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ABSTRACT

The influence of (- ) — Hydroxycitrate(HCA), shown to be a competitive inhibitor of adenosine
5-triphosphate(ATP) citrate lyase, on food intake and body weight, serum triglyceride and
cholesterol level, in vivo rates of farty acid and cholesterol synthesis, and fat cell number and size
was investigated. 3 groups of female, 5 wecks old Sprague Dawley rats, 8 animals each, were ad
libitum meal-fed or pair-fed(3 hours from 10 : 00 to 13 : 00) AIN based high glucose diet for a
total period of 8 weeks. Providing normolipidemic rats orally with 400mg of HCA formula
containing approximately 20mg of HCA 1 hour prior to daily feeding schedule significantly
depressed in vivo hepatic rates of fatty acid and cholesterol synthesis in the liver and adipose tissue.
Serum triglyceride and cholesterol levels were significantly reduced by HCA. At the end of
treatment period, the rats administered with HCA resulted in a significant reduction in body
weight gain. The reduction in weights was attributable to a significant decrease in fat cell size
with a smaller extent, but not significant, reduction in fat cell number. Rats receiving HCA
demonstrated less food intake than the controls ; however, this decreased caloric intake was not
fully responsible for the HCA induced depression of hepatic and adipocytic lipogenesis, since
experiment using pair-fed control rats showed, less magnitude but similar results. Both a anorectic
and an antilipogenic properties of HCA seem to be responsible for this weight reduction activity
of HCA. The outcome of this study suggests that metabolic regulation may be a feasible approach
to the control of obesity and hyperlipidemia. (Korean J Nutrition 302) : 123~131, 1997)
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Table 1. Composition of high glucose experimental diet

ingredient Composition(%)
Glucose 70.00
Vitamin-free Casein 2291
AIN-76 Mineral Mixture” 5.00
AIN-76 Vitamin Mixture” 1.00
Corn oil 1.00
Choline Chloride 0.05
Alphacel(Non-nutritive Bulk) 0.04

1) AIN-76 Mineral Mixture(g/kg) : Calcium phosphate di-
abasic 500, Sodium chloride 74, Potassium citrate
monohydrate 220, Potassium sulfate 52, Magnesium
oxide 24, Maganese carbonate(43 — 48% Mn) 3.5, Fe-
rric citrate(16 — 17% Fe) 6, Zinc carbonate(70% ZnO)
1.6, Cupric carbonate(53 —55% Cu) 0.3, Potassium
iodate 0.01, Sosium selenite 0.01, Chromium potas-
sium sulfate 0.55, Sucrose, finely powdered 118
AIN-76 Vitamin Mixture(g/kg) : Thiamine hydrochlo-
ride 0.6, Riboflavin 0.6, Pyridoxine hydrochloride 0.7,
Nicotinic acid 3, D-Calcium pantothenate 3, Folic
acid 0.2, D-Biotin, 0.02, Cyanocobalamin(Vitamin B,y
0.001, Retinyl palmitate(Vitamin A)(250,000{U/g) 1.6,
DL-o. Tocopherol acetate(2501U/g) 0.25, Cholecalc-
iferol(Vitamin D;)(400,0001U/g) 0.005, Menaquinone
(Vitamin Ky) 0.005, Sucrose, finely powdered 972.9.
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Table 2. Effet of (—)— hydroxycitrate on food consumption in rats”
Treatment Cumulative Food Consumption(g)
wk1 wk1-2 wk1-3 wk1-4 wk1-5 wk1-6 wk1-7 wk1-8
Control 88.3616.96” 181.04+9.8 273.00+12.5 363.98+14.2 454.84+15.7 553.71+18.6 635.35+19.9 730.18+22.4
(=)= . 74.0847.58 154.22+8.2%"232.48+11.7*307.34+12.4* 384.94 + 13.6* 466.324+15.8* 533.38 1-17.9* 600.52+17.8*
hydroxycitrate
Difference 14.28 26.82 40.02 56.64 69.90 87.39 101.97 129.66

1) Eight lean Sprague Dawley rats per group were treated with either the placebo(control and pair-fed groups) or 400mg
of Pulmuone Diet Plus containing approximately 20mg of HCA 1 hour prior to daily feeding schedule, followed by the 3
hours of 70% Glucose diet for a total period of 8 weeks. Food consumption and spilage were determinrd daily. The
pair fed group data is not described since they were allowed to eat the same amount of diet consumed by the (—) -

hydroxycitrate-treated group.
2) Values are means+S.E., expressed in grams.

3) Asterik means values are significantly different from those of controls. Significance is defined as p<0.05 as determined

by Student’s t-test comparison.

AR A& A Fdg Btk dhglon B A
@ FE (BTN 7A] HCAS &3t 2o
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%9} glycogenel S 7k glucorecep-torE A
Sate] EA 42157 W F417 (vagus nerve) S %3
ventromedial hypothalamus(VMH : 292 2349
715 717 A2 A48 9 saiety section® A3
of ZUIHE doA 8- dA3e o)EL M5
S obEo A glek?. SRt goldthioglucose T
o] o3 AlFeHte] 715 uA gl BEA A 93}
| HCAY &3 48 AHsh= glycogene| E719} F#
7 A A9 et 23 centerd] A5 9
M7E obd b2 2A s 9@ sAE AR
ok g2 A7 AAEP9 o ded gly-
cogendA 37t 9ol HCARS A7} 7ol o] ge
%2l 3-carbond AL FAHE] A Eo] 418-8 A
gt 23s UEE b glok B Aol Zhzte] &
¥ EdEo| A% Hx e Eout HCAF o 23 4
£ 94 &3+ 7k gluconeogenic pathwaydd] 3-
carbonEA9 F7ht 1 A3 TR glycogend] F&
F7tel o 7 e Auz FEEHY
HCAdl 23 418 A3} &% 23}, Table 3 Ve
1o} 2o} controlit¥} Wl wsle] HCAXIFY A&
ok 30% Feldoz ZAAAAY, J8y HCAY A &3
FLd#FY Hol& AF A7l pair-fed =T v wsho]
T 25%9] oA AF 2le| & EpI o2, HCAAH
o ofgt AF At T3] A& Al 2F 2] 4
H#F A2 714 Hoff o Fa3t aclo] 2418 7)E

Table 3. Effect of (—)—hydroxycitrate and pair feeding
on body weight”
L. . Cumulative
Treatment Imt'\i}t(B)Ody Fm\z;\!/t(B())dy Body Weight
8 8 Gain(g)
Control 130.2+6.17 280.9+18.6™ 150.7
(Z)—Hydrox- 1335459 2404+201° 1068
ycitrate
Pairfed 1306186 27044213 139.8
Control ]

1) Eight lean Sprague Dawley rats per group were treat-
ed with either the placebo(control and pair-fed gr-
oups) or 400mg of Pulmuone Diet Plus containing ap-
proximately 20mg of HCA 1 hour prior to daily fe-
eding schedule, followed by the 3 hours of 70% Glu-
cose diet for a total period of 8 weeks.

2) Values are means-S.E., expressed in grams.

3) The pair fed group was allowed to eat the amount of
diet consumed the preceding day by the (—)—hy-
droxycitrate-treated group.

4) Values in the same column not sharing a common
letter superscript are significantly different. Significa-
nce is defined as p<{0.05 as determined by Student's
t-test comparison.
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Table 4. Effect of (—)— hydroxycitrate and pair-feeding on lipogenesis and cholesterogenesis”
Treatment Rate of lipogenesis Rate of cholesterolgenesis
nmoles[“Clalanine converted® % of control  nmoles|"*Clalanine converted” % of control
Control 925.6+80.0" 100 247 +5.6° 100
(-) - hydroxycitrate 618.4+101.1° 67 13.1+4.8° 53

Pair-fed control” 821.6+72.4° 88.7 21.8+8.0a 88.2

1) Eight lean Sprague Dawley rats per group were treated with either the placebo(control and pair-fed groups) or 400mg
of Pulmuone Diet Plus containing approximately 20mg of HCA 1 hour prior to daily feeding schedule, followed by the
3 hours of 70% Glucose diet for a total period of 8 weeks.

2) The radioactive pulse was injected intravenously 30 min. before the animals were sacrificed, and livers were excised
and treated immediately for in vivo rates of fatty acid and cholesterol synthesis.

3) The pair fed group was allowed to eat the amount of diet consumed the preceding day by the (-)— hydroxycitrate-
treated group.

4) Values are means+S.E., expressed in [“Clalanine converted to fatty acid or cholesterol per gram of liver per 30 min.,
and as percentages of control. Values in the same column not sharing a common letter superscript are significantly dif-
ferent. Significance is defined as p <0.05 as determined by Student’s t-test comparison.
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Table 5. Effect of (—) - hydrroxycitrate and pair-feeding
on serum cholesterol and triglyceride level”

Serum cholesterol  Serum Triglyceride

t
Treatmen me/dh ma/dl)
Control 125.6+8.0*7 64.7 £5.6"
(=)= 108.4+15.1° 49.1+4.8
hydroxycitrate
Pair-fed control® 121.6+9.4" 61.8+8.0°

1) Eight lean Sprague Dawley rats per group were treat-
ed with either the placebo(control and pair-fed groups)
or 400mg of Pulmuone Diet Plus containing ap-
proximately 20mg of HCA 1 hour prior to daily fe-
eding schedule, followed by the 3 hours of 70% Glu-
cose diet for a total period of 8 weeks.

The pair fed group was allowed to eat the amount of
diet consumed the preceding day by the (—)- hy-
droxycitrate-treated group.

Values are means+S.E., expressed in grams. Values
in the same column not sharing a common letter su-
perscript are significantly different. Significance is de-
fined as p<0.05 as determined by Student’s t-test
comparison.
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hydroxycitrate and pair feeding on carcass fat, total fat cell number and size”

Carcass Fat

Treatment 7 Total Ce!l Number(x 10 Cell Size(pg lipid/cell)
g (]
Contro} 325426 11.6+2.3 626128 0.514+0.02°
(~)— Hydroxycitrate 203+1.8 8.4+09 54.8+6.3 0.3340.01"
Pair-fed Control? 29.54+2.2° 10.9+2.6 60.8+4.9>" 0.48+0.01°

1) Eight lean Sprague Dawley rats per group were treated with either the placebo(control and pair-fed groups) or 400mg
of Pulmuone Diet Plus containing approximately 20mg of HCA 1 hour prior to daily feeding schedule, followed by the

3 hours of 70% Glucose diet for a total period of 8 weeks.

2) The pair fed group was allowed to eat the amount of diet consumed the preceding day by the (~)— hydroxycitrate-

treated group.

3) Values are means+S.E.n=8. Values in the same column not sharing a common letter superscript are significantly dif-
ferent. Significance is defined as p<{0.05 as determined by Student’s t-test comparison.
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