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SUMMARY 

The present study was conducted on male Newze

land rabbits to· investigate in a comparative ap

proach the effects of bovine somatotropin and sal

butamol on growth performance, carcass traits, 

and biosafety-related parameters. The recorded re-

sults reveal~d that, bovine somatotropin increase<;i 

average daily feed intake and live body gain. Both 

bovine somatotropin and salbutamol decreased 

feed conversion , .. :tio and increased feed efficien

cy. While salbutamol increased dressing percent

age, longissimus muscle protein concentration 

and pla·sma creatinine level, bovine somatotropin 

has no effect on them. However, both promoters 

decreased plasma urea concentrations. Bovine 

somatotropin and salbutamol didn't significantly 

alter biosafety-related plasma parameters; activi-

ride, total and free calcium and inorganic phos

phorus. In conclusion, Growth promoters; bovine 

somatotropin or salbutamol are economic, profita

ble and safe for animals and could be used for in

creasing both feed efficiency and protein accre

tion, and decreasing fat deposition . 

INTRODUCTION 

Growth promoters inClude natural hormones such 

as anabolic steroids, as, trenbolone acetate (John

son et al., 1996), estradiol-17P {Hayden et al., 

1992) and zeranol (Moder et al., 1985), recombi-

nant bovine somatotropin (Heermann et al., 1990; 

Rumsey et al., 1996), and hormonal agonists, as 

P-adrenergic agonists (Reeds and Mersmann, 

1991). 

ties of alanine aminotransferase, aspartate amino- Somatotropin (ST) is a protein hormone synthe-

transferase and alkaline phosphatase, plasma total sized and secreted from the anterior pituitary. 

proteins, albumin, urea, glucose, sodium, chlo- Somatotropin in cattle produced a decrease in 

95 



• 

feed intake (Wagner et al., 1988), an increase in 

average daily gain and improvement in feed effi

ciency (Dalke et al., 1992). Somatotropin treat

ment in lambs decreased the carcass weight due to 

a significant reduction in the weights of the major 

visceral fat depots (Johnsson et al., 1987), and re

duction in subcutaneous fat (Beermann et al., 

1990). Also, the external and visceral non-carcass 

organs were increased in somatotropin treated 

. lambs (Mclaughlin et al., 1993) and cattle (Early 

et al., 1990b). In addition, Somatotropin treatment 

increased muscle weights in virtually every site in 

the body in lambs (Mclaughlin et al., 1993), and 

vastus lateral is (Early ct ., 1990b ), and triceps bra

chii muscles in cattle (Eiasser et al., 1998). The 

lean tissue accretion of somatotropin were depen

dent on species (Etherton and Bauman, 1998), 

breed (Sinnett-Smith ct al., 1989), weight of ani

mals (Beermann, et al., 1990), stage of the physi

ological development (Bell et ~II., 1998), and close 
. . . . ~ 

(Dalke et al., 1992) and variant forms of somatot~ 

ropin (Mclaughlin et al., 1993). 

P-adrenergic agonists are organic molecules that 

bind to adrenergic receptors via coupling with G 

protein. P-clrencrgic agonists that increase protein 

accretion arc namely clenbuterol, cimaterol, iso

proternol, L-644,969, ractopamine and salbutamol 

(Reeds and Mcrsmann, 1991 ). P-adrencrgic ago

nists increased the weight gain, feed effidency, 

carcass weight, dressing. percentage in .lambs 

·(Pringle et al., 1993), cattle (Quirke et al., 1988), 

and rabbits (Pringle et al., 1994). In addition, B -
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adrenergic agonists increased protein and reduced 

fat content in lambs (Baker et al., 1984) and steers 

(Chikhou et al., 1993 b ).The response to the ana

bolic effects of P-adrenergic agonists varies with 

species (Mersmann, 1998), breed (Ejsen et al., 

1988), and age of the animals (O'conner et al., 

1991 ), and type (Dawson et al., 1991 ), dose 

(Sainz and Wolff, 1988) and duration of agonist 

supplementation (Moloney et al., 1990).The 

present study was conducted to investigate, in a 

comparative approach, the effects of growth pro

moters (bovine somatotropin and salbutamol) on 

production parameters, carcass traits and biosafe

ty-related metabolic . profile testing in male 

Newzeland rabbits. 

MATERIALS AND METHODS 

Experimental animal: 

This study was conducted on 24 male Newzeland 

rabbits weighing 1239 ± 39.3 grams at the begin

ning of the experiment. Rabbits were individually 

kept in metal batteries and fed commercial pelted 

balanced growing rabbit's ration (Etmida, Mit

ghamr). 

Rabbits were left one week for adaptation, then 

vaccinated with pastcurollosis vaccine (Veteri

nary Serum and V::ccine Research Institute, 

Egypt) and viral hemorrhagic disease vaccine 

(Rhone Mcricux, France). Furthermore, Monthly 

prophylactic dose of Baycox as anticocciclial drug 
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( lml/ 10 liters drinking water) and Ivomec (I ml 

of I 0% S.C., Merck Co., USA) was used. 

Experimental design: 

tercel and individual blood samples were collected 

on heparin as anticoagulant ( 12 iu/ rnl blood). 

Blood samples were centrifuged at 3000 rpm for 

15 minutes and ·plasma· was separated, divided 

into aliquots and kept in a deep freeze at -20 C 0 

Twenty-four male Newzeland rabbits were allo- until used. Representative sample from right Jon-

cated randomly into three groups of eight rabbits gissimus dorsi of each rabbit was obtained (-I 0 

each. First group was kept as control. Second grams) and kept in a deep freeze at -20C0 for esti-

group (Bovine somatotropin administered group; mation of longissimus muscle protein and total 

bST) : each rabbit in this group was injected S.C. lipid concentrations. 

day by clay with recombinant bovine somatotropin 

(rbST; Somatcch) (Monsanto company, Switzer- Data Collection techniques: 

land) in a dose of 0.3 mgl kg b.w. Somatotropin A- Growth performance: 

was diluted by using bicarbonate buffer (25 mM 

NaHC03, 0.154 M Nacl, .25 mM Na2C03) (Sii

lcnce and Etherton, 1991 ). Third group (Salbuta

mol supplemented group): each rabbit in this 

group was fed daily on a diet supplemented with 

salbutamol in a dose of 1.9 mg /kg b.w. (Miller et 

al .. ( 1988). The diets of these rabbits were pre

pared daily. Salbutamol (Salbovent) as sulfate is 

produced by Alexandria Pharmaceuticals Co., 

The initial body weight, weekly changes 111 live 

body weight and food consumption were recorded 

to each rabbit for calculation of the following: av

erage daily feed intake (g/day), average daily 

body gain (g/day), feed conversion ratio (average 

daily feed intake/ average daily body gain) and 

feed efficiency (average daily body gain I average 

daily feed intake). 

Egypt. The dose of bovine somatotropin and sal- B- Carcass traits and carcass related metabo-

butamol was adjusted according to the weekly lites: 

changes in body weights. The animals of each A day before rabbit slaughtering, the preslaughter 

group were treated by the previously mentioned weight of each rabbit was recorded. After slaugh-

regimes for 13 weeks. tering rabbits were dressed and hot carcass weight 

was recorded and dressing percentage for each 

Sampling: rabbit was calculated as follows: Dressing per

centage = dressing weight xI 00/prcslaughtcr 

At the end or the experiment, rabbits were slaugh- weight. Collective and individual weights of rna-
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jor non-carcass components (MNCC; head, fleece ca Applicada, Spain). Total calcium was deter-

plus feet and gastrointestinal tract) were recorded. mined (Ratliff and Hall, 1973) by kits (Bio-

Analytics, Palm City, USA) and free calcium con- . 

Longissimus muscle protein concentration was centration was calculated according to the follow-

determined (Lowry et al., 1951) and total lipids ing equation (Puerro and Alexandre, 1995): 

were extracted (Folch et al., 1957) and deter- Free calcium = Total culcium x 6 -Total prolcin/3 

mined (Frings and Dunn, 1970) by kits (Cal-Tech Total protein- 6 

Diagnositics, Inc. Chino, California, USA). Plas-

ma urea concentration was mea~ured (F~1wcett 

and Scott, 1960), using kits (Quimica Clinica Ap

plicada, Spain). Plasma creatinine determination 

was estimated (Houot, 1985) by using kits (bio

Mcricux laboratory reagent, France). 

C- Biosafety of the investigated promoters: 

The activities of alanine aminotransferase (ALT) 

and aspartate aminotransferase (AST) were meas

ured (Reitman and Frankie, 1957) using kits 

(Quimica Clinica Applicada, Spain). Alkaline 

phosphatase activity (ALP) was determined 

Plasma inorganic phosphorus concentration was 

estimated (Goodwin, 1970) by kit (Quimica Clini

. ca Applicacla, Spain). Plasma glucose concentra

.. tion (Hoffman, 1966) was determined by kits 

(Bio-Analytics, Palm City, USA). 

STATISTICAL ANALYSIS: 

All data were presented as mean ± SE and were 

subjected to analysis of variance (ANOY A) test 

(Snedecor and Cochran, 1980). Treatment means 

were compared by the least significant difference 

test (L.S.D) at 5% level of probability. 

(Tietz, 1970) using kit (Bio-Analytics, Palm City, RESULTS 

USA). Plasma total proteins (Henry, 1964) and al-

bumin (Drupt, 1974) concentrations were deter- A- Growth Performance: 

mined colorimetrically (bioMerieux Laboratory Data presented in table (I) showed that the overall 

reagent., France). mean of the average daily food intake was lower 

in the salbutamol supplemented group than those 

Determination of plasma sodium and potassium 

conccn trations was done using flamephotometer 

(Varcly. 1976). Plasma chloride concentration 

was determined spectrophotometrically (Skeggs 

and Hochslrasser, 1964) using kit (Quimica Clini-
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in the control and bovine somatotropin treated 

groups, however, bovine somatotropin adminis

tration increased the ·~verage daily food intake 

than that of the control. Although the treatments 
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l effect were time independent, there were numeri

cal reductions in feed intake due to salbutamol 

supplementation, this reducing effect was appar

ent from the first week of the experimental.period 

till the last week. Bovine somatotropin caused nu

merical increase in feed intake throughout the ex

perimental period except the first week. 

The overall mean of the average daily live body 

gain was higher in bovine somatotropin treated 

group than those of the control and salbutamol 

groups (Table I). However, there was no signifi

cant difference between the control and salbuta

mol groups. In addition, the average daily gain 

was time dependent. Boviiie somatotropin in~ 

· creased the average daily gain during the 3rd, 4th, 

I Oth, and 12th weeks only than in control group. 

Salbutamol decreased the average daily gain dur

ing the I st and 6th weeks only than in control 

group. The difference between bovine som~totro

pin and salbutamol groups was statistically signif

icant during I st, 3rd, I Oth and 12th weeks 

Feed conversion of bovine somatotropin adminis

tered· and salbutamol-supplemented groups were 

lower than that of the cont"rol group and there was 

no significant difference between the first two 

groups (Table 2). Additionally, the effects of the 

treatments on feed conversion ratio were time de

pendent. Bovine somatotropin increased the feed 

conversion during the 6th, 9th, and II th .weeks 

Vct.Mcd.J .. Giza.Vol.49.No.l(200 l) 

and decreased it during 4th, I Oth, and 12th weeks 

than in control group. Salbutamol decreased the 

feed conversion during the 4th week and Ill

creased it during 6th week than in the control. 

Feed conversion ratio was higher during 4th and 

9th weeks and lower during I Oth and 12th weeks 

in bovine somatotropin injected group than salbu

tamol supplied group. 

Bovine somatotropin administration and salbuta

mol supplementation increased the overall means 

of the feed efficiency and there was no difference 

between them (Table 2). The changes in the feed 

efficiency were time dependent. Regarding the ef

fect of bovine somatotropin, the feed efficiency 

was higher than those of the control during the 

I st, 3rd, and 4th weeks, decreased during 6th 

week and then increased during I Oth and 12th 

weeks. Salbutamol increased the feed efficiency 

during the 2nd, 3rd, and 4th weeks and decreased 

it during the 6th week than in control group. The 

difference between bovine somatotropin and sal

butamol groups was statistically significant dur

ing I st, 4th, 6th and 12th weeks 

B- Carcass traits and carcass-related plasmcl 

metabolites: 

Carcass traits and carcass-related plasma metabo

lites were presented in table (3). Preslaughter and 

carcass weights exhibited no statistical significant 
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eli rrcrcncc among the control and the treated 

groups. Dressing percentage in salbutamol sup-

plemented group was higher than those or control 

and bovine somatotropin injected groups and the 

difference between the last-two groups was insig-
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Table (I): Effect of recombinant bovine growth hormone administration and salbutamol sup
plementation on average daily feed intake and average daily live body gain of male 
Newzeland rabbits. (n=8). 

Weeks 
Average daily feed intake (g/~ay) Average dailylive body gain (g/day) 

Control bST Salbutamol Control bST Salbutamol 

I 103.02 98.94 91.34 50.34 53.09 45.50 
±2.4 ±2.8 ±4.1 ±2.5 ±4.3 ±1.5 

2 109.54 110.49 97.10 29.02 31.91 28.79 
±1.7 ±1.7 ±3.9 ±2.1 ±1.2 ±1.6 

3 116.50 115.82 101.89 24.52 30.60 24.91 
±3.7 ±4.1 ±4.5 ±0.9 ±2.4 ±1.4 

4 117.54 120.30 105.97 12.84 20.41 22.40 
±6.4 ±6.7 ±1.7 ±1.3 ±1.9 +0.6 

5 107.27 112.17 102.44 24.22 24.87 25.94 
±3.3 ±4.4 ±4.8 ±1.3 ±2.2 ±2.4 

6 106.52 121.96 103.00 22.17 20.72 13.91 
±2.9 ±5.0 ±2.9 ±0.8 ±1.5 ±0.5 

7 112.14 116.80 88.54 15.55 16.32 14.52 
±2.1 ±5.6 ±6.5 ±0.9 ±0.9 ±I. I 

8 122.29 134.14 106.90 15.94 17.44 16.30 
±2.6 ±3.6 ±3.8 ±0.8 ±0.7 ±0.9 

9 128.67 f48.04 100.10 15.31 13.94 12.14 
±3.2 ±2.5 ±2.7 ±0.6 ±1.3 ±1.0 

10 138.00 142.49 117.14 13.20 22.61 14.51 
±5.6 ±3.1 ±4.0 ±0.9 ±1.4 ±I. I 

II 129.69 138.81 114.64 15.00 13.44 12.46 
±7.1 ±3.8 ±4.5 ±1.0 ±0.8 ±0.7 

12 133.87 136.50 116.71 11.44 18.09 10.37 
±6.7 ±2.1 ±3.6 ±0.7 ±0.6 ±0.7 

13 134.82 144.69 120.41 11.14 11.42 9.56 
±5.2 ±4.7 ±4.6 ±0.7 ±0.8 ±0.4 

Overall· I 1"9.99"·b 126.24"·"· I 03.09b.o 20.05" 22.68"·11 19.33h 
mean ±1.6 ±1.8 ±1.4 ±I. I ±1.1 ±1.0 

LSD 3.37 1.11 

*There was no signilicant treatment x time interaction of average daily Iced intake. 
* LSD of trcatcmcnt x time interaction of average daily live body gain=3.99. 
*Values having the same letter in the row arc significantly different <tl P<0.05, 

Vet. Med.J. ,Giza.Vo1.49,No.l (200 1) 
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Table (2): Effect of recombinant bovine growth hormone administration alu.l salbutamol sup
plementation on feed conversion ratio and feed cfticicncy of male Newzeland rabbits. 
(n=8). · 

Weeks 
Feed Conversion Ratio Feed Efficiency 

Control bST Salbutamol Control 

I 2.07 1.94 2.01 0.488 
±0.09 ±0.20 ±0.05 ±0.021 

2 3.91 3.49 3.45 0.263 
±0.30 ±0.10 ±0.20 ±0.020 

3 4.77 3.88 4.14 0.21 I 
±0.1 0 ±0.20 ±0.20 ±0.007 

4 9.55 6.23 4.74 0.109 
+0.80 ±0.60 +0.10 +0.008 

5 4.47 4.68 4.09 0.225 
±0.10 ±0.30 ±0.30 ±0.006 

(J 4.87 6.09 7.43 0.209 
±0.20 ±0.50 ±0.10 ±0.011 

7 7.39 7.20 6.27 0.139 
±0.50 ±0.10 ±0.60 ±0.008 

X 7.82 7.80 6.68 0.131 
±0.40 ±0.50 ±0.40 ±0.007 

l) 8.52 11.12 8.21 0.120 
±Q.40 ±0.90 ±Q.80 ±0.007 

10 9.61 6.43 8.48 0.096 
±0.60 ±0.30 ±0.80 ±0.007 

I I 8.78 10.72 9.37 0.116 
±0.50 ±0.9 ±0.50 ±0.006 

12 11.99 7.60 I 1.62 0.086 
±0.80 ±0.20 ±0.80 ±0.007 

IJ 12.63 12.90 12.63 0.084 
±1.20 ±0.60 ±0.20 ±0.008 

Overall 7.51"·" 6.93a 6.89b 0.175"-b 
mean ±0.35 ±0.33 .±0.33 ±0.010 

LSD 0.4 

* LSD treatments x time itncraclion offccd conversion ratio= 1.44. 
* LSD treatments x time interaction of feed efficiency = 0.032. 

hST 

0.53X 
±0.039 

0.289 
±0:009 

0.261 
±0.010 

0.171 
+0.015 

0.220 
±0.013 

0.170 
±O.C>IO 

0.139 
±0.002 

0.1331 
±0.007 

1>.094 
±0,007 

0.159 
±0.008 

0.097 
±0.007 

0.132 
±0.004 

0.079 
±0.004 

0.191"· 
±0.012 

0.009 

-*Values having the same leuer in the row arc significantly different at P 0.05 . 

Vct.Med.J .. Giza.Voi.49.No.l (200 1) 

Saibutamol 

0.500 
±0.012 

0.300 
· ±0.02 I 

0.245 
±O.C> I I 

0.21 I 
±0.004 

0.251 
±0.015 

0.135 
±0.()03 

0.169 
±0.()15 

0.153 
±0.009 

0.121 
±().009 

0.125 
±0.011 

0.108 
±0.005 

0.089 
±0.006 

0.079 
±0.001 

0.1 'J 11' 
±0.<>1 I 
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Table (3): Effect of recombinant bovine growth hormone administration and salbulamol supplementa
tion on carcass trails and carcass-related plasma male Newzeland rabbits. (n=8). 

Observation Control bST Salbutamol 
LSD 

(P<0.05) 

Preslaughler weight (g) 2977±67.3 3165±126.4 2914±116.7 --

Carcass weight (g) 1630±44.6 1715±80.8 1659±70.9 --
Dressing% 54.713±0.51 54.07b±0.85 56.87a,b±0.42 1.82 

Collective weight of MNCC I 008.373±23.2 1103.75a,b±25.5 974.oob±33.3 81.03 

Head weight (g) 238.25±9.5 260.00±8.4 246.00±8.8 --
Fleece & feel weight (g) 431±15.4 4633±10.9 4003±13.2 38.92 

GIT weights (g) 333.03±5.6 392.oa,b± 10.9 313.9b±l3.9 31.4 

Muscle Protein (mg/g) 398.803±5.40 388.19b±8.20 425.92a,b±JI.85 25.99 

Muscle lipid (mg/g) 35.30a,b± 1.96 24. na,c± 1.90 13.31 b,c±o.5o 4.72 

Muscle protein/fat ratio 11.61 a,b±0.5 18.4oa.c± I .8 27 .3ob.c± 1.3 3.5 

Plasma urea {mg/dl) 47.Ja.b±2.2 · 25.5a,c± 1.6 11.8b,c±o.7 · 4.8 

Palsma creatinine (mgdl) 1.023±0.03 0.94b±0.07 1.48a•b±O.I2 0.23 

*Values having the same letter in the row are significantly different at P<0.05. 
* MNCC = major non-carcas components. 
* GIT = gastrointestinal tract 

nificant. bovine somatotropin injected group were high 

Collective weights of major non-carcass compo- than those of control and salbutamol-fed groups, 

nents (MNCCs) in salbutamol-fed group were however, the difference between the last two 

significantly lower than those of bovine somatot- groups was insignificant. 

ropin· and control groups and were higher in bo-

vine somatotropin group· than those of control,. Longissimus muscle protein concentration in sal-

Results showed that there were no differences butamol-fed group was higher than that of bovine 

among the three groups in the head weight. The somatotropin and control groups and there was no 

fleece and feet weights of bovine somatotropin difference between the last two groups. Total lipid 

treated group were high than those of salbutamol- concentrations of longissimus muscle of bovine 

fed group. Gastrointestinal tract weights .of the somatotropin injected and salbutamol-fed groups 
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Table (4): ~ffect of recombinant bovine growth hormone administration and salbutamol supplementation 
on b10safcty-rclated parameters in male Ncwzcland rabbits. (n=8). 

Parameter Control bST Salbutamol 
LSD 

_ (P<0.05) 

ALT (U/L) 98.9±6.0 99.2±7.4 111.1±9.2 --

AST (U/L) 115.5±1.4 105.6±6.2 106.0±3.9 --

ALP (U/L) 62.0±2.1 58.5±4.5 56.4±5.1 --

Plasma total proteins (g/dl) 7.0±0.21 7.1±0.33 7.3±0.27 --

Plasma albumin (g/dl) 3.7±0.23· 4.2±0.12 4.1±0.1X --

Sodium (meq/1) 164.00±4.7 169.29±2.6 158.20±4.1 --

Potassium (mcq/1) 6.3<1±0.44 7.8a,b±0.16 6.3b±0.08 0.6 

Chloride (mcq/1) 102.6±3.5 111.7±3.8 I 06.2±2.4 --

Total calcium (mg/dl) 14.0±0.64 12.6±0.86 12.3±0.73 --

Free calcium (mg/dl) 6.3±0.3 5.5±0.4 5.4±0.3 --

Inorganic phosphorus (mg/dl) 4.2±0.3 4.2±0.09 4.9±0.19 --

Glucose (mg/dl) 136.0±8.6 126.0±6.1 124.6±1.8 --

. . . .. * Values havmg the same letter 111 the row arc s1gn1f1cantly different at P<0.05 . 

were lower than that of control group. Moreover, than that of control and bovine somatotropin 

the reducing effect of salbutamol was stronger groups. However, bovine somatotropin didn't alter 

than that of bovine somatotropin. significantly creatinine concentration. 

Both treatments increased longissimus muscle C-Biosafety-related plasma metabolites: 

protein/fat ratio when compared with control and 

the increment effect of salbutamol was higher Data of biosafety-related plasma metabolites were 

than that of bovine somatotropin. recorded in table (4). There were no significant 

changes 111 alanine aminotransferase, plasma 

Bovine somatotropin and salbutamol treatments aspartate aminotransferase and plasma alkaline 

decreased plasma urea concentration and the re- phosphatase activities among control and the treat-

clueing effect or salbutamol was higher than tha~ ed groups. Plasma total proteins and plasma albu-

of bovine soma:otropin. Plasma creatinine con- min' concentration did not change among the three 

ccntration of salbutamol-fcd group was higher groups. there were no significant differences 
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among the three groups in their plasma sodium, al., 1989). The reduced feed intake by ~-

chloride, total and ionized calcium and plasma in

organic phosphorus concentrations. The plasma 

potassium concentration in bovine somatotropin 

treated group was high than those of control and 

salbutamol-fed groups and there was no differ

ence between the last two groups. Plasma glucose 

concentration didn't differ significantly among 

adrenergic agonists may be explained on the basis 

that the nervous control of -food intake is adrener

gically coded (Ordway et al., 1987). 

In the current study, bovine somatotropin and sal

butamol caused an overall improvement in the 

feed efficiency (9.1% for each). These findings 

contn;.>l, bovine somatotropin-injected and salbuta- are consistent with that for growth hormone i 

mol-fed groups. . . (Dalke et al., 1992) . and ~-adrenergic agonists 

DISCUSSION 

The future of the animal production industry de

pends on the efficient production of wholesome, 

palatable, nutritious meat that is free of excess fat. 
~ 

Therefore, increased profits from livestock pro-

duction may be realized by increasing daily live 

weight gain and/ or feed efficiency. 

Bovine somatotropin increased feed intake· in the 

present study. The influence of bovine somatotro

pin on feed intake in animals varies, fluctuating 

from an increase (Sandles and Peel, 1987), only 

marginal increase (Johnsson et al., 1985) to a de

crease (Dalke et al., 1992). On the other si9e, the 

reduction in feed intake recorded in the present 

(Pringle et al., 1994 ). It is apparent that each one .-;: 

exerted its effect in a completely different way: 

while bovine somatotropin increased feed effi

ciency might be via increasing body gain, salbuta

mol exerted its effect via repartioning effect 

(Reeds and Mersmann, 1991 ), since salbutamol 

decreased feed intake while body gain was similar 

to that of control. 

The improvement effect of the investigated pro

moters on feed efficiency was early for salbuta

mol, being so pronounced in 4th week, converse

ly, the improving impact of bovine somatotropin 

extended for longer duration. This transitory na

ture of the anabolic response of ~-adrenergic ago

nist was also reported in cimaterol fed steers 

(Chikhou et al., 1993a). This transitory nature of 

investigation due to salbutamol supplementation chronic ~-adrenergic agonist on feed efficiency _. 

is in accordance with the influence of clenbuterol may be due to a decrease in cell responsiveness 

in steers (Ricks et al., 1984 ). Conversely, cimate- with either receptor phosphorylation (Mersmann, 

rol i1i rabbits increased food intake (Forsberg et 1998), or removal of ~ -adrenergic receptor from 
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plasma membrane ( Kobi lka and Hoffman, 1995). 

The current study demonstrated that both bovine 

somatotropin and salbutamol, have anabolic activ

ities as exhibited by reduced plasma urea levels·, 

because plasma urea level indirectly measures the 

extent to which amino acids are oxidized as op

posed to those deposited in body protein (Krick et 

al., 992). The reducing effect of bovine somatot

ropin on plasma urea level in the current study is 

in agreement with the effect of somatotropin in 

steers (Preston et al., 1995), lambs (Mclaughlin et 

al., 1993). The reducing effect of somatotropin on 

plasma urea level may be due to increased tissue 

uptake, decreased rates of mobilization aiJd I qr 

· decreased hepatic catabolism of amino acids. Re~ 

garding salbutamol decrement effect on plasma 

urea level, its effect agrees with that of clenbute

rol in cattle (Sillence et al., 1993), and cimaterol

supplemented steers (Quirke et al., 1988). Con

versely, cimaterol in steers (Chikhou et al., 

1993a) and L- 644,969 in rabbits (Pringle et al., 

1994) didn't change plasma urea levels. 

The r.eported visceral effect of somatotropin is in 

agreement with the. observations found in. soma

totropin treated lambs (Johnsson et al., 1985; 

Johnsson et al., 1987). It is noteworthy that bo

vine somatotropin failed to exert any effect on the 

muscle size and composition. This failure at the 

biochemical level is reflected at gross level by no 

change in the dressing percentage of somatotro-

Vet.Mcd.J.,Giza.Voi.49,No.l (2001) 

pin-treated group. the lack of the effect of soma

totropin in the current study on longissimus mus

cle protein concentration is .in agreement with that 

of bST-administered steers (Eisemann et al., 

I 989). The absence of change in plasma creati

nine concentration in the present investigation 

seems to be in accordance with that in rbST

treated steers (Enright et al., I 990). On the con

trary, Early et al. ( 199Qa) reported a reduction in 

blood creatinine in rbST-treated steers. 

Salbutamol's anabolic activity is restricted to skel

etal muscle. This is emphasized by the findings of 

increased dressing percentage, increased longissi

mus muscle prot.cin ~;;oncentration and increased 

plasma creatinine concentration, in addition to the 

reduction in non-carcass component especially 

gastrointestinal tract. The observed increase in 

longissimus muscle protein concentration due to 

salbutamol in this study agree with the findings of 

L-644,969-fed wether Jambs (Pringle et al., 1993) 

and cimaterol-supplemented steers (Chikhou el 

al., 1993b). Moreover, the increase in creatinine 

concentration in the current study is consistent 

with the finding of Quirke et al. ( 1988) and Chik

hou et al. ( 1993a) in cimaterol-fed steers. The 

myotropic effect of salbutamol might be achieved 

via increase in protein biosynthesis as indicated 

by a decrease in plasma urea concentration in the 

current study and I or decrease in protein degrada

tion as recorded by inhibition of muscle protcoly-
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sis in lamb (del 13arrio el al., 1995). 

Salbutamol feeding reduced non-carcass mass in 

this study. Generally, the weight gain of the liver, 

kidney, intestinal 'tract, arid skin :;;c.;:;,;];, to. be re~ 

ducecl by !\ .. adrenergic agonist treatment (Reeds 

and Mersmann, 1991 ). 

Dios~d·cty of tiw investigated promoters was car-

ca01l ci'l'ect:; ')II liver cnzytt1CS (ALT, AST and 

ALP), pi<::;ma c!::ctro!y1es (sodium and chloride) 

and minerals (piasma total and free calcium and 

inorganic phosphorus). The recorded increase in 
. . . 

plasma potassium concentration in bovine soma~ 

totropin treated rabbits in ~he .:urrcnt study may 

be due IG the increase in food intake tMe:yC'r .:: aL 

i992). 

Rc.saroing the liver, the biochemical findings spe

cially the absence of any change in 1.hc enzymatic 

activities measured indicate the absence of hepat

ocellular effect of the administered promoters. 

Blood glucm:e Jevcldidn'tchangc in both promo~

crs. Tht: effect of bovine somatotropm on blood 

glucose in the cuncnl i'::tding is in agreement with 

those in cattle (Enrighl ct al., ! 990) However, 

other studies rcpcnecl an increase in blood glu

cose level due to administration of bST in cattle 

( \Vagncr ct al.. 1988), lambs ( Mclaugh 1 in et al., 

lOG 

1993). On the other side, the lack of salbut~m1ql', 

effect on blood glucose in the current study is in 

accordance with the findings of cimaterol-fcd 

wt·thcJ iambs (Beermann et al., 1987), and clen

butcrol supplcmentcct' steers (Ricksct al., 1984 ). 

Indeed, 13-agonists treatments for long period arc 

extremely potent anti-hyperglycemic agents. The 

antihyperglycemic response was explained in part 

by increase in insulin secretion (Yang and McElli

gott, 1989). 

ln conclusion, Growth promoters; bovine soma

totropin or salbutamol are economic, profitable 

and safe for ammals and could be used for in

creasing feed efficiency and protein accretion and 

decre:l:;ing fat deposition. 
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