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Study on Long — Term Toxicity Test of Tribuli Fructus Crude Powder

Youliduzi MAIMAITI'? , Abudujilili ABUDUAINI'?, Aiximujiang REFUKATI'?,DOU Qin'? LI Zhijian®

(1. Institute of Xinjiang Traditional Uyghur Medicine ,Urumqi,Xinjiang ,China  830011; 2. Laboratory of Traditional Uyghur Medicine Prescription of

Xinjiang . Urumgi , Xinjiang .China  830011; 3. The Scecond People's Hospital of Xinjiang Uyghur Autonomous Region.Urumgi, Xinjiang .China  830049)
Abstract: Objective To investigate the long — term toxicity of Tribuli Fructus crude powder on rats. Methods A total of 120 SD
rats were selected and randomly divided into the control group (equal volume of drinking water) ,the low —,medium —,and high —
dose groups (2.13,4.25,8.50 ¢ / kg of Tribuli Fructus crude powder) , with 30 rats in each group. Each group was given
corresponding drugs or equal volume of drinking water (15 mL / kg) by gavage,once a day for 30 d. The body weight and general
condition (appearance, toxic reaction symploms and so on) in each group after the last administration and 30 d after the last
administration was determined or observed. Hematoxylin — eosin staining method was used to observe pathological changes in liver
tissue. The changes in indicators related to blood cells, blood biochemistry, serum electrolytes and coagulation were detected.
Results During the administration, no death or obvious toxic reaction was observed in the low -, medium — and high - dose
groups. The body weight in the low —,medium - and high - dose groups showed a normal growth from the start to 30 d after the
last administration, and that was similar to that in the control group after the last administration and 30 d after the last
administration (P > 0.05). After the last administration, different degrees of focal inflammatory cell infiltration were observed in the
low -, medium — and high — dose groups, and hepatocellular steatosis was observed in the high — dose group, while the above
symptoms in the above groups improved to varying degrees 30 d after the last administration. After the last administration, compared
with those in the control group,the alkaline phosphatase (ALP) level of female rats in the medium — dose group was significantly
lower (P < 0.05) ;the red blood cell count (RBC) , hemoglobin (Hb) level and mean corpuscular hemoglobin concentration
(MCHC) of male rats in the low — dose group were significantly higher, the mean corpuscular volume (MCV),mean corpuscular
hemoglobin (MCH) and reticulocyte (RET) level were significantly lower;the MCH of male rats in the medium — dose group was
significantly lower;the RBC and Hb level of male rats in the high — dose group were significantly higher (P < 0.05). Thirty days
after the last administration, compared with those in the control group,the MCV of female rats in the high — dose group was

significantly higher, the ALP of female rats in the low —, medium - and high — dose groups and vy - glutamyl transpeptadase
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(GGT) level of female rats in the medium — dose group were significantly lower (P < 0.05) ; the lymphocyte percentage

(LYMPH) of male rats in the low — and high — dose groups was significantly higher (P < 0.05). Conclusion Long — term

administration (> 30 d) of high doses of Tribuli Fructus crude powder (> 8.50 g / kg) has a certain hepatotoxicity on rats, while

the toxic reaction can disappear on its own with the prolongation of drug withdrawal.

Key words: Tribuli Fructus;crude drug;rats;long — term toxicity test;hepatotoxicity
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Fig. 2 Pathomorphological changes of liver tissue after the last administration (HE, x 20)
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Tab.1 Pathological changes of liver tissue in each group (n = 30)
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Tab.2 Comparison of blood cell indicators of female rats in each group (X + s)
. oy il | A E A Rk !
i A#(n=10) B#(n=5) A#(n=10) B#(n=5) A (n=10) B#i(n=5) A (n=10) B#(n=5)
RBC( x 10™?/L) 7.46+0.29 7.76+0.28 7.65+0.43 7.50+0.32 7.58x0.34 7.59+0.34 7.63+0.43 7.51+0.54
HCT(%) 38.2+1.3 39.3+£0.9 38.7+£2.2 39.2+0.8 38.8+1.6 38.5+1.6 39.0+£2.5 40.1+2.7
MCV (L) 51.3+1.6 50.6+1.2 50.6+2.1 52.3+2.4 51.2+1.0 50.7+1.2 SL1+1.7 53.4+ 1.4
Hh(g/L) 1497 145 +5 149 + 8 144 + 4 148 +7 142 +7 151+ 10 147 + 11
MCH(pg) 19.9+£0.7 18.7+0.4 19.5+0.5 19.2+0.8 19.5+0.5 18.7+0.5 19.8+0.4 19.6+0.4
MCHC(g/1) 389+8 3705 386+9 367+3 382+8 369 +4 387+9 367+6
PLT( x 10°/ L) 1271 + 144 1208 +70 1200 + 144 1164 + 101 1246 + 152 1124+93 1241 +£122 1196 +122
WBC(x10°/L) 3.60£1.24  5.19+3.04 3.46+0.76  3.01+1.05 3.70£0.96  3.20+1.62  3.49:0.54 3.28+0.99
LYMPH (%) 82.9+5.0 86.9+1.8 84.5+£3.0 87.4+2.6 85.0+3.9 85.3+5.5 83.6+4.6 80.8+6.0
NEUT(%) 14.1+4.5 10.1+1.6 12.6+3.4 10.3+£3.0 11.8+3.6 11.9+5.0 13.5+4.1 16.5+5.5
MONO(%) 1.6+£0.7 1.9+0.8 1.6+0.7 1.4+0.6 2.0+0.7 1.3+0.3 1.7+0.7 1.4+0.2
E0(%) 1.4£0.5 1.1+0.3 1.3+0.6 0.9+0.7 1.3+0.5 1.5+0.5 1.2+0.5 1.3+0.6
BASO(%) 0.0+£0.0 0.0+0.0 0.0£0.0 0.0£0.0 0.0+£0.0 0.0+£0.0 0.0£0.0 0.0£0.0
RET(%) 3.11+0.51 2.48+0.62  2.60+0.48 2.62+0.74  3.19+0.82 2.86+0.54 3.10+0.58 3.12+0.61
E:HABALE,P < 0.05,7P < 0.01. &3 k4R,
Note: Compared with those in the control group, P < 0.05,”P < 0.01 (for Tab.2 - 4).
®3 SHEBMHEXRMDRMAAEIEIRILE (X £5)
Tab.3 Comparison of blood cell indicators of male rats in each group (X = s)
. gl ik ik x| BilEa
it ABi(n=10) BH(n=5) A#(n=10) BH(=5 AHB(n=10) BH(=5 AM(n=10 BH(=5)
RBC( x 10™/L) 7.54+0.37  7.98+0.30 8.10+0.41" 8.26+0.40 7.78+0.35 8.10+0.23 7.96+0.37° 8.37+0.79
HCT(%) 40.2+1.2 39.2+1.4 40.7+0.9 40.9+0.9 40.3+1.0 39.9+0.9 41.0+0.9 40.5+2.6
MCV(fL) 53.4+2.3 49.1+0.7 50.4+2.6 49.5+1.8 51.8+1.9 49.3+1.1 51.6+1.9 48.6+1.9
Hh(g/L) 1524 148 + 4 156 « 4° 154 +4 152+4 149 +3 157 £5° 152+ 10
MCH(pg) 20.2+0.8 18.6+0.2 19.3£0.9” 18.6+0.4 19.5+0.6 18.4+0.5 19.8+0.5 18.2+0.7
MCHC(g/L) 379 +6 378 +7 383 + 4 3777 376 + 4 373 +4 3837 375+2
PLT( x 10°/L) 1208 + 108 1160 + 123 1188 + 125 1170 £ 77 1219 + 122 1120 + 37 1178 + 82 1195 + 126
WBC( x 10°/L) 4.80+1.62 3.46+0.49 4.78+1.03 4.15+1.59 4.70+0.97 3.88+1.28 4.86+1.06 4.09+0.36
LYMPH(%) 81.1+3.4 70.1+4.7 82.3+3.6 75.8+2.7 81.4+2.8 70.8 4.0 80.1+6.1 76.4+1.8
NEUT(%) 16.5+3.1 26.7+4.7 15.3+£3.1 21.3+2.9 15.7+2.7 25.9+4.3 17.2+6.0 21.0+2.3
MONO(%) 1.6+1.0 2.3+0.3 1.7+0.6 1.7+0.6 1.9+0.6 2.1+£0.7 1.6+0.6 1.4+0.4
EO0(%) 0.9+0.4 0.9+0.2 0.7+0.3 1.2+0.2 1.1+£0.3 1.2+0.4 1.1+0.5 1.1+0.5
BASO(%) 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
RET(%) 3.94+0.76  3.77+0.85 3.27+0.55 3.49+£0.19  4.14+0.54 3.36+0.29 3.97+0.64 3.10+£0.75
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Tab.4 Comparison of blood biochemical indicators of female rats in each group (X + s)
ks gl ik ik ! Rkl
A#(n=10) B#(n=5) A#=100 B#Hn=5  A#(n=10) B#(n=5) A#kn=10) B#(n=5)
TP(g/L) 51.2+3.4 57.6+3.3 53.2+3.8  55.9:4.2 52.1+4.0 52.0+£3.4 52.1+2.7  58.1+2.7
Alb(g/L) 30.8+2.2 34.3+1.5 32.0£2.4 33.8+2.3 31.2+2.5 31.4+£1.9 3.2+1.6  34.9+2.0
TBiL(pmol / L) 0.7+£0.3 0.9+0.3 0.5+0.3 1.1+0.2 0.7+0.5 1.0+0.2 0.7+0.3 0.9+0.1
AST(U/L) 96.8+17.9 84.6+7.7 96.3+25.6 97.4+19.9 98.4+16.9 88.8+18.8 108.2+18.9 84.4+13.7
ALT(U/L) 57.4+10.5 77.4+14.5 53.1+14.7 52.4=x11.6 51.3+13.2 62.2+19.2 55.4+9.3 64.0+7.4
ALP(U/L) 179.5£47.9 215.6+79.6 145.7+46.2 70.0+11.6™ 133.0+£23.8" 113.0+33.7" 191.4+54.3 99.6+43.3"
GGT(U/L) 0.48+0.28 0.82+0.38 0.44+0.24 0.50+0.15 0.53+0.32 0.35+0.25"  0.55+0.28 0.52+0.12
CK(U/L) 500 + 236 342 £ 138 413 £193 450 + 281 506 + 224 361 + 168 579 +234 332 + 140
CREA(pmol /L) 27.6+2.9 32.5+2.4 29.3+3.5 32.4+£3.9 29.3+2.5 31.1+£2.3 28.3+2.3  34.6+2.6
UREA (mmol / L) 7.3+2.0 6.7+0.8 7.5+1.2 6.4+0.8 6.34+1.2 6.7+1.1 7.3+0.8 6.5+0.5
GLU(mmol / L) 7.17+0.49 7.78+0.66 7.03+0.53 7.62+0.67 7.21+£0.55 7.66 +0.32 7.36+0.53 7.68+0.53
TC(mmol / L) 1.56+0.44 1.54+0.33 1.65+0.44 1.65+0.20 1.36 +0.30 1.75+0.23 1.43+0.32 1.59+0.21
TG(mmol / L) 0.35+0.08 0.46+0.10 0.47+0.31 0.42+0.16 0.38+0.15 0.10+0.04 0.39+0.10 0.46+0.08
®5 SEBMHEXRMBEEMIERIER (X £5)
Tab.5 Comparison of blood biochemical indicators of male rats in each group (X = s)
e #H 4 T R HAlEa
A#(n=10) B#(=5 A#=10) BHk=5)  AH(=100 BH(n=5) AH(=10) BH(r=5)
TP(g/L) 50.5+2.2 50.6+0.9 50.2+2.4 50.4+1.8 50.8+2.8 50.9+1.8 51.0+£2.9 52.4+2.4
Alb(g/L) 30.0+£1.2 30.2+0.4 30.0+0.9 30.0+1.0 30.1+£1.2 30.5+1.1 30.1+£1.3 3.0+ 1.1
TBiL(pmol / L) 0.7+0.2 1.0£0.2 0.7+0.2 1.2+0.1 0.6+0.3 1.0+£0.3 0.6+0.3 0.8+0.3
AST(U/L) 107.2+£21.1 124.8+22.6 118.3+20.2 124.4+32.4 115.9+12.1 138.2+22.3 135.6+31.5 131.0+£19.0
ALT(U/L) 58.7+10.8 64.8+9.9 58.1+9.6 61.6+7.5 65.5+16.6 69.0+11.1 61.0£12.9 62.4+7.6
ALP(U/L) 327.1+£26.0 211.2+£32.0 325.2+38.1 279.2+80.2 317.4+70.2 224.4+37.3 311.1+60.3 274.3+£49.1
GGT(U/L) 0.53+0.25 0.61+0.37 0.39+0.16 1.61+2.63 0.49+0.44 0.37+0.23 0.48+0.29 0.27+0.15
CK(U/L) 703 +236 733 £ 188 676 + 215 749 £ 200 697 + 169 843 +228 773 +£273 876 + 298
CREA(pmol /L) 22.7+3.0 31.8+4.8 22.5+2.8 29.9+£3.9 23.8+3.8 29.2+3.9 24.2+2.9 28.3+4.5
UREA (mmol / L) 5.7+1.1 6.6+0.8 6.0£1.5 6.6+1.0 6.3+0.9 6.5+1.1 6.1+0.9 7.5+1.9
GLU(mmol / L) 6.78+0.50 6.39+0.46 6.73+0.59 7.03 +0.39 6.29+1.39 6.58 +0.57 6.91+0.61 7.64+1.09
TC(mmol / L) 1.42+0.18 1.41+0.11 1.30+0.20 1.45+0.18 1.36 £0.16 1.24+0.11 1.46+0.25 1.57+0.33
TG(mmol / L) 0.43+0.13  0.57+0.33 0.401+0.13 0.52+0.11 0.59+0.24 0.36+0.09 0.48+0.19 0.54+0.37
F6 SRR MEBEERIERILE (X £ 5, mmol /L)
Tab. 6 Comparison of serum electrolyte indicators of female rats in each group (X * s,mmol / L)
i gy & F 48 il = A F
A#(n=10) B#(n=5) AM(n=10) BH(n=5) AMHL=10) BM(n=5 AHM(r=10) BH(n=5)
K~ 3.85+0.21 3.89+0.36 3.84+0.24 3.75+0.07 3.84+0.30 3.78+0.11 3.85+0.15 3.83+0.31
Na*® 138 +2 142 + 1 139 + 1 142 +2 138 + 1 143 + 1 137 + 1 143 + 1
Cl- 104 + 2 106 + 1 105 +2 107 £+ 4 104 +2 106 +2 103 + 1 107 £ 1
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R7 SHEMHXRMFEERIEREE (X £ 5, mmol /L)

Tab.7 Comparison of serum electrolyte indicators of male rats in each group (X * s,mmol / L)
P X H8 28 ARA 41 il ! RRik !
A#(n=10) B#(n=5) A#Hn=10) B#(n=5 A#Hh=10) B#M(n=5 AHHR=10) BH#H(n=5)
K* 4.04+0.28 4.30+£0.22 3.95+0.20 4.15+0.25 4.17+£0.22 4.19+0.16 4.16+0.17 4.30=+0.18
Na*® 139+ 1 144 +2 139+2 143 +2 139+2 144 £ 1 139+ 1 143 +2
Cl- 105 +2 108 + 1 1052 106 + 2 106 + 1 106 £ 2 105 +2 106 £ 2
F8 FAMMARBEMIEIRLE (X £5)
Tab.8 Comparison of coagulation indicators of female rats in each group (X = s)
soh 20 A&A 48 A E SRl
A#(n=10) B#(n=5) A#(n=100 B#M(r=5 AH(=10) B#(n=5) A#(n=10) BH(=5)
PT(s) 17.2+1.1 16.6+0.8 17.0+0.6 16.4+0.4 16.9+0.7 16.3+1.1 17.2+0.6 16.0+1.3
APTT(s) 17.8+1.4 16.0+2.3 18.4+1.2 16.6+1.5 17.8+0.8 14.9+1.7 18.0+1.4 17.4+3.2
TT(s) 37.6+3.7 34.0+4.7 39.4+3.3 34.3+3.6 37.0+£2.5 34.9+5.2 37.4+4.2 32.9+3.9
Fib(g/L) 1.40+0.08 1.56+0.08 1.43+0.10 1.55+0.12 1.46+0.14 1.51+£0.13 1.46+0.09 1.60+0.16
®9 FABMARBEMBIREE (X +5)
Tab.9 Comparison of coagulation indicators of male rats in each group (X = s)
s ot A 1A =4 il ! SRl !
A#(n=10) B#H(r=5) A#Hh=10) BH#:h=5 AH#HGR=10) BH#AKL=5 AHHR=10) BHAMR=5)
PT(s) 20.8+1.6 18.1+1.0 20.4+2.0 17.6+0.6 20.6+1.6 17.6 1.5 20.3+1.9 17.2+2.2
APTT(s) 18.6+1.2 19.7+1.1 19.6+1.1 20.0+1.2 18.8+0.8 19.2+3.0 19.4+1.3 19.0+4.4
TT(s) 32.5+1.5 34.1+1.2 34.5+3.1 35.0+0.9 33.9+1.6 30.5+5.7 35.4+4.2 36.3+£5.6
Fib(g/L) 1.61+0.11 1.73+0.07 1.59+£0.05 1.74+0.16 1.60+0.08 1.76+x0.15 1.59+0.10 1.79+0.10
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