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Abstract: Study was designed to find Zetamethrin post-exposure haemato-
immuno modulations in non-vaccinated broiler chicks. Zetamethrin was
administered @ 1.265+ 0.198 mg/kg body weight / day for six weeks.
It induced persistent anaemia, but reversible changes in haematological
parameters and serum proteins.

A significant (P<0.05) depletion in haemoglobin level (Hb), total leukocyte
count (TLC), mean corpuscular haemoglobin (MCH) and mean corpuscular
hemoglobin concentration (MCHC) was recorded after six weeks of
intoxication. Whereas, elevated serum protein levels were observed at the
same time. Hemoglobin contents and mean cell haemoglobin concentration
remained significantly low after six weeks of removal of stress (P<0.05).
Total serum proteins and total leukocyte contents were found in normal
range following 15 days of removal of stress, whereas mean corpuscular
haemoglobin was restored to normal level after 15 days of removal of
stress.
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INTRODUCTION

t is now an established fact that human being, livestock, poultry and wildlife are
continuously facing a threat from the extensive use of biocides in the agriculture
(Repetto and Baliga, 1996). Biocides are applied for the elimination of pests.
Different insecticides have been found to bioaccumulate in primary consumers and
contaminate food chain (O’Brien and Hamilton, 1976; George and Sundararaj, 1995).

A substantial data is available on the deleterious effects of all major groups of
biocides including organo-phosphates, organo-chlorine and pyrithroides on various
haematological and biochemical parameters (Thaker et al., 1996; Kakkar, et al., 1996;
Fauzia, et al., 1995; Rustamov, et al., 1994).

However, there are some reports, which show that few insecticides are safe and
do not exert measurable effects on non-target organisms (Mlynarcikova et al., 1995).

The ‘available literature gives information on exposure to response relationship
but least is known about the post-exposure responses. Therefore, we planned to find out
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any reversible or irreversible alteration in various haematological and immunological
parameters after the removal of insecticidal stress.

MATERIALS AND METHODS

Experimental animals:

Broiler chicks (Gallus domesticus) were obtained from local hatchery (Hi—Tech.
Shadman, Lahore) and maintained under recommended conditions, in the animal house of
Zoology Department, University of the Punjab, Lahore, Chick feed and water were
provided ad libitum.

Animal grouping and treatment: o

Animals were divided into two groups, i.e. control and experimental. All of the
animals were left un-vaccinated. Animals of experimental group were exposed to a
sublethal dose of Zetamethrin (1.265+ 0.198 mg / kg body weight / day) continuously for
6 weeks. This intoxication was stopped and its effects were monitored in following 6
weeks.

Various haematological and some biochemical parameters were recorded
fortnightly from the age of 6 weeks to 12 weeks. Haemoglobin (Hb) contents were
estimated according to Vankampen and Zijlistra (1961). Total erythrecyte (TEC) and
leukocyte counts (TLC) were observed according to Natt and Harriek (1952), whereas,
packed cell volume and haematological indices were calculated following Swarup ef
al.(1986). Total serum proteins were estimated by Biuret Method (Henry et al., 1974).
Serum albumin was determined following Doumas et al., 1971. Total globulin contents
and albumin / globulin ratio was calculated following Varley et al. (1987).

RESULTS

Zetamethrin adversely affected haemoglobin concentration. It was found
significantly (P<0.05) low throughout experimental period. Total leukocyte count was
found to be low after 6 weeks intoxication but it was reverted to normal range in post-
exposure period.

Mean cell haemoglobin (MCH) and mean cell haemoglobin concentrations
(MCHC) were found to be significantly low at the age of 6 & 10 weeks and 6 &12 week
respectively. Six week intoxication resulted in a significant increase in serum protein
contents (20.54%) but it declined slowly to normal level during post-exposure times.
Serum albumin was found to be high (19.15%) after intoxication; it also reverted to
normal level in the following 15 days. Serum globulin levels and albumin to globulin

ratio remained statistically unaltered throughout the experimental period (Table-1).
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DISCUSSION

Blood is a complex suspension of specialized cells, most of which are swept
along throughout their limiting lives by the streaming plasma. As they plunge through the
blood stream blood cells supply most of the basic energy, nourishment, host defense and
custodial services needed to sustain the life of organisms. This sagging cell filled liquid is
a metaphor for life itself (Janes and Jandl, 1996).

During present studies a significant reduction in haemoglobin was recorded in
intoxicated chicks. This decrease inh haemoglobin level is possible due to (i) Decrease in
number of RBCs (ii) Decrease in concentration of Hb/cell (iii) Decrease in the rate of
synthesis of haemoglobin.

The number of RBCs were found to be undisturbed so we can conclude that in
our study the depletion in Hb may be due to inhibition in hemoglobin synthesis. This
view is further supported by decrease in MHC at subsequent intervals. Our findings are in
consistence with Rustamov (1994), he reported the fall in haematological parameters
following exposure to cypermethrin in chicks. White blood cells in the animal body
constitute a special system combating the different infectious and toxic agents. These
cells work in two different ways to prevent body from various pathogens. In the present
studies after 6 weeks of intoxication a significant depletion of white blood cells was
observed, but during the post-exposure period WBCs were found in the normal ranges.
Depletion in leukocyte count following exposure to Pyrethrods has also been reported by
various authors (Kakkar ez al., 1996; Rustamov et al., 1994).

No alteration in PCV and erythrocyte count could be found in experimental
chicks throughout the experimental period. Low level of haematoogical indices suggest
that Zetamethrin exposure results in inhibition in haemoglobin synthesis and induces
anaemia, which may persist for 2-4 weeks of post-exposure time. Our findings are in
consistent with Mohiuddin et al. (1986), Majumder ez al. (1994) and Sobbhy et al. (1994)
who reported a decline in haematological values following Aflatoxin Cypermethrin and
Fenvalerate exposure in broiler chicks.

Plasma proteins are released in blood mainly from liver. High level of plasma
protein is indicating abnormal rate of protein metabolism. Pande et al. (1995) have
reported similar changes after carbamate intoxication in chicks. During post-exposure
studies no significant difference could be observed between protein level of control and
experimental groups. Therefore, we can conclude that Zetamethrin @ 1.208 + 0.135 mg /
kg body weight / day for 6 weeks exerts reversible changes in various parameters and thus
is safe for use at this concentration. Our results are in agreement with Kowalzyk et al.,
1990; Zukowicz and Krechniak, 1992 and Mlynarcikova et al., 1995).
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Table I: Zetamethrin {@ 1.2+0.2 mg/ kg b.w / day) Post-exposure Changes in Various Parameters in non
vaccinated broiler chicks (values given as mean £St. Eessor & mean).

Parameters 6 week 8 week 10 week 12 week
Control | Treated | Control | Treated | Control | Treated | Control | Treated
Hb (¢/dI) 13.60 11.37 11.37 11.24 14.46 11.95 14.42 11.08
+0.22 +(0.09%* +0.50 +0.23 +0.16 +0.17* +0.16 +0.95*
RBCs 2.62 2.66 3.40 2.94 2.71 2.60 2.39 2.04
(x108/pl) +0.14 +0.16 +0.93 +0.23 +0.26 +0.07 +0.15 +0.13
WBCs 18.12 14.12 15.65 13.30 20.49 21.28 17.12 18.56
(x10%/pul) +0.50 +1.45 +0.81 +0.30 +0.83 +2.48 + 0.81 +1.43
PCV (%age) 30.46 33.32 35.39 33.41 37.78 32.84 37.71 39.59
+0.64 +0.30 +1.79 +1.03 +1.52 +2.77 +1.81 +1.03
MCV (fl) 116.25 125.23 104.08 113.64 137.61 126.31 156.35 194.06
+4.70 +4.83 +1.92 +4.89 +5.80 +3946 | +12.36 +:5:53
MCH (pg) 51.90 44.09 33.44 w 38.23 52.65 45.96 60.33 5431
+029 | +0.15*% | +046 | +053 | +240 | +1.90* | +492 | +2.85
MCHC (pg) 44.66 ww.wo 32.12 _ 33.64 38.27 | 36.38 38.58 - 27.98
+3.38% | +4.06* +028 | +0.23 +0.11 +0.06 +3.39 + 5.89*
Protein (g/dl) 3.66 4.41 298 | 3.01 3.99 4.54 3.11 2.54
+0.07 +0.01 +0.35 +0.14 +0.19 +0.22 +0.50 +037 .
Klbuniin {gdl} 1.74 2.07 1.74 1.71 1.84 1.54 1:37 1.53
+0.89 +0.01 +0.06 +0.01 +0.08 +0.21 +0.19 +0.13
: 1.92 2.34 1.24 1.31 2.15 2.90 1.74 1.61
Globulm [gial) +019 | +021 | +012 | +0.13 | +0.18 | +021 | +034 | +024
Albumin / Globulin 0.91 0.87 1.41 1.30 0.85 0.53 0.79 0.95
(ratio) | +4.65 +0.05 +051 | +1.10 +0.43 +0.99 +0.55 +0.53

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