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EEERPERTHOOMENSEL 2 E3NTHW5S,
ZOBERIEED b VIMEHAFAGEEEL b Sbh, £
K1) X LADFE, MEROEBED 5\ WITHEE, BER
DOFE %R EHEIT b HBEENREEERIHE) 2 L
FEWRT D, BOBFERICL D A dBk A RIEY R
DHEARAGEEZETLZ LR RWALTE L, B
b, AWM (Lim et al., 1997, Yamada et al.,
1999), LA fafIAERiEE (Hung et al., 1999;
Yamada et al., 1996), #BE{LES (Gu et al.,
1998, 1999; Kaku et al., 1999) 2 DO EMBD D
BEICED, 7y FORERHEB L UREREIR
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TSRIA FR2007 o VEPRZERET3IO%
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IZONT, 77K/ 4 FHSHERERBRERTIL
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ENDRAD—DIZ ol ZOEIEMEEIITIEL
BE, MBEMEREFZET 5N (Rice et al., 1996;
Tamogami et al., 1997), ERERBIIZIZEE T,
BIRTELIE % EDOEFEBIERTFHIENTH S L O
APEoN TS (Frankel et al., 1993; Kato et
al., 1987). HWIIEEEMbOIHALRTITIR /A F
FEATVELY, FOMDIZEENS D, B2 ITHEE
DR S I FOKBEDBICEEI NS LIRS
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FvkFy, Ay 7zu—)l, AVSLARFIBIV
FraT4F, CuNT A Fenozigli e EBER
ERTT7IIR/IAPCELILROLATWVS
(Vanhaelen et al., 1988). —F, HiZBVwTH 2
oy YEFERL Vo HT IR 4 FEAICED
ZEDRWEEN (Kweon et al., 2001), Zo4%
HERICEBIE-NE., BRVETIE, HEDERFD
BELTET2BENHDLbDD, TEDLODER
R, HFMEEREICET AR T — 71232
LWOFBRIRTH 5.

FITEMFETIEIR) 72 /) —NVEMELTAF 2
YELX AL LU OEIKT VI - Uik O E KR
HiEEx S 2T B 72012, FAo0OMEBHEE
Ty MCEREEERIC, RERHESB LOREHELYY)
¥ SEROPUREEA I RITTRBEIRET L7z,

HEB L OHE

4 FavELFABLOIEHOMNM LY AHEITE A
RESMS () &9, High-Linol (HL) %7357 —H
) —ville () kB En-b D% Hv.

FEERBIY) 2 1% 4 BESD Sprague-Dawley Rl T v
F (2T v 2EE) FHAVE LEBOTHRESHS &
T (BBESIL), EBREL LT AIN-93G #BiLE
RV, AFavEIXR, I FABEET IR
4 FEEZRB01%ERS ) HML &% 3ERH
BHEESE. @FRTHR, =7 VRETTKE
BRIFIIZ TR L, 727201008, BRI UELF
SBRafAAEA, (O, B, W, MR RrfEiloh
LOWBERTMEL:., AERICHzoTIE, EB
BOFAE B L UCRESICET 248 (BBASSERIE
REREST) 2ETFL, UNKREEYRFRG L~
% — (Biotron Institute) OB RIEFETEEREIC
BWTHRIE20+ 1 °C, HINBEC0L 5 %, 120/
5t (8:00-20:00, HELHLLT) OBBET CTHERITo7-.

v b MEF glutamic-oxaloacetic transaminase

(GOT) B & U glutamic-pyruvic transaminase
(GPT) &, albumin, total cholesterol, high
density lipoprotein cholesterol (HDL choles-
terol), phospholipids (PL), triglycerides (TG),
non-esterified free fatty acids (NEFA),
thiobarbituric acid-reactive substances
(TBARS) L\VoBlERENZNATBEOEEF v
FA(FANT I, FIRHME) HVTEZ LT

Folch 5™ 7% (Folch et al., 1957) IZHEVLiE
BLUHHE & 0 i L7-2B8E 12807 % phosphatidyl-

choline hydroperoxide (PCOOH) L X %,
Miyazawa 5 ®J#E (Miyazawa et al., 1987,
1992) izf%v>, chemiluminescence-high perform-
ance liquid chromatography (CL-HPLC) % H
WCHIRE L7z,

B Y BREB L O R %, R o
V7574 =& D) Y BREE 4 phosphatidyl-
choline (PC) B X U phosphatidylethanolamine
(PE), Y¥HEHE neutral lipids (NL) #f§7. Z
WO ORI BRI T A7 0 T 7 1 —
THWHE L.

Ml s X UIBHEY o8 (MLN) ) &35k
ik Lim 50K%E (Lim et al., 1994) -7z,
VY SERIE10% v U BRIRME (FBS) @i RPMI
1640 B COURRIRAE L, TOKE Ll x EILL
7o, MEEB X UK E EEF O immunoglobulin
(Ig) BEIERIAELHCCUEL:.

EEEROHEMLIE L Duncan @5 # (Duncan,
1955) EHWCHEERELTo /2.

R LUEE

1) v FORE, BRERBCREITHE

Ty FOERIZEIZTAFavEBIUHI X A
KEEOBEE L RE L-ER, AFHET0EAR,
BREMNED L CEASBRCHEIRO N5/
(data not shown). BEEFIBITS, FEIN0 g4
7o) OFMBEROWEERE % Table 11IR-T. 3
YhO—VEEHNRSFavELFABRTOLAFFE
BE3EVWEZRL, NENICHBRERABEE T
BVEZR L. BRAEALEFEGER BV TCIEE
EENTDOOLN, TV IO —LVEOHI6.2%EF R L
7o R, BB, M, B, BB AHEBERCH
BEEIBOLN Lo, BWT, FREERIERE
ELTiEF GOT, GPTHEMEB L U7 V7 3
VERBEORESL LTIEF 7V T I VLNV EHIE
L7-#R% Table 2127 3. ZOKE, GOT HFHEiX
FTRTCORBEBRTI Y PO~ VB L D EWER 2R
L, "X ABBTEREELS 2. LIPLEDFDS
GPT 2oV TRERBREERIIC LI 2682 EB IR
OoNGholz. —F, MHFETVTI LNz
FA1, 2BTaY - VEL)EBRIEVES TR
L7z, ZZTHALN TR RABIIBIIAMETLT
IV LAV OBETAFAEEEIC L 50 0hd 5 Vi
70— BIEBB R RAPERC X5 b 02 HRETT
5720, FERAFBICRF7 LTIV LAV EEIEL
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Table 1. Effects of Ginkgo biloba and bamboo extracts feeding on tissue weights of Sprague-

Dawley rats.

Tissue weight (g/100 g body weight)

Liver Ren. adi. Epi. adi.  Heart Kidney Lung Spleen Brain
Control 4.9%0.3ab 1.9+0.1a 1.1£0.0 04£0.0 0.9+0.0 0.5+0.0 0.2+0.0 0.6+0.0
Ginkgo 5.6+0.3a 1.3+0.2b 0.9+0.1 0400 0.9+00 0500 0.2£00 0.6%0.0
Bamboo 1 4.5+0.3b 1.8%+0.2a 1.1%+0.1 04%+0.0 0.9£0.0 0.5£0.0 0.3+0.0 0.7+0.0
Bamboo 2 4.6+0.2b 1.8%+0.2a 1.1+0.1 04%+00 0.8+0.0 0.5+0.0 0.3+0.0 0.6+0.0
Bamboo 3 4.3+0.2b 2.0+0.2a 1.2+0.1 0.4+0.0 0.9+0.0 0.5£0.0 0.2+0.0 0.6+0.0

Data are means+SE (n=5) and values without a common letter are significantly different at
p<0.05. Ren. adi.; renal adipose, Epi. adi.; epididymal adipose.

Table 2. Effects of Ginkgo biloba and bamboo extracts feeding on serum glutamic-
oxaloacetic transaminase (GOT), glutamic-pyruvic transaminase (GPT)
activities and albumin level of Sprague-Dawley rats.

GOT GPT Albumin level
Serum Liver Urine
(Karmen U) (¢/dL)  (g/g tissue)  (mg/dL)
Control 67.2+10.0a 11.3+1.6 3.61£0.04a 0.65+0.05a 24.3£2.6
Ginkgo 55.2+ 5.2ab 13.5+3.9 3.75+£0.056a 0.70£0.06ab 17.7+2.8
Bamboo 1 50.2+ 5.8ab 10.6£1.1 2.62+£0.36b  0.78%+0.04ab 14.1£0.8
Bamboo 2 51.9%+ 3.2ab 13.1+1.6 2.60+£0.38b  0.82+0.04b 19.5+1.9
Bamboo 3  45.9%+ 4.2b 12.5+1.1 4.02+0.10a  0.78+0.03ab 20.7£5.8

Data are means=SE (n=4 or 5) and values without a common letter are signifi-

cantly different at p<0.05.

Tz, FORER, FEIIBFATVT IV LANETL
Aay ha— VEUSNOZSREBEER CEWMERIICH D,
HIFx A QB CEELREMEY AL, £/, RPEB
WTIIERBABCHICREL R LIPFEEL SR
otz PDEOERIZLY, SEOBEELNLVTR
AF awBELEANFRIZ AL DPOBEE S % T
DHKRALE, SHICHBEEHOERLHHTAZ &
AR ENT, T, I AL, 2, 3EARICKE
CEELRNILBLIUFEBEEZ R SR NI L
RS,

2) BERBICREITHE
Table 3 ZIEREEBE I RIZTHELRL.
BalLAFO—VEEI Yy PO — VB L T
TOHEMICAEEZIIROONT, HDLILV AT O —
MER T A 2HTHEICEMEERL. L2l
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Table 4 IIMMES L UHFE+H O TBARS 8 &L O
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Table 3. Effects of Ginkgo biloba and bamboo extracts feeding on serum lipid lev-

els of Sprague-Dawley rats.

Lipid levels

Total HDL PL TG NEFA
Cholesterol  Cholesterol (me/dL) (me/dL) (mEq/L)
(mg/dL) (mg/dL) me me mEd
- Control 98.9£3.9 24.7+0.6a 109.3+3.5ab  62.7+4.1a 0.47+0.01
Ginkgo 102.8+6.4 27.9£1.8ab 102.4%+6.9ab 30.2+8.2b 0.41£0.02
Bamboo 1 85.3+7.9 24.9+1.9a 86.7£6.9a 62.6+13.9a 0.43+0.08
Bamboo 2 102.7£11.5  30.7+2.0b 121.3+5.8b 61.2+14.8ab  0.47=%0.06
Bamboo 3 92.6+9.0 27.4+2.2ab  99.7+11.5ab 44.8%5.1ab 0.43+0.04

Data are means®=SE (n=5) and values without a common letter are significantly

different at p<0.05.

Table 4. Effects of Ginkgo biloba and bamboo extracts feeding on serum and liver
lipid peroxidation of Sprague-Dawley rats.

TBARS PCOOH/PC
Serum Liver Serum Liver
(nmol MDA/mL) (nmol MDA/g) (pmol/mg) (pmol/mg)
Control 12.2+1.3 25.7+ 7.3a 199.8+48.8a 55.83+8.8a
Ginkgo 11.2+0.8 141.5+43.8b 113.5+18.5b 23.4+2.1b
Bamboo 1 11.9+2.5 16.1+ 3.3a 124.8+11.7ab 26.7+2.0b
Bamboo 2 12.2+2.1 20.0% 7.7a 112.5+10.1b 28.6+4.0b
Bamboo 3 13.4+0.8 12.5+ 4.0a 118.6+23.1ab 22.8+1.5b

Data are means=SE (n=5) and values without a common letter are significantly

different at p<<0.05.

HRICRIZTEEIC OV THRET L7z, Table 5124
1 FaviE, HIxXEEH PC D Table 6 121 PE
D, %L T Table 71213 NL OB I R ITT
PERRLZ. FEPCIZBWT, AFT7TUVE
(18:0) DEAIEa Yy P — LV BELY LT RTORER
BERCEZICERL, V) —VEE (18:2 n-6) 1Z{KME
Bl e, M ABEEFHTEASIVIF VR
(16:0) DEISIFABEICEMER L. B PEIZE
WC, AFT7Y VEE (18:0) LV AFavELY
AHTOAEEEZRL, VY / — VB (18:2 n-6) i&
PC LIIMBHISRBAR CRELRTENIICH -
72, FFBENL I2BWTHRAF 7Y VB (18:0) L~
A FavBELXAFOABWELXR L. /2, »
FTNOREHESIZBNTH T F% F B (20:4 n-6)
LAVIEAFavEBIUCT TR ABREIILLEEL
AT otz INHDOFERIIHED PC & PE BX
CNLTRAFavEBLIVUALFAERICILE
BRERLLIERTRT. AFavEIFADY VIS

X9 B A LRUE & 7B F ek s T ik, GOT,
GPTEO LA % M- TRIGHELZRL, HENLT
LVF—RIEOBE 2 RET AERPBLNATYS
(Chonan et al., 2002). ZTITT7 5% FVEE (20:4
n-6) &YV ./ —)vE (18:2 n-6) ORHEWTH Y,
EEEROEV4-v) = Aoufa k) y (LT)
BROP2-2Y—=AnTaiRy 75V (PG) BED
HEYMETHE I L Db, RKESEBLITT7TLLF—
BEZBETZEEZONS., SRAV-REBENE
i, TIFFVBLAVICKEREEY RIZS 2V
ZEDL, LTRPGEAZHBLITCTLIVE—RRIE
VER%REBRT 2RIV DEEZ SN,

3) HiREEICRIZTHE

MmEFD IgA, IgG B LU IgM HiABE I RIET
AFavEBLIUHIFRBEOEE S Table 812
RL7, Mg IgG BEL P IgMigEZay bo— VB
EHBELTH X ZAIHTHREIBVEERRL, IgA
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Table 5. Effects of Ginkgo biloba and bamboo extracts feeding on fatty acid com-
position of liver phosphatidylcholine of Sprague-Dawley rats.

Fatty acids (wt.%) Control Ginkgo Bamboo 1 Bamboo 2 Bamboo 3
<16:0 ND 0.0£0.0 0.14+0.0 0.0£0.0 0.0+0.0
16:0 PA 20.8+0.4ac 16.1+0.8b 21.9+1.1a 19.0%+0.8¢c 21.7£0.8a
16:1 (n-7) POA 0.3+0.1 0.1+0.0 0.2+0.1 0.1£0.1 0.1+0.1
18:0 SA 18.9+0.6a 29.3+£0.4b 23.9£0.9c 25.7£1.1c 24.1£0.4c
18:1 (n-9) 0OA 2.2+0.2 1.4+0.2 1.6+0.1 1.8+£0.2 2.0x£0.6
18:2 (n-6) LA 13.2+1.2a 9.1+0.4b 8.6+0.5b 7.4£0.6b 8.9+0.4b
18:3 (n-6) GLA ND 0.0+0.0 0.0+0.0 0.0+0.0 0.1£0.0
18:3 (n-3) ALA ND 0.0+£0.0  0.2+0.1  0.6+0.6  0.0=x0.0
20:1 (n-9) ND ND ND 0.0£0.0 0.0+0.0
20:2 0.7£0.2 0.4+0.1 0.3£0.1 0.4+0.1 0.3+0.1
20:3 (n-6) DGLA 0.1£0.1 0.1+0.0" 0.24+0.1 0.2£0.1 0.1£+0.1
20:4 (n-6) AA 34.7£1.5 36.8+0.7 35.5+0.5 37.0+1.4 35.7x1.0
22:6 (n-3) DHA 2.9£0.1 2.3+0.2 2.7£0.2 2.940.2 2.3£0.6
Others 5.9+1.3 4.0+0.3 4.7+0.4 4.6+0.3 4.4+0.5
Total n-3 3.0£0.1 2.4+0.2 2.9+0.2 3.56%0.6 2.4+0.7
Total n-6 48.1+0.9a 46.0£0.4b 44.2+0.3b 44.6+0.9b 44.7+0.8b
Total n-9 2.2+0.2 1.4+0.2 1.6+0.1 1.8+0.2 2.1£0.6
A6 index

(GLA+DGLA+AA)/LA 28+0.4a 41+0.3b 4.2+0.3b 5.2+06b 4.1+0.2b

Data are means+=SE (n=5) and values without a common letter are significantly
different at p<0.05. ND; not detected. PA; palmitic acid, POA; palmitoleic acid,
SA; stearic acid, OA; oleic acid, LA; linoleic acid, GLA; gamma-linolenic acid,
alpha-linolenic acid, DGLA; dihomo-gamma-linolenic acid, AA; arachidonic acid,
DHA; docosahexaenoic acid.

Table 6. Effects of Ginkgo biloba and bamboo extracts feeding on fatty acid com-
position of liver phosphatidylethanolamine of Sprague-Dawley rats.

Fatty acids (wt.%) Control Ginkgo Bamboo 1 Bamboo 2 Bamboo 3
<16:0 0.3+0.1 0.7£0.3 0.3+0.1 0.44+0.0 0.6+0.1
16:0 PA 14.5%+0.5ab 13.3£0.6a 15.5+0.5b 14.5%£0.3ab 15.2+0.5b
16:1 (n-7) POA 0.0+0.0 0.2+0.2 ND 0.0£0.0 ND
18:0 SA 26.6+0.4a 31.0£0.6b 26.4xf1.1a 26.7+0.8a 25.8%1.la
18:1 (n-9) OA 1.8+0.2 1.24+0.3 1.4+0.1 1.7+0.2 1.7£0.0
18:2 (n-6) LA 2.6+0.2a 4.2£0.3b 3.4+0.4ab 3.3+0.5ab 3.3+0.5ab
18:3 (n-6) GLA 0.0£0.0  0.0%0.0 ND ND ND
18:3 (n-3) ALA ND 0.0£0.0 ND ND ND
20:1 (n-9) 0.0£0.0 0.0£0.0 ND 0.0£0.0 ND
20:2 0.6%0.0 0.4%+0.0 0.3+0.2 0.5£0.1 0.4+0.1
20:3 (n-6) DGLA 0.1+0.0 0.1£0.0 0.1£0.1 0.1£0.1 0.2+0.0
20:4 (n-6) AA 31.3£0.5 31.6+0.7 32.0+1.0 30.3+0.7 32.7+0.9
22:6 (n-3) DHA 9.5£0.3ab 8.1£0.4a 8.9+0.5ab 9.3+0.4ab 9.8+0.8b
Others 12.7+£0.8  10.0+£1.0 11.7£1.0 129+14 10.2%+0.2
Total n-3 9.6+0.3 8.1£0.4 8.9%+0.5 9.3+0.4 9.8+0.8
Total n-6 34.0+£0.6 35.9+0.8 35.5+1.0 33.7x1.1 36.2+0.7
Total n-9 1.8+0.2 1.5+0.1 1.4£0.1 1.7£0.2 1.7+0.0
A6 index

(GLA+DGLA+AA)/LA 12.6+0.9a 7.6+0.5b 9.8+1.3ab 10.0+1.4ab 10.7+1.6ab

Data are meanstSE (n=5) and values without a common letter are significantly
different at p<0.05. ND; not detected. PA; palmitic acid, POA; palmitoleic acid,
SA; stearic acid, OA; oleic acid, LA; linoleic acid, GLA; gamma-linolenic acid,
alpha-linolenic acid, DGLA; dihomo-gamma-linolenic acid, AA; arachidonic acid,
DHA,; docosahexaenoic acid.
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Table 7. Effects of Ginkgo biloba and bamboo extracts feeding on fatty acid com-
position of liver neutral lipids of Sprague-Dawley rats.

Fatty acids (wt.%) Control Ginkgo Bamboo 1 Bamboo 2 Bamboo 3
<16:0 1.0£0.1a 0.5+0.1bc 0.9+0.1a 0.6+0.1b  0.3%0.1c
16:0 PA 22.4%0.9ab 19.2+0.9a 23.0x+1.4ab 23.8+2.1b 22.6+1.0ab
16:1 (n-7)  POA 1.5£0.2ab 0.7+0.2a 1.4+0.2ab 1.8+0.5b 1.4%0.2ab
18:0 SA 1.8+0.1a 2.5+0.1b 2.1+0.1a 2.1£0.1a 2.1£0.1a
181 (n-9) OA 16.9+0.9 15.4+1.6 16.8+1.2 18.3%+1.8 16.8%1.0
18:2 (n-6) LA 41.740.9ab 46.4+2.3a 41.9+1.9ab 38.9%£3.7b 42.5£0.9ab
18:3 (n-6) GLA 0.7£0.0 0.6+0.0 0.7+0.0 0.6+0.1 0.7+0.2
18:3 (n-3) ALA 0.24+0.0 0.2£0.0 0.2+0.0 0.1+0.1 0.1+0.1
20:1 (n-9) 0.2+0.0 0.2+0.0 0.1+0.0 0.1£0.0 0.4+0.3
20:2 0.5+0.0 0.8+0.1 0.3+0.1 0.8+0.5 0.3+0.1
20:3 (n-6) DGLA 0.3+0.0 0.3+£0.1 0.2+0.1 0.3+0.1 0.2+0.1
20:4 (n-6) AA 6.2£0.6 6.9+0.8 6.1£0.5 5.5+0.6 6.2£0.5
22:6 (n-3) DHA 0.24+0.1ab 0.3%£0.1a 0.2+0.1ab 0.1£0.0b 0.1x0.1b
Others 6.4+0.4 6.0+0.5 6.1+0.6 6.8+0.5 6.5£1.0
Total n-3 0.4+0.1 0.5+0.1 0.44+0.1 0.2+0.1 0.24+0.1
Total n-6 48.941.4ab 54.2+2.7a 49.0*+2.4ab 45.3+4.4b 49.5+1.5ab
Total n-9 17.1£1.0 155*+1.8 16.9+14 184+24 17.2+1.0
A6 index
(GLA+DGLA+AA)/LA 0.2%0.0 0.2+0.0 0.24+0.0 0.2+0.0 0.2+0.0

Data are means*=SE (n=5) and values without a common letter are significantly
different at p<0.05. ND; not detected. PA; palmitic acid, POA; palmitoleic acid,
SA; stearic acid, OA; oleic acid, LA; linoleic acid, GLA; gamma-linolenic acid,
alpha-linolenic acid, DGLA; dihomo-gamma-linolenic acid, AA; arachidonic acid,
DHA; docosahexaenoic acid.

Table 8. Effects of Ginkgo biloba and bamboo extracts feeding on serum

immunoglobulin levels of Sprague-Dawley rats.

IgA (ng/mL) 1gG (mg/mL) IgM( ¢ g/mL)
Control 53.56+3.4 3.52+ 0.54a 519+28a
Ginkgo 55.1%+2.9 4.03+1.12ab 444 +47a
Bamboo 1 56.7£2.1 2.62+ 0.43a 390£27a -
Bamboo 2 96.3£1.8 2.19+ 0.36a 411+73a
Bamboo 3 59.0+2.4 5.65+ 0.55b 669+44b

Data are means®SE (n=4 or 5) and values without a common letter are signifi-

cantly different at p<0.05.
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Table 9. Effects of Ginkgo biloba and bamboo extracts feeding on immunoglobulin
productivity of spleen and mesenteric lymph node lymphocytes in Sprague-

Dawley rats.

IgA (ng/mL)

IgG (ng/mL) IgM (ng/mL)

Spleen Control 3.2£0.5 24.3+1.2a 61.9+4.9a
Ginkgo 41417 244+4.7a 62.5£12.2a
Bamboo 1 7.6£2.5 24.0+1.6a 52.3+4.3a
Bamboo 2 4.7£0.6 26.0£1.3a 67.6+£4.9ab
Bamboo 3 43+0.3 33.5+1.6b 88.1+7.7b

MLN  Control 5.5+0.9 17.1£1.9a 6.8+1.2a
Ginkgo 5.2+0.9 12.9+1.5ab 3.3+0.4b
Bamboo 1 7.6+1.5 13.9£1.4ab 3.6+£0.4b
Bamboo 2 5.1+1.0 10.3£1.2b 2.1%+0.3b
Bamboo 3 5.3%+1.2 12.6+1.6ab 3.7+£0.8b

Data are means*SE (n=5) and values without a common letter are significantly differ-

ent at p<0.05.
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Summary

Ginkgo biloba and bamboo extracts are stuffs rich in polyphenols. In this study, we
examined effects of Ginkgo biloba and bamboo extracts on lipid metabolism and im-
mune function in Sprague-Dawley rats. Rats were fed diets with extract powders corre-
sponded to 0.1% polyphenols. After three weeks feeding, serum lipid parameters, fatty
acid composition of liver lipids and immunoglobulin productivity were measured. On
growth parameters, the weight of liver was higher while the weight of internal adipose
tissues was lower in Ginkgo biloba extract group compared with control group. The
other significant effects on growth parameters were not observed by any bamboo extract
feeding against control group. On serum lipid parameters, bamboo extract 2 increased
the serum HDL-cholesterol level, and Ginkgo biloba extract decreased the serum TG
level. TBARS shows a terminal product of lipid peroxidation, and PCOOH/PC shows
an initial peroxidation on lipid membrane. Although Ginkgo biloba extract increased
the liver TBARS level, it did not affect serum TBARS level and significantly decreased
PCOOH/PC level in liver and serum. Bamboo extracts did not affect the liver and serum
TBARS level, but decreased PCOOH/PC level. Arachidonic acid (20:4 n-6) levels were
comparable in the liver phospholipids and neutral lipids among all the dietary groups.
Stearic acid (18:0) levels were remarkably higher in Ginkgo biloba extract group com-
pared with control group. On immune function, bamboo extract 3 enhanced IgG and
IgM productivities of spleen lymphocytes, and it was suggested that the increase of Ig
productivity by spleen lymphocytes contribute to the elevation of serum Ig level. These
results indicate that flavonoids derived from Ginkgo biloba or bamboo extracts play dif-
ferent roles in lipid metabolism and immune function in vivo. The results in high
weight of liver and low weight of internal adipose tissues by Ginkgo biloba extract feed-
ing might contribute to liver function and lipid metabolism. Moreover, the enhancement
on Ig productivity of spleen lymphocytes by bamboo extract 3 feeding might be useful
for activation of host-immunity.



