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Background: and
High p revalence of som e fa t-re la ted  m etabolic, nu tritional and  endocrine d iseases, su ch  as obesity , d iabete .
som e card iovascu lar d iseases has motivated many researchers to manipulate lipid metabolism with the hope of reducing e ^ 

fat accumulation in the body. Lipolysis must be one of the potential ways. F a t  sto rage , m ainly a s  triglycerides, m  th e  ° ’ 
broken  down th rough  th e  lipolysis to  fulfill th e  energy requirem ents. There are several mechanisms controlling 'P 
Adrenergic system, especially 0 -adrenergic, is one of them. It has been believed that 0  -adrenergic receptors, mainly 0-1,  is in 

in body thermogenesis. Currently, it is believed that another 0 -receptor, so-called 0  -3, is also involved in fat metabolism throug ^  
induction of lipolysis. Stimulation of 0 -3 adrenoceptors by usingnewly developed specific 0-3  agonists, such as BRL 35 

induced lipolysis, both in vivo in rats and in vitro in adipocyte cell culture. On the other hand, the effects of different types of ' 
lipids, specially animal fats, on health is considered recently. There are a lot of researches, some of them with controversia t ^
regarding the effects of different dietary lipids on health. It has been observed that different dietary lipids show different pa 
fat accumulation in animal body. Some studies indicate that such difference is possibly due to interactions of lipids with 0  -adr , 

lipolytic activities. In addition it has been suggested that dietary lipids change the chemical composition of cell membrane, resu » ^ 
the alteration of the structure and fluidity of membrane. Then, such alteration affect adrenoceptor activity (For details re

Fotovati A.& T. Ito, 1998).

Objective: , ich i"
Previous studies of authors have shown some patterns of distribution and metabolism of different dietary intaked lipids 
saturated fatty acid (SFA), polyunsaturated fatty acid (PUFA) and monounsaturated fatty acid (MUFA) in rats body. In this 
the possible interactions between the 0 -adrenergic activity and different dietary lipids have been studied by adding a speed, 

agonist, BRL 35 135, in rats diets containing 4 different dietary lipids of animal and plant origins.

Materials and Methods: ^
Forty 7-weeks old male SD re p u rc h a se d  from Seac Co. Ltd., Japan) were raised on commercial diet for one week for adap j  
Then, they were divided into 2 groups, i.e. one group was fed agonist-free diets as control and the other, fed diets containing
agonists; BRL 35135 {R*,R*-methyl-4-[2-[2-hydroxy-2-(3-chlorophenyl)methylamino]-propyl]-phenoxyacetate hydrobro ^

developed and kindly donated by SmithKline Beecham Co.}. The pro-drug was dosed at 0.5 mg/kg body weight/day Each 
further divided into 4 sub-groups fed diets containing 4 different fats; 12% of beef tallow, canola oil, olive oil or safflower oil- ^  
ingredients were the same for the four groups: 20% beef powder, 1% AIN-76 vitamin mixture, 3.5% AIN-76 mineral mixture, ^  
DL-methionine, 0.2% choline bitartrate, 5% cellulose, 27.9% com starch, 30% sucrose, 0.1% cholesterol. In beef tallow diet, ■ 
alpha-tocopherol (wt/wt) was added to beef tallow itself before mixing with other ingredients, as an antioxidant. All rats hav ^
raised on these diets and under controlled condition (12 hr light/day, 20C temperature and 60% relative humidity ) for 8 w ,
separated cages in animal raising facilities of Biotron Institute of Kyushu University. Weight gain and feed intake were me ^
every other day. Feces out-put was also measured weekly throughout the study. After eight weeks raising, the ra s  ^
anesthetization with ethyl ether were killed (carried out under the control o f guideline for Animal Experiment in F a c u ¡ ( 
Agriculture and the Graduate Course, Kyushu University and the Law[No.l05]and Notification[No.6]of the Government )an ^  

abdominal fat mass and liver were dissected out and weighted. Fat content of collected samples was extracted by Folch’s metho 

their fatty acid composition was analyzed by gas chromatography (GC-14B, GAS CHROMATOGRAPH, SHIMADZU 

Japan )

Results:
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There was no significant difference in daily feed intake between agonist-intaked and control rats in all dietary sub-groups. Daily
^'ght gain was significantly lower in BRL35135-intaked (2.72 g'd) rats of canola sub-group compared to the control (4.52 g/d) rats

®yen sub-group (P<0.05). Daily feces out-put was lower in agonist-intaked rats than control, but the difference was not
sta’istically significant. Amount of abdominal fat in BRL 35 135-intaked rats was significantly lower than control in all dietary sub­
fats
SfOup

except beef tallow (P<0.05)[12.2, 8.33, 10.40 and 12.005 g in agonist-intaked and 13.68, 17.87, 17.76 and 20.6 g in control

fat
s of beef tallow, canola oil, olive oil and safflower oil sub-groups respectively]. There was no significant difference in abdominal

1T>ass among control rats of all dietary sub-groups. Fatty acids composition of collected samples also showed no significant
%eCrences between agonist intaked and control dietary rats groups.

Ù'scussiv ion:
Th

ere are some evidences indicating that fatty acid composition of diet can affect adipocyte cell membrane composition. As described 
0r,e of the other papers beef tallow diet more efficiently promotes body fat accumulation than safflower oil by reducing lipolytic 
tlVlt|es because of the lower /3-receptor binding and sympathetic activity in adipose tissues and the binding affinities of /3 - 

^ ePtors in adipose tissues were significantly lower in the beef tallow diet group (Matsuo et al, 1995). It is also believed that reduced 
adrenoceptor binding affinity correlated with reduced membrane fluidity in beef tallow-fed group (Matsuo et al, 1995).Our recent

stadi,

c°ntaii
,es regarding the effect of dietary lipids on the growth of rats have shown that the increase of body weight o f rats fed with a diet

for
aming beef tallow (12% wt/wt) is lower than that of rats fed with a diet containing vegetable oils. In order to elucidate the reason

r ,he difference between the results of above mentioned study and our results, we tried to investigate the effect of different dietary 
I(k °n the accumulation of intaked lipids with and without BRL 35135 in the body. As a result, inclusion of BRL35 135 in the 
■ as a (i -adrenergic agonist reduced the fat accumulation in the body in all dietary fat groups, except beef tallow. It is suggested 

lower fat accumulation in later groups is due to effective adrenergic-induced lipolysis of BRL35135 and in the beef tallow-fed 
°UP it was not effective.

I n c lu s io n :
ieta

“TV lipids containing different amounts of SFA, PUFA and MUFA show various pattern of accumulation in the animal body.

"io|

'"'Ver

"lei

ln8diets rich in SFA, compared to diets rich in PUFA, MUFA, resulted in higher fat accumulation in the rat body in spite of 
Us'°n of a specific B -3 agonist, BRL 35 135 as a adrenergic lipolysis-inducer. According to results of other studies, indicating a 

adrenegic induced lipolytic activities in rats fed beef tallow compared to other dietary lipids, and also results of present study, 
occluded that feeding diets rich in SFA, such as beef tallow, reduce adrenergic activities possibly through the reduction in‘"an be

rane fluidity due to changes in cell membrane fatty acid composition.
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