemically modified gums i.e ACT and AAN are also similar
in trend. The presence of PVC is believed to increase the strength
of the blend due to interlocking of the polymeric chains as well
as the dipole-dipole interaction between O-H groups in the gum
samples and C-Cl groups in PVC (Kim et al, 1997)

The results have shown that the structure-property
typical of the unplasticized gum Arabic can be modified by the
addition of plasticizing agents. The effect of the chemically
modified additives was significant in the increase in values for
ultimate tensile strength to a maximum value before decreasing.
While the physically modified sample (EGL) does not show this

property.
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Fig 2: tensile strength of test samples at various compositions.

Elastic Modulus

The tensile stress data show the maximum stress
supported by the plastics. The tensile stress decreased as the gum
Arabic content increased. Fig 3 gives the elastic Young's
modulus of all the test samples. This implies that the modified
gums have improved upon the pure gum Arabic. The AAN
modification has the highest elastic modulus of 180.15N/m? at
10/90 gum/PVC and it becomes fairly constant at 30/70 and

40/60 gum/PVC composition. ACT is the next with 177N/m? at
10/90 gum/PVC ratio but it begins to drop as the gum
concentration increases except at 30/70 gum/PVC composition
where it shows a slight increase. The value for EGL records 164,
still a higher value than the pure gum samples. It can be observed
that the sample with the best modulus is AAN and the
composition that showed good elastic behavior is 30/70
gum/PVC.
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Fig 3: modulus of elasticity of the test samples at varying weight percent of filler

Percentage Elongation of the Samples

Fig 4 shows comparison between pure gum sample and
gum modification formulations at different compositions. At
10/90 and 20/80 gum/PVC all modified gums have higher values
than the pure gum Arabic. At 30/70 however the pure gum
Arabic records 17.8% while all other samples record values

below that. At 50/50%, similar values of 12 and 12.3% were
recorded for PGM and AAN, respectively. On comparison, the
percent elongation of test sample depends on the composition,
though chemically modified formulations show similarity in
trend.
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Fig 4: percent elongation of the test samples at varying composition

IV. CONCLUSION

Water absorption results of the samples show ACT has the
highest water absorption capacity. There are fluctuations in
absorption depending on the composition of the sample, but the
general trend is that absorption increases with increasing gum
concentration. The AAN sample has the highest modulus at 10,
20, 30 and 40% gum composition. For PGM the modulus drops
from 10-30% gum composition then finally increases. The ACT
modification shows decrease in modulus as the percent of gum
increases. Modulus of PGM drops at 20, 40, 60 and 80% gum
composition. This study revealed that the tensile strength of the
chemically modified formulations shows similarity in trend,
while the physically modified formulation also shows similarity
in trend with the pure gum formulation. ACT and AAN
formulations show high strength at 10%/90%, 20%/80% and
30%/70% for AAN and 10%/90% and 20%/80% for ACT before
generally decreasing. This was not the case for EGL and PGM
formulation which show decrease in tensile strength as the
composition of gum increases.On comparative effectiveness, the
chemical modifications showed reinforcement in the PVC
matrix, while the physical modification showed plasticizing
property due to decrease in tensile strength as the percentage of
gum increases. The AAN sample at 30%/70% Gum/PVC
composition was found to be the strongest with overall best
adhesive property.
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Ability of Gamma Radiation to Detoxify Black-necked
Spitting Cobra (Naja Nigricollis) Snake Venom

Fatma Y. Abdou**, Ezz El Din El Denshary*, Esmat A. Shaaban** and Marwa A. Mohamed**

*Department of Pharmacology and Toxicology — Faculty of Pharmacy- Cairo University
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Abstract- In the current study, the lethality as well as the
immunological, biochemical and histological effects of Naja
nigricollis (Black-necked spitting cobra) venom at a sublethal
dose has been investigated before and after exposure to gamma
radiation (1.5KGy and 3KGy). Data revealed that the toxicity of
irradiated venom (1.5KGy & 3KGy) decreased as compared to
that of the native one. The LDs, for native and gamma-irradiated
(1.5KGy & 3KGy) Naja nigricollis venom was 0.440 mg/kg,
4.79 mg/kg and 5.38 mg/kg, respectively. Irradiation of the
whole venom with (1.5kGy & 3kGy) reduced its lethality 10.8
and 12.22 times as compared to its native venom, respectively.
The immunodiffusion technique showed same number of
precipitin bands against polyvalent antivenin with the native and
the two dose levels gamma-irradiated venoms. There was no
change in the antigenic reactivity between both native and
irradiated Naja nigricollis snake venom. As for the biochemical
responses of Naja nigricollis venom, the effect of half LDs, of
native or irradiated (1.5KGy) was studied on the activities of
heart enzymes: CPK, CK-MB, LDH and AST after (1, 2, 4, 24
hours) of envenomation. The present study showed that snake
venom envenomation caused significant (p < 0.05) elevation in
serum CPK, CK-MB, LDH and AST levels. In contrast, the
1.5KGy gamma-irradiated Naja nigricollis venom recorded no
significant changes compared to that of the non envenomated
normal rats. These results are in accordance with the histological
findings of the heart that showed severe degeneration of the
cardiac muscle with loss of striations and extensive haemorrhage
inbetween the myocardial bundles. These results indicate that
1.5KGy gamma irradiation of venoms offer an effective method
for reducing the chronic toxic effect of venom in immunized
animals for preparing the best toxoids and vaccines, facilitating
antisera production and extending the useful life of immunized
animals.

Index Terms- double immunodiffusion, gamma radiation,
heart enzymes, Naja nigricollis, snake venom.

I. INTRODUCTION

Snakebite is a serious medical problem worldwide, especially in
the tropics. The incidence of snakebite mortality is particularly
high in Africa, Asia and Latin America (Gutierrez et al., 2006).
In Africa, snakebites cause more than one thousand deaths each
year and thousands of cases of permanent physical disability
(Theakston et al., 2003). In Egypt, the Black-necked Spitting
Cobra; Naja nigricollis (N. nigricollis) is one of the most
venomous snakes distributed in the south part of Egypt (Saleh,
1997). Snake venom is a complex mixture of many substances,

such as toxins, enzymes, growth factors, activators and inhibitors
with a wide spectrum of biological activities (Mady, 2002; Badr
et al., 2012).They are also known to cause different metabolic
disorders by altering the cellular inclusions and enzymatic
activities of different organs. Snake bite is an important cause of
mortality and morbidity. Elapidae family such as Naja nigricollis
is characteristic of the African spitting cobras. Its' venom retains
the typical elapid neurotoxic properties while combining these
with cytotoxins. The lethal effect of cobra bites is mainly
neurotoxic. This is explained by the presence of highly potent a-
neurotoxin in their venoms (Meenatchisundarama & Michael,
2010).The myocardial effect of snake venoms is considered as
one of the most common pathogenesis in many cases of snake
envenomation (Saadeh, 2001; Maheshwari & Mittal, 2004;
Gaballa et al., 2005).To improve antisera production and extend
the useful life of immunized horse much effort has been devoted
to decrease chronic venom toxicity. Towards more effective and
safer antivenins, one method that has been shown to be venom
toxicity effective for attenuating venom toxicity while
maintaining its' immunogenicity is gamma irradiation (Shaaban ,
1990; Shaaban et al., 1996; Clissa et al., 1999; Souza et al.,
2002; Oussedik-Oumehdi & Laraba-Djebari, 2008).The aim of
the present study was to evaluate the effectiveness of gamma
irradiation using 1.5KGy in the detoxification of Naja nigricollis
snake venom without affecting their immunogenic properties.
This was carried out by studying the toxicological,
immunological, biochemical and histological parameters induced
by envenomation.

Il. MATERIALS AND METHODS

Animals

White male Swiss albino mice, weighing 20-25 g were used
for LDsy study. Also adult male Wister albino rats, weighing
120-150 g, were used. Mice & rats were obtained from the
Institute of Ophthalmology (Giza, Egypt). The animals were kept
under suitable laboratory conditions of temperature, humidity
and light throughout the period of investigation. They were
allowed free access to food consisting of standard pellets
obtained from EI-Nasr Chemical Company (Cairo, Egypt) and
water ad libitum. The study was carried out according to the
approval of Ethics Committee for Animal Experimentation at
Faculty of Pharmacy, Cairo University and in accordance with
the guidelines set by the EEC regulations (revised directive
86/609/EEC) at the National Center for Radiation Research and
Technology.
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Venom

Naja nigricollis venom was obtained from laboratory unit of
Medical Research Center, Faculty of Medicine, Ain Shams
University. The venom was obtained by milking healthy snake,
dried and kept in desiccators at 4°C till used.

Antivenin

Egyptian polyvalent antivenin prepared against Cerastes
cerastes, Echis pyramidum, Naja haje, Naja nigricollis, Cerastes
vipera and Echis carinatus obtained from the Egyptian
Organization of Biological Products and Vaccines, Agouza,
Cairo, Egypt, (VACSERA) was used. The polyvalent antivenin
produced in horses was kept at 4°C till used.

Irradiation of the venom

The venoms were irradiated with 1.5KGy and 3KGy gamma
rays in the National Center for Research and Radiation
Technology, Cairo, Egypt, using cobalt-60 Indian gamma cell
(GE 4000A).The radiation dose rate was 1.26Gy per second. In
this study, a saline solution of Naja nigricollis snake venoms
were subjected to integral radiation dose levels (1.5 and 3KGy).

Lethality

Toxicity of Naja nigricollis snake venom was studied before
and after exposure to 1.5KGy or 3KGy gamma radiation. The
LDs, was determined according to the method of Spearman and
Karber (WHO, 1981) by intraperitonial (i.p) injection of the
venom in different doses into swiss albino mice. Six mice were
used for each dosage. The LDs, was determined from the
formula:

M =X+ %d-dr
N

M=|Og LDsg
X = log dose causing 100% mortality (log LDq0).
d=logarithmic interval of doses.
r =Sum of the number of animals dead at each of the individual
doses.
N=Number of animal in each group.

Immunodiffusion technique

Double immunodiffusion technique was carried out as
described by Ouchterlony (1948). They were carried out using
1.7 Nobel Agar (Difeco. Lab. Detroit. Mich.) in 0.9% NaCl
solution, sodium azide was added in a concentration of 0.05%, to
retard bacterial growth. The wells were filled with 20 pl
volumes. The venom samples in concentration of (20 mg/ml)
were added in the peripheral wells, while the antivenin was
added in the central well. After developing of the precipitation
bands (48 h), the plates were washed for 24 h in saline, dried and
stained using Amidoschwartz stain10B (0.5 % in 5 % acetic acid)
for 7 min, washed with methanol acetic acid (9:1) dried in air and
photographed.

Experimental Design

Mice were used for determination of median lethal dose (LDs)
of native and gamma-irradiated (1.5KGy and 3KGy) Naja
nigricollis snake venoms.

86

Mice were divided into three sets as follows:

Set 1: was used to determine the LDs, of native Naja
nigricollis venom.

Set 2: was used to determine the LDs, of 1.5KGy gamma-
irradiated Naja nigricollis snake venom.

Set 3: was used to determine the LDsy of 3KGy gamma-
irradiated Naja nigricollis snake venom.

Each set was subdivided into several groups and each group
included six animals, according to the method of Spearman &
Karber for LDz, determination (Finney, 1964).The 1.5KGy v-
radiation is the selected dose to carry out the biochemical
experiments of the present study, as it gets rid of venom toxicity
while maintains immunogenicity.

ii. Rats were used for measuring the biochemical parameters; the
equivalent rat dose was calculated according to Paget & Barnes
(1964) to be used in the following biochemical experiments. Half
value of LDs, of native and 1.5KGy irradiated Naja nigricollis
venom were the selected doses to carry out the biochemical
experiments of this study in rats. The animals were classified into
three groups each group included eight rats and were treated as
follows:

Group I: received 0.3 ml saline i.p injected and served as
normal non-envenomated.
Group I1: received native Naja nigricollis snake venom (0.154
mg/kg) i.p injected.
Group Ill: received gamma-irradiated
nigricollis (1.67 mg/kg) i.p injected.

Rats in groups (I, 11 and 111) were sacrificed by decapitation (1,
2, 4, 24 hours) respectively after venom injection.

(1.5KGy) Naja

Determination of cardiotoxicity of native & irradiated
(1.5KGy) N. nigricollis venom

Determination of serum creatine kinase (CK) according to
(Szasz et al., 1976), serum isoenzyme creatine kinase-MB (CK-
MB) was determined according to the method of the IFCC,
(1989) while lactate dehyrogenase was determined according to
the method of (Wacker et al, 1956) and aspartate
aminotransferase (AST) activity. AST was determined in serum
colorimeterically according to the method of (Reitman &
Frankel, 1957). Enzymatic activity was expressed as units per
liter.

Histopathological Study

Following the animals being scarified the abdomen was
opened, the specimens from heart of experimental rats were
collected and immediately fixed in 10% formalin solution, kept
until become hard enough to be sectioned. Samples were
embedded in paraffin blockers. Sections of 5 pum were obtained
and stained with Hematoxylin and Eosin (H&E) for standard
histological examination using light microscope according to the
method of (Bancroft & Stevens, 1996).
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Statistical Analysis

Values were calculated as mean + standard error (S.E) of the
mean. Comparsions between different groups were carried out by
one way analysis of variance = (ANOVA) followed by Tukey-
Kramer multiple comparsion test, using Instant software, version
3 (Graph pad software, Inc., San Diego, USA). The P value was
set at <0.05.
The figures were drawn using
(Microsoft Office Excel 2010).

instant software program

I1l. RESULTSAND DISCUSSION
1- Lethality

The LDs, for native and gamma-irradiated (1.5KGy & 3KGy)
Naja nigricollis venom was 0.440 mg/kg, 4.79 mg/kg and 5.38
mg/kg, respectively. Toxicity of gamma-irradiated venom was
reduced 10.8 and 12.22 times as compared to the native venom,
respectively. Table (1) showed the LDs, of Naja nigricollis
venom before and after irradiation by 1.5KGy and 3KGy at 95%
confidence limits. There was a dose dependent increase in the
LDs, after gamma irradiation and decrease in the toxicity of Naja
nigricollis venom.

Snake bite envenomation is an important neglected disease in
many tropical and subtropical developing countries (Warrell,
1993 ;Chippaux, 1998; Kasturiratne et al., 2008), most severe
cases of snake bite envenomation are inflicted by species of the
family Elapidea and the family Viperidea (Gutierrez et al.,
2006). In the present study, the LDso of the Naja nigricollis
venom was found to be 0.440 mg/kg, whereas toxicity of gamma
irradiated (1.5KGy& 3KGy) Naja nigricollis venom was reduced
10.8 and 12.22 times as compared to its native venom,
respectively. Thus, progressive dose dependent increase in the
LDs, after gamma irradiation indicates decrease in toxicity of
Naja nigricollis venom. The present result agrees with Murata et
al.,, (1990) who showed that irradiation with 2000Gy crude
venom of Crotlus durissus terrificus was the ideal irradiation
dose, promoting venom detoxification with maintenance of its
immunogenicity. Souza et al., (2002) investigated the ability of
gamma radiation from ®°Cobalt (2 KGy) to attenuate the toxic
effects of Bothrops jararacussu venom. It was concluded
that ®°Co gamma radiation is able to abolish toxic effects of
Bothrops jararacussu venom.Also, Shaaban, (2003) showed that
irradiated Naja haje and Cerastus cerastus venoms were 28.1 %
and 30.8 % less toxic respectively than the native ones. In
addition, these results were in accordance with results of Abib &
Laraba-Djebari (2003) who reported that the toxicity of
irradiated Cerastes cerastes venoms (1 and 2KGy) decreased as
compared with that of native venom. Similar researches on
influence of identification of gamma radiation on venom of
snakes (Cerastes cerastes, Bothrops jararacussu and others) are
given in researches of some authors. After irradiation of poison
of snakes to gamma radiation ®°Co to doses 1 and 2kGy, decrease
in toxicity of venom was noted. However decrease in
immunogenic properties of toxins of snake poison was not noted.
Authors revealed changes of spectral characteristics of the
irradiated samples of toxins (Boni-Mitake et al., 2001;
Oussedik-Oumehdi & Laraba-Djebari, 2008; Jessica et al.,
2009). Moreover, Bennacef-Heffar & Laraba-Djebari (2003)
showed that the effect of gamma irradiation on the venom of
Vipera lebetina (one of the two widespread snakes in Algeria).
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Vipera lebetina venom was irradiated with two doses of gamma
rays (1 and 2 KGy) from a ®°Co source, and the venom's toxic,
enzymatic, and structural properties were analyzed.
Intraperitoneal injection of the irradiated venoms (100-500 pg/20
g mouse body mass) revealed a significant decrease in its
toxicity. Irradiated venoms with 1 and 2KGy doses were four and
nine times less toxic, respectively, than the native venom. These
results indicate that irradiation of V. lebetina venom with a dose
of 2KGy can promote a significant detoxification, keeping the
immunological properties intact. Both chromatographic and
electrophoretic profiles of the irradiated venom were drastically
changed as compared with that of the native venom (Shaaban et
al., 2010).Loss of function of protein by irradiation is not usually
due to breaking peptide bonds, or otherwise, disrupting the
primary skeletal structure of peptide chain. It may result from a
break in the hydrogen or disulfide bonds which in turn can result
in a disorganization of the internal relationships of side chain
groups, or an exposure of amino-acid groups, resulting in change
in biological activity (Hayes & Francis, 2001).

It was well known that the doses of the order of kilograys
used in detoxification of the venom influenced both the
physiochemical properties and the biological activity of
macromolecules, when irradiated in aqueous media or even in the
solid state (Antoni, 1973; Hayes & Francis, 2001), since there is
a close interrelationship between the structure and the biological
activity of macromolecules, some alteration appeared to be the
most possible explanation for the radiation effects.

Table (1): LDsy for Native, 1.5kGy and 3kGy Gamma-
Irradiated Naja nigricollis Snake Venom:

Venom LDsg 95% Confidence
(mg/kg) limits

Native Naja

nigricollis 0.44 0.42+0.46
Irradiated  (1.5KGy)

Naja nigricollis 4.79 4.0415.69
Irradiated (3KGyY)

Naja nigricollis 5.38 4.91+5.92

2-Immunodiffusion technique

The result of double immunodiffussion test of native, 1.5KGy
and 3KGy gamma irradiated venoms against the commercial
polyvalent Egyptian antivenin, showed similar precipitin patterns
using venom concentration of 20 mg/ml. Only faint bands were
seen with a concentration of 10 mg/ml of Naja nigricollis snake
venom. Exposure to 1.5KGy or 3KGy gamma radiation did not
affect the immunological properties of the used snake venom.

Visible lines were observed with the non- irradiated, as well

as, the two dose levels gamma-irradiated (1.5KGy and 3KGy)
Naja nigricollis snake venom (fig. 1). These visible lines were
identical, continuously joined smoothly at the corners, indicating
that there was no change in antigenic determinants.
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These results demonstrate that the ability of the venom
antigens to react with its corresponding antibodies was
maintained in spite of being exposed to radiation doses of
1.5KGy and 3KGy.

The present results showed that the antigenic response was
not changed as judged by the capacity of irradiated venom to
react with the antivenin. The immunodiffusion technique showed
identity between native and irradiated samples. These results are
in agreement with the data of other studies that reported that
ionizing radiation is able to detoxify Androctonus amoreuxi
without affecting the immunogenic properties (Shaaban, 1990).
Also, the recorded results are in accordance with those concluded
by Shaaban et al., (1996).This indicated that, there was no
change in the antigenic reactivity of native, 1.5KGy and 3KGy
for Naja nigricollis snake venom.

Furthermore, Nascimento et al., (1998) reported that ionizing
radiation is able to detoxify several venoms, including snake
venoms, without affecting their immunogenic properties
significantly. It has been shown that gamma irradiation is an
effective technique for attenuating venom toxicity and
maintaining venom immunogenicity (Shaaban, 2003; Abib &
Laraba-Djebari, 2003). Irradiation of Vipera lebetina venom
with a dose of 2KGy can promote a significant detoxification
while keeping the immunological properties intact (Shaaban et
al., 2010).

S = Saline.

AV= polyvalent antivenin.

VN=Native Naja nigricollis venom.

V1 = 1.5KGy irradiated Naja nigricollis venom.
V2 = 3KGy irradiated Naja nigricollis venom.

Figure (1): Immunodiffusion Reaction of Horse Serum
Polyvalent Antivenin with Native, 1.5KGy and 3KGy
Gamma-Irradiated Naja nigricollis Venoms.

3-Effect of % LDsy of Native & Gamma-Irradiated (1.5KGy)
N. nigricollis Snake Venoms (0.154 mg/kg i.p) and (1.67
mg/kg i.p) respectively on Heart Enzymes (CK, CK-MB,
LDH & AST) Activities in Male Albino Rats

In the present study, a dose of 1.5KGy gamma rays was
selected, showing significant increase in LDs, for Naja
nigricollis snake venom. The results are shown in Table (2) and
illustrated in Figures (2), (3), (4) and (5):

CPK levels of normal (non-envenomed) rats were
444.10£25.43, 371.60+18.86, 478.10+42.14 and 833+54.96U/L
after (1, 2, 4, and 24) h respectively. Naja nigricollis native
venom in a dose equal to ¥ LDsq (0.154 mg/kg) showed highly
significant elevation in CPK levels by 63%, 240.2 %, 132.3%
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and 71.30 % compared to the normal group after (1, 2, 4, 24) h
respectively. Gamma-irradiated (1.5KGy) Naja nigricollis
venom groups did not cause any significant change in CPK levels
after 1 & 4 h, but significant increase was observed in CPK
levels by 46.20 % & 28 % after 2 & 24 h respectively compared
to non-envenomed control.

As regard to CK-MB levels of non-envenomed rats were
576+47.76, 451.30+33.18, 398+15.30 and 673.2+45.92 U/L after
(1, 2, 4, and 24) h respectively. Naja nigricollis native venom in
a dose equal to ¥2 LDsq (0.154 mg/kg) showed highly significant
elevation in CK-MB levels by 67.46 %, 82 %, 81 % and 78.7%
compared to the normal group. Gamma-irradiated (1.5KGy)
venom groups did not cause any significant change in CK-MB
after 1 & 4 h, but significant increase was observed in CK-MB
levels by 37.3 % & 32 % after 2 & 24 h respectively compared to
non-envenomed control.

However, LDH levels of normal rats were 893.5+ 61.01,
902.7+41.66, 962.2 +£28.76 and 898.1+4.60 U/L respectively.
The group injected i.p. with native Naja nigricollis venom in a
dose equal to ¥ LDs, did not cause any significant change in
LDH after 1, 2 & 4 h, but showed significant increase in LDH
level by 46.2 % after 24 h compared to the normal group. Also,
gamma-irradiated (1.5KGy) Naja nigricollis venom groups did
not cause any significant change in LDH levels.

AST levels of normal rats were 103.4+2.21, 99.11+2.35,
101.3+0.87 and 102+0.69 U/L respectively. Naja nigricollis
native venom did not cause any significant change in AST levels
compared to control after 1 & 2 h, while showed highly
significant elevation in AST level by 32.4 % & 27 % after 4 &
24 h respectively compared to the normal group. Also, gamma-
irradiated (1.5KGy) venom groups did not cause any significant
change in AST levels compared to non-envenomed control.

The impact of y-irradiation on Naja nigricollis snake venom
induced changes on some biochemical markers. As for the effect
on heart enzymes, the present study indicated that injection of
native Naja nigricollis snake venom in a dose equal % LDs
(0.154 mg/kg i.p) caused a highly significant increase of
Aspartate aminotransferase (AST), Lactate Dehydrogenase
(LDH), Creatine Phosphokinase (CPK) and Creatine
Phosphokinase isoenzyme (CK-MB) compared to the normal
control. The obtained results are in agreement with those
previously reported by other investigators. Tresseler (1988)
mentioned that elevation in serum AST results from conditions
causing injury to cardiac muscle. Also, Fernando et al., (1989)
reported that B. asper venom caused serum AST, LDH and CPK
to increase significantly. Moreover, Aguiyi et al., (2001) reported
an elevation in the levels of Lactate Dehydrogenase (LDH) and
Creatine Phosphokinase (CPK) following administration of Echis
carinatus venom.

Shaaban & Hafez (2003) reported that the intraperitoneal
injection of a sublethal dose of Naja haje venom (0.2mg/kg) in
rats induced a significant elevation in the activities of LDH and
CK-MB as compared to normal control. Furthermore, Lucas de
Oliveira et al., (2007) evaluated the muscular enzymes creatine
kinase (CK) and aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) following envenomation with natural
and *°Co-irradiated bothropic venom (Bothrops jararaca).The
authors stated that animals injected with natural venom
exhibited serum levels of these enzymes higher than those
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observed in animals injected with irradiated venom. In other side,
the irradiated venom caused increasing in the serum levels of
muscular enzymes CK, AST, and ALT, although animals
inoculated with natural venom exhibited higher serum levels of
such enzymes.

The obtained results are in accordance with those previously
reported by other investigators (Bhagwat & Amar, 2013) who
studied that serum activities of enzymes (AST), (ALT), (LDH)
and (CK) was found to be specifically elevated in patients of
snake bite. The increase in serum activities of above enzymes is
due to secretion of the enzyme in the serum as a result of
muscular damage, (rhabdomyolysis), produced by toxins from
venom. AST and CK found elevated due to cardiac as well as
skeletal muscle damage.ALT found elevated due to skeletal
muscle damage.While LDH increases due to hemolysis and
cardiac as well as skeletal muscle damage.

Moreover, Al-Sadoon et al., (2013) showed that, mice
envenomation with Cerastes cerastes gasperetti crude venom at
LDs, dose for the 1st, 3rd and 6th hr. caused different changes of
the selected biochemical parameters. Cerastes cerastes gasperetti
crude venom induced a highly significant elevation in serum
AST& LDH activities.

Interestingly, gamma-irradiated (1.5KGy) Naja nigricollis
venom in a dose equal ¥ LDsy (1.67 mg/kg i.p.) did not cause
any observed significant change in CPK, CK-MB, LDH and
AST serum levels compared to non-envenomed control. This was
in contrast to the native Naja nigricollis venom that induced a
highly significant increase of CPK, CK-MB, LDH and AST
serum levels compared to the normal control or the 1.5KGy v-
irradiated Naja nigricollis venom.

Also, Shaaban et al., (1996) recorded that there was non-
significant increase following 2KGy y-irradiated Cerastes
cerastes and Echis pyramidum snake venom.This is attributed to
the disorganization of the molecular structure of venom after
exposure to gamma radiation resulting in a change in its
biological activity (Hayes, 2001).Thus, radiation is able to
detoxify snake venoms and decrease its harmful effects. In
addition, Abib & Laraba-Djebari (2003) reported that the
creatine phosphokinase (CPK) activity was significantly
increased in the serum and decreased in the myocardium after
envenomation with native Cerastes cerastes venom, but no
significant enzymatic changes were observed in mice
envenomated with irradiated venom. These results indicate that
irradiation of venom with a 2KGy dose may offer an effective
method for reducing the chronic toxic effects of venom in
immunized animals.

These results were in accordance with results of Shaaban et
al., (2010) who showed that 1.5KGy v- irradiated Echis
pyramidum venom caused a non- significant change (when used
at a dose equal to that used for the native venom; 27.69
ug/mouse) of ALT, AST, LDH, CPK and CK-MB compared to
the normal control, while the native Echis pyramidum venom
(27.69 pg /mouse) that induced a highly significant increase of
ALT, AST, LDH, CPK and CK-MB compared to the normal
control or the 1.5 KGy vy- irradiated Echis pyramidum venom.
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Table (2): Effect of Native &Gamma-Irradiated (1.5KGy) N.
nigricollis Snake Venoms on Heart Enzymes (CK, CK-MB,
LDH & AST) Activities in Male Albino Rats at Different

Times:

Parameters Normal (non- | Native N. | Gamma-
envenomed) nigricollis (non | irradiated

—irradiated) (1.5KGy) N.
(0.154 mg /kg | nigricollis (1.67
i.p) mg/kg i.p)

CPK (U/L)

1h 4441022543 | 724.10+44.96* | 409.50£27.20 %

2h 371.60+£18.86 | 1264+19.20* 543.30+41.48 *"

4 h 478.10+42.14 | 1111+41.57* 490.40+40.86 *

24h 833+54.96 1427+65.86* 1064+79.16 **

CK-MB(U/L)

1h 576+47.76 964.6 £56.58* | 469.3+39.55

2h 451.30233.18 | 820.9 £38.26* | 619.5+22.23 **

4 h 398+15.30 719.1#22.61* | 517.7+21.53 "

24h 673.2+45.92 1203 +£14.65* 887.1+41.18 **

LDH(U/L)

1h 893.5+61.01 1096+63.39 961.7+49.23

2h 902.7+41.66 1061+83.37 969.5+45.34

4 h 962.2+28.76 1052+55.25 1056+40.60

24h 898.1+4.60 1313+46.69 * 901.7+¢23.17 "

AST(U/L)

1h 103.442.21 103.74£2.79 103.744.87

2h 99.1142.35 114.142.82 108.4+2.31

4 h 101.3+0.87 134.2+4.61 * 108.9+0.19%

24h 102+0.69 130+1.27 * 107+2.95%

Three groups of animals each consisting of 8 rats received saline
(0.3 ml i.p) served as normal group, native Naja nigricollis
venom (0.154 mg/kg i.p) and gamma-irradiated (1.5KGy) venom
(1.67 mg/kg i.p), blood was collected (1, 2 4, 24) h after
envenomation, for estimation of heart enzymes activities.

Each value represents Mean+ S.E
Statistical analysis was carried out by one way ANOVA
followed by Tukey- Kramer Multiple Comparison Test:

*Significant difference from Normal group (P<0.05).
# Significant difference from Native group (P< 0.05).
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Figure (2): Effect of Native (0.154 mg /kg i.p) & Gamma-
Irradiated (1.5KGy) (1.67 mg/kg i.p) N. nigricollis Snake
Venoms on Creatine Kinase (CPK) in Male Albino Rats:

*Significant difference from Normal group (P< 0.05).
# Significant difference from Native group (P< 0.05).
% of change: The percentage change of control.

Figure (4): Effect of Native (0.154 mg /kg i.p) & Gamma-
Irradiated (1.5KGy) (1.67 mg/kg i.p) N.nigricollis Snake
Venoms on Lactate Dehydrogenase (LDH) in Male Albino
Rats:

*Significant difference from Normal group (P< 0.05).

# Significant difference from Native group (P<0.05).

% of change: The percentage change of control.
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Figure (3): Effect of Native (0.154 mg /kg i.p) & Gamma-
Irradiated (1.5KGy) (1.67 mg/kg i.p) N.nigricollis Snake
Venoms on Creatine Kinase-MB isoenzyme (CK-MB) in
Male Albino Rats:

*Significant difference from Normal group (P< 0.05).
# Significant difference from Native group (P<0.05).
% of change: The percentage change of control.

Figure (5): Effect of Native (0.154 mg /kg i.p) &Gamma-
Irradiated (1.5KGy) (1.67 mg/kg i.p) N. nigricollis Snake
Venoms on Aspartate Aminotransferase (AST) in Male
Albino Rats:

*Significant difference from Normal group (P<0.05).

# Significant difference from Native group (P< 0.05).
% of change: The percentage change of control.
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Histopathological Study:

Histopathological examination of heart was carried out to
adjoin the biochemical changes of heart enzymes. Certain
histopathological changes were observed after injection with
native and gamma irradiated (1.5KGy) Naja nigricollis venom.
The effect of native Naja nigricollis venom in a dose equal to %
LDso (0.154 mg/kg i.p) and gamma-irradiated (1.5KGy) Naja
nigricollis venom % LDsq (1.67 mg/kg i.p) on heart muscle after
24 h envenomation was illustrated as following:

a)- Control group:
Heart of control, untreated rats showing normal appearance

of cardiac tissues could be observed in Fig. (1&Il) , in these
figures, longitudinal section of cardiac muscle illustrating the
variable diameter of the fibers and the central position of their
nuclei. The ends of the fibers are split longitudinally into a small
number of branches the end of which abuts onto similar branches
of adjacent cells giving the impression of a continuous three-
dimensional cytoplasmic network.

b) - Native venom-injected group:

Heart of rats injected with native venom at a dose of (0.154
mg/kg i.p) exhibited highly degenerated muscle fibers with loss
of striations. Also massive extended haemorrhagic areas.
Intramuscular oedema and haemorrhage, vacuolation of
sacroplasm of cardiac myocytes and inflammatory cells
infiltration were apparently seen Figs. (11l & IV &V).

c) - Gamma -irradiated (1.5 KGy) venom injected group:
Heart of rats injected with vy- irradiated (1.5KGy) venom at a
dose of (1.67 mg/kg i.p) showed restoration of the characteristic
myocardium appearance, also showing no histopathological
changes, but in some areas, few inflammatory cells between
cardiac myocytes were apparently seen Figs. (VI&VII&VIID).

Histological examination demonstrated highly degenerated
muscle fibers with loss of striations of cardiac muscles following
injection with native Naja nigricollis venom in a dose equal %
LDs, (0.154 mg/kg i.p) after 24 h. Also massive extended
haemorrhagic areas, intramuscular oedema, haemorrhage,
vacuolation of sacroplasm of cardiac myocytes and inflammatory
cells infiltration were observed.

This might be due to a large number of toxins have been
isolated, purified and characterized from such venoms including
cardiotoxins, cytotoxins (Jeyaseelan et al., 1998), neurotoxin
(Afifiyan et al., 1999) and phospholipases (Jeyaseelan et al.,
2000) that responsible for inducing these changes (Abdel Ghani
etal., 2010).

On the other hand, the present findings show that the
restoration of the characteristic myocardium appearance, also
showing no histopathological changes, but in some areas, few
inflammatory cells between cardiac myocytes were apparently
seen in case of injection with y- irradiated (1.5KGy) venom in a
dose equal % LDsq (1.67 mg/kg i.p) after 24 hours. Treatment of
the venom by gamma radiation in a dose (1.5KGy) markedly
reduced the degree of damage induced by the venom in the heart
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which appeared more or less normal minor

abnormalities that were still present.

except for

Similar results were recorded by Tu & Homma (1970);
Rahmy et al., (1995) & Hanafy et al., (1999).The haemorrhage
observed inbetween the cardiac muscles of animals receiving the
venom may be due to increased intravascular tension or venous
congestion (Willoughly, 1960). In addition, Rahmy et al., (1991)
reported that the crude venom of Cerastes cerastes induced
severe haemorrhage as well as extensive myofilament damage at
the electron microscopic level.

According to Shaaban & Hafez (2003), it was shown that
the injection of Naja haje venom in a sublethal dose (0.2 mg/kg)
produced severe degeneration of muscle fibers and loss of
striations. Also, haemorrhage and extravasated red blood cells
were seen inbetween the myocardial bundles.

In addition, Abib & Laraba-Djebari (2003) indicated that
histopathologic evaluation of heart showed that native Cerastes
cerastes venom caused severe degenerative changes in the
myocardium. In the case of 2KGy irradiated venom, no tissue
alterations were observed.
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Fig. I &II: Longitudinal section of the myocardium of
untreated control rat (H & E; X400).
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Fig.l11: Section in the heart of a rat injected with native
venom (0.154 mg /kg i.p.) showing intramuscular oedema and
haemorrhage (H&E; X400).

Fig.1V: Section in the heart of a rat injected with native
venom (0.154 mg /kg i.p.) showing degenerated muscle fibers
with loss of striations (H&E ; X400).

Fig.V: Another section of the myocardium of a rat injected
with native venom (0.154 mg /kg i.p.) showing extensive
congestion of myocardial blood vessels (H & E; X 400).
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Fig.VI: Heart section of a rat injected with y-irradiated
(1.5KGy) (1.67 mg/kg i.p.) venom showing obvious return to
normal myocardial appearance (H & E; X 400).

Fig. VII: Section in the heart of a rat injected with vy-
irradiated (1.5KGy) (1.67 mg/kg i.p.) venom showing
restoration of the characteristic appearance of cardiac
muscle with few inflammatory cells inbetween the
myocardial bundles (H & E ; X 400).

Fig. VIII: Another heart section of a rat injected with y-
irradiated (1.5KGy) (1.67 mg/kg i.p.) venom  showing
restoration of the characteristic appearance of cardiac
muscle with minimal extravasation of blood cells inbetween
the myocardial bundles (H & E; X 400).

IV. CONCLUSION
Collectively, the present data support the conclusion that
gamma radiation is an effective venom detoxification method.
Thus, the present data support that, gamma irradiation of Naja
nigricollis snake venom with 1.5KGy dose offer an effective
method for reducing the chronic toxic effect of venom in
immunized animals for preparing the best toxoids and vaccines.
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Abstract- In Indonesia, the inter-regions cooperation between the adjacent regions of the cross-border government services, have to
be formally performed if the services have cross-regions externalities; and the provision of the services will more efficient if managed
together. Therefore, the cooperation utilization of the Springs of Senjoyo between the Regency of Semarang and the City of Salatiga,
which has a cross-regions externalities, have to be performed in formal cooperation. However, as there is not any cooperation
agreement between, the cooperation is only based on a tradition which is done for a long time ago. The purpose of the research
discussed in this article is to examine how inter-regional collaboration strategies are used in the interaction of the parties involved in
the management of water utilization of the Springs of Senjoyo, and what matters that influence it. The research used the grounded
theory research method, in particular Straussian mainstream, as the method is suitable for the intends of the research. Based on the
research findings, it can be concluded that the City Government of Salatiga uses functional assertive collaboration strategies in the
region interaction, because utilizing resources from neighboring areas, to meet the water needs of the population in the region.
Meanwhile, the Regency Government of Semarang uses a strategy of cooperative collaboration between functional areas, because the
government gives permissions to neighboring areas to take advantage of the resources available in the region. The strategy is a proper
solution to solve the problem that the interaction is not a formal cooperation agreement. Both the interaction regions for the interaction
of long-standing and become a tradition.

Index Terms- collaboration strategy, collaborative planning, border area, cross-border public service

l. INTRODUCTION

aving an area only 56.781 km2, the City of Salatiga is the second smallest regions in the Central Java Province, after the City of

Magelang which is the first as it only has an area of 18.12 kmz2. Because it is located in the central part of the Regency of
Semarang, the entire border area of the city is directly adjacent to the regency. This indicates that the development of the city is
strongly influenced by its neighbor. One of the influences is the provision of some natural resources by the regency, which cannot be
provided by the city. Among them is the water resource.

Because it has only a small territory, the City of Salatiga has limitations in natural resources, including water resources. To meet
the increasing clean water needs, which follow the increasing number of people of the city, the Drinking Water Company (PDAM-
Perusahaan Daerah Air Minum) of the city utilizes water resources originating not only from within the city own territory, but also
from its neighbor. The water resources within the city region are surface spring waters, which are the Springs of Kalisambo,
Kaligetak, Kalitaman, Kaliputri, Kaligedangan and Kalibenoyo. The springs are part of the slope of the Mount of Merbabu. However,
their available capacities are relatively small, which is between 30 to 120 liters/Sec. The available discharge of the springs is
insufficient to meet the needs of the population of the city.

Therefore, besides utilizing their own resources, the PDAM also utilizes the resources of the neighboring region, that is the
Regency of Semarang. The springs of the regency, which are utilized, are the Springs of Senjoyo and Kaligojek. Compared with other
springs, the Springs of Senjoyo, which also often called Umbul Senjoyo, has the largest available capacity, which is about 1,655
liters/Sec. While, the Springs of Kaligojek has only a capacity of about 30 liters/Sec.

Because of its large discharge capacity, the Springs of Senjoyo is utilized not only by the PDAM of Salatiga City, but also by some
other parties. Among them is, certainly, the PDAM of Semarang Regency, which usage the water from the springs for serving the
villages surrounding the springs. The other party is the people from surrounding the springs that usage the water for a variety of
everyday purposes, such as washing, cooking and bathing. Besides, for the farmers, the water is utilized for irrigation in their paddy
fields. Meanwhile, for a textile company, PT. Damatex, the water is utilized as industrial raw water for their production processes. The
other beneficiary is the military barracks of Infantry Battalion 411 Salatiga, which use the water for its dormitories.
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Besides, because of having several tourist attractions, the area surrounding the Springs of Senjoyo has been developed as a tourist
destination by the Regency Government of Semarang. Some of the major available tourist attractions are the beautiful scenery, the
area surrounding the Lake of Senjoyo which can be used for camping ground, and the lake which can be used for bathing and
practicing the kungkum (soaking) ritual. The kungkum ritual is a ritual performed by someone by soaking in the lake, in order to ask
something to the God, as they believe that the water of the springs contains certain magical properties. They just emulate the ritual of
Joko Tingkir, the historical figure having supernatural powers, to obtain the powers by performing the kungkum in the lake.

Unfortunately, the utilization of the Senjoyo Area is not optimally managed, as the increasing various activities exploiting the area
led to a variety of environmental problems. Among them are the accumulation of garbage and the decreasing forest area surrounding
the springs. The destruction of the forest has led to diminishing of the water catchment area of the springs. Consequently, the
environmental damages can reduce the supply of natural water to the springs. As a result, the discharge capacity of the springs have
reduced.

The utilization of the Springs of Senjoyo is chosen to be studied, because it involves various parties with different purposes and
backgrounds. As the formal authority of the Senjoyo area, the Regency Government of Semarang seeks to manage all parties involved
in the usage of the springs. The management needs to be given that the springs needs to be protected so that there is a sustainable
source of water. One of the efforts is set in the area around the spring has been a conservation area.

According to the Law No. 23/2014 on the Local Governance, the cooperation between neighboring regions are mandatory. The
cooperation shall be developed jointly between the adjacent areas for the implementation of government affairs which have cross-
regions externalities; and the provision of public services will more efficient if managed together. Under the provisions of these
regulations, the use of water from the Springs of Senjoyo by the City of Salatiga included in the delivery of government affairs which
has a cross-regions externalities. Therefore, the implementation must be undertaken in the form of inter-regions cooperation.

In fact, not all parties involved in the usage of the water of the Springs of Senjoyo possess a clear formal cooperation. The
cooperation which has been guided by a formal cooperation is the cooperation between the PDAM of Semarang Regency and the
textile company, PT. Damatex in 1975. The cooperation includes the agreement of the fee compensation, which have been paid by the
company. The fee compensation had been paid, but then stopped, because the money has not been used in accordance with the
objective being to the maintenance environment around the springs.

This illustrates that although it has been expressed through legislation that the interaction between regions that are externalities is
an obligation, actually, it cannot be undertaken easily in the border area of regions. This is caused by the difficulty to bring direct
inter-regions autonomy interaction in the region. Given that the interaction between the regions is a collaborative planning process, it
is necessary the explanations of inter-regions collaboration strategies used in the interactions.

Based on the background of the problems explained above, the research discussed in this article has the following research
questions: How inter-regional collaboration strategies used in the interaction of the parties involved in the management of water
utilization of the Springs of Senjoyo, and why? Based on the research question, the purpose of the research discusssed in this article
can be formulated that is to examine how inter-regional collaboration strategies are used in the interaction of the parties involved in
the management of water utilization of the Springs of Senjoyo, and what matters that influence it.

Il. INTER-REGIONS COLLABORATION STRATEGIES

Inter-regions planning, particularly that occurs in the interaction between regions in urban areas in the border cities in Indonesia,
aims to develop inter-regions collaboration. This approach is needed to develop the synergies of the potentials of the regions, that can
be used for the development of the border area together. To achieve the objective, the process of planning needs to be based on the
collaborative planning approach. The collaborative planning approach is a practical approach to communicative planning theory,
which emphasizes the building process of agreement or understanding between the involved parties involved (O'Leary and Vij, 2012;
O'Flynn and Wanna, 2008; Healey, 2006).

Gray (1989) stated that collaborative action is the process of interaction between the parties who see a problem from different
sides, explore the differences between them, and find solutions together through of the agreement. The solution is a joint opinion
adopted by all parties involved in the planning as discussed and negotiated. The development of the solution becomes the focus in
collaborative planning process for not only to share information, but also to create an innovative and creative action to develop the
solution together. The solution is not only built through sharing of information, but also a variety of ideas, thoughts, potentials, power
authorities, and political power.

Recently, planners have used the collaborative planning for involving parties, such as the government, private and public, in
accommodating the interests of the public (Healey, 2006; Margerum, 2002). In the metropolitan region, especially in inter-regions
cooperation in urban areas, the planners use the planning on the interaction between the regions for building the cooperation between
regions (McCarthy, 2007). Because the interactions between regions are varied, the planning also has various kinds of characteristics
of with different collaborative natures. In order for the right kind of action, planners using the collaborative strategies to determine the
type of collaborative action.

Undertaking the collaborative planning approach requires collaboration strategies. In this research, the definition of the inter-
regions collaboration strategy is the collaborations between the regions to build solutions to overcome the problems in urban areas in
the city border. The strategy is the general direction to take an action. Therefore, the strategies need more various operational
directions, that are action plans and execution managements. An action plan is operational directives will be implemented. While the
execution management is needed to direct the implementation.
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Based on Healey (1991), the inter-regions strategic collaboration in the border area of the city, can be grouped into five styles of
action planning, namely: 1) the social reform planning style, which is planning oriented to meeting the needs and interests of the
community, as part of social reform process in a particular region; 2) the policy analysis planning style, namely planning oriented
planners oriented expertise as a policy analyst; 3) the managerial planning style, including planning which intends to manage the
fulfillment of the needs and interests of the community, both in the region itself and its neighbors; 4) the intermediation planning style,
including planning oriented to the tasks of government, who regard the city as its own regional interaction with its neighbors; and 5)
the bureaucratic planning style, the planning is oriented to the tasks of government to meet the needs and interests of their own city or
region. In short, the strategy of inter-regions collaboration is a collaborative action plan utilized by planners to build a joint of
agreement, through the bureaucratic approach, intermediation, social reform, or managerial and policy analysis styles.

Based on Thomas (1976, 1992), the management styles of interaction has two strategies namely: 1) the assertive management,
which focuses only to promote their own interests; and 2) the cooperative management, which is more concerned with the interests of
other parties. Based on the concept of Thomas (1976, 1992), then the types of inter-regions collaboration strategies can be as follows:
1) the avoiding management style, which sees the existence of the border area is not important; 2) the competition management style,
which exploits the potential of the border area for the benefit of their own region; 3) the accommodation management style, namely
the desire to accommodate the management of its neighbors to jointly exploit the border area; 4) the collaborative management style,
the building management and the neighboring city of agreement to establish joint border area; and 5) the compromise management
style, that put forward a compromise between the city and its neighboring blood in the development of border areas. In short, from the
view of management styles, the collaboration strategy consists of assertive management that emphasizes its own country, consistsing
of the avoiding management style and competition management style; the cooperative management, consisting of management style
accommodation and collaborative management style; as well as the management style compromise.

Besides the collaborative planning, the inter-regions collaboration strategy also requires management mediation. Mediation is a
process of engaging a third party, called a mediator in an interaction (Horowitz, 2007). In the border areas of the city, the mediator
bridging the interaction between the city and its neighbors. According Riskin (1996) style of mediation consists of two types, namely
facilitative and evaluative mediation. Facilitative mediation is a mediation that provide an atmosphere conducive to helping the parties
to beinteraksi build consensus. In this mediation, planners act as intermediaries that bridges the interaction in the process of planning
(Healey, 1991). While evaluative mediation is mediation that mimics the trial in court. Mediator is like the judge who issued decisions
that must be made by the parties to the dispute. In this case, the planner uses his expertise to evaluate the conflict, and provide
solutions to resolve the conflict.

I1l. OVERVIEW OF THE SPRINGS OF SENJOYO UTILIZATION

The Springs of Senjoyo is located approximately 2 km from the main arterial road of Semarang-Solo in eastward.
Administratively, the Springs of Senjoyo is located in the authority area of the Villages of Tegalwaton and Bener, the District of
Tengaran, the Regency of Semarang. The springs are right in the middle of the area that divides the two villages, and into the separator
between them. The border area of the Senjoyo area is located in the north of the Village of Bener, the east of the Village of
Tegalwaton, the west of the Village of Bener and the south of the Village of Tegalwaton. The Village of Tegalwaton is directly
adjacent to the the Village of Tingkir Tengah, the District of Argomulyo, the City of Salatiga.

The Springs of Senjoyo is located on the slopes of Mount Merbabu, with a height of approximately 608 m above sea level. The
springs is located in the hills of the valley between two hills that flank the west and east side. Hill in the west has a height of
approximately 670.5 m dpal. While the hill to the east has a height of 706 m dpal. The hills are filled with large and old trees in the
area surrounding the springs, used as a camping ground.

The Springs of Senjoyo has a large water discharge. In the year of 2006, its discharge was recorded at 1156.00 m3/sec. However,
In 2011, the discharge has decreased relatively sharp, at 1,023 m3/sec, due to the conversion of agricultural land and forests in its
surrounding area into residential areas. The large discharge of the springs are utilized as water sources for the irrigation of agricultural
land in the surrounding area, and also utilized by various parties. The PDAM of Salatiga utilizes the water of springs approximately
190 liters/second as a source of clean water for the city and its neighboring region. Meanwhile the PDAM of the Regency of
Semarang take about 30 liters/sec to be distributed to villages around Salatiga. Water of the springs is also utilized as the industrial
raw water, that taken by the textile company, PT. Damatex, of approximately 53 liters/sec. It is also utilized by the Infantry Battalion
of 411 of Salatiga, took about 11.8 liters/sec for the needs of their dormitories. The rest is taken directly by the surrounding villages
for irrigation, bathing and washing, and partly taken by the Village of Karang Gondang, the Distric of Pabelan, the Regency of
Semarang.

Actually, the joint utilization of the water of the Springs of Senjoyo has occurred since the President Soekarno era. The joint usage
of the springs was established between the Regency Government of Semarang with the textile company, PT. Damatex, since the
company's founding in 1961. For the usage, PT. Damatex have to pay compensation for environmental conservation Rp. 7.500.000, -
for a period of 4 years starting in 2005 and payment for water usage with the calculation of Rp. 500,-/m3. However, conditions on the
ground that the compensation fee had not even realized by the Regency Government of Semarang for environmental conservation in
the Senjoyo area. It reflects the government's indifference to manage the Senjoyo area, besides a lack of coordination between the
fields that deal with water use areas that deal with environmental problems.
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Another partnership that is being sought is the cooperation between the Regency Government of Semarang with the City
Goverment of Salatiga. This cooperation scheme to some joint decision between the PDAM of Salatiga City and the PDAM of
Semarang Regency not between the regions that have the force of law. In this cooperation, the the PDAM of Salatiga pay certain
royalties based on the amount of water flow taken to the PDAM of Semarang Regency. However, until now, this cooperation progress
is still in a dicussion, so that there is not any final agreement. Utilization the springs by the PDAM of the Regency of Semarang as raw
water is utilized to serve the the Tingkir area which are parts of the City of Salatiga and Tegalwaton village which is part of The
Regency of Semarang. While the use of water by the PDAM of Salatiga City for raw water utilized to serve most areas of Salatiga and
parts of The Regency of Semarang. Exchange of services based on the proximity of the service area in order to improve the raw water
distribution operations.

Utilization of water sources for the raw water needs more enjoyed by the City of Salatiga. This was due to the geographical
location of the city that is lower than the Springs of Senjoyo. Thus, the springs is a strong supporter in the development of the City of
Salatiga through providing clean water infrastructure. In the direction of spatial planning, the provision of raw water in the
development of any industrial area, in particular in the District of Tengaran, is not allowed to take from the direct ground water, but
they have to use the water from the Lake of Rawapening and the Springs of Senjoyo through the taps networking of PDAM. The
ground water drilling is feared could lead to a decrease in water discharge of the springs in this region.

The Regency of Semarang Regulation Number 6/2011 on the Regional Spatial Plan of Semarang Regency Year 2011-2031,
directed that the Senjoyo Area has been designated as a conservation area, and the forest surrounding the springs has been protected as
the water catchment area for the springs. Thus functioned as Senjoyo Region there are several springs that have a large enough flow so
as to supply the water needs of the surrounding area. To protect the Senjoyo area, the spatial regulation directs the need for protection
of the existing dam and reservoir construction of the Village of Lebak, the District of Bringin.

Meanwhile, according to the City of Salatiga Regulation Number 4/2011 on the City of Salatiga Spatial Plan Year 2010-2030, the
Springs of Senjoyo area is directed as a source of raw water to meet the needs of the PDAM of the city. The Springs of Senjoyo
geared to serve the Villages of Tingkir Lor, Tingkir Tengah, Ledok, Tegalrejo, Mangunsari, Kalicacing, Kecandran, Sidorejo Lor, and
Pulutan Mangunsari. The policy shows that although the springs is located and formarly owned by the Regency of Semarang, but has
become one of the important resources of raw water for the PDAM of the City of Salatiga.

Moreover, the Regency of Semarang Spatial Plan Year 2011-2031 directs the Springs of Senjoyo Area as a tourist area. Aside
from being a protected area, the Senjoyo area also is a place for recreation and perform kungkum (soaking) rituals of certain people
who visit the area because of their religious beliefs. In the Regency of Semarang Tourism Master Plan, the territory of the regency is
divided into four Tourism Development Regions (WPP-Wilayah Pembangunan Pariwisata) and ten Tourism Development Area (KPP-
Kawasan Pengembangan Pariwisata). The Senjoyo area is included in the WPP-4 and KPP-1. The KPP-1 includes the Districts of
Tengaran, Suruh, Susukan and Kaliwungu with the service centers in the District of Tengaran. The focussed attractions of the KPP-1
is the Senjoyo area with its water springs, natural attractions, and cultural folk art.

The Senjoyo area is developed to become a tourist attraction based their visit people who believe in the mystical value of springs
Senjoyo. They visited on certain nights like Tuesday and Friday night kliwon, 1 Shura night, the night of 15 in the Javanese calendar
and visit occurred on the night to 21 Ramadan. They visited to perform rituals in the the Springs of Senjoyo kungkum this in order to
obtain a blessing and welcome the arrival of the Lailatul Qodar. The soaking ritual in the Springs of Senjoyo, called as kungkum is in
order to seek blessings by giving offerings at Joko Tingkir ruins located near the ponds ritual.

IV. RESEARCHFINDINGS AND DISCUSSIONS

There are some different parties involved in the interaction between regions that occur in the cross-border utilization of the
Springs of Senjoyo in urban areas on the border of the City of Salatiga. The water of the Springs of Senjoyo is utilized as raw water by
different parties, which are the PDAM of the Regency of Semarang to serve the Village of Tegalwaton of the District of Tengaran and
the Villave of Tingkir Tengah of the City of Salatiga. While the PDAM of Salatiga utilizes the raw water to serve most parts of the
south of the city, and the District of Tuntang of the Regency of Semarang. While the textile industry, PT. Damatex utilizes the raw
water for industrial purposes. Meanwhile, the Infantry Battalion 411 Salatiga utilizes the raw water to meet the needs of their soldier
housing and other military activities.

As an irrigation water along the River of Senjoyo, the water from the Springs of Senjoyo is utilized to flood the rice fields in the
Villages of Bener and Tegalwaton, the District of Tengaran and most of the flow through the rice fields in the Districts of Suruh,
Pabelan, Bringin and Bancak, of the Regency Semarang as well as a small part of Salatiga region. Besides, the people of the
surrounding villages utilized the water for washing, bathing and other activities. Some persons use the springs for recreational
activities, such as camping, playing games and enjoying the beautiful panorama surrounding the springs. Some persons undertake
kungkum (soaking) ritual at a certain time. As it has been explained before, the kungkum ritual is a ritual which some person soaks in
the lake of the Senjoyo in order to ask something to the God, as they believe that the water of the springs contains certain magical
properties. They just emulate the ritual of Joko Tingkir, the historical figure having supernatural powers, to obtain the powers by
doing the kungkum in the lake.

However, as the Springs of Senjoyo is on the authority area of the Regency of Semarang, all activities must obtain permissions
from the authority. In other word, the utilizations should be based on the consent of the Regency Government of Semarang. This is
necessary because local governments have a responsibility to maintain the sustainability of the use of the springs. The formal
cooperation that has been done, is with PT. Damatex, which has been done since 1975. However, the legal cooperation between the
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Regency government of Semarang with the City of Salatiga or the PDAM of Salatiga have not been completed. While the cooperation
permit with the 411 Infantry Battalion Complex Salatiga has not been initiated at all.

Borrowing a term of Selden, Sowa, and Sandfort (2002), the interaction that occurs in this object research is the cooperative
interaction, because the Regency Government of Semarang allows the parties who use water the Springs of Senjoyo, including from
neighboring towns. Meanwhile, the use of cross-border raw water occurs has not been guided by a clear cooperation agreement for all
parties. Utilization the Springs of Senjoyo itself together is a tradition that lasted a long time (since 1960). Policies allow various
parties to utilize the Springs of Senjoyo is a form of respect for the tradition.

In the interaction between the regions of the research object, the City of Salatiga considers that its border area has potentials in the
form of the large discharge of the Springs of Senjoyo to meet the needs of the raw water of its PDAM. Borrowing a term of Blatter
(2006), the City of Salatiga considers the border area as the frontier area, for being able to be utilized for the development of the city.
Meanwhile, the Regency Government of Semarang that allows potential Springs Senjoyo utilized by the PDAM of Salatiga considers
the border area as a backyard, because it allows the natural resources is utilized by its neighbors.

The attitude of the City Government of Salatiga in general and the PDAM of Salatiga in particular the view that the neighboring
areas have the potential to supply raw water for water supply, so it needs to be utilized, showing their attitude, to borrow a phrase
Thomas (1976, 1992), is assertive strategy. The assertive strategy is the strategy that leads directly to the destination, honest, open,
confident, and resolute stance. Thus, the city has high confidence to get approval in the use of natural resources that are in the
neighboring regions, in particular the use of the Springs of Senjoyo in Regency of Semarang.

Meanwhile, the Regency Government of Semarang considers that the Springs of Senjoyo is a natural resource that is needed by
some parties, including by the PDAM of Salatiga, so it needs to be managed by cooperative approaches, including taps allow Salatiga
come to use it as a source of raw water. In the words of Thomas (1976, 1992), the attitude of the Government of Regency of Semarang
was called as cooperative. The cooperative strategy is the strategy that is willing to meet the needs and interests of individuals/ groups.
In this research object, the Regency Government of Semarang to cooperate against various parties who utilize the Springs of Senjoyo,
including from the PDAM of Salatiga.

When viewed from the utilization planning process, the parties who use the water the Springs of Senjoyo do individually. The
planners involved in the interaction are from the PDAM of Salatiga, the PDAM of Semarang, and the Office of Public Works of the
Semarang Regency. The results of the planning is done individually coordinated through the regular meetings forum by the PDAM of
Semarang and the Office of Public Works of Semarang Regency. The Office of Public Works should have developed and
implemented planning, monitoring, control and coordination of the use made by all beneficiaries. However, the agency has not been
able to perform its role optimally.

Borrowing a term Healey (1991) that such an attitude planners, including planning policy studies, IE oriented planner to planner
expertise as a policy analyst. Utilization plan Springs Senoyo carried along through policy studies PDAM Semarang and Regency of
Semarang Department of Public Works. Planning is done for to implement the tradition of cooperation between the parties that use
water the Springs of Senjoyo. Planning policies are assessments that bring The Regency Government of Semarang policy with the
policy beneficiaries Senjoyo Springs, based on inter-regional policy.

Judging from his management, the substance of the research object management is the management of the utilization of the
Springs of Senjoyo as a source of raw water for water services in the border area Salatiga and Regency of Semarang. Interaction
between the managed area is the use of shared water the Springs of Senjoyo as raw water. Business activity is in fact composed of
several institutions, namely taps Regency of Semarang, Department of Public Works for Water Resources and Energy and Mineral
Resources of Semarang Regency and villages that have territory in the Springs of Senjoyo.

For the City of Salatiga, the border area is a frontier area, because it has the potential to support the supply of raw water for the
provision of clean water through the PDAM of Salatiga. The Regency of Semarang considers the border area as a backyard area,
because it allows neighboring regions to obtain the raw water supply of water resources in the border areas in the region. This can
occur due to the inability of the Regency of Semarang in support of its development, particularly in the provision of clean water in
their villages in the border area with Salatiga. Besides, the management of such shows appreciation for the tradition of the regency
joint use the Springs of Senjoyo.

When viewed from the position of urban management, the interaction found in middle management and management first.
Interaction in middle management is the interaction between several regional institutions, which are the PDAM of Salatiga City, the
PDAM of Semarang Regency, and the Office of Public Works for Water Resources and Energy and Mineral Resources of Semarang
Regency. The nature of the interaction management is technically implementation of the government policies. At the first level of
management, the management performed by village governments that manage the Springs of Senjoyo to meet the needs of the people
of the villages. In addition, the village governments are firstly role in allowing a variety of users, such as the PDAM of Salatiga and
other beneficiaries.

In this research, the PDAM of Semarang Regency and the Office of Public Works for Water Resources and Energy and Mineral
Resources of Semarang Regency have roles in planning and control of water supply services across the regions. The Office has
specific tasks, that is monitoring the utilization of the Springs of Senjoyo, within the framework of preserving these springs. While the
PDAM role is coordinating utilization. Meanwhile, the Tegalwaton Village, Tengaran District, Semarang Regency contributes directly
supervise the use by various users, both from the public living surrounding the springs, or by the PDAM of Salatiga and Semarang.

From the analysis of the roles and functions of the parties involved in the interaction between the regions in the Springs of Senjoyo
utilization, it can be concluded that such the interaction is cooperative, the interactions made by an area that gives permission to the
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neighboring regions to provide cross-border services entry into the border area in the jurisdiction. The permission was given in honor
of joint use of water from the Springs of Senjoyo has become tradition, as it has been done for a long time.

According to Thomas (1976, 1992), the cooperative interaction occurs because one of the parties that interact is to accommodate
the wishes or authorize others to exploit its potential. In general, this can happen because the party providing the license, in this case
the Regency Government of Semarang sees its border area as the backyard because it allows the utilization of its resources, in this
case is the Springs of Senjoyo utilized by neighboring regions. In this case, based on the criteria of Thomas (1976, 1992), the Regency
of Semarang cooperative towards its neighbors. Meanwhile, for the City of Salatiga, resources the Springs of Senjoyo is a potential
that can support the fulfillment of clean water. Thus, the City of Salatiga is assertive in the management of the interaction between
these regions.

From the analysis of the management of water supply services cross-border areas, it can be formulated that interaction occurs
between regions that are informal coordination interaction. Such interactions are not based on a formal cooperation agreement, but
based on the tradition that has been going on for a long ago. Meanwhile, the Regency Government of Semarang, in particular the
policy determinants is not actively involved. In other words, the interaction is not based on any formal cooperation among local
governments concerned.

Meanwhile, based on the characteristics of urban management, the Regency Government of Semarang use property management,
due to accommodate the wishes of the PDAM of Salatiga City to use water from the Springs of Senjoyo as raw water. According to
Thomas (1976, 1992), property management is management that allows the involvement of other parties in exploiting the potential
contained within his own party. The accommodation management style may occur due to self-consciousness that its potential can also
be utilized by others who need it. In this research, because the capacity of the Springs of Senjoyo contained in the border area, the
Regency Government of Semarang to allow the PDAM of Salatiga City to use.

In the terms of the characteristics of mediation management, interaction between regions in this research do not involve any third
party as a mediator that bridges the interaction. Interaction without mediators also performed during the conflict. The shape of the
conflicts that have occurred are between groups of people who use the water for irrigation, because of the presence of groups of
people who feel they have an unfair supply. The conflict is resolved through inter-village meetings..

V. CONCLUSIONS

Under the Law No. 23/2014 on the Local Government, the utilization of water from the Springs of Senjoyo cooperation is
mandatory, because it is undertaken in the form of inter-regions cooperation in the border area, and has a cross-regions externalities.
In addition, the cross-border cooperation of the governance affairs causes the provision of public services more efficient if managed
together. To carry out the mandatory cooperation, the Regency Government of Semarang should translate the inter-regions service
into a formal cooperation agreement with the users of the springs. At the time this article was written, there is no formal cooperation
agreement that is set as the foundation utilization of the springs.

The beneficiaries of the Springs of Senjoyo are varied. The PDAM of Salatiga City utilizes it to meet the needs of the raw water
for servicing the people of the city. The textile company, PT. Damatex usage it as a source of raw water for the process industry.
While the 411 Infantry Battalion Salatiga uses it as clean water to meet the needs of housing troops. Meanwhile, people around the
springs used for many daily needs, such as for drinking, cooking, washing and bathing. While the Department of Irrigation and Water
Resources of Central Java province uses it as irrigation water for a wide area around the city of Salatiga and the Regency of Semarang.
Interaction between regions in the research discussed in this article is the use of cross-border Senjoyo Springs area in the border region
Salatiga. This case is driven by the cross-border use of the Springs of Senjoyo located in the district he Semarang. Spring Senjoyo
used as a source of raw water by the PDAM of Salatiga City to provide clean water for the people. Semarang regency government, as
the official owner of the spring, allowing the use by its neighbors as a tribute to the tradition of the use of the eye by various parties
that have lasted for a long time, since 1961.

On the basis of the interaction between regional background, can be determined that the neighboring areas around the Springs of
Senjoyo, especially the City of Salatiga which gets the raw water supply services cross-border view that the border area is an area of
the front page, as it allows regions of the services they get from the area their neighbors. The main reason is argued such area is due to
their inability to provide services to the community. Meanwhile, Semarang regency government sees the area as a border region
behind the region, because it allows its neighbor utilize its natural resources to meet the needs of its population.

Based on the perspective of these areas, it can be concluded that the City Government of Salatiga uses functional assertive
collaboration strategies in the region interaction, because utilizing resources from neighboring areas, to meet the water needs of the
population in the region. Meanwhile, the Regency Government of Semarang uses a strategy of cooperative collaboration between
functional areas, because the government gives permissions to neighboring areas to take advantage of the resources available in the
region. Unfortunately, these interactions have not been guided by a formal cooperation agreement. Both the interaction regions for the
interaction of long-standing and become a tradition..

REFERENCES
[1] J. K. Blatter, Border theory, in Encyclopedia of Governance. Thousand Oaks, CA, SAGE Publications, 2006, pp. 86-89.

WwWw.ijsrp.org



International Journal of Scientific and Research Publications, Volume 5, Issue 5, May 2015
ISSN 2250-3153

(2]
(3]
[4]
[5]
[6]
[71

(8]
[9]
[10]
[11]
[12]

[13]
[14]

[15]
[16]

[17]

101

J. W. Creswell, Qualitative inquiry and research design: Choosing among five traditions. London, Sage Publications, Inc., 1998.

B. Gray, Collaborating: Finding common ground for multiparty problems. San Francisco, CA, Jossey-Bass Publishers, 1989.

P. Healey, Debates in planning thought, in H. Thomas and P. Healey (editor): Dilemmas of Planning Practice. Avebury, Aldershot, 1991, pp. 91-97.
P. Healey, Collaborative Planning: Shaping Places in Fragmented Societies (Planning, Environment, Cities). New York, Palgrave Macmillan, 2006.
S. Horowitz, Mediation; in C. Webel & J. Galtung (eds.), Handbook of Peace and Conflict Studies. London, Routledge, 2007, pp. 87-95.

M. Jones & I. Alony, “Guiding the use of Grounded Theory in Doctoral studies: An example from the Australian film industry.” International Journal of Doctoral
Studies, 6 (N/A), 2011, pp. 95-114.

R. D. Margerum, “Collaborative planning: Building consensus and building a distinct model for practice.” Journal of Planning Education and Research; 21; 2002,
pp. 237-248.

J. McCarthy, Partnership, collaborative planning and urban regeneration. Aldershot, Ashgate, 2007.
H. Mintzberg, The Rise and Fall of Strategic Planning: Reconceiving Roles for Planning, Plans, Planners. New York: The Free Press, 1994.
J. O’Flynn dan J. Wanna, Collaborative governance: A new era of public policy in australia? Canberra, ANU E Press, 2008.

R. O'Leary and N. Vij, “Collaborative public management: Where have we been and where are we going?.” The American Review of Public Administration, 42:
2012, pp. 507-516.

L. L. Riskin, “Understanding mediators’ orientations, strategies and techniques: A grid for perplexed”. Harvard Negotiation Law Review; 1996; 1:7; p. 7- 57.

S. Selden, J. Sowa & J. Sandfort, “The impact of nonprofit collaboration in early child care and education on management and program outcomes.” Public
Administration Review, 66 (3), 2002, pp. 412-425.

A. L. Strauss and J. M. Corhin, Basics of Qualitative Research: Techniques and Procedures for Developing Grounded Theory. London, Sage Publications, Inc.,
1998.

K. W. Thomas,. “Conflict and conflict management,” in M. D. Dunnette (editor): Handbook of Industrial and Organizational Psychology. Chicago, Rand
McNally, 1976, p. 889-935.

K. W. Thomas, Kenneth W. “Conflict and conflict management: Reflections and update,” in Journal of Organizational Behavior (1986-1998); 13, 3;
ABI/INFORM Global: May 1992, pp. 265-278..

AUTHORS

First author - Hadi Wahyono, Doctoral students, Department of Urban and Regional Planning, Diponegoro University,

hadiwahyono@yahoo.co.id.

Second Author - Achmad Djunaedi , Proffessor, Department of Architecture, Gajah Mada University, achmaddjunaedi@yahoo.com.
Third Author - Bakti Setiawan , Proffessor, Department of Architecture, Gajah Mada University, bobi.setiawan@yahoo.com.
Fourth Author - Leksono Subanu, Senior lecturer. Department of Architecture, Gajah Mada University, isubanu@gmail.com.

Correspondence Author — Hadi Wahyono, hadiwahyono@yahoo.co.id, +628122886465.

WwWw.ijsrp.org


mailto:bobi.setiawan@yahoo.com

International Journal of Scientific and Research Publications, Volume 5, Issue 5, May 2015

ISSN 2250-3153

102

Survival Analysis of UIS patients under Parametric and
Non-Parametric Approach using R software

Deepapriya. S and Ravanan. R

Department of Statistics, Presidency college, Chennai - 600 005

Abstract- The study of survival analysis involves censoring
which is an important feature of the clinical data. This paper
deals with the analysis of non-parametric and parametric
estimates of survival function and median survival time of
UMARU Impact Study (UIS) data. The Survival probabilities
S(t) are estimated by Kaplan Meier product Limit method under
non-parametric approach and the survival functions are estimated
through Weibull distribution, Exponential distribution and
lognormal distribution under parametric approach. In modelling
the survival data, most of the time we have no prior information
about the theoretical distribution of survival time and graphical
tools are employed to fit a better distribution using R Software.

Index Terms- censoring, Kaplan Meier estimate, parametric
survival function, survival probability

l. INTRODUCTION

urvival analysis is a collection of statistical procedures for

data analysis for which the outcome variable of interest is
time until an event occurs. A special feature of survival data,
which renders standard methods inappropriate, is that survival
times are frequently censored. The exact survival times of the
study subjects are unknown. That are called censored observation
or censored times and can also occur when people are lost to
follow up after a period of study. This paper deals with the
survival analysis of University of Massachusetts AIDS Research
Unit (UMARU) Impact Study (UIS) data under non Parametric
and parametric method. Survival probabilities are estimated by
Kaplan Meier Product limit method under non-parametric
approach and the survival functions are estimated through
Weibull distribution, exponential distribution and lognormal
distribution under parametric approach. The non parametric
technique (Kaplan-Meier, 1958) is applied to estimate the
survival functions and hazard rates of the survival data.
Estimating the distribution of the dependent variable without
making assumptions about its shape is an important first step in
analyzing a dataset [8]. Given the importance of the distribution
of the dependent variable it is valuable to “let the data speak for
itself” first. In biomedicine, prior knowledge about the
distribution of survival function is appropriate to compare the
survival functions [4]. Although non parametric methods play an
important role in survival studies, parametric techniques cannot
be ignored. Once an appropriate statistical model for survival
time has been constructed and its parameters estimated, its
information can help to predict survival, develop optimal
treatment regimens, plan future clinical or laboratory studies [7].
R software is used to estimate survivor function Non-

parametrically, Parametrically by Weibull, exponential, Log-
normal distribution for the UIS data.

1.1 Survivorship function

Let T be the survival time and S(t) is the probability that an
individual survives longer than t. i.e.,
S(t) = p(T >1) =1- p(T <t) =1- F(1),
Where F (t) is the distribution function of the time t,
S(t) is non increasing function of time t with the properties
S@)=1fort=0.
S (t) =0 for t = oo,
S (t) is known as the cumulative survival rate. The graph of S (t)
is called the survival curve.

Il. NONPARAMETRIC METHOD

Non parametric analysis, estimating the probabilities
without making any assumptions on its shape is called non-
parametric analysis [8].

2.1 Kaplan- Meier method of estimation

Let n be the total number of individuals whose survival
time, censored or not, are available. Relabeling the survival times
in order of increasing magnitude such that t;<t,< ... <t, and the
values of r are consecutive integers 1,2,....,n if there are no
censored observation. If there censored observations, they are
not. Then the survival probabilities are calculated using

n-r
s(e) = va-f n—r+1 Where r runs through those positive integers

for which t, < t and t, is uncensored. The variance of s(t) is
o 1
. " = —
approximated by varls(e)] = [s(0)] Er:.r!—r:'::r!—r+1:| where r
includes those positive integer for which t()<t and t, corresponds

lvar(s(0)

to a death. Estimated standard error is¥ .95%
confidence interval for s(t) is s(t)+1.96S.E[s(t)].

I1l. PARAMETRIC APPROACH

Parametric approaches are used either when a suitable
model or distribution is fitted to the data or when a distribution
can be assumed for the population from which the sample is
drawn [8]. Commonly used survival distributions are the
exponential, Weibull, lognormal, and gamma. In this paper AIC
(Akaike Information Criterion)[4] is used for the selection of a
Distribution that fit the data among the given.

3.1 Exponential distribution
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The simplest and most important distribution in survival
studies is the exponential distribution. The exponential
distribution is characterized by a constant hazard rate A, its only
parameter. A high A value indicates high risk and the short
survival: a low A value indicates low risk and long survival [4,5].
When the survival time T follows the exponential distribution
with a parameter A, the probability density function is referred as

Iﬂe““ tz0,1=0
f(t) = 0 E=0

and survivorship function is then S(t) = exp[-At] t > 0, and the
hazard function is h(t) = A.

3.2 Weibull Distribution

Weibull distribution is one of these lifetime distributions,
named after the Swedish physicist Waloddi Weibull(1936)[4,8].
The weibull distribution with two parameters has hypothetical
confirmations in technical as well as biomedical applications as a
purely empirical model.

The continuous random variable t has a weibll distribution
with two parameters A,y and the density function is given by
f(t) = yAMt) exp[-(At)"] t>0,4>0,7>0
Survivorship function is S(t) = exp[-(At)']
h(t) = yA(ht)"™?

weibull distribution has two parameters, where y is the
shape parameter and A is scale parameter. At y < 1, the failure
rate decreases over time, at y = 1 failure rate remains constant
over time, and at y > 1 failure rate increases over time.

3.3 Log-normal

Its origin may be traced as far back as 1879, when
McAlister(1879) described explicitly a theory of the distribution.
Most of its aspects have since been under study. Gaddum(1945)
gave a review of its application in biology, followed by
Boag’s(1949) application in cancer research[4,5]. The Survival
time T such that log T is normally distributed with mean p and
variance 6. We then say that T is log normally distributed and
write T as A (u,6°). The log normal distribution is suitable for
survival patterns with an initially increasing and then decreasing
hazard rate [8].

The probability density function and the survivorship
function are, respectively,

1 —(lagt-p)?
f(t) = todam © t>0,0>2
1 - -
1 =1 —;:j-_ngr —i"
S(t) == rvam = dx

The popularity of the distribution is due in part to the fact
that the cumulative values of y = log t can be obtained from the
tables of the standard normal distribution and corresponding
values of t are then found by taking antilogs.

3.4 R Software

R software is used to find survival probabilities under non
parametric approach [11], survival curves and fitting the survival
distributions parametrically. First install package survival using
>install.packages(‘survival’)
To load libraries, use

>library(survival)

IV. COMPUTATION AND CALCULATION

103

The data set contains 628 subjects are considered without
incorporating the covariates a null model is being fitted for the

survival times of the data.

Table 4.1 (Survival Probability Obtained By Kaplan Meier

Estimator)
. lower | upper
Time | n.risk | n.event Survwa_l_ . std.err | 95% QE‘EA)
probabilities Cl Cl

2 628 1 0.998 0.00159 | 0.995 | 1

3 627 3 0.994 0.00317 | 0.987 | 1

4 624 4 0.987 0.00448 | 0.979 | 0.996
5 620 4 0.981 0.00546 | 0.97 | 0.992
6 616 3 0.976 0.00609 | 0.964 | 0.988
7 613 4 0.97 0.00684 | 0.956 | 0.983
8 609 2 0.967 0.00717 | 0.953 | 0.981
9 607 2 0.963 0.0075 | 0.949 | 0.978
10 605 4 0.957 0.00809 | 0.941 | 0.973
11 601 3 0.952 0.00851 | 0.936 | 0.969
12 598 2 0.949 0.00878 | 0.932 | 0.966
13 596 1 0.947 0.0089 | 0.93 | 0.965
14 595 4 0.941 0.0094 | 0.923 | 0.96
15 591 3 0.936 0.00974 | 0.917 | 0.956
17 588 1 0.935 0.00986 | 0.916 | 0.954
18 587 1 0.933 0.00997 | 0.914 | 0.953
19 586 2 0.93 0.01019 | 0.91 | 0.95
20 584 2 0.927 0.0104 | 0.907 | 0.947
491 129 1 0.204 0.01607 | 0.175 | 0.238
494 128 1 0.202 0.01603 | 0.173 | 0.236
499 127 1 0.201 0.01598 | 0.172 | 0.235
502 125 1 0.199 0.01593 | 0.17 | 0.233
516 120 1 0.197 0.01589 | 0.169 | 0.231
519 119 1 0.196 0.01584 | 0.167 | 0.229
559 54 1 0.192 0.01596 | 0.163 | 0.226
568 38 1 0.187 0.01632 | 0.158 | 0.222
659 9 1 0.166 0.02438 | 0.125 | 0.222

The survival fit obtained using the following R code for UIS

data.

us=read.table("d:rprog/usd.csv",header=T,sep=",")
kmpl=survfit(Surv(TIME,CENSOR)~1,data=us)

summary(kmpl)

plot(kmpl)
fig. 4-1 Kaplan Meier survival curve
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The survival probabilities are obtained using the KM fit the
curve obtained as a smooth curve for only 18% of censoring has
occurred and also the event time are immediate [7]. The median
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intercept = 5.0964 and ¢° = scale’= 1.4192 and the mean survival
time obtained from the log normal fit is 296 days. The survival
probabilities for the above mention distribution are obtained from
the estimated parameter of the survival fit using the R codes are
given in the table (1.3). The log likelihood and the AIC obtained
under the fit table (1.2) exhibits log normal is a suitable model
for the above mentioned data.

Table 4.3. Estimated survival probabilities from parametric
fit.

survival time estimated Non-parametrically as 208 day. . Estimated Survival Probabilities
Time Censor Exponential | Weibull Lognormal
Table 4.2(Parametric estimation of UIS data) 2 1 0.993128 0.988431 | 0.999996
_ 3 1 0.98971 0.983389 0.999973
(Intercept) | Scale Loglik | AIC 4 1 0.986303 0.978542 | 0.999913
Weibull 5.654021 | 1.138789 | -3382 | 6768.022 S 1 0.982908 0.973841 | 0.999795
- 6 1 0.979525 0.969257 0.999601
Exponential | 5.670383 1 -3388 5 6770.28 7 1 0976154 0964772 | 0.999316
: 8 1 0.972794 0.960371 0.998928
Lognormal | 5.096428 1.419206 | -3368 | 6739.905 9 1 0.969446 0.956046 0.99843
10 1 0.966109 0.951789 0.997814
weibull .null<- survreg(data = us, Surv(TIME,CENSOR) ~ 1, | 11 1 0.962784 0.947593 | 0.997077
dist = "weibull") 12 1 0.95947 0.943455 | 0.996216
Elot(gls[r;r]edict(weibulI, type = "quantile”, p = seq(0.01, 0.99, [13 1 0.956167 0.939369 | 0.995232
y=. ar 14 1 0.952876 0.935332 0.994125
y = rev(seq(0.01, 0.99, by = 0.01)), col = "red") 15 1 0.949597 0.931342 | 0.992897
. 17 1 0.943071 0.92349 0.990085
'I'Ev)\jziot;ﬂlul'l'lf- survreg(data = us, Surv(TIME,CENSOR) ~ 1, dist = g 1 0.939825 0.919625 | 0.988508
. " e 19 1 0.93659 0.915797 0.986821
E:/o_t (())i)—)[rlJr]edlct(Expo.null, type = "quantile”, p = seq(0.01, 0.99, 20 1 0933367 0912006 1 0.985029
R _ —u " 21 1 0.930154 0.90825 0.983135
y = rev(seq(0.01, 0.99, by = 0.01)),  col ="green) 22 1 0.926952 0.004526 | 0.981145
lognormal <- survreg(data = us, Surv(TIME,CENSOR) ~ 1, dist 23 1 0.923762 0.00836 | 0.979061
= "lognormal™)
lines(x = predict(lognormal, type = "quantile”, p = seq(0.01,
0.99, by=.01))[1,], : - - : :
y = rev(seq(0.01, 0.99, by = 0.01)),  col = "blue") ggg 8 0.104523 0.120419 85532?8
0.103447 0.119374 .

A null model for the Exponential weibull, and log normal | 659 0 0.103091 0.119028 | 0.229086
distribution is obtained by the above R code and scale obtained | 708 0 0.087066 0.103306 | 0.220447
by weibull fit(table.1.2) is 1.138789 nearly equals 1 and is a | 720 0 0.083537 0.099799 | 0.218549
special case of exponential and a exponential can also a better fit | 734 0 0.079601 0.095864 | 0.216431
for this data. The intercept of exponential fit is 5.670, A =exp (- | 762 0 0.072275 0.088475 | 0.212487
intercept) = 0.003448, 1 = 1/.003448 = 290 days. The mean | 763 0 0.072026 0.088222 | 0.212353
survival time obtained by exponential fit is 290 days and the | 805 0 0.062316 0.078266 | 0.207101
median survival time tos = -log0.5/A = 201 days. The two | 1172 0 0.017582 0.028147 | 0.181076

parameter of the weibull distribution are obtained from the
weibull fit are A= exp(-intercept)=.00350, and p = 1/scale=0.878.
The estimated parameters of log normal distribution are p =

4.1 Graphical representation of survival function using R
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V. CONCLUSIONS

On the analysis of UIS data the estimated survival
probabilities were given in the table (4.1) & (4.3) and the median
survival time was calculated graphically as 166 days under Non
parametric approach. The survivorship curves obtained by
Kaplan Meier method under Non-Parametric approach and also
by parametric method Exponential ,Weibull and Log-normal can
be visualised from fig(4.5) there is no significance difference
between the estimates of survivorship function obtained by
parametric and non parametric method. On a comparison with
the parametric distributions log normal is found to be a better fit
in accordance with the AIC value for the UIS data, moreover the
scale parameter obtained by weibull is nearly 1 which can be
reduced to exponential survival function so obtained for the UIS
data.
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Subclinical Neck Nodes in early stages of Oral Tongue
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Abstract- Oral tongue cancers are very aggressive, known for skip metastasis, high recurrence rates and poor salvage results. Strong et
al P! stated that 60% of patients died of neck recurrence when they were managed by only resection of primary and observation of
neck 1. SOHND [Supra omohyoid neck dissection] is not adequate enough for complete pathological evaluation of all neck nodes at
risk for patients of oral tongue malignancy. %

Index Terms- Oral; tongue; metastasis; cancer; MRI

l. INTRODUCTION

he best evaluation method to detect occult neck nodes is very challenging. Management of subclinical cervical nodes in cancers of

anterior %/3 " of tongue remains to be controversial Doing SOHND (Supra omohyoid neck dissection) NO Neck is not sufficient
due to the occurrence of skip metastasis. ' 2 Results of salvage neck dissection after appearance of neck nodes are not very
appealing ) Elective MND-111 (modified neck dissection — Type I11) in No neck does not improve the survival

A prospective study was conducted to know the best pre-operative evaluation method in comparison of HPE (Histo-Pathology
Examination) of specimen of tongue excision and neck dissection to predict the subclinical neck nodes in early stage of oral tongue
cancer.

1) Abstract

Aims and objectives: To evaluate the efficacy of prevailing methods of investigations to know the occurrence of subclinical neck
nodes in early lesions of oral tongue malignancy.

Study Design: Prospective case series

Protocol: Early lesions of oral tongue cancer were evaluated by clinical examination, MRI [Magnetic resonance imaging] of oral
cavity and neck, USG [Ultra Sonography] of neck. They were compared with histopathology with regards to neck nodes, cell
differentiation, and depth of tumor invasion as all underwent wide excision of primary with type 11l MND [Modified neck
dissection].

Results: USG has high sensitivity, specificity, positive and negative predictive value for neck nodes. MRI is a good tool to predict
depth of tumor invasion which is a significant factor for local and cervical control, Differentiation of cell and depth of tumor
invasion on HPE are a significant predictor of neck nodes

2) Introduction

Oral tongue cancers are very aggressive, known for skip metastasis, high recurrence rates and poor salvage results. Strong et al &
stated that 60% of patients died of neck recurrence when they were managed by only resection of primary and observation of
neck . SOHND [Supra omohyoid neck dissection] is not adequate enough for complete pathological evaluation of all neck nodes
at risk for patients of oral tongue malignancy.

3) Research Elaborations

Study Design: Prospective case study
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Materials and methods: A prospective study of 30 cases of carcinoma of oral tongue was carried out from July 2009 to December
2011 at Department of E.N.T. and Head and Neck, Govt. Medical College & New Civil Hospital, Surat. India.
Inclusion Criteria: All patients having T1, T lesions of carcinoma of tongue arising from anterior %/5™ of tongue were included.

Exclusion Criteria:

1. The patients previously treated and those who refused to give consent for study.
2. Patients not willing for regular follow up or did not turn up for regular follow up.
3. All patients with distant metastasis and major general debilitating disease.

Prerequisite:

1. The study design was thoroughly scrutinized and passed by Ethical committee of our institute.
2. All patients were informed, explained in detail about the study & only those patients were included in the study who gave
written consent for the same.

Protocol: Each patient, included in the study was admitted in the ward, detailed history was taken, thorough local, general and
systemic examination was performed. Pathological diagnosis was established by biopsy. Ultra sonography and MRI (Magnetic
resonance imaging) of neck for neck nodes were done; FNAC (Fine Needle aspiration cytology) was done for palpable nodes and
USG (Ultra Sonography) guided FNAC was done for impalpable nodes. TNM staging was done based on MRI which was done 5
to 7 days before final management.

All the patients underwent curative surgery as primary treatment in the form of wide excision of tongue with 2cm safety margins for
primary. Modified type 3 neck dissection was done (for N + neck i.e. more than 1cm neck node on MRI and/or when the depth of
tumor invasion was more than 3mm on MRI). Surgical specimen was sent for HPE after proper labeling of all margins and final
staging was done based on HPE. Post-operative full dose radiotherapy was advised when indicated. Follow up at regular interval
was carried out monthly for 6 months and 3 monthly thereafter. Local & Regional recurrence if any was treated appropriately.

4) Results or Finding

Our study comprised of 17 males and 13 females, with male to female ratio of 1.3 : 1, in the age group of 21-80 years, with mean
age of presentation being 50 years. In this study, only 3 patients were without any additions. 27 patients were addicted to tobacco
and in addition, two of them were consuming alcohol. The most common site of lesion was lateral margin of tongue in 96.66%
patients, whereas only one patient had growth on ventral surface of tongue (3.33%).

In this study we observed that 76.66% of lesions were ulcerative, 16.66% were endophytic and only 6.66% were exophytic.

Table 1: N staging based on different investigations:

N Stage No N N
Palpation of neck 26 04 0
USG Neck 21 09 0
MRI Neck 9 19 02
FNAC Not Possible Inconclusiv Inclusive

e
HPE 22 06 02

In our study we found the following statistical value for each method of evaluation of neck node as mentioned in Graph 1
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Graph 1: Statistical value of different investigations for neck nodes

Chi Square = 26.26

DF (Degree of Freedom) = 6

P (Probability) = 0.0002

(PPV = Positive Predictive Value, NPV = Negative Predictive Value)

Out of 26 patients of N, stage, 5 were upgraded to N; on USG and 17 were upgraded to N; on MRI Neck. This is indicative of USG
as more sensitive to pick up impalpable neck nodes with sensitivity of 100% and specificity of 96% compared to MRI.

On MRI of neck, we found 9 patients with Ny and 21 with positive neck node. For neck node positivity standard criteria were taken
into consideration. We found sensitivity and specificity of MRI to be 100% and 41 % respectively.

Table 2: T staging based on different investigations:

Chi Square = 18.18
DF =4
P =0.0011

When different evaluation methods were compared with T staging the P = 0.001 which was highly significant.

T, Stage T, Stage T, Stage (4.1
cm)
Clinical Examination 21 09 0
MRI 14 14 02
HPE 05 22 03

Above table shows that clinical examination underestimates the tumor which on MRI gets upgraded. 8 patients of RT,

(Radiological) on MRI were upgraded to pT, (pathological) and one patient of RT, was upgraded to pT; on HPE.

Table 3: Comparison of T stage with N staging on HPE

No (MRI/HPE) N; (MRI/HPE) N, (MRI/HPE)
T, 712 6/2 1/1
T, 2/19 11/2 1/1
Ts 01 212 0/0

Chi-square = 9.18
DF =4
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Chi-square = 5.63
DF =4

P=0.229
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For MRI above data are indicative that size of the tumor is directly proportional to neck node metastasis as both patients with T,
came as positive neck node on microscopic examination. Correlation of T stage with N stage is significant on HPE as P value is
0.057 but MRI does not correlate the same significantly as P value is 0.229.

Table 4: Pathological cell differentiation and Correlation with N stage.

N Stage No N1 N,
Well differentiated 18 0 0
Moderately differentiated 02 02 01
Poorly Differentiated 02 04 01

This shows significant correlation between grade of differentiation and neck node involvement with;

Chi square =17
DF =4
P =0.002

For MRI;

Chi-square = 10.4

DF=2
P =0.005

and for HPE

Chi-square = 9.27

DF=2
P =0.010

Table 5: Comparison of depth of tumor invasion with T stage on MRI/HPE

T1 (MRI/HPE) T, (MRI/HPE) T3 (MRI/HPE)
<3mm 0/0 0/0 0/0
3 to 9mm 7/5 0/8 0
>9mm 7/0 14/14 2/3

The above table shows that as the size of lesion increases the depth of invasion to deeper structure of tongue also increases. When
depth of tumor invasion was compared with T staging for MRI, P = 0.005 and for HPE, P = 0.01 both are highly significant.

As none of our patients had depth of tumor invasion < 3mm on MRI all were posted for MND type 3, 22 came as negative for
metastasis on HPE and 08 came as positive for metastasis indicating that MRI over estimates the nodes.

Table 6: Comparison of depth of tumor invasion with N stage on MRI/HPE

No (MRI/HPE)

N; (MRI/HPE)

N, (MRI/HPE)

<3mm 0/0 0/0 0/0
3 to 9mm 5/22 1/2 0/0
>9mm 4/0 18/4 2/2
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MRI;

Chi-square = 10.2
DF=2

P=0.006

and HPE
Chi-square = 21.7
DF=2

P =0.000

This suggests that depth of invasion is good indicator of possibility of neck metastasis on MRI as well as HPE. For tumor thickness
3 to 9mm, Y5 (16%) on MRI and %/,4 (8%) on HPE were found to have neck nodes. For tumor thickness > 9mm, 2/, (83%) on
MRI and ¢ (100%) were found to be neck node positive on HPE.

Discussion:

Cancer of tongue comprises of 35 % of all oral cavity cancers. ® In our study it was 31%. These lesions are very aggressive, known
for skip metastasis, high recurrence rates and poor salvage results. Strong et al ! stated that 60% of patients died of neck
recurrence when they were managed by only resection of primary and observation of neck .Primary aggressive intervention yields
better results keeping in mind the functional morbidity of tongue excision and neck dissection . SOHND is not adequate enough
for complete pathological evaluation of all neck nodes at risk for patients of oral tongue malignancy ™"

120

100 a3 a3
100
81 82 go 85
59 64

60
40
20
0

Ourstudy Merritet Giancarlo Akogluet Haberalet To EW et
al[6] et al[7] al[8] al[9] al[10]
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m Specificity %

Graph 2: Comparison of statistical values with other studies on palpation of neck

Merritt et al. ™ in a systematic review of studies comparing palpation with computed tomography (CT), found a sensitivity of 75%
and 83% and a specificity of 81% and 83% for palpation and CT, respectively. Giancarlo et al. "1 comparing palpation with
ultrasonography (US} found no differences between the methods, and palpation had a sensitivity of only 82% and specificity of
80%. Akoglu et al. ®! studied 23 patients and found a sensitivity for palpation of 59.2% and a specificity of 93%. Haberal et al !
documented sensitivity of 64% and specificity of 85%. To EW et al ™ found sensitivity of 93% and specificity of 70%. We got 50
% sensitivity and 100% specificity on palpation of neck.
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Graph 3: Comparison of statistical values with other studies on USG

On USG the sensitivity and specificity was found to be 100% and 95% in our study which was comparable with Akoglu et al® as
80 % and 59 % respectively., Haberal et al®® documented the same as 72% and 96% respectively. The sensitivity, specificity and
accuracy were found to be 47%, 93% and 70%, respectively in a study by To EW et al™ Schoder et al * documented 72%
sensitivity and 96% specificity by USG. The sensitivity and specificity for USG by Stuken et al % (84% & 68%), EMW et al*”
(47% & 93%) FAN et al 1 (72.5% & 82.1%) is documented in the literature.
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Graph 4: Comparison of statistical values with other studies on MRI

Wu LM et al ™ found sensitivity of 76 % with specificity of 86 % for MRI. A Meta-analysis conducted by Wenche M Klerkx et
al ™! found sensitivity of 0.84 (95% CI = 0.70 to 0.92), with a specificity of 0.82 (95% CI = 0.72 to 0.89) for the nine studies that
incorporated contrast enhancement in their multiple malignancy criteria for MRI. Whereas Fan S et al ™! documented it to be 50 %
and 75 % respectively for MRI.

Lam P et al ™ found significant accuracy for measurement of tumor thickness and staging on contrast enhanced T,-weighted and
T, weighted MRI when compared with histology tumor thickness (R =0.938 and 0.941, respectively).

Po wing et al found 7, tumor of up to 3 mm thickness has 8% subclinical nodal metastasis, tumor thickness of more than 3mm and
up to 9mm had 44% subclinical nodal metastasis, tumor of more than 9 mm had 53% subclinical nodal metastasis.
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Fukano et al ™8 found overall cervical metastatic rate to be 35.4% and depth of invasion was statistically significant predictors of

regional metastasis p = 0.0003 on HPE compared to our study where the same was 26% and P = 0.000, highly significant.

Morton RP et al ™! found no association between tumor thickness and nodal metastasis. Perineural infiltration was the only factor to

approach statistical significance.

Veness M J et al % found tumor thickness < 5 mm versus > 5 mm the incidence of nodal metastases was 8% versus 51% (P =

0.007).
In our study when depth of tumor invasion was compared with neck nodes MRI turned out to be a good indicator with P = 0.006.

5) Conclusion
o Preoperative USG of the neck is best investigation to predict subclinical neck node with sensitivity of 100% and specificity of 95
%.

o T stage on MRI is not a significant criterion to predict cervical metastasis P = 0.229, but the same for HPE is P = 0.057.

o Cell differentiation on HPE correlates significantly with occurrence of neck node P = 0.002.

¢ Depth of tumor invasion on MRI correlates very well with T staging P = 0.005, the same for HPE, P = 0.01 highly significant.

¢ Depth of tumor invasion on MRI is one of the significant criteria to predict sub clinical micro metastasis p = 0.006, the same for

1

[2]
[3]
[4]
[5]
[6]
7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

[18]
[19]

[20]

HPE, P = 0.00 very significant.
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Analysis of Relative Humidity in Iraqg for the Period
1951-2010
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Abstract- The analysis of trends in temperature, precipitation,
and relative humidity and evaluating their statistical significance
have recently received a great concern for the assessment
climate change effects. This research is to analyze a long time
record of surface relative humidity for four cities, representing
different climate zones, in Iraq using NCEP data. Parametric
linear regression and nonparametric Mann—Kendall tests were
applied for detecting monthly and annual trends in the relative
humidity. The monthly time series showed that relative humidity
is decreasing during winter, spring and autumn months. The
decreasing trend during summer months is relatively weaker.
This because summer in Iraq is hot and dry so changes in relative
humidity is small. The annual relative humidity also exhibited a
decreasing trend for the four cities. The results also illustrated
that the deceasing trend in relative humidity is relatively
stronger for Mosul because of it rather cooler climate and
relatively smaller for the southern city of Basrah.

Index Terms- Relative humidity, Time series, Mann-Kendall,
Iraq

l. INTRODUCTION

he climate system of the Earth is ever changing across all

space and time scales. Evidence for past changes arises from
“proxies” such as ice cores and geological records, and for more
recent times from tree rings, coral growth, and historical
documentary records. Only over the last two Centuries the
atmosphere have been actively measured. Since the late 18th
Century, measurements by thermometers and other surface
instruments on land have been available along with
measurements made by ships. After the Second World War,
balloon-based sounding of the free atmosphere began and finally,
since the 1970s satellites have also been employed to monitor the
climate system. To date, climate data record construction efforts
have principally considered temperature and to a lesser extent
pressure and precipitation. However, even taken together these
are an incomplete diagnostic of the climate system and do not
adequately constrain our understanding. Humidity, both relative
and absolute, is potentially a very insightful tool for climate
research. In addition, humidity has important implications for
Climate Impact studies including human heat stress [1].

Analyzing long-term trends in hydroclimatic parameters and
assessing their statistical significance are fundamental tools in
the detection of climate change [2]. Recently, many scientists
with analyzing trends in hydroclimatic parameters attempted to
clarify whether or not there is an obvious climate change
[31[41[51[6][7]- Compared with the analysis of air temperature
and precipitation records, a few studies have been carried out to
examine the trends of relative humidity and dew point
temperature searching for evidence of climate change. Gaffen
and Ross (1999) [8] studied the trends of relative humidity and
dew point temperature in the United States for the period 1951-
1990. They found that relative humidity trends were weaker than
specific humidity trends. van Wijngaarden and Vincent (2003)
[9] assessed changes in relative humidity in Canada over the
period 1953-2003 and found a substantial decrease in relative
humidity throughout the country. Abu-Taleb et al. (2007) [10]
examined recent changes in annual and seasonal relative
humidity in Jordan. Their analysis showed an increasing trend in
the relative humidity time series at different stations which were
found to be statistically significant during summer and autumn
seasons. Wright et al. (2010) [11] analyzed the zonal mean
relative humidity changes in a warmer climate. They found that
relative humidity changes near the extratropical tropopause and
in the lower troposphere are largely dependent on changes in the
distribution and gradients of temperature. Talee et al. (2012) [12]
reported on observed changes in relative humidity and dew point
temperature in coastal regions of Iran. Their results showed that
annual relative humidity increased by 1.03 and 0.28% per decade
while annual dew point temperature increased by 0.29 and
0.15°C per decade at the northern and southern regions,
respectively. Frimpong et al. (2014) carried out an extensive
analyses of trends in mean annual and mean seasonal minimum
and maximum temperatures and relative humidity were
examined for Bawku East, northern Ghana, for the period 1961
to 2012. They concluded that there declining trends in relative
humidity were observed at 6 am and 3 pm at seasonal and annual
levels at Binduri and Garu, while there was a rising trend in
relative humidity at Manga. The aim of this work is to analyze
long term records of relative humidity in Irag. NCEP data for the
period 1951-2010 were used for four stations located in the
different climate zones of Irag.
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Il. MATERIALS AND METHOD

In this research surface relative humidity data from the National Center for Environmental Prediction (NCEP) were used. Data are
available for the period from 1951 to 2010. Relative humidity data for four cities representing different climate zones in Iraq were
analyzed. Table I gives the geographical coordinates of these cities.

Table I: The geographical parameters for selected cities

Station Longitude (°E) Latitude (°N)  Elevation (m)
Mosul 43.15 36.32 223

Baghdad 33.23 44,23 34

Rutba 33.03 40.28 615

Basra 30.57 47.78 2

Statistical methods were used for trend detection in the regression is a parametric test and it assumes that data has
relative humidity time series. Linear regression and non— normal distribution and it evaluate existence of linear trend
parametric test of Mann-Kendall were employed for trend between time variable (X) and desire variable (Y). Slope of
detection in the time scales of monthly and annual. Linear regression line is calculated by following equation [13]:

a=Y-bX @
SR04 - D - (G-

= — 2

R e @

A single variable statistics of Mann—Kendall is defined for a special time series (ZyK=1,2,...,n) by following relation:

T=) sgn(%—1) e
j=i
1...if...x=0
sgnix) = ]n, erifux =0 (4)
—1,...if..x=10
If there is no any relationship between variables and the series has no trend, thus It would have [2]:
E(T) =0 ()
and
Var(T) = nln — 1)(2n + 5)/18 (6)

Table Il gives the degree of correlation and interpretation for the coefficients [14].

Table I11: The degree of correlation and interpretation of the test coefficients

Coefficient Correlation Interpretation

Less than 0.2 Slight correlation Almost no relationship
0.2t0 0.4 Low correlation Small relationship
0.4t00.7 Moderate correlation Substantial relationship
0.7t0 0.9 High correlation Marked relationship
0.9 and above Very high correlation Solid relationship
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Figures 1 to 4 show the results of the linear regression analysis of the monthly mean surface relative humidity for Mosul, Baghdad,
Rutba and Basra. It is seen that in general the relative humidity has a decreasing trends for the four cities during all months of the
year. The results also indicate that during the summer months and the month of September trends are relatively small compared with
those of the other months. This because summer the driest season in Irag. Figure 5 illustrates the trend analysis of the annual mean of
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Figure 1: Time series of monthly relative humidity for Mosul city.
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