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Abstract. Both zinc phosphide and vacor induced almost similar changes in the
haematology of Bandicota bengalensis and Tatera indica. Lymphocytes decline and
an increase was seen in the counts of red bl,,od ceils (RBC) and neutrophils,
bleeding and clotting times. Per cent weight loss was more in zinc phosphide
poisoned B. bengalensis. The variations exhibited by the two species and sexes
indicate gerbils, particularly females as most resistant and female lesser bandicoots
to be the most susceptible to the poisons tested.
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1. Introduction
Most of the rodenticides employed for killing the target species affect the cardiovascular system. Alphanaphthylthiourea by its action on pulmonary capillaries
brings about pulmonary edema and pleural effusion (Lillie 1945; McClosky and
Smith 1945). Sodium flouroacetate results in pulse aternans, long sequences
of ectopic beats and ventricular tachycardia which may disintegrate into ventricular fibrillation and death (Chenoweth 1949). Roszkowski (1965) observed
that norbormide [5-(2-hydroxy-2,2-pyridylbenzyl)-(2-2-pyridyl-benzylidene)-5-norborene 2,3-d~earboxymide] causes irreversible peripheral vasoconstriction in rats
which in turn resulted in local ischemic changes leading to death of organs, systems
and tinnily animals. Norbormide at toxic levels produced hyperglycemia only in
rats, but not in mice (Patil and Krishnamurthy 1973). Sublethal doses of zinc
phosphide induced hemorrhagic congestion followed by mononuclear infiltration
of smaller bronchi and bronchioles of the lung (Johnson and Voss 1952). Warfarin
was shown to specifically inhibit prothrombin formation, injure blood vessels as
evidenced by dilation, engorgement and increased capillar fragility, thus predisposing the animal to internal hemorrhage and death (Brewer and Haggerty 1957).
Administration of 0.45 mg parathion/rat/day reduced haemoglobin, erythrocyte
count and serum albumin levels and induced anisocytosis, poikilocytosis and
slight lymphopenia (Dombrovskii et al 1965). The cotton defoliant magnesium
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chlorate altered respiratory and cardiac rhythms and caused disturbances in
blood-brain barrier amongst rats and rabbits (Anna-Geldyeva and Kurbanov
1968). Leuko-and lymphopenia replaced leukocytosis and lyl~phocytosis during
inhalation treatment in rabbits and rats with diisopropyl benzene (Pavlova 1968).
As there does not seem to be any observations on the effect of zinc phosphide and
vacor on the cardiovascular system of Indian wild rodents, the present study reports
preliminary haematological findings for the lesser bandicoot, Bandicota bengalensis
and the Indian gerbil, Tatera indica, consequent on sublethal poisoning with the
two rodenticides mentioned.
2.

Materials and methods

B. bengalensis and T. indica were caught by digging burrows in paddy (Oryza
sativa) and ragi (Eleusine coracana) fields respectively. Prior to poisoning,
B. bengalensis (weight range 250-300 g) and T. indica (weight range 100-150 g)
were acclimated to laboratory conditions by feeding them on ad lib quantities of
rat and mice feed (Hindustan Lever, India) and water. Four days beforepoisoning
bait intake was stabilised by offering rice flour with 1£~" groundnut oil to lesser
bandicoots and ragi flour with same oil and concentration to gerbils. On the
fifth day half of the experimental animals in each species were fed on 0-05~/zinc
phosphide in 5 g bait. Rest of the animals were given 0.02~o vacor in the 2 g
bait for the same period. The dosage is sublethal and was calculated based upon
earlier findings (Sridhara 1979).
For haematological studies, blood was collected by severing the caudal vein.
Uncitrated blood was used for differential leukocyte count and haemoglobin
determination. The latter was estimated using a haemoglobinometer, Total
red blood cells ~R3C), white blood cells (WBC) and platelets were counted on a
haemocytometer according to Kolmer et al (1967) using appropriate dilution fluids.
For differential count of leukoct:es, blood films were Leishmann-stained.
Bleeding time was determined by Duke's technique (Tocantins 1936), while
clotting time was measured using dry capillaries.
The data were collected from 48 animals of each species and their mean with
SE were calculated. Care was taken to maintain equal representation of sexes.
The haematological parameters of control and rodenticide-treated animals were
compared and the statistically significant differences were determined employing
student t test (Croxton 1953).
3.

Results and discussion

The rate of plain bait intake was 6" 4 ± 1.8 g/100 g body weight for B. bengalensis
and 7-7 q- 1.3 g/100 g body weight for T. indica. The 2 g poison bait given
overnight was completely consumed by the two species ('table 1).
The haematology of the two species did not differ except for the absence of basophils in lesser bandicoots and higher platelet count in gerbils (table 1). This lack
of haematologteal differentiation between the species may be due to similar nutrition, activity, life pattern and habitat conditions as these factors affect the blood
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picture of the organism. The higher platelet count in gerbils indicates greater
thrombopoeitic as well as haemopoeitic activity and a better co-agulation mechanism since these form the primary plug before the blood-borne co-agulants come
into action during injury (Winthrobe 1967). Presence of basophils in gerhils
enables them to heal their injurie~ quickly while their absence in B. bengalensis
results in efficient blood coagulation but slow healing of wounds.
The two sexes of lesser bandicoots differed only in females having lower 'tLBC
counts. Likewise male gerbils also had higher RBC and haemoglobin but shorter
bleeding time (tables 2 and 3). Simi!.ar sex differences in blood parameters has
been reported for other mammals (Rosalin et al 1934; Winthrobe 1933; Anderson
and Gee 1958; Arafa et al 1974; Rahaman et al 1975). However both Sealander
(1964), WiUiamson and Pelton (1976) failed to observe sex-dependent variations
for RBC, WBC, packed cell volume (PCV), haemoglobin and platelets in several
small mammals and European wild hogs respectively. Winthrobe (1967)concluded
that the variations in the total ltBC and haemoglobin content seen between the
sexes is not evident until puberty and these variations were noticed only in thos0
mammals which lose menstrual blood. The skorter bleeding time of male gerbils
is possibly an adaptation to their more hazardous existence since our laboratory
observations on interspecies aggression indicated B. bengalensis to be not only
more aggressive than gerbils but in majority of encounters bezween these two
species lesser bandicoots severely injured/kilted gerbils (Sridhara et al 1980).
The per cent weight loss was more in zinc phosphide-treated B. bengalensis
than other experimental animals (table 1) indicating their greater inability to withstand zinc phosphide toxicity than vacor. Although there are no reports of
weight loss during sub-lethal feeding of toxicants to rodents, Anna-Geldyeva and
Kurbanov (1968) found rats and guinea pigs losing weight when fed on magnesium
chlorate.
RBC increased in all the poisoned animals except racer-treated female//, bengalensis. Haemoglobin decreased in similarly treated lesser bandicoots of both
the sexes (table 2). Earlier Helal et al (1975) observed reduced RBC levels in
rodents poisoned with the anticoagulant, racumin~r. The disparity could be due
to the mode of action of rodenticides administered. Racumin57 poisoning leads
to continuous hemorrhage, dilution of blood and hence depletion of RBC while
zinc phosphide causes respiratory distress, pulmonary oedema and hyperaemia
and vacor is a nicotinamide antagonist affecting cellular respiration. The elevated
ltBC count could be the response of the animal to this physiological stress.
The total leukocytes decreased in zinc phosphide poisoned lesser bandicoots
and in both racer and zinc phosphide treated gerbils (tables 1 and 3). Similar
results were reported for anticoagulant-treated Egyptian rodents (Helal et al 1975)
and during poisoning by anti-metabolites like antifolic compmmds, 6-mercapto
purines, etc. (Winthro;+e 1967). Lymphoc~'tes decreased and neutrophils
increased in all except vacor4treated female B. bengalensis and zinc phosphide
fed male T. indica (tables 2 and 3). Neutrophilia is synonymous with leukocytosis
but in the above case neutrophils increased at the cost of lymphocytic reduction.
Marked neutrophilia is characteristic of acute hemorrhage, chemical poisoning
and resistance of the individual, while a reduction in lymphocytes indicates stress
response (Winthrobe 1967).
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T h o u g h changes in eosinophil count was statistically insignificant, the trend
seen towards their increase could signify the animals' enhanced detoxif~cafion
mechanism, since eosinophils are involved in the process (Winthrobe 1967).
Platelets decreased in all except vacor-trea~ed male lesser bandicoots and
poisoned female gerbils (tables 2 and 3). Thrombocytopenia signified chronic
h e m o r r h a g e and its absence may indicate that male B. bengalensis are less susceptible to zinc phos ~hide and female gerbils are also more tolerant of the two l-oisons
tested than their male counterparts. Earlier Srihari e t a l (1979) also observed
B. bengalensis to be more susceptible to zinc phosphide than other Indian Reid
rodents. Further evidence o f sexual heterogenity in susceptibility to poisons
can be derived at in the bleeding and clotting times. Only clotting time o f vacor
fed male B. bengalensis increased while in females b o t h zinc phosphide and vacor
increased bleeding and clotting times suggesting their greater susceptibility to
the rodenticides. The two parameters registered identical changes in gerbils
except the clotting time of zinc phosphide poisoned males (tables 2 and 3). The
variable haematological alterations seen in this study suggest sex and speciesdependent susceptibility to the two poisons tested. In the light of these, it becomes
inevitable to collect information on the other pharmacological and pathological
aspects o f these rodenticides before suggesting the toxicant and its lethal dose to
the farmers.
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