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Abstract: To explore the protective effects and its mechanism of Clerodendrum philippinum Schauer var. simplex Mloden-
ke total flavonoids ( CPTF) on acute liver injury induced by carbon tetrachloride ( CCl,) in mice. 60 mice were random-
ly divided into normal group, model group, silymarin group (150 mg/kg) , CPTF-high, medium and low dose group
(200,100,50 mg/kg) . The normal group and model group were given equivoluminal distilled water, and other groups
wete-given the corresponding dose of drugs (25 mL/kg) for 10 days. After 2 h of the last administration ,the mice of all
groups except the normal group were injected intraperitoneally with 0. 1% CCl, peanut oil solution (10 mI./kg). 16 h
later), the blood was taken by removing eye balls,and the liver tissue was collected after killing the mice. The serum con-
tents of alanine aminotransferase ( ALT) ,aspartate aminotransferase ( AST) , total superoxide dismutase (T-SOD) , ma-
londialdehyde (MDA) and glutathione peroxidase ( GSH-Px) were measured by biochemical method ;the levels of tumor
necrosis factor-a (TNF-a) ,interleukin-18 (IL-18) and interleukin-6 (IL-6) in liver tissue were detected by enzyme-
linked immunosorbent assay ( ELISA) ;janus kinase 2 (JAK2) ,phosphorylated JAK2 (p-JAK2) ,signal transducer and
activator of transcription 3 ( STAT3 ) and phosphorylated

Wk H 15 :2017-09-20 B2 H15.2017-11-23 STAT3 (p-STAT3) in liver tissue were detected by Western

AEGIUH )7 /R L 20(2017-143) blot; the histopathological changes of liver were observed by
* WE1EH Tel :86-013457684046 ; E-mail ; xueshengcailiao@ 163. com o o
HE staining. The results showed that CPTF could significantly
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improve the liver tissue lesion,decrease the levels of AST,ALT and MDA in serum (P < 0.05) ,enhance the activity of
T-SOD and GSH-Px (P < 0.05) ,inhibit the hepatic levels of TNF-a,IL-18 and IL-6 (P < 0.05) ,and inhibit the ex-
pression of p-JAK2 and p-STAT3 (P < 0.05).In summary,CPTF had a protective effect on CCl,-induced acute liver

injury in mice,which could reduce the degree of liver injury,and its mechanism may be related to anti-oxidation , inhibi-

tion of inflammation and regulation of JAK2/STAT3 signaling pathway.

Key words : Clerodendrum philippinum Schauer var. simplex Mlodenke ;total flavonoids ; carbon tetrachloride ; acute liver

injury ; oxidative stress ;inflammatory response ; JAK2/STAT3 signaling pathway
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Table 1 . Effect on the'serum ALT and AST of CPTF (n = 10, xts )
ikl ke ALT AST
Group Dose ( mg/kg) (TU/L) (TU/L)
1E% Normal - 73.85 +14.39 37.68 £6.21

FEA Model -
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CPTF 354 €PTR-high 200
CPTF 514 CPTF-medium 100
CPIEATHI4 CPTF-low 50

1107.56 +146.95% 254.25 £32.07%

506.35 £54.46 " * 217.61 £25.53 "
479.91 £46.14" * 200.54 £22.14 " *
516.12 +44.43" * 224.64 +21.56 "

600.09 +74.04 " * 240.35 +£23.35

5 IR AR, P < 0.01; GBI LES, * P < 0.05;° P < 0.01,
Note ¢Compared with Normal group,® P < 0.01 ;compared with Model group, *P < 0.05;* *P < 0.01.
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o P < 0.05), 25 A5 012¢E X, #~ CPTF nf
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BEAYZH /N BURIE P TNF-o TL-18 FI TL-6 S8 W% ThH&E (P < 0.01) ,RUISAER IV AT RE N CCL, 155
%2 CPTF xf1i% T-SOD GSH-Px 1 MDA M0 (n = 10, x + 5 )
Table 2  Effect on the serum T-SOD .GSH-Px A1 MDA of CPTF (n = 10, Xt )

iRl FrllEes T-SOD GSH-PX MDA
Group Dose( mg/kg) (U/mL) (U/mL) (nmol/mL)
TE# Normal - 245.01 £16.75 277.14 £33.12 3.05+0.25
FAI Model - 137.41 £17. 44" 172.38 £20. 34" 7.43 +0.66"
JK KHE[ZE Silymarin 150 178.65 £21.05* * 210.79 £22.46 " * 6.39+£0.52" 7
CPTF & #|4& CPTF-high 200 186.87 +14.83 " * 237.46 £28.68 " * 6.540.49." "
CPTF # 5|4 CPTF-medium 100 176.25 £16.98 * * 213.9+18.79" * 6.81+£0.51"
CPTF {54 CPTF-low 50 155.36 £16.32 " 180.36 +18.89 744 £0.71

TE: SR, PP < 0.01; SEMYIHE, " P < 0.05;"* P < 0.01,
Note : Compared with Normal group,® P < 0.01 ;compared with Model group, * P < 0.05;* *P < 0.01.

FEB R 6 DL 2 —; BB, K RETE A (P < 0.0 8P < 0.05) B Sesef i Hrs CPTF
CPTF 7] & 0 F2H 2 TNF-o IL-18 FIL-6 1R BYPRIHVERT AT R Sl A S A 06, 255 I3k 3,
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Table 3  Effect on the hepatic TNF-a \IL-18 and IL-6 of CPTF (n = 10, Xt )

2H 5 Filkcis TNF-a L-18 L6
Group Dose(mg/kg) ng/mg pg/mg pg/mg
iE4 Normal - 7.84 £1.86 5.56+1.34 10.43 +0.16
% Model - 28.3443.93% 11.11 +2.51% 26.79 £3.32%
7K &2 Silymarin 150 1324 +2. 14" * 6.78 +1.57* * 14.00 £1.62* *
CPTF 7555 CPTF-high 200 12.18+2.08 ** 7.76 £1.65* * 15.88£1.98" *
CPTF 15| CPTF-medium 100 15.43£2,51" 1 8.21+1.87" " 18.34£2.02" *
CPTF £ CPTF-low 50 19.76 £2.94 10.26 £2.02 22.46 £2.54*

W SIEWH LR, ¥P < 0.01; SEERIA L, P.<0.05;7 P < 0.01,
Note : Compared with Normal group,* P < 0.01 ;compared with Model group, * P < 0.05;* *P < 0.01.
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BROERE I, IERATCRT A) NRAT/NE4E M, JCA PR EIR T |
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I CPTF 3/ RAFA QRS R
Fig. 1  Effect on the liver pathology conformation of CPTF
A IER A ;B AR C B D CPTF 50 R4 E - CPTF wrjfl i 2 F - CPTF IG5 4
Note: A : Normal group; B:Model group;C:Silymarin group ; D;: CPTF-high dose group; E: CPTF-medium dose group;F: CPTF-low dose group
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um dose group; F : CPTE-low dose group

4 S

JF AN ASCEAT A A B 2 BRI BE , 1T b
SENUARTE BRI RE A8 E, AT T bR A W 5 [
If s 2 3 B F B 07, 5 BT BrAEE BE ) 32 21
BRI o i RUAES 197 10 1M 36 22 2 B, Hrh A0 4
P P JTF A5 05 L 240 T R B 5 RS 9 A ) 1R T 4
B CCly ARy —Rh 2 i 2 VE I 2700 , T3t A
I AR L S5 Ae RS RE A2 45, 2 2N ALT A1 AST i

HEA M, B ALT F1 AST 36 M7 &, H Tt
KT I FR JE S AE ARG, P ALT AT AST 3%
PR R P T30 0 R I e b o AR B gT 4 SR
FO ST CCL, 5, ML o ALT Al AST % 1 ik
FETHE, I H R A AL 20 AR, R A Ry i ST CCl,
W2t/ BB, 2 CPTF THi)E, /b
UM ALT A1 AST 376 1 (2 B AT 2L 4005 A8 i
FEW% , W CPTF St CCl, 5 510 & PRI 30 15 /s B
HARER.

CCl, AT A R B 2 9151 &g B it 4
RN, MDA 1 S — Ff 8522 Jig itk &0k, LA
I R 3 T g o 440 L S R RS 45 5 SOD Al
GSH-Px & {4 P9 5 2219 Bt S AL B, T 35 bR A 3 1
MDA Fl [ H1 3k , 4 R S8 fk At 1k R G sh 7,
MR F A0 ML, CCL AR 7= 49y 38 T S 3k PP A
Y AR SEAN L, 5 BRI 48 PR TR R, I LI
SRAEAT T8 B, I RS RE R , 5 K o 44
ST TNF-o BAT R0 A 2 300, AN R
TV SRR 4 TR, T LA B 405 il 8 2 A 4N
SRR ST N T, I A i IL-18 VRN
BRI T, S5 T RPN RIE kA2
TEFR ARG 2R PR A MR i R A 2 A7
S 116 532 A TR MR A W i, T — A B 4
Jfe S, IR ATET 44k I SE i As e 1
JFIIE & E B2 07 g A ik R v, = 35 L B F AR
ARSES 25 R B, CPTF 0] B AIL MDA & &, 42 &
SOD FI GSH-Px {14, Jf # i BT 41 21 TNF- \ IL-18
FIL-6 3k, $7n CPTF AY4R T 1R FIAL S T 6 541
SRR 9 i 2 A G o

JAK2 J& T JAK 5 1 5805, H T gl ik iy 2 b 4
JEL Rl -3 4k 5 A R A P D R SR AR XA
TER S SR IE AL+ KR (STATs ) 2N G 5 5%
WG SR F 3 (STAT3) KA W e Ak ) R AHZE 6
JE R JAK2-STAT3 &2 4, #E i 845 fiFAE Y TNF-o  IL-
18 IL-6 45 JRAE K F [ 23k , [ B 45 Fh 5 i PRl - 1F i
PRV T 208 %, fff JAK2-STAT3 {5 538 J& 1% G 110
S, S EURORE N HE— PR B,
JAK2-STAT3 {57538 [ X ] A& A B o, Dol JHF- 43 43
BEREE, A5 ER, CCl, Al p-JAK2 Fl p-
STAT3 & /K V-2 & TH s, 3¢ B JAK2-STAT3 i i
PGS , CPTE 150 ] 41 1) 12238 5 09 S0 , 328 1 o
RRER N o 45 ik, CPTF %t CCl, B &2 F 45
/NEEA R AERT, HAEHIALE AT 5 S h Ak A



Vol. 30 BB R AE o 3l X R X O S R M TR A/ LR DR A LT 5T

217

SE S, IR JAK2/STATS (5 538 A 5.
%3k

N

—

Na Z (44%). Study on the chemical constituents of the es-

sential oil from leaves of Clerodendrum philippinum var. sim-

plex[ J]. Chin Wild Plant Res ( "/ [E YA &9 %R ) ,2006,

25(5) :59-60.

2 W MM (SB1%), Wang 1Q CEFI)  Hua Y (F6)
Advances in chemical constituents and pharmacological
effects of Clerodendrum plants[ J]. Chem Eng Equipment (fk
2 TR ,2011,(4) :112-116.

3 Zhu YK (%) ,Hu Y (#15) ,Cheng N (F2£UR) et al.
Study on the chemical constituents of Clerodendron philippi-
num var. Simplex[ J]. J Chin Med Mater ( HH#%1) ,2013,
36(1) :67-69.

4 Zhang SL (74775 ) , You SP (i) , Liu T (X¥) et
al. Preventive effects of total flavonoids from Nymphaea can-
dida on CCl, induced acute liver injury in mice [ J]. Nat
Prod Res Dev ( KIRF=WWt 98 5 %) , 2016, 28.2017-
2020.

5 GaoY () ,Li H (Z=5%),Zhong ML (£hEHA]) ,et al.
Study on the effect and mechanism of Polygonum perfoliatum
total flavonoids on hepatic Fibrosis in the rats[ J]. West Chi=
na J Pharm Sci (V4 24542%) ,2015,30:181-183.

6 Wakiya T, Kudo D,Ishido K, et al. Effect of age on the de-
velopment of chemotherapy-associated liver injury in colorec-
tal cancer liver metastasis| J|. Mol Clin Oncol,,2017,7 :200-
204.

7 Balkan A, Yllmaz N, Balkan Y, et al’ Relationship between
liver injury and serum cytoKeratin18 levels in asymptomatic
hepatitis B virus carriers and in patients with chronic hepati-
tis B infection [ J ] \Arab J Gastroenterol ,2017 ,18 (2) : 98-
103.

8 Nie Y,Ren D, Lu X, et al: Differential protective effects of

10

12

13

14

16

polyphenol extracts from apple peels and fleshes against a-
cute CCl,-induced liver damage in mice [ J]. Food Funct,
2015,6(2) :513-524.

Chen M ,Huang W, Wang C,et al. High-mobility group box 1
exacerbates CCl,-induced acute liver injury in mice[ J]. Clin
Immunol ,2014 /153 (1) :56-63.

Ray S,Murmu N, Adhikari J, et al. Inhibition_ of -Hep G2 he-
patic cancer cell growth and CCl, induced. liver cytotoxicity
in Swiss albino mice by Mahua extract[]]. J Emwiron Pathol
Toxicol Oncol ,2014,33.295-314.

Feng PW (1353C) ,Han JC (3835 %), Li DF (257877) ,
et al. Hepatoprotective Effect of Corynoline on Carbon Tetra-
chloride-induced Hepatotoxicity in Mice[.J ]. Nat Prod Res
Dev (KIRF=0E5E 51 &) ,2017,29 :224-228.

Pol JG, Lekbaby B/ Redelsperger F, et al. Alternative spli-
cing-regulated protein of hepatitis B virus hacks the TNF-a-
stimulated signaling pathways and limits the extent of liver
inflamimation[ J | . FASEB J,2015,29:1879-1889.
Alcaraz-Quiles ], Titos E, Casulleras M, et al. Polymorphisms
in the IL-1 gene’ cluster influence systemic inflammation in
patients at risk for acute-on- chronic liver failure[ J]. Hepa-
tology ,2017 ,65 :202-216.

Ma B,Zhu J,Tan J,et al. Gpr110 deficiency decelerates car-
cinogen-induced hepatocarcinogenesis via activation of the
IL-6/STAT3 pathway [ J ]. Am J Cancer Res,2017,7;433-
447.

Zhang H,Liu Y, Wang LK, et al. Pyrrolidine dithiocarbamate
alleviates the anti-tuberculosis drug-induced liver injury
through JAK2 / STAT3 signaling pathway: An experimental
study[ J ]. Asian Pac J Trop Med 2017 ,10:520-523.

Lee SC,Jeong HJ,Lee SK, et al. Hypoxic conditioned medi-
um from human adipose-derived stem cells promotes mouse
liver regeneration through JAK / STAT3 signaling[ J]. Stem
Cells Transl Med ,2016,5:816-825.

(L4260 1)

9  Pan J(3%&#) . Studies on the chemical constituents and anti-
tumor activities of Iris tectorum Maxim[ D ]. Wuhan; Hubei
College of Traditional Chinese Medicine (##fdt P EE=~B%) ,
2009.

10 Wang JF (£ 4 K) , Bao BH (4% ) , Meng XY ( 7
#i) ,et al. Cardioprotective function of tectorigenin in acute
myocardial infarction in mice [ J]. Chin J New Drugs Clin
Remed (" E 25 5w R4 ) ,2010,29:99-103.

11 Yu Y(F5i). Protective effect of isoflavones from Rhizomes

12

Iris tectorum on nerve cells[ D ]. Taishan ; Taishan Medical U-
niversity ( Z= 1L EE2~Bg) ,2013.

Zhang YY (AR ) , Qing MJ (% RE18)  Shu Pl e
al. Study on HPLC fingerprint of Rhizoma Belamcandae[ ] ].
Pharm Clin Res( 252 51If RIFFT) ,2009,17(1) :18-20.
Qing MJ(ZRE) Ji WL(F53C5E) , Wang ZT( I ) et
al. The content change of 4 isoflavone in different harvesting
stage of Iris tectorum[ J]. Chin J Nat Med( H [E RIRZ5W)) ,
2005,3:245-247.



