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SUMMARY

The present study was conducted on male Newze-
land rabbits to investigate the effects of bovine
somatotropin and salbutamol on fat deposition.
The recorded findings revealed that both promo-
tors decreased longissimus muscle fat concentra-
tion and increased protein: fat ratio and the effects
of salbutamol are more pronounced. Growth pro-
Motors decreased fat deposition at multiple levels,
4 gross leve] by decreasing the weight of selected
fat depots ang salbutamol is more effective than

OMatotropip, Growth promotors increased plas-
Ma totg] lipids, triac
high
dens

ylglycerols, total cholesterol,
?density lipoproteins (HDL) and very low-
cnsil: ]l_lpopmteins (VLDL) and reduced low-

'Poproteins (LDL) and salbutamol was

'€ pote
a Nt than Somatotropin. Plasma leptin, as
'ndex f,

in %
b

* Whole body fat mass, was decreased
tropin ini
OPIn injected and salbutamol-fed rab-

reove ;
T, bovine Somatotropin and salbuta-

Mato,
ng MO

o
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mol increased plasma Apo-1/Fas concentration, as
an index for programmed cell death or apoptosis.
In conclusion, the investigated promotors reduced
the fat deposition at multiple levels; gross, bio-
chemical and hormonal levels and these effects
were not only confined to internal fat depots but

also extended to intramuscular fat.

INTRODUCTION

Increase in live weight is accompanied with an in-
crease in fat deposition that leads to a decline in
the rate and efficiency of the growth in virtually
all farm animals (Yen et al., 1986). Increased fat
deposition inversely affects the feed efficiency
because the deposition of one kilogram of triacyl-
glycerol requires three kilogram of food intake
above maintenance requirements per kilogram of
fat (Clarke, 1993). So, lean tissue gain is four

times as efficient as deposition of fat (Owens et
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al., 1995).

Somatotropin has been shown to have impressive
effect on nutrient partioning between muscles and
adipose tissue that leads to a dramatic alteration in
the growth of those tissues. Somatotropin treat-
ment increased protein and decreased fat accre-
tion in lambs (Mclaughlin et al., 1993) and cattle
(Wagner et al., 1988). Somatotropin treatment in
lambs caused a reduction in the major visceral fat
depots of the body (Johnsson et al., 1987), subcu-
taneous fat thickness (Beermann et al., 1990), kid-
ney and pelvic fat and 12th rib fat thickness
(Mclaughlin et al., 1993). Moreover, somatotro-
pin decreased back fat depth in cattle (Dalke et
al,, 1992).

B-adrenergic agonists increased muscle mass and
decreased fat mass in lambs (Ricks et al., 1984).
B-adrenergic agonists increased protein content
and reduced fat content of hind quarter (Baker et
al., 1984), longissimus muscle of lambs (del Bar-
rio et al., 1995), and steers (Chikhou et al., 1993
b). The reduction in fat content in beta-adrenergic
agonists occurred not only in subcutaneous adi-

pose depot, but also in internal depots (Chikhou et
al,, 1993a),

The present study was conducted to investigate, in
3 Comparative approach, the effects of bovine
Somatotropin and salbutamo] as a growth promo-
tors on fat deposition at gross, biochemical and

ho
monal levels (plasma leptin) in male Newze-
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land rabbits. Furthermore
’ plasma APQ
-I/F&s ley

el was estimated as an ind
ex for pro
grammeg
Cel|

death (apoptosis).

MATERIALS AND METHODS

Experimental animals:

This study was conducted on 24 male Newzelang
rabbits weighing 1239 + 39.3 grams at the begis-
ning of the experiment. Rabbits were individually
kept in metal batteries and fed commercial pelted
balanced growing rabbit's ration (Etmida, Mi-
ghamr).

Rabbits were left one week for adaptation, fher

vaccinated with pasteurollosis vaccine (Veterr

nary Serum and Vaccine Research [nstitue:
Egypt) and viral hemorrhagic diarthea vaccine
(Rhone Merieux, France). Furthermore, Monthly
prophylactic dose of Baycox a anticoccidial V8
(1mV/ 10 liters drinking wa

of 10% S.C.: Merck Co.; USA) WS used-

ter) and [vomee (im

03 L .
Experimental design: were 9

Twenty-four male Newzeland rabbits

cated randomly into three
kept contr?

groups of ¢i8

each. First group was
group (Bovine somatotro
GH): each rabbit in this group “fas )
day by day with recombinant bovmeasn)" .
(rbST; Somatech) (Monsanto ComPSOmawncfﬁ‘
land) in a dose of 0.3 mg/ kg OV

000)
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 giuied by using bicarbonate buffer (25 mM
" o, 0154 M Nicl, 25 mM Na2CO3) (Si-
e and Eerton, 1991 Third group (Salbuta-
«l ,upplcmenlcd group): each rabbit in this
roup Was fed daily on a diet supplemented with
butamol in a dose of 1.9 mg /kg b.w. (Miller et
;Jﬂ 1988). The diets of these rabbits were pre-
pured daily. Salbutamol (Salbovent) as sulfate is
poduced by Alexandria Pharmaceuticals Co.;
Egypt. The dose of bovine somatotropin and sal-
botamol was adjusted according to the weekly
changes in body weights. The animals of each
goup were treated by the previously mentioned

regimes for 13 weeks.

Atthe end of the experiment, rabbits were slaugh-
“td and individual blood samples were collected
:;P;n; las anticoagulant (12 iw/ ml blood).
; ml.nulcsp €5 were centrifuged at 3000 rpm for

and plasma was separated, divided

g a“qllol_s :
Ml and kept in a deep freeze at -20°C

“Mesenty;

i, iofca‘:h"e Sample from right longissimus
inad rabbit was obtained (~10 grams) and

b P freeze at
Slmm;

G Muscle protein and lipid concentra-

"
'%d‘,‘ "

V
01.48.N°_4(2000)

-20°C for estimation of .

a llection techniques:

- issimus muscle:
Longissimus muscle protein concentration was
determined (Lowry et al., 1951) and lipids were
extracted (Folch et al.,, 1957) and determined
(Frings and Dunn, 1970) by kits (Cal-Tech Diag-
nositics, Inc. Chino, California, USA). The pro-

tein fat ratio was calculated.

B- Fat deposition:

Gross measurements were undertaken by weigh-
ing selected fat depots including perirenal as the

major depot in rabbit and omental fat.

Plasma total lipids concentrations were deter-
mined (Frings and Dunn, 1970) by using kit (Cal-
Tech Diagnostics, Inc.; Chino, California, USA).
Plasma triacylglycerols concentrations (Wahle-
feld, 1974) and, plasma total cholesterol estima-
tion (Richmond, 1973) were determined by kit
(Stanbio Laboratory Inc.; San Aantonio, Texas,
USA). Lipoproteins electrophoresis (Henry, 1984)
were done in four pooled plasma samples from
each group (each is the pooled of two individual

samples) by kits (Helena Laboratories, Beaumont,

Texas, USA).

Leptin determination was performed in plasma
(Ma et al., 1996) by liquid phase radioimmunoas-
say using a kit purchased from Linco Research,

Inc.; St. Louis, USA. The intra- and inter-assay

517


https://v3.camscanner.com/user/download

coefficients of variations were 6% and 4.6%, re-

spectively.

95):

Apo-1/Fas measurement was carried out in plas-

- Determinati -1/ka

ma according to the method applied by Nagata
and Goldstein (1995) by solid phase sandwich En-
zyme Linked Immuno-Sorbent Assay (ELISA),
using kits purchased from Biosource Internation-
al, Camarillo, California, USA. The determined

intra-assay coefficient of variation was 4.2%.

Statistical analysis:

All data were presented as mean + SE and were
subjected to analysis of variance (ANOVA) test
according to Snedecor and Cochran (1980). Treat-
ment means were compared by the least signifi-
cant difference test (L.S.D) at 5% level of prob-

ability. The percentage of lipoproteins was treated

|

according to Bliss' tap]
€ of conyers;
ISlon of

age. Petcep,

RESULTS

Longissimus muscle protein concentration iy g
butamol-fed group was greater than thay of Bovine
somatotropin and control groups. There wy p,
significant difference between the last two groups
(Table 1). Total lipid concentrations of longis
mus muscle of bovine somatotropin injected and
salbutamol-fed groups were lower than that of
control one. Moreover, the reducing effect of sa-
butamol was better than that of bovine somatotro
pin. Both treatments increased longissimus mus:
cle protein/fat ratio when compared with control
and the increment effect of salbutamol was highe"

than that of bovine somatotropin.

[ -
Table (1): Effect of recombinant bovine somatotropin administration and salbutamol supplement?
tion on composition of longissmus muscle in Newzeland rabbits. (n=8).

e |
Muscle . . LSD
Sempodition Contol Bovine somatotropin | Salbutamol (P<0.05)
/
Z 380 : 25.99
ein (mg/g) 398.802 388.19b 425.92
+5.40 +8.20 +11.85
- ] ; 472
Lipid (mg/g) 353020 24.722¢ 13.31b¢
*1.96 +1.90 +0.50 ”
3.
: . 27.30¢€
Protein/fat ratio | 1 gjan 18.40%¢ +13
io_s il.g /

* v .
alues having the same letter in the same row are significantly different at p<0.05.
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: Effect of recombinant bovine somatotropin administration and |
Table (gzjon on fat deposition and Apo-1/Fas in male Newzeland rabbits, (Sr:izt;;)l,mrnOI supplemen-

r’ipm Bovine LS
Deposition Contol somatotropin Salbutamol (P<‘0..(I))5)
A- Gross level:- 104.412b 84.42a¢ 49.89b< 16.66
$8.0 +4.5 +3.6
Perirenal fat (g)
Omental fat (g) 22.842b 19.712¢ 11.04b< 3.10
£192 £1.1 0.8
B-Plasma level:-
ar 231.32b 391.7 374.9 48.87
Total lipids (mg/dl) $5.2 259 8.5
Triacylglycerols (mg/dl) 79.1ab 120.52 133.7b 19.56
+5.] +7.9 +6.8
Total cholesterol (mg/dl) 79.62b 173,42 156.2b< 16.43
+3.4 5.7 +7.1
HDL (1585%) | (24.45%) (42.65%) 3.98
. 23.46%b 29.512¢ 40.77b<
+0.07 +1.93 +0.48
VLDL 213%) | (31.8%) (36.65% e
31.514¢ 34.33¢f 37.24¢f
+0.20 +0.21 +0.91
LDL 3.11
(56.85%) (43.75%) (20.7%)
49.1101 41.40M0 27.054
— 10.05 *1.50 +0.49
C-Hormona] Jeve]-
Lent 0.41
€PUn (ng/ml) 3.42b 1.72¢ 0.8b<
ST $0.20 $0.12 40.07
Ap0-U/Fas (ng/my) 5.82b 7.4%b 9.7be 1.21
+0.42 +0.54 $0.21
\

*
Values having the same letter in the same row are significantly different at P<0.05.

c0nct .

o m

iy ep “Hifhe effect of growth promotors  groups were significantly lower than those of con-
s 0Siti ‘

i of ‘Ton A€ presented in table (2). The trol one. Moreover, the lowering effect of salbuta-

%vlng penl’e"al d

a omental fat depots in the ~mol was more obvious than that of bovine soma-
‘Otropin inj

ected and salbutamol-fed  totropin.
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Administration of bovine somatotropin and salbu-
tamol increased plasma total lipids, triacylglyce-
rols and total cholesterol concentrations when
compared with those of control. While the differ-
ences between the effects of somatotropin and sal-
butamol on total lipids and triacylglycerols are
nonsignificant, the elevating effect of somatotro-
pin on plasma total cholesterol concentration is

greater than that of salbutamol.

HDL and VLDL were higher in the treated groups
than in control. Moreover, the elevating effects of
salbutamol were higher than that of bovine soma-
totropin. Regarding LDL, it was lower in the
treated groups than in control and salbutamol's

lowering effect was stronger than that of bovine
somatotropin.

Bovine somatotropin administration and salbuta-
mol feeding decreased plasma leptin concentra-
tion when compared with control. The lowering

effect of salbutamol was more prominent than
that of bovine somatotropin.

Plasma Apo-1/Fas (CD95) concentrations in bo-

vine i .
SOmatotropin and salbutamo] groups were

higher than that of control group. In addition, that

of
' salbutamo] EToup was higher than that of bo-
vine Somatotropin group (Table, 2).
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DISCUSSION

Combating of fat deposition is an

Mperative ,, |
mal Pl'OduQr,’ ‘

i ) nd Proteip With.
out retaining tissue fluid. Op Wet tissue by;
1S, cal.

get for both consumers ang ani

Growing animals don't store fat a

ories required for unite of protein is less thyy one
fourth of that needed for fat deposition, This |
means that fat deposition is much less economic
(Owens et al., 1995).

In the present study, it was found that the invesi- |
gated promotors reduced the fat deposition. the
decrement effect was examined at multiple levels:
gross, biochemical and hormonal levels. At gross |
level, both promotors decreased the weightsof % |
selected fat depots (perirenal and omental fat & |
pots). The biochemical level is investigated 2
plasma level (plasma lipid profile) and at comp
sitional level of longissimus muscle (intramyse™
lar lipid concentration).

ghl [egul(
s ]gl}"

pose tissue mass i
d deposition o 7|

A decrease in adi

from either an inhibite

cerols into adipoeytes (li ke
sis in 2diP

creased in the rate of 1ipoly | decre®
albuta™® ™ &

ipolySiS an mcﬁyf
is0l sis: of
llpo 4 ¢ nOlion

bovine somatotropin and s

i 1
deposition by increased i
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two proofs in this S
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of salbutam°| and bovine soma-

: en[iﬂl
jpolyic pot
.. The ﬁfs

¢ is the higher very low-density

tropi™-

i Popro[cins (
jpsma  Iept
yLDL reflects lipo
ponestrified fatty acids, a pro
adipose tissues are used by the liver for biosynthe-

o [riacy]glycerols fraction of VLDL (Herdt,

vLDL), the second is the reduced

n concentrations. The increased

lysis of adipose tissue because

duct of lipolysis of

sis
1992). The reduced plasma leptin indicates a de-

pletion of triacylglycerols stores in adipose tissue,
because leptin is secreted by adipocytes in propor-

tion to their triacylglycerols stores (Jequier and

Tappy, 1999).

Salbutamol may induce lipolysis via an increase
n the activity of hormone sensitive lipase (HSL),
the rate limiting enzyme for adipocyte triacylgly-
%rols degradation, because it was found that HSL
wlvity was increased when phosphorylated by
;t:jg“jel:;l;iem protein kinase (Fredrikson and
mse-ind;(xd )h The cAMP-dependent protein ki-
POSmxep[or :, osphorylation is the characteristic
ent for beta-adrenergic agonists.

dlolrop;
in A
PIn has dramatic effects on adipose tis-

anq | id .
Pid metabolism, Its effect on:lipolysis

Minateg w
0
Cergy b,
alance
Ly, -Moreover, the effects of som-

In on |in; ath
. » pid Mmetabolism are chronic rather
; ¢ Ethe 99 po
: rton and Bauman, 1998). lipolysis

Ouse i :
adipose lissue was stimulated by

Sug

he i
0 animals are at zero or nega-.

growth hormone (Fain and Bahouth, 2000). The
somatotropins lipolytic effect may be mediated
via an increase in lipolytic response to endoge-
nous catecholamines like that observed in grow-
ing cattle (Boisclair et al., 1997) and sheep (Doris
et al., 1996). Additionally, somatotropin may re-
duce the activities of antilipolytic systems of adip-
ocyte, such as adenosine (Lanna and Bauman,
1999) and prostaglandins of E series and also de-

creased its production (Doris et al., 1996).

The possibility of the existing inhibitory effects of
both bovine somatotropin and salbutamol on adi-
pose tissue lipogenesis can't be ignored. These in-
hibitory influences may be produced via inhibi-
tion of lipoprotein lipase activity. Lipoprotein
lipase is the enzyme responsible for hydrolysis of
chylomicron, triacylglycerols and very low-
density lipoprotein (Oscarsson et al., 1999). There
are three findings in this study that support the
probable inhibition of lipoprotein lipase activity
by both bovine somatotropin and salbutamol.
Firstly, the observed high VLDL and low LDL.
The lowering of LDL fraction may be due to the
inhibition of lipoprotein lipase activity; because
this enzyme is involved in the conversion of
VLDL to LDL (Stein, 1987). Secondly, the in-
creased plasma triacylglycerols concentrations,
because this enzyme is responsible for triacylgly-
cerols hydrolysis to provide free fatty acids for
adipose tissue utilization or storage (Wang et al,,
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1999). Thirdly, the reduced enzyme activity due
to decreased adipose tissue mass and / or adipo-
cyte size because lipoprotein lipase activity paral-
lel with fat deposition (Hood, 1982), and adipo-

cyte enlargement (Jamdar et al., 1981).

Salbutamol may inhibit lipoprotein lipase activity
via cCAMP-dependent mechanisms, since, isopro-
terenol, a beta-adrenergic agonist, decreased the
enzyme activity and its mRNA in rat adipocytes
and these effects were associated with reduction
in enzyme gene expression (Raynolds et al.,
1990). Furthermore, increased beta-adrenergic ag-
onists concentrations or other agents that causes
an increase in adipose tissue cCAMP concentration
tend to cause a decrease in adipose tissue lipopro-
tein lipase activity (Mersmann, 1998). Besides the
inhibition of lipoprotein lipase activity, the prob-
ability of inhibition of other lipogenic enzymes
activity due to salbutamol can't be refuted because
acetyl-CoA carboxylase, the rate limiting enzyme
for long chain fatty acid biosynthesis, became in-
active when phosphorylated via CAMP-dependent

protein kinase A pathway (Liggett and Raymond,
1993),

With respect to somatotropin; somatotropin's sup-

pressive effect on lipoprotein lipase activity was
?bservcd in adipose tissue of rat and human both
In vivg (Richelsen et al., 1994) and in vitro (Ot-
tosso-n etal,, 1995), bovine (Leisman et al,, 1995).
The inhibitory effect of Somatotropin on lipopro-
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al., 1999) and/ or the gene thag

lagonizing ingu
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zyme during translation and/or i
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I : 1995). In addition
inhibition of lipoprotein lipase activity; son,
) ' alol-
ropin seems to combat lipogenesis Via decreag;
mg

the activities of the fatty acids Synthesizing ¢.
zymes, such as acetyl-CoA carboxylase ang fatty
acid synthase (Harris et al., 1993) and/or lower
those enzymes activities by decreasing  their
mRNA abundance (Donkin et al., 1996).

Regarding hormonal level of fat deposition, leptin
offered the most sensitive marker for whole body
fat mass. Leptin is a 167 amino acids protein syn-
thesized by adipocytes (Ramsay et al., 19%)
Blood leptin level is positively correlated with ad-
ipose tissue mass (Ahren et al., 1997), adipocye
number (Shillabeer et al., 1998) and adipo?V®

iaht of the
size (Houseknecht et al., 1996). In the light 0

Bile o & aia s SR both 52
previous information, it is apparent that

R
butamol and bovine somatotropin dec

|
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v
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c[eaSCd llpo
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% . ¢ ho
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elease and antagonism of

. 1997). leptin T ™
& f insulin and glucocorticoids

to
iulatory €ffec . ,
>uml i mRNA expression (Riccl and Fried,
on Iep

1999). The possible mechanism by which 'beta-
Jdrenergic receptor activation abolishes the insu-
jin evoking action (s) on leptin secretion may be
ia inhibition of glucose uptake by adipose tissue
(Carpene et al., 1993) and/ or alteration in insulin
binding to its receptor (Lonnroth and Smith,
1983). Moreover, the alteration of insulin binding
to its receptor may be due to the impaired recep-
tor affinity, since the elevated cAMP in adipocy-
tes decreased the receptor affinity for insulin and
partially uncouple receptor tyrosine kinase activi-

ty from activation by insulin (Czech, 1985).

The decrement effect of bovine somatotropin on
Plasma leptin may be via direct decrease in leptin
MRNA expression (Isozaki et al., 1999), and indi-
;:f::::cﬁs may be s'econdary to the reduction in
oy or(FLOFk.owskl et ai., 1996; Janssen et al.,
i a’nd GL ed Increase in cAMP in adipocytes
ey Odman, 1?99). Additionally, the indi-
ety wan occur via catecholamines pathway,
e as found that somatotropin caused an

re, e
N max;j ; ¢ Lizh
beg g ximal catecholamines binding to

ct a]'l ]996).

The 1,

ef . .
fy & fect of Investigated promotors on
fy Sition g
n
Cr ex

Ot confined to fat depots, but it

tends ¢, ;
t
9 Intramuscular fat as indicated

[energ;
c - : ;
8IC receptors in adipose tissue (Doris ,

by the lower fat concentration of longissimus
muscle of treated groups. The reduced longissi-
mus muscle fat concentration due to salbutamol
feeding is in accordance with the findings of ci-
materol-fed steers (Chikhou et al., 1993b), and
salbutamol-supplemented lambs (del Barrio et al.,
1995). On the other hand, bovine somatotropin ef-
fect on longissimus muscle lipid concentration is
in agreement with the findings of rbST-treated

bull calves (Holzer et al., 1999).

Furthermore, in the light of data presented in this
study, it is clear that the reducing effect of salbu-
tamol on lipid deposition overcame that of bovine
somatotropin (as indicated by more reduction in
selected depots weights, plasma leptin levels and
intramuscular fat concentration). Moreover, the
lipolytic activities of the tested promotors is likely
to be operated at higher degree than their antilipo-
genic activities this concept is strengthened by re-
duced leptin level (reduced adipocytes size), and

increased VLDL and Apo-1/ Fas.

Apo-1/Fas (CD95) ligand is a type II mcmbrane
protein of 40 KDa that belongs to tumor necrosis
factor (TNF) family (Mita and Hayashi, 1996),
while Fas antigen (receptor) is a type 1 membrane
bound protein also belonging to TNF receptor
family (Kobayashi and Koike, 1996). Fas ligand
was detected on the cell surface of activated T-

cells and induced apoptosis in Fas expressing tar-
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get cells (Nagata, 1996). The binding of Fas li-
gand to Fas antigen induces apoptosis via cross-
linking of the antigen with the ligand (Kobayashi
and Koike, 1996). Additionally, the unique death
domain in the cytoplasmic region of the Fas anti-
gen is essential for apoptosis initiation (Mita and
Hayashi, 1996). The increased level of Apo-1/Fas
in both treated groups in the current investigation
may reflect the apoptosis of adipocytes that un-
dergo lipolysis. The recent findings recorded a
close correlation of tumor necrosis factor with the
indices of lipolysis and suggested that this cyto-
kine, that is locally produced by adipocytes, par-
ticipates in a local positive autocrine feedback
loop that potentiates lipolysis and inhibits insulin
antilipolytic actions (Orban et al., 1999).

In conclusion, the investigated promotors reduced
the fat deposition and these effects were not only

confined to internal fat depots but also extended

to intramuscular fat,

This paper is part of thesis Submitted for Ph. D.
Degree (EL-FAR, 2000).
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