onurnaI of Veterinary and Animal Sciences. 28 (1997) 19-24

INFLUENCE OF ISOPROTERENOL ON PLASMA AND BODY PROTEINS AND

LIPIDS IN BROILERS
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Department of Pharmacology and Toxicology, Madras Veterinary College, Madras - 7

The outcome of genetic improvement,
nutritional research and Pharmacological
manipulation in broilers have resulted in
faster growth accompanied by excessive fat
deposition. The relatively small change in
feed conversion ratio which has accompanied
the large change in growth rate may be seen
as an indirect evidence of increased fat
deposition.

Health conscious consumers have become
increasingly aware of the health quality of
the food they consume. Lipid composition in
particular has been a primary area of
consumer concern due to an increased
awareness of the link between the amount
and composition of the fat in the human diet
and the development of Coronary heart
disease and certain forms of cancer.
Attempts to decrease carcass fat and increase
carcass protein by Pharmacological
manipulation has been reported (Hargis et al.,
1988). Hence an attempt was made in this
study to find out the effect of isoproterenol
on plasma and body proteins and lipids in
broilers and its capacity for lean meat
production.

Materials and methods

Day old broiler chicks of ross strain
obtained from a commercial hatchery were
used for this study. They were sexed on day
1 and separated into male and female and
kept in separate breeders. They were weighed
and numbered by using wing bands. For the

first 14 days the chicks were kept in brooders
and on the 15" day they were transferred to
individual cages. On day 1 the birds in each
sex were divided into three groups of six
birds each. Feed and water were provided ad
libitum. As per the approved managemental
practices broiler starter mash was provided
from day 1 to day 28 and broiler finisher
mash was provided from day 29 to 42.

Feed was provided at 10.00 AM. daily.
Next day before giving feed, the feed left in
the feeder was weighed and feed consumed
by each bird was calculated to record daily
feed intake and cumulative feed intake.

Isoproterenol was dissolved in normal
saline and injected subcutaneously from day
15 to day 45 daily at 10.00 A.M. at two.
different (group B and C) dosage levels (0.15
mg/kg and 0.30 mg/kg body weight). The
birds were weighed individually daily and
daily weight gain and cumulative weight gain
were recorded. Feed efficiency was also
calculated.

Blood was collected initially on 14" day
before the start of drug administration for
estimation of serum lipase titrimetrically
(Roe and Byler, 1963). For other
biochemical estimations blood was collected
in test tubes containing EDTA. The blood
samples were cooled by placing them on ice
following collection and the plasma was
separated by centrifugation at 1000g for 10
minutes. Plasma triglyceride was estimated
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by enzymatic method (Bucolo and David,
1978), total serum protein was estimated by
modified Biuret and Dumas method (Varley
et al., 1980) using span diagnostic kit. LDL
cholesterol was calculated using Friedewald’s
equation (Friedewald et al, 1972). Total
body protein (Carcass Protein) and total body
lipid (carcass lipid) was estimated using the
standard procedure of A.0.A.C. (1980).

The results were analysed by analysis of
Variance using completely randomized block
design (Snedecor and Cochran, 1989).

Results and discussion
In this study isoproterenol at 0.15 and

0.30 mg/kg did not significantly alter the
cumulative feed intake in males. In females

the higher dosage increased the cumulative
feed intake (Table 1).

Cumulative weight gain was increased by
both the dosage used in both sexes. The
increase in cumulative weight gain was more
in males (Table 1).

Hargis et al. (1988) have demonstrated
that in ovo administration of isoproterenol
significantly increased the weight gain in
broilers. Mallov (1973) observed that this
drug had a greater effect on increasing
protein synthesis than epinephrine and
norepinephrine and he suggested that
interaction with beta receptors was
responsible for the alteration in rate of
protein synthesis.

Effect of Isoproterenol on cumulative feed intake, cumulative weight gain and

Table 1
cumulative feed efficiency in broilers
Treatment Cumulative feed Cumulative weight gain Cumulative feed

intake (g) (Mean+SE) (g) Mean+SE) efficiency
(Mean+SE)

Male Female Male Femaie Male  Female

Control (A) 212833+ 2055.83°+ 1136.67°+ 1116.67°+ 1.88* + 1.84* +
- 15.79 43.79 25.86 22.56 0.05 0.04

Isoproterenol 2120.00+ 2147.50": 122833°+ 1227.50°: 1.73°:+ 176"
0.15 mg/kg (B) 18.44 2.26 25.07 24.57 0.04 0.03

Isoproterenol 2161.67+ 2230.83* + 1337.50°+ 1302.14* 1.62° =+ 1.70° +
0.30 mg/kg (C) 19.70 11.39 27.98 + 19.84 0.04 0.03

Means bearing different superscripts differ significantly (P < 0.05)
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Feed efficiency was improved by
isoproterenol treatment and the effect was
more in males (Table 1). Hargis et al
(1988) showed that isoproterenol improved
feed efficiency in male broilers on dietary
administration. The improved feed efficiency
in this study agreed with this finding. The
predominance of the drug effect in male
broilers can be attributed to the fact that
male broilers had more abdominal fat when
compared to females upto 46 days of age
(Hargis and Creger, 1980). Hence a lipolytic
drug will produce better effect in males than
females.

The effect of isoproteremol on serum
biochemical constituents is presented in
Table 2. It produced a significant reduction
in plasma triglycerides uniformly at 0.30 mg/
kg in all the three weeks of observation.
Plasma cholesterol was found decreased at 6"
week in both sexes. The drug treatment has
not produced any change in LDL and HDL
cholesterol level in both sexes. Both 0.15
mg/kg and 0.30 mg/kg of isgproterenol has
produced a uniform increase in total serum
protein. Total body protein (carcass protein)
was significantly increased by isoproterenol
treatment at 0.30 mg/kg in both sexes

(Table 3).
Table 3 Effect of Isoproterenol on total body protein (Carcass Protein) and total body lipid
(Carcass fat) in broilers
Treatment Carcass Protein (%) CaréasleatE%) '
' Male Female Male Female

(Mean+SE) (Mean+SE) (Mean+SE) (Mean+SE)
Control 20.83°+0.46  20.55°+0.42  9.86°+0.15  9.51*+0.17
Isoproterenol 0.15 mg/kg 21.39°+026  22.32°:0.30  8.24°+0.10  8.20°+0.04
Isoproterenol 0.30 mg/kg 23.15°+£0.43 23.06°:0.30  7.99°+0.05  7.93:0.03

Mean bearing different superscripts differ significantly (P<0.05)

Potter and Ellis (1975) found- that
isoproterenol stimulated * the secretion of
insulin. Morgan et al. (1971) and Sender and
Garlick (1973) have reported that increased
secretion of insulin is capable of increasing
the rate of protein synthesis. Grant et al
(1990) established that isoproterenol
enhanced the proliferative activity of the
chick satellite cells in vitro. Beerman et al
(1985) stated that beta receptor agonists
reduced protein degradation in muscle and
stimulated the fractional protein synthesis

rate resulting in diverting nutrient flow away
from fat deposition towards muscle accretion.
Perkins et al. (1985) reported that growth
hormone or insulin release may mediate
some of these effects of beta agonists.

Total body lipid (carcass fat) was
reduced significantly by both the doses of
isoproterenol  (Table 3).  Substituted
catecholamine was reported to increase
leaness and reduce fat in various species like
sheep (Baker et al., 1984), Cattle (Ricks et
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al., 1984), pigs (Jones et al., 1985 and
Dalrymple et al, 1984) and male broilers
(Hargis et al., 1988). The results of this
study are in agreement with the findings of
the above workers with regard to reduction in
-total body lipid (carcass fat).

Summary

Isoproterenol increased the cumulative
weight gain and improved feed efficiency. It
also lowered plasma triglycerides preferbly at
0.30 mg/kg dose. It reduced plasma
cholesterol. The drug significantly increased
the total serum protein. Isoproterenol also
increased total body protein (carcass protein)
percentage preferably at 0.30 mg/kg and both
0.15 mg/kg and 0.30 mg/kg consistently
reduced carcass fat.
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