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Abstract ; The aim of this study was to investigate the subacute toxicity of polyprenols from G. biloaba L. (GBP). 80 rats
(female and male,each half) were randomly divided into 4 different groups,including GBP 417,833 mg/kg, and 1250
mg/kg (equivalent to 50,100 and 150 times of the recommended dose) groups and negative control group. When rats
were continuously feeding in 30 days with GBP mixed into basal diet,routine test and biochemical indexes of blood were
determined. The quantity of liver, kidney, spleen and testis were weighed, and histopathological examination were per-
formed on liver, kidney,spleen, stomach ,ovary and testis. During the period of 30 d’ s feeding, the results showed that all
rats performed normal at the end of the experiment,and the difference between different groups on the body weight, in-
creasing weight , food intake ,food utilization rate and organ/body weight ratio of rats were not statistically significant (P
>0.05). The difference of routine indexes of RBC, WBC,HGB ,NE,LY ,MO,EO,BA as well as biochemical indexes of
alanine aminotransferase , aspartate aminotransferase, urea, creatinine , blood glucose, total cholesterol , triglyceride , albu-
min and total protein,were also not statistically significant (P >0.05) . Histopathological examination showed no specific
lesions for organs. No apparent toxicity and no adverse effects to rats were observed by feeding 1250 mg/kg of GBPfor
continuous 30 d. Therefore , GBP can be considered safe and nontoxic.
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Fig. 1 Chemical structure of dolichols and polyprenols of G.
biloba (n =12-18)
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Fig. 2 Biological metabolism of dolichols and polyprenols of G. biloba L. in vivo
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55X R b, KB /ME , iF 6 S ) 4 R L S
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Table 1  Effect of GBP on body weight of rat (x +s)

HES GBP F 4 s I

Gender C(ng(/lij)ge No. of animal I‘:itii;}lltl(x;d)y 7d(e) 14d (g) 20d (g) 30.d (g)
Mt Female 0 10 82 +3 130 +6 164 +10 191 £13 209 +18
417 10 82 +3 130 £5 165 £10 191 £11 212 £16

833 10 81 +3 127 +7 163 =8 190 =11 211 +13
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1250 10 82 +2 130 +7 160 =11 186 +15 209 +15
# Male 0 10 84 +7 143 £ 11 203 £10 262 +13 31513
417 10 84 +6 145 +6 205 + 10 262 + 16 313 +18
833 10 855 146 6 206 +6 263 +6 321 +16
1250 10 84 +3 145 +6 203 +38 260 + 15 315 + 14

2.2 GBPXAREYWH HERMNZM

730 d BEFRIREG h, GBP 4557 1 4 Ml Ak K B
) P o, o P 2 B BB B — JE £ 96
g Bl — & 154 g, BiF ik 5] 468 g; Xf
ZH M RN — b 127 ¢ $d 5 — Bk 225 ¢,
SR RIA E) 648 g, MEME R B R4 25 F R R (P
<0.05) , {H 2, A [F] 0k A K B4, GBP 22 25 i 241
55 R g, 4 JR) o R i 2 T S
Z5(P>0.05), k2, KEEWH %A 30 d

ML o e J ) S8 020, oo R 2 O LS — R R A )
H#49.8% o — At BRI A 12.6% , S &Y
FIF R 27. 1% 5 % e 2 e B 55— J o £ 70 P % 6.
0% , fic i — JA E & A % 25. 3% , S Fll H %
35.5% , Wi fie A BROGT HR 4 A i Jm — ] 06 ) SRR
SEYIR R 225 (P <0.05) ,{/H GBP 4%
250 e 2 5 R L, A TR I K SR A R
B 225 (P >0.05), ng& 3., Hit, GBP X K&
Y A 7 A W 8 AR
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Table 2 Effect of GBP on food intake of rats (x £s)

GBP 5l 41

I Female 0 10 96 +5 104 +6 115 £5 154 +16 468 + 16
417 10 97 £3 101 =7 113 £6 158 £6 469 +13
833 10 97 +4 103 =5 114 =5 154 +8 469 + 15
1250 10 99 +4 103 £5 114 +5 158 £ 15 474 +9
T Male 0 10 127 =4 130 =5 166 6 225 +4 648 +8
417 10 129 £2 129 +7 168 +4 226 13 651 +8
833 10 126 +4 128 +12 169 +7 225 +6 648 +17
1250 10 126 £3 129 =11 167 £5 227 +4 650 =11
x3 GBP X AXREYWH AEMIM(x+s)
Table 3  Effect of GBP on food utilization rate of rats (x +s)
P FI| -4 HE 1) FH 2%
(;Eilir %];lpllljt)ig(g No.fgjofffﬁjlfflmal 1~7d (%) 8~14d (%) 15~21d (%) 22~30d (%) ij ;ﬁozﬂziz
(mg/kg) utilization rate( % )
M Female 0 10 49.8 £6.2 33.0+4.9 23.7+4.1 12.6 +3.6 27.1+£3.6
417 10 48.9 +4.4 35.4+£9.2 23.0+4.6 14.2 +5.9 27.7£3.4
833 10 47.8 £5.7 34.1+5.2 24.1+6.7 14.7 £3.2 27.8+2.9
1250 10 48.7 £6.5 30.1+7.6 22.6 £5.0 15.7 £4.5 27.0£2.9
JifE Male 0 10 46.0 +£6.2 46.7 £5.9 35.0+4.2 25.3+£3.3 35.5+2.2
417 10 47.0 £5.3 46.8 4.7 34.3+5.0 24.1+4.9 35.1+3.0
833 10 48.2 £5.1 47.1+£9.9 34.0+3.9 27.9+6.0 36.4+2.6
1250 10 48.3 4.2 45.3 4.5 33.9+8.5 25.9 £4.7 35.5+2.4
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L, e R B A0 N B 2K b o v R A i
(NE) AL (LY) FAAZAI (MO) \REmR PR 2
HL(EO) g R P74 i ( BA ) 25 35 78 1E ¥ U 303
PN, 55 A R BT IR ZELAH L BT 7 AR B 22 5 (P >
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Table 4  Effect of GBP on routine blood test of rats (x +s)

GBP Fil 20 S
Fasl| y
) GBP dosage rj]%ﬁ WBC (10°/1.) RBC (10"/L) HGB (g/L)
Gender No. of animal
(mg/kg)
B Female 0 10 9.1+1.7 6.8 +0.5 150 +8
417 10 8.1+1.3 6.7+0.3 147 +5
833 10 8.1+1.2 6.7+0.2 150 +4
1250 10 8.5+1.4 6.7 +0.5 150 + 10
T Male 0 10 9.1x2.1 6.7+0.4 147 +7
417 10 10.3+1.4 6.9+0.8 152 +16
833 10 10.8 £2.7 6.8+0.4 149 +6
1250 10 9.7+x1.7 6.5+0.3 145 +7
£5 B XIKEEMMAKEBI (% ,x =)
Table 5 Effect of GBP on white blood cells of rats (% ,x +s)
GBP F| 21 A
JH B
P GBP dosage AP NE LY MO EO BA
Gender No. of animal
(mg/kg)
i Female 0 10 17.9+6.6 78.9 +7.5 0.3+0.1 2.8+1.8 0.09 +0.06
417 10 17.1 4.1 80.3 +4.6 0.3+0.1 2.2+0.9 0.08 £0.06
833 10 17.1 5.7 80.3 £6.1 0.2+0.2 2.2+0.7 0.09 +0.08
1250 10 19.1+3.7 78.4 +3.3 0.3+0.2 2.2+0.7 0.09 +0.09
1 Male 0 10 17.1+1.9 80.6+2.6 0.2+0.1 1.8+£0.9 0.10 £0.01
417 10 19.1+£3.6 78.3£4.6 0.2+0.1 1.5+0.5 0.10+£0.10
833 10 19.9+4.6 78.2 +4.4 0.3+0.1 1.5+0.9 0.10+£0.10
1250 10 18.8 +2.8 77.0+£9.3 0.3+0.1 1.6 £0.5 0.07 £0.08

2.4 GBP XMmiBEAHIEIR= M0

GBP #5555 2 Mk K R A Ak g dn b R ITTA R
MR 2 JEH AS W (AST) RN 24 R 2 SL L FE  (ALT) 15
TR, (P R R PR & (BUN) JILEF L IH
[T B AR H i — 8 45 A A8 A v 1 R, R
SR P B L 2R RS ER R AR ], S R4 AH
Ll , #5790 1 2 Aol R BRI 3 T 4% 1 A AR 38 AR 2 A IE
HWERIN, 2R A GIEE L (P>0.05), Il
%6, 5EHUIBIREE REXT ™, GBP X il i A4 1k
FRARFZ I LA — B, 22 54 T Hh =g #6845, B+
HH SI 16 X0 5 R AR AT P SR8 8 T 2 s A 1) 8 ) AR A
3R O B R R 2 25 ) 2500 mg/keg 551 o VR

Rl ARDRE IR R ER 90 d, S BB A I 2R 13 0 T 751 i
100 mg/kg, MIAHF SR AR A - 5 860 B 24 1 Bl
WL K 417 833 mg/kg Fl 1250 mg/kg =4 ,
LIR30 o B EARGE GBP A REILARDIfE, 7
AEE T W & HL 4t GBP & | 45 25 i [A) A ] 1
(1), AT REVF A Tk — 2D 5R
2.5 GBPXARAERENES.FMEEHZM
55 BRAL(E LA, GBP 2% 511) 2 20 % K B 25 468
XPE R R B R L R S 0 R R
(P>0.05), 1B GBP Xf KA NEEA 0, 3%k
7T FIK 8,
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F 6 GBP X KRABH MEXIBIRAIRM(x £5,n=10)
Table 6 Effect of GBP on blood biochemical indexes of rats (x £s,n=10)

P C‘BP 2 AST ALT BUN ] Hﬂﬁf L ] st JE_WFH ?EE‘ ik Fiﬁf—fl HEH A
Gender GBP dosage (U/L) (U/L) (mmol/L) Creatinine  Cholesterol  Triglyceride Blood glucose ~ Albumin  Total protein
(mg/g) (umol/L)  (mmol/L) (mmol/L) (mmol/L)  (¢/L)  (g/L)
M Female 0 163 +24 33 +6 6.7+1.3 57 +4 1.80+£0.30 2.00 £0.40 4.3 +0.4 37 1 62 +2
417 164 +14 34 +7 6.3+0.7 58 +3 1.85+0.36 1.85+0.64 4.6+0.5 37 +1 60 +1
833 157 +22 35 +8 6.8+1.0 59 +3 2.01 £0.34 1.84+0.64 4.6=x0.5 36 +1 61 2
1250 160 +17 31 5 6.6+0.6 57 2 1.93+£0.42 2.34+£1.24 4.2+0.4 36 +1 60 +3
It Male 0 169 +40 42 +8 5.4+0.9 53+3 1.67 £0.27 1.31+0.31 4.5+0.5 35+2 59 +4
417 174 +38 41 =11 5.3+0.6 53 +4 1.70 £0.22 1.34£0.29 5.0+0.8 36 1 60 +2
833 183 +31 44 +8 5.6+0.7 51 +3 1.85+£0.21 1.64 £0.41 4.7 +0.3 36 +1 59 £2
1250 159 £25 36 +5 5.3+0.5 51+3 1.83£0.24 1.64 +0.44 4.8 0.5 36 1 60 +2
£7 CBP MAREBLEERAOBM (gx+s5,0=10)
Table 7 Effect of GBP on absolute weight of rats organs (g,x £s,n=10)
P Cup AL S W EL e A
Gender GBP dosage No. of animal Liver Kindey Spleen Testes
(mg/kg)
I Female 0 10 6.58 £0.56 1.66 £0. 14 0.46 £0.07 -
417 10 7.14 £1.00 1.65 +£0.20 0.49 £0.07
833 10 6.47 £0.42 1.53+£0.30 0.51 £0.03
1250 10 6.77 £0.56 1.66 £0.12 0.50 +0.09
T Male 0 10 9.57 £0.65 2.62+£0.19 0.74 £0.11 2.92+0.23
417 10 9.76 +1.02 2.56 £0.31 0.73 £0.12 2.87 £0.27
833 10 9.81 £0.69 2.61 £0.23 0.74 +£0.09 2.80 +£0.30
1250 10 9.86 £0.59 2.57 +0.20 0.68 £0.13 3.01 £0.26
&8 GBP X ARAEMLLAIRM (% ,x =)
Table 8 Effect of GBP on organ/body weight ratio of rats( % ,x +s)
) o AL St W/ 1k /1 W1k i
Gender m g/kg)b No. of animal ~ Liver/body weight Kindey/body weight Spleen/body weight “wgighl Y
M Female 0 10 3.15+0.15 0.80 £0.04 0.22 £0.02 -
417 10 3.36 +£0.33 0.78 +0.08 0.23+0.03
833 10 3.07 £0.14 0.73 £0.14 0.24 £0.01
1250 10 3.24 £0.23 0.80 £0.07 0.24 £0.03
J#E Male 0 10 3.04 £0.13 0.83 +0.06 0.23 +0.03 0.93 +£0.08
417 10 3.11£0.19 0.83 £0.07 0.23+£0.03 0.92 £0.09
833 10 3.05+£0.16 0.81 £0.07 0.23 £0.02 0.87 £0.10
1250 10 3.14 £0.19 0.82 +£0.05 0.22 £0.04 0.96 £0.08
2.6 RIEBAR[EKRE EIN7IN0) N =S AR SRS e SR SN L)

GBP #4705 21 sh Wy KA fige ks A, AT VBB, ARATEE PRGBS AL AU B A A A AR IR 9
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Table 9  Effect of GBP on histopathological examination of rats ( numbers)

i I 7 s X} & 2H Control group 572 High-dose group

Organs Morphological change Mt Female I Male 1 Female T Male
AT Liver 405 N 25 30 Liver cytoplasm vacuoles 1 0 0 0
B2 BEFE M Mild hyperemia 2 1 2 2
RANMIIRME Inflammatory cell infiltration 0 0 0 2
% Kindey 1% 75 11 Mild hyperemia 3 0 0 1
KA EE Inflammatory cell infiltration 0 0 1 0
¥ Stomach B 1L Mild hyperemia 0 1 0 0
RANMIIRE Inflammatory cell infiltration 1 0 0 2
J% Intestines IRBEEFEIM. Mild hyperemia 1 1 1 0
JRTRIA R Bk 0 0 1 0
Ji%t Spleen I BRI Mild billd stasis 1 0 0 2
PR BE Necrosis 0 0 0 0
B £ Ovary oIl Hyperemia 0 - 0 -
2L Testis RS ANV L Sperm cells decreases - 0 0

3 it EANME(LY) FRAZAIAE(MO) (FERRIERLANH (EO) |

NG B R AR A i BV A RGRRA, 1E A
PRMREE T H NS RE ) £ W v 40 A SR G045 1 A 22 bt
PEATIEH BRI . 1997 47 LIk, F Bt 2 7 Aol
BREEEFEBE BIOLAT 28 w) A F AT i 58 SO B T % 7
fin 44 A1 Poliprenoli. (1) 5 ¢4 B ] 351, 4 R B kb 78
LT H A AR T2 R AL L R A A T R
A, BT IJUFEEA AN B RIE . E A8
7 BB s EE e 30 b, IR A H IR 3R A e
10 ~2000 mg/kg b. wt. ,LDs, KTF 20 g/kg; HEHFIA
B2 JULPR R Ik S, A R R NG ) R
10 ~ 1000 mg/kg b. wt. , LDsy KT 1 g/kg, NMHZGRL
B, T FLJCAT T #E R VR o

FATH LR I IE RO B AT i SR NG RN
SR S BELS A AL, Yo o MEARBEZE AL, O B 00
SERTEER . ARSI AR A I R AR T 2
FEH2A T, g5 SR, LA 417 833 mg/kg A1 1250
mg/ kg 7 i (AH 4 F #E7E 50 &= 19 50,100 F1 150 £%)
(AR A I SR I B 45 A SRt Rl R 32 K R 30 d,
SN A AE A DE B 5 X A K R AR R Y
HEE R YR SR L 5 X B2 LA, 22 7Y
TeGeit 2 (P >0.05) , % kK BREL 20 il 14K
(RBC) .4 e 314 (WBC) (Il £L85 F (HGB) | Ifi/]s
8. AT B 2 b g th MR 4 L (NE) (i

WE BRI A2 M (BA ) A% ML MR bR AT S, X 1L 3
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