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Comparative Study on Hepatotoxicity of Psoraleae Fructus in Rats and Mice
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[ Abstract] Objective: Arrange long-term toxicity experiments by a uniform design method, so as to
explore the effect of different extracts of Psoraleae Fructus on liver toxicity in rats and mice, and find the drug
factors that cause psoralen liver toxicity. Method: Based on the factors of processing, extraction technology,
dosage and treatment course, each experimental group was arranged by uniform design method. A total of 220
SD rats and 220 Kunming mice with half male and half female were divided into normal groups and drug groups
1 to 8. The corresponding drugs (50% alcohol extract of salt Psoraleae Fructus in rats 2.57 g-kg', mice
5.14 g-kg"', 95% alcohol extract of Psoraleae Fructus in rats 0.51 g-kg", mice 1.02 g-kg"', 70% alcohol extract
of salt Psoraleae Fructus in rats 1.71 g-kg', mice 3.42 g-kg', water extract of Psoraleac Fructus in rats

1.03 g-kg', mice 2.06 g-kg', water extract of salt Psoraleae Fructus in rats 1.03 g-kg"', mice 2.06 g-kg"', 70%
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alcohol extract of Psoraleae Fructus in rats 1.71 g-kg"', mice 3.42 g-kg', 95% alcohol extract of salt Psoraleae
Fructus in rats 0.51 g-kg"', mice 1.02 g-kg", 50% alcohol extract of Psoraleae Fructus in rats 2.57 g-kg"', mice
5.14 g-kg') were administered by gavage daily. The body weight and food intake of the rats and mice were
measured once a week. After the treatment course, the rats were anesthetized with sodium pentobarbital, and
blood was taken from the abdominal aorta, and the mice were sacrificed by removing the eyeballs, and the liver
and brain were taken to calculate the organ coefficients. Serum was taken to determine liver function-related
indicators, and the liver was taken for histopathological examination by hematoxylin-eosin (HE) staining.
Result: The liver visceral-brain ratio of female rats in group 3 were significantly increased (P<0.05). The liver
quality, visceral-body ratio and visceral-brain ratio of male mice in groups 1 to 3 were significantly increased
(P<0.05, P<0.01). Histopathological manifestations in mice were more obvious than those in rats.
Histopathology showed hepatocyte hypertrophy in the central area of liver lobules in mice, in particular in group
3. According to the multiple regression equation, there were interactions between extraction technology,
processing, dosage and treatment course, and the extraction technology was positively correlated with the
pathological score of liver injury. Based on the results of visual analysis and other indicators, it is concluded that
the extraction technology factor is most relevant to psoralen liver toxicity of Psoraleae Fructus. Conclusion:
Psoraleae Fructus has the hepatotoxicity, which is related to ethanol extraction technology; alcohol extraction is

more toxic than water extraction, and 70% ethanol extraction is the most toxic. Besides, there are species

differences, with a more significant hepatotoxicity in mice than that in rats.
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Table 1 Factor levels of psoralen long-term toxicity test
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Table 2 Experimental group of Psoraleae Fructus hepatotoxicity in rats and mice
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Fa ABIET EHRBU XM K B A AL AR BRI (Fes,n=10)
Table 4 Effect of different extracts of Psoraleae Fructus on blood biochemical indexes of female rats (x+s,n=10)
215 At /g ke ALP ALT AST TBIL DBIL IBIL
/U-L! /U-L! /U-L! /wmol-L! /wmol-L! /wmol-L!
EH(A) - 94.96+20.14 32.01+7.29 164.28+30.02 2.93+0.36 0.75+0.18 2.19+0.23
S 1 2.57 83.71+17.86 34.14+6.81 165.89+39.16 2.56+0.32% 0.61+0.17 1.96+0.25"
S 2 0.51 94.39+25.35 27.37+3.54 161.23£29.79 2.58+0.20" 0.60+0.15" 1.9940.19
SK 3 1.71 91.29+21.17 38.03+28.90 167.98+36.76 2.93+0.32 0.69+0.14 2.24+0.24
E# ) - 40.99+11.90 38.20+10.50 157.76+£30.91 1.88+0.62 0.77+0.15 1.11+0.52
SIE 4 2.06 46.67+19.07 49.30+£19.99 216.29+108.38 2.13+0.77 0.75+0.14 1.37+0.68
FH S 2.06 47.49+16.19 42.30+13.17 184.90+61.33 2.55+0.59% 0.85+0.18 1.70+0.47%
FH 6 1.71 67.90+37.28% 35.00+12.26 137.27+32.03 2.05+0.25 0.63+0.12 1.42+0.26
E#(6H) - 22.63+7.74 35.10+16.78 135.73+44.15 2.83+0.43 0.83+0.14 2.00+0.38
S 7 0.51 25.55+9.15 30.38+6.99 129.81+21.51 3.01+£0.38 0.95+0.16 2.06+0.29
S 8 2.57 31.27+16.13 35.14+11.28 155.90+34.42 3.32+0.25% 0.97+0.16 2.35+0.20%

W HIE® (1A )HEILE VP<0.05,2P<0.01; 5IEH (3 )4 HLH P P<0.05,YP<0.01; 5% (6 H ) L Y P<0.05,9P<0.01(F 5~9 7).

®5 BB EREY R MK R M K& LR

G850 (x+5,n=10)

Table 5 Effect of different extracts of Psoraleae Fructus on blood biochemical indexes of male rats (x+s,n=10)

415 A /g ke ALP ALT AST TBIL DBIL IBIL
/U-L"! /U-L"! /U-L"! /pmol-L"! /pwmol-L"! /pmol-L!
EH(H) - 222.05+£37.86 45.42+11.66 177.46+£41.31 2.29+0.30 0.58+0.24 1.72+0.24
SIE 1 2.57 182.33+45.75 41.15+7.45 179.31+£39.83 2.09+0.18 0.49+0.09 1.60+0.21
SIE 2 0.51 220.17+43.85 40.48+4.23 169.93+£35.61 2.08+0.25 0.49+0.15 1.58+0.15
] 1.71 179.74£59.97 38.68+6.59 181.85+42.33 2.17+£0.26 0.52+0.16 1.65+0.30
E%(3H) - 96.76+20.70 52.67£14.56 188.47+59.11 1.50+0.37 0.61+0.12 0.89+0.28
S5 4 2.06 87.51£23.85 40.00+8.45 142.43+18.90 1.25+0.40 0.53+0.10 0.72+0.39
SIS 2.06 87.96+15.15 52.78+22.42 182.32+52.45 1.07+0.17% 0.54+0.06 0.52+0.17%
6 1.71 86.01£17.36 56.50+13.28 165.42+44 .44 1.47+0.37 0.59+0.16 0.88+0.33
EH(6H) - 56.29+14.01 32.80+13.84 123.28+35.30 2.37+0.43 0.69+0.16 1.67+0.31
57 0.51 75.50+12.76% 32.88+9.30 156.48+37.65% 2.50+0.45 0.70+0.12 1.81+0.39
S5 8 2.57 83.18+26.45% 34.50+£3.78 136.71+£26.84 2.59+0.34 0.76+0.10 1.83+0.26
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F6 FBRERE RN X Bt/ BRI R A LB ARBI R I (X+s,n=10)
Table 6 Effect of different extracts of Psoraleae Fructus on blood biochemical indexes of female mice (x+s,72=10)
215 At /g ke ALP ALT AST TBIL DBIL IBIL
/U-L! /U-L! /U-L! /pmol-L! /pmol-L! /wmol-L!
EH(A) - 158.62+54.64 48.20+33.62 152.00+63.55 2.36+0.80 0.55+0.22 1.81+0.63
S 1 5.14 155.03+36.04 48.30+60.14 145.86+56.68 2.70+0.61 0.67+0.20 2.03+0.44
S 2 1.02 159.75+44.35 58.50+46.60 145.76+54.94 2.56+0.47 0.62+0.14 1.95+0.36
3 3.42 147.32451.41 36.33+13.93 132.90+28.42 2.49+0.52 0.58+0.12 1.91+0.43
E# ) - 99.73+27.85 27.00+3.43 132.90+24.00 1.45+0.47 0.41£0.11 1.04+0.47
SIE 4 2.06 72.84+36.34% 40.78+13.15% 165.60+£79.37 2.04+0.57 0.53+0.09 1.51+0.53
FH S 2.06 90.99+15.92 32.10+16.22 151.21£70.27 1.99+0.81 0.56+0.10% 1.59+0.59%
FH 6 3.42 104.07+31.80 41.50+13.49% 135.85+23.87 2.37+0.84% 0.62+0.16% 1.75£0.71%
E#(6H) - 92.204+25.49 87.00+177.59 235.47+292.85 2.76+0.91 0.70+0.19 2.06+0.85
S 7 1.02 97.454+26.49 35.67+12.49 194.90+154.78 2.69+0.96 0.76+0.12 1.93+0.89
S 8 5.14 84.03+25.78 33.78+7.38 135.67+£22.97 2.80+0.56 0.66+0.14 2.14+0.49
F7 ABIEARERINY N R IR E L IERBRI (F+s,n=10)
Table 7 Effect of different extracts of Psoraleae Fructus on blood biochemical indexes of male mice (x£s,7=10)
a3 g ke ALP ALT AST TBIL DBIL IBIL
/U-L"! /U-L! /U-L"! /pmol-L-! /pmol- L /pmol-L!
ER(HA) - 92.71+33.86 33.90+7.81 128.04+34.24 2.9440.69 0.59+0.16 2.35+0.54
SIE 1 5.14 72.10+32.10 43.90+25.04 188.83+235.26 3.62+0.75" 0.77+0.19" 2.85+0.60"
A2 1.02 99.94+62.95 39.70+14.05 116.66+20.93 3.03+0.56 0.63+0.13 2.40+0.48
3 3.42 94.03+38.16 36.50+9.20 106.08+14.04 3.12+0.37 0.65+0.10 2.47+0.31
EHRGH) - 48.73+20.34 89.90+106.18 442.72+320.99 2.9440.71 0.64+0.16 2.29+0.59
S50 4 2.06 27.97+15.42% 26.50+7.32% 110.25+28.20 2.23+1.08 0.53+0.14 1.70+0.96
SIE S 2.06 48.79+14.40 41.40+35.84 138.29+58.66% 2.7240.69 0.57+0.16 2.15+0.60
6 3.42 67.33+18.86%) 37.33+18.37 177.09+187.97% 3.48+0.75 0.73+0.18 2.75+£0.61
IEH (6 H) - 56.26+18.90 57.89+52.35 316.09+213.09 2.974+0.77 0.62+0.18 2.35+0.67
57 1.02 43.20+20.89 58.67+68.89 162.41+£61.02 2.81+0.37 0.55+0.11 2.26+0.32
S0 8 5.14 44.15+14.86 37.10+24.50 243.23+£163.50 3.54+0.68 0.72+0.19 2.82+0.54

TR AE Z M R W5 25 R AR LA
T EE= S LS I - S B DO B S 2]

MEWCR B Z R BAE T . T PE T gk
P R o o B oe S HA T2 RE AT

PRUE 285 9 19 A 280, A AT i DR R RE Dl 2“2 4 P 7 T
0 XU, T A G B A T Z0AR AT R 23 7 A s N 4
P 7 T A XU v 20T 24 A A f R ORI
PR S 6 5 e v BT Y T s G 22 [ O3
Br ke B, AR 5 R T i PR 22 56 07, Dl PR A 5 9
A TT KR, R B BRI A {H R 25 W A Ak
J7 oAb B IR B 70% B T2 U B 25 A
L 75 PR W AR S B I 47 o 2% S R O B i 4R T
Xof VA T P 2 1 EE AR R i X AR R R 2y
T PERE L, —LE RGN N RREM 24 th T T 21
i A ] R S B 20 B AR B i DA T 5 A g
P B IER| 2y iYL ek SR SR T A

L AR S 22 0% T A [R) R (8] B9 58 AR e 2
LR 5 I8 2 R 3R B JR] — b A ER A [ KT 20 A
B B o7 D5 0k R WE 5T 2 I R W R) R AS BT 5T B aa
MBI ik B R ER S VRN H L T L Sl T
i DU AT 2R 08 b B i A 2 A 69 5 3 ek 30 ) S Bk
ST AME IR £ B R B B R B R RO T
KR, T0% B4R I 35 P O, s T R AR TR A
B G BT 0 B N 2 — O RGP 2 B
07 o E AR S5
4.2 KRTPHFREMEMIRZESNME AT RR,
FE A 3 PR 52 86 b, W B RE M B A s 22 S B
G, Bl — 26 25 W3 /s BROAR B T, R R0 2 R
.21.



5526 56 22 ) HESXBARFRE Vol. 26,No. 22
20204 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2020

£8 IBEAREREYXRERFZBOEME (F£5,2=10)

Table 8 Effect of different extracts of Psoraleae Fructus on organ coefficient of rats (x£s,n=10)

4151 i TR JHF I I JIE A He JUE iR HE AR JHF IOk % HE 4 i
/g kg Digy Dig s ki Diliciy i1 54 T i B
/g /g /g (100 g)™! /g g! /g /g /g (100 g)*! g g
EH(A) - 252.66£22.89  6.97+0.79  2.76£0.15  3.70£0.41  415.40+21.48  11.79+0.94  2.84+0.10  5.86+0.48
S 1 2.57 256.48+13.85  7.37£0.53 2.88+0.20 4.27£0.46Y  388.93+£31.41V 11.57+1.28  2.97£0.17 6.17+0.64
T2 0.51  261.33+14.04  7.46£0.82  2.85+0.18  4.33+0.63Y 390.59+18.59  12.10£1.16  3.10£0.222  6.30+0.65
S8 3 171 252.28+17.90  7.88+0.72)  3.1240.20°  4.14+£0.38")  395.44+36.81  12.54£1.49  3.17+0.132  6.22+0.74
EHG3A) - 32225439.99  7.94+123  2.46£020  4.05+0.69  584.37+71.04  15.10+2.68  2.58+0.27  7.00+1.16
K 4 1.03 3129443092  8.02+1.06  2.56+0.16  4.08£0.60  541.56+52.92  13.21£1.33  2.44=0.17  6.24+0.63
S 1.03  297.224#27.91  7.70£0.65  2.60£0.15  3.96+028  551.82+55.45  13.78+2.18  2.49+0.19  6.58+1.07
K6 171 286.81£25.279 831091  2.90+0.179  4.33+0.61  464.82£59.33% 12.40+1.80" 2.66+0.12  6.07£0.729
EH(6A) - 371553871 9574099  2.36+0.75  4.36x1.42  687.01£75.56  15.06+1.72  2.19+0.11 7.05+0.80
K7 0.51  342.15%29.73  8.67+0.90%  2.53£0.12  4.48+0.69  578.47£56.32% 13.77+2.09  2.38+0.27%  6.27=1.11
S8 257 365.94+4545  8.73+0.70  2.40+0.16 4374038  632.29+79.58  14.88+1.67  2.36+0.17  6.84+0.74

R9 FBEARRRYI/NRERFEHZME Gts,2=10)

Table 9 Effect of different extracts of Psoraleae Fructus on organ coefficient of mice (x+s,7=10)

M s
21 51 i R ST IE o i J/IRENE U i Lt A 5 ST IE 5 A J/IREN ]
/g kg JOT B i K DIgEEy JoT F 54 Ik A L
/g /g /g (100g)"! lg g’ /g /g /g (100g)"! lg g’

EH#(A) - 35.40+231 1.25+0.23 3.8743.10 2.91£0.72  46.53+3.50 1.51+0.33 3.2540.69 3.3240.51
S 1 514 33.78+3.65 1.32+0.28 3.39+1.03 3.39+1.03  46.39+3.43 2.0640.190  4.42+0.63%  4.61+1.30%
S8 2 1.03  34.54+4.54 1.46+0.25 3.66+1.25 3.66+125  46.01+2.30 1.85£0.19"  4.02+£0.322  4.01+0.64"
S8 3 342 33.84x1.86 1.51£0.20"0  3.64+0.65 3.64+0.65  46.50+4.41 2.19+0.43Y  4.68+0.64Y 52142112
E#HGA) - 43.7246.58 1.55+0.17 3.56+0.28 3.4040.40 51.15£5.06  2.06+0.20 4.05+0.40 4.41£0.40
S8 4 2.06 41.39+5.09 1.63+0.27 3.94+0.47 3.4240.54 51.88+3.27  2.18+0.33 4.19+0.50 4.78+0.71
S8 5 2.06 43.99+5.16 1.67+0.24 3.80+0.47 3.5540.44  53.67£6.18  2.08+0.29 3.89+0.54 4.45+0.59
S8 6 342 36.01£2.57Y  1.62+0.26 4.47£0.499  3.7740.60 46.77£3.37  2.14+£0.27 4.57£0.439  4.92+0.80
E#(6H) - 50.04%7.56 1.57£0.27 3.09+0.32 3.304£0.50  60.11£7.47  2.34+0.39 3.8440.72 4.97£0.91
S 7 1.03  44.63+6.29 1.60+0.30 3.5240.389  3.49+0.62 59.1744.04  2.28+0.18 3.7840.32 4.95+0.44
S8 8 5.14  45.55+4.89 1.70+0.29 3.6540.36°  3.66£0.64 64.69£9.86  2.37+0.29 3.61£0.27 4.94+0.60

AGEEA(LH ;B 141;C. 80 241D L8 3UEE WA (3 H )P L8 441G 3050 S 41 H. L8 6 415 L IEH 41(6 A )53 3550 741 ;K. 58
5 8 21 (1] 2~4 I

B 1 #hE A5 4R R4 X I i oK R AT A 4% B 2 i (HE, < 400)

Fig. 1 Effect of Psoraleae Fructus on degree of liver injury in female rats( HE,x400)
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Fig. 2 Effect of Psoraleae Fructus on degree of liver injury in male rats(HE,x400)
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Fig.3 Effect of Psoraleae Fructus on degree of liver injury in female mice( HE,x400)
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Fig. 4 Effect of Psoraleae Fructus on degree of liver injury in male mice( HE,x400)
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F10 DB AR B /N BR AT BE RS 22 AT 4 B 8
Table 10 Effect of Psoraleae Fructus on liver pathological score of female mice
7 i - rh ok DX 200 B IE R K A 0%
4151 , e XBF A AE K (X5, n=10)/53
/g kg 04} 14} 24% 343

E#H(A) - 0 100 0 0 0

S 1 5.14 0.10£0.32 90 10 0 0

S 2 1.02 0.10£0.32 90 10 0 0

S 3 3.42 1.40£1.51 50 0 10 40

E#(3H) - 0 100 0 0 0

S 4 2.06 0 100 0 0 0

TS 2.06 0 100 0 0 0

S 6 3.42 0.80+1.03 50 30 10 10

EH (6 ) - 0 100 0 0 0

ST 1.02 0 100 0 0 0

F5 8 5.14 0 100 0 0 0

/NG B4 4 73 34 R 0K 11T .
R FNEBE XA 1 /0 BT BIE S IR 43 B9 M
Table 11  Effect of Psoraleae Fructus on liver pathological score of male mice
- illkces e KF AR (s, v o DX JFF AR I IE K R A R %
lg-kg’ n=10)/5} 04r 143 2% 34

EHR(LHA) - 0 100 0 0 0

Eag| 5.14 0.50+0.85 70 10 20 0

S 2 1.02 0.00+0.00 100 0 0 0

S 3 3.42 1.65+1.38 40 0 20 40

E#HGH) - 0 100 0 0 0

S 4 2.06 0.20+0.42 80 20 0 0

LS 2.06 0.10+0.32 90 10 0 0

I 6 3.42 0.80+1.14 60 10 20 10

E#(6H) - 0 100 0 0 0

ST 1.02 0.10+0.32 90 10 0 0

S 8 5.14 0.10+0.32 90 10 0 0
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