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Effect of Cytisine on Hepatotoxicity of Sophorae Tonkinensis Radix et Rhizoma

FAN Hai-ting, GU Ying-min, SUN Wei, GENG Yue, WANG Li-ping,
JIN Ruo-min, ZHANG Ze-an, TIAN Xue-song "
(Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract | Objective: To preliminarily investigate whether the hepatotoxicity of Sophorae Tonkinensis
Radix et Rhizoma is associated with cytisine (CYT) by researching the hepatotoxicity of CYT in vivo and in vitro.
Method: AMLI12 liver cells were cultured and employed as an in vitro model for hepatotoxicity. Cell viability of
CYT was detected with a cell counting Kit-8 ( CCK-8) assay. After various final concentrations of CYT (6, 10, 14
mmol-L ") were added and treated for 3, 6, 12 and 24 h, the levels of alanine aminotransferase ( ALT) , aspartate
aminotransferase ( AST ), total bilirubin ( TBIL) and lactic dehydrogenase ( LDH) in culture medium were

measured. In the acute toxicity study, mice were administered with CYT by gavage at doses of 0, 24.8, 33.1,

[WFEAE#A] 20171109 (012)

[E€WB] i EZLRFHENIHE (2014 YSN24) 5 B 5 & G0 & 215 H (2017 YFC1702000)

[g— 1’5%] A A, B S 0 U, O R 25 F B 2R BF ST, Tel :021-51322649 , E-mail ; fanhaiting2575@ 163. com

[BEMEE] IR, L P50, WG b B3 K 2 Y 2 2 PP A 5%, Tel :021-51322401 , E-mail ; xuesong. tian@ shutem. edu. cn

- 176 -



524 BH 15 ) RELEATFZERE Vol.24,No. 15
2018 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2018

44.2,58.9, 78.5 mg-kg ', respectively. In the sub-chronic toxicity study, male mice were divided into three
groups and orally treated with ultrapure water (11.2 mg-kg 'CYT and 14. 0 mg-kg ' CYT) for 90 days. At the end
of administration, the mice were anaesthetized for collecting serum and testing biochemical indicators, including
ALT, AST, TBIL, LDH. Result: The half maximal inhibitory concentration (IC,, ) value of CYT was the
15. 17 mmol-L~". Since the treatment with 14 mmol-L "' for 6 h, LDH release robustly increased, peaked at 12 h
(P<0.05, P<0.01), and declined at 24 h (P <0.01). Furthermore, in cells treated with 14 mmol-L ™' CYT,
the levels of LDH started to significantly increase at 6 h at the earliest (P <0.01), peaked at 12 h (P < 0.01),
and declined thereafter (P <0.01). However, 6, 10, 14 mmol-L ™' CYT were found to have no effect on TBIL
release. In the acute toxicity, median lethal dose (LD ) of CYT was 48. 16 mg-kg ' and belonged to grade 2 in
the globally harmonized system of classification and labeling of chemicals ( GSH). In the sub-chronic toxicity,
compared with the blank control group, no significant change in ALT and LDH levels was observed in CYT treated
mice. Although animals treated with 14. 0 mg-kg™' CYT showed lower AST (P < 0.05) and higher TBIL (P <
0.05), these findings were unable to be correlated with the changes of enzyme activities induced by liver injury,
since these parameters were within the background data range of our laboratory. There were no significant change in
histopathological examination compared with control and CYT treated mice in the liver. This results may be related
to the facts that half of the mice died in 14.0 mg-kg ™' CYT treated group, which led to a decrease in the samples
of biochemistry and hepatic histopathological examination. Conclusion; CYT belongs to the grade 2 toxic substance

of GSH in oral acute toxicity. It has hepatocyte toxicity in vitro, but the hepatotoxicity in vivo and whether belonging

to the hepatotoxic ingredient of radix Sophorae tonkinensis still needs to be further studied.
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1.2 i  DMEM/F-12 #5337 56, JI6 4 L , 5 -4
2 (Gibeo 2> ), 4L 5 4> 51 24 1785916, 1804958 ,
1881450) ; i &% 2% -6 4 45 11 - Al /R 4k (1TS) 3l 37,
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WXBCO965V ) ; 4l ffd 3 58 Kz 40 Jfd 25 14 46 ) ( CCK-8)
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(TBIL) 35 ( B A F1 56 20 25 Tolk #k X &5 4, dit 5
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1.4 3 SPF 4 ICR /NG, ME HEACK ARTEE (2 259 b 3 4E B 58 B AR R SR, CYT

18 ~22 g,y 7 g3 s SE B0 2 W) A BR 5341 28 A,
A% JE 2 SCXK (37) 2017-0005., HE P SPF 4%
C57BL/6 /IR, 18 ~22 ¢, Il A g7 3 se S2 5 sh )
IR TFAT A F), A% IES SCXK (37)2012-0002, 3
WS R4 L h B RELR Y ZE R4
B AU, Ji 5 SZY201504021
2 FiE
2.1 AMLI2 ZH iR Ah 537 /B AMLI2 2 Jifg
P v R 2h R 2 B 1 O R B v B A B
& 10% it 4 13 ) DMEM/F12, 1% % -85 5 %, ib
FEAM (40 g+ L") J ITS(10 mL-L™") (15 35 348
37 °C 5% CO, HARFNNG B &4 T dif7 8 M 55,3 d
FAR T U, HRURT B30 4 A 2 47 S 3 o
2.2 CCK-8 iEAil 4n g 2t HAd T3 %A= K
() AMLI12 20 0 35 5] B2 Fl 1 96 FLAR 4 L A 41
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CO, 4 35 246 i 55 9% 24 h J5 , I A B B2 vk 1Y
CYT, R4l 6 1 FATHL, FIE 5% 24 h j5 , AL A
CCK-8 ¥ 10 pL, ik A LG S48 9% F 2 h, H
B AR A AE 450 nm I 4 A0 K £5 FL A IR OG B AL AR
P A THE RS dE AR = (A, -A,)/ (A, -
A) x 100% , A_ i CYT 4H (40 8 + 55 3% B +
CCK-8 + CYT ¥k B 4> 4 10, 14, 18, 22, 26,
30 mmol-L™") A, a5 14 (3555 4 + CCK-8) , A,
RS AL (M + B5 3R 5L + CCK-8)
2.3 Wy ALT,AST,TBIL & LDH Bk B
b T E A K BT AMLI2 41 i35 51 8280 T 96 FLAR
o, AL A0 R A 200 L, 5 000 ~ 6 000 >4
M/ Lo 7E CO, ANMEs FR 46 b i 3% 24 b )5, 230l i
AL BE 3K 6,10 ,14 mmol - L™'CYT, [7] it % A
A4, A S5 ATl g )E, BT CO, 4
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P2 O 1 T A A ol = I B o s o T &
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2.4 2MEFMESR s Mooy SEg A )N BLAR
I SPF Ryl F5 %, R IR JE 22 ~ 24 °C A X
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W AR IR TOK . A LR T BREFF G LighE
2K TACUC [ Z sk, 60 HICR /NERBEAL 70 6
A, A 10 H, MM & 2. CYT & & 5l & 4
78.5 mg'kgfl JHFE LR N 0.75, B s Wk 1, &%
IR (55 6 41) 7k 24.8 mg-kg ™',
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F4,CYT 11.2,14.0 mg-kg "4, 4541 8 H i H 4%
25,32 90 d, 2 A THAKIES .
2.7 WS E R SR AR AL R AR A I 5 91
K, RIMFT CSTBL/6 /N RS REEIK 4 h, 5 HUke
BRI, M8 Pk SR 1, 3 000 r+min ' Z.0 10 min
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4 pum,HE Je o VR U) R 726 B8 T W42 T 41 41
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2.9 GiitEar A BE 4R SPSS 13.0
PEgert, A T BRI « £ ROk IFRBR
FeH R T 2243 0, 5 07 25 55 W E AT B R 38 07 22 4%
BT s #5007 25 A 55 W E 47 2 80K 59 ( Kruskal-Wallis
Kige) a0 K-W R 0 A Geit ¢ 2 7 (P <0.05) , W] 4%
F 45 25 A A Mann-Whitney U £55% . PLP <
0.05 F/mZFA G2 E Lo KA Probit #f % H
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X [a]
3 &R
3.1 CYT X AMLI2 4 Ma G PR 2 435l 45 7
10,14,18,22,26,30 mmol-L ™' ff§ CYT 24 h, AMLI2
2 1 400 4 845 0 R (78.82 £0.91)% , (61.34 +
0.99)% , (31.31 £0.33)%, (22.87 +0.49)% ,
(12.49 +0.33)% ,(9.72 +0.10)% , B CYT fk
AhXE AMLI2 48 Jl A7 1% B A I HI /B CYT #k
(9 TH 5 A0 AE I R, 1C, 9 15. 17 mmol -L™"
3.2 CYT % AMLI2 iF40ffi ALT,AST, TBIL J LDH
BRI 525 (M, 14 mmol-L'CYT 4 A
6 h i, ALT, AST BEACZ W35, T 12 h 35 2 0 {H
(P<0.05,P<0.01),7£ 24 h 5 FREH(P<
0.01),6,10 mmol-L~"CYT 4 K W W] @ 5m . VL%
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5 X B R B S UL (P <0.01) ,7E 12 h 3k
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6,10 mmol L™ "CYT £H K WHI 5 . W3 341k
JE CYT ZH4E 3,6,12,24 h B, 5 X5 i B [8) A5 09 25 (1
A Hedr  TBIL B L E 2R, Wk 4,

%1 CYT 3t AMLI12 B4R ALT B M(x+s,n=5)

Table 1  Effect of CYT on ALT leakage in culture medium in

AMLI12 liver cells (x +s,n=5) U-L™!
25 Aﬁﬁ*l 3h 6 h 12 h 24 h
251 - 1L.00+0.00 1.000.00 1.00+0.00 1.00+0.00
CYT 6 1L00£0.00 1.00+0.00 1.00£0.00 1.000.00
10 1.00£0.00 1.00+0.00 1.00£0.00 1.000.00
14 1.00£0.00 1.40+0.55 2.40 +0.89" 2.40 +0.55

H 5 AA LK"Y P<0.05,2P<0.01,

%2 CYT 3t AMLI2 FF4R A AST MBI ZM (x £5,n=5)

Table 2  Effect of CYT on AST leakage in culture medium in

AMLI12 liver cells (x +s,n=5) U-L™!
251 /mﬁ(ﬁﬂ 3h 6 h 12 h 24 h
251 - 1.80£0.45 1.600.55 1.60+0.55 1.00+0.00
CYT 6 1.40 £0.55 2.00+0.00 1.60+0.89 1.20+0.45
10 2.00+0.00 1.8020.45 1.80+0.45 1.40+0.55
14 1.60£0.55 2.80+0.84 540 +1.82" 4.60 +1.14"

S A P<0.01(£3R),

#*3 CYT 3t AML12 fF48 58 LDH BB EIE (2 +s,n=5)

Table 3  Effect of CYT on LDH leakage in culture medium in

AMLI12 liver cells (x +s,n=5) U-L-!
WEE
21 51 3h 6 h 12 h 24 h
AL /mmol -L ™!
2H - 9.40+1.14 9.20+0.45 11.20+2.17 1.20x1.10
CYT 6 920+1.30 9.80x1.64 1260477 11.20+0.84
10 9.40+0.89 10.60 £0.89  13.00£3.74 11.80 +0.45

14 10.40 £0.55 14.40 +2.51" 30,40 +11.55" 22.60 +3.65"

%4 CYT 3 AMLI2 BF4 A TBIL BRI (x +s,n=5)

Table 4 Effect of CYT on TBIL leakage in culture medium in

AMLI12 liver cells (x +s,n=5) wmol - L ™!
2 ) /mfﬁ_l 3h 6 h 12 h 24 h
2 - 0.17£0.02  0.170.05 0.17 +0.04  0.21 +0.02
CYT 6 0.17 +0.04 0.19£0.04 0.16+0.03 0.22 +0.02
10 0.17£0.03 0.18 £0.05 0.17 £0.03  0.21 +0.02
14 0.1720.06  0.20£0.01 0.19£0.02 0.19 +0.04

3.3 CYT X/ B2 25 M RE R S e T2 22 1 52 1)
457 CYT J5 5 ~ 10 min, 525 FIZH A L, Bl 3 57 & 19
K, /N BRI S SIS SR 55 M B RS AR I p
B R B R MR R, TS AT A TS D BUTE
1 WG @RS RIS T IE L, 4 Probit
Pt CYT & LS LD, Jo H 95% ] {5 X [H]
7 48.16 mg- kg ' (40.55 ~58.62 mg-kg '), UL
5,

x5 MRORCYT 2iEHiE
Table 5 Acute oral toxicity of CYT in mice

215 FlE/mg-kg ™! FET-HL/ BAL
%= - 0/10
CYT 24.8 0/10

33.1 3/10
44.2 4/10
58.9 5/10
78.5 10/10

3.4 CYT bW M 2 M 52 36 /0 B il ¥ 28 A 48 B 22
JFZH 20056 BE AR AL B %M CYT 14.0 mg- kg ™' 20 /)
B, B 25 25 B R JE G, B A8 T, 2 91 d i i) B e oy
4 00 524 M, CYT 11.2,14.0 mg-kg ' 4/h
BLIM ¥ ALT, LDH /K F ¢ W & 2 7; B R
14.0 mg-kg " 40 /M LI 3 TBIL 4 & I} & (P <
0.05) ,AST &t N FE (P <0.05) , {HJ& 7 A S5
I SBUR G EN BN CYT X i 3% A= 1k 48 A
ARFERW, ARAIGIKE XL, X —45RTas
14.0 mg-kg " Eh Y —F 50T, T Bl A A S
JE s BRARAS s DA G . LR 6,

F6 CYTHES I dX/NRMFENERMHIN (v £s,n=4)
Table 6 Effect of 90-day treatment with CYT on biochemistry

changes in mice (x £s,n=4)

13 7 ALT AST LDH TBIL

- /mg-kg'l /U-L7! /U-L7! /U-L7! /p,mul-L_l
2 - 19.29+3.95 36.29+7.70 159.14+33.63 1.08 +0.25
CYT 1.2 19.75+£1.98 36.63+2.88 159.00+6.9 1.09 +0.07

14.0 1625171 27.25+2.63V 15250 +18.52  1.39 +0.27"

E S AHEIE"Y P<0.05,

SH 22 A AL/ BRI ) S PR HE N 0
JHE TR LR R g A A G W I RO S AR Ak
JEIE HE Je o 25 LR, 525 (AU B, o JCBA B A8
b WK1,
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A 254 ;B CYT 11.2 mg-kg "4 ;C. CYT 14. 0 mg-kg ™' 4

E1 CYTESE9 dxf/MRIFALMFMmM(HE, x 200)

Fig 1 Effect of 90-day intragastric administration with CYT on
hepatic tissue in mice (HE, x 200)

4 itig

CYT H i8N Ay & — Fl A 20 HL A B 1 08 24
HR A ML 2 o A8 e 22 A SRR CYT fE
05 2 fige /N T 00U 1 0 A EEORG ATFR 7 B1E 19 /) LA
AT REGSIE i T M NMDA 221k GluN2B W
BALEE B 2% A MM 2w M DT LA M g on R
e,

ARG AT AT 57 £ WL GAR R A CYT,(H
REGEL T ESMAMEES M . Stz
/INELERBKTE ST CYT f9 LDy 1.52 mg-kg '), i
Jikcid: 5375 20 L R Ak T S 8 LD, 43 5 ok 83. 21,
214.22 mg-kg ' WIS BRI SN CYT B9 3 M m
m TS A T S, FEHEE DR CYT
LD, 354 A 1k A SCHRARGE o AR b dE M S 5R,
NEUE S CYT 1y LD,y 48.16 mg-kg ™', ¢ I 4 Bk
fH2 S G — 43 2 R AR 25 ] B2 (GSH) 1 56 F 1k 2% &b
AMERETE SRR T2 0 Ak R R 2 9 (5 <
LD, <50) , 5 3CHlk 4 38 /9 /N BUHE B 35 20, Pk Y
S0 LD, 53331 4 64. 01,85.95 mg-kg A L,
R VE B I CYT 8 A8 i 5 200 R = AL 200

ALT AST J¢ LDH %5 & 5 0] 1F Ry 7T 4H i 51 455
I 2 i 2% 08 A b, B MAOTR 25 A JHF 40 M 453 455 , T
D3 2o G DR i 3 % 55 W R ALT,AST Jz LDH %
EOREEEE . AN L RSN SE R & B, CYT
XFoh BB OAMLI2Z 4 ML A 5  AE L IC,, R
15.17 mmol-L "' JAE M MR EE R R L, %k 6, 10,
14 mmol-L ™" CYT, 4B FmzhJ5 3,6,12,24 h #;
T _E WL AR AR, 14 mmol - LY CYT W] g 35 3
-3 3 b A A0 T 75 R B, R vk
M) CYT 3 35 40 M B8 408 05, B AT — o A JHF 48 L 45 12k
BE AN, 5 50 £ 20 7E 45 s 8] 4506 TBIL R ik it JC A I 5%
Wi, o] BE 5 40 5% 75 45 0 R Bk = TBIL Az pig i) 32 22
B, B 5 2 21 200 IR 5509 i 1 8 1A G o

T i — 25 B UE R bS5 B 45 R, AR 5T R
LA 2 90 d (/N BTG 18 M 7 1 52 06 Ok 4R 3 CYT
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MORF 8 . e B2 S0 50 3 AR 0 Sk 7 M S
WA ROR B W R I A 2 R . AR IR LA
LD, /925 1/3 58t 14. 0 mg-kg ™' 45 Ay A8 1 75 1 52
B v M i, SRR Y 0.8 £% 11,2 mg-kg ™ MR
SRR TR/ R A A D7 T e ) A 28 /) BB 45 2
[B) S 1T W AU T, Z A AR A 4 R KR E Al e
FRAF I 5 72 ML 2E AL 46 #5 J5 T, AST, TBIL #5722 14 76
i R 7 S0 7E 3 B 2 J7 T 7% JC I 2 M 0 B B AR . 53X
—ZRTAE S 14,0 mg-kg " 4LEY — R BET, B
I A= Al B I i B AR S k20 AH DG o SCRRHE
CYT EA W 7e P, 1442 90 d 44 F1.35 mg-kg ™'
) CYT, Al S BUM G ALT 2 f%5 F+ w5, (22 AST Fl 6
PR R TG I B s o A SRR ARG, K R 4
14 d M RFEE 5 mg-kg ™' CYT Xt Ifi 7 ALT, AST
T B, SCEkRGE, SR T M 4
FEAETRAE TR T S 00 v 0 8 B R A T BE MR R, &
P2 RETRAE I T I R AT AR W Ak, A 90% ~95% L
JEL R M BRHEE S L PRI, CY'T 7 A P 4 T 5 LA R
SE A O L AR RE M ) BE M O T 2R

gE LT, AR RS KW, CYT J§ T GSH 4
KMz 2aEdrE 2 R, AR5 %
T B 20 A e E R AR A M DL R
o L1 R 1 B 4 2B T
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