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[ Abstract | Objective; To study the potential hepatotoxicity of Epimedii Folium and explore the reasons
for toxicity by the study of the hepatotoxic effect of Epimedii Folium on rats. Method: The experiment was
performed by uniform design, and the study factors included original plant, process, dose and course. A total of
220 SD rats were randomly divided as the normal group and the drug group, with 20 in each group, half male and
female. The rats were given the corresponding drugs and observed; and on a regular basis, the weight and food

intake were determined twice a week. After the administration of each course, the rats were anesthetized with 1%
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pentobarbital, and blood was collected from abdominal aorta and used to detect the blood biochemical indexes
related to liver function. The livers were weighted, and the ratio of liver to brain and body was calculated ; and then
the livers were made into paraffin sections and histopathologically scored after hematoxylin-eosin ( HE) staining.
The statistical differences between normal control group and drug groups were compared. With the histopathologic
score as the gold indicator and other indicators for reference, the effects of each factor on the potential
hepatotoxicity were evaluated by regression analysis. Result; Compared with normal group, the animals in group 6
and 8 showed significant differences in indirect bilirubin ( DBIL), y-glutamyltransferase ( GGT), total bilirubin
(TBIL) , the liver weight and the ratio of liver to brain (P <0.05), and had a higher liver pathological score,
which indicated a severer hepatotoxicity. After the regression and comprehensive analysis, under the experiment
conditions, epimedium koreanum nakai and epimedium wushanense had a stronger toxicity, the process was
negatively correlated with the liver damage degrees, the dose and course were positively correlated, and females
were more seriously damaged than males. Conclusion: Epimedium koreanum nakai and epimedium wushanense

have a potential hepatotoxicity, which is closely correlated with the four factors. The potential hepatotoxicity of

Epimedii Folium shall be given more attention in clinical application and drug development.

[ Key words |

design; regression analysis

EAE/NEERE AR 2R Y,
WRECT (AR AT L), ) g v, B JH I SRR,
2015 A7 e H [ 2 ) Hhd 2, 7R R A S /N EERHE
% E % Epimedium brevicomu, Fi "W % F FE E.
sagittatum , 22 T 7% -7 E. pubescen BY H] 8 1% ¢ 7
E. koreanum f) R AR 1L 2 25 0 B (b =
) ORI EAETUR, B AT s N BE
FHEY) AR F5E E. wushanense (10t 2
A5 AR LR RS Y B A BT SR A R KR B A
FHI%, T 5 BH M 5 PR S5oRG A9 128 40 XU 93
TR 2, R e BRIl R R R AN B S Ry, AR
e SR 58 25 0 ke, B A 2 Fprp 24
S T5 1 TR0 e B N AR — R R T 4 5 1
BT BN R AT LA R P G 0 A 5
2y EFR T 52 e PR 3R A2 2 AR LI i R AT AR G L BE 5T
3l o R — BRSO R R R 2 A I A A
FH 3G 5 | R ™ AN RO A e S H B M
A S B A IR AN 42 TR AR RG0S .

45 %1 (uniform design ) , J&— Fh £ 4038, |72
I R g BT Oy g, A B — A il SUES R R
IRERPER TR T, KR B A g S B H o
WA ARSI S5 A AR T LU A5 O TR ik B AL A Sk
A 3 TR 22 It 18] 3 43 B 2 — ol 35000 v 0
AR, BT T 0158 N A2 5 (H b5 ) A E 722 5 (1
W) Z 18] 14 9C 2 , ) HTF $5000 3 A 16 18] e 3] A Y
DA e AR i 2 [ g PR S & M S B
Z It 1 53 B AR5 5, Rl R0 B R i 2 2

- 190 -

Epimedii Folium; potential toxicity of traditional Chinese medicine; hepatotoxicity ; uniform

22KV 5 1 5 2 IR 24 40 S )

A LL SD I8 A2 HE R B 5L X 4, R 1
SIS B R HEC B A, B S AR A R
YA OG22 A TR 3R R I 55 JHF O 45 493 A G 19 22 T 4= B
A AR bR, I8 i B1H 53 B AT 25 S VR, B TE N T
S 25 ME BV LE T MR SR AR AR AR
1 ##

1.1 Zh4¥ SPF 4 SD K, MEMES 2,5 ~7 JHi#,
PR T (200 +20) g M [ b 52 28 48 5255 3 )
BARA PR, A% ES SCXK (52)2016-0011, 4
S 2 bt B 2 R A R 22 D s SR sh AR HE
ZO o A, A A 45 BUCMA4-
2017031001-3001 ,

1.2 4% CX4 Pro A4 [ sh A4k 4 A (55 [ DL
ve = 3 H]) s KQ-300VDE AU 75 X (B il 5 X
HBRAF ) ; TDL80-2B B 5 X &5 .0 L ( 1 g & == B
SFALARTT) 5 ASP300S AU 41 21 K AL, RM2245 74 25
LY 7 AL (T E Dk R AR A BR A R ) 5 YPI002N AU i
TRV (gt 2 AR A R A F)) s BXS3 H 3 b3
RE YR & AF 7S R 2 3 BE ( AR Olympus 23 7)) o

1.3 24¥ 2 [ BE =B 2= B 25 HIAE W) oF 52 i 55
FMREAZ YT RN R/ NEER ) I S E.
brevicomu , i M 1% F5%E E. sagittatum , 22 LR F5E E.
pubescens o W £ 1 2 FE E. koreanum [P T 1§ 0 AKX
WP 3 8 25 6 S BE R A W) AR LB E R E.
wushanense [T ;10% F P (45 AL T A RA#],
fit+5- 20170605 ) ; Ifit 9 A= Ak A I 38700 65 [ D1 o & R



524 B4 6 ]
2018 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 6
Mar. ,2018

R R G (M) A RA R L LS AUZ3777 |5 % B
Ho %40 (£ [ Sigma-Aldrich 24 H),#t45 3761-5G)

2 FHiE

2.1 HYBRIT RS W RS S AR AE
A3AT T 51 2 A v R A SR L e R
FAEMIAEIE BT S AR E R4 7
I R R AT A ST, 45 & %l 0 R S A% R FR 1 K
(] P Mo Ko BRI R Z R R R BIE R
BEVE RS B R RN R T (LB
FEYHZEHZE 0% ,50% ,70% 2.0 ; K& HZ (I R
HR &) %% 5,10,15,20 g 7 BRI R HE%1,3,6
ANH R U (8 WAt x" 53
PR ZHE . W L,

®1 EXEEARNSHEARYIRTIRSA

Table 1 Experimental group of Epimedii Folium hepatoxicity in rat

model set by uniform design
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Table 3 Liver pathological score of rat long term toxicity experiment
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R4 EFENFEEEARMBEELBROIZM (25,0 =10)

Table 4 Effect of Epimedii Folium on blood biochemical indexes of male animals(x +s,n =10)

a3 %”i,l e AL]% 1 ALP,] AL’l‘il ASTﬁI DBIL . cc'li 1
/g-kg /g-L /U-L /U-L /U-L /pmol- L /U-L

E#6ANA) - 0.83 £0.05 29.17 £2.93  116.20 +16.40 34.40 +6.80 150.30 £13.00  0.81 £0.09  0.30 +0. 10
Sy 1 0. 86 0.88 0. 06 27.78 £2.01  62.00 +16.30 39.00 +10.30 150.10£35.30  0.79 =0.14  0.30 +0.20
SEH 2 1.71 0. 88 0. 04 31.06 £2.50  71.80 £19.20 40.90 +5.30 164.50 £16.30  0.91£0.22  0.20 +0.20
E#GAA) - 0.87 0. 10 28.12+1.88 108.77 +22.34 40.09 +6.00 123.34 +19.86 0.60 +0.18  0.57 £0.33
SEH 3 0. 86 1.05 0. 07 30.22£2.00 104.44 £+19.61 40.36 £28.01 129.29+39.82  0.77 £0.24  0.60 0. 63
S 4 1.71 0.96 0. 08 20.09 +£1.22  119.21 +24.42  37.80 +12.35 133.50 £34.55 0.59+0.16  0.37 £0.31
SH 5 0.43 0.83 +0. 14 28.35+2.65 122.56 +25.22 35.31 £4.92 136.14+24.92 0.66+0.10  0.52 0. 31
EHEOAAA) - 0. 96 0. 06 28.69 £0.90 208.50 +42.20 32.00+3.90 119.10+11.60 0.54 £0.13  0.30 0. 10
S 6 1.29 1.01 0. 06 30.73 £1.05 188.60 £46.00 36.30 +5.50 122.30 £17.50  0.70 £0. 14"  0.90 +0.20"
SEH 7 0.43 0. 98 0. 06 30.76 £0.94  211.00 £27.80 35.50+3.80 121.00 £20.90 0.60 £0.12  0.90 +0.20"
S48 1.29 1.00 £0.05 30.66 +1.13  228.30 £34.90 35.60 £5.90 126.70 £15.90  0.63 +0.10  0.80 +0.20"

13 il GLB HDL-C IBIL LDL-C TBIL TP

/g-kg ! /g L7! /mmol - L~ /pmol - L, /mmol - L~ /pmol - L, /g L7!

N ACENIED) - 35.41 £4.25 1.03 £0.38 1.42 £0.53 0.28 £0. 11 2.23 £0.59 64.59 £7.03
S 1 0. 86 31.75 £3.58 0.97 +0.21 1.48 +0.23 0.23 +0. 12 2.27 +0.22 59.52 +£5.42
S 2 1.71 35.34 £3.65 1.09 +0.21 1.69 +0. 12 0.31 +0.07 2.60 +0.27 66. 40 +6. 02
E®HGAMA) - 32.44 3. 14 0.90 +0.20 1.96 +0. 44 0.36 +0.08 2.55 +0.57 60.56 +3.37
STy 3 0. 86 28.92 +2. 81 1.90 £0.29 2.12 +0.45 0.32 +0.08 2.88 +0.57 59.14 £3.37
S 4 1.71 30. 62 £2.29 0.98 +0.26 1.94 0. 40 0.33 +0.13 2.53 +0.39 59.71 £2.09
SEH S 0.43 34.70 £2.73 0.90 +0.32 1.95 £0.24 0.34 +0.09 2.61+0.26 63.05 £1.22
E#H(AA) - 29.82 +£2.43 0.90 0. 32 1.64 £0.03 0.37 £0. 16 2.18 £0. 10 58.50 £3.30
S 6 1.29 30.64 1. 84 0.84 +0.15 1.66 +0. 15 0.36 +0.09 2.36 +0. 18" 61.37 £2.50
Sy 7 0.43 31.58 £1.40 0.81 +0.17 1.77 £0. 17 0.32 +0.09 2.37 +0. 19" 62.34 £1.49
S 8 1.29 30.75 £1. 48 0.74 0. 16 1.16 +0.07 0.25 +0.08 2.20 +0. 11 61.41 £2.18

HHIERANAHA)MEY P<0.05(F£5,6 [).
x5 EFENSHAMUERROEELERAOZM(x£5,n=10)
Table 5 Effect of Epimedii Folium on blood biochemical indexes of female animals(x +s,n =10)

) 4k

415 Jarkg! A/G ALB/g-L~! ALP/U-L"! ALT/U-L"! AST/U-L™"  DBIL/pmol-L~" GGT/U-L™'
EW64TA) - 1.06 £0. 12  39.32£3.84 43.80+10.60 47.90 £15.70 161.60 = 51.00 1.15 £0.25 0.40 £0.20
Sy 1 0.86  1.03+0.07 39.03+2.67 34.30+24.60 53.50£19.40 178.30 % 61.40 1.08 +0.20 0.40 £0. 30
S 2 1.71  1.02+0.14 37.39£7.29 34.20+22.30 77.20 £71.60 201.20 £105.10 1.08 +0. 35 0.40 +0.20
EWHGANA) - 1.17 £0.10  37.56 £3.45  66.56 +22.07  37.09 £19.27 124.42 + 48.84 0.82+0.15 0.44 +0.31
S 3 0.86 1.16 +0.10 37.78 £3.95 54.29 +15.82  58.26 £49.91 204.38 +175.86 0.91 +0.21 0.43 +0.30
S 4 1.71 1.08 0. 14 38.94+4.39 53.34+22.86 52.46 +41.00 226.67 =187.78 0.90 x0.20 0.56 £0.36
SEH S 0.43  1.08+0.15 36.32+5.07 52.81+23.86 37.29+15.41 131.52+ 33.88 0.71 +0.20 0.44 +0. 31
E#HAA) - 1.00 £0.04 32.17+2.00 107.10+ 8.60 30.60 + 5.30 112.40% 22.20 0.64 +0. 14 0. 60 +0. 30
SZH 6 1.29  0.98+0.14 33.02+3.30 103.10+35.70 27.00+ 4.40 101.60+ 15.10 0.82+0.12" 1.20 +0.50"
47 0.43  1.05+0.06 33.92+0.95 116.90 +41.40 29.90 + 3.80 123.00% 13.90 0.81 +0.11" 1.00 +0.20"
ST 8 1.29 1.05+0.13 32.26+4.31 100.00+12.10 28.90 + 4.60 99.60 + 10.10 0.68 +0. 11 1.00 +0.30"
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2R5
g1 I GLB HDL - C IBIL LDL-C TBIL TP
Jg-kg! /g L7! /mmol -1, ™! /pmol -1~ /mmol -1, ™! /pmol -1~ /g L7}
E®64H) - 37.39 £4.56 1.55+0.21 2.38 £0.35 0.38 £0.08 3.54£0.52 76.71 £7.59
S 1 0.86 38.24 £4.48 1.72 £0.30 2.40 £0.35 0.41 £0.13 3.48 £0.50 77.27 £6.89
LG 2 1.71 36.43 £4.57 1.58 £0.40 2.30 £0.50 0.33 £0.10 3.38 £0.75 73.82 £11.13
E®OGNH) - 32.04 £2.53 1.33 £0.36 2.72 £0.28 0.34 £0.15 3.54+£0.34 69.59 £5.32
S 3 0.86 32.71 £2.66 1.59 £0.34 2.97 £0.37 0.46 £0.15 3.88 £0.56 70.49 £5.96
LG 4 1.71 36.25 £3.39 1.66 £0.39 3.08 £0.49 0.48 £0.13 3.98 £0.66 75.19 £5.54
SIS 0.43 33.90 £3.56 1.35+0.39 2.62 £0.38 0.34 £0.10 3.33£0.50 70.22 £6.92
E#E(ANH) - 32.09 £1.29 1.16 £0.07 2.07 £0.14 0.34 £0.03 2.71 £0.22 64.26 £3.12
S 6 1.29 33.98 £2.74 1.06 £0.17 2.02£0.24 0.38 £0.13 2.84 £0.30 67.00 £3.35
L 7 0.43 32.29 +1.80 1.12 £0.17 1.95+0.14 0.34 £0.07 2.76 £0.19 66.20 +2.25
S8 1.29 30.82 £2.04 0.98 £0.23 1.89 £0.21 0.30 £0.07 2.57 £0.24 63.08 £5.53
6 EEBHKRIFRREIRMBI (55,0 =10)
Table 6 Effect of Epimedii Folium on liver-related indexes(x +s,n =10)
T 13
205 i = CHE R ¥ ¥ i H = CHE R YA H ¥ i 1
Jgkgo! PR I A % WEF He I B e R BFRERR BRI W B
/g /8 /g (100 ) 7' /geg™! /g /g /g (100 ) TH o /gegT
E# (64 H) - 644.90 +47.20 14.21 +1.84  2.20+0.18 6.74 +0.91 337.00 £22.75 8.23£0.95 2.44 £0.24 4.14 £0.58
I 1 0.86  598.10 £65.94 12.75+1.90  2.13£0.15 5.99+0.70 328.20 £20.65 7.61 £0.81 2.31+0.16 3.92+0.42
SLIG 2 1.71  660.70 £88.19 14.89 +2.43 2.25+0.12  6.77+£1.00 349.90 £40.83 8.64 £1.09 2.47 £0.14 4.33 £0.63
E#GBANH) - 515.75 £37.13  11.49 £1.39 2.25+0.16 5.45+0.61 290.40 +£14.21 7.45+0.59 2.57 £0.27 3.81+0.29
S 3 0.86  527.70 £58.31 12.06 +1.96  2.28 £0.18 5.87 +0.87 289.40 £24.27 7.28 £0.85 2.52+0.18 3.81 +0.48
S 4 1.71  527.40 £30.10 11.97 +1.35 2.22£0.16  5.63+0.62 317.00 £22.46 7.94£0.55 2.51£0.21 4.06 +0.30
SN S 0.43 503.50 +£76.55 11.17 £2.19 2.21 £0.23 5.54+£1.04 297.80 £26.50 7.43 +£0.84 2.50+0.26 3.92+0.45
E®(A4AH) - 321.90 £41.35  8.83 +1.48 2.73£0.18  4.84+0.72 232.70 £26.29 6.31 £1.07 2.70£0.25 3.49 +0.60
54 6 1.29  369.10+35.68 10.01 +1.30" 2.700.16  5.23 £0.54") 244.22 £24.59 7.09 £0.71 2.9220.35 4.02£0.45"
SN 7 0.43 363.20 +£23.35 9.46 £1.05 2.60£0.16  4.85+0.45 243.60 £20.90 6.59 £0.80 2.70+0.17 3.64 £0.47
S 8 1.29  378.00 +21.01 9.82 +0.89 2.60£0.13  5.11+£0.33 238.50+13.63 7.16 +1.07" 3.03+0.62 3.92+0.68

HetE K BNy = 0.08209 a,a, — 0.002 07 a, +
0.001 16a,a, +0.224 94a, —0.009 21a,> +0. 002 83
asa, —0.002 55a; (R> =0.655 5, Rk E N
0.074 8) , mi b 34 {8 (55 784 P9 75 & 7 ¥ {8) 1. 577 2,
S8 Ak HF{E 0.082 09, - 0.002 07, 0.001 16,
0.224 94, -0.009 21,0.002 83, —0. 002 55 ; i ¥ K
B y =0.004 26a,a, —0.015 36a, —0.000 009 32
a,” +0.000 121 74 a,a, +0.007 83a, a, +0.083 91
a, —0.033 48a,” (R* =0.889 0, ¥ IR % % K
0.086 9) , M i ¥ {E 2. 280 3, Z K fh 11E0. 000 426,
-0.015 36, —0.000 009 32,0.000 121 74,0. 007 83,
0.083 91, —0.033 48, A WLy R85 7 — s FE
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ACIERA(6 AN 5B S8 1 45C R 2 45D, IEWHAGAH) B SLH 3 HF. L8 4 456 38 5 A H EWA D)1 L% 6 4

J92887 41K 9288 8 41 (& 2 [])
B1 EEEMNEERRFEBRGEENRM(HE, x400)
Fig.1 Effect of Epimedii Folium on degree of liver injury in male rats( HE, x400)

E F G
1 J
B2 ZFEEVEYKRAFERGEENRI(HE, x400)
Fig.2 Effect of Epimedii Folium on degree of liver injury in female rats( HE, x400)
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7 EEWM K BIREREE DWW
Table 7 Effect of Epimedii Folium on liver pathological score of male animals
) 4 SIS HE (3 25,0 = 10) i 7 2 4k 23 (L b/ %
o /g-kg™! /9 04 14y 24 34 44
N ACENIED) - 1.20 £0.92 20. 00 50. 00 20. 00 10. 00 0
S 1 0. 86 0.70 0. 82 50. 00 30. 00 20. 00 0 0
S 2 1.71 0.60 £0.70 50. 00 40. 00 10. 00 0 0
E#HGANH) - 0.70 £0. 10 60. 00 10. 00 30. 00 0 0
L3 0. 86 1.00 £1.05 40. 00 30. 00 20. 00 10. 00 0
S 4 1.71 0.60 £0.97 70. 00 0 30. 00 0 0
SIS 0.43 0.70 £0.95 60. 00 10. 00 30. 00 0 0
Ew(AH) - 0.70 £0. 67 40. 00 50. 00 10. 00 0 0
S8 6 1.29 0.80 £0.79 40. 00 40. 00 20. 00 0 0
S 7 0.43 0.40 £0.52 60. 00 40. 00 0 0 0
S 8 1.29 0.90 £0.99 40. 00 40. 00 10. 00 10. 00 0
RS EEMEN UMK RBREREITS I
Table 8 Effect of Epimedii Folium on liver pathological score of female animals(x +s,n =10)
. F BE i AS P (2 5,n=10) J 5 A% 4 43K L/ %o
/gkg™! /5r 04 14 24 34 44
EHO64H) - 0.30 £0.48 70. 00 30. 00 0 0 0
LI 1 0. 86 0.40 £0.97 80. 00 10. 00 0 1. 00 0
SR 2 1.71 0.20 +0.42 80. 00 20. 00 0 0 0
E#3AA) - 0.20 £0.42 80. 00 20. 00 0 0 0
LI 3 0. 86 0.20 £0.42 80. 00 20. 00 0 0 0
S 4 1.71 0.40 £0. 70 70. 00 20. 00 10. 00 0 0
JIH S5 0.43 0.70 £1. 16 70. 00 0 20. 00 10. 00 0
E#WwAANH) - 0.60 £0. 84 60. 00 20. 00 20. 00 0 0
LI 6 1.29 0.89 £1.17 50. 00 10. 00 20. 00 10. 00 0
SLu 7 0.43 0.60 +0.70 60. 00 40. 00 0 0 0
S 8 1.29 1.00 £1.33 60. 00 0 20. 00 20. 00 0
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