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Sy
MH HMARY: The effect of clenbuterol on both growth and fatty acid composition of

Lt
i SNt adipose tissues in fattening lambs was studied.
Mip

Wy Mistration of clenbuterac

- reduces the total body fat, especially the perirenal fat
I;f €aul, as well as the thickness of different fat depots.
“%sia]] adipose tissues investigated clenbutercol reduces the relative amount of 16:0, but
mt%mnf]UEnce differently on the other fatty acids. The unsaturation of both
Ot UScular and perirenal adipose tissuss

in treated animals did not change,

au]
deQ decreased and that of both subcutanecous and breast

Q|

however this

ren increased. No significant

Tn\ €SS were established in treatsd animals after a week withdrawal period.

E‘fﬂgu«r\esLl]’cs obtained show that clenbuterol exerts a different effect not only on the
“f depot lipids but also on th=ir composition.

"TRODUC T O

hEc1 2 Clenbuterol and cimaterol /becams already "classical"/ ars known to

t%t \UEDDSition of reserve lipids in both monogastric and in ruminants. Mechanisms of
%GwihGEESS are not yet clear, inducing numerocus investigations. Results in some of them
'%&m:af B-agonists depress lipogensesis and stimulate lipolysis in adipose tissue

Q*gmle =t a1. (1985), BERSHAUER (1989), THORNTON =t al. (1925)" and in other they are
& q) Fary 2ffect "MILLER =t al. (1988), HU =t al. (1928)" or exert no =ffect "COLEMAN
g%ﬂsh.(1935)’ SCHIAVETTA et al. (1990)". Quantitative changes in reserve lipids
foa\:ally are accompanied with a decreasing of fat layer thickness, with number and size
b nwgh:]lé "BOHOROV" et al.(1927), COLEMAN =t al. (1985), MILLER et al. (1988)".
s:gm”statlon about fatty acid profile of lipids from reserve depots after treating with
tfsm fi Wa? obtained at investigations of HU et al.(1922), THORNTON =t al. (19853" in
i qwhgnseétIHQ’ both with cimatercl and clenbuteral, although in different degres, leads
%hp”ev; ‘”.Pelative fatty acid content of lipids from subcutanesous adipose tissue. In
hdﬁhthnous Tnvestigations on lambs "BEBANSEALIEVA =t al. (1989)" it was e=stablished that
Uy, =

in = o ; -
%G51t1~ fluence of feeding factor
D

triacylglycerols change spacifically their fatty acid

mf e m: qEDending on localisation of adipose tissues.

é&f%@nt- ?”tEPest to be studied to what extent gquantitative changss of lipids from

BY%«tPEQ:é‘DGSE tissues are aiso accompanied to chang=s in their fatty acid composition

HMQH.CW ‘1Ng with B-agonists. It was the purpose of the present study on lambs where the

QTER““E Clenbuterol has been studied, applied in the stage of intensive fat deposition.

%.%\wﬁan?nd METHODS: Experiment has been conducted on male lambs, semifine—fleescead.

Q“dﬁﬁ * dﬁ? at an age of 45 days (average live w=igth of 15.4 kg), animals rec=ived for

b%%hh%ach?Et ?Dntaining energy and protein - £.0 MJ and 200 g/kg diest respectivaly.

%i”@ e wgiég %6.5 kg of live weight lambs wer= divided into 3 groups (2 animals =ach).

%j‘ adui;%ks (until the end of experiment) animals of both experimental groups recsived
]y,and'1é”311y 10 mg clenbuterocl per kg of dist. Fead intake (ad libitum) was recorded

haqtthg ~]’V9 weight - every 14 days.

| ‘N ot 0 of 2xperiment 4 animals of =ach control and the first experimental groups
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subcutan=socus fat was
S

0 fﬂf tissues were extracted thrice with
3

thee Ty

%1qmﬁthy; SFS of triacylglycerols (TG),

Qmwfmmpgsﬂ 19N with 2% solution (v/v) of Hg=Oyin dry methanol at 40

3 Lambs of the s=cond experimental
I
f '"g that time they received no clenbitercl.

adipose tissuss
divided
at tail-base=,

removed from the

isalat=d by preparative TLC,

group were slaughtersed a wesk

Up till slaughter thes animals were

L= . T : ;
sb 1"Ena1, subcutan=ous (around the tail), intermuscular (arcund

and caul were obtainsd at
into two parts by a transverse cut
at 5-£6th of breast
of =ach

CHCL /MECOH (1:13;v/v) and stored in a

vertaebra bone and

left side cCarcass.

Vet (w/v) of butylhydroxytoluen in chloroform at —30 C.

were preparsd by
C Tor 15h. The fatty

k%;mW>Da;:i°” was analys=d by gas—liquid chromatography, using a metal 2 4 column
%:S S PP:EU Wwith 3% SP 2330 on Supalcoport (100-200 mesh). Thz Student test was
6Ll t\ 'terion for statistical evaluation of results.
g DISCUSSION:  The control and treated animals had equal live weights (about
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39 kg) after 42 d on trial (table 1). However clenbuterol treated lambs had heavieard A I
Sk
deboned carcass, probably as a result of increasing weight of single muscles "SHINDAR)
etal. (1991)", as well as of decreasad lipid content in carcass (table 1). The rati® E
U

betwesn slaughter carcass weight and depos=d fat is 1:12 and 1:22 for control and 1
experimental group respectively. Results obtained differ from those of SCHIAVETTA eta@ K
(1990) in calves also treated in the stage of intensive deposition of reserve fats, wh?’ %
clenbuterol does not change quantitative characteristics of lipid depots. Total

subcutanecus fat (table 1) also decresase significantly (by about 27 %), this besing
analogically to data of THORNTON =t al. (19258). It shoud be noted that the effect Gfoﬂ ;

o L2 : : 100 o L
clenbuterol on lipid content in the carcass was discernable, even at a visible compa',tw

of both control and experimental animals. Drastic decreases are ocbserved in the quaniﬁ ?
of caul (by 52%) and perirenal adipose tissue (by 39%4), as well as of lipids in thes® N@ :
depots. Results are similar to the communication of BOHOROV =t al.(1927), while COLEM ?
al.(1985) find out no changes. f

Incorporation of clenbutercl also leads to significant changes in the fat layer nd ‘;
thickness — a finess is observed by about 50 % at 56 th rib, less at the tail layer ° , |
that at breast bone (table 1). Changes obsrved in fat content of different depots e S
the changes in total lipid content of carcass “SHINDARZEA" =t al. C1a91 ), aﬂﬂ ;

Decreasing of fats of clenbutercl-treated animals is accompanied with specifica] 11
in fatty-acid composition of T6 of =ach investigated tissue (table 2). A common f2© = g n
\

zct
depots is decreasing of relative part of 16:0 and increasing of 12:2, whilz the effec t

the other fatty acids is not synonymous. Stearic acid content doss not change at D'Pa;w;iw
and subcutaneous adipose tissus and it increasss for other three ones. Contrary, the j
of oleic acid is constant in intermuscular fat, significantly decr=sases in caul and ;
perirenal adipose tissues. Its 2levated content in TG of both breast and =ubcutaﬂ““L6¢? ;
adipose tissue also conditions higher total unsaturation of lipids from these both ddaw‘ ;
Changes ar= interesting in breast adipos= tissue, being differently conservative te i 2

"BANSKEALIEVA =t al. C1IE8IF* & Changes in 16:0 andiS:1 levels are analogical to the 9&9 \

communication of HU =t al. (1922), THORNTON =t al.(1985) for subcutanecus adipos® s f
in sheep. ’&,é

In more speciss as well as in shesp, the rate of fatty acid synthesis of ad1p'CY S %
known to be directly proporticnal to the cell size "HOOD =t al. 19823 %. Re]atl"faﬁﬁt )
palmitic acid content is known to be an indicator for the degress of biosynthesis of L i !
acids de novo in different adipose tissues "INGLE =t al. (1972)". Decreassad 1EV¢‘;;r 8

1
acid (table 2), changes in the actuvity of some lipogenic =snzymss, paralelly to sma

5 f
sizes of fat cells in somes depots "MILLER =t al. (1922)", support the affirmatic? ¥
< -]
depressing the lipogenesis after treating with E-agonists. According to the rwSU1t aed
THORNTON =t al.(1985), BERSHAUER (1929), reduction of reserve lipids is du= to dﬂcr#ﬂﬂ

lipogenesis. Sharply thining out of fat layer (table 1) is probably as a re esult of gﬁ
process. MILLER =t al. (1988), SCHIAVETTA =t al. (1990) however =stablished N~ Ci
in lipog=nesis of both intermuscular and subcutaneous adipose tissue. The effect ° -
E-agonists on lipogenssis has not besn studied in thes othesr adipose tissues. ngwu
Rzgardeless of the similarities of chang=s in fatty acid composition after tPeat1ampf
E-agonists, results of HU =t al. (1922) for increasing lipog=nesis in subcutanect®
tissue in sheep are opposite to those of THORNTON =t al. (1985). U?ﬂ
In high—concentrated fesding of lambs, incresed insulin secreticn "DIMOV et al uus
lipids "BANSKALIEVA =t 3!° ﬂmm

na (;*
ot change the content of that £h?

ll\

n
i

e

i

stimulate l1ipid synthesis and deposition of more re
(19289)". Treating with clenbutercl, howaver, do

n
(unpublish=d data). Probably in this cas= the inhibiting effect of the compound
- {

e, insY

i

on

Lk
deposition is exsrtad by a reduced lipogsnesis, presumamly caused by decreased
sansitivity

Sel 2
A week after terminating the treating with clenbuteral, no szignificant chang22 4

observed in traits studied (table 1). In fatty acid composition a certain trend ;QJU“
toward reaching the values of control group (table 23, being different for diffar’nt
acid and for =ach adipose tisssus. From these data results a question to what eltep
occcured changes are raversible after terminating the treating. gh? .
The results cbtained show that clenbuteral exerts a different effect not onlY j;ﬂeiv
v 9%

amount of depot lipids but alsc on their fatty acid compasition. They are an &Y
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Yoy,

'hthq 8nd tissue specific interactions of B- —agonists with different metabolite procssses
REE organism.
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Live weight wt,kg

Deboned carcass wt, kg

Fat thickness, cm:
tail-base
forelast rib of
breast bons
E—6&th vertebra

Total subcutansius

adipose tissue wt, kg

Perirenal adipose

tissue wt, kg (PAT)

Caul wt, kg

PAT fat (%)

Caul fat (%)

TAELE 2. Fatty acid composition
and clenbuteral-fed lambs
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