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ABSTRACT

AH A7) 31F o)A B-adrenergic EA1e Z7)o] <3k

The effects of capsaicin, a pungent principle of hot red pepper, on body fat gain, energy balance and serum lipid values were
investigated in rats fed a high-fat(30%) diet. Administration of capsaicin by dietary administration caused a complete cessation of
increases in body weight and fat gain induced by the high-fat dict. However, energy intake and body protein gain were not affected
by capsaicin. Therefore, the suppression of body fat gain by capsaicin was believed due to an increase in energy expenditure.
Simultaneous administration of capsaicin and a B-adrenergic blocker, propranolol, resulted in the inhibition of changes in body fat
gain by capsaicin without affecting energy intake. Protein content of interscapular brown adipose tissue was increased by capsaicin
while weight and DNA content remained unchanged, indicating an increase in the number of mitochondria in brown adipose tissue.
Therefore, it appears that capsaicin possesses potent body fat suppressive effects mediated by -adrenergic simulation in which
brown adipose tissue may be involved. On the other hand, capsaicin had no effects on serum triglyceride, total cholesterol or HDL-
cholesterol levels. Thesc results are in contrast to those reported by other investigators. Perhaps expression of the effects of capsaicin
on plasma lipids is a rather complicated process, dependent on the type of diet administered, fat content of the diet, period and
route of capsaicin administration, and species and strain of animals used. (Korean J Nutrition 32(5) : 533~539, 1999)
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Table 1. Compasition(g / kg) of the experimental diets

Constituent Normal-fat diel ~ High-fat diet
Casein 200 200
Maize starch 521 321
Sucrose 100 100
Maize oil 100 100
Lard - 200
Cellulose 30 30
DL-methionine 2 2
Mineral mix* 35 35
Vitamin mix" 10 10
Choline bitartrate 2 2
Cross energy content (kcal / g) 4.25 5.20

*AIN mineral mix containing(g / kg): calcium phosphale dibasic
500, sodium chloride 74, potassium citrate 220, potassium sulfate
52, magnesium oxide 24, manganous carbonale 3.5, ferric citrate 6,
zine carbonate 1.6, cupric carbonate 0.3, potassium iodate 0.07, so-
dium selenile 0.01, chrominium potassium sulfate 0.55.

YAIN vitamin mix containing(g / kg): thiamin HCI 0.6, riboflavin 0.
6, pyridoxine HCl 0.7, niacin 3, calcium pantothenate 1.6, folic
acid 0.2, biotin 0.02, vitamin B,(0.1% triluration in mannitol) 1
dry vitamin A palmitate(500,000 U /g) 0.8, dry vitamin E acetate
(500 U/g 10, vitamin D- Irituration(400,000 U /g), 0.25, mana-
dione sodium bisulfite complex 0.15.
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Fig. 1. Effects of capsaicin on body weight gain(A), energy intake(B), apparent digestibility(C), bedy fat(D) and protein gain(E), and energy
expenditure(F) in rats fed on a high-fat diet over 14 days: normal diettNormal), high-fal diet(High-fat). Values are means for eight rals, with
their standard errors indicated by vertical bars. Bars not sharing a common letter were significantly different, p < 0.05.

Tahle 2. Effects of capsaicin on weight, protein and DNA content of interscapular brown adipose tissue(IBAT) in rats fed on a high-fal diet

over 14 days

Normal diet High-fat diel High-fat diet + Capsaicin
Weight(g) 0.247 + 0.024° 0.269 + 0.021° 0.304 + 0.040°
Protein content(mg) 339 + 1.9° 382+ 1.7 48.6 £ 3.5°
DNA content(ug) 423 + 29° 458 + 21° 470 = 47°

Values are means for eight rats, with their standard errors. Values within a column not sharing a common superscript letter were significantly

different, p < 0.05.
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Table 3. Effects of capsaicin on the serum triglyceride and cholosterol levels in rats fed on a high-fat diet for 14 days

Normal diet High-fat diet High-fat diet -+ Capsaicin
Triglyceride(mg / dl) 1089 £ 12.3° 92.1 + 8.6° 98.8 £ 9.9°
Total cholesterol(mg / dI) 86.5 + 59 80.0 £+ 3.3° 784 + 5.8°
HDL-cholesterol(mg / dI) 580 £ 29° 546 £ 1.7° 55.1 £ 2.2°

Values are means for eight rats, with their standard errors. Values within a column not sharing a common superscript letter were significantly

different, p < 0.05,

Table 4. Effects of propranolol(500mg / kg diet) on responses o capsaicin(200mg / kg diet) in rats fed on a high-fat diet over 14 days

High-fat diet High-fat diet + Capsaicin High-fat diet + Capsaicin + Propranolol
Body weight gain(g) 800 & 46 745 + 3.7° 774 + 3.2°
Metabolizable energy intake(kcal) 894 + 19° 901 + 31° 871 + 20°
Body fat gain(g) 234 + 1.2° 172 £1.3° 220 + 1.5
Body protein gain(g) 147 £ 06 143 + 0.8° 149 + 0.7°
Energy expenditure(kcal) 578 £ 17a 635 £ 19° 569 + 23°

Values are means for eight rats, with their standard errors. Values within a column not sharing a comman superscript letter were significantly

different, p < 0.05.
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