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HWE: BRY #KTR3 23 b2(SSb2) 2t = T & I # e (DEN ) 5 -3 89 JR A M BT & 0~ 569 BT 75 37 6 7 A
B AT EAZ BA T BT 6(SIRT6) 569 42 Kl 2869 Fvm . F7i% BALB/c /N A AL 4 fE 3 *F B 48 AT
FEAL A 20 (DEN 50 mg-kg™) A +SSb2 1.5,3.0426.0 mg-kg "4 A AL A+ % b 2 (DOX)1 mg-kg™'42 .
M B 2t BB RS, A2 R ip 4T DEN 50 mg-kg™, 48 2 & ; 5 5 J&8 JF % DEN 225 8,4 4 )8 1 &, B B
54T SSb2 A2 DOX, i sF MR AL B 46 T S AR A R A EFL198 . F198 K,k
DR AR, R4, R HE § & LRI 209m 3E AL, XA &4 ) f i b 53 2 B (GOT) &
71 4 2B (GPT) (SLER L 2.8 (LDH) A= W 15 % & (AFP) 7K -F ; Western #p i i 44 ) i 22 2% ' SIRT6 Ik A
FHF 1a(HIF-1) .\ H B #4532 % & 1(GLUT) | 7 BR 55 B S84 9 B F) T B 1 (PDK1) A= 5L 82 BL S8 A
(LDHA) & & & A KF ., B8R 5 EFsrRatar 228 a0 ST 5400 2743 (P<0.01); 5 A 21400k, 4
A1 +S8Sb2 &7 # 484w A +DOX 40 /s AT 48 8 B F A (P<0.01), HE # & 25 R £ #5220 T 2w o7 % 14
S, UL 5 K, A +SSD2 6.0 mg-kg 48 Fe 45 A +DOX LA 28 IR ILIE § , F AL B IR LR Y . ik e
AFER TR, 5 EF TR, B A &k P GOT,GPT,LDH #= AFP K 34 2 %7 % (P<0.01) ; 542 R
ZAAR MG, KA +SSb2 3.0 2 6.0 mg-kg ™' A B AL A +DOX 28/ R f2 7% ¥ GOT,GPT,LDH = AFP K 35 B %
%A% (P<0.01) , £ # +SSb2 1.5 mg-kg ' 41 GOT,LDH #= AFP 7K -F 2 % %1% (P<0.01), Western ¥p i 2 R
B, 5 B AT IR ALAR M AL LB 20 4% 7 SIRT6 & & 69 & & % % 4% (P<0.01) ,HIF-1a, GLUT1,PDK1 #=
LDHA & & & ik K F 2 F H & (P<0.01) ; 5 AL A& 28 48 1k | £E A+ SSb2 & 7| & 28 A= AL A + DOX 28 A 20 4%
SIRT6 & & # & ik % %7+ % (P<0.01), M 424 +SSb2 3.0 42 6.0 mg-kg ' 2 ZAZ A +DOX A M 48 22 HIF-1a,
GLUT1,PDK1 4= LDHA & & & iA K3 B F B4 (P<0.01) , A +SSb2 1.5 mg-kg ' #8 HIF-1a, GLUT1 #»
LDHA & & R ik K+ 2 FHAK(P<0.01)., 4518 SSb2 st DEN i 3 44 R L P AT 5 ) 569 IF 95 & A 4 ) ¥k
A, EAER L5 A4 SIRT6 A5 69 A MHE R A X
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B FBE T A AR AR S S E Ay IR RIS 4 22 K . HCC (5 PLC 1Y 85%~
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A e 4 Mg VP BEAL 7 22 (SHARP)IREe £, 5
LRV A B, R PR B T il R A A A K
2.8 HS BRI AE 6 A H P I Uit BRI 25, 57 3
FLEAT BRI ARk ok i 2 5 R, AR 4R
T v R ) A ) 2 ) R T L5 i RE TE N
LA MEGR T IR TR A . ik, 33
T6IT IR A0 R R0 48 4 22 M0 AT LB R 25 )
WA EE

Set R R BRI TP R B (MR AR ) h
RREEG N2y, BAW T 2R s, Hopkrk
W GHFE VA OIS W VR R R AR S
I AR BE A O VR IR R 3 24, R FIRYT &
PG , antg PR st 5 AL R
B IF 40 B e . 46 52 7 (saikosaponins, SS) J&
St v ) 32 A Y PR Y RS R B, B AER N
SN EAYIR PO HURE R IR AR
iR S S R A AT Ay o Se A B Y a (SSa) |
SSb1 ~ SSb4 #1SSc ~ SSi'"' . A 5% %, Ik pH
T A B RO P 2GRS, & T EE T R AT R
SriEAL, 8 SSaln] SSb1.SSd [n] SSb2 #41k. .
il 5 S WA 3G T 0 T A A LT 1 4, Hoh R ER 4y
SSd %4tk SSb2 ", HHEIHIF k7R , SSb2 HA i
KPR E/ER  HIR B = oA A 2 S5
WEIE AL EERA T i 2B W S8 A 4%
PRE LA R AT Iz D0 A 3508058 o ARBIFSE R —
ZHL 7l iz (diethyl nitrosamine, DEN) il £ )5 & JT
TR 50T SSh2 e 4 I )y T i 25 BRAVE T, M &
BRI B — 7 B A,

1 RS

1.1 ARIRAFIFEEZNEE

SSb2(41iJ¥>99%, 19032104 ) , i #K & 451k
YRS A BRZ 7] s DOX(1804E2) , HEHIJT ARAT PR
] ; DEN(180711) , By T35 PR R 5 73 FLe 2
it (glutamic oxaloacetic transaminase, GOT) 4+ 14
' % I (glutamate pyruvic transaminase, GPT) . ZL
I fii = i (lactate dehydrogenase, LDH) il H Jif &
I (alpha fetoprotein, AFP) it & , /g 5% i i A )
TREBF ST T St/ BT BR A5 2 0715 7 6 (silent
information regulator 6, SIRT6) Fl 4t/ KL i
1% A %0 it 154 B[R] T/ 1 (pyruvate dehydrogenase
kinase isozyme 1,PDK1) £ sg PR (—H1) , 2L
—IE AP EARA R B bt/ A AR s E A
1 (glucose transporter 1, GLUT1) B 7% [ i {4

32 [# Affinity Bioscience 2\ f ; S bt/ R &% T
¥ 1a(hypoxia inducible factor 1o, HIF-1a0) £ 7
o i/ BRFLRR i = B A (lactate dehydroge-
nase A,LDHA) Z wilEdiik bt/ B AL &EH
BT BEPUIARIBR o A A P B AR 10 1L BTN R 19 G
POk (b)), DU -1l ) TR AT PR ] RIPA
4 WA BCA R IR I i 7n) &, ALt B A KA
B/ 7] ECLIRMIR , AL st E RIS B AR A FRAH]

GZX-DH-40i45 71 {5] & & {4 1 Leica RM2128
Y FHL, 5[ Leica /A ; liFbRiY , 5 [ Thermo Fisher
Scientific 7~ A ; T £ HL Uk £ | Trans-blot H 5% i
gt , A6 S — A T 5 il B0 T R A S B AR
It EABR AT .
1.2 ¥ SR BINL LR

60 H{gt i BALB/c /N, M4 H 15~25 g, fE
R R 27 R U = 2 B SE 30 sh 4 o VR T HIESS
SCXK(77)2017—0001 . /)N EidE W PEME 33 7 d J5 B
MLAT R 6 4« 1IE 7 X I B (DEN 50 mg-kg™,ip 45
2h) BiAI+SSb2 1.5,3.0 f16.0 mg-kg ' (4 H 1K,
ip 25 24) FIEI+DOX 1 mg-kg ™' (B H 11X, ip442Y),
R 10 H o BRIEH X B8, U Rip 447
DEN 50 mg-kg™, % J& 2 ¥k ; 45 5 J& JF i DEN 44 24
VA BEJE 1 UK TR S A1 45 T SSb2 Fil DOX, IE 4
Xof B2 A SR ) 25 - SR R AR BRER K, 4R 2 HE sk
194,
1.3 #HARFHFFITERIEH

519 RIR K45 245 )5 24 h IRHEHL M, 4°C,925% g
B30 10 min, BCEIE W 5356 TS 2L F e bn i
W AbFE/INER U RS, T H SR 4L, e 5= &
(g)/I&H (g)*x100,
1.4 FHARKE-FLI(HE) L BUEFHARFBIENE

WP 4% 2R B BERPEE12h 5
AL L4 pm YT R, L HE Je o 7E (5] D
filsE N ST L 4L BRAE AL .
1.5 X F &l MK FiEHR

1.3 4 28 14 I3, 42 B ) e i I ARG /s B
%4 GOT,GTP,LDH 1 AFP (4 & & .
1.6 Western E[l ifF i 46 il BT 26 22 & SIRT6 F0#E X
BHE X EANRIE

HUNERATZH48 100 mg, B vk b Ia] 8a) 3%, 241k
B 2R EE RS 2 1.5 mLES.L A N, 14 800X g & .0
20 min, fliH Ei5,fEBCAMEEA SR, &
SDS -5 [N #i ki FL VK J5 % ik (200 mA, 120 min) ,
5% MiNg WKy 2 42 R B 2 h, 43 5 A B i —
L (SIRT6 . HIF1a,GLUT1.PDK1 . LDHA F1B JlL3h
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FEH(1:1000) JiFW ,4CHE 0. TBST 74k
%, H TBST #i B HRP FRic — 47T (1:50 000)77 il
PVDF Jiit, 37 CHE A& 2 h, %1 ECLAL 3 R OG1E:
WA, XA TR R R B AR, T A .
% Fl Gel-Pro analyzer 4.0 /3 Hr #5114 %f 4545 #6473
Br, BAEE AR Rk KL B E A S NS E
FA BRI B AL ER AR 2o
1.7 FitESH

S 2 B ) xes £, K SPSS17.0 43
BT 3R %o B HE AT e v T o0, R FH B 3 0 22 49
Mr L £EL18) 3 5 Lo 38R FH Tukey K636, P<0.05 R 2
SEGIEE L

2 /R

2.1 SSb2xi DENESHEE A EEER/NRAFEL
Eap=AlL

F1458 08, DEN F5/NR 19 )5, 51EH
Xf RRZE AR L, MY 20 TP 45 50U 8 71 iR (P<0.01) 5 5
BEAI LA FL , B0+ SSb2 4457 1 4 5 5 A1+ DOX 4
/N R 250 i 2 R (P<0.01) .
Tab.1 Effect of saikosaponin b2 (SSb2) on liver index

in the primary liver cancer model mice induced by diethyl
nitrosamine (DEN)

Group Body weigh/g Liver weigh/g  Liver index
Normal control 46.0+5.2 1.92+0.25 4.18+0.23
Model 34.8+3.3 1.81+0.37 5.15+0.61**
Model+SSb2 1.5 26.9+3.4 1.08+0.19 4.01£0.49*
3.0 29.614.6 1.16+0.28 3.87+0.38%
6.0 32.1:x2.9 1.22£0.24  3.78+0.46"
Model+DOX 31.9+3.6 1.24+0.22  3.88+0.57#

Except for the normal control group, other groups were ip given
DEN 50 mg-kg™, twice a week. From the 5" week, DEN adminis-
tration was reduced to once a week, and SSb2 and doxorubicin
(DOX,1 mg-kg™) were given according to groups. The normal
control group was given the same volume of saline during modeling
for 19 weeks. Liver index=liver weight (g)/body weight (g)x100.
x+s,n=10. **P<0.01, compared with normal control group; #P<
0.01, compared with model group.

2.2 SSb2xt DENESREE 4 EIEER/NRIFAER
SRR AR

wE A s B AN RTS8 R TR
HEZN B 55, B 4 T 40 i S OB v B 8, o] DL 2 ki
SLLA L, Jihed 40 AL HES BB A IR RS A (BT
LR ) PR BRI EE T By . AR A + SSb2 I
RI+DOX A A /b . #i1+SSb2 1.5 mg-kg™
2H 98 5L 5 161 2H 20 HD B R 8 P AR AR e G (8 Sk

Jr7s ), B2 B S IR PR B 5 B 7 +SSb2 3.0 mg - kg™
2 Jib e 210 B L3 T B R A U (SR T Sk TR )
b DRI L 40 B 2 10 5 T A Y +SSb2 6 mg - kg™ 41 Fil
HEE AL+ DOX ZH i Je 240 ] AT I A 94k L0 A48 it (£
i =k B s ) R e PR 20 i 3R i (B Sk TR ) L 2
i B RORIRBE . $7k SSb2 Xt DEN 5 5 1Y J1 4
A —E B HRIE

Normal control

Fig.1 Effect of SSb2 on liver histopathology of primary
liver cancer model mice induced by DEN (HE,200x% ).
See Tab.1 for the mouse treatment. White arrows indicate tumor
cells arranged in pseudoglandular or glandular tubular structures;
the blue arrow shows the diffuse watery degeneration of hepatic
cells; the green arrow indicates the eosinophilic change in cyto-
plasm of tumor cell; the red arrow indicates a large number of lym-
phocytes next to the tumor cells; the yellow arrow indicates
a large number of neutrophils in the liver tissue.

2.3 SSb2xt DEN % SR & M FFEE BN R I %
GOT,GPT,LDH #1 AFP /K E (5210

F 245 BN 51 X BRI FL i, BRI 4 /N
I 7% GOT, GPT, LDH Fil AFP /K - & & 7t &5 (P<
0.01) ; AR RILT A HE , BI+SSb2 3.0 #11 6.0 mg-kg "4
FEAY+DOX 2H /)N BRI TE H GOT, GPT, LDH 71 AFP
IR 34 5 2 AR (P<0.01) , 51 +SSb2 1.5 mg- kg™
21 GOT, LDH #1 AFP JK 1 44 1 3% [ Ik (P<0.01) , 42
7 SSb2 X /N D B4 A AT H il E -
2.4 SSb23t DENFSHIE L A EIEEU/NRATA
AhiEREHEREXEARIENF I

Western E[15 25 5 (8] 2) 7, 5 1E % XF IR 41
FHE  BHLZH /N U L2 SIRT6 2 A K V-
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Tab.2 Effect of SSb2 on levels of serum glutamic oxaloacetic transaminase (GOT), glutamate pyruvic transami-
nase (GPT), lactate dehydrogenase (LDH) and alpha fetoprotein (AFP) in primary liver cancer model mice

induced by DEN

Group GOT/U-L™" GPT/U-L" LDH/U-L™" AFP/ug-L™
Normal control 12.7+3.0 7.9+1.0 3245x274 0.4+0.1
Model 34.0+£3.1** 37.2+3.2™ 6726+488** 3.2+0.3*"
Model +SSb2 1.5 24.9+3.5% 34.5+2.9 5820+451* 2.0+0.3*

3.0 21.2+2.9% 27.4x2. 7% 5715+284* 1.7+0.2%
6.0 20.3+2.1% 24.5+3.7% 5217+340* 1.3+£0.1%
Model+DOX 19.2+2.8* 19.0+2.8* 4874+357% 0.9+0.2%

Tab.1 for the mouse treatment. x+s, n=10. **P<0.01, compared with normal control group; #P<0.01, compared with model group.

FWAK (P<0.01) ,HIF-1a, PDK1, GLUT1 i1 LDHA
IR KO B TR (P<0.01) ; SR 4L AH HE
B+ SSb2 £ 7| 4 41 A A %1 +DOX 4 SIRT6 & [
F R 7K I B TF s (P<0.01) , £ /Y +SSb2 3.0 #il
6.0 mg - kg™ 41 K& #i %1 + DOX 41 HIF-1a, PDK1,

Model+SSb2/mg kg™ pModel+
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Fig.2 Effect of SSb2 on expressions of proteins related to glucose metabolism pathway in liver tissue of primary

liver cancer model mice induced by DEN by Western blotting. See Tab.1 for the mouse treatment. B1-B5 were the semi-quanti-
tative results of A, respectively. SIRT6: silent information regulator 6; HIF-1a: hypoxia inducible factor 1o ; GLUT1: glucose transporter 1;
PDK1 : pyruvate dehydrogenase kinase isozyme 1; LDHA: lactate dehydrogenase A. xxs, n=3. **P<0.01, compared with normal con-

trol group; **P<0.01, compared with model group.
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ARIK A R K R
3 itig

AWFFE &I, SSb2 44 24 )5 I k1 I 9 /s BRUTF
T BB A, T Jes 4 BE TR ZE 3G 0, ek e A 4 Bl il
Ak, SSb2 45 254 /N R 1ML H GOT, GPT, LDH i1
AFP /K -2 [, 21 SSb2 X DEN 75 54 J5 & 1
JHF A A /N B IRE 1) & Je BT — s IRl VE o

H i, O¢F SSb2 78 iA Y7 I 75 1 24 BEAE FH b
FEHE /b Lin 512 % B, SSb2 n e AT R il I
T JHF 9 9 3 1 AR PN, B 458 v RS B UKL | B 1
BEFT G AR R ARLE . Shin5E &3, SSb2
A B2 R AH BRI LEIRYT 259, B vl i T4k
NF-KkB ] 25 18t B Al NF-kB 3 & 175 1k, A 3%
TR Z 5 S AR R A BRI, TP 1L NF-<B
WAL MIASTE G /N A 5% & 0, SSb2 W] L id
i T NF-xB 8 [ 1Y 21k DL & - SIRT6 & 1Y
Fik , TN B M2 S U 0 /N BRI
W BRI ER . AR R, SIRT6 7EFHL
Tl i S A s T A 5 T 2Ok AR R4 Liu
GUSEgE & B, SIRT6 i il 4 Ry i B 1, 5 HCC
W A A R B YA G . Marquardt 55 5% & 21,
N 2H 20 v SIRT6 mRNA F18E [ 7K V-4 1F % 9
52 20 A I (ALK, 3 6 15 SIRT6 fig 1 il T8 41 i 44
ARG GE AR BURE B . Zhong 2517 & BiL, SIRT6
VB R 20 56 1 H3 202 O 11 I L IR , v 4 il 2 Pt
P fife 6 PR e 3k, J0 L2 vl DUAE P 4 HIF-1e, 7
SIRTERFUTER ARG T4l  HIF- 1o AR
P 385, 200 75 M R UM TR i 184 5iR | A AR
A o X LERAR AR KT 4 R RAEAEF A
ol ULk, SIRT6ERLIR /N 25T HIF-1o il 7 /5
/BB A, 3278 SIRT6 1] it 2 i HIF-1a & 3
WEmEfR R TR . WF9RE &3, SIRT6 5 HIF- 1o il
FRJGhT456 WA B H3 B TR 9 774 K 4Tk
FEAE AT, B 2 A A i R 1, i PDKA,
LDH,PFK1 I GLUT1 Z3&35118),

A5 K B, DEN 75 5 10 I 1 JE i/ BRUFF 2
21 SIRT6 & 11 ik 7K F b 3 B A%, il HIF -1,
GLUT1,PDK1 il LDHA %k W 3 F iy , i BH Jt & 14
JFg /N BRF2H 20 SIRT6 5 14 #38 T 1, Hot HIF-1o
PV R85 , HIF-1oc 3R 35 0% , T Ve bl I8 i 2 11
GLUT1, PDK1 F1 LDHA i 5% 15t B = 3 5% . 1
SSb2 L) K B %} IR 25 DOX 1 = L /N BUIF 4L 4L i)
SIRT6 &1k T, i HIF-10c 3¢ 35 B A , A % i 26 1

GLUT1,PDK1 fil LDHA ik A% , i ] SSb2 Af
fig 2 iE o L H SIRTE & 12k , i il il HIF 1o 4
A5 %) TP S 308 I, e 22 S 3K 9 400 o 3 4+
{HAIFST i A W 2E SSb2 & 15 H %1 14 SIRT6 & %
TELER, TRABE

g ik , SSb2 m il DEN 75 5119 i & 1 1T
S /N BRURHJE 10 & 8, SLHLIR T B S5 30 SIRT6 /v 7
OE ARl P S S F SV S
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Inhibitory effect of saikosaponin b2 on diethyl nitrosamine-induced
primary liver cancer of mice by regulating SIRT6-mediated
glucose metabolism pathway

YOU Man', ZHANG Hong', HE Guang-hong', MENG Lu', LI Rui-fang®, WANG Hong-wei®
(1. Pharmaceutical Department, Luoyang Orthopedic-Traumatological Hospital of Henan Province
(Henan Provincial Orthopedic Hospital), Luoyang 471000, China; 2. Department of Pharmacy, Basic
Medical College, Henan University of Science and Technology, Luoyang 471000, China]

Abstract: OBJECTIVE To study the inhibitory effect of saikosaponin b2 (SSb2) on primary liver
cancer induced by diethyl nitrosamine (DEN) in mice and the effect on the glucose metabolism pathway
mediated by silent information regulator 6 (SIRT6). METHODS BALB/c mice were randomly divided into
the normal control group, model group (DEN, 50 mg-kg™), model+SSb2 1.5, 3.0, 6.0 mg- kg™ groups
and model+doxorubicin (DOX) 1 mg- kg™ group. Except the normal control group, these groups were
given DEN 50 mg- kg™, twice a week. From the 5" week, DEN administration was reduced to once a
week, and SSb2 and DOX were given according to groups. The normal control group was given the
same volume of saline during modeling, and the administration lasted for 19 weeks. At the end of the
19" week, serum was collected from the mice which were killed before their livers were stripped away
and weighed to calculate the liver index. HE staining was performed to observe the morphological
changes of liver tissue. In addition, the levels of glutamic oxaloacetic transaminase (GOT), glutamate
pyruvic transaminase (GPT), lactate dehydrogenase (LDH) and alpha fetoprotein (AFP) in serum were
detected. The expressions of SIRT6, hypoxia inducible factor 1 (HIF-1a), glucose transporter 1 (GLUT1),
pyruvate dehydrogenase kinase isozyme 1 (PDK1) and lactate dehydrogenase A (LDHA) in tumor tissue
of DEN-induced mice were investigated by Western blotting. RESULTS Compared with the normal
control group, the liver index of the model group was significantly increased (P<0.01). Compared with
the model group, the liver indexs were significantly decreased in model+SSb2 groups and model+DOX
group (P<0.01). The results of HE staining showed that there were many heteromorphic hepatocytes
and a large number of cancer nests in the liver tissue of the model group. Compared with the model
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group, the necrotic cells in the model+SSb2 6.0 mg-kg™ group and model+DOX group were increased,
while the number of heteromorphic nucleuses and cancer nests was significantly reduced. According to
the serological results, the serum levels of GOT, GPT, LDH and AFP in the model group were signifi-
cantly higher than those of the normal control group (P<0.01). Compared with the model group, the serum
levels of GOT, GPT, LDH and AFP in the model+SSb2 3.0 mg - kg™, model+SSb2 6.0 mg- kg™ and
model+DOX groups were significantly decreased (P<0.01), so were the levels of GOT, LDH and AFP in
the model+SSb2 1.5 mg-kg™ group (P<0.01). Western blotting results showed that compared with the
normal control group, the protein expression of SIRT6 in the model group was decreased, while the
expressions of HIF-1a, GLUT1, PDK1 and LDHA were markedly increased (P<0.01). Compared with
the model group, the expressions of SIRT6 in each dose group of model+SSb2 and model+DOX group
were significantly increased (P<0.01), while the expressions of HIF-1, GLUT1, PDK1 and LDHA in
model + SSb2 3.0 mg - kg™, model +SSb2 6.0 mg - kg”' and model + DOX groups were significantly
decreased (P<0.01), and the expressions of HIF-1a, GLUT1 and LDHA in model+SSb2 1.5 mg-kg™
group were remarkably decreased (P<0.01). CONCLUSION SSb2 has a significant inhibitory effect on
DEN-induced primary liver cancer in mice, which may be related to the regulation of glucose metabolism
pathway mediated by SIRT6.
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