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Abstract : Yaltox, a widely  used,  carbamate pesticide, and  producing reversible
anticholinesterase  activity, was intramuscularly  administered  into blue rock pigeons at 4.17
mg./kg body wt. for acute (one day) and at 1.04 mg/kg. body wt. for sub-chronic (four weeks)
treatment to study its impact on blood glucose, serum phospholipids, alkaline and acid
phosphatase. Yaltox caused a significant increase in blood glucose level, serum phospholipids,
alkaline and acid phosphatase, after acute treatment, however their increase was nonsignificant
after sub-chronic exposure. The observed changes may be due to metabolic stress (convulsion
and labored breathing) and anticholinesterase activity of yaltox.
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Introduction
Yaltox, popularly called as carbofuran, a

broad spectrum systemic carbamate, produces
toxicity by virtue of reversible inhibition of
acetylcholinesterase leading to accumulation
of acetylcholine at the synapse (O’ Brien,
1967). Recently, it has been reported that
carbofuran also produces several other
biochemical changes, such as alterations in the
spectrum of lipid constituents (Gupta et al.
1986) and leakage of mitochondrial and
cytoplasmic enzymes (Gupta et al.1991).

Although it is well recognized that the
brain, muscles and heart are the major target
organs of anticholinesterase toxicity (Gupta et
al., 1991) it seems that carbofuran produces
biochemical changes of a greater magnitude
in blood biochemistry. Blood plays an important
role in coordinating the activities of various
tissues through distribution of nutrients,
metabolites and other substances to maintain
homeostasis.   Blood glucose, serum
phospholipids, alkaline and acid phosphatase

reflect tissue metabolism and the state of health
of an animal.

It therefore becomes necessary to
investigate alterations in blood biochemistry for
the   evaluation of normal and abnormal
physiological state of the blue rock pigeon after
acute and sub-chronic yaltox intoxication.
Matrials and Methods

Experimental animal: Blue rock
pigeons, Columba livia Gmelin purchased
from local animal catcher were acclimated to
laboratory conditions for 10 days before
experimentation.  They were fed on pearl
millet (Bajra) and provided water ad libitum.

Chemicals: Yaltox (2,3 dihydro  2, 2-
dimethyl – 7 benzofuranyl methyl carbamate)
obtained from M/s Bayer (India) Limited,
Mumbai was dissolved in distilled water. All
the other chemicals were obtained from Sigma
Chemical Company, New Delhi.

Dose determination: Doses were
selected after the determinations of LD50 by
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the log probit analysis method (Finney, 1971).
The sub lethal doses were selected for
experimentation.

Experimental protocol: Forty healthy
pigeons irrespective of sex were selected for
experimentation. The pigeons were weighed
and divided randomly into four sets- one acute
of 4 pigeons, one sub-chronic of 16 pigeons,
and two control of 4 and 16 pigeons for acute
and sub-chronic treatments respectively. The
experimental groups were given intramuscular
injection of yaltox suspension in doses of 4.17
mg/kg body weight and 1.04 mg/kg body wt.
for acute and sub-chronic treatments
respectively, Sixteen pigeons of sub-chronic
group were given four fractionated sub-lethal
doses on 1st, 7th, 14th and 21st day. The controls
were given vehicle treatment only using a
similar amount of diluent through intramuscular
injection.

Blood samples: The pigeons were
euthanized and the blood was drawn by ex–
sanguivation from heart into the oxalate-
fluoride bulb for glucose estimation and test
tubes without anticoagulant for serum
separation. Serum was separated by
centrifugation at 300-400 rpm for 20 minutes.

Biochemical estimation: Level of blood
glucose, serum phospholipids, alkaline and acids
phosphatase were estimated by the method
given by Somogyi (1952), Kind and King (1954),
King and Jagatheesan (1959) respectively.

Analysis of data: Data were subjected
to statistical evaluation using standard statistical
procedures students t-test.
Results and Discussion

The following clinical symptoms and blood
biochemical changes in acutely and sub-
chronically yaltox treated pigeons were
recorded as compared to controls.

Clinical symptoms: On introduction of
an acute dose of yaltox pigeons exhibited

hypersalivation and tremors within 5-7 minutes.
The convulsions, diahrroea labored breathing
and leg weaknesses with high severity were
evident within 15-30 minutes and lasted about
three hours. However in sub-chronically
treated pigeons the toxicity manifestations were
of mild severity and lasted about one hour as
has also been reported by Sarin and Gill (2002).

Blood biochemical changes: The blood
biochemical changes are depicted in Table- 1.
Blood glucose level rises significantly after
acute and sub-chronic (7 days) exposure
followed by non-significant increase in
subsequent sub-chronic treatments.

An increase in blood glucose level might
be due to interference in the cellular blood
supply and enhanced fuel and energy
requirement of the tissue as a result of
convulsion and pulmonary stress caused by
yaltox. The intense muscle activity and
pulmonary stress so induced may stimulate the
conversion of hepatic glycogen (Guyton and
Hall, 2001) into blood glucose to compensate
the high energy consumption due to the
stimulatory effect of yaltox, as has also been
reported by Gupta and Saxena (1996), Gupta
(1997) and Saxena et al (1998).

 The normal value of blood glucose after
sub-chronic (day 21 to 28) treatment may be
accounted on the basis of a clearance of
glucose from the blood and transformation of
this precursor into glycogen in liver which may
be due to either lower toxicity stress or the
very less residual effect of pesticide in question,
the findings are in agreement to Gupta (1997)
and Sarin and Gill (1999).

A significant elevation in the level of serum
phospholipids after one-day acute treatment
and a non-significant increase after all the sub-
chronic intoxication of yaltox in pigeons has
been observed. In the present study the
increase in serum phospholipids along with the
increasing blood glucose level and acid and
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alkaline phosphatase is evident. These findings
are in accordance to Fayez and Kilgore (1992),
Gupta (1997) and Ender (2006).

Activity of serum alkaline phosphatase
increases significantly after acute and sub-
chronic (up to 14 days) treatments with a non-
significant elevation in the successive sub-
chronic exposures.

The increase in the level of serum alkaline
phosphatase may be attributed to the
pulmonary stress and sustained muscle
fasciculations that may lead to oxygen
insufficiency causing impairment in the cell
membrane permeability of hepatocyte (Gupta
et al. 1991). Since alkaline phosphatase is a
membrane bound enzyme, any change in
membrane permeability results in leakage of
enzyme into the blood causing an increase in
its level.The finding gain support by Ceron et
al. (1995), Saxena and Gupta (1997) and Gupta

(1997), who also recorded increased level of
serum alkaline phosphatase in birds. In sub-
chronic treatment however the non significant
increase in the activity of serum alkaline
phosphatase might be due to lower or very less
residual effect of yaltox.

A non-significant increase in the activity of
serum acid phosphatase has been noted after both
the treatments. The non-significant elevation in
the level of serum acid phosphatase may be due
to thromboembolic condition and the high level
of serum alkaline phosphatase (Guyton and Hall,
2001). The findings are in agreement to Tomar
et al. (1995) and Gupta, (1997).

It is quite probable that to the acute and
sub-chronic yaltox intoxication does not affect
survivability of pigeons but induces
hyperglycemia, increased level of serum
phospholipids and alkaline and acid
phosphatases after acute treatments.

Table 1 : Blood Biochemical changes after yaltox intoxication in Columba livia Gmelin

C= Control, T= Treated, N.S. = Non significant, A= P< .01, B= P<.05

C T C T C T C T
125.34 ± 

3.95
148.04 ± 

4.16
2.45 ± 
0.167

3.189 ± 
0.147

12.497 ± 
1.582

20.681 ± 
1.263

1.666 ± 
3.77

2.039 ± 
0.343

A A N.S
142.78 ± 

3.14
158.06 ± 
3.006 C

2.417 ± 
0.121

2.407 ± 
0.110

10.452 ± 
0.689

16.050 ± 
0.593

2.878 ± 
0.072

3.446 ± 
0.225

N.S A N.S
145.79 ± 

3.389
162.09 ± 

6.114
2.592 ± 

0.80
2.680 ± 
0.071

9.807 ± 
0.569

17.082 ± 
1.296

2.812 ± 
0.418

1.978 ± 
0.234

N.S N.S A N.S
147.52 ± 

2.455
149.45 ± 

3.592
2.857 ± 
0.026

2.807 ± 
0.020

11.762 ± 
0.637

15.277 ± 
1.116

2.083 ± 
0.447

2.499  ± 
0.2

N.S N.S N.S N.S
156.63 
+6.317

157.74+5.
065

2.815 
+0.057

2.827 
+0.049

20.765 
+0.637

23.550 
+0.853

6.562 
+0.474

7.125  ± 
0.37

N.S N.S B N.S

Acute (4.17 
mg/kg.)

Sub-chronic 
1.04 mg/kg

1

Treatment 
and Dose

Days Serum alkaline 
phosphatase 
Mean±S.E

28

21

14

7

Serum acid 
phosphates 
Mean±S.E

Blood glucose 
(mg/100 ml)
Mean±S.E

Serum 
phospholipids 

Mean±S.E
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