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Effect of Ginger (Zingiber Officinale) on Lipid Metabolism in Rats
Fed a High-Fat Plus High-Cholesterol Diet

Yumiko TANI and Mitoshi KuNIMATSU
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000000260029090 OWistarD DO 00000 TableDl O Composition of control diet.

00000040240000000000500000

Ingredient (o)
000005000000 1.50000000001.50

1)

00D0MO0000000000000o00on oo S o
0400000000000000000003001 Lard® 200
000000000000 CE-0000O0O0DD00O Cellulose” 20
O0000Table 000000000 O00O000O000O Mineral mixture” . i

itamin mi -7
00000005000150000000000000 Vitamin mixture] AIN

Cholesterol® 10
00000000001000050015000000 Sodium cholate® 0.25

gooooolooooooooooooooooon 1) Japan CLEA Co., Tokyo.]
obooooooobObbOOooopo021000000 2) Yoneyama Reagent Industries Co., Osaka.
O0o0000o0oOO0oo0ooOooooobooooooooa 3) This is identical to Harper's mixture®.0]
0000000000000 00000000000 4) Oriental Yeast Co., Tokyo.0
5) Kanto Chemical Co., Tokyo.

od

00o0oo0o0o0o0ooobbbooooooooboooo
gobbooodooobbbooooouobbbboooooobbbOooooobLbbobDo
213000000000698ppm0 0000 0O0O530ppmOHPLCOOOOOOODONO
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O0@MHDL-O00OOD0OO0O0OD0OOO0ODOHDL-cholOODODMOODOOODOOoDOoOoOTGOOOOODO
000000000 T-chold HDL-cholO/HDL-cholD OO OO OOOODOOODOODOTLO
OO0 CholOTGO OODOODOOODDOODODOOOFASOOOMOOODCoADDODODOONO
Od0obo0o0oACCOOD M@ DODDOOOoDoooobOooooobOodTGLO DD OODDOOnO
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O OBCAproteinassay reagent0 000000000
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Table OO0O0ODO0OOODOOODOOOODOOODOODOOOT-cholOTGOODOOODOODOO
OOOHDL-cholDOOOOODODOOOOOUOOOOODODOOOOOOOOOOooooooOoQg
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Table O Effects of ginger on food intake, body weight gain and abdominal adipose tissue rate.

Group Food intake Body weight gain”  Perirenal fat tissue? Epididymal fat tissue? (]
(g/day) () () (0)o

Control 178+ 0.3 a 181+ 9a 1.8+ 0.4a 1.6 £ 0.2 abO

0.5% ginger 176+ 0.8a 159+ 1b 1.5+ 0.3ab 1.7+ 0.3a0

1.5% ginge 176+ 0.6a 154+ 6b 1.1+ 0.2b 1.2+ 0.2b0O

Ginger extract 176+ 0.2a 143+ 3¢ 1.1+ 0.3b 1.3+ 0.1ab

Each value is the mean+ SE for 6 rats. 1) Expressed as % of the initial weight. O
2) Rate to the final body weight. Values in the same column without common superscript [
letter are significantly differenta p0 0.05 by Duncan's multiple range test.
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Table O Effects of ginger on serum lipids concentration.

Group Total- HDL- Arteriosclerosis TriglyceridesO
cholesterol cholesterol index" ]
(mg/dI) (mg/dI) (mg/dl)Od
Control 118.7+ 124 a 233+ 3.2a 43+ 13a 472+ 4.7a0
0.50 ginger 1024+ 14.2b 29.2+ 4.3b 24+ 0.7b 42.1+ 2.5b0
1.50 ginger 94.0+ 9.4 bc 309+ 1.9b 21+ 0.3b 40.7+ 2.2b0
O inger extract 81.6+ 6.9¢c 328+ 5.3b 1.6+ 04b 26.1+ 1.3c

1) (Total cholesterold HDL cholesterol) /HDL cholesterol. [
Each value is the meanz SE for 6 rats. Values in the same column without common O
superscript letter are significantly different at p{J 0.05 by Duncan's multiple range test.

Table[ O Effects of ginger on liver lipids content.

Group Total lipid Cholesterol Triglyceride
(g/100g) (g/100g) (g/100g)00
Control 294+ 19a 95+ 04a 6.6+ 1.1a0
0.50 ginger 331+ 2.2b 11.1+ 0.7b 10.3+ 0.7 bO
1.50 ginger 321+ 1.1b 149+ 0.5¢ 6.2+ 0.6a0
Ginger extract 325+ 2.1b 134+ 0.8d 6.5+ 0.6a

Each value is the mean+ SE for 6 rats.[]
Values in the same column without common superscript letter are[]
significantly different at pO 0.05 by Duncan's multiple range test.

Table[ O Effects of ginger on feces weight and excretionJ
of cholesterol to feces.

Group Feces Cholesterol excretion rate[]
(g/0 days) (o)o

Control 3.6+ 0.2a 48.0 £ 2.1a0

0.50 ginger 36+ 03a 474+ 2.2a0

1.50 ginger 34+ 07a 45.0+ 1.1a0

Ginger extract 35+ 0.3a 48.1+ 4.0a

Each value is the mean+ SE for 6 rats. O
Values in the same column without common superscript letter are[]
significantly different at pC 0.05 by Duncan's multiple range test.
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Table O Effects of ginger on the activities of FAS, ACC and HTGL in liver.

Group ACC FAS HTGLO
(unit/mg protein)x 10°? (unit/mg protein)x 10°3 (1 Eg/mg protein)x 10201

Control 59+ 0.5a 1.6+ 0.2a 10.1+ 2.1a0

0.50 ginger 6.9+ 04b 1.2+ 0.2b 8.4+ 0.8b0O

1.50 ginger 55+ 0.5a 1.7+ 0.1a 44+ 1.6cO

Ginger extract 49+ 0.3c 21+ 0.1c 59+ 1.1c

Each value is the meant SE for 6 rats. Values in the same column without commonC
superscript letter are significantly different at p{I 0.05 by Duncan's multiple range test. O
Abbreviations : ACC, acetyl CoA carboxylase : FAS, fatty acid synthetase : HTGL,O
hepatic triglyceride lipase.

Table[ O Effects of ginger on the activity[
of LPL in fat tissue.

Group LPL LPLO

(u Eqg/fat tissue) (u Eg/mg protein)O
Control 153+ 44a 0.12+ 0.02 a0
0.50 ginger 6.7+ 2.1b 0.32+ 0.09 bO
1.50 ginger 35+ 09b 0.17+ 0.04 acO
Ginger extract 31+ 1.7b 0.24+ 0.09 bc

Each value is the mean+ SE for 6 rats.[]

Values in the same column without common O
superscript letter are significantly different at p0 0.05 O
by Duncan's multiple range test.C]

Abbreviations : LPL, lipoprotein lipase.
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