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DEVELOPMENT OF DIPSTICKS FOR EASY AND QUICK DETECTION OF
BACILLUS THURINGIENSIS (BT) CRYSTAL (CRY) PROTEINS AND BT-
RECEPTORS

KAUSAR MALIK AND SHEIKH RIAZUDDIN

National Center of Excellence in Molecular Biology, University of the Punjab 87-West
Canal Bank Road, Thokar Niaz Baig Lahore-53700, Pakistan

Abstract: A new'method. for quick and easy detection was established, which was based
on sandwich ELISA technique. By applying that method, the types of Crystal proteins in
Bt isolates and Bt CrylA receptor varieties in crude BBMVs extracts of target pests can
be detected within one hour, before going into the tedious work of protein purification
and western blotting techniques.

Key words: Dipstick, Detection, Bacillus thuringiensis, receptor.

INTRODUCTION

acillus thuringiensis (Bt) is a Gram-positive, aerobic, spore forming, and soil

dwelling bacterium, which produces an enormous variety of intracellular

proteinaceous crystalline inclusions known as 8-endotoxins, after the completion

of exponential growth. The proteins comprising the crystal are vanguard of
active ingredients for biological control of commercially important insect pests, household
pests, and vectors of animal and human diseases (Goldberg, and Margalit, 1977
Macintosh, ez al., 1990; Feitelson, e al, 1992). Bt is highly specific, with toxicity limited
to only some species of major groups of insects typically lepidoptera (butterflies/ moths),
diptera (flies/ mosquitos), and coleoptera (beetles). New Bt proteins are being discovered
which are active against other orders of insects and pests, such as mites, flatworms and
nematodes. Key agricultural pests currently targeted with Bt insecticides include
bollworms, stem borers, budworms, leafworms and beetles. Bt 8-endotoxin has been used
successfully as a natural pesticide in agriculture, forestry, and health for several decades
due to the adverse effects of agrochemicals including lack of selectivity toward beneficial
insects, environmental hazards, and health concerns as well as evolution of resistance.
Resistance to chemical pesticides in more than 500 species of insects has been reported
(Georghiou, and Lagunes-Tejeda, 1993).

A new method was developed for easy and quick detection of Bt crystal proteins
for screening of Bt isolates and Bt receptors in crude extract of solubilized BBMVs of
target pests. Antibody-based Enzyme-Linked Immuno-Sorbent Assay (ELISA) method
was used, by a different format for displaying immune response called a "sandwich”
assay.

0079-8045/04/0001-0001 $ 03.00/0 Copyright 2005, Dept. Zool., Punjab Univ., Lahore, Pakistan
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MATERIAL AND METHOD

All the reagents used were prepared from Sigma Biochemicals, USA or Merck
Biochemicals, Germany. Helicoverpa armigera and Earias vitella larvae were obtained
from the insectory of the Institute.

Preparation of ICPs (Cry IAa, Cry IAb, CrylAc, Cry2A)

Insecticidal Crystal proteins (ICPs) were prepared by the procedure described by
Lee, et al., (1992). Bacillus thuringiensis cultures were grown on T3 agar plates until
complete sporulation. The spores were scraped off the plates and re suspended in sterile
water. The suspensions were centrifuged, pellets resuspended in sterile distilled water
with a ratio of about 1ml per culture, and stored at —20°C. To extract the Bt. delta-
endotoxin for bioassay the suspension was centrifuged, supernatant discarded and pellet
was resuspended in an equal volume of alkalic buffer (50mM Sodium Carbonate, 10mM
dithiothreitol pH 10) and incubated for 3 hours to overnight at 37°C. The samples were
then centrifuged and the supernatants taken for further use.

Preparation of brush border membrane vesicles

Brush border membrane vesicles were prepared from isolated midguts of the 4"
instar target larvae (Helicoverpa armigera, Earias vitella and Tribolium castaneum). The
larvae were placed on ice for 15 minutes; the head and abdomen were grasped with fine
tweezers. Careful pulling was done to separate the gut from the cuticle. The isolated
midguts were placed on ice chilled Buffer A solution (300 mM Mannitol, 5 mM EGTA,
17 mM Tris-HCI, pH 7.5). BBMV will be prepared by the differential Magnesium
precipitation method (Wolfersberger, et al., 1987). Chilled midguts were weighed and
immersed in nine times their weight, of ice-cold Buffer A. Prepared a uniform
homogenate of the midguts using a Dounce Homogenizer. After about ten excursions of
the motor-driven pestle, saved a small aliquot of the homogenate and diluted the
remainder in equal volume of ice-cold Magnesium Chloride solution (24 mM MgCl,).
Placed the mixture on ice for 15 min and centrifuged at 4,500 rpm for 15 min (4°C).
Decanted the supernatant in a clean tube and centrifuged again at 16,000 rpm for 30 min
(4°C). Resuspended the pellet in one half, original homogenate, volume of Buffer A and
prepared a uniform suspension using the Homogenizer. Diluted with equal volume of 24
mM MgCl, and placed in ice for 15 min. Centrifuged the mixture at 4500 rpm for 15 min,
saved pellet and centrifuged the supernatant again at 16,000 rpm for 30 min (4°C). The
pellet from this centrifugation contained the Brush Border Membrane vesicles, & it was
stored at =70°C.

The BBMV’s were solubilized in solubilization Buffer containing 20 mM Tris-
HCI (pH: 7.4), 150 mM NaCl, 5 mM EDTA, 1| mM PMSF, 1% 3-[(3-cholamidopropyl)
dimethylammonio]-1-propane-sulphonate (CHAPS) at 25°C for 30 min. Removed the
debris by centrifugation at 14,000 rpm for 15 min (4°C) and estimated the concentration
using the Bio-Rad protein assay reagent.
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Production of antibodies

One milligram of purified receptor protein was mixed with an equal volume of
Freund's Adjuvant Complete (Sigma F-5881) and used to inject rabbits subcutaneously.
Sample of 5Sml blood was taken from rabbit just before the first injection to prepare the
preimmune serum. A second injection was given three weeks later using the same method
except that Freund's Complete Adjuvant was replaced by Freund's incomplete Adjuvant
(Sigma F-5506). About Iml serum was recovered from Sml blood samples taken from
rabbit two days after the second injection. Rabbit was bled by heart puncture to collect
maximum blood two days after the third injection. Antiserum separated and stored at -
20°C.  Antibodies were further purified from one aliquot of antiserum by affinity
purification.

To affinity purify the antibodies by Immunoabsorbant technique as described in
Rybicki, et al., (1990), with slight modification.

After the binding of receptor protein to nitrocellulose membrane, washed the
membrane 3 times, 5 minutes each wash with TBST (10mM Tris-HCL, pHS8.0, 150mM
NaCl, 0.05% Tween 20). The protein containing membrane was blocked for o/n at 4°C in
blocking solution (TBST containing 5% skimmed milk and 0.05% Sodium Azide). Three
washings of 5 minutes each, with TBST followed blocking, followed by incubation in
antiserum for two hours at room temperature. After incubation with the antiserum, 3
washes, 5 minutes each wash were given to the membrane. Bound antibodies were then
eluted by 0.1M glycine pH 2.9. The pH of the eluant was immediately adjusted to 7.00
with 0.1N NaOH solution (addition of 85ul of 0.IN NaOH per 500ul of 0.1M glycine pH
2.9 gave the required pH 7.0). Eluted antibodies were stored at -20C till further use.

To utilize this assay, one antibody (the "capture” antibody) was purified and
bound to a solid phase. Antigen was then added and allowed to complex with the bound
antibody. Unbound products were then removed with a wash, and a labeled second
antibody (the "detection" antibody) was allowed to bind to the antigen, thus completing
the "sandwich". The assay was then quantitated by measuring the amount of labeled
second antibody bound to the matrix, through the use of a colorimetric substrate. A major
advantage of this technique was that the antigen did not need to be purified prior to use,
also that these assays are very specific.

Dipstick assays

Coated the antibodies (specific to antigens) on a nitrocellulose membrane strips,
allowed to dry the strips then placed in blocking solution (5% skimmed milk in 1x PBST.
After washing in IXPBST.dip the strips in the sample to react prespotted antibody dots to
the target analyte. After washing, passed the strips through secondary antibody and color
solutions. The whole process was completed within 60 minutes. Visual interpretation of
the test results was done by dot's color intensity.
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RESULTS AND DISCUSSION

Purified antibodies of Bt Cry proteins and Bt-receptor were spotted - on
nitrocellulose membrane strips, passed the strips through sample and secondary antibody
solutions. Positive results are indicated by the presence of colored reactive dots on the
membrane as indicated inFig I (2).

Crude samples of Bt isolates were spotted on nitrocellulose membrane strips,
passed the strips through anti-Cry] Ac antibody and secondary antibody solutions. Positive
results are indicated by the presence of colored reactive dots on the membrane as indicated
inFig [ (4).

Btisolates and Bt receptors were checked by a new immunoassay. In that assay,
dipsticks were developed for quick and easy detection of types and novelty of Bt crystal
proteins in screening of Bt isolates and Bt-receptors in target pests. By applying that

labor-intensive and time-consuming.

To our knowledge, so far no one study has used dipstick test to detect Cry
proteins in Bt samples and Bt receptor in insect pests. The test was shown to have 95%
specificity and sensitivity, in the present study.  This method has many useful

applications. It will be helpful in screening of Bt and pest control programmes.
The main threat to the long-term success of Bt transgenic crop approach is

dozen species of insects have evolved resistance to B. thuringiensis toxins in laboratory
selection experiments. Moreover, many cases of field-evolved resistance to B.
thuringiensis sprays have been reported for the diamondback moth, Pluzella xylostella, a
pest of crucifer crops. The most common mechanism of resistance is altered binding of B.
thuringiensis toxins to targgt sites in the brush border membrane of the larval midgut
(Ferre, and Van Rie, 2002). :

So the Bt receptor detection and identification will help in detailed understanding
of resistance mechanisms. This understanding together with increasing knowledge of pest
biology and plant molecular biology, and the possibility to experimentally evaluate
resistance-management methods on a small scale should allow, for fine-tuning of existing
management tactics and design alternative options. The careful implementation of such
tactics should safeguard the value of Bt for insect control.
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Fig 1. Development of Dipsticks for casy and quick detection of Bt crystal proteins
and Bt-receptors. Dipstick 2; (A) H.armigera’s BBMVs (B) H.armigera’s receptor,
(C) Ewvitella’s BBMVs, (D) T. casteneum’s BBMVs (E) Aphid’s BBMVy, (F) no
antigen .Dipstick 4; (A)B)(C)D) CrylAc positive Bt isolates () anti-CrylAc &
CrylAc as positive control.
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EFFECTS OF TENEKIL PLUS, AN ORGANOCHLORINE,
ON DEVELOPMENT OF CHICK

ASMATULLAH, RIFFAT MAHBOOB AND SHAGUFTA ANDLEEB

Department of Zoology, University of the Punjab,
Quaid-e-Azam Campus, Lahore 54590, Pakistan

Abstract: Tenekil Plus, an organochlorine insecticide, was tested for embryotoxic and
teratogenic effects in chick. Different concentrations of the insecticide (2.37, 4.75, 9.5 and
19 uglegg were injected into the yolksac of eggs, at zero day of incubation. Recoveries
were made at day 7 and 15 of incubation. Morphological studies revealed concentration
dependent adverse' effects of the insecticide. The body weight and CR length decreased
significantly (P<0.001) in each dose group. The developmental abnormalities observed
were anencephaly, microcephaly, microphthalmia, anophthalmia, agenesis of beak,
micromelia, ectopia cardis and phocomelia. The present study indicates that Tenekil Plus
is potentially dangerous to developing chicks, which may be equally harmful to mammals
especially human development too.

Key words: Avian development, Chick, Tenekil Plus, an organochlorine, Developmental
anomalies.

INTRODUCTION

esticides have a variety of effects on reproduction. In exposed people, pesticides

cause birth defects, miscarriages, low birth weights and decreased fertility

(Schwartz and LoGerfo, 1988; Garry, 1996; Savitz, 1997).

Organochlorine chemicals such as polychlorinated biphenyls (PCBs), Chlordane,
Dichlorodiphenyltrichloroethane (DDT), Dichlorodiphenyldichloroethylene (DDE), and
Lindane were greatly used worldwide during several decades for agricultural and
industrial purposes. (Swain, 1991; Daston, ef al., 1997; Golub, et al., 1991; Fisher, 1998;
Battershill, 1994). Most chlorinated hydrocarbons pesticides are persistent, have
propensity to bioaccumulate, biomagnify in the food chain and are toxic to non-target
species (Eisler and Jacknow, 1985).

Organochlorines have been widely used during previous years (Lodha and
Sexena, 1991). Extensive use and limited biodegradation are the two major factors
involved in their worldwide contamination and biomagnification (Hargrave et al., 1992;
Fossi et al., 1995; Nichols et al., 1995). Several chlorinated hydrocarbons that exist in the
natural systems are toxic to humans (Gribble, 1994).

Many organochlorines are endocrine disrupters or carcinogens. Of particular
concern, is the finding of neonatal hypotonia or hyperflexia in relation to PCB exposure.
Many chlorinated hydrocarbons are known as hepatic tumor promoters and stimulate the
protein kinase C activity in vitro (Longnecker et al., 1997).

0079-8045/04/0001-0007 $ 03.00/0 Copyright 2005, Dept. Zool., Punjab Univ., Lahore, Pakistan
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8 ASMATULLAH ET AL.

Organs that appear to be at particular risk for developmental abnormalities in
offspring because of maternal exposure are those with receptors for gonadal hormones: in
female fetuses this includes the mammary glands, fallopian tubes, uterus, cervix. and
vagina, and in male fetuses it includes the prostate, seminal vesicles, epididymes, and
testes. In both sexes the external genetalia, brain, skeleton, thyroid, liver, kidney and
immune system are also targets for steroid hormone action and are thus potential targets
for endocrine-disrupting chemicals although these chemicals have multiple mode of
action. in addition to acting as hormone agonists and antagonists, in different target tissues
(Colby, 1980; McEwen, 1981; Leatherland, 1982; Grossman, 1984).

Studies have found organochlorine chemicals to be the cause of widespread
catastrophic effects on wildlife including: eggshell thinning, deformities and high
mortality in birds and eagles, abnormal thyroid function in fish and birds, abnormal
hormone levels in birds, alligators, and mammals, decreased fertility in birds, fish,
shellfish. otters. and minks, emasculation and feminization of male fish, birds, turtles,
alligators, otters, minks, beluga whales, polar bears, and panthers, defeminization and
masculation of female fish, gastropods, turtles, birds, and mammlas, alteration of immune
function in birds and mammals, birth defects and high infant mortality in mammals,
behavioral changes in birds, abnormal sex organs and intersexed birds, turtles, alligators,
sturgeon, etc., low testosterone levels and undescended testes in alligators and panthers,
strongly significant dose related relationship to endometriosis in monkeys, production of
vitelogin, a female protein, by male fish living near sewer outfalls, doubled rate of
testicular cancer and reproductive defects in military dogs used in Vietnam and their
offsprings in the Great Lakes area and Florida (Windham, 2001; Raloff, 1994; Seal
Rehabilitation and Research center and Netherlands National Institute of Health, 1994;
Kuehl, and Haebler, 1995; Gross, et al., 1994, Guillete, et al., 1994; Human and
Ecological Risk Assessment; Guillete, 1994; Monks, 1994; Blus, 1984; Hickey, and
Anderson. 1968: Colbom, ef al., 1996; Colbom, and Clement, 1992; Colbom, et al., 1993;
Colbom, et al., 1995; U.S.EPA, 1994; U.S.EPA, 2002; Bimbaum, 1994; Endometriosis
Association, 1995; Canadian Department of Health and Welfare, 1985; Jobling, et al.,
1995: Menzer, 1995; Davis and Bradow, 1995; Meersman, 1999).

Exposure to endocrine-disrupting chemicals in the environment has been. .
associated with abnormal thyroid function in birds (Moccia, et al., 1986) and fish ',. ,
(Moccia, et al., 1981) decreased fertility in birds (Shugart, 1980), fish (Leatherland. 1992),
shellfish (Gibbs, et al., 1988), and mammals (Reijnders, 1986); decreased hatching
success in fish (Mac, et al., 1988), birds (Kubiak, et al., 1989) and turtles (Bishop, et al.,
1991); demasculinization and feminization of male fish (Munkittrick, et al., 1991), birds
(Fry and Toone, 1981) and mammals (Beland, 1989); defeminization and masculinization
of female fish (Davis and Bortone, 1992), gastropods (Ellis and Pattisina. 1990), and birds
(Fry and Toone, 1981 ); and alteration of immune function in birds (Erdman, 1988) and
mammals (Martineua et al., 1988).

One type of deformity commonly caused among bird populations and in millions
of commercially raised chickens exposed to low levels of dioxin or other dioxin-like
chemicals is chick-edema disease, which causes twisted beaks, crooked legs, deformed
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claws and feathers, and other abnormalities (Monks, 1994; Blus, 1984; Hickey and
Anderson, 1968).

In the 1960’s the organochlorine pesticide DDT was found to cause eagle eggs to
have thin shells and thus crack easily. A recent report by Dr. Theo Colborn, of the World
Wildlife Fund, and her colleagues, described the inability of bald eagles in Washington to
reproduce after feeding on local fish. The eagles contained up to 10 times as much of the
organochlorines DDT, PCBs and Chlordane as would allow them to reproduce
successfully (RHWN No.365, 1993).

Male herring gulls on Lake Ontario, exposed to DDT and other organochlorines,
were found with female sex organs. When gulls eggs were injected with DDT in the
laboratory, the male offspring had female sex organs, strengthening the causal link with
organochlorines (RHWN No.264, 1991).

In 1984, a Florida biologist found that in Lake Apopka, 90 % of the alligator eggs
suddenly failed to hatch. The few males that did hatch had phalluses so tiny that they were
useless for reproduction (Foreman and Globe, 1994).

Organochlorines may also be a factor in decreased sperm count in humans. In
1977, male workers at an Occidental Chemicals factory making the organochlorine
pesticide dibromochloropropane (DBCP) noticed that none of their wives had had any
children since the men had begun working with the chemical. Tests revealed that the
majority of the men had zero or severely reduced sperm counts, but no other noticeable
health effects (Sexton, 1993). Men with low sperm counts have been found to have
significantly higher concentrations ora number of organochlorines in their semen. There is
also evidence linking organochlorines with health effects in humans, including testicular
cancer, lowered sperm count and birth defects (Thomton, 1993).

Evidence clearly exists that a number of organochlorine chemicals (such as
Dioxin, PCBs, and DDT) have reached in aquatic food sources that can lead to substantial
functional deficits in animals that consume this food. Male rats fed Lake Ontario fish
showed hyperactivity to stress, and offspring of females fed Lake Ontario fish during
pregnancy also expressed the same hyperreactive condition, although the offspring were
never fed fish (Daly, 1992). In addition, offspring of women who ate two to three Lake
Michigan fish a month for at least 6 years preceding their pregnancies were slightly
preterm, had lower birth weight, smaller skull circumference, and cognitive, motor
(hypotonicity and hypoflexivify), and behavioral deficits at birth compared with offspring
whose mothers did not eat fish. The defects were associated with the mother's lifetime
experience of eating fish, not just what they ate during pregnancy. These findings
emphasize the importance of exposure of females to contaminants before pregnancy in
terms of effects on their offsprings (Fein et al., 1984).

Tenekil Plus is an organochlorine pesticide (C8-C20) prepared by chlorinating
certain petroleum and is admixed with a pyrethroid to enhance its efficacy against
termites. Tenekil Plus has been developed as a result of extensive research by PCSIR,
Pakistan and has been thoroughly field tested (PCSIR, 1996).

All the known insecticides may cause damage to the living organisms in one way
-or another. Above-mentioned studies have indicated that organochlorine insecticides are
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toxic for non-target organisms and are also embrotoxic and feto-toxic. Thus the purpose of
present study was to evaluate the teratogenic effect of Tenekil Plus in developing chicks.

MATERIALS AND METHODS

Fertilized eggs of Gallus domesticus were used. The eggs were purchased from
Veterinary Research Institute, Lahore. The eggs were selected randomly and divided into
five different groups.

For dose administration, eggshells were cleaned with the help of alcohol, holes
were made without rupturing the shell membranes. Then 0.1ml of each concentration
(0.00,2.37, 4.75,9.50 and 19.0 pg) was injected into yolk sac of eggs of respective group,
with microapplicator. All these treatments were applied in sterilized conditions. Following
injection, the hole in the egg shell was sealed with liquid paraffin wax.

Eggs were incubated at 37.5+0.5°C in the presence of continuous water supply.
Recoveries were made on day 7 and 15 of incubation. The embryos were fixed in Bouin’s
fixative for 48 hours. Then washed in 70% alcohol and finally preserved in 80% alcohol
for morphological studies.

Morphological observations involved measurements of crown-rump length as well
as gross anatomical observations. The developmental conditions of brain, eyes, ear, limbs,
beak etc. were studied with the help of magnifying lens and with naked eye depending
upon the size of the embryo. The data were analyzed using student, t test. The selected
embryos were macrophotographed.

RESULTS AND DISCUSSION

The purpose of present study was to evaluate the developmental toxicity of
Tenekil Plus in avian system.

The main observations made during the present investigation were significant
reduction (P<0.0l) in CR length and body weight (Fig.1, 2; Table 1, 2) in embryos of all
dose groups. Some major developmental anomalies such as ectopia cardis,
microphthalmia, micromelia, amelia, phocomelia, agenesis of beak and twisted spinal cord
were also noted in all treated groups (Table I and 2).

The results of present study are similar to the earlier results that organochlorines
are toxic to embryonic and fetal organs and can induce teratogenicity in chicks. It was
found that tenekil injected in the eggs before incubation even at very low concentrations
produced embryotoxicity and teratogenecity.

A study, carried out to determine the effects of DDT, Endrin and various PCBs in
cockerels after chronic oral administration (50-200 ppm) of various PCBs included
depressed body weight and feed intake; general edema and hydropericardium; increased
liver weight and decreased heart; spleen, and testes weight; depression of sexual
characteristics; and some mortality (Iturri, 1974).
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Table I

Embryotoxic effects and developmental anomalies induced by different concentrations of Tenekl Plus in 7-days developing chicks.

Dose %mm CRLogh  Weight  Had Bk Ews  Limbs MMM_H Nek  Spinalcord
(ug/egg) %) (nm $.0)  (mg S.D) (%) () (%) (%) %) (%) (%)
0.00 0“8 134 1264 17953 139.4%+¢ ,.E_ Well dev. Well dev. Welldev. ~ Welldev.  Welldev. Wl dev.
n=10 developed
mwmwwww Anophthalmia  Phocomelia
10 y <xas  Microcephaly . (33.33) (222) Ectopia ~ Thickand  Twisted
X ¥ 4 (3% 2
HE ey BTG SETAS® Wigey T Amessol o s Mool catis(S) smal(0) ()
kT %)
(33.33) . .
Microcephaly ~ Shortbeak  Anophthalmia  Amelia Eetpia
30 (85.7) (1211 (4285) (1428) 3 Smalland  Twisted
{ ) /
B n=] GRELAT PR Anencephaly  Agenesisof  Microphthalmia  Phocomelia AMHM_M_ thick (100)  (10)
(I211)  beak(85.7) (28.57) (2857) '
(2
Mircephdy  Shonbesk  Anophbalmia 78
0 5) (1) (50) Phocomelia  Ectopia Tuisted
950 s 371060 5197 130 O : : . (129) cardis  Small (100)
n=§ Anencephaly ~ Agenesisof  Microphthalmia Micomeia  (375) (125)
(315) beak (90) (30) i .
(625)
Microcephaly Anophthalmia ~ Amelai
’ : ; Curved and
40 (3333)  Agenesisof {66.66) (16.66) Ectopia ;
B gep SMOGIT MIOOEY by bek(0) Micophbalnia Mionela a0 MMM_
(50) (3333) (3333) .

*** = Significantly different against the controls (P<0.001)
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Table2:  Developmental anomalies induced by different concentrations of Tenekil Plus in 15-days developing chicks.

. Spinal

Resorbed ; Cardiac 3
Dose CRLength Head Beak Eves Limbs " Neck Plumage
Embryos Weight . A sitio ord
e o sy RO gy ey oy
100 000 RIS M6 12766 Wl Welldew  Weldew.  Wellder  Wellder  Wellder,  Welldew  Welldew
mamn.wsf Anophthalmia  Phocomelia N
- s Microcephaly ™" (25) (375)  FEclopia  Small  Twisted :
Hm veawe mmaase oot ol ol Vewdia ads®) (o) (g o
= ofbeak n 0L _ T )
! Anmglia
Microcephaly mwﬂ_mwr Anphlbalmia (1111 "
" s (6555 ) (B3 Phocomeln  Eclopia  Smalad  Twised
W0 MBI A .55“»_( Agarss _,.angﬁ_% Py T
auy T T Moomn (o
: a7 . g
Srbesk Amelia
Microcephaly (1428 Anophthalmia  {142) Ectosia Nat
. . g 428 0 (4) Phocomn P Small Twised
9350 00100 163 10761 4600 Foemeial) Apemesls . ohbalmia (g3 U (100) @  evcloped
Tas ek e e 09 0
- (8.71) o
.ﬁ_n.__w,%g_w Apticsi _j@mw”a_w m__ﬂw_m foja T N
B0 30 Imamse g6 e bk oL s smll o delopd
»sm.mm_.wm_, (1001 ,.,_aﬂmyﬁw_as z_ﬂmmﬁ_a a4 (4 {14.28) (100)

*** = significant difference against controls {P<0.001)
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Fig. 1: Macrophotograph of chick embryos recorded on day 7 of incubation from eggs treated
with different concentrations of Tenekil Plus. a) control embryo with normal organogenesis; b)
embryo from 2.37ng/egg dose group: ¢,d) embryos from 4.75 pg/egg dose group: e,f) embryos
from 9.5pg/egg dose group gh) embryos from 19ug/egg dose group respectfully, showing
different developmental anomalies. Note: microcephaly (m), anophthalmia (a),
microphthalmia (e), phocomelia (p), micromelia (1), amelia (i), ectopia cardis (h), agenesis of
beak (b), twisted spinal cord (t), and small neck (n),

)l |
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Fig. 2: Macrophotograph of chick embryos recorded on day 15, from eggs treated with
different concentrations of Tenckil Plus. a) control embryo with normal organogenesis; b,c)
2.37 nglegg (lateral and front view); d,e) embryos from 4.75 nglegg dose group; f,g) embryos
from 9.5ng/egg dose group; h) embryos from 19pg/egg dose group respectfully. Note:
anencephaly (v); anophthalmia (a), microphthalmia (e), phocomelia (p), micromelia (1), amelia
(i), ectopia cardis (h), agenesis of beak (b) and small neck (n),
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Some of the organochlorines are able to alter the endocrine and reproductive systems by
either mimicking or antagonizing endogenous hormone action, modulating the synthesis
and metabolism of endogenous hormones, or altering hormone receptor expression
(Sonnenschein, et al., 1998).

Organochlorine chemicals have the potential to act as environmental estrogens
(Soto et al., 1995) and have been shown to adversely affect wild life. Organochlorines are
lipid soluble and resistant to metabolism, these compounds accumulate in the adipose
tissue and are found in human blood and breast milk (Wiemeyar er al., 1984; Bergeron et
al., 1994).

The insecticide Aldrin, Dieldrin, and Toxaphene, known to have pleiotropic toxic
effects in animals, were shown to inhibit gap junctional communication. Interpretation of
results suggests that chemical inhibition of gap junctional communication could be a
possible mechanism to explain their tumor promoting and neurotoxic effects (Trosko ef
al., 1987).

Mirex exposed embryos demonstrated increased malformation rates and
decreased total embryonic protein contents and decreased somite nwnbers. Thus Mirex is
embryotoxic in vitro to early organigenesis stage mouse embryos (EI-Bayomy et al.,
2002).

Endosulfan caused hypertension, pupillary dilation and an increase in cardiac
output and peripheral resistance. In conclusion, endosulfan acts within the brain to
produce both autonomic and somatic toxicity (Anand et al., 1981).

According to a review draft of EPA’s current dioxin health assessment,
reproductive and developmental effects may be occurring at levels lower than originally
thought to have an adverse effect on animals (USEPA, 1994). For example, a single, tiny
oral dose (0.064 micrograms per kilogram of body weight) of dioxin on day 15 of
pregnancy in rats has no effect on the mother, but increases the likelihood of various
reproductive disorders in their male offspring, including undescended testicles, smaller
testicles, and reduced sperm count. The EPA also notes that dioxin can disrupt
development at a large nwnber of stages (RHWN, 1993).

Organochlorines produce developmental problems. The study followed women
who for at least six years preceding pregnancy ate two to three fish a month from lake
Michigan (which is contaminated with organochlorines). Their offsprings were found to
have lower birth weight, smaller skull, cognitive, motor and behavioral deficits at birth
(Weltman, 1993).

All studies including present one, indicate that organochlorines have limited
biodegradation, have propensity to bioaccwnulate, biomagnify in the food chain and are
toxic to non-target species and are potentially dangerous to developing embryos even
when given at comparatively low concentrations. Thus, it is suggested this insecticide
should be used very carefully and under extreme necessities.
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Abstract: In present study certain epidemiological aspects of fasciolosis in buffaloes were
investigated by fecal examination in six different areas of Punjab i.e.., Sheikhupura,
Gujranwala, Kamoki, Muridke, Shahdara and Kasur. The epidemiological data showed
overall infection of 15.36%. Highest infection was observed in Kamoki (20.17%) followed
by Shahdara (19.67%), Kasur (18.5%), Muridke (17.0%), Sheikhupura (9.0%) and lowest
in Gujranwala (7.8%). Month-wise overall prevalence was found highest in September
(32.67%) and lowest in June (4.0%). Season-wise data revealed highest infection in
autumn (28.33%) and lowest in spring (8.17%). Sex-wise prevalence did not show any
significant difference between males and females.

Key words: Epidemiology, fasciolosis, buffaloes.

INTRODUCTION

asciolosis or liver rot caused by Fasciola spp. (mainly Fasciola gigantica and F.

hepatica) is cosmopolitan in distribution. It is normally a disease of bile duct of

domestic herbivorous animals such as sheep, cattle and goats, which are the

normal hosts (Mulcahy and Dalton, 2001; Pfukenyi ef al., 2005). It contributes to
great economic and health losses in cattle industry in many countries of the world (Kofta
et al., 2000; Moll et al., 2000; Ortiz et al., 2000; Attallah er al., 2002; Phiri et al., 2005).
On livestock it has both direct effects, actual liver condemnation at slaughter and indirect
effects such as decrease in feed efficiency, weight gains, milk production and reproductive
performance (Aal ef al., 1999; Shaikh et al., 2004).

The appearance of symptoms of fasciolosis as well as the severity of the disease
depends upon the intensity of infection. Symptoms may appear a few days after ingestion
of metacercaria, when the immature worms reach the abdominal cavity and begin
migrating across or in the liver. Animals fasciolosis is characterized by sudden death with
blood stained froth at the natural orifices in acute cases while diarrhoea, jaundice and
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bottle jaw are predominant features in chronic cases. The disease entity causes loss in term
of morbidity and mortality in fluky areas and is of special interest in the waterlogged areas
because of increased incidence in human infestation (Farid er al., 1988; Hassan et al.,
1995).

Kendell (1954, 1965) was who first reported that fascioliasis caused by Fasciola
gigantica and F. hepatica was one of the major problems in cattle raising area of Punjab,
Pakistan. Later on epidemiology and chemotherapy of fasciolosis was studied in buffaloes
and cattle in some areas of Punjab (Malik, 1984; Sheikh, 1984; Maqgbool et al., 1994,
2002).

The present study was aimed at investigating certain epidemiological aspects of
fasciolosis by fecal examination including occurrence of disease and its relationship with
meteorological factors. The epidemiological data thus obtained will facilitate in
developing strategy for the prevention and control of fasciolosis in buffaloes in Pakistan.

MATERIALS AND METHODS

Area of the study

Study was conducted for epidemiology of fasciolosis in buffaloes in 6 different
sites of Punjab Province i.e., in Shahdara, Muridke, Kamoki, Gujranwala, Kasur and
Sheikhupura.

Prevalence

To record the prevalence of fasciolosis in humans and buffaloes above mentioned
sites were visited every month. On each visit a total of 50 faecal samples of buffaloes were
collected. These samples were examined by direct microscopic examination (Urquhart ef
al., 2001). Prevalence of infection was recorded month-wise and season-wise. The age,
sex and area of buffaloes were also furnished.

Meteorological data

Meteorological data including maximum and minimum temperature (°C), relative
humidity (%), rainfall (mm) and pan evaporation (mm) were obtained from
Meteorological Station, Lahore and their correlation with the occurrence of the disease
was worked out.

Statistical analysis
Data was analyzed statistically by using computer software (Microsoft SPSS 6.0).
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RESULTS

Epidemiology
In present study overall infection of fasciolosis in six different areas of Punjab,
from April 2003 to March 2004, was found 15.36% (Table 1).

Area-wise prevalence

Area-wise prevalence showed highest infection rate in Kamoki (20.17%)
followed by Shahdara (19.67%), Kasur (18.5%), Muridke (17.0%), Sheikhupura (9.0%)
and lowest in Gujranwala (7.8%) as shown in Table 1.

Month-wise prevalence

In month-wise, overall prevalence was highest in September (32.67%) and lowest
in June (4.0%). All areas followed the same pattern except Muridke, which shows lowest
infection in May (2.0%) (Table 2).

Season-wise prevalence
In season-wise data highest infection was observed in autumn (28.33%) followed
by winter (17.08%), summer (10.75%) and lowest in spring season (8.17%) (Table 2).

Age-wise prevalence
It was also observed that adult animals were more infected (15.77%) than
youngsters (6.0%) (Table 1).

Sex-wise prevalence
Overall sex-wise prevalence showed non-significant difference. In males 15.14%
and in females 15.76% infection rate was observed (Table 1).

DISCUSSION

Overall infection of fasciolosis in buffaloes was noted as 15.36% in Punjab
province. In a similar study, conducted in some other areas of Punjab, Magbool et al.
(2002) noted 14.7% infection rate, which is very close to the results of present study.
Area-wise results show highest infection in Kamoki (20.17%) followed by Shahdara
(19.67%), Kasur (18.5%), Muridke (17.0%), Sheikhupura (9.0%) and lowest in
Gujranwala (7.8%). Statistical analysis by Students t-test, showed non-significant
difference of fasciolosis infection between Gujranwala and Sheikhupura, but other areas
has significantly higher infection than Gujranwala, as well as from Sheikhupura (P<0.001)
as shown in Table 2. This may be due to fact that high level of infection was thought to be
associated with the extension of the canal system providing additional areas of swamp and
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marsh where the buffaloes were exposed to infective larvae of helminthes as was also
noted by Chaudhri et al. (1993) and Misra et al. (1997).

Table 1: Overall prevalence of Fasciolosis in buffaloes of Punjab (April 2003-March 2004).

Total No. of Total No. of

samples samples Infection (%)
Pactors observed infected
Gujranwala 600 47 7.83
Sheikhupura 600 54 9.0
Kinas Muridke 600 102 17.0
Kasur 600 111 18.5
Shahdara 600 118 19.67
Kamoki 600 121 20.17
Spring 600 49 8.17
Sesish Summer 1200 129 10.75
Winter 1200 205 17.08
Autumn 600 170 28.33
Sex Male 2325 374 16.09
Female 1275 179 14.04
fige 0-2 years 150 9 6.0
>2 years 3450 544 15:77
April 300 33 733
May 300 14 4.67
June 300 12 4.0
July 300 41 13.67
August 300 62 20.67
. September 300 98 32.67
Moutis October 300 72 24.0
November 300 61 20.33
December 300 54 18.0
January 300 51 17.0
February 300 39 13.0
March 300 27 9.0
Total 3600 553 15.36

In month-wise, overall prevalence highest infection was noted in September
(29.0%) and lowest in June (3.0%). All sites individually followed the same pattern except
Muridke. which showed lowest infection in May instead of June, while Shahdara showed
lowest infection in June as well as in March. Statistical analysis showed non-significant
difference between infection rate of May and June, June and March and April and June,

.
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while in all other months infection is significantly higher than in June i.e., P<0.001 (Table
2). Study by Magbool et al. (2002) favours our results.

Table 2: Overall prevalence (%) of Fasciolosis in buffaloes of Punjab in study period (April
2003-March 2004).

Sheikhu-  Gujran

Factors Kamoki  Muridke Shahdara Kasur Mean +S.E.
pura -wala
Spring 4.0 4.0 12.0 7.0 7.0 15.0 8.17+1.82
&  Summer 40 6.0 135 135 135 140 10.75%1.84
§ Autumn 22.0 13.0 35.0 29.0 40.0 31.0 28.331£3.93%**
Winter 10.0 9.0 23.5 19.5 22.0 18.5 17.08+2.51**
9 Male 9.6 9.6 18.74 17.71 21.0 19.55 14.98+2.18
4 Female 6.0 6.6 25.6 16.0 18.33 15.33 16.78+3.86
g 0-2 Yrs - 7.0 - - 4.0 - 5.520.63
- >2 Yrs 9.0 8.0 20.17 17.0 21.1 18.5 15.63+0.60%**
April 6.0 4.0 6.0 4.0 10.0 14.0 7.33x1.6
May 2.0 4.0 4.0 2.0 6.0 10.0 4.671.24
June 0.0 2.0 2.0 10.0 4.0 6.0 4.0x1.46
July 4.0 8.0 20.0 18.0 18.0 14.0 13.67+2.6**
August 10.0 10.0 28.0 24.0 26.0 26.0 20.6743 4%%*
é September 24.0 16.0 48.0 320 42.0 34.0 32.67+4.76%**
§ October 20.0 10.0 22.0 26.0 38.0 28.0 24.013.8%**
November 18.0 8.0 28.0 14.0 34.0 20.0 20.3343.84**
December 10.0 14.0 20.0 26.0 16.0 14.0 18.042.28%%:*
January 8.0 8.0 24.0 24.0 24.0 22.0 17.043.28%**
February 4.0 6.0 22.0 14.0 14.0 18.0 13.0£2.82%*
March 2.0 4.0 18.0 10.0 4.0 16.0 9.0+27.76
783 ¢ 20.17 £ 17.0 19.67 = 185+
Mean 1 S.E. 9.0+2.24 15.36 £ 2.82
1.2 3.6*> 2.74%++ 3.81%** 2.28%2=

*P<0.05; ** P<0.01; *** P<0.001

Season-wise data revealed highest infection in autumn (26.5%), followed by
winter (17.08%), summer (10.75%) and lowest in spring (7.5%). Season-wise statistical
analysis showed that spring (March-April) and summer (May-August) seasons have non-
significant difference in prevalence of fasciolosis, while winter (November-February) and
autumn (September-October) season showed a significantly higher infection (Table 2).
Study of meteorological factors showed that after maximum rainfall in July and August
(252.3 mm and 108.5 mm) infection increases to maximum in September (32.67%)
(Tables 1, 3). These results are in line with those of Hayat ez al. (1986) and Magbool e al.
(1994, 2002) who reported that in Pakistan, rainy season starts in the month of July and
changes the environmental temperature and humidity so as to favor the emergence of






