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Experimental studies on the toxic effect of grape seed
proanthocyanidin extract

CHEN Hui-cong,ZHAI Jian-ying, ZHANG Guang-ping, YANG Hai-run,ZHANG Si-yu,ZHU Xiao-guang,
JIANG Wei,LI Jin—-sheng”

(National Engineering Research Center for R&D of TCM Multi-ingredient Drugs, Beijing 100079, China)

Abstract: Objective: To study the acute and long—term toxicity of grape seed proanthocyanidin extract(GSPE),
in order to provide safety experimental proof for clinical application. Methods:In the acute toxicity study,mice
were intragastrically administered with GSPE in different concentrations,and calculate the median lethal dose
(LDg) by Bliss method. In the long —term toxicity study,rats were randomly divided into four groups:blank
control group, maximum (428.57mg/(kg -d)),middle (214.29mg/(kg -d) ) ,minimum (42.86mg/(kg -d)) dose
group of GSPE. After continuously took GSPE orally for 26 weeks,rats behavior,weight gain,food consumption,
blood test,biochemistry test,urine test,systematic autopsy and histopathologic diagnosis were observed.
These above indexes were inspected again 4 weeks after cease of feeding. Results:The oral acute toxicity
study of GSPE in mice revealed that the LDy, was 3451.9mg/kg. The long—term toxicity study showed that no
significant differences were observed in rat’s behaviors,food intake and relative examination indexes among
the 3 different dosage groups of GSPE,which compared with normal control group. There was no abnormal
result of blood test, biochemistry test,urine test and histopathologic diagnosis in rats. Conclusion: These studies
demonstrated that GSPE was safe and did not cause any detrimental effects in vivo under these conditions in
this study.
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Table 1  Effect of GSPE on haematological parameters of female rats
RIUE R L TR0 AL P FEpT L
134 7.78+2.37 6.31+2.24 4.71+1.45% 5.47+0.86
WBC (0%L™ 26 5.37+2.08 5.362.10 5.03+2.03 5.97+2.66
A4 ) 13.79+4.32 13.62+3.29 8.50+2.68* 9.55+4.13
13)A 6.11+0.44 5.85+0.26 6.03+0.45 5.78+0.40
RBC (0%/L™ 26 6.22+0.26 6.07+0.26 5.83+0.40%* 6.13+0.20
P4 7.490.49 7.35+0.14 6.80+0.437* 5.78+0.40
134 14.18+0.81 13.56+0.74 13.98+0.89 13.64+1.11
HGB (g/1) 26 15.49+0.61 15.21+0.77 14.63+0.72%* 15.40+0.26
A4 )] 16.58+1.08 15.94+0.64 15.34+0.73% 15.48+0.71%*
13)A 29.40+1.96 28.08+1.44 28.82+1.83 27.44+1.93
HCT (%) 26 29.59+1.18 28.84+1.28 27.62+1.76%* 29.19+0.77
WS4 33.46+2.60 32.12+0.90 30.18+1.77* 30.84+1.43%*
134 599.00+70.30 436.60+202.60 599.60+52.06 585.60+£119.52
PLT (101D 26 463.90+104.56 609.80+93.14* 557.80+£136.18 496.80+166.14
A4 ) 539.80+79.99 585.00+36.54 675.00+£78.20* 642.40+114.15
13)A 6.49+2.09 5.48+207 3.98+1.23* 4.87+0.88
Ly (%) 26 76.80+6.76 74.09+6.17 72.16+8.61 73.49+6.09
WS4 47.26+28.28 39.46+28.99 65.18+13.79 59.30+11.78
134 1.09+0.59 0.65+0.27 0.54+0.20* 0.44+0.09%*
Gr (%) 26 20.08+4.27 21.53+6.39 24.84+8.09 23.39+4.98
P54 ) 39.38+32.24 47.0425.37 18.36+3.80 29.54+12.48
138 8.42+0.43 8.20+0.21 8.42+0.31 8.70+0.33
PT () 26 6.59+1.02 6.86+0.41 7.02+0.23 6.87+1.00
WS4 9.56+0.21 9.12+0.20 9.16+0.50 9.26+0.40
134 15.68+0.89 14.86+1.70 16.22+1.83 16.96+1.59
APTT (5) 26 10.11+0.63 8.53+1.63* 10.10+1.38 16.86+14.44
P54 ) 9.72+1.72 9.76+0.89 9.82+1.04 9.72+0.81

e 5 4 2 41 50 TR LR AL, #p <0.05, *%p<0.01; WBC: T4 M 14, RBC: 2040 fg 140, HGB: 1L 21 85 1175 £, HCT: 2040 fild J 71,
PLT: ML /NS HE, Ly : Wk CL 40232, Gr: Pk 401040248, P2 042 U AL 6 s IS ), AT s 375 A 30500k 0L 375 T 1 5 6200
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Table 2 Effect of GSPE on haematological parameters of male rats

- \ - AR
Rl I IERRA Gl R4 AL
13) 7.67+2.22 9.65+0.70 8.14+1.27 10.29+1.70%*
WBC (0%L™ 264 9.15+2.31 8.20+1.74 7.68+2.01 7.78+2.62
KA AT 11.00+2.67 9.12+1.96 9.41+4.23 8.85+2.93
134 6.09+0.22 6.55+0.22% 6.50+0.26* 6.69+0.31%**
RBC (101 264 6.71+0.36 6.62+0.28 6.83+0.28 6.70+0.33
K 4)H 7.44+0.54 7.51+0.40%* 6.91+0.42%* 6.68+0.57*
13) 13.70+0.50 14.46+0.47%* 13.78+0.47 14.52+0.75%*
HGB (g/L) 264 16.18+0.78 15.69+0.80 16.22+0.61 15.83+0.74
KA AT 16.36+1.47 16.64+0.58%* 15.12+0.87 14.86+0.74%*
134 27.16+£3.83 29.66+0.93 29.10+0.74 30.28+1.77*
HCT (%) 264 30.55+1.63 29.54+1.65 30.59+1.27 29.98+1.42
K 4)H 32.76+3.61 33.18+1.54 30.14+1.50 29.40+1.69%
13) 524.40+277.97 561.20+179.84 611.80+48.65 577.20+94.64
PLT 0L 26/ 597.50+134.87 561.90+69.23 585.20+122.40 466.90+150.54*
KA 4T 601.80+113.77 630.80+51.08 577.20+112.22 556.00+85.64
134 6.61+£1.90 8.14+0.47 6.60+1.29 8.84+1.62%*
Ly (%) 264 78.38+6.05 79.82+4.60 78.06+2.01 78.48+5.40
PRI 4JE 59.28+20.42 50.24+14.90 57.64+22.13 61.44+21.49
13) 0.99+0.42 1.18+0.21 1.24+0.66 1.16+0.24
Gr(%) 26/ 17.15+3.42 17.74+4.69 19.66+1.75 18.56+3.51
KA 4T 13.44+4.02 35.96+15.12 29.90+13.05 26.72+15.52
134 9.04+0.54 8.56+0.22 8.26+0.48 8.68+0.70
PT (&) 264 8.46+0.40 8.05+0.41 7.15+0.41 7.06+0.37
K 4)H 8.50+0.65 8.80+0.45 8.54+0.19 8.54+0.62
13) 18.70+1.56 18.54+2.54 19.12+2.16 17.50+2.39
APTT (s) 26/ 20.44+4.50 20.94+4.79 17.38+2.30%* 16.32+3.88%*
KA AT 10.88+1.39 12.06+1.36 11.20+0.62 11.58+1.52
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Table 3 Effect of GSPE on serm biochemical parameters of female rats

R X - AT 2%
K e bR ) (] 1T IR 2 IR R L
137 43.48+3.15 44.9242.16 42.84+1.58 40.58+2.93
ALB (g/L) 264 35.74%1.22 36.59+1.09 36.34=1.44 35.03+1.90
A4 37.48+0.80 36.16£1.12 36.12+0.78 36.68+1.69
134 58.70+30.20 67.80+36.24 38.40+9.56% 37.20+8.67
ALPD) 267 82.50£11.13 82.60+13.30 73.30£22.36 90.70+19.98
R34 107.60+6.58 79.2020.19% 69.40%12.34%%* 97.80+28.01
13)7 57.76£11.23 48.78+12.90 48.12+8.32 47.6016.29
ALT (U/L) 26/4 92.26+48.69 88.63+25.35 68.13+37.97 78.76+37.17
A4 133.06+30.00 147.56+57.00 103.34+32.39 183.30+210.83
13 258.00+44.30 213.60+79.80 215.00+69.76 210.80£102.41
AST (U/L) 267 410.90+182.55 413.00+133.68 276.40+140.46 341.10£197.94
R34 441.00+£95.32 440.80+124.32 371.60+69.82 315.00£111.02
13)7 2.0420.29 2.05+0.37 2.4520.19 2.5920.70
T—CHO (mmol/L) 264 1.84+0.29 2.06+0.44 1.84+0.28 1.84+0.42
R4 2.11+0.41 1.84+0.56 1.910.71 2.1420.65
134 9.54+3.20 13.24%2.66* 5.42+2.58% 12.30+2.00
GLU (mmol/L) 267 9.224+2.03 7.41+2.40 8.64x1.87 9.78+3.18
W 4M 9.80+3.26 10.72+3.02 7.18+0.74 11.20+1.53
137 5.42+1.24 5.802.19 5.38+0.89 3.9420.54
TBIL (mol/L) 26J# 4.50+1.53 5.32+1.84 4.66+1.32 4.27+0.82%
A4 5.500.46 5.68+1.22 6.000.88 7.90+2.58
134 0.80+0.46 1.15£0.71 0.82+0.34 0.64+0.26
TG (mmol/L) 267 1.13+0.46 1.21+0.48 1.07+0.29 1.15+0.56
WAL4H 0.62+0.14 0.59+0.23 0.84+0.25 1.33x1.27
137 69.16+5.80 69.50£5.38 67.32£1.75 65.92:+5.90*
TP (g/L) 264 69.33+5.34 68.24+3.40 66.43+6.22 68.79+5.89
A4 67.50+2.32 65.48+3.11 64.72+3.43 63.68+0.44*
134 8.42+3.12 8.38+0.51 7.08+0.66 7.56+1.87
UREA (mmol/L) 267 7.99+0.65 7.67+1.04 7.82+1.03 8.27+1.01
WE 4 8.00+3.39 9.24+2.80 7.66+1.28 9.68+3.88

T 2 SRR LEER, #p<0.05, #4p<0.01; ALB: [12K 11, ALP: Bl PR FR I, ALT: 75 B2 SLEE RS, AST: [ & 2R & L

B, T-CHO: S fE[E B, GLU: 4 44, TBIL: JAHZT 22, TG: H i =g, TP: S8 1, UREA: JR £ ; %4,
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Table 4  Effect of GSPE on serm biochemical parameters of male rats

Rt e IR AR R (EAIRAl
134 38.64+2.40 37.90+0.72 38.42+1.24 40.78+2.46
ALB (g/1) 26 33.80+2.18 34.97+1.54 36.03+2.00* 35.88+1.73*
K 4)H 37.24+1.05 37.74+1.19 37.84+0.94 37.54+1.62
13) 83.40+14.92 80.00+10.42 100.00+20.17 91.20+16.27
ALPAD) 264 84.90+18.78 86.90+26.39 88.60+16.34* 91.90+£25.53*
PRI 4)H 79.20+21.48 90.00+31.48 74.00+14.71 73.40+15.13
134 70.30+14.63 93.14+16.51 100.88+52.29 92.50+36.38
ALT U/ 26/ 122.06+39.69 108.56+39.70 82.28+22.94* 80.63+31.06%*
K 4)H 127.92+78.08 124.46+35.02 97.36+20.60 204.92+165.52
13) 294.60+86.90 407.80+73.03 368.20+82.61 336.00+£142.39
AST (U/L) 264 478.40+136.65 466.50+131.77 345.90+129.82%* 285.40+113.69%*:*
PRI 4)H 355.80+207.38 384.20+90.16 408.60+104.69 459.80+167.81
134 2.45+0.67 2.09+0.43 2.13+0.22 2.45+0.42
T-CHO (mmol/L) 26/ 1.77+0.29 2.03+0.42 2.16+0.36* 2.03+0.29
K 4)H 2.23+0.47 1.70+£0.24* 1.58+0.28%* 1.92+0.33
13) 9.50+0.64 10.36+1.43 11.10+£2.13 9.72+3.41
GLU (mmol/L) 264 9.03+1.66 11.83+£3.43%* 9.40+2.76 11.76+2.94%*
PRI 4)H 9.64+1.94 11.64+3.09 7.86+1.09 9.30+0.32
134 6.00+2.16 5.96+0.81 5.60+1.02 5.88+2.89
TBIL (umol/L) 264 3.62+0.97 5.86+2.06%* 5.01+£1.28%* 4.82+1.05
K 4)H 7.68+2.60 4.72+0.55%* 5.34+1.48 6.48+2.18
13) 1.36+0.58 1.19+0.34 1.08+0.26 1.11+0.57
TG (mmol/L) 264 1.09+0.34 1.39+0.45 1.35+0.59 1.43+0.73
PRI 4)H 1.32+0.75 0.78+0.22 0.95+0.22 1.15+0.33
134 60.36+5.36 59.80+1.54 61.86+3.27 66.64+6.29%
TP (g/1) 264 61.92+4 .47 63.10+4.61 66.36+£5.51* 63.37+4.66
K 4)H 63.56+3.31 65.06+3.44 64.84+1.42 62.36+3.69
13) 6.80+1.42 7.08+0.74 7.76+1.03 6.88+0.75
UREA (mmol/L) 264 7.16+1.06 7.78+1.14 8.00+1.31 8.16+1.80
PRI 4)H 7.60+3.47 8.64+1.56 6.86+0.93 9.48+6.07
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Table 5 Effect of GSPE on relative organ weights of female rats (g/100g bw)
" . JRAET %
s M AT 4 e [
134 0.346+0.027 0.284+0.025 0.323£0.027 0.312+0.012
AL 264 0.338+0.021 0.339+0.026 0.351+0.043 0.356+0.027
A4 0.353+0.029 0.330£0.013 0.338+0.036 0.334+0.030
135 2.957+0.309 3.014£0.294* 2.763+0.158 2.929+0.363
JH 264 2.573£0.170 2.747+0.162 2.635+0.143 2.685+0.231
A 2.414+0.191 2.523+0.151 2.552+0.102 2.554+0.161
134 0.174+0.019 0.173+0.026 0.192+0.016 0.195+0.030
i 26/4 0.183+0.030 0.227+0.052 0.200+0.031 0.210+0.053
A4 0.185+0.027 0.212+0.011 0.192+0.007 0.198+0.019
135 0.401+0.038 0.410+0.052 0.389+0.073 0.421+0.033
Jis 26 0.562+0.160 0.697£0.176% 0.696+0.336* 0.725+0.468%*
4 0.635+0.064 0.738+0.280 0.654+0.141 0.684+0.212
134 0.681+0.027 0.673+0.076 0.699+0.056 0.724+0.031
(53 26)4 0.598+0.032 0.694+0.050% 0.678+0.063 0.701+0.067
A4 0.607+0.037 0.634+0.053 0.664+0.068 0.708+0.180
135 0.641+0.065 0.602+0.035 0.669+0.039 0.669+0.033
i 26)4 0.599+0.054 0.674+0.060 0.685+0.070 0.671x0.062
4 0.555+0.041 0.671x0.070 0.653+0.039 0.647+0.052
13)# 0.031+0.005 0.028+0.006 0.030£0.007 0.028+0.006
(=g 26 0.021+0.003 0.027+0.004 0.027+0.004 0.025+0.003
A4 0.023+0.004 0.027+0.004 0.027+0.002 0.023+0.002
135 0.120£0.022 0.120+0.023 0.134+0.030 0.107+0.041
JHEq 26)4 0.099+0.032 0.113+0.024 0.110£0.038 0.104+0.024
4 0.064+0.022 0.092:£0.020 0.073+0.012 0.096+0.024
134 0.23+0.07 0.25+0.04 0.23+0.09 0.21+0.04
T 26/4 0.050+£0.009 0.049+0.010 0.055+0.007 0.052+0.008
A4 0.234+0.083 0.269+0.067 0.258+0.064 0.321£0.137
135 0.070+0.020 0.068+0.017 0.070+0.019 0.063+0.010
b 5L 264 0.247+0.116 0.259+0.066 0.228+0.065 0.279+0.095
R4 0.047+0.010 0.057+0.007 0.065+0.008 0.068+0.037

o A5 A SRR AL LR, #p<0.05, ##p<0.01 .
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SPEREPESZES, M2 22 LD N 2.75g/ kg, {H AT HALHA R,
FHRTT LA w2t R A5 0w DL A -1 K R IR
fiftdt B HITIT « Ray SEEUSIRS THO3640 26 K 5 46 75 21k
17T Aon up A B AT T, R 2R & D 4y
LD ##115000me/kg, 45 T TH636 54 250 100,250
F1500mg/ (kg dd 64~ KL RESE R 7w, HoXT 5234
ML A A 25 0 LT 45 CAS R G2 o ARFFTER B, I
AR 3£428.57.214.29.42.86mg/ (kg *d) B 711 (A 24
F AN H FE 100,50 1065 45 Kk fl 3 223 5 26 )4
RIS FERIE o A5 254, R RIS K il
FEAE I I E R R ROV, %A RS IR HRE 1
A H 2 N EE R 2T A 30 RN Dy, 55 28067 it
WHEF RN, N 2 .
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