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r EDITORIAL

Role of Health Services Research in achieving the goal of j
for all by the year 2000 is of paramount importance. The }gealth
delivery system should be dynamic involving community paruc,-pa;’_lth
and active intersecteral collaboraion. This can only be GCh:’e:-?n
if continuous planning, timely implementation and appropriate E\’a{‘S(—f
ation. Such a system will result in raising questions in the mf,(,;
of health managers the solution of which will require health Servic,,
Research in order to find out the best, most economical and efficiey

method of a progressive delivery system.

In this aspect the College of Community Medicine can play
a vital role in finding out answers to the questions raised by field
workers. Keeping this in view a W.H.O. workshop was recently held

at College of Community Medicine,  Lahore. The recommendations
of workshop were :

Health Services Research should be strengthened and en-

: couraged.

2. It should involve all levels starting from basic health units
to the Directorate level.

3. Doctors should be trained in Health System Research.

4. Results of the Heath Systém Research should be incorporated

in the developing phases of the planning process.

Thzse recommendations would require the setting up of a research
cell at the Directorate level which will cause awareness among the
mid level managers of health delivery system. They will frame
questions, which will be sent to the College of Community medicine,
Lahore. The College has a batteryof experts, who can perform analy-
tical research to find the solutions to these problems.

PROF. DR. MRS. SHAMIM RAZA BOKHARL
M.B.B.S., (Pb), D.Bact. (London),
M.S. (Wisc, USA)
Professor of Bacteriology an

Principal, . |
College of Community Medicine, /

\ | LAHORE
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MAN

(MMUNODEFICIENCY VIRUS (HIV INFECTION)
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SUMM/\RY
A total of 16
including general

high risk indiv
and. g prostiutes (60),

0l serum samples
population (1050)
iduals for AIDS
passive

h as
ztc;(;nosexuals eunuchs (30_), blood
donors (60) blood transfusion reci-

pients (60) haemophiliacs _(?O),
parenteral drug abusers (30), patients
with persistent generalized lympha-
denopathy (60) and expatriates/-
visitors of U.S.A. (200), Europe
(30) and Bangkok (1), were tested

for antibodies to human immuno—.

deficiency virus.

Three commercial ELISA Kkits
namely Flow Laboratories, Wellcome
and Behring were used for HIV
antibody detection for each . serum
sample. All ELISA positive sera
by any of the above three Kkits
were confirmed by the immunoblot
assay (western blot). '

No evidence of HIV infection
was found: in general population
and high risk individuals for AIDS.
Only one case was positive by three
ELISA kits.and was confirmed by the

western blot and that was a case -

of AIDS Jimported - from Qatar.

Out “of . 160]. serum  sarn
! ples
tested, Flow Lab. Kit gave ten false
[I;OS;:tllve results, Wellcome one and
€hring kit gave no false positive

—_——

ehring kit gave :
result. The gpredigct)iwfzdlse
ELISA positive test
three kits for the
antibodies were
was found that the
of positive ELISA
Lab., Wellcome and Behrine L
2.09%, 50% and 100% resgpcl_fétti:fveire
The best kit in our study was tge

positive
values of
S by the above
detection of Hly
Calculaed., 1y
predictive values

" Behring kit.

INTRODUCTION

Human immunodeficiency virys
(HIV) also known as lymphadenopathy
assoclated virus (LAV) and human
T-cell lymphotropic virus type 1II
(HTLV-III) has been identified as the
etiological agent of the acquired
immune deficiency syndrome-AIDS
(Clavie et al. 1987). The virus is
known to be transmitted through (1)
sexual contact (homosexual or
heterosexual) with infected person
either active or passive, (2) exposure
of contaminated. bload and blood
products, (3) maternal transmission
i.e;, from mother to child before,
during or shortly after birth through
milk. Regardless of the area of the
world studied, the mode of trans-
mission are fundamentally the same
(Mann 1986). HIV damages the
immune system which _reSUJIS
in fatal opportunistic infections and
rare malignancies (Shahmanesr:
1986). Infection begins when HIV

tested by Flow
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d stream & stimulate
tem & the develop-

men of antibodies. The presence of
these antibodies indicate that infec-
tion has occurred. Antibodies to HIV
can usually be detected 2-8 weeks
after the initial infection (Landes-
man 1985), although in a small mino-
rity 6 months or more may elapse
(Goedert 1985). The incubation period
ranges from 6 months to 5 years or
more (Malik & Farooq 1986). This
long & often unrecognized period of
asymptomatic infection, during
which an infected person can infact
others, complicates control of
the virus (Mann 1987).

enters the bloo
the immune SYS

The .first cases of AIDS were
recognized & described in 198l
(Allen et al. 1988). Upto 4th June,
1988, a total of 96,433 AIDS cases
were officially reported to W.H.O.,
from 138 countries (WHO Wkly Epi-
dem. Rec. 1986). Three areas of the
world (America, Europe & Africa)
are highly endemic for HIV infection.
America reported a total of 65,464
cases among which USA is at the top
having 57,575 cases, Europe reported
10,851 cases wherein France is at the
top reported 3,073 cases and
Africa reported 10,639 cases,
wherein Tunisia is at the top
reported 2,369 cases. At present
Asia is least affected area of
the world reported 238 cases
wherein Japan is at the top having
66 cases. (WHO WKly Epidem.
Rec. 1986). In Pakistan, since
National Survey for AIDS has
not been conducted, the evidence

of HIV infection cannot be dogmati-
ted. Khanani et al. (1988)

cally sta
documented the evidence of HIV
infection in four individuals of

Karachi comprising a blogg
and three member of the foﬂor
(husband, wife and a chilq) il
collected a total of 500 The,
from various hospitals and p)
banks of Karachi and Lah%d
the most populous and C08m0p0“0rev
cities in Pakistan. Sera were screta”
ed for the HIV antibodies by en; N
linked immunosorbent assay (Euysnfge
and the reactivity was Conﬁrme;
by immunoblot assay i.e., wester

blot.

Enzyme immunoassays to detect
HIV antibody were developed
in 1984 and became commercially
available in March 1985 for screen-

ing donated blood and plasma
(Reesink et al. 1986). Antibodies
to various structural proteins
of HIV are -easily measured by
western blot assay. ELISA is a
valuable test for screening blood

(Vezinet et

and blood products
al. 1984) but since it is not so
specific as it sometimes produces
false positive results (Mendenhall
et al. 1986). Therefore, ELISA
alone is not valid for screening

individuals (Carlson 1984), the
seropositive Cases by ELISA tech-
firmed by more€

nique must be con (
specific tests. Today, immunoblot

assay enjoys @ confirmatory status.
Both the Public Health Service
and W.H.O. recommend the western
blot test to confirm a positive
ELISA (WHO 1985 cDC 1985).

2. AIMS, OBJECTIVES & JusS
CATION

TIFI-

AIDS has established -itself
as one of the most deadliest disease
sturck the

of all times. It has



in all continents of the
d has becomé pandemic

dly generated anxiety
has undouBteTy unfathomed depth

of
and terror .
in the minds of humanity-.

umber of reported cases
f countries rct’eportm_g

ses have increased dramatl
?alﬁ)s” Caas already discussed  As

June 1988 a world t.otal
of 96,433 AIDS cases were offic1a}ly
reported 1O WHO from 138 countries
including Pakistan (WHO  Wkly
Epidem. Rec. 1988). Pakistan
reported one case of AIDS to
WHO on 3lst December - 1987.
Khanani et al. (1988) showed the
evidence of HIV infection in Pakis-
tan by quoting four cases of AIDS.

The n
of AIDS and ©O

Reported cases are only a
fraction of all cases; in some
countries the disease may not yet be
recognised . or reported to national
health authorities and some count-
ries remain reluctant to speak
openly about it. According to
W.H.O. estimate, the actual number
of global AIDS cases have been
between 100,000 and
(Mann, 1988) and 5 to 10 million
people are infected with AIDS
virus with no symptoms (Liskin
et al. 1987). It is estimated that
f_or each actual case, there are
lllggy v;fl?us b?nfaer;t a:jdditional 50 to
o88)i i by e beopie  (Mann
thite WAl he. IOt o

e 10 to 20 times

more AIDS ‘. cases
five years. n - the next

theMEis seems always to be fatal,
rus can remain dormant

time. This disease .

150,000

for years. HIV m
. u '
most powerful “Eg;g%nrap\:/dely.hThe
dve

in the fight against

' . AIDS j
diagnosis apd prevention. SThl; s\?rly
all mqrtallty of the seroposit?r
cases is 43% but in patients w'vﬁ
full blown disease jt js i
e nearly

In Pakistan, particularly j
Punjab province, no B
’ work has
been done on AIDS. In view of
vast international travel, parti-
cularly in endemic areas for AIDS
such as USA, Europe etc a conti-
nuous vigilance against the disease
is most essential So it is of vital
importance to the country that
research be carried on high risk
groups from various sections of
the society, so that effective
preventive  measures can be institu
ted before the problem assumes
the epidemic proportion and also
to formulate a policy regarding
AIDS cases, their treatment,
prevention and control.

study has been

The present
the following ob-

planned with
jectives :-

1. To find out prevalence of HIV
antibodies among high risk
population for AIDS

2. To study HIV antibodies among
travellers to endemic areas.

3. To detect HIV antibodies in

general population other than

high risk groups.
the reliability

4. To compare h
and efficacy of the t re.e
available ELISA Kits namely:-



- HIV TEK G (Flow Laborato-
ries).

- Wellcozyme anti-HTLV-III

(Wellcome).
~ Enzygnost-Anti-HIV micro

(Behring),
J. To compare the authenticity
of the ELISA positive cases

with the western blot test

technique.

3. MATERIALS & METHODS

Antibodies to HIV has been
studied in high risk groups for
AIDS and in general population by
enzyme linked immunosorbent
assay (ELISA) with three different
kits (as mentioned earlier) and
confirmed by western blot assay.

3.1. STUDY POPULATION AND
SAMPLING PROCEDURE

General Population

Subjects consisted of patients
including both sexes and all age
groups irrespective to the socio-
economic status seen in the anti-
rabies centre at the College of
Community Medicine, Lahore. The
simple random sampling procedure
was adopted.

High Risk Population
Prostitutes

Heterosexual transmission
is an important factor in the
dissemination of HIV infection. The
prostitutes residing in Shahi Mohalla
were selected. Prostitution has been
banned legally but the same group

has started singing and
to earn livelihood ang heter dan%
8

ty is continuing under tEsexuah
of this entertainment. p, oe Barg
assess seropositivity for Hl\r/der 1

bodies, simple randon 5 ant,
was done on the basjs of Smplmg
frame provided by the oo 2l
Police Station. i

Homosexuals

In our society nobody voy
to be. homosexual ejther active
passive due to social o IEgaz
restraint and at the same time
eunchs are reputed for indulging
in homosexuality as passive partner
Taking this indicator in view
these people were included ir;
homosexual group. Mostly eunuchs
live in particular localities with
their administrative chief (guro).
These heads were contacted and
motivated for cooperation. On
the basis of list provided by these
heads blood samples were collected
from eunuchs living in different
pockets of Lahore city by simple
random sampling procedure.

ChsaVeS

Blood Transfusion Recipients

Patients receiving multiple
transfusions have been thought
to have a risk for AIDS if the
blood is contaminated (Redfield,

1985).

Superintendents
of Mayo Hospital and Services
Hospital, Lahore were contacted
for these patients and other high
risk patients for AIDS attending
the hospital. They circulated letters
to Head of Department of all

The Medical



Surgical Paediatric Units
blood samples of these
Patients with haemoglobi-
ainly thalassemia major,
and post operative
ociated cases were

Medical,
to take
patients.
nopathies m
Leukaemia
transfusion  ass
sampled at random.

Blood donors

Donors are considered to be
transmission of

at high risk for
have AIDS, ARC or

HIV if they
asymptomatic carrier stage i.e.
HIV-antibody positive (Peterman
1985). :

onors from various

Professi_onal d
d volunteer donors

private clinics an
registered in different private
blood transfusion associations

were interviewed using a standardiz-

ed questionnaire and
lymphadenopathy  or skin lesions,
and their blood samples were

taken for HIV antibody-

examined for

Haemophiliacs

As stated by Sjamoedin-Visser
(1987) haemophilia patients are
at an increased risk for developing
AIDS and transmission ocCcCuUrS
via blood and blood products such
as factor VIII and IX preparations.
Patients with haemophilia A and B
treated with factor VII and IX
respectively were investigated
for: HIV antibodies from paediatric
units of above mentioned hospitals
at random, :

Parenteral drug abusers

fl“OIT?IOdOd samples were obtained
' drug abusers admitted in drug

addiction con
trol centre
S of Psychj
a-

developed addictij

Ction. M
ctjhese people were using z]sutlti ?f
rugs anq had practice of e
shared syrings. e

Persistent generalized |
mphade-
nopathy (PGL) group S

As cited by Kaplon et al
(1987) unexplained generalizeé
!ymphadenopathy‘ syndrome (LAS)
is a condition clinically, epidemio-
logically and virologically linked
to the acquired immunodeficiency
syndrome. For the selection of
study subjects, the following criteria
for enrolment had been described

previously:-

1. each had lymphadenopathy in two
or more extra inguinal sites,

2. the duration of PGL was more
than 3 months.

At the same time each individual
was thoroughly examined for
constitutional symptoms such
as fatigue, cough, dyspnoea, diar-
rhoea, weight loss and night sweats.
These subjects were selected
from indoor patients at random.

Expatriates/visitors of endemic
areas

Two areas of the world, America
and Europe are highly endemic
for AIDS. Upto 30th April 1988,
the notified cases from America
and Europe are 65,464 and 10,851
respectively (Wkly Epidem. Rec.,



1988) and these cases are increasing
rapidly, The people coming from
these areas play an important
role in dissemination of disease
In_AIDS free zone. This group
Comprises those Pakistanis who
are settled in various States of
USA and Europe and came to
their homeland for temporary
visits,

visiting Europe and

short period of time
may expose themselves to risk
of acquiring infections and were
also included in this group,

Tourists
USA for

4 RESULTS

4.1 POPULATION SAMPLED FOR
HIV ANTIBODY TESTING

Table 1 shows
sainpled for HIV antibody testing
in this seroepidemiological study,
The total number of individuals
tested was 1601. Out of these, one
thousand and fifty (65.58%) indivi-
duals belonging to general population
were tested. From the high risk
groups sixty (3.74%) prostitutes,
thirty (1.87%) homosexuals eunuchs,
sixty (3.74%) blood transfusion
recipients, sixty (3.74%) blood
donors including both volunteer
and professional, twenty (1.25%)
haemophiliacs, thirty (1 87%)
parenteral drug abusers, sixty
(3.74%) patients with persistent
generalized lymphadenopathy,
two hundred (12.49%) expatriates/
visitors of U.S.A., thirty (1.87%)
of Europe and one (0.06%) of
Bangkok were included in the
series for HIV antibody study.

the population -

4.2 PREVALENCE OF Hy AN,
BODY IN GENERAL popy)
TION AND HIGH RISK GRoy;.
Table II gives the preyg,.

of HIV antibody in genera] POp];.}.j"

tion and high risk groups. T;

high risk groups constitute prq, -

tutes, homosexuals, blood transfusig"
recipients, blood donors, haemOp‘r,j.f
liacs, parenteral drug abyser,
patients with persistent generalize,
lymphadenopathy and expatriates/
visitors. of the endemic are;:
such as U.5.A., Europe and Bangko,

Sera of all these individuals were

tested for HIV antibody by three

ELISA kits i.e. HIV TEK G (Flow

Laboratories)., Wellcozyme Anti-

HTLV-III (Wellcome) and Enzygnost

Anti-HIV micro (Behring) and

western blot assay. As mentioned

in Introduction and Material And

Method, western blot assay is

a standard test for HIV antibody
results by

detection so positive
all © ELISA kits were compared
with it,

The above Table shows that

Flow Lab., kit gave eleven positive
results whereas Wellcome gave

two and Behring one. All subjects
included in this study were negative
by western blot assay except the
AIDS case (Late Mumtaz Begum).

She has been included in blood
transfusion recipient group since
she had received multiple blood

transfusions in Qatar. Her detailed
history is described in Table Il

Out of 1050 sera collected
from general population, two
were positive by Flow Lab. kit
and negative by Wellcome and
Behring kits, Western blot also
gave negative results.



TABLE 1

POPULATION SAMPLED FOR HIV ANTIBODY TESTING

;NO' _ G0 WP, 2 ) Number Percent
1. General Population 1050 65.58
2. Prostitues 6u 3.74
3, Homosexuals (Eunuchs) 30 1.87
4. Blood Transfusion Recipients 60 3.74
5. Blood Donors 60 3.74
6. Haemophiliacs 20 ) 1.25
7 Parenteral Drug Abusers 30 1.87
8. Persistent generalized

Lymphadenopathy 60 3.74
9. Expatriates/visitors of endemic areas :-

U.S.A. 200 12.49

Europe 30 1.87

Bangkok i 0.06

TOTAL:- 1601




TABLE II

PREVALENCE OF HIV-ANTIBODIES IN GENERAL

POPULATION AND HIGH RISK GROUPS

Number

No. POSITIVE BY ELISA

NO. l,ous—ii-i‘vq.g- —

crovrs R [Ty [ EE | s | Byen
L —
General Population 1050 2 0] O 9)
Prostitutes 60 2 0 O 0O
Homosexuals (Eunuchs) 30 o) o) O ND'
Blood Transfusion o NP £ & e
Recipients 60 l l 1 1
Blood Donors 66 O (0 O ND
Haemophiliacs 26 O o) o ND
Parenteral Drug
Abusers 30 1 O o] 0
Persistent Generalized -
Lymphadenopathy 60 O 0] O ND
Expatriates/Visitors of
u. S. A. 200 &4 O e O
Europe 30 O O o ND
Bangkok 1 1 | O O
:TOTAL:— 160i 11 2 1 1

* ND - Not done

** Case of AIDS




60 prostitutes two
results on Flow
Lab. kit and negative on the other
two kits. They were also negative

One prostitute

on western blot. O
showed positive response

out of
gave positive

who

by ELISA on Flow Lab. kit, was

suffering from fever with typical
Her blood

history of malaria.
d for malarial parasite

was examine
and Plasmodium falciparum was
de cross reactivity

detected. To exclu
due 1O malaria, blood sample
lected after her recovery.

was recol
serum Wwas negative

This time
for HIV antibody even on Flow

Lab. kit.

All passive ho
were negative by

kits.

mosexuals (eunuchs)
three ELISA

usion associated

Only one transf
ed above who

AIDS case mention

had received blood
for Orthopedic Surgery in Qatar.
all the ELISA

She was positive by
kits as well as by wester: blot.

All other patients who had received
multiple transfusions were:- tested

and found negative.

Blood donors (professional.

and volunteer) were negative
on serological testing for HIV
antibody. Similarly haemophiliacs
and patients with PGL were also
negative by all three ELISA Kkits.

Out of 30 parenteral drug
abusers one showed positive result
on Flow ELISA kit and negative
by other two kits and western

blot as well.

Four of the 200 sera of e
| o xpat-
riates/visitors of U.S.A. \Ee:e

9

transfusion™

positive by Flow L:

n'cgmivo on Behring a]r:)d \’.I;cl-ltlrotrmtr
kits. These four sera were‘alrfu.
tested by the specific immunobl:)(i
assay (Western blot) and none
of them showed positive response
All expatriates of Europe were
negative by all ELISA tests Only
one individual with history of
visit abroad (Saudi Arabia and
Bangkok) gave positive result
on Flow Lab. and Wellcome Kits
and was negative on ELISA test
using Behring kit. Western blot
assay confirmed him as negative

4.3. COMPARISON OF DIFFERENT
- TESTS
All ELISA positive sera on
Flow Lab kit (1l samples) were
tested by western blot assay and
all were found negative except
the AIDS case. Since western blot
is a standard and confirmatory

fest, it is evident that Flow Lab.
kit was giving false positive results.
d Wellcome kit

On the other han
picked up only one false positive
whereas Behring kit did not pick

up any false positive test.
comparative study revealed that
Behring and Wellcome Kkits gl
more reliable results as compared
to Flow Lab. Kit.

The sensitivity and specificity
is determined by comparing the
results of three ELISA kits with
the reference test for HIV antibody
ie. western blot by the Fisheinger
and Bolognesi method (Fischinger,
and Bolognesi, 1985). AS western
blot is costly so we Wwere unable
to perform this test to all sera.
Only ELISA positive sera by any
of the three Kkits were tested

by wester blot.



g 1
- i ".f. M - 1
. =GP 160 =GP 160
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-P 68 | -P 66

=P 55
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=P 41
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: ""P 34 . ;j-p 34

¥ -P 25

5'4 -P 18

WESTERN BLOT ASSAY OF SERUM FOR
HIV ANTIBODIES TESTING

strips indicate the

Brown coloured bands on the nitorcellulose membrane
160, gp 110, P 68

specific bands of viral proteins. These bands are of gp
P 55, P 41, P 40, P 34, P 25 and P 18.

Strip | = Positive Control

Strip 2 % Case of AIDS

Strip 3 = Test serum sample (ELISA +ve)
Strip 4 = Test serum sample (ELISA +ve)
Strip 5 = Negative control.

(LAV. BLOT Diagnostics Pasteur)

10




TABLE 11l
HISTORY OF HIV SEROPOSITIVE CASE OF AIDS

e e
— Group ca.tegory blood Transfusion Recipient
— Age 36 years
Marital status Married
— Sex Female
Visit abroad Q.atar
H/O blood transfusion Yes-six and half year ago she was trans-
' fused blood after road side accident.
Hepatitis (Jaundice) N. A.
_  Extramarital sexual contact N. A.
Drug abuse No
blown case of AIDS

Stage of HIV infection Symptomatic-full

Symptoms developed July 1987
—  Date of Expire June 1988
11 months

Duration of illness
Date of serum collection 16 April 1988

HIV antibodies detection by:-

—  Three ELISA kits (Flow Lab.
Wellcome and Behring). POSITIVE

—  Western blot assay . POSITIVE

11



4.4y SEROLOGICAL TESTING
OF AIDS CASE

A middle aged lady named
Mumtaz Begum with clinical fea-
tures of AIDS was admitted in
Services Hospital, Lahore in April
1988. She has acquired HIV infec-
tion by blood transfusion in Qatar

for Orthopedic Surgery following
road side accident. Her serum
was strongly reactive for HIV

antibody by all three ELISA kits
(Flow Lab., Wellcome and Behring).
Her serum was also tested by
the western blot. Brown coloured
specific bands of viral proteins
appeared on the nitrocellulose
membrane strips. These bands
were of gp 160 gp 110, p 68 and
p 34 of viral proteins as described
in Figure 1. These bands were
specific for HIV viral proteins.

Table III gives history of HIV
seropositive case of AIDS (Late
Mumtaz Begum)., Her discharge
summary given below illuminates
her history, clinical findings and
course of disease. She has now
expired after eleven months
illness. She was given a blood

transfusion six and half years
before the appearance of symptoms
which would constitute the incuba-

of '

4,5. PREDICTIVE VALy
POSITIVE ELISA

FOR HIV ANTIBODIES

ES
OF

Table IV gives the com
of predictive values of ”»
ELISA tests for HIV an?ﬁ)séélive
by three kits. Flow Lap, keis
gave ten false positive f’esu[':t
and its predictive value of POSitjvS
tests is 9.09%. The Wellcoy,
kit gave one false positive and
its predictive value is 50%. The
Behring kit gave no false POSitive
hence its predictive value
positive ELISA test is ooy,

5. DISCUSSION :
PREVALENCE OF HIV INFEC-

5.1.

TION

AIDS could turn out to be
-the greatest medical challenge
of this century. This worldwide

pandemic is presenting more Unique
problems than we are able to
cope with. Upto 3lst january
1988, a total of 77266 AIDS cases
were officially reported to W.H.O.
from 138 countries but the actual
worldwide number of AIDS cases
has been between 100,000 and
150,000 (Mann 1988).

Khanani et al. (1988) document-
ed the evidence of HIV infection

tion period or the period of asymp- in four individuals which include
tomatic carrier stage of virus. a blood donor and three members
TABLE IV

COMPARISON OF PREDICTIVE VALUE OF POSITIVE ELISA
TESTS FOR HIV ANTIBODIES BY 3 KITS

PREDICTIVE VALUE OF
KIT ‘;g's“ISﬁVE gggﬁwﬁ POSITIVE ELISA TESTS
(PERCENT) o
Flow Lab. 10 1 9.09
Wellcome 1 1 50
Behring O l 100 i
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husband, wife and
Karachi, Pakistan.
jcates that HIV has
tted to the wife

of the seropositive male, an intra-
venous drug abuser in the recent
past. His wife passed the virus
to her new born child transplacent-
ally. The 1wo seropositive males
(blood donor and drug abuser) were

diagnosed clinically as having
persistent generalized lymphadeno-
pathy, AIDS related complex and
the child presented with develop-
mental disorders and neurological

manifestations.

John et al. (1987) working in
India found
rate (0.8%) of HIV
in high risk population
wherein 2.9% female
were positive (30

of a family (
a Ch“d) in
Their data ind
been transml

Tamilnadu,
prevalence
infection

of india,
prostitutes,
out of 1025).

sampled in

The population
to high risk

our study belonged
for AIDS such as prostitutes,

homosexuals, blood transfusion
recipients, blood donors, haemophi-
liacs, parenteral drug abusers,
patients with persistent generalized
lymphadenopathy and expatriates-
visitors of U.S.A., Europe  and
Bangkok In addition to high risk
population, the general population
was also included in our study.
There were no positives in any
high risk group or the . general
population. One case of AIDS
which was imported from Qatar
:Jas é’nl)’ positive. It may be pre-
ismer that the Lahore population
thep esently free from AIDS. On
contrary Khanani's stud

Seropositivity in Karachi i

chi indicates

overall

13

the presence of A i
' IDS in i
which would require further Ksa:lrjzcl:;\;

of high risk groups.

5.2. EVALUATION OF THREE ELISA
FOR THE DETECTION OF
HIV ANTIBODIES

. In Lahore, there was no estab-
lished laboratory for the detection

of HIV antibodies. In order to
establish such a laboratory, the
first step required was to carry
out research on the comparative
efficacy of various ELISA Kkits
available, with a standard test.
The available standard test was
the western blot assay for HIV

antibodies detection.

COMPARISON OF FREQUENCIES
OF FALSE POSITIVE
REACTIONS

Commercial ELISA kits became
1985 and developed

available in

quickly. When these kits were

introduced, little was known about
Initially five ELISA

their quality.
kits were evaluated in the United

States but unfortunately evaluation
of each kit used different set
of serum samples, so that the
study was not scientifically com-

parable (Reesink et al. 1986).

Mortimer et al (1985) evaluated
commercial ELISA kits but
sample 'size was too small
allow the statistical analysis
the sensitivity and specificity
various enzyme immunoassays.

~ Courouce (1986) evaluated
eight ELISA kits for the detection
of HIV antibodies. The kits used in

five
the
to
of
of



his study were; Litton, Behring,
Wellcome, Dupont, Pasteur, Abbott
and Organon. This study revealed

that the Wellcome kit followed
by the Pasteur kits are most
specific of eight kits tested, the
sensitivity of various kits was
of the {following order: Pasteur
kit was the. most sensitive The
Dupont kit was less sensitive

than the Wellcome and the least
sensitive was the Abbot kit.

Reesink et al. (1986) evaluated
six ELISA kits for HIV antibody

Pasteur. A total of 6435

samples of AIDS pagja. “r.
high risk population fort"’ h
were tested by these kits Ally
western blot ‘assay was _, '
as the confirmatory test, |, "
noted that Abbott and g "
kits identified all 163 immyy,,
positive samples correctly Wherlfﬂ
the other kits did not detz':
1-3 samples. .

The frequencies of false posijj,
reactions in a '"tricky" pane|
samples from patients with autojy
and acute viral diseas

detection. The kits used in their mune
study were: Abbott, Organon, and in a "blood donor'" panel were,
Litton, Wellcome, Behring and,

TABLE V

COMPARISON OF FREQUENCIES OF FALSE POSITIVE REACTIONS
BY VARIOUS ELISA KITS IN TWO DIFFERENT STUDIES
(Reesink et al. 1986)

1T TRICKY P%\eﬁsélﬂk ets?_léc.s)gdgoma pANEL |OUR STUDY
Abbott 9.5% 0.42% 3
Organon 1.7% 0% i
Litton 1% 0.4% il
Behring 2.7% 0.06% - 0%
Wellcome 0% . 0% . 0.062%
Pasteur 0% 0.02% : )

Flow Lab £ : 0.62%

14



Abbot 9.5% ’ 42%
Organon 1.7%  , O%

Litton 1% y  0.4%
Wellcome 0% y 0%

Behring 2.7% , 0O.06%
Pasteur 0% »  0.02%
. Table V gives the comparison
of frequencies of false positive
reactions by various ELISA Kkits
in two different studies. It is
noted that in Reesink's study,

frequencies of false positive reaction
by the Behring kit in '"tricky"
panel is 2.7% and '"blood donor"
panel 0.06% while in our study
no falss positive was detected
by the Behring kit. In case of
Wellcome, no false positive was
seen in Reesink's series in contrast
0.062% in our study. The Flow
Lab kit has not been used by
Reesink's group. We wused it in
our study and found that it gave
0.62% false positives (10 out
of 1601). This high rate is attribut-
able to the fact that this is a
"first generation" Kit prepared
from virus as such compared to
Wellcome and Behring kits which
are "second generation" Kkits and
are prepared from purified proteins

of the virus.

COMPARISON OF PREDICTIVE
VALUES OF ELISA POSITIVE
TESTS

In our study, three commercial
ELISA kits (Flow Lab., Wellcome
and Behring) have been evaluated
for HIV antibody detection. A
total of 1601 serum samples

I5

of high risk population for AIDS
and general population were tested
by these kits. The western blot
assay was adopted as the confir-
matory test. The results are given

in Table II.

that there

It is to be noted
assessing

are two methods of
the efficacy of various kits:

Sensitivity and specificity. This
can only be done where the
study includes a sizeable
number of AIDS patients
(Deinhardt 1987). In our study
there is only one AIDS patient
so we can not use this method.

Comparison of predictive values.
The concept of predictive
value can actually be applied
to either positive or negative
results. We applied it to ELISA

positive results.

Table VI gives the comparison

of predictive values of ELISA
positive tests for the detection
of HIV antibodies in our study

and in Reesink's study. Two out
of six kits in Reesink's series were
gsed in our study. The predictive
value of positive ELISA tests in our
series by the Behring kit is 100%
and the Wellcome 50%, which
is somewhat different from those
of Reesink's series (Behring 25%,
Wellcome 100%). This difference
is due to the fact that the study

population of Reesink's series
was entirely different from our
series (Table VII).

According to Mausner and



Bahn (1974),
is calculated by the formula

the predictive value
TP

i.e. the predictive value of positive
test is the ratio of true positive
(TP) to the sum of true positives
and false positives (FP) tests, In
Reesink's study 71 AIDS °®patients
and 800 seropositive individuals

TP + FP

were included while. in our study

there was only one AIDS patient.
So it is obvious that the results
will be different when total number
of positive cases will be large
compared to a small number.

It has been provea that the
tendency of false positive is more
in those areas of the world where
the prevalence rate of disease
is low (Liskin et al. 1987).

6. CONCLUSION

The result of this study suggests
that the AIDS is not prevalent
in Lahore. The limitations .of
the study do not permit a decisive
conclusion. Further study would be
required on large sample size parti-
cularly in high risk groups for AIDS.
Commercial preparations of

16

ELISA kits availabje

f
body detection are ng o Hiy

The best kit in oyr ts:ul(lj Sitay,
Behring kit. Since fajse ' 1.
do occur with varioys kitsposlt“é
alone is insufficient for . ELIS,{
Therefore, all ELISA .. ning
cases must be confirmeq & ¢

U,
ﬂl"

the western blot assay.
7. RECOMMENDATIONS

7.1. THE NATIONAL AIDS Infqp
MATION COMPAIGN ‘

AIDS is becoming beyond douby
a major health problem for son.
developed and developing countries
There is yet no vaccine agains
HIV and no cure for AIDS. The key

to reducing the spread of HIy
infection is Health Education.
A national information compaign

against the spread of HIV infection
should be launched. It includes
four strategies:-

1. AIDS surveillance.

2. Education -and social support
of high risk people for AIDS.



TABLE VI

COMPA
pPOSITIVE TE

RISON OF PREDICTIVE VALUES OF
EL
STS IN TWO DIFFERENT STUDIEISSA

(Reesink et al. 1986)
r/'/, POSITIVE PREDICTIVE | POSITIVE PR
Kl T VALL_JE IN PERCENT VALUE IN Pléglgg;lqyfli
A e e (Reesink et al. study) (Our study)
Abbott 2 B
Organon 100 -
Litton 2 B
Behring 42 160
vellcome 100 20
Pasteur 50 -
“low Lab - 2:03
|l !
TABLE VII
COMPARISON OF STUDY POPULATION
IN TWO DIFFERENT STUDIES
(Reesink et al. 1986)

PANEL GROUP CHARACTERISTICS Reesink gi laJl Mst?_]d%i( %ur study
A AIDS patients /71 1
B High risk people

for AIDS 324 490
C Seropositive individuals 800 -
D Tricky, 293 e
E Blood donors 5000 60
F

General Population — 1050

TOTAL:- :

L 6488 1601
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3. Information and education
of general population.

4. Guidelines for preventing
transmission of HIV in
Health Care Workers.

7.1.1. AIDS SURVEILLANCE

Limiting the spread of HIV
requires thorough and constant
surveillance - reporting and record
keeping on AIDS cases for scientific
purposes Disease surveillance
programmes are important :-

— To find out how much
prevalent infection is
and who is- at the greatest

risk.

— To learn exactly how HIV is
transmitted
prevent it.

— To plan for the care of
people with AIDS.

— To keep the public aware
of the dangers of AIDS.

- — To plan for and evaluate
the impact of prevention
programmes :

— To help generate government
support for needed services

and research.

EDUCATION AND SOCIAL

7.1.2
SUPPORT OF HIGH RISK
PEOPLE FOR AIDS
a. The {following Instructions
should be followed by the

high risk groups regarding

and how to

sexual practices :-

- Seek_ a mutually faiths
relationship with ope pa thiy,
to reduce the chaangtne'
getting AIDS. o

- Do not have intercourse With
someone who has had
sexual partners. :

- Remember that both vagin|
and anal intercourse g,
spread AIDS.

- Always wuse condoms o
insist that your partner yse
them if there is any risk
of infection. Protect yourself;
protect your partner,

- Remember that a person
can Iook healthy but still
spread AIDS.

D> not share needles with
anyone else. Do not use anyone
else's needles. If this is not
possible, sterilize the needles &
syringes before using them.

Do not donate blood, semen,
or body organs.

To be extra safe, do not
share razors, tooth brushes, or
other items that could be
contaminated with blood.

Think carefully before getting
pregnant or getting your
partner pregnant. An infected
woman can give AIDS to
her baby before it born.



7.1.3. INFOR

MATION AND EDUCA-
F GENERAL POPULA-

TION O
TION.
The following basic information
should . be given:' 10 the general
population :-

AIDS is a fatal disease that
cannot now be cured.

d by casual

is not sprea _
tact

AIDS

contact, routine social con

in workplace or public places,

through water orf food, eating

utensi. s, coughing of :sngezipg,
wimming

insect bites, toilets or s

pools.

AIDS is spread by sexual inter-
course, Dy contaminated blood,
and by contaminated hypodermic
needles.

man can give

An infected WO
child during

AIDS to her
pregnancy and lactation.
A stable, faithful relationship
with one uninfected person is
safest.

Using condoms is a good
protection against AIDS.

A person can look and feel
healthy and still be able to
spread the infection that

causes AIDS.

7.1.4, GUIDELINES FOR PREVENT-

-

" ING TRANSMISSION OF HIV
IN HEALTH CARE WORKERS

Atlri needles, scalpels, and
other sharp instruments should

Bt

(5-10% hypochlorite

be consid

’ ered otenti
cqntam:nated an‘zi hatnit?ll;é
with extraordinary care

Disposable syringes and other
§I1arp items should be placgd
in a puncture-resistant container
located as close as possible
to the treatment area. Later
they should be destroyed

to prevent reuse.

To reduce needlestick injuries,
needles should not be recaped

after use.

As workers may be exposed to
possibly contaminated blood
or other body fluids, they
should wear gloves and for
surgical procedures, gowns,
masks, and eye coverings. After
contact: with blood, workers
should wash immediately.

Blood and other specimens
from known patients or suspect-
ed to be infected with HIV
labelled promptly

should be
with a special warning. Blood
spills should be cleaned up:

ly with a disinfectant

immediate
solution

or 2% Glutaraldehyde).

resuscitation bags,
lation eguipment
ble to minimize
mouth

Mouthpieces,
and other venti
should be availa
the need for mouth -to-

resuscitation.

Pregnant workers should take
special care of contacting the
patients or infected material.

The deadbody of AIDS patients



should  be  carefully  dlsposed

off with special plastic covering,
/.2. W.H.O., GLOBAL PROGRAMME
ON AIDS (GPA)

The World Health Organization
I directing the global battle against
AIDS and Is  helping  countries
to develop their own national
plans to combat the discase (Mann
1987). W.H.O. help should therefore
be elicited at Federal Government

leval.

7.3 KEEPING BLOOD SUPPLIES
FREE OF HIV

Screening of blood is the

most  effective way to prevent

contaminated blood being transfused

to normal individuals. W.H.O,

recommends that hospitals and

blood collection cetnres:-

- Educate potential donors
about AIDS and encourage

those at risk of HIV infection,
not to donate.

- Screen all donated blood for
HIV antibodies and discard any
seropositive blood

- Inactivate HIV in concentrated
olood products by heat treat-
ment or other methods.

Our Provincial Government
should provide blood testing facili-
ties for HIV at Blood Transfusion

Centres

7.4. MATERNAL AND CHILD

HEALTH AND FAMILY PLAN-

NING SERVICES

20

Maternal and child .,

[amily planning  service. alth any
cularly important for th?- o Pary;
of transmission from preven
child.  There will pe r
training as  well g4
and supplies in order to o, @ "N
tasks such as educattior;d o th
AIDS, transmission of viry oy
for women and children
as safe sexual

use of condoms.

t
5 iy
¢ a5 we
practices, anpg ”'il

7.5. INTERNATIONAL TR/\VELUNG

A certificate stating  that
a person is not infected with
HIV should be required for inter
national travel particularly those
people who are coming from the
endemic areas for AIDS sych
as l.5.A., Europe and some African
countries. The Government should
launch a policy of the requirement
of a medical report certifying
that a visitor is free of HIV infec-
tion. If he/she f{fails to produce
such a certificate, there should
be an arrangement for collection
of blood samples and transporting
the samples to the nearest estab-
lished AIDS Research Laboratory
by the Port Health Officer.

7.6 ESTABLISHMENT OF AIDS
CARE CENTRE ‘

Patients with HIV and AIDS
remain well for long periods.
The median incubation period from
infection to the development
of AIDS, has been estimated to
be five years or may be longer
(Mann 1987). Once AIDS is diagnosed
patients may live for several
years. After a patient develops



AIDS, acute illness will necessitate
admission to the hospital.

offer

present we can
nor

neither an effective vaccine
a cure to those suffering from
AIDS, therefore, excellent nursing
is of paramount importance. Nursing
a patient with AIDS is not different

At

from nursing any other ill patients,
but . sound knowledge, clinical
skill and good interpersonal skills

for safe, effective

are essential
care and treatment.

7.7. MANDATORY SCREENING OF
PROSTITUTES

The Health Department,
Government of Pakistan should
formulate a policy for mandatory
screening of prostitutes NoOw called
singing and dancing girls. Large
scale testing for an individual
Research Worker is not feasible.
There should a permanent medical
set up and HIV antibody testing
for prostitutes every six months
should be made compulsory. The
Health Department should provide
free condoms to the prostitutes.

21

7.8 FURTHER RESEARCH AND

SCREENING PROGRAMMES
Khanani et al. (1988 documented
!IIV infection in Karachi. Thcr-c-
is an urgent need to screen ]ur}'(;
!mmbur of high risk p()pulilti(;n
in Karachi and Islamabad. The

later city is being suggested becausc
of the presence of constant large
scale travel of foreigners.

The Government should streng-
then the already established - AIDS

with latest

Research Centres
diagnostic facilities,

Our study revealed that Flow
s false positive results

Lab. kit give

so that this Kit should not be

used for HIV antibody testing

and the Behring Kit should be
oved

used for such purpose as it pr
its authenticity,
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A TRIAL OF BACILLUS THURINGIENSIS H-14
FOR MOSQUITO CONTROL '

Abdul Aziz, M.H. Qazl and LA, Pal,
rtment of Biological Sciences,

Depa
Quaid-i-Azam University,
Islamabad
ABSTRACT Different species of |},
the culicine and  anopheline r‘;,u

- quitoes 1.€. Culex_tritaeniorhyres,

Bacillus thuringiensis H=14 was
tried to see it's efficacy as a Cs fatigans, Aedes acg‘yp{;““,
larvicide. It showed good initial albopictus, Anopheles culicifar o
toxicity but no residual effect. An.  fluviatilis and  An, stre;,,b,ég.:
After 36 to 48 hours it did not are  found in high densities ;
kill the larvae and is therefore [slarmabad and it's vicinities. Ote
a larvicide mosquito species are also prevale:

Apart [

recommended  as

low populations.

not
against mosquitoes for a country in
like ours unless further research having their role as yectors
is conducted to create a monomo- different diseases like malarii
lecular layer —on water surface dengue, Japanese encephalitis
for retaining the bacilli on the scrub typhus ard west pile v
surface or else if some new strain etc., mosqujtocs have always appes
is developed which has got longer ed as injurious and annoying 8#
residual effect, to their anthropophilic habit-
Therefore in the present studic’
INTRODUCTION two well known biological pesticioe
B, thuringiensis seroype
Insecticide resistance to MOS- sphaericus which kill mosquito larvét
quito vector species is continuously were ested in’field conditions to 5‘f
appearing worldwode. Therefore their efficacy. This article is o€
considering the worldover increase only with Bti. The microblal pes¥
in_insecticide resistance and other cide used in the trial is bf'?",’
related hazards to biotic flora described here 10 present ik
;‘1‘(“ fauna, the “{)HO expert commit- characteristics.
‘¢ on vector biolo . y
discussed and .:,uggcstffg tﬁg? szrf:in;c;l It has got subterminal ‘-’"‘{fs
measures including the biological porse & crystals. These swresxoﬂi
control of resistant strains by crystals have got delta enfiofo
using Bacillus  thuringiensis H-14 which acts as stomach polsey ¢s
should further be )invc;tigatcd mosquitoes & other insects. .S'PC”ts
and encouraged (W.H.Q. 1980) sometime germinate in the m"e:ré
X',If‘;;\?s f—‘aormpared, the biological. but further development is :’eg‘;bu-
Slthas Iistﬁv- always non-toxic to Parasporal crystals are nOd )
shes, field crops or man in water and the sprays us€
the form of wettable powders
ti crystd

and other mammals,
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H-14 and
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else it is used as dust
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. dissolved I alkaline  midgut
gl squitoes and other insects
of ndotoxins  are released. Due
and " :w toxins the epithelial
o T\]ﬂ; get swollen and destroyed
e larvae die away. Bti s
J‘fdnq used for more than 20 years
i\;‘;]‘;\ﬂ different types of insects
and it has not shown any type
of toxicity to ml‘wr organisms
snd no resistance In the target
insects Bt H-14 1s a variety
of Bti which was isolated from
soil  samples from the breeding
place of mosquitoes  from the
Negev Desert of Israel in 1977
(deBarjac  1978a, 1978b, 1978c,
Hudson 1985) and 1t was named
as israelensis deBar jac 1978 Bti
s commercially available in the
market under the trade names,
Bactimos, Vectobac, Sandoz SAN-

402 and Abbott ABG-8108.

MATERIALS AND METHODS
In Noor Pur Shahan 2.5 x

4 sg m artificial ponds were
made around the stream for this
purpose. Depth of water was
§ 10 10 centimeters. The area
\\'asihighly infested with different
species  of mosquito  larvae. The
larvae around the stream were
raped in these artificial ponds.
This slow moving stream having
203”)‘ Clean  water with gravel
IS? Eﬁr\"os as good breeding place
larmcmt; anopheline and culicine
Sf.‘ve:re W)rt)txg!1ou1 the year except
2 ml n:ni_er and dr‘ought. 1 .ml and
-*Praycg\m lt: of Bti was uniformly
flit . Elt‘ pmﬂxds by using small
replicatoy tff.’C!\’ concentration  was
kept for (‘or\:]lg.t'axmci a control was
-Omparison of the results.

3l

Observations were reg

) €cor
RN
For ook alter bacilli application
il Ng observations larvai

Ps were taken. The larvae
trqnsfcrred to clean cloth couwere
quickly and then again tr'ansfentEd
back into the same pond, rred

For confirming the death
of larvae due to microbes, 25 larvae
from each ditch were picked rand.
omnly while taking the observations
The slide were made with these
larvae and were stained with
giemsa stain® for 6 minutes and
were then observed under oil
immersion see the presence
of bacilli.

to

RESULTS

hours after spraying
thuringiensis large number

Two
Bacillus

of larvae were seen lying dead
at the bottom. Before spraying
the microbial pesticides average
larval dip count in 1 ml per Lit.
B. thuringiensis gave #45.1 larvae

per dip pand in comparison control
average larval density was 44.8
larvae per dip. After 2 hours of Bti
application the average larval
count was found to be 6 larvae
per dip in the treated site while
in control average larval count
was 45.4 larvag per dip. Larval
density reduced by 8679 per
cent. After 2 Hours of treatment
larval density in the treated site
was nil and in comparison control
larval density was 43.6 larvae
per dip. Larval density reduced
by hundred per cent. After 48
hours of application the larv§l
density in treated site Wwas again:



found as nil larvae per dip whereas larval density again incre
The observations taken :f:ed'
r

the control density Wwas 6 larvae
pulation had one week showed larval densj
oy

per dip. The larval po
reduced hundred per cent. After in treated and control sites
72 hours the average larval density 52.5 and 5].2 larvae per dip respecas
in treated site was 0.4 and in ively. At the end of one WeetI;
site as 49.1 larvae no reduction in larval populatios
was observed.

the control
per dip. The
instar, Then @

larvae were of first
fter one week the

AVERAGE LARVAL DIP COUNTS

Bacillus' thuringiensis Control
1 ml. 2 ml.

Before spray 45.5 48.9 44.8

2 hrs after 6 Nil u5.4

2 hrs alter Nil Nil 43.6

8 hrs after Nil Nil 46

72 hrs after 50,4 47.6 49.1

| wk after 52.5 48.4 51.2

Percent reduction in larval density

Larval dip count. larval dip

Control 1 ml % reduction 2 ml
48.9

9 reduction

Before spray 44,8 45.1 _
2 hrs after 45.4 6 86.79  Nil 100
2 hrs after 43.6 Nil 100 Nil 100
53 hes atter 46 Nii 100 Nil 100
72 h ,
M rs after 49.1 so.u  -1.84  47.6 4.26
ter | week 51.2 . 52.5 L5 484 620
In the si Sopts
the avzlr?gefoz 2 ml per Lit. spray 2 hours of app!ication the larf‘_’aé |
before spray a‘:/rval density count density in treated site had“{il’QPP‘f;’h ;
larvae per dip ias 48.9 and 44.8 to -zero larvae per dip count 5‘,,
control  sites n the_ treated and the treated site and it 'was-g‘-‘ ,1 '
respectively. After larvae per dip count in Z?FE'CF“?”O:';
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There Wwas & reduction In
density  bY hundred per
observations after 2¢
of Bl application again
ave jarval density in the .treated
°nd as nil  larvae per dIP and
f;(, jarvee per dip count In t.he
co;nrol site There was a reduction
g larval population density by
‘. pundred per cent when compared
- with the comparison control.
application

After 48 hours of
jarval density in treated site was

again found as nil larvae per
dip count while in the control
ste larval desity Wwas observed as
L6 larvae per dip count. There
was a cent per cent reduction
in population density  After 72
hours average larval density iIn
wreated site was observed as 47.6
whereas in control site as 491
larvae per dip count. A reduction
of 4.26 percent Wwas observed
which is negligible. The larvae
collected were of early first instar
which means that the egg laying
occurred somewhere before 43
hours after bacilli application.
After one week of Bti application
the larval density was again high
and it was found as 4.4 larvae
fef dep count in the treated site.
5“; 2C;mtrol place the density was
«Z2 iarvae per dip.

S e
-
.
——
-
F

DISCUSSION
initiaﬁ thuringiensis gave good
toxicity towards different

S
lgrtvc(;:s ZOI anopheline and culicine
Compérat-m‘ per sq. m. of Bti gave
comperatively - better kil when
Lit. 7 l“’”h Bti as 1 ml per
kill of Mmi per Lit gave complete

mosquito larvae after two

3

——TT TR

| :
l\olt:]ris )eof. application w
y w;aq,r L;t. 86.79 per cent mor tali
1 S ooserved after two h h

application. "

Two n :
mortal?:ly pgfr tl;_n. gave
and culicine ¢ oo

mately 36 arvae upto approxi-

y to 48 hours becau

the first instar larvae were ;e
observed after 72 hours dlaSB!t’:
application. Bt as | ml per sq. m.
alsq gave Kill for almost similar
period.~. William et al 1987) has
reported 12 to 76% reduction
in larval population by using B.
thuringiensis H-14¢ and they also
did not observe good residual
effect. According to them the
larvae of C. pipiens and Aedes
reinfested the breeding places after
48§ hours of exposure with Bt
H-14 but ree and Cheong (1987)
report that Bt. H-l14 when used
as plaster of paris and sand gran-
nules preparations remained effect-
ive for 8 weeks in earthern )ars
and automobile tyres for a trial
against larvae of A. (stegomyia'

albopictus.

complete
anopheline

longevity of

The residual
very short

was observed as
ave up it's toxic effect when

abservations were recorded
sticide application.
counts in hoth
ated compari-
equalled and
erence

Bti
and g
the
72 hours after pe
The larval dip
the treated and untre
son control almost
there was a nonsignificant diff
in larval density. Tihe
tained are in accordance
(t)tll)e reports ©of Hudson (1984) who

has reported most

the parasporal cry
down at the bottom and t



results could be obtained by develop

ing floating and slow
formulations of Bt. H-14.

It has appeared
present findings tha
ood initial toxicity b
effect. The larval

high and lots
dead at water bed. 'How

studies  will still be

releasing

from the
t Bti has got
ut less residual
mortality was

of larvae were found
ever further

conducted

on the possibilit :
the residual effect yof %fﬁ g;cret%;r.g
in a substance like Whea;n iy
maize flour etc. which ena:??"
us to create a m°n°mole¢;§5
layer on the surface of S
and retains Bti on water s.urfaé;r
This will help in increasing p,
residual effect of Bacillus thuring;;f_

Sis.
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SUMMARY

A total of 500 cockroaches - sites accounting for 70.4%, German
- of different species were collected cockroaches were second with
. from various sites of the- Services 24% and Oriental cockroaches
- Hospital, Lahore, to study the third with 5.6% of the infestation.
- pattern of infestation of the hospital .

. Premises and the carriage of One thousand twenty seven
~ the bacteria belonging to the bacteria belonging to family Entero-
& famqy Enterobacteriaceae. Three bacteriaceae were isolated. These
- Specles  of cockroaches namely constituted 15 bacterial genera
f:-j‘,-f’&w americana (American Salmonella, Shigella, Escherichia,
5_i-jcé)Ck"°aC|\e) Blattella germanica Klebsiella, Enterobacter, Serratia,
g Orgn":;l'} cockroache), and Blatta = proteus, Morganella, Provuﬁr&gﬁ:
1_:r;'mm% (O{_I:Htal cockroach) were Citrobacter, Edwardsmfl’lsééudomonas
5 collecteq ¢ cockroaches were genes, {‘\cmetobacttﬂrJ o
~ hospit from five sites of the and Bacillus. The Salmonella iso e
Obsit)ét?ilc Viz.  Gynaecology and were Salmonella typhi, %
- Surgical iarzj’“}"d,. Medical ward I, arizona and Salmonellfa gglmonelle;
i Store, A ‘,‘Kltchen and Medical Three_ _sprotypes 0 s
. Were th merican cockroaches enteritidis, namely, mon
e € most common in all the paratyphi B, salmonella typhimurium,

gg&FESSOR & HEAD OF DEPARTMENT OF BACTERIOLOGY &
CIPAL COLLEGE OF COMMUNITY MEDICINE LAHORE

A
Lf:ggf\m PROFESSOR. COMMUNITY MEDICINE LY
o T MEDICAL COLLEGE HYDERABAD —
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arielly were identified.

were Shigella

Salmonella b Ly ¥
The Shigella isolate !
flexneri and Shigella sonnel. _In
addition, 20 organisms belonging

to the genus Candida were isolated.

INTRODUCTION

The cockroaches are among
the most primitive of all winged
insects and have been around
for a long time (Burgess 1978".
More than dozen species have
some degree of medical importance
but the following six species all
with worldwide distribution are
the principal vectors (Smith 1973):

l. Periplaneta americana
(American Cockroach).

2. Blatella germanica
(German Cockroach).

3. Blatta orientalis
(Oriental cockroach).

4. Periplaneta australasiae
(Australian cockroach),

5. Spella longipalpis
(Brown banded cockroach).

6. Leucophaea maderae =
(Medeira cockroach).

The close association of -
roaches with man has brsz‘gfll:t
Its pest status at several levels
mtcludlng social and medical (Wood
ed al 1981).  The filthy habits
?nn kcursornal nature of cockroaches
thze t‘hen'"n ideally syijted for
path'amvec.-h:axnlc:a] Spread of certain
pag genic organisms but contamj

ng food stuffs and fornitels
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through contact with the infee,
appendages (Janssen ¢ Cley
1952). Wedbe,

The workers in severg
of the world have isolated pathopam
organisms such as SalmonellaganK
Shigella (Okafor 1931, By
and Chetwyn 1981, panthoragg
al 1981), Staphylococcus Faecy;
Poliomyelitis virus and Entamogh,
histolytica (Roth and Willis 195

E.coli, Enterobacter aerogenes
Serratia marcescens, proteu

Vulgaris and Klebsiella pneumonia
(Fernandez and Zarror 1972), Pseudo-

monas aeruginosa, Moraxella and
Actinomyces (Hiro and Fuji 1966)
Campylobacter jejuni (Umannabuike
1986) and Bacillus_spp, Aeinetobac-
ter and Micrococcus (Bergess

et al 1969). The pathogenic helminths
associated with

that are found

cockroaches have been listed
by Burgess (1985' and they ar
Enterobius vermicularis, Trichiuris
trichiura, Ascaris lumbricoidis

Ancylostoma duodenale and NecatX
americanus.

Hospitals throughout tfh':
world provide an ideal site 10

cockroaches and they are commonly
canteens

found in hospital kitchens, ¥
and dinning rooms and In Wffrrhe
pantries store rooms etc. 4
hollow supports of benches tﬁ 4
trolleys provide an excellent M€ e
of disseminating cockroacmesﬁ_
throughout the hospital bed fra 4
(Leib). They often gamn aci‘ve-
to hospitals through _deff;c :'ns'
drains and are frequent mhablflags};
of sewerage system (Burgess "=

Information on the identiﬁcatloff,



of cockroaches in
= and occgrt;(igceand dwellings, their
(e ho?,ictor of pathogenic bacteria
‘flepziista" has not been reporteq
i t a study conducted by Zuberi
:.l-zngZF]’ (1972) and Razia and Jafri
-l'-(elt986)r. Therefore the present
_jesearch has been carried out
with the following objectives.
| To find out the different
species of cockroaches which
inhabit the hospital environ

ment
of

to
are

To find out what types
the bacteria belopging
family Enterobacteriaceae

present on cockroaches which
might contaminate hospital
articles,

The samples of various species
( Co.ckroaches were collected
;ﬁom_ ¢fferent sites of the Services
Hospital,  Lahore: The sites were:

Gynaecology & Obstetrics ward,
Surgical ward-1l,

Medica) ward-1,

Kitchen,

Medical Store,

llected, 300  cockroaches were

LAng
RATORY INVESTIGATION

e SDee
PeCies of cockroaches were
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identified i
They were il being Caught,
then Collected

transported from all  these o
of the_ hpspital in sterilized bo:lt}:s
containing Cary Blajr mediun:
(Difco 1984 g). These bottles were
shaken for two minutes on the
vortex shaker in order to suspend
bacteria present on the surface
of the cockroaches. The suspension
was then cultured on the following
media -

- Salmonella
(Difco 1984 a).

Shigella agar

- Bismuth Sulphite agar (Difco

(1984 b).

- Xylose Lysine Deoxycholate
agar (Difco 1984 c).

- Selenite broth (Difco (1984 e)..

- Tetrathionate broth (Difco

1984 f).

Isolation and Identification of the
Bacteria

S S agar, B S Agar, XLD agar
were streaked by inocula taken
from the bottles containing cock-
roaches These media were incubated
at 37°C for 24 hours. After 24
hours, growths from Selenite broth
and tetrathionate broth were
subcultured on MacConkey_ agar
(Difco 1984 d). The identification
of bacterial isolates was carried

out by:

- Colonial morphology.
Grams Staining.

- Motility.



Biochemicals reactions  enume-
cated in o the table *t:scd by
Cowan and Steel (1975)" and
Koneman et al (1983)*%
Serolopical — tests: Slide cmd
tube agglut nation  tests  were
performed for identification
of Salmonella and Shigella

(Ditco 1984 g & r),

The following biochemical

reactions were carried out:

A

D

—
-

F.

G,

H.

—

£ 5
—

3,

A
LK

Growth in KCN broth (Difco

1984 1).

Citrate as C source (Difco

Carbobydrate fermentation
tests. (Difco 1984 k).

MR and VP Tests (Difco 1984 ).

Indole  Test (Difco 1984 m).

Gelatin  Liquefaction Test
(Koneman et al 1983 b).

Urease Test
1968 ¢).

(Cruitkshauk

) 0y ’ - H
Phenylalanine Deaminase

and  Malonate utidizati 3

' ate rati »
(Difco 1984 n). o G
Triple  Sugar  Iron Agar  Test

(Difco | 984 o),

- roaches

K. Oxidase Test (Ko

1983 c). it
. Catalase Test (Kon |

1983 d). R

Serological tests ware |

for Salmonella with the g
Kauffman-White Scheme
Salmonella polyvalent sera |
Difco number 2264-47-2 and i
dual antisera with Difco ne
2892-32-9 using factor |, 4, j¢
and 9.

For Shigella flexneril-e
Shigella Sonnei Shigella antis
poly group B with Difco nur
2835-47-2 and Shigella antis"
poly group D with Difco e
2835.47-9 were used respect®

RESULTS:

GENERAL DlsrmsunoglS ‘
HOSPITAL COCKROACH
A total of 500 CoCkr}?ﬁé
of different species were,cuiburic
to determine their dmtlrwoso}f"
in various sites of th¢ T
and to know the enterobact®
carried by them.

s
S the‘- G{,

G
Ll

Table-1ll summarise
bution of various species
collected '
Hospital, Lahore,

5 ._‘.-r"-’
| rod.
Of the 500 ‘v“ﬁ;eﬁ’«:

Aminoacids  dec .
(Difcs ‘,‘;‘;’; decarboxylase Tests  collected, 352 (70.4%) Wyineri®

* P planeta americand 7.
Table | T e
Table | ki S

L SN
i




L o) 120 @e) Blatella species  of
S o T German - cockroaches' L from
BoemiltT a0 Blatta orientalis

. v vckroaches),
\.-‘\-;\{Jl G RER

Cockroaches

various sites of e Collected

hospital,

,
-

SISTRIBUTION  OF _ COCK-
ROACHES BY HOSPITAL

SITES
ranle IV shows the different
TABLE 1lI

DISTRIBUTION OF DIFFERENT SPECIES OF COCKROACHES
IN HOSPITAL

[

¢

i .

¢ Species of Cockroaches No Percentage
gji Periplaneta americana 352 70.4%

ji'f1

EIE Blattella germanica 120 24.0%

g 1. Blatta orientalis 28 5.6%

E Total 500

gh—

B
oY
E
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COLOGY AND OBSTETRICY

h\‘\l,\[

g ARD

(Sirated in old building on ground
1)

ﬂ"\\:).

\ total namder of 199 cock
aches were captured from the
cynsecology  and Qbstetrics  ward
The number and percentage wise
gstridution  of o various species
i cotkroaches were  as follows

American cockroaches 157

(78.89%)

German cockroaches 39 (19.59%)

Oriental cockroaches 3 (1.5%)

The figures show that the
most common  species found was
the American cockroaches. The
iarge number of cockroaches
may Dbe correlated with the poor
sanitary conditions prevailing
in the ward. broken window frames

¢ their loosz and faulty fittings
and the cracked walls and floor
' the large population
dckroaches to breed and infest

(- | -
" s £
o)

. MED](;AL WARD-I
iluated in old building on ground

floor)
ro}_f‘- 'otal number of 99 cock-
he - .
o #°s were collected from the
medical

dm:nb.nvfnc by Sty species wise
JUion was as follows:

Alner -
¢rican cockroaches 57

(57.58%)

Ger =
Eriman cockroaches 42 (42.42%)

41

No T
tound i"(‘ftl't*t‘\m] L LOckroaches wey
shd Ce o ward The Al‘l'\(‘r'c-n‘
asie 'Crman - cockroaches t(.a'n

ected  from the mll‘et e

kitchen of

the general w and
v - al war .
ively.  Sometimes ard respect-

the cocke
. aroac
were  collected from the ?:xl';::

?tf\ tht& Doctor's office, Satistically
e ifference of association of

various species of cockroaches to
Gyneecology and Obstetrics  ward

and Medical ward |

significant. P. O, QQlI, taund

was

~ SURGICAL WARD I
(Situated first in the old building

and then shifted to new one)

Only 10 cockroaches were
collected from Surgical unit-l, the
species wise distribution was

as follows.

Oriental cockroaches 6 (60%)

American cockroaches 4 40%).

After two initial collection
the ward was shifted to new building.
Several times attempts were made
to collect cockroaches from new

surgical ward, but it was not
found infested with any cockroach
No prediction can be made as
to when the ward will become
infested since the place Is new
and it may take somsume for
the cockroaches 10 establish them-
selves.
KITCHEN

(Situated in old building at basement’

croaches
A total of 145 cockrpac
were collected from the kitchen,



Wae &
L

thetr  species  WINe distribution

was as follows
es 100
((’s ‘)('\(}\J)

American « ockroach

German cockroaches 37 (25 5%)

Oriental cockroaches 8 (5 5%)

The kitchen was situated at the
hasement and it was a damp and
dark place, moreover improper
sanitary conditions and uaservice-
able oven (tandoor) produced the
favourable conditions  for  cockr
oach breeding Piles of trash were
seen in some places which caused
infestation.

MEDICAL STORE
(situated in old building at base

ment'

A total of &7 cockroaches
were collected from the medical
store of the hospital, their species
wise distribution was as follows

American cockroaches 34
(72 34%)

Oriental cockroaches 11(23.40%)

German cockroaches 2 (4.25%).

From the table IV it may
b? noted that whereas 199 cockr
fmchcs were found in Gynaecology
and Obstetrics ward, 99 in Medical

;va‘rld and 10 in Surgical ward (Old
bm ding), o cockroaches could
¢ found in paw surgical ward,

L;Gdﬂl?daon is obvious since surgical
rd 1 was a new building.
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Cockroaches is medical g,

though small in number (47) zr@ g
ed during the study time Olleey
found due to the fact th;t';-eff
building was old and Situateq e
basement. Althtough no food my,, "
was available there and the medi‘j?
store was kept clean, it was Possgt
that cockroaches could have Ente;é;
from the infested Kitchen wy.
was also situated in the basemer.
or the cockroaches may .
entered through the W.C. of .

toilet which was connected wip
the *manhole by sewage pipes,
Statistically the difference ¢

association of the various species
of cockroaches to kitchen and
medical store was found significant
to the level of P < O.00l.

This distribution of the cock-
roaches in Gynaecology & Obstetrics
ward was anlysed & it was foun
that there were higher number o
American cockroaches in this ward
The ratio between American &
German cockroaches was about 4l
whereas the oriental cockroaches
were in small number 3(1.5%)

The analysis of the data ©
the medical ward on ¥
hand shows that number of Americal
cockroaches was not 109
in  comparison to German Cocki.'
oaches;, the ratio between thent
was about 32 The Blatta oriental

was not found in medical Wa"t’
the probable

reason being tha
1t is rare species in tro

ries. An analysis of the data relate”

to the kitchen and me etelr
as well as gynaecology a{‘d' Qbiar"‘
rics ward and the medical. W< .

indicates

the other

high

pical count”

dical ‘510

that Blatta orien®
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~ ment
ﬂoor.

‘: C\’ery js
 statement,
hecause of the

ly to occur in base-
in comparison 10 the upper
The figures in respect ol
ard 1 (old building) how
contradictory to  this
but may be explained
fact that the total
cockroaches obtained
was very small and therefore
could not be true representative
sample for drawing valid conclusion.

was more like

surgiCiil w

number  of

The association between the
various sites of the hospital and
the prevalent species of cockr
oaches was tested by applying
Chi square test (X®). A significant
difference was found between
the sites of the hospital and the
species of cockroaches P < 0.00l

PREVALENCE OF ENTERIC MICRO-
SEGANISMS IN THE COCKROA-
“HES

Al the cockroaches studied
were found to carry one or more
Micro-organismes.

- Table V. shows the prevalence
Micro-organisms in 500 hospital

;g‘?’:roaches From the cockr
isoidltes studied, 1027 bacterial
s and 20 fungal isolates

obtained. The bacteria could

be claccis: .
, Ctlr%thed Into 15 genera while
* fungi belo
. : Jlonged  to  onl

observed in

43

88 (17.4%) of the

oaches examined, Salmoi(gﬁ)a é’r?t(:kr-
Lidis was the leading species isolatei
das It appeared in 2 (12.4%)
salm.  typhi was isolated in 2|
(4.2%) and Salmonella arizona in 5
(1%) of the insects.

SHIGELLA

This genus was isolated from

37 (7.4%) of the insects. The
shigella species isolated were,
Sh. flexneri 23 (4,6%) and Sh.
sonnei 14 (2 8%).
OPPORTUNISTS:

The rest of the cockroaches

375 (75%) were found to carry

the opportunists.

CANDIDA:

The fungus candida was carried
by 20 (4%) cockroaches.



|

TADLE - V
Pt\LW\Lt NL L OF MI( R(X)R( ANISMS IN 500 HOSPITAL COCKRO/\CH

. —— e e
;,[0 G LNL!\A Nn. I‘crwntugcl SPECIES No. Fp:;\
e eSOV SRR R _ ety
. i X ) _‘\\
Lo Salmonella 88 [ 17.6 Salm. typhi 2l | 43
Salm. enteritidis | ¢2 24
Salm. arizona 5 10
2. |[Shigella 37 | 7.4 Sh. flexneri 23 | 44
Sh. sonnei 1o | 28
3. | Escherichia 171 | 34,0 E. coli 171 ] 350
4. [Klebsiella- 272 | S4.4 K. pneumonia 120 | 240
Enterobacter K. ozaenae 16 | 3.2
Serratia., K. oxytoca 15 | 3.0
Ent. aerogenes 34 | 638
Ent. cloacae 15 | 30

Ent. agglomerans| 39 7.8
Ser. marcescens | 33 6.6

5. | Proteus 113 | 226 Pr. vulgaris 45 | 90
Morganella Pr mirabilis 18 | 36
Providencia Prov. rettgeri 17 [ 34

Prov. alcali o |
faciens 20 ‘b'.6 ;
Morg. morganii 13 | 2
6. | Citrobacter 81 16 2 Cit. freundi 38 . 7'2
Cit. diversus W

7. | Edwardsiella 17 | 3.4 Ed. tarda 17 |35

S. Alkaligenes 23 4.6 Alk faecalis 23 e §

9. | Acinetobacter 30 8.0 Acinetobacter o | 80 ;

‘ P

10O | Pseudomonas 136 | 272 Ps aeruginosa 136 | 27 F

& species. :

. LA

. | Bacillus 49 | 9.8 B. subtilis 49, -] P 8

[

12 | Candida 20 | 4.0 Candida ]
by




COCKROACH SPECIES AND THEIR CARRIAGE OF MICROORGANISMS

american (American

- periplaneta
CockroaCh'
out of 352 American cockroaches
13 (4%) were carrying
salm typhi, 50 (14%) were carrying
Salm _enteritidis  and #(l%) were
carrying Salm arizona. Shigella flex-
neri type -5 was
{16.4%) & Shigella sennei from 10
(3%) of the insects. The escherichia
were recovered from 119 (34%) of
the cockroaches. A total of 191
(54%) cockroaches were found to
carry the organisms belonging to the
Klebsiella-Enterobacter-Serratia
group. 74 (21%) of the cockroaches
carried the proteus-Morganella - Pro
vvidencia group of the organisms.
Citrabcter & Edwardsiella were iso-
lated from 61 (17%) & 11 (3%) of the
insects respectively. There were
16 (4%) cockroaches positive for
alkaligenes. Acinetobacter were har-
boured by 27 (8%) of the insects. A

examined’

large number of insects carried
Pseudomonas, as 92 (26%) were

found positive for ijt. Bacillus was

also quite prevalent as 35 (10%)

ictockroaches were found positive for

fr‘c The fungus, candida was isolated
M 16 (4.5%) of the insects.

- Blatella

3 ermani -
roach) 8 cs (German cock

- ;from's“dg]?r@nﬁo-ﬂ]a typhi was recovered
Cockro, (7%) "of the 120 German
_emefm‘é‘m‘ﬂs Studied. Salmonella
o> and Salm arizona were

.{15{) Qted b o AL LN
o the TOM 107(8%) and | (0.8%)

» Wfkroacmsems respectively. The
. éﬁiﬁeua il €s ‘found positive for
——=&Xneri type |-5 were

isolated from

45

8 (7%) while Shig
i ell i
observed in 4 3%) o? :ggneilns\ew;rse

A large number of cockroaches

85 (70.7%) carried the opportunistic

group of organisms. Their djstri
_ . iIstribu-
tion was as follows: -

Escherichia = 37 (31%)

- Klesiella-Enterobacter- Serratia
group of organisms = 65 (5%).

- Citrobacter 16 (13%).

- Edward Siella = 5 (4%)
- Alcaligenes = 8 (6 6%).
- Acinetobactera = 9 (7.5%).

- Pseudomonas = 3 (28%).

- Bacillus = 11 (9%).

- Candida = 4 (3%)
Blatta orientalis
(Oriental cockroach):

Salmonella enteritidis was
the only species isolated trom
2(7%) of the 28 cockroaches whereas
Salm. typhi and Salm. arizena were

not recovered. Only one (3%) cock
roach carried the Shigella flexner
1.5 whereas Shigella sonnel

type
were not found on any of the
cockroach. The rest of the cock-
roaches 25 (89.3%) carried the .
Their distribution &

opportunists.
was as follows:-

- Escherichia = 15 (53%).
group = 15 (53%).

dencia group = 8 (28%). -

K lebsiella-Enterobacter-Serratia =~ -

Proteus - Morganella - Provi- .



3 (11%).
I (3.5%).

Citrobacter -

Edwardsiella

=

. Acinetobacter - 4 (1456).

[he next data shows that the
number of  German cockroaches
8 (79%) carrying Salm. typhi were
more than the number of American
cockroaches 13 (4%) Statistically

this difference was not found

46

- Bacillus = 3 (11%).

- Pseudomonas

- Alcalegenes and Copg
were not found on these oy
roaches. P

significant p » 0.05. Similarl

there was no significant difference
between American and German

cockroaches in relation to the
carriage of Salm. enteritidis




DISTRIBUTION OF MICROORGANISMS CARRIED BY DIFFERENT SPECIES OF COCKROACHES

TABLE VI

||l|l.1.~’|.“

mvm.nhmm of No NAME OF MICROORGANISMS
Cockroaches | Tested ﬁw
5 | . 9 % .
= @ ~— = o : © A
L = = ‘o . - VO < g | = = 3 ]
§ 2|8 |8 |5 |2 |a o l-c|e |2 |2 |8 5 :
& S < x = 2 o8l 9 R4 A o] € A o
” v S - .= 05| 3% | a . 18 S LS 1R
. . = 3] v o U = o o —_ '} o — =
m m m - L L0 O = > Pl = ™ c =2 { = p=
3 la |2 |£ |2 |2 [E58|l282|= |2 |€ |G | &% |&
vy e} W) 75 s . w Yuwuv|loo | O wl < < 0. (o 4] O
No. | No. | No. | No. | No. | No. No. No. | No. | No. | No. | No. { No. | No. No.
& % kmm & % | & % & %] & % | & % & % | & %| & %B | & %| & % | & %] & %] & %
Periplaneta 352 13 50 |4 14 1O | 119 | 191 74 | 6l ._ | 14 27 92 35 16
americana 4% |(14%) 146% | 4% 3% | 34% | 54% 21% | 17% | 3% 4% | 8% | 26% | 10% | 4.5%
(American
cockroaches)
A Blattella : .
germanica 120 8 10 1 8 4 37 65 30 16 5 8 9 34 11 4
(German 7% | 8% |0O08% 7% | 3% | 31% | 54% 25% | 13% | 4% | 6.6%| 7.5%| 28% | 9% | 3%
cockroach). ‘ ﬁ ;
Blatta
orientalis 28 O 2 O 1 O 15 15 8 3 1 O 4 10
(Oriental - 7% - 395 - 53% | 53% 2%% | 119% | 3.5%| - 14% | 36% :om -
cockroach). g

Lo




CARRIAGE OF MICROORGANISMS BY COCKROACHES
TO THE SITES OF THE HOSPITAL

Gynaecology & Obstetrics ward:

Out of 199 cockroaches collect-
ed from this ward, 6 (3%) were
positive for Salm typhi, 30 (15%)
were positive for Salm. enteritidis
and 3 (1.5%) were positive for
Salm arizona. Shigella flexneri
type 1-5 and Sh. sonnei were
carried by 1 (5%) and 6(3%) of
insects respectively The oppor
tunists were isolated from the

rest of the cockroaches 144 (72.36%).

They were distributed as follows,

-  Escherichia = 70 (35%).

Klebsiella Enterobacter Serratia
group = 100 (50%).

- Proteus - Morganella - Provi-
dencia group = 37 (18%).

- Citrobacter 34 (17%)

-  Ecwardsiella = 7 (3 5%).

- Alcaligenes = 10 (5%).

- Acinetobacter = 19 (9 5%).

-  Pseudomonas = 49 (24%).

- Bacillus = 18 (9%).
- Candida = 13 (6 5%).

Medical Ward-1

This ward provided 99 cock
roaches of which 10 (10%) were
carrying Salm. typhi & 17 (17%)
Salm. enteritidis. None of the
cockroach carried the Salm. arizona.
Shigella flexneria type 1 5 were
recovered from 6 (6%) of the
insects, while Sh sonnei were
recavered from 3 (3%) of the
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ACCORDING

insects. The remainin
63 (633%) were Iosndcoctkfﬁaﬁy;
the' opportunistis and thejo G,
bution was as follows. o disy,
-  Escherichia = 32 (32%):

- Klebsiella-Enterobacter
group = 52 (52%).

- Proteus - Morganella - pyy.
dencia group = 2 (u%

.- Citrobacter = 18 (18%).
-  Edwardsiella = 8 (8%).
- Alcaligenes = 3(3%).

- Acinetobacter = 3(3%).
25 (25%)

Serras,

- Pseudomonas =
-  Bacillus = 9 (9%).
- Candida = 4(4%)

Surgical ward-I:

Out of 10 cockroache '
none was found to carry pathoge'ﬁ;
enterobacteria (i.e. _S-g_l_r,n_‘![‘fk/;
and Shigella). the cof:kroafo_f
carried the i &%’
of organisms.

s collecte

All ‘
opportumst

Kitchen:

Out of 145 cockroacl}t’:12 85*1;
were carrying Salm. tnghl(,”%’ ;4’.

Sal enteritidis and e
arizona. The shigella ﬁexnetamg;!
-5 and Sh. sonnei were) of ¥
by 6 (4.1%) and ‘*(Z,ﬁfe oo |
insects respectively: 3§ by ¥
tunists were 'harbour?rhe op ;3
insects respectively: by "4
tunists were harbour€ i
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23 monella  enteritidis was

TAa Asie SNocTac vy~ » )
L. ° Y-y species which was 1solated
| o 5!5.;%) 01 the 47 cockroaches

=i Wphi and Salm arizona

Yo farrsed Dy 1hese insects
| T===_llexneri 1wype -5 and

o=l were carried by | (2%
~C2CH each,

~

ne P
Vere “2 (895.4%) cockroaches
¢ found

Their l‘d ~ 10 carry opportunits
Siribution  was  follows

Escherichia = 20 (42%)

Kif&asiel]a-
aloup -

R o e i e S R
2

Enterobacter Serratia
29 (62%).

1
3
3
3

Broup . ?gf;;;?lla—Providencia
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- :\cmombacter | (2%)
— '\ \ |
t seudmm’m.\s =16
Rl : “ 3 |
Bacillys - 3 (6%) )
- Candida W ¢
ere ri
by these insects, o ST

The dif ference ip

of Salm. tvphi betw
‘ ‘een Gynaec
and  Obstetrics ward anzi Me?ilioc%x);

ward-l was found to b e
ienifi e st
significant, P < 0,05, atistically

the prevalence

The reason for this difference
could probably be that typhoid
patients get admission in Medical
ward and their excreta provide

infective material for the cock:
roaches,

.

From the above figures it
1s shown that the units having
inpatient facilities i.e. Gynaecology
and Obstet. ward and Medical
Ward-l were found to harbour
higher proportion in comparison
to Services units i.e  Kitchen
and medical store which carried
a lower proportion of pathogens.
This difference was found statisti-
cally significant, P < 0.0l



AN ES ACCORDING TO
- ISMS CARRIED BY COCKROACHKH
ﬂ DISTRIBUTION OF :.GZWH—UHWMMMZV.—. SITES OF THE HOSPITAL

SiicoFf No. gf NAME OF MICROORGANISMS
Hospital Cock 4 _ ‘ _ ' A ) )
roaches
© ~
© . . *
2 |8 |= - sl ls |, BE | s
c— | . —— e 1+ = (%]
s 12 (8 |8 |g |2 (e8| =85 |3 e g3 |5
= 18 |5 |%8 |g |8 |E8sl.28 0T T l& e |k |g | s
. R .Mw o ﬂ - m — nu\. am 0 . - .M.L. o = — o
E = E i - < |lag |23 O W @ |cc 3 - o
= 3 | s |2 2 |[2cglesgl = |2 = [gS | g |9 &
A W W 7 n L IXuhn|laaZSal O (o < K< o, o &
No. | No. |No lHo. No. {No. | No. No. [No. |[No. | No. No. | No. |[No. | No.
& % & % |& % & % X Hl& %l & % & % k&kﬁk*k?kw??kﬁ
Gynae. and
Obstet 199 & 30 |3 10 6 70 100 37 34 7 10 19 49 18 13
Ward 3% | 15% [1.5%|5% 3% [35% | 50% 18% [17% | 3.5%)] 5% 9.5%| 26% 9% | 6.5%
Medical 99 1 17 O 6 3 32 52 24 18 8 3 3 25 9 4%
ward 1 10%| 17% |- 6% 3% [32% | 52% 24% |18% | 8% | 3% | 39 25% 9% | 4%
Surgical 10 O O O O O 7 2 2 3 O O Q 6 O O
ward -1 - - - - - 70%| 20% 20% [30%| - - . 60% | - -
Kitchen. 145 5 12 2 6 4 44 &85 34 18 5 9 12 50 19 3 -
3.4%)| 8.5%|1.3% 5.1% | 2.7% 30%/| 58% 23% [12% | 3% | 6% 8% | 27% { 13% ! 2%
Medical 47 (¢] 3 0o 1 1 20 |29 16 |7 3 i 1 46 3 10
Wﬂoqm- - 6.4%]! - 2% 2% |42% | 62% 36% |15% | 6% | 2% | 2% 35% 16% | -
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from 14 (22.5
28%) of the j
€ Insects.

pES
OTY S
! jii. Salmo :
EJ"TER (1l summarises the Thi nella bariellys-
. 1Is ser
qabl€” o the sgrotypes ~of otype was |
dlszribuﬂoﬂa enteritidls carried from 31 (50%) of the cockrlcfgi:aht::
né .
;;lcmogkroac"es
TABLE - VIII
pISTRIBUTION OF SEROTYPES OF SALMONELLA
| ENTERITIDIS \
EURR—— .
\‘/o'f""'"ﬂ SERQTYPES OF SALMONELLA ENTERITIDIS
Ic:c'kroaches Salmonella .Salmlonel!a Salmonella
R arat B_rll_ag_____typhlmurlum barielly '
No. % No % No. 9%
62 17 |27 42% 14 22.58% 3] 50%
; \

Sérotyping of Salmonell
| osroty la  SHIGELLA FLEXNER -
wieritidis olated from 62 (12.8%) LA SONNEI EASS ]T;';?RSH;I?IE(IS—

- of the 500 cockroaches was done TYPES:

date the serologi-

: by using antisera.
Table 1X eluci

k. The followi cal identification of the Sh. flexner!
| Uentifieg. ing serotypes Were and Sh. sonnei and their serotypes-
. almonella paratyphi Shigella_flexner! type 1-3 Was
| muellen) typhi B (Schot- isolated_from 23 (1.6%) of the
g This s 500 cockroaches These qrgamsms
: :mm 17 (f-;my?e was isolated were identified as positive
| aches 42%) of the cock usingBShigella antiserum  poly

group b-
i S )
E -EI_'E‘_QI_\L!@ typhi { Shigella sonnel type ] was
I This seroty muriums:- carried by 14 (2.8%) ColerOZCl:l';euS‘;

' pe was isolated Shigella antiserum oly &
D was employed {for the identifica-

tion of this species.

J1

V’iw B A
s N o Z sl TP, ‘
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PISCUSSION
TION OF
PECIES

study 500

collected 10
and carriage
This study
evalence of

pDISTRIBU

AL
GENERAL  ~GCKROACH S

DIFFERENT

In the present
cockroaches were
their distribution
enterobacteriarcae
the high Ppr
ckroaches.

see

of
revealed

American €O

OQur study

American cockroach . :
species In four out of five sites

of the hospital: The reasons should
be that there is 2 large network
of sewer system and the American
cockroach innabits the sewers
preferentially Due to extensive
ramification of the sewage lines
cockroaches gain ‘an access to
various sites easily.

In the present study the highest
numper (199) of cockroaches were

found in Gynaecology & Obstetrics
correlated

also shows that
was the Jeading

ward which could be
with the unsanitary conditions
prevailing in this ward. This is

borne by the fact that the building
is an old structure with broken
window frames, having loose and
faulty fittings, cracked floor, over
crowding of the patients, dirty
and old beds with blood stained

matteresses.

The kitchen was the second
ﬁzgtr)non place to show the high
m wz_: 2:5} of cockroaches. Since
i damluated in the basement,
surrounc[i)iness-’ darkness and dingy
T COCkronghs provided chance
tion. Moregc tesoing. and. Infasts,
availapilit Tr fisanitary conditions

Y oo tood misterial parti-’
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cularly the bread
flour bag caused
these insects. Al !
consume a widethfa"rgiﬂt_tockr b
but they prefer St;riho
par(icularly bread yy;

reqdlly gvallable in the”:h. Wag
This feeding habit has beep Kitche,
ed by Re{crson (1977) Who"“PPO
out experimental study andcﬁm’ed
that large number of G‘Q’&'xd
cockroaches were :':1ttrac:u:ig”mm
white bread and bread ey

in racy

the presence of many othe

foods.

Medical wardl was the plac

. : e
where the highest number of
German cockroaches (42.42%)
was found. The Kkitchen of this
ward provided food material to
the cockroaches. The unwashed
utensils, sugar and milk stained
counters, food stained stoves
and burners caused attraction to this
n comparison to Gynaecolo-
gy and Obstetrics ward the Ameri-
can cockroaches were less in
number. This is conformity with
the fact that the sewage ramifica-
tions surrounding this ward Were
less in number.

Medical store, although

basement, was found

infested Here the 1
were better . than 3”,,
The other reas® .
e
that.

species. |

situated
in to be
less sanitary
conditions

the other sites
Jow occurrence

for the
be explainEd by . the fact‘ |
no food material Wa‘i dV«‘)IlJmE
for their existence. . - il
 The Surgical ward [bemf;-‘ .
shifting to new buildings P*%" i e"f.‘?'
10  cockroaches. T he “Tumbel- :_Od.-:_ =
T e ol

insects was so small. th




TABLE -1X,

DISTRIBUTION OF SHIGELLA SPECIES & ITS SEROTYPES ISOLATED FROM
BOSPITAL COCKROACHES, IDENTIFIED BY USING POLYVALENT

ANTISERA
Serotypes
Shigella species identified by No. of Cockroaches positive for
Polyvalent cockroaches, Seérotype
antisera, No, Percentage,
Shigella flexneri. 1-35 23 02.0 %
37
Shigella sonnei o1 14 37.4 =

53




4 true representative sample.
insects, 6

ol De

owever  out of 10
Ol were  Onental cockroaches
Lnd 4 (40%) American cockroaches.
Had the number of Insects been
mph, tne results might have been
ditferent. After two initial collec-
tions the ward was shifted to
the new building where, after
many a‘''.mpts  pno cockroaches
could be collected. This is an
important  aspect of this study
sihowing that new structurc of
the hospital with improved engineer - .
ing, skills — can reduce the cock-
roach NUISance.

From the above explanation

it 15 evident that significant differ
ences were observed in the preva
lence of cockroaches between

various sites of the hospital.

ROLE OF COCKROACHES IN
THE CARRIAGE OF ENTEROBAC-
TERIACEAE.

Tiwe present study revealed
that three types of the Salmonellae
were isolated from 88 cockroaches.
Salmonella _ thyphi ~ was recovered
from 21 cockroaches These orga-
nisins find their way to the hospital
through the agency of the patients
\!/h:) pass these bacteria in the
toilets  Since the cockroaches live
m the sewers, they get bacteria
from faeces present in the sewage
Ihe presence  of  Salmonella typhi
on these insects is of public health
significance since it is an important
!::tlh;)f.”(c:}' Further studies would
piaymil ::;.(J ((l)(gmcgsrtdtbl‘ash’ the rplc
vehicles aches in - acilng
Noso teles of  transmission  in

comially acquired typhoi

yphoid fever,

In

NES

our g 2
study 62 cockroaches

o4

were found to carry Salmone,
¢

enteritidis, and isolatiom
serotype have the public p,e :ts
alth

importance as these are ;

with diarrhoea; septec:ae;j;i',zocl?ted
poisoning and other ailme,;ts 00?
man and animals. The results of ﬂ?'
present study are in confOrm-e
with the result of Mackerr”y
and Mackerras (194) who recove,-ea;
Salmonella enteritidis Serotype
bovis-morbificans from cockroaches
in an Australian hospital in ,

gastroenteritis outbreak

Cockroaches habitually feed
on infected material found in
lavatories, latrines, refuse areas
and drainage system of the hospital
and then crawl over and feed
on kitchen equipments and utensils
Not only utensils but many other
belongings of the patients such
as tooth brush, tooth pasté towels,
napkins etc, can also be in'fested
with these insects. In the kitchen
of the ward they might feed on
prepared food such as rice, C““,arg;
soup, gruel etc, left overm]gh
on tables or in cupboard :
mugs, spoons, milk packs 2"

nChCS,'
sugar pots left unwashed 01 P& old
trolleys and side tables _C°

be the ideal

roach infestation.
situation prevailed in
and Obstetrics ware e
scale, but to a lesser extent g
the Medical ward and 71€88t 74
the new Surgical ward- - . =3
In our study, 1% cockms‘#cé'ﬁa
were found to carry the iﬂ@%
arizona. There has been no. “{“.\Jev-g

. availaP

about these organisms }n Anis"
research literature. ThiS Ofgc'{)c
however was isolated from ===



roaches in our study. According
o Wilson et al. (1984) it causes
diarrhoeal diseases in man and
animals.

In the present study genus
Shigella ~was isolated from 7.4%
5f the cockroaches The species
of Shigella isolated were Shigella

Both

flexneri and Shigella sonnei.
of these organisms can survive
on the appendages of the insects
for quite a long time as has been
in a study carried out by

shown
Artyukhina and Edokimova (1973)
in - which Shigella flexneri anb
Shigella sonnei were recovered
from the artificially infected
Blatella germanica for 3 and 8
The same result

days respectively.
has been varified by Svec et al

(1975:.

The data from Table-V shows

that the highest number of cock
roaches 171 (3u%) were found
to carry Esch. coli on their external
surface. The presence of Esch.
coli on the cockroaches indicate
That the cockroaches came in
contact with patient’s faecal
matter. Our results are identical
with those of Frishman and Alcamo

and Cornwell

(1977)s Burgess (1979)
All of .these

and Mendes (1981). _
workers isolated Esch. coli from the

hospital cockroaches.

Relation of the various genera
of pathogenic and oppor tunistic
organisms to the species of cock-
toaches have been studied In the

sesent  research. 1t was found
that  no significant difference

“'f} observed between the baverial
%géﬁia and various species of
thay oaches, The data suggests

the difference in the level of
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carriage, for example of Salmonella

and Shigella by American and
German cockroaches was just

incidental. There was no prediiection
of one or other species of cock-
roach to a particular bacterial
genus. It suggests that whatever
types of bacteria contaminate
the hospital environment they
will be picked up pby various
types of cockroaches almost equally
However there was significant
difference between the Ameri-
can and Oriental cockroaches in
relation to the carriage of Salmonel-

la and Esch. coli, but this difference
carrying much weightage

was not

since the number of Oriental
cockroaches was very small in
comparison to other species. The
basis for the low occurrence of
Or.ental cockroaches in hospital

its breeding may bz low

is that

~due 1O tropical ~environment in
Pakistan. No significant difference
was found between the three
species of cockroaches and their
carriage of pathogens (Salmenella
and Shigella together( and 0ppor
tunists. The evidence provided
thus is convincing 10 conclude

that all the species of cockroaches

could be equally involved in terms
of their carriage of pathogens

and opportunits.

After studying the genera
the organisms WEre distributed
into species. No significant difference
was found between the Amert-
can and German cockroaches
in terms of the Salm. typhi and

Salr enteritidis carried by them.
[t also evidence

providod the
that both the species of cock-
roaches

picked up these Salmoneliae
just incidently. Non€ of the species

TP



had preference for any type of

the Salmonella.

The present study revealed
that 7 (1 98%) American cock
roaches carried genus Salmonella
exclusively in comparison 1o I
(0.83%) German cockroach This
difterence was not found significant
statistically, indicating that both
species were almost equally capable
of carrying the genus Salmonella
exclusively. It appeared from
the data that Oriental cockroach
was least responsible for carrying
pathogens  while the other two
types had almost the same potential
of carrying the pathogensa

This study shows (Table VII)
that the genus Salmonella  was
carried by 19% of the cockroaches
in Gynaecology & Obstetrics ward
in comparison to 27% ol Medical
ward | Statistically this difference
was not found significant. Similarly
no significant difference Wwas
found between kitchen and the
Medical Store in terms of the
genus Salmonella carried by cock
roaches It may be concluded
therefore pthat from all above
mentioned sites cockroaches had
equal. chance to carry the micro-
organisms,

The results of this study, in
terms of opportunists, were similar

to that Fernandez and Zerror (1972)

w .
E::c: xso'latedl some members of
Ee e'robactenaceae from cock-
angcmés captured in Maternity
1 Keynaecology ward of John.
Chile. n[irehdy Hosp'iml, Valdivia,
wirly Esche organisms isolated
n-e]mo' ~coli, Ent. aerogenes,
mITabi niae, Pr, vulgaris, Pr.
L derratia marcescens
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and Pseudomonas aeruginoss

Our data suggests (75
that  higher pr-r:;:"r.“,u(, ‘;;‘b’f(":fm
roaches (10%) from Medica) W;‘;.r;jp
carried the  Salmonella  1yphj a1
comparison 1o 3% uf"ﬂ]’c}"(‘,"9,-,5}."‘;,1:"
gy and Obstetrics  ward T’!:z
difference was found to be statjs.
cally significant at level of P ¢ 0.0
The reason for  this  differepce
could probably be  that typhoid
patients get admission in Medic
ward and their excreta  provide
infective material for cockroaches.
Further studies are required to
investigate this sort of relationship.

The present study revealed
among the various sites of

collection, Medical ward | carried
{ pathogens

the highest proportion 0

exclusively and in combination
with opportunists (Table-VIl).
When it was ‘compared with Gyni!:(;

cology and Obstetrics ward
found.

significant  difference was
However when a comparison 'wa:
made between units having inpatien

¢ K '!\ i, COIO
facilities (i.e. Gynae gzmrd“

Obstetrics ward and Medical

and service units (i€ K,h,cmn
and Medical store(, @ SIS"'ﬁCﬂm
difference was found at the '€
of P < 0.0l The °"Planatﬁn"
for this difference could ae)f
be that inpatient units ;qcciVﬁ
cases of different bacterial dnse",’.‘"
which could contaminate the wrs
environments and Cockm'nrhg"
while crawling in that contaming? s

environment got 1 :

that

organ R
he microor other

on their surfaces, On the

hand since service units do for¢
deal with the patients theréi
cockroaches carrled less 'pathogf i

i 5 . = RSN LSS



CONCLUSION AND RECOMMENDATIONS

The result of the study suggests

that the cockroach infestation
is a public health problem in Sar
vices Hospital, Lahore The high

prevalence of American and German
cockroaches indicate the low stand
ard of hygienic conditions. The
presence of Salmonella and Shigella
indicate that cockroaches act
as vehicle of transmission of
hospital cross infection. Further
studies are required to establish
the role played by cockroaches
in the transmission of nasocomially
acquired infections.

towards
of the

education
and control

Health
the hazards
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cockroaches can cause awareness
among the Doctors, Nurses, Ward
boys, Sweepers, patients and their
attendants.

Attention should be given
towards ward sanitation alongwith
correction of faulty fittings and
repair work.

Strict measures are required
for the cleanliness of the kitchen,
food should not be left out at
pnight, refuse and scraps should
be cleared daily, dustbins should
be placed and emptied daily.

After correcting the faults

and improving sanitation cockroach
control can bast bz achieved by
using insecticides.
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Islamabad

ABSTRACT

Effect of Melia azadirachta
crude leaves extract was observed
against Enterobius vermicularis
and leaves extract completely
controlled worm infections.
INTRODUCTION

Neem tree Melia azadirachta

L family meliacae is found in
almost all over Baluchistan, Punjab
and Sind provinces of our country.
Its local name is Nim and in Urdu
it is called as neem. Its english
narne is margosa tree or Pakistani

lilac The tree is large and ever
green. Flowering takes place in
the months of March to May
Fruits ripe during July August
These trees are mostly used as

shade trees and firewood in rural
areas of our country.

The seeds and
used in  indiginous
a very small scale by some people
In rural areas in our country,
Butterworth and Morgan (1968)
reported the occurrence of a
highly oxidized terpenoid, Azadi-
rachtin in Melia azadirachta seeds.
According to Parker (1918) and
Zaman and Khan (1970) neem
seed oil contains nimbin, nimbinin
and nimbidnin  The blossoms contain

leaves are
medicine on

B
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glucoside nimbosterin and 3 highly
pungent essential oil, nimbostero,
nimbecetin and fatty acids. Flowers
contain a bitter substance and
an irritant bitter oil. Fruits contain
bitter bakayanin and- trunk yields
nimbin, nimbidin and an essential
oil According to them the bark
is bitter and is used as tonic, leaves
are antiseptic and are used In
ulcers, eczyma and as poultice
to boils The gum is used as tonic
in catarrhal affections. The oil
is, stimulant, antiseptic and IS
used in° rheumatism and in skin
diseases Tnhe berries are used 3
purgatives and anthelmmtuili-
Henderson et al (1964%) and CO““ag
et al (1968) reported the occurrenc

i ' ef
of Triterpenoids and tetra_not'tan
penoids (Selanin, meldemr:1 1
nimbidinin) in neem Sse€

e
Chopra et al (1958) rf__'ported i::':)!'
used of nim leaves agalnst_vaf,ons
of forms for external 'GPP“,Ca;;e's. %
against ulcers and skin d:seudie
Shaikh and Wahidy (1983) s
‘the " effect of leaves e.*xtralf:;te'zn
Melia azadirachta against fourt™

; enl
different spécies of pat:;(:%”
and non-pathogenic ba jeaves
species and they found thesarcina ‘
extract as active against 2—=c.

lutia, all six strians of Q_F_"EPD'V—I-/



coccus aureus used in the studies,

pacillus _anthracis, Bacillus cereus
and Bacillus subtills.

Small fresh  branches of the
tree are also used as tooth brushes
(miswak) by a fraction of the
people and for the past many
years experience it has appeared
that these chewing sticks or tooth
brushes have not shown any visible
toxic effect on man. Khan, Khan
and  Mahmood (1985) worked on
the effect of these chewing sticks

against different bacteria Bacillus

subtillis, B. pumilus, B. thuringiensis,

B__megaterium, Escherichia coli,

Serratia marcescens, Pseudomonas

aeruginosa, Proteus vulgaris, Sarcina

lutia.  Staphylococcus aureus and
the fungi  Aspergillus niger and
A__flavus. They observed variable
microbial activity against all
microbes except S. lutea and

B.- pumilus. Both the leaves and
seeds have very strong bitter
taste. Present studies were therefore
planned to confirm the effect
of Neem leaves extract against
Enterobius vermicularis.

MATERIALS AND METHODS

250 grams of nim tree Melia
Zadirachta (family meliaceae)
FWVGS were washed in clean tap
2ler and were then macerated.
mQISe. leaves were then ‘boiled
| liter of tap water until IOQ
emaccftUd(‘ éxtract was left. This
Vere ; Was - strained and leaves
byl ocarded.  The extract was
Em o?ndzconmdering the informa-
;tls.e Gctdman and Khan (1970)
e .y of this extract was
{ Yo UL a patient having

Emerobius vermicularis
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L  infections The patient was

given 4 tablespoons of leaves
extract initially and afterwards
as 2 tablespoons three times a

day after meals for four consecutive
days. Tne effect on pinworm infec
tion was observed by making slides
of the patient from perianal area,
by observing excretion of worms
in the faces and by enquiring
from the patient till 5 days after
treatment.

RESULTS AND DISCUSSION

After 1 hour of giving four
tablespoons of leaves extract
patient told that he was feeling
confortable from the itching due
to worms Upto 2 days after treat-
ment he expelled worms, in the
bowel and the swabbings from
perianal region revealed eggs
but on 3rd day till 5th day after
treatment neither eggs, nor worms
were detected ‘from the patient.
The leaves extract also did not
show any toxic effect on the
treated patient.

From our studies it has appear-
ed that neem tree leaves extract
Is completely non-toxic to man.
The patient having pinworm infect-
tion when treated with need leaves
extract upto four days was relieved
from pinworm infections and he
did not complain any other problem.
No eggs in the perianal swabbings
or worms in the bowel were seen
three days after treatment and
nNo  complaints or toxic effect
was observed on the patient.
Zaman and Khan (1970) has des-

cribed the effect of nim tree
leaves extract against  helminth
worms and our studies has also




i rnali
‘unln‘nli.d thel I”t't?;:gs‘recs'are
1:55}:5?"32{:}?30“ hrushes (rmswak)
e USE
z‘wvr cleaning teeth 1 our cuug;;;r)l
This tooth ruch (mxsw?k)’xsbﬂfore
monly belng used a5 ong | e i
and the pracﬂce 15 very B -
proof of i1s harmlessness to(rggj3
Khan, Khan an Mahmo9 |
worked o©on the effect of these
chewing sticks against different
pacteria and found these€ chewing
sticks @S having antimmmb]a}
effects. They did not find any
toxic efiect due to these chewing

the studies

According 10
of Butterworth and Morgan (1968)

the nim seed contains an enzyme
azadirechtin  but according 10
the informations available this
azadirachtin has not S0 far been
wried for helminth control in Pakis-
tan or anywhere else According
to tne studies of Shaikh and Wahidy

sticks.

(1983) the leaves extract of Melia
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azadirachta L i
against Sarcina lutj ver
t S I

——

of Staphvlo
L) COCCus dure stfla.\s

in the studies, Bacjerey |
®,

a - A
Bacillus cereus and Bagjj Withrze:

T hese workers have e g
nim tree extract ehherp‘;rm
r

lezives odr fruits has got :
value and our studi iciy,,
the effect oftuf:ier; h::'e conﬁlrcr;l?ﬂ
on Enterobius vermic:]e Stragy
gxtracts.are therefore verarls. he
in having anthelminticy el
The question remains in ¢ s
fijrther studies on dose donduc.t"“g
tion and its toxic eﬁectzte‘rmma'
so that it can be used on]i "
sca!e' as an anthelmintic ansarge
antibiotic in man. The dose r By
fc?r application against dl??:;:i
diseases In man will Certaipli
be .low and it required furtl";eyr
studies on different bacteri

and parasitic pathogens.
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PERIODONTOL DISEAS ASSOCIATED WITH PREGNANCY

*PROF: DR. M. A. SOOFI
**DR. MRS. IQBAL SOOFI

HISTORICAL BACKGROUND

Periodontal disease constitutes
a major problem in modern Fiental
practice Periodontology is of
more academic interest to the
present-day practitioners. There
Is evidence of the existence of
periodontal disease in the Jaws
of unearthed human skeletal remains,
but earliest historical record shows,
that there was an awareness of
periodontal disease and the need
for treating it in the past.

Periodontal djsease has been
described as the commonest of
all diseases in the embalmed bodjes
of the Egyptians, 400 years ago.
Dental Hygiene was not only prac
ticed by Sumerians of 3000 before
Christ, but also by our old mothers,
in the near Past who used to have
the golden/silver toothpicks for
their interest jn cleanliness of
the  mouth Similarly Babylonians
and  Assyrians have suffered from
Periodontal diseases
used clay tablets for the gingival
message combined with  varioys
herbal medications as 3 treatment,

In the oldest Chinese medical
wprk, before 2500 the oral

disease was divided into three types.

a. Fong Ya

Inflammatory
conditions

b. Ya Kon or diseases of the soft
investing tissues of the teeth

c. Chong Ya or dental Caries.

G'ingival inflammations, perio-
dontal abscesses and ° gingival
ulcerations are described in accurate
detail by Hwang fi. Herbal remedies
were prescribed for the treatment
of these conditions, as it is pract-
iced, now a days in our country
in the rural areas. Chinese have
used the chew stick as a tooth
brush or tooth pick for the purpose
of message of the gingival tissues
and to keep the mouth as s
being practiced now, by the majority
of the Pakistanis in the form of sunn)a~
of Holy Prophet Muhammad (p.b.u..

Talmudic  writings show Thf‘-‘
importance of oral bygiene reco'ﬂl
nized by the early Hebrews. Eg)rgs
tian medicine predominantly “is
mystic, however, re{erence .
available of gingival disease ?ng
Prescriptions for strengthen A
the teeth, there is also refﬁ'l’;m ‘
that  shows the presence Ot
Specialist for the care of teine
Hippocrates of Cos (460-339), OF

————-"‘/ .
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of the ancient Greeks and a father
of modern medicine, discussed
the function and eruption of the
teeth and also the etiology of
periodontal disease  According
to his belief, the inflammation
of the gums was produced by
accumulations of calculus, and
gingival hemorrhage occurring
in the cases of persistent disease.

Among the Romans, Aulus
Cornelius Celsus (Ist Cenuwry
A.D.) mentioned that lossness
of the teeth is caused by flaccidity
of the gums. The Romans were
interested in oral hygiene and
for treatment red hot .ron (Cautry)
and honey was used for massage.
Because gingival massage was
an intergal part of oral hygiene

(850-923) Arabian
recommended opium
oil, rose and honey in the treat-
ment of periodontal disease. To
strengthen the loosened teeth, he
recommended astringent mouth
wash and dentifrice powders. He
dascribed a procedure of scarifica-

Rhazes
Physian,

tion of the gingiva, and strong
counterirritants in the 1ireatment
of disease of the gums.

Avicenna (980-1037) wrote

éxtensively on diseases of the
gingival such as ulcers, suppuration,
fecession and fissures. Abulcasis
(936 1013) stressed upon cure
“d treatment of the supporting
?:ructure§. He recognized some
'iggrrelatlon between tartar aqd
(93;?‘6 of the gums. Abulcasis
o the 13) referred to the treatment
dueasetreatment of the periodontal
N the as  follows. "Sometimes
L Mige ansf,’rface' of the teeth, both
| Outside, as well as under
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the gums, are deposited rough
scales of ugly appearance, which
are black green or yellow in colour,
thus corruption is communicated
to the gums.

A set of instruments was
designed by Abulcasis for scaling
the teeth. These instruments
were very crude, but their role
in the heritage of modern periodontal
instrumentarium is quite apparent.

In the fifteenth century,
Valescus of Montpellier (1382-1417)
stated that in order to treat diseases
of the gums tartar must be removed
little by little either with iron
instruments or with dentrifices.

With the beginning of the
eighteenth century, dentistry
assumed the early signs of scientific
curiosity, which developed into
present day research disciplines.
Pierre Fauchard (1678-1761) the
father of modern dentistry, discussed
many aspects -of the subject of
periodontology He described chronic

periodontal disease as a kind of
scurvy which attacked the gums,
the alveoli and the teeth,

John Hunter, the eighteenth
century English physiologist, and
surgeon, published two books on
dentistry in which he discussed

diseases of the alveolar processes
which he believed to be the site
of suppurative periodontal disease.
The nineteenth century brought
new names and developments to the

periodontal field. Such as glicmann
and his surgical measures for
the treatment of periodontal

disease,

The observation that periodontal
disease is the major cause of tooth

T e
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individuals beyond the
age of forty is a significant one.
However, it does not mean fchat
periodontal disease 15 .llmlted
to that age group. Periodontal
disease in chronic condition shogld
be the concern of the dentist
and patients of all ages of sex.
Early treatment is simpler glnd
the results are more gratifying
More important than early treatment

is prevention.

Periodontal care is a compre-
hensive approach toward the mainte-
nance of the health of all the
periodontal tissues, in relation
to the teeth of all patients. Perio-
dontal care is required for healthy
as well as disease tissues.

loss in

The concept of '"Periodontal
care" inculcates a periodontal
consciousness into the practice

of dentistry, a need for eliminating
all potential causes of periodontal
disease in all patients and caution
against creating conditions which
induce periodontal disease,

Islam in its profile has laid
emphasis for oral hygiene. Cleanli-
ness of mouth has become compul-
sory for 5 times prayer in a day
Thus mouth wash, use of finger
and chewing stick, does not allow
afthctior) of disease to occur
because_xt does not allow plaque
10 deposit. Holy Prophet Muhammad,
(peace PS¢ upon him( recommended
use of Miswak" from the gums
towards the teeth" and also asked
for chewing it, He, Tne iy
Muhammad ~ (peace i:e "

“if 1 don 5
my  followers, } feel 2 burdon on

) woul :
Compulsory  yse uld have made

. .
]S
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i

mended and used tooth Pick
of bitter wood and discordeg ".'S
tooth pick made up ot go|g (;r
metal. The Holy prophet, 1,
been promptly using the Wa0de,
stick and it was his concer
that he had a desire for chewing'
of Miswak at the last momep

of his life.
OQUTLINE OF INFORMATION

Pregnancy can easily acentuate
pre existing local factors to cause
an -ipcrease amount of bleeding
and inflammation in the gums.
The gingiva, during pregnancy be-
comes red, due to increased vascu
larity The microscopic changes
have been observed in the gingiva
in pregnancy. It reveals epithelial
hyperplasia ~with accentuated
retepegs and some alteration
in surface keratinization, marked
vascularity, inflammatory cellular
inflitration with edema and associat-
ed secondry generative changes
in the epithelium and connected
tissues.

The changes during the Ppreg
nancy, in gingiva sometimes I3
termed as pregnancy gingiviti
There is also tendency for the
teeth to become more: mobile
during pregnancy. And, in S0M¢
women localized enlargement
of the gingiva may occur. These
enlargements, called "Pregnanc)
Tumors" they often
from the
bright red mulberry
bleed easily,

surface a7

these changes
a great deal of controvorsy ey
whether gingivits in pregnd

is the cause of estrogen deffi

Finding

ovel

originat®
inter dental area w1td. :

ciencys -



or clinical picture or local causes
are responsible. It has evolved
me for prevalance of the disease,
and other changes 100 pregnancy
the following studies have been
carried out;

MATERIAL AND METHOD

Forty two women were selected

free of hyperplasia but there
was slight congestion and redness
at he marginal borders of the
mucosa.

The patients with hyperplasia
of gums had the experience of
saveral pregnancy i.e. 3rd, 4th
and 8th para (Table No. 1).

and 33 found with hyperplasia
of gums during pregnancy, 9 were
TABLE NO. 1

No. of cases . . F

cairination Total pregnancies Hyperp@asna ree
6 3 & 2
9 4 7 2
3 5 3 -
3 6 3 -
9 7 7 2
12 8 9 3
It was observed that the society and average was from

pregnant mothers from ¢4 to 6
months and 6 to &8 months of
pregnancy, had shown more marked
hyperplasia as compared to those
in early and late pregnancy. No
case in this study was found with
"pregnancy tumor",

The common complaint of
Such patients was the inflammation,
Congestion and tendency for bleeding
from the inter dental papila and
BUm margns. Local examination

Sowed bacterjal plaque, and calcu-
5 deposits, were in various degrees

In"certain cases pus-pockets
¢ found. Most of the patients
d Ot carry out the oral hygiene

- Uise
iIromplme The study was observed

We
Coy)

¢ different strata of the
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the higher middle social class. All
of them had good physique except
women who_ were anaemic

In another study, 47 pregnant
mothers were examined for dental
problems  The age .group was
20 to 40 years and according
to this study 23% of the cases
were free of D.M.F. and the rest
of them were computed for each
group separately. Table which
shows higher number decade missing
teeth with number of the pregnancy.

Overall, 23 per cent cases
were free of D.M.F. and
for the rest, cases range
(Mean = L.S.R.) have been com-
puted for each age group
separately.

R S o L




TABLE 2

i e e~ ——— -

i S o
e

L2

e IA DG l)l ( AYI n MISSIN(. I\NI') K lL_[&Q» el
Age hr_:t n,t%t R Confidence Rangees 95 | per ™
) \\{ CAses A‘(\dn 5, '_,. . ] l
IRTOUPS  ge of __cent leve i
| D.M.F. . Lower Upper
02 1 222 | 03 .33 31
25-29 28.2 1.87 0.39 1.09 2.65
[30-34 20.4 2.98 0.34 2.32 3.64
| 35-39 28.6 3,34 0.70 2.01 4,85
44%-40 20.0 5.00 1.19 " 2.56 7.44
{Qverall: 23 00
Age and D.MLF. are sigaificantly 16.6 per cent were illiterate o‘;
¥ _ 3 primary pass, 42.9 percent .ha
gortalated (¢ + 037( at F = G received education upto Middle
and the linear trend D = O 171(A) and Matric standard and ao.zj
3 Mo . Ey X percent to that of Co!lege an
* - L s " b ans
tation at any age preferably 20-45 in  Table 3 & 3A). The ?esh
ears because it is a quite safe of cleanliness was toothbrush
3.6 ion for prediction 1 ) tooth powder, miswak. Several
BIo: P ' women had never used any mf‘)afr‘
numas2

of cleanliness. Higher

gt;atils Llaniingss mnd  Seclsl of the women have used powder
' The toothbrush and Miswak, W35
Among 402 pregnant mothers, equally wused by women having
7 to 8 pregnancies.
TABLE 3 (A) -
_-_—_,_"
Educational Status Percentage persons ,
S
Hliterate 7.1
Pcimary 9.9
Middle 12.7
Matric 302
College 23.0
University 17.5 IERACC
TOTAL 100.00 ‘——/’J
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TABLE 3B
MEDIUM OF CLEANLINESS

@"Cy ggj::: Powder Miswak Nothing
12 9.5 61.9 2.4 26.2
3.4 9.7 54.8 12.9 22.6
5.6 26.6 46.7 20 0 6.7

7-8 40.0 133 40.0 6.7

9-14 25.0 37.5 45.0 12.5

Mean oral hygiene with preg-

significant picture has come out.

nancy has got a correlation and
TABLE &

Pregnancy Free Cases ORALRHYGIENE INDICES |
Group (per cent) Mean S. E. ,ir:)g\:? :rs aLze perU;:);r; leve
1-2 . 2.03 | 024 1.54 2.52

3-4 - 2.84 | O.13 2.57 3.11

5-6 - .3.28 | 0.13 3.03 3.53

7-8 2 3.88 O 32 3.24 Y432

9-14 / 200 3.16 | O5¢4 3.05° 3.27

Correlation between pregnancy

A
equation is OHI = 0.195(P)

2::2“ Oa}:' }S" : %173)anj3 S'?:éﬁi?gg Similar gingivitis relation to
) P the pregnancy has been observed.
TABLE 5
p " GINGIVITIES SCORES
| Grregnancy rree cases Mean | S. E. | _Ranges at 95 per cent level
oups (per cent) Lower Upper
i 22.00 .41 | O.15 .11 1.71
',5: 33,0 2.23 | 0.2l 1.81 2.65
~‘;;‘8 32.3 2,92 | 0.21 2.50 3.34
Il - 3,90 | O.44 3,00 4,830
11,1 3.78 1.15 1.41 6.1
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are directly and signifi-

G.L
cantly related 10 pregnancies,
ro- 0.565 and prediction of G.l
at any aze €an hwe worked out

from the linear regression Gl
3.45 + 0353 (P)

DISCUSSION

Hyperplasia
pregnancy Wwas descr '
Blackberg and Stout (1933). Ziskin

(1938) injected follucting into
normal female monkeys and found
condition as in pregnancy gingivitis
He also in 1937 investigated hormo-
therapy for hyperplasia of

gums during

of
ibed by Ziskin,

nal
gums.
Gonadotrophic s€X
are being secreted by two anterior
Jobes of pituitary gland  Prolan
A has effect on ovaries for activa-
ting graffianfollicles Root and
Root (1923) believed that the
basal metabolic requirements
of women increase from’ 20 to
2' per cent. Lintz (1931) quoted
by Weintraub (1932) made a study
of 229 cases, 179 pregnant and
50 non-pregnant. His results showed
more losseness of teeth and greater
increase of dental carries in the
pregnant than in the other group.
Gohen et al (1959) had made longi-
tudinal investigation during preg-
nancy and ne has repeated again
(1971). The Lindhe, et al in (1967)
have observed increase gingival
exudation during pregnancyo It
iIs a common feature that during
pregnancy, the body is unde?
Vaffous chanzes and is of low
resistence and some times calcium

hormones

giﬂgt_es from alveolar bone. The
sourijcu:fm:y or variation in the
e of dietory protiene has
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an effect on the subpiriug .
of the mothers and }e;',;f“’-
to Calcium and Yit- ‘17‘1}&?'“
leads to low respanse of ié.v.--'.--:,'(f
structure. Waerbaug (1956 o
observed the effect of deffii.,
of Vit-C o1 Supporting b
of the teeth ‘{gur”,g'{ {;f,; ‘f‘;:,
the prophylaxis dre  not 4,,“"'
and vitamin  supplementato
not carried out, therelore
is possibility of more ity
of periodontal disease Doy
pregnancy and in under nons
mothers, the agent becomes
virulent as compared 12 the S
and therefore, the perogens
disease and other clinical inflzmms
tory changes are liaple ;

16 o

Liers

e 2
e

In our observation thz ZIiis
crevices increase In  pregu
and according to Mann (1963) -
creased gingival fluid has 2%
correlated with gingivits o2
local immunglobulins complement
in the crevicular flud cavnl
show activity to Overcems e
attack of the gingival infect™

g
girR=
-~ -

-

Egelberg (1964) has shown
exudate measurements for gvaluaty
of inflammatory changes B
gingiva. Soofi and Soafs PN
mads a study t ¥
sheep and observed hvpeiy
activities during pregnanc
fore, the periodontal dised® °
liable to be present during pregi

because of:-

of %

b e}
e

, i 4
a. Sex hormone <¢hanges LU
body. :
b, Immunglobine compits
changes In the gingive:
-1'!":l
5 RN
¢. Increase of gingival e

during pregnancy.

ar



Due to diet inconsistency during
pregnancy.,

d.

e. Less  prophylaxis  on dental
side.

CONCLUSION

I. The 7.4% of the mothers
have  neglected oral hygiene

thus more periodontal problems
were faced by them,

2.  Decayed, Missing, Filled teeth

(D.M.F. Index) is directly
significant by the age and
number of pregnancies,

3. The incidence of gingival

disease was higher, with mothers

2« The clinical pingival inflarmena-
tion of pregnant mothers
was  observed, Inpared  with
nutritional status,

THANKS

Thanks are to Mr. M.R. Qureshi,
statistical expert of Live Stock
Department, Government of the
Punjab and Mr. Muhammad Sarwar
of Health Department for providing
respectively, and Dr. Fakharul-Islam
of Mayo Hospital for correction.

having several pregnancies,
than those with few,
4. The pregnancy, do influence
the gingiva of the women,
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ROLE OF ANOPHELES STEPHENSI
AS
MALARIA VECTOR
IN
RURAL AREA OF PAKISTAN
BY
S. D. PERVEZ

DR. I. H. SHAH
l. NEED OF THE STUDY.

Towards mid eightees there were frequent reports of An. stephensi develop-
ing resistance to Malathion, insecticide being used to control malaria in Pakis-
tan. However, Anopheles culicifacies remained susceptable to Malathion.
Thus initially An. stephensi resistance to Malathion was ignored because this
species was considered (and confirmed) as urban malaria vector only. In rural
areas its vectorial capability was doubted on the following basis.

a. Anopheles stephensi is not a homogeneous species and the possible
existance of at least two races have been postulated by several investigators
(Knowles and Basu, 1934, Mulligan and Baily, 1936, Ramsay and McDonald
1936; Sweet and Rao, 1937). Sweet and others (1938) observed significant
difference in eggs, and classified this species into two races naming them
as An. stephensi type, as an urban mosquito and var myso-rensis inhabiting
rural conditions Colluzi and co-workers (Colluzi, 1972, Colluzi et al 1972,
1973, 1974; White, 1974) observed a relation between .egg size and behavioural
characteristics and the presence or absence of the 2RB Inversion from Iraq
colony.

Afridi and others (1958) concluded that prevalance of An. stephensi in
Pakistan is restricted to mysorensis only which is not able to transmit malaria.

b. At several occasions An. stephensi was found involved in malaria
epidemics in urban cities and rarely in rural areas e.g Bombay 1908; reported
by Cnristophers, (1949); Lucknow, (1925) and Karachi, 1966 (Rehman and
Muttallib, 1967).

¢ Short life span, low anthropophilly, lack of strong evidance of its
“mpleting sporgony beyond oocyst stage in rural areas gives further support
© Afridi and others (1958) belief "rural An. stephensi" myso, prevalent in
“istan, does not play any role in the transmission ol malaria.

gEI i 2 . . .
‘O‘Gt;]al feeling about epidemiological situation after spray (especially in relation
o o @bsence of An. stephensi) warranted to seriously review the status

* % as malaria vector In this regards, recently an attempt was

/3
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Further wide spread high resistance An. stephensi to Malathion and the .

i e

S T e e e e e AR oY

e it




made to determine the capabilities of An. stephensi as malaria vector,
1985 laboratory studies were conducted in which, without indulging in.m:
debate of races, it was found that village strain of An. stephensi is abje 4,
complete sporogony of Plasmodium {falciparum as well as Plasmodium Vivay
It was decided to extend these studies to field area in order to confirm/asses,
vectorial capacity in our field conditions and to determine the races of Ap,

steehensi in Pakistan.

2  ANOPHELES STEPHENSI IN THE LIGHT OF
LITERATURE (AS MALARIA VECTOR).

Knowles and Basu (1934) made several sets of:studies to observe survival
and susceptability of An. stephensi to Plasmodium infections. Their major
findings were that infections were heavy in conditions similar to those during
the monsoon, post monsoon and cold weather. They found temperature factor
playing more important role than humidity Higher survival percentage was
noticed at lower temperatures with high relative humidity. Spring and hot
weather conditions were found to be most unsuitable for survival and infection
development. The inefectivity of mosquitoes was also determined by the maturi-

tv and density of gametocytes in the donor's blood.

. w.d others (1979) studied natural and induced infection with human
plasmodia 1n Tamil Nadu They observed that 50 percent An. stephensi became
infected whereas all An. stephensi failed to complete sporogony.

In 1985 we also conducted plasmodium infection experiments and founrfi
that An. stephensi (rural strain) was capable of developing sporozoites 0
Plasmodium falciparum and Plasmodium vivax. Observations were made 1N

early September in natural room conditions, and was found that _A_nc_itfﬂ‘f—"-si

developed sporozoites of Plasmodium falciparum in 13 days and that of Plas
modium_vivax in 10 days (Parvez and colleagues 1988). It was also noticé

that mortality among the P. vivax fed An. stephensi was higher.

. - N . . ; f
Extensive dissections have been made in several cities and villages g

'PraEiSt?n and India some of the positive results are tabulated below in
able-l.
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Table -1

FIELD INFECTIONS RECORDED IN AN. STEPHENSI

- NUmber No of Infections,

}_ocality dissected. Gut. Gland . Reporter & year.

Bombay City. 1,228 91 30 Covell 1927
(Bentley 1911)

" " 671 17 12 Covell 1928
Kohat. 45 - 1 Sinton(1917)
Khairpur. 250 6 - Covell & Baily

(1934)
Quetta. 719 5 2 Mulligan & Baily
)1936)
Fort Sandeman. 152 1 0 Bruce & Jacob,1947
Culcutta. 1,052 4/678 6/1052 . Siddons,1946
Bijapur. 1,272 - 1 Godbole,1948."
Deccan. 4,706 = 1 Viswanthan,1950.
Dirgapur. 1,613 - 1 Neogy & Sen,1962.

An. stephensi is known to be an important vector under rural conditions
in Western and North Western India, Persian Gulf and under urban conditions
in Bombay, Banglore, Lucknow, Culcutta and in Pakistan, Karachi.

An stephensi mysorensis was considered less important as a vector than
the type form but Senior White (1940) Subba Rao and Appa Rao (195) have
shown it to be the chief rural carrier in visakhapatnam (Vizagapatam(.

Work in Bombay state, reported by Viswanathan (1950) and in Karnataka
(Bhaskar Rao et al 1946) has shown that An._ stephensi was vector of some
importance in rural areas of Deccan. It had, however, a comparatively low
infection rate, but it made up for it by occurring in large numbers. In this
area it shares the transmission with _An_culcificies and An. fluviatilis. The

form in this area was mysorensis as recognized by egg morphology

3. OBJECTIVES

31. Present study was organized to thoroughly investigate the status of An.
Stephensi as malaria vector in natural field conditions of our rural areas.

3.2 Further, to investigate the prevalence of biracial/sibling species of An.

Lephensi.
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t covers the findings regarding first obiective

This repor = = / J&"’_‘t::.lf.
on races 1S reported separately. ®
4. WORK PLAN
4.1 Experimental mosquitoes infect_ionr _lOO females from 3 Colomy ..
v | Kasur) were used in this set of experiments. Othe, | itz

: a (District J M,
by werart ere the same explained by Parvez and Shah (jgs3) 5;2:0::

and proedures W _ : Rlead A
; H ’ n v , ; -l
mosquitoes before dissections were isolated individually for ovum Measiren,.

Three villages in Lahore District z;4 ..
N e

L

4.2 At Indicator Villages.

Kasur District were selected for regular monthl)_' §tudies. These villages ,:__‘
picked up on the basis of 1986-87 malaria positivity and Lﬂe&?'“

nance.
a. Day time resting population of anopheline mosquitoes was estirgaes
(to note seasonal variations in the An. stephensi population).

b July onward An. stephensi were dissected for parity to deter~-
appropriate time for gland dissection, In conjunction with the results of i
examination of fever cases.

c. Blood samples of fever cases concentrating on 2-9 years age g
o~ -

and infants, were examined. Confirmed malaria cases were Invesugaid o
detect transmission time for dissections of mosquitoes.

d. Extensive gut and gland dissections of An. stephensi and An. cii-
facies were done during August to October.

e All other anopheline mosquitoes (An. pulcherrimus, An. nigefrims
and An. annularis) landing on man for feeding were also dissected for glangs.

g

-

(s
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o
b

4.3.  Spot Checks. At random every month some villages, other than above
mentioned fixed localities in Lahore district, Kasur district and Okara distfict
were surveyed for adult mosquito density and other activities accordiig '
the situation. During 1988, instead of Okara district, Sheikhupura was substite
ted for spot checks. Although this district is An. culcifacies dominant &%
but is highly malarious as compared to other studies area of 1987.

Bahte!

In the third week of September, 1988 we got the clue from BHU nged
rang®®

about '"fever cases" in Tahliwal . R 3
: a village and ar
further studies in the last drely ge district Sheikhupura,

e RESULTS & DISCUSSION:

51. i :
1987 Results |9 villages (35 visits) in Lahore district and 12 v

(15 visits) of Kasur distri
ur dist - L 5
from March to Septemb:r:“l:;é}?.nd d villages of Okara district were it

12g%
e,%f""

these iti i T ' i’
locahtses_ did not indicate active Va"s?gﬁe)'_




avtensive gland dissections of An. stephensi and An. culicifacies during July,
August and bc:gtcmbw. 2437 An. stephensi and An. culicifacies dissected
vere all negative for sporozoites agreeing with parasitological results of
our blood surveys as well as district office surveys. In fact during 1987 there

were few rains and perhaps insignificant malaria transmission occurred in
our study districts.

5.2 1988 FINDINGS: Preliminary Survey: On the 24th and 26th September
we conducted first blood and Entomological Surveys at Tahliwala (Sheikhupura
District). It was revealed that the village is in the grip of malaria epidemic.

Table-2
SLIDE POSITIVITY AT TAHLIWALA
Dates Slides Examin. P.v P.f Mixed Total.
24-09-1988. 30 01 wis 17(56.7%)
26-09-1988 93 11 54 1 66(71.0%)
)4-10-1988 52 06 25 3 . 34€65.4%)
9-10-1988 21 01 14 0 15(71.4%)
otal 196 19 108 5 132(67.34%)

Overall parasite rate being 67.3% with 81 8% Plasmodium falciparum

4 4% Plasmodium_vivax and 3.8% Mixed infection.

3. Entomologically, we found the following anopheles species per positive
om.

Table 3

ADULT ANOPHELES DAY TIME RESTING POPULATION
(Per +ve room) . '

——

¢ 24-9-1988  26-9-1988  4-10-1988 6-10-1988 7-10-1988
L culicifacies. 3.60 4.25 4.0 4.25 4.25

v Stephensi 1.00 2.25 2.0 2.0 2.25
' pulcherrimus 1.50 1.00 1.00 1.00 1.50

I, S

;.m‘ﬂm_s_ 1.00 1.50 2,00 2.00 1.50
" Wpictus 2.00  2.00 2.50 2.25 3.00

ny »
“erinus 1.00 8.00 0.00 0.00 1.00
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5.4, ANOPHELES STEPHENSI DETECTED SPOROZOITE POSITIVE IN TH
FIELD (ON THE SPOT DISSECTION).
studies were interrupted till 3rd October. From

4th to 7th October extensive dissections of An_stephensi and An. culcifacies
were carried out. Knocked down mosquitoes were processed in the field while
hand captured were kept in the insectary for "delayed dissections"

Due to floods our field

On 6th October ‘three An. culcifacies and one An. stephensi were found
gland positive with sporozoites, On immediate dissections among the flitteg

mosquitoes. Details of these dissections are given in Table-&

Table 4 ‘
IMMEDIATE FIELD DISSECTIONS

ﬂ.culicifacies

An. stephens 1

Date No.Dissected Gland +ve. No.Dissected Gland *w
4-10-1988 39 0 68 0 :
6-10-1988 40 1 87 3
7-10-1988 27 0 . 63 0
Total: 106 1(0.94%) 218 3(1.3

; As mentioned earlier hand captured alive mosquitoes were kept Uf‘-fff
insectary conditions for "delayed" dissections. Results of this study are 1@

lated below:
' Table 5

RESULTS OF GUT/GLAND DELAYED DIS
_ SECTIONS OF
AN. STEPHENSI AND AN. CULICIFACIES® >0

Days ‘ ot
Bite cha An. ftephens: An. culicifacies
collection Vo dis- Gut Gland  No dis- Gut Gland
sected. positive positive sected +ve  +Ve:
28-09-1988 2 6 0
29-09-1983 3 8 0 : “ 2 .
02-10-1988 6 20 0 ’ 30 g
08-10-1988 4 5 0 : 24 e S22
10-10-1988 6 19 I ; 30 03
11-10-1988 7 14 2 ¢ 42 2 S
iz-m-was 5 9 q 1 37 g
T i — A N S SRR R
AR TR 773 TR i
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Thus, in the field, 1.5% (3/199) An._ ste i
. ph :
positive glands; and I 819%(8/441) An. culcifacies. L Wers. it - sporoanim
Below table'reﬂects the results of dissections of other species
Table 6

GUT/GLAND DISSECTION RESULTS OF AN. NIGERRIMUS
AND AN. PULCHERRIMUS

An.pulcherrimus
Gut/Gland

P

An. nigerrimus

No Gut/Gland No
jate dissected positive. dissected. positive. ~ Remarks
gmediate dissection.
1%-10-1988 22 0 : _ 9 0 Landing on man
for feeding.
7-10-1988 31 0 11 7
ctal: 53 0 20 0 e
2layed dissection. ’
-10-1988 11 0 5 0 Trap col}ectbn.
2 days after collection
-10-1988 14 0 3 0 Trap collection
3 days after collection
-10-1988 .19 0 7 0 Trap collection.
: 4 days after collection
-10-1988. 20 0 3 0 Trap collection.
6 days after collection
710-1988 3 0 3 0 Trap collection.
8 days after collection.
;al: 67 .0 21 0 -
issected, but any

nnularis (all sources) were also d
was not revealed.

A few (28) An. a
f malaria by these three species

role in the transmission 0

During our study period at Tahliwala
facies) density, resting indoor
4 - 4.5 females/+ve room respectively.
density was 50% less as compared
th man is equal or higher
corded 3 culicifacies per
he observed night during
gative results.

Vector Contact:

56. Man/Animal
and An. culci

from 24-9 1988 An._stephensi

vas not high (see table 3) 2 - 2.25 and
stephensi

tThereby indicating that An. .
0 An. culcifacies. But contact of An. stephensi wi
bservation). We re

t P ;
han An. culcifacies (one night o
si landing on man on 1

M i
;f“ against four An. stephen
®t catching from human bait. Humen baited net gave ne

om a[f_‘ contrast An. culcifacies was attacking more on animal. Direct catches
nimals recorded 8 females of An. culcifacies and 5 An. stephensi females

ke
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during the night per bait observe
culcifacies and 3 An. stephensi fem

These observations confirm low

stephensi. Overall

but it comes in more conta

d. In animal baited net we recorded
ales throughout the night/bait. :

Iz

density of An. culcifacies and g,

as compared to An. culcifacies.

5.7. Vector Density and N/

was low during our study perio
(An. stephensi 78%, An. culcifacies 83%), however,

had slowed down due to cool
6-7 October, 1988 Maximum temperature Wwas

to give an idea about the weather at the time of study.)

3.8. window Trap Studies: "Locality Te

of operating out let window traps was

of mosquitoes. Density of A
facies 5 and An. stephensi 3 per trap/night).

in O.W.T. and flitting capture clearly s

An. stephensi density is 50% less than An. culcifacie
ct with man and appears to be more anthropop:ﬁ?:

P Ratio: An. culcifacies and An. stephensi density
d (Table 3) at Tahliwala; high parous ratio
indicates that breedi

ing weather but survival of adult was high. (On
28.0°C and minimum 16.0%

hliwala was unsprayed and objective
to observe resting habit and density
d An. stephensi is low (An. culci:

n. culcifacies an

Gravid proportion coming out
hows that An. culcifacies and An.

stephensi both are endophilic

5.9. Experimental Infections.

5.9.1. An. stephensi

experimental infectio

ns of An.

We made four attempts to observe _
stephensi with Plasmodium vivax and Plasmodium falciparum. Results are
‘given below:

. 4
Date of feeding No. of An. steehensi Gland An.ste;‘)hens1 Glanc
Plasmodium. An. stephensi surviving +ve. surviving b ok
fed. 10 days. 13 days.  _____—
22-8-1985
P. vivax 5 - e
One
P. falciparum 7 0 2—-/
20-9-1985
0
P.vivax 17 3 1 2
P,falciparum - B » - /
26—9-1988
P. wvivax - - - - i
P, falciparum 100 83 0
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50 11 0 8 2

vivax .
' 0

|

"t:\.—.q

\\_

falciparun
Repeated successful laboratory experiments confirm beyond any doubt
that rural strain of An. stephensl IS capabl_e of completing sporogony with
1l as Plasmodium vivax. Careful look at the

plasmodium falciparum as well .
results indicate that An. stephensi has some special association with Plasmodium
falciparum. In each set of experiments at least 50% An. stephensi survived

and became infective by 13th day, on the contrary just one out of 17 gameto-
stephensi became infactive and in another attempt 8§

cyte (vivax) fed An. .
An. stephensi survived till 13 days and only 3 became infective.

This leads us to formulate a hypothesis that An. stephensi has special

association with Plasmodium falciparum and needs testing.

to Human Volunteer: Sporozoite induced infection
d to further confirm the role of An. stephen-

si as a vector and to carry the experimental infections to their logical conclu-
sion. Three females which had survived for 13 days after feeding on a gameto-
cyte carrier of P. falciparum was allowed to feed on a human volunteer on
10-10-1988. After feeding, all three were dissected. One was heavily positive
for sporozoites while another was completely negative while the third having
moderate density of sporozoites. On 24th October, 1988, the human volunteer
came down with fever and his slide showed moderate parasitaemia (.1313/mm.)

5.9.2. Malaria Induced
in a human volunteer was attempte

f,’,é% Catse l;hztone:l;: Some of the cases investigated revealed that all of
contracted malaria locally and onset of fevers to the most of cases
was during third/fourth ‘week of August and onwards. Recent " .
were of last week of September also. . Recent most case

6. CONCLUSION

~ The role of An. stephensi as malaria : :
. ha‘srem during t_hesg studies (5-9-1) proves to be correct ytlf)lat AS 5 : hua
o bek some association with Pla.smodlym falciparum then thj N._Sep 'en-
Please rgllyen special J'r}"aportance as malignant malaria vector ll; Stf:"?CIC§ mj
g & t.} er to report C9n§equenges of Malathion resistant A . heli is regar
P. falciparum malaria in Pakistan" by Shah and Parveyz { [l"l)%l;;chﬂe i
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