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mg/kg)7 d A B4 RAFAR G AL . 40 R Mk Bable s SR AL A E75 % B (5F éii&lﬁt?ﬁ)éﬂjﬁﬁ(%@@iﬁ%ﬁ?&)éﬂ KK EH
(50 mg/kg) 45 45 AR L& KA F (100,50 mg/kg) 4, L RAER e R iti#E § AT Y , BR 1K, ESTd, ME DK
FFIEFE 40 E AAR R LSBT (ALT) Ao X AR B R A B0 (AST) ik | ﬂf’vé}u#’%: % (MDA) 4% izut#h:fiﬂ:ﬁ&
(SOD) An e pk it B A H B (GSH-PX ) 7 PE A mRNA #9 F ik 0L, FE D R— RN FA BRI F R, &R 5§
28 s gk AEAL 4 AT IEAE R F I & AT 4148 ALT AST %M 2 % 3 3% ,SOD | GSH PX i& M 2 % 8,55 , MDA 4% 2 %3¢ Jn
GSH-PX #» SOD, mRNA & A 2 %8, 55 (P<0.01 & P<<0.05), HAEAZALE  H¥H AR L33 AKH T4 KT IR 40 2 F TE1K,
FF2R 2% ALT  AST 7& 1 2. 58,55 , SOD, .GSH-PX 7& £ B %34 7% ,MDA 4% % % 'V, GSH-PX #= SOD, mRNA & & B %35 7% (P<
0.01 3 P<<0.05). JE %¢ &L FAFAESPULIE AT et 5 i 4 H’ﬁérﬂﬂé’,%‘ﬂﬁlﬁil F S m OB AROK Y AR A E N TR B
AR L) RAFNERR BIP K, G, 10 Geshiin 3, 8 235048 & UK T 28 IR SR KT, I3 S L, iR é:;"k 40 L SR IR AT,
WAEA K Dm ML 0R s A AR S ARA B AL KT RIS AP R R B 3 A B & 430 A A8 28 3 m bk A A 48
-0 A B0 BT B B A B R e R AR R, AR T AR 5 A0S AL AL X .
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Protective Effects of Total Saponins of Panax japonicus on Mice Liver Injury Induced by Isoniazid and Rifam-
picin

HUO Yuan-xiu, ZHANG Chang-cheng, WANG Wei-qi, MAO Shuai, YUAN Ding, LIU Chao-qi, WANG Ting
(Medical College of China Three Gorges University, Hubei Yichang 443002, China)

ABSTRACT OBIJECTIVE: To study the protective effects of total saponins of Panax japonicus on mice liver injury induced by
isoniazid and rifampicin. METHODS: Mice liver injury model was induced by intragastric administration of isoniazid (INH 75 mg/
kg) and rifampicin (RFP 100 mg/kg). 40 male Bablc mice were randomly divided into normal control group (constant volume of
normal saline) , model group (constant volume of normal saline) , silymarin group (50 mg/kg) , total saponins of P. japonicus
low-dose and high-dose groups(100, 50 mg/kg). Model mice were given relevant medicines intragastrically once a day for consecu-
tive 7 days. Then liver index, the activities of ALT and AST in serum, MDA content, the activities and mRNA expressions of SOD
and GSH-PX in liver homogenate were investigated. General information and liver histopathology were observed. RESULTS: Com-
pared with normal control group, liver index of mice, the activities of ALT and AST in liver tissue, the content of MDA in model
group increased significantly, while the activities and mRNA expression of SOD, and GSH-PX decreased significantly (P<<0.05 or
P<<0.01). Compared with model group, liver index of mice, the activities of ALT and AST in liver tissue, the content of MDA in
P. japonicus low-dose and high-dose groups decreased significantly, while the activities and mRNA expression of SOD and GSH-PX
increased significantly (P<<0.05 or P<<0.01). Normal appearance of liver, clear structure of hepatic lobules, ordered hepatic cords,
mild edema of hepatic cell, clear nuclear structure and normal sinus hepaticus were observed in normal control group. Obvious
swelling of liver, crispy, blunt and thick liver edge, yellowish-brown granular appearance, diffuse edema of liver cell, loose endo-
chylema, kytoplasm light in color, hepatocyte spotty necrosis and scatterredinflammatory cell infiltration were observed in model
group. Liver and hepatic histopathology of mice were improved significantly in total saponins of P. japonicus high-dose and
low-dose groups CONCLUSIONS: The protective effects of total saponins of P. japonicus on mice liver injury induced by isoniazid
and rifampicin may be associated with inhibiting lipid peroxidation.

KEY WORDS Total saponins of Panax japonicus; Isoniazid; Rifampicin; Liver injury; Lipid peroxidation
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ZIEN I R L i TEAE S BT i B AT T
Bz 255 e 0 IRH J2&: H Ak AF A e i n) 8, Bkt ik 22 () A
FE AR, Hp 2 A 2 52 7 IR T 2 B 2R ALE] 7R
TRYT PLAEAZ 25 R IRH Jy T A M i . Chen X &
TF5E S | AR 25 420 E R T A ol 470 S AR AN B 7 T X6 TRH AR AL /)
RUR A EH SOOI 9T & B, —-E A AT RE i BRI
IRH 50 HEFE L 075 N SRR 2 L R (ALT) FIR A R
TG (AST) K 71715 2 B B A 2 N IO BHE AT
2 1) T AR 25 Hp R I 32 A SO M Y, R A AT
Z BT IV, IVa.V Pis-2 . AZ 21 Re, £ DL FFHUERbe U 1R
TN R I AT A (AR B e A DU R = SRS
RN S = BRI BT . BURZG AR5 o AT 1T B B R
XTHAL RS ORI 7R 0 S 3 BT BEAr Y . A
B HARTSE & B0, 47771 2 O R A RS YR IR0/ B ELAT
FRAPVE AN, (HJR XS T TRH 2 15 2T B a1 i AN 4, R
AP TEATATTT Z B IRH AR/ B A4 4 5
IH AT REROFE FHALE
1 #E
1.1 I%=8

CT15RT AU VR B O AL (R e AR AR i a8 TR
A PR A ) s ULTRACUT R B Y] A ML FISE R A F])
CS-V1 TR R 95 Fr AL (2208t 22k B AL & A PR D) 5
TP1020 %4 i K ML (f# [# Leica /2wl ) 5 TE2000 %3 8] 56 )6 i 3¢
%% (A 45 Nikon 2> ] ) ; INPINIFETMF 200 % 42 i 4 AR AV (%
2 Tecan /A 7)) ;9902 7 PCR 7 B4 GBIy Applied Biosystems
/3 H]) ;Gene Genius SER T 748 (92 Syngne A ) o
1.2 #ft

P52 2% A A S M H 24 64 25 7= i BT AL b
= ke = R 2 PR S G 5 M E B .
1.3 #Z@m5iF

RFP(ELE A2 A R B 7], 15 : 3120105, KLA%
100 mg/F1 ) s INH (JL PHELHE R 254 R\, 45 : 1111011, 48
% : 150 mg/F) 5 7K Kl 22 I 3 (R - g il 25 48 A R0 A B
w4t 5. 120714) 5 ALT. AST. & Mt H Ik 5 4 1k ¥ filg
(GSH-PX) B A LY L fL T (SOD) . N % (MDA) \BCA %
D e i R e e (R s @ E W TR ST ) 5
Trizol, DEPC (4= T AW T8 ik A BRA wl ) 5 3 e S il ) &
(PrimeScript RT reagent DRRO47A , K 55 AE ¥ TAEH AR A BR
N FI/NF]) s Dream Taq Green PCR Master Mix (26 [# Thermo 24
Ao
1.4 ¥

SPF %% Bablc /Nl 40 H, & (I (20 + 2) g, faCDUER IR
T 57 Fs il o0 B A [ 525 3 W 4 A A% IE - - SCXK (58 )
2008-0005], LI sl 3 T =k K 2F 5250 s s, 12 h ot
TETNBAIEI R (22 £2) C, {8 50% ~60% , bruEfalk}
A Ak
2 FHik
2.1 MHSREENHE

A5 SR A 10 58 Y 60 % 2 B30 2 h s il ik 42
B3R, AR IERE 3 by, AIE T AR 3 IR, LA 85% LI FT 70 U
fit)e , NPEFEI R MA A~5 FE NI, TGRS
ST, AT S SR T T IO S K R,
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22 EREESHHE KBH

SEG ol FUAL, BV IE R IR (S A R K ) 4] R (45
FAFEAKO) 4L K KETE (50 mg/kg) 41 ST S MR E AR
(100,50 mg/kg) 4o ig 442, BER LR, EL T do ighhZl
R[] B, B T X BEZH A1, HAx 4 2H 45 ig INH (75 mg/kg) 5
RFP (100 mg/kg) , B K LR, 322 T d, DL /N BU46 455 5%
R A /N IR 25 5 25 ANAE K 16 h, FRoe TR i i, iR
BREL, FIUIE B
2.3 FFAEEEIRNIE

PRI/ IN BV 5 2 R i, 3B S 2 R = (mg )/
N (g)].
24  MiFEEWIEFRENE

A2 /N BRI 7 5 30 min, DL ES.02F 424 8 em .3 500 1/
min 5.0 10 min, F B4R L , Fie R0 S il B AR EG A
3% ALT AST 3614
2.5 FFARAREBERSFHRE

BN EUH RO 2L, BT 4% hvE 2 TR P
R W RUBE K, A 8, Y) R HE a5 FO6 B T s
JEAFBIE AR
2.6 BFEZth GSH-PX .SOD & 4HEF1 MDA & EHME

HER PR S A 2 o i, 3 i i (g) R (ml) =1: 9 1L
BIAIA O FE AT Y 0.9 % A BRER K , VKA S R HLI A1, il
I 10% WS HOME, DL 02422 8 em ., 3 000 r/min 5.0 10
min, BCEVER o T a3 S id B A T 53 9 b GSH-PX
SOD i JIFIMDA 5 &,
2.7 FF4EZh GSH-PX #1SOD mRNA RikHIZS{4

B 50 mg FIHFEHZL, A 1 ml B4 Trizol 3, #EA 7213, =il
THEE 5 min, 4 CF PhE02E42 4 8 em 12 000 r/min 5.0 10
min, i EIFEAL E 1.5 mlBLLAE P, A 200 ul DT, IR
AT, EIREE 5 min, 4 °CF LB 02428 8 cm 12 000 r/min
B0 15 min, B BB E P EOE R AL LE RS
FHR SRR, 2500 T #4510 min, 4 C T LLE.O2ER K 8 em,
12 000 r/min &5.0> 10 min, [AIPLIEF A 1 ml 75% B L1, 7576
YLHE, 4 CF A48 8 em 12 000 r/min 2.0 5 min, 5 |
WA B UIE ,, T4, ¥ Tl 7 (% DEPC K H, B A BLRNA ;2%
JEHHRIUY RNA [ 555755 cDNA: 0.5 pg RNA,RIKAIA 5xg
DNA Eraser Buffer 2 ul, 5xg DNA Eraser 1 ul, M 7% RNase Free
dH.O, ff BABGA 10 pl KR A CE 42 CFFEE 2 min, B FK
b AE SN AR IR N A 5% PrimeScript® Buffer 2 (for Real Ti-
me)4 pul,PrimeScript® RT Enzyme Mix I 1ul,RT Primer Mix 1 ul,
RNase Free dH-O 4 pl, KW AR ZE A 20 ple BN E 37 CIFE
15 min,85 “CIFE 5 syfRIGUE T3, b R ilF5153910 : GSH-PX :
5 -GCAATCAGTTCGGACACCAG-3', 5 -CACCATTCACTT-
CGCACTTCTC-3 ; SOD;: 5 -TGCAGGGAACCATCCACTC-
G-3', 5’ -CCCATGCTGG-CCTTCAGTTAATC-3'; SOD,: 5’ -
ACAGCCTCCCAGACCTGCCTTAC, 5 -CCTCGTTGAGATT-
GT-3} f-actin: 5" -CGTGCGTGACATCAAAGAGAA-3', 5' -TG-
GATGCCACAGGATTCCAT-3; 25 ul {& % : Dream Taq Green
PCR Master Mix(2x)12.5 pl,cDNA®AHR 0.5 ul, . FiEs 194
0.5 ul, ZEF/K 1L ple BAAFANT 195 °C,5 min; 95 °C,30's
(x30) 357 °C,35 s(x30);72 °C,30 s(x30);72 °C,5 min. )5
2% SN EE IS FBLUK , BEIE LR R GE AT UG 53 #T o
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2.8 SHitFEFHE

KA SPSS 18.0 G i [ i Hr , T B R Flx £ 5 R, 24
FEASIA] b % AR 5 229 M7 (one-way ANOVA) 325, BT He
YHLSD#:. P<0.05 W2ERA G E .

3 #R
3.1 —ERTH

AEH R BE A /N B BG4, JIFIDE AL AE 2o fif
S5 RN B AT P RN R B IOETE, BRI K
TR A B €, R /M AT WS LT Y, I A, R, i 2%
R R R RIS R AT S R
i SR /N RUR B SR 0 o /N BUFIE R AR A WL 1

s

D E
Bl /NRETREREE
AEFIRAL; B AR : COR KB IEL]; D AT 2 B2 R4l ;
EA WS SR m e
Fig1 Appearance of mice liver

A.normal control group; B.model group; C.silymarin group; D.total
saponins of P. japonicus low-dose group; E.total saponins of P. japonicus
high-dose group

32 MHE3MNRIFARERSFENZMm

TEH PR/ U/ NS5 R T 2E , IR R HE B 57, B
AN AR TROK M AR SR T I, TP SE R . BRI U240 v
K, B ERAME  B BT (R, BT A R ARIRAE , AT R
PEAAEIRE . SRR HAL, A5 2 RO e AR /N R
JHNERBE T 3 o S AR AL R EA T 11031 0 43 el
AR5 18 B RO 5 208, R BE U 3 3 08, B RO 54 ), T
WU, HHSYREIE A o3 LA 1 ISV B LR 2.

F1 FFALRERSEITS (1=8)

Tab 1 Pathological change score of liver tissue(n=8)

13 gl T WAL

04 1 24 30 44 04 Ly 24 3R 40 04 Ly 24 3% 4k
FEMEHA 2 3 2 1 0 8 0 0 0 0 8§ 0 0 0 0
f 00 0 2 6 0 0 1 3 4 0 0 1 43
AKKE®A 0 1 4 3 0 0 0 3 3 2 0 1 4 2 1
PRgEEs 0 1 2 3 2 0 0 2 4 2 0 0 4 3 1
il
MSSEET 0 2 3 2 1 0 1 2 3 2 0 2 3 2 1
il

3.3 TS BEXEE/NNRATAEIEE . M ALT #1 AST &
RIS
SR H T IR H e AR A N BT FS B0 24 T, ALT

HIEZ R 2013 4E5 24 4555 4T ]

E2 FrARRBEEN
AEH X IRAL; BRI 5 CoR REI T4 AT S SR 1R k4 5
EA W& SR T R et
Fig2 Pathological changes of liver tissue

A. normal group; B. model control group; C. silymarin group; D. total
saponins of P. japonicus low-dose group; E. total saponins of P. japoni-
cus high-dose group
AST IF 1R 1 25 35 (P<<0.05) s S RELBIAL LA, AT 19 2 B 1Y
e ARk 2/ U 208 5 I (P<<0.01) , ALT L AST i 1k
RFEWE (P<<0.05) . 77992 SR AT XA/ BUTHIE R 4 il

15 ALT F AST G PER L2 2.

®2 MTSRASEHMNEENRATIEIEH  M7F ALT AST &
RIS (X £ 5, n=8)

Tab 2 Effects of total saponins of P. japonicus on liver index

and activities of ALT and AST in liver injury mice(¥ts, n=

8)
i) JERfE A me/g ALT,U/L AST,U/L
R 4793115 2333289 554707
] 83.04+5.55° 64.75£10.50°" 10054 636"
K EEA 75.33£2.03 D617 4667£1617
LNE IS G ] 76.08£2.01* $33£231° 67.67+22.50
N 66.30£4.857 40.67£14.19° 101.5£495

5 IR H e ¥ P<<0.05, ¥ P<<0.01; S BT B4 Ho e - "P<
0.05,"P<<0.01

vs.normal control group: * P<<0.05, ™ * P<<0.01; vs.model group:
“P<<0.05,7P<<0.01

34 TS REEMEE/NEF 4% GSH-PX . SOD & F1
MDA &£/

55 1EH % R AL b e, BRI A /N R 4 22 H SOD . GSH-PX
TP HES , MDA & i i (P<<0.01) s SHERIZ b,
T2 BT AR 4/ BT 4144 SOD . GSH-PX i 4
BN, MDA & i B30 (P<<0.05) . 477355 B ws
HUINFUFAI3E GSH-PX  SOD A MDA & (R4 00 L3 3
35 12 2 EFH XA/ R BT 4HE dh GSH-PX 71 SOD
mRNA RiEHIFME

55 0F % BE AL B g, B 21 /N BUIF 4 40 GSH-PX Al
SOD. mRNA [y 3 it & 3 3 55 (P<<0.01 5% P<<0.05) , SOD,
mRNA BB AT 2L s SRR LA, TS BB e R
7 4 241 GSH-PX mRNA 3£ ik . 2 3 5% (P<<0.05) 1 SOD,
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®3 MHSEEENER/NRI5EK SOD GSH-PX iF EF
MDA 2RI (xts, n=8)

Tab 3 Effect of total saponins of P. japonicus on activities of

SOD and GSH-PX and MDA content in liver injury mice

(xxs,n=38)
A5 GSH-PX,U/mg SOD,U/mg MDA, nmol/mg
R 354421181 217.03£67.58 13540035
g 31180+ 17.42° 14788+182" 1.75£0.054"
pqn=il 344.5949.76° 201.77£895° 13540286 2°
LN B Gl 33620+8.06° 201454305 142£0.1679°
i 34549£19.79° 204741460 1360111 0°

SIER R IR A " P<<0.01; S H5EEI4H LA *P<<0.05

vs.normal control group: *P<<0.01;vs.model group:*P<<0.05
mRNA [ 5 1% 2 3 858 (P<<0.01) . GSH-PX ., SOD mRNA
SN

0D g

00— ——— ]

st

pactn T ————

3 GSH-PX .SOD mRNA KJ5&i%
LAEH X BEA 5 2 B8R 2 - 3K KB TE AT 5 4. A1 2 R B AT R 40 5 5.
MY 2 BT i 2
Fig3 mRNA expression of GSH-PX and SOD
l.normal control group; 2.model group; 3. silymarin group; 4.total
saponins of P. japonicus low-dose group; 5.total saponins of P. japonicus
high-dose group

4 Itig

RFP FII INH J& H 5 — R P2y (H &4 5 R
JEACH R S22 A . 3 50 42K , RFP — EJ& IR 7 25 4% e
B EZ LY BT R IS AR W, G A A
T B gt LG R 5. INH 2R S I RE A
PR 55 0] e 8 # EA C A 7 A2 AT B EE RFP
HIFEEPE.

RFP il INH & F A B 5 3% 58 ALT . AST my3& . ALT.
AST o T4 I T, 76 20 BEA5LA%3 B I D00 TR st it AL IV I B8, 42
INIFNESS Y 32 2040 . AR oK o AT 2 BT
AEMT A REP FIINH 75 FH 5 A9 ALT  AST & PE3S i, elesg
JH e A5

Cevik MU %5438 , 7 RFP FIl INH i 5 A/ U543 Hh
NE AT AL ™ . MDA & 2 AN AR D5 R S AL 52 g 1) 4
T SR E AR AT AR AR . AT SR R, R AT
W2 B AT AR R AIK RFP AT INH 4 5 & 1 MDA 34 i .
RFP il INH 8540451 255 R TG PR (ROS) Hg I, I BEHT A Ak
fifi SOD FIARf [ i 5L 75 R 7 GSH-PX 3 M i A8 , it — 4
PR BT A A SN, 5 | A B A A R0 FOAR ™, AR A Rk
B, i AT 2 B 2 AT AR U i 2 INH FI RFP & 5 [
i SOD FI GSH-PX {if ¥4 B fik , [A] i} I 4 SOD FI GSH-PX
mRNA [k, {H SOD, ) mRNA 235 _F iR I AW &, SOD. (1)
mRNA FEE . FH(P<<0.01), TEMFLZESIIIAN (&5
A A6 I3 Y Cu, Zn-SOD (SOD, ) Fil 43 4 £k ki 44 b i) Min-
SOD(SOD.)™. A it , ZE# HEMN 2L A4 S Ak N 87E INH Fll RFP
V5 (4 A v ke 3 7 AR L VR L AR AR B LA
JESERTIR AT o
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Inhibitory Effects of Cinnamon cassia Extract on a-glucosidase Activity and Postprandial Hyperglycemia in
Diabetic Rats

DONG Zhi-chao', HE Ji-chan', WANG Tian-qun®, WANG Xin-chun’, YAN Xiao-xia', WANG Jian-rong' (1.Tropical
Crops Genetic Resources Institute, Chinese Academy of Tropical Agricultural Sciences, Key Laboratory of Tropical
Crops Germplasm Utilization, Ministry of Agriculture, Hainan Danzhou 571737, China; 2.Emergency Depart-
ment, The Second Affiliated Hospital of Harbin Medical University, Harbin 150086, China)

ABSTRACT OBIJECTIVE: To study the inhibitory effects of Cinnamon cassia extract on a-glucosidase activity and postprandial hy-
perglycemia in diabetic rats. METHODS : The inhibitory effects of C. cassia extract were observed by studying the activity of rat intesti-
nal a-glucosidase in vitro. The kinetics of enzyme inhibition was studied by EKM method. The diabetic rat model was induced by STZ,
and therapeutic efficacy of C. cassia extracts for postprandial hyperglycemia after disaccharide loading was observed. RESULTS: in vi-
tro studies had indicated inhibitory activity of C. cassia extract against a-glucosidase in dose-dependent manner with the 1Cs, value of
529 png/ml. Enzyme kinetics data was up to a competitive mode of inhibition. in vivo animal experiments showed that C. cassia extracts
(300 mg/kg and 600mg/kg) could alleviate postprandial hyperglycemia significantly in maltose and sucrose loaded STZ induced diabet-
ic rats but not in glucose-loaded rats. CONCLUSIONS: C. cassia extracts can inhibit postprandial hyperglycemia, which may be associ-
ated with the inhibition of a-glucosidase activity.

KEY WORDS Cinnamon cassia; o-glucosidase; Rat; Postprandial hyperglycemia
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