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Biodistribution and Metabolism of Octacosanol in Rats

Yearul KABIR", Syuichi KIMURA", Mieko KAWAMURAY, and Tatsuo Ipo?)

UDepartment of Food Chemistry and 2Cyclotron and Radioisotope Center, Tohoku University

Octacosanol (CH3 (CHy)26-CH,0H) is a natura‘1 substance, and is known to increase moter endur-
ance and physical performance. The physiological role of octacosanol on exercise and the biodistribu-
tion and metabolism of (8-14C)-octacosanol in rats were studied. The amount of voluntary exercise was
significantly higher in octacosanol fed rats than those fed control one. After **C-octacosanol adminis-
tration, radioactivity was mainly found in the liver and adipose tissue, especially in brown adipose tissue
at early atage. But with time radioactivity decreased in liver and increased in adipose tissue. The
radioactivity of octacosanol was partly expired as **CO,. HPLC analysis of metabolite showed that liver
extract has no octacosanol but fatty acid derivatives. Octacosanol may be partly oxidized and degraded

to fatty acids through [ -oxidation.:

F oy at s -, EFEMED» O SN REMBOKKTVI—LTHS (Fig. 1)s TOE
BT VT — W OERPIZBIFARENIOVTIE, EBRERR LS T LR Y, RVE VRO 2
DI EVERSHE ST VDY, 7 LT ENZFEARINES N, EENTED L) LREB T & 50H
ZoWnTiE, BEAEHLNIZEN TV,

CH3-(CH2)5 s CH20H

Fig. 1. Chemical formula of octacosanol.
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Table 1. Compotition of experimental diets (%)

Control Basal Octacosanol supplemented
Constituents diet diet
Casein 20.0 ©20.0
Soybean Oil* 5.0 5.0
Salt Mixture® 4.0 4.0
Vitamin Mixture® 1.0 1.0
(Water soluble)
Vitamin Mixture® ) 1.0 1.0
(Fat Soluble)
Cellulose Powder 5.0 5.0
Corn starch 64.0 63.94
Octacosanol . 0.06

a . Five grams of soybean oil contain 100 1.U. of vitamin D.

b . Harper's salt and vitamin mixture.

¢ . One gram of fat soluble vitamin mixture contains vitamin A 1,500 1.U,, vitamin E 10 mg, p-
aminobenozoic acid 10 mg and Cholin Chloride 150 mg. ’
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Fig. 2. The amount of voluntary exercise of rats fed octacosanol diet. Mean value of 4 rats in
each group. Octa.=OQctacosanol.
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Fig. 3. Whole-body autoradiograms of Wistar rats at 4 hr (A) and 4 day after serial 10-dose
administration (B) of **C-octacosanol.
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Fig. 4. The expiration of 1*CO; over 7 days after administration of 14¢C-Qctacosanol.
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Fig. 5. Radioactivity in rats liver at various time after administration of 14C-QOctacosanol.
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Table 2. Biodistribution of radioactivity in rats after serial dose of oral administra-
tion of 14C-octacosanol?

Number of dose administered (2 dose / day)

Organ
2 6 10
Percentage of dose per g tissue (per organ)
Liver 2.59 (9.52) 0.97 (3.37) 0.98 (3.52)
BAT. 6.69 (0.85) 3.29 (0.52) 2.80 (0.64)
PA.T. 3.93 (0.36) 1.99(0.22) 2.87 (0.48)
EAT. 2.46 (0.43) 1.41(0.33) 1.55 (0.40)
Digestive tracts® 1.49 (8.22) 0.79 (4.97) 0.46 (3.14)
Spleen 0.59 (0.11) 0.31 (0.06) 0.29 (0.06)
Kidney 0.33 (0.25) 0.23(0.17) 0.22 (0.18)
Heart 0.31 (0.09) 0.22 (0.07) 0.19 (0.06)
Lung 0.41(0.23) 0.30(0.16) 0.49 (0.31)
Brain 0.08 (0.11) 0.07 (0.10) 0.06 (0.09)
Muscle® 351 2.22 2.49
Plasma (per ml) 0.02 0.19 0.16

a . Four weeks old, male Wistar rats were given {8*“C] octacosanol through stomach tube. = At
various time the animals were killed and rapidly dissected.

b : Including contents.

¢ . Calculated from an estimated muscle mass equal to 45% of body weight. Values are the
means of 3 rats except in case of 10-dpse where only one animal was used. B.A.T.=Brown
adipose tissue, P.A.T.=Perirenal adipose tissue, E.A.T.=Epididyma1 adipose tissue.
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Fig. 6. HPLC analysis of the liver lipid extract treated with 2-nitrophenyl hydrazine. Column
YMC-Pack FA. Eluent : Acetonitrile-MeOH-H,O (95:3:2, v/v/v), pH:!4-5. Flow

rate : 2.0 ml / min.
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Radioactivity of

Lipid total recovery (%)
A B C fraction (B) (C)
Solvent
front | -—--v--=- e T Y R Wax 37.6 41.0
Fatty acid
[ ] derivatives 0 25.3
‘ . Triglycerides 8.5 6.7
Free fatty acid 0 0
[ ] — e Octacosanol 0.8 17.5
L @D Glycerides 8.4 6.1
(Mono,di-)
oriqin | comeeec | @ e - .
rigin | ——-mmeee | ST ] T Phospholipids 44.6 3.4

Standard octacosanol.
Liver lipids from !'“C-octacosanol administered rat.
2-nitro-phenyl hydrazine reacted liver extract.

Chromatogram A
Chromatogram B
Chromatogram C
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Fig. 7. Thin layer chromatogram of liver lipids from rat after serial dose administration of

14 C-octacosanol.
Plate : Silica gel. Developing solvent system : petroleum ether-diether ether-acetic acid
(85:15:1). total activity recovered from TLC plate : 100%.

X ik
. KATAHRRA R. and I. SHICHIGO (1984) Seiyakukojo 4 : 461
. SAINTO-JOHN M. and MCNAUGHTON (1986) L. Int. Clin. Nutr. Rev. 6 : 81
. SHIMURA S., T. HASEGAWA, S. TAKANO et al. (1987) Nutr. Rept. Int. 36 : 1029

> W DN

. KABR Y., S. OkAZAKI and S. KIMURA (1989) Abstracts. The 14th Int. Cong. Nutr., Seoul,

Korea, August 340
5..LEVIN E. (1963) Proc. Soc. Exp. Biol. Med. 112 : 331
6. YASHIRO M. and S. KiMURA (1980) J. Nutr. Sci. Vitaminol. 26 : 59

— 145 —


Administrator
長方形




