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Abstract

AIM: To investigate the effect of saikosaponin-d
(55d) on the expressions of cycloxygenase-2
(COX-2), vascular endothelial cell growth
factor (VEGF) and CD34 during hepatocellular
carcinogenesis induced by diethylinitrosamine
(DEN).

METHODS: Ninety male SD rats were ran-
domly divided into 5 groups: control group (n
=10), model group (n = 20) and three treatment
groups (n = 20 in each group). Except for the
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control group, the other groups were adminis-
tered (ig) with 2 g/L DEN at a dose of 10 mg/kg
body weight (5 times/wk for 16 wk). At the
same time, the rats in the treatment groups were
injected intraperitoneally with SSd at different
doses (1.0, 1.5 and 2.0 mg/kg) once per day for
16 wk. The rats were anesthetized and killed at
6, 12, and 16 wk. Hematoxylin and eosin (HE)
staining was used to examine the changes of liv-
er pathology and the expression of COX-2, VEGF
and CD34 in liver tissues were dynamically mon-
itored by SABC immunohistochemistry.

RESULTS: During 6, 12, and 16 wk of experi-
ment, typical pathological changes such hepa-
tocyte injury, hyperplasia, cirrhosis, and carci-
nogenesis appeared in the rats of model group.
Both the volume and the number of tumors
were significantly reduced in 3 SSd treatment
groups. Under microscope, the cancer cells in
the rats of model group showed polymorphic
and abnormal shape. In contrast, the cancer cells
in the rats of SSd treatment groups were well
differentiated. Immunohistochemistry demon-
strated that the expression of COX-2 and VEGF
and the value of microvessel density (MVD) in
the model group were low in the early stage of
carcinogenesis, but they were all remarkably in-
creased in the stage of carcinoma. Whereas, the
expression of COX-2 and VEGF and MVD value
were all reduced in every stage of carcinogenesis
after SSd treatment, especially in the stage of
carcinoma after high-dose SSd treatment. There
was a highly positive correlation between COX-2
and VEGF expression (r = 0.815, P < 0.01), VEGF
expression and MVD value (r = 0.862, P < 0.01)
and between COX-2 expression and MVD value
(r=0.726, P < 0.01).

CONCLUSION: SSd has inhibitory effect on
the angiogenesis during DEN-induced hepato-
carcinogenesis in rats, which may be related to
the down-regulation of COX-2 expression and
VEGF activity.

Key Words: Saikosaponin-d; Cycloxygenase-2; Vas-
cular endothelial growth factor; Hepatocarcinoma;
Angiogenesis; Microvessel density; Immunohisto-
chemistry
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BEy: MEEH LA D(saikosaponin-d,
SSd)* K KM IE & K A2 b R R A
-2(cycloxygenase-2, COX-2). /& N & 4afie,
4 K T (vascular endothelial cell growth factor,
VEGF)ACD34% ik e9iA W 4R, FIRiTH S
SSAHTAT bt 75 VE A 69 % %

Fik: FHEBAEESDR A0, FALH A 54
AN = 20), AFEA@ = 10)5SSdK. .
DB G T 4L(&4En = 20). MTRRLAL T (9% &
2K, HRZAR AL T(g2 gL=Ck
T #HE(DEN, 10 mg/kg), & AS5K, Fit&&77
205 RS ES R BRESSA(R2.0, 1.5, 1.0 mg/
kg), Z16 wkiz2h. 53] T56. 12, 16F 4K
R, HEF & YLK L3 K R A HAIF L L m 38 2 45
M, IR AR K R EE TaEAR
COX-2. VEGFACD34#) 4.k,

HR: TIF6. 12, 167, LMK R E
I A G BT Ll Jo AR A% < 3G A B AL Fe BT T R,
89 IR I T AL, SSAR-E T K R IR 4 M A
0 K3 TAERN 4 A% F S oh i B R 2
2 Sk, FE R AR, SSA&-T AL 4m
AL E 5, F T HEEAK. FIRANER BT
COX-2. VEGFACD343) feif 5T H R ik 45,
R 5 80 A PR B35 5% . SSATFUE, B R
COX-2. VEGFACD34% ik b4 4044k A 5% 9 2.,
5 3 ik AR L £ F 2 (P<0.053.,<0.01);
COX-25VEGEF( = 0.815, P<0.01), VEGF 5
MVD( = 0.862, P<0.01)»A % COX-25MVD( =
0.726, P<0.01)44 & A ¥ 9 R IEAR K.

5P SSdxt LI K KMk B A — 284
IR VE R, HAERAUH T 45 SSATFIAAT AT B
P COX-289 £k, ¥4 VEGF# & A % .

KEia: St B ®WD; FELEE-2; WENEERKRE
F; ARG, M A B MILE % E; fEdn

TFIE, BLEZ, TR, MiRE, B20E, 883E, 70, Hix
2. RS HDN LN A SR ERMEENER. tBRE
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4l e ¥ (hepatocellular carcinoma, HCC) AR J5 &
RANEF A, M TR S R A, Bl

HALEE-2(cycloxygenase-2, COX-2) & —Filifs S,
A V5 T OB IS A R AR, BRI R A K
Jie. B R R T B DICRN. SEi
ED(saikosaponin-d, SSd)JE ML H 24 4E1]
BRI AT R AR B gy, AT WY A e
A DRI T A R 4 P 2> W C O X-2
AR RS BRI, A SUE I Eh A RS Sd
XK B AL i e COX-2 I A B 4 i
KA -F+(vascular endothelial cell growth factor,
VEGF) J CD34Z&1 (F i 11 1, 912 K3 SSdf
LA T R LU AR TS AR

1 SRIRTSE

1.1 A 2RI, 265>0.99 kg/L(Sigma
AT, YA ERD(SS, A SR TARHE AT
MRS A H]), T H(DMSO, Sigmaas ),
VEGF. COX-2. CD34¥ Mt il £ v EHifk,
VEGFW H At i il A9 A\, COX-2. CD34.
SABCIAF i & DABE 535 1 iy i -4
W na], BURLE 5 R REE(QWinS50CW,
Leica), 2L R T (ALt BE I RFT ), HLk
RGBT B ) ), &l B ol
(R = REEEANER) ), A3A kS yL(Leitz,
Germany), 41Z30] F HL(RM2135, Leica), 7K
R ARIE L TR A (R T 3 b ).

1.2 F ik 90 8 V5 K SD AR, V¥4I &
248.18+£12.32 g, MU 2 AT K7 b= ¢ B 8 1) S
g OB gt KR BB A SA: 1 H ) R4l
105, PR g] K SSdk. o IFIEBITAH
R %20 . SSAV L L Hil: FREXSSd 40, 30,
20 mg, 7} 5% T'DMSO 3 mLH1, #1510 min, &
Je AR SR KRB 22100 mL, BEGIRAF; 2 mg/L
DENF B HC 6] 500 mLAEFE £ /K i1 mL DEN,
1.2.1 #&4%: BN 5697 4394572 mg/L DEN
ig, LR E10 mg/kgsh 24, 111.5-2.0 mL/d, 5
Wiwk, 2216 wkis: 2, 414 755 A 3 3K
ig; AL [FII, VA7 4K B2 Tl 45 DAAS AR 5 S Sd
ip(#40.50 mL/100 ) T-¥, 1 ¥/d, 3516 wk. R
MELNPIREPRAE . KBRS BE—
TEULIIARAE, 1 /W kR, e LIREEK &
AR . HE'E 45 24 A A A5 AR R0 B )
TR, WD A EA Y5 R B st 20T
H6. 12, 168 KI5 k5L 4.

1.2.2 S 9% 2840: SABCTAA I A U A2 o) 72
FICOX-2. VEGF KX CD34fj#ik. ZH%SABCIR
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1.2.3 F) B A7 COX-2 4 2 BH M LA B i A HY
DA B (0 JORDIR Y (0 A b v, 2 B SCHR[811n
A 5 SR FH 2 s AUk, ROk bl 1)
FHYEAN RGEAARE B, FHEik. HOED. &
5 S BH P41 2R (< 5%, 6%-30%, 31%-70%,
=T1%) 3319380, 1, 2, 38R J5 M PE P VT 7
Z HAWr g S 0-297 A ITE-), 3-450 K FHPE),
=543 g BB PE(++). VEGF Rk R 5 b v 2
A DR SCHRI9]. LAGH M5 Py HE IR 35 €5 SRR G
ol BAME AR, MR BE T (X 400)% 5K V) A Bl
HUEES A LET, REASWLEF v #2004 40 i, St
1000, TH 5 BH I 40 Mo 1) ¥ 70 %5 MVDEII e 2
W Weidner et al'"")J57%: (1)CD34RHTE L4
PRz 0 5 P T € SO R S €8 A b o
(2) B 65 250 LAY % e 35 0L f AN P B2 4
FER A 7 A0 B AR A S LA I T 5. RS FR
M, o SZ @A THE— NI T2
JE DL B e TR T 84N 4T 41 I LA AT 50,
R)FEAEARAE(X40) ML) ), EHI I 73 AT
T re B E DX AR JEALE R fi (X 200) THELS A LT 1)
O 5, B R B MVDAEL, 23 A
T B C AR I A AN T N T s

Bt A0 RHISPSS13.040 v #-fu, 1k
ATGE V53 M, AR TRk 0 1 SR Al 28 28 4y i)
FHeR S 7 2200 W1 R TR, A S AS 56
Spearman 5 ZAH AT, W3 MK Fa<0.05.

2 B8

S TFIR I, S ALK R R, YOKEF, S3E3),
BRI, fFere. BRI R4AET 1], &
i B2 A0 T IR R 0 JHE 0 PRI v BE SR BE . il
G, FERTT BRI R TOERE, KSR, W5
Wb, PR TEI]E R M VYT A IIET S 8-10
wkIEHIA] J iy ANFRRIT AL FET 2, A
RIS AT IR 1, SERTBRRS 22, 15 3ok
DAL, FABTE R H RN 14-16 wkBRL4JET3
H T AL AET L R(FR D), G FRAS b T,
PERTRS A ZE BE, BRI 2, WS, 15 B,
(R T G W S AR A, v 248 ) A R K
I, 18 AT D R B K T A e il 6 4
V0 0] WL K SO 55 ARG R WL A% SR 45
N, BRSSAR T IR 411 P9 A& Wi T ik
b, FAh I T AL R AR A 21 35 T DL B 5 B
TE k. $EIRS S it i ok 7 1 A K B U1 11 v B
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FT=n(%) 0(0) 6(30.00 1(5.0) 3(15.0)  3(15.0)

MR, BEAOR RAE T3, M R S R RE.
2.1 KRR T2 ey R T4 1E %R
YK R IESR T 6T, BIRAL, UG BUR), it
. WA P R AT, SR TR .
AR BEE T T . S0 45 R, PRl B4
KB FR I 2 TR RS, w0 2 AN KN A — K
oy 2E S, | K& 1.5 cem X 1.0 cm X 0.8 cm, I
AR, v L MORIERBE, R R A 4G
7B A AR M, SSAF-IRIT I &5 1 L
JE RN SN T L, P SSAR IR R YT
AT PR DL 2 (B TA-C). B2 R X
LR RUF /N g R 5E 8, 40 R HEZI 35T, 4
JHO A7 BT P03 AL I RS I e 8 A Bl R
AL 1B 25715 A Dy P 4 i, R0 40 T 52 2 %
PE, FIEvE s, MokzsE o, Mjsid>, mEmrE. il
P Edmondsonsy 27" Hm F1114%; 1%, SSd
T TRALEE T e 40 M o AR B o, R BRI, 43
22 Jy 1 -1 (K 1D-F), $&/RS SAREWS ] Tz
MRS K.

22 RRAMIESE 34 FCOX-25 VEGF# & ik
P L P, Al AR b e WLCO X285 1
M gs 2k, MV SSAFiRIT 4l COX-28 111
RIK P AE R A P N B, (ARG 2
58 T 200 B 40 3 A2 R C O X =24 1 11 658 W i
Hnm(E2A1), 55 PIHRANERIZCOX-2
IR A B 22 57 15 25 (P<0.001, £2), AN SSd
FRIT A COX-28 IR IA S B Al A 20
S R B, BASSdR. vt 4R de ) e (12
B1), 5 faliig g4 th(P<0.01), {HSSd K.
I (8] T B Ik 22 5 (P>0.05), 7 1% AT &
ILCOX-2H IR IE(K2C1). VEGFLEIEH AT
JIEH R R BE R R B B, i (3.9
1.5, 12.8+3.2, KI2A2), B4 il REHEAT, &
kAR, MW 42 VEGE R uRig Ik ik (K
2B2), A, BIHVEGFRIE 5k
(31.9+4.2, 72.8 £10.6), B AL A 7590 1
B BL 220 1 B B 158 (P<0.001, EI3A); SSdK.
Hry NI TA , P R VEGFRIA 73
H(10.3+2.2, 11.243.1, 10.6+£2.6), FlHaiid

VN oy SRS
P COX-247 %) 7
T FL#VEGF#) /*
& Rl Bt G LR
A 4 k. Lara-
Pezzi et al¥hit f&
BRI HB R
£, COX-244%) 7
=T 37 %) 45 B o La
RAR 7 £ MMP-2,
R B3 RE B AR &
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YER B 2, do 3tk
A SN R
K . R AR AC A9 64
Ao B TR A LA
EALE R RN
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r}gltg‘a_,h
Bd -
T T
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1 KREAFEEZIEDIRIER. A: IEFA; B: 216 ABAIZA; C: F16/HSSIAFIEA; D: IEFHZ(HE x 40); E: 516/7

FTRIZH (HE % 100); F: %5 16/ESSAAFIELH (HE x 100).

R 2 SSANARFFAEE I FEIRCOX-2ZRKEVIEHER ()

4548 BER. 5 Gyl

= + ++ n = + ++
AU 8 3 3 2 12 1 5 6
SSAAFIEA 10 5 4 1 10 4 5 1
SSd7flIE8 8 4 2 2 12 3 5 4
SSd/ 28 3 4 1 12 3 4 5

AL G2 2 . MR, . ST
T VEGFZRIES M A(16.1+2.1, 17.4+3.9,
24.6+5.2;272+11.5,30.5+9.7, 48.9+12.3), %
B Al AR B R B (P<0.05, P<0.01).

2.3 REMESRE ETAZ FMVDH i CD347E
T R BRUTE I B s i L 4 2R b ik ARG,
MVDZ 4.8+ 1.1, 5.4+1.6), HIAL%ER
PE. A5 vh R SE I, Fh e s R U
MVDZ35 4 (10.742.1, 28.4+4.5)(K2A3. B3,

KI3B); SSATilm, X B HICD344E K A Z
TR IE JLF TGS MR, R SR Al T R A A L TG 4t
e, W, W, SSdR. . /bRl
ZIMVDZr 5 4 (7.243.0,84+1.5,9.6+2.2; 12.8
+4.9, 14.9+3.7, 17.8+5.4) 5 i i g1 7
ANTAIFE R B2, e S S ok 71 B 4 o i 5 A4 ok,
i 5 B .(P<0.05, P<0.01. [82C3, €3B).

2.4 COX-2. VEGF&iA 5 XK ZAFHEMVD 48
KA AR AT R, 78K BRI AR i 7
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2 KEAEETIIEPCOX-2, VEGFAICD3AIRIE. Al, Bl CL: S BIABRMIIEIILAL, SSAFTHIEIAIT A IER T
fECOX—2E FHI A (SABCHE x 400); A2, B2, C2: 533N IERFFIEAHL . e R A N s sdrml it ia T4
FFVEGFE FIIRIK(SABCHE x 400); A3, B3, C3: 3 BIIERHIEAA | V@i A I e s sd IS ia T A

CD34/575K(SABCHE X 200).

A 1004 O W@ B 35 O %4
O A2 O FRARIZ
go| ™ FEAT A 30+
W /)RR 5.
S 604
e
g
& 404
20+
0 6 12 16
t/wk

i, COX-25VEGF( = 0.815, P<0.01), VEGF 4
MVD(@ = 0.862, P<0.01)LL ZCOX-25MVD(r =
0.726, P<0.01)[1) Z21L 1) W] 2 TEAH G (&1 4).

3 iTie

DENH AR5 02285 1, B (0 I A i 55
LA o 2 A0 R0 00 1 O R Y, I B
W R 22 O A g, R0 N T 44 g L 55 4
BL. FRATIEEH 574 T SD A B2 mg/L DEN, $44k
JFiE10 mg/kgh 2, th T FA DR A 48 ) 45 24 77
i, > TS5 FIVIDENS A U AR, S R
HIBET UK R, PR T RISE 0 K BRUIR 2B T
KOS TIRT . WAL B BEE T 7 BT,
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3 SSANABRFHEELZT
b FROVEGFRIMVDZRIABIEZNG. A:
VEGF; B: MVD; 'P<0.05, °p<0.01
vs XTHEZH.

12 16
t/wk

RGP T AN R R BB, w16
wkJiF, I R 45 FLUE S K U TR R, T 75 R 1)
JHF9is 22 B0 505 B FF9, i N g R DL &5 Y
R g5 ok H . R, TR /NS DEN igif
ORH Fifggg e — i 2 LR g S K U PR AR 2.
IERE I, FAT145 T SSATHiif T, KIMSSd
TR AR RV R TEBD A — MR AR
7, WL R Al AL I e ELRE R AR SR
SERTILFET R R 13, il g6, SSd
KAHRIIT AL, by NFIEA 430 A
41, SSAR. . ANFILLAET R 54 30%
5% 15%-. 15%; WHR FSSAF iR Y7 4l 457
HR LI RN N TR AL, L S S d R

iR EE

AR A R
2 KD 4kl it
Fp ) B G A
JRAT R, KB e
&) A BT B 9 % U7
R, FERA
— b A7 6 & 8l 4F
JA 8RR AT
Ik T 2 NG
JRRR, B R
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!i§§§SSd>- A 120 HAEKFE S WA 7. . g
EaEs b e 100+ FRRGMFES TR Ak, A3 5 4.
ARARNTE ) s g iR 2 22 R AL B KL R PR
BARKEGC) g RHFFLHI, COX-217 -5 IMR7 65 4 1
a0l 7V 20 28 B0 I )2,
ERBEMGAE E BN SR R A R B, R &
A I BT AT VIR, T 0 A

T KRS 0T 25 22 LR, AN Fi 7 42 £t 75
. JEIRE 7%, T EL A 8 1 I 2 PR {1 T .
VEGF A7y 70 h36-45 kDaft) B4R M,
>0 B H AT O E L R R, Y5 R
» 407 PR (F1t-1 FIK DR/F1t-1)F 7 M 45 & J5 T8 75 S i
%‘»30— P T SR B N, (T
Z 20 PFF 5 € 7 160 2 0 R0 97 2 0L 5 ) T 1, e 0
0 (R B R,

e AT e 37 U AR B SR L, AR A
0 20 40 60 80 100 120 Mg AL P COX-2 5 VEGF I gh &A1k,
. VEGHORIE G SR, I TPAEAL P o L A b B
35 . COX-25VEGFRIBHERIA, BiAE 75l FE () 2k
30+ 17, I 3 8Tt BLCOX-25 VEGF [ B PE A,
4 251 . I FLZETE TR I, R T FBT 2 A I ), 42
2 20+ + RCOX-25VEGFZ 5 T KRN K AES K
S 157 JERLRL, AN, TEVRR &, AT AR T
17 = ¢ CD34kF i IMV DA 1L, W53 B CD34kF it
A 10 L A S E R B 501, A%

0 1 2 3 4 ILCD347EIEH K A . 42N

B 4 FFAMEELALRCOVEGF, COX-25MVD=% Z[E*<A.
A: VEGF5COX-2, r = 0.815, P<0.01; B: MVDSVEGE, r =
0.862, P<0.01; C: MVD5COX-2, r = 0.726, P<0.01. 1-3:
SHIRECOX-2(-), (+). (++).

BT A BB AR W TE R BT n] L gl
R IE /N 25 R IR, R4 i 2 2 T 1,
SEIETE R, REZREOR, b, . R
EdmondsonZ 243" 2 #g F11Z; A%, SSd%%
TP BE T4l o AR =, R, )
%zl 1-TM%, #RSSAEAHIIDENNT K i
(PEEPEAE F, I T e K .

ML (cyclooxygenase, COX), XK
HI 0 2= Wk 84 )& i (prostaglandin H
synthase, PGHS), J& &5 i #1) Jlit 5 (prostaglandin,
PG — AN OCBERR e . H w30, mELahy
EOAEAEPIFFCOX T S H: COX-1MCOX-2.
COX-1J& T4t R BEIA, 70 155 4L ZAFn 40 i vh AR
JERIS, PG =4, Z 52 P ke
M5ER; MCOX-2JE — M SRR A, 1%
AR TR, B2 PR R AR — g

A AR, T A 5 9 e A R 0 2 0 B S
n@<0.01); FIFFEATEM, MVDIEECOX-2 K&
VEGFRIE W] B IEAHK, fECOX-241% B LA
M VEGFLRIEN, CD34LEAFH LU L A%
ik, MR, fECOX-2REMPER, HAEVEGFE#R
A MVDAE B B89 1(P<0.01); #iHCOX-2F1
VEGF-5 e (6 e i 55 A2 s 5%, 5 e i %
PELEDAT Ry BEDIAROC, AR AN 23 515 I [R] R
(i) b= G e By [0 DAL HRE AN 4.

H AT A, COX-2 M1 e 235 Al H A A 16
A DU TR A R T B IR RE2(PGE2) W 1Y %2
PGE2:i b 55 41 i 2 11 1P G E2 52 A4 Bl i i 4% %2
Pk S Ak Y B AR B T 00 52 MRS (peroxisome
proliferator-activated receptor 5, PPARS) H #idt
AW, 1355 2R £ KR 7 LR VEGF
Fak, PRHET PRI AR . R, COX-23E
WA 52 AR (PPARS) ] HLE:A/EH T VEGFIE A,
7% $VEGF mRNAFIE [1RIEACT ) it
VEGFTF i XAl Rl COX-2% [ K2R IE FiE
PED T COX-2 5 VEGFZ A JE R —Ff IF
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1 M Williams e a/*" Y1 25AIF 52 COX-2 1% F 1 4 il
SR B S A B A L AT 4k REN OV EGF IV & %,
PN R ELE NIN=SAR A M /S AT
T, ELHE T AR A 1Y) 22 Pl i Hh COX-211)
RIS H A VEGF I I, coX-27] A
ffi iR HBVEGFf#i% _E =2, fklcox-2m)
AR VEGFEIER, b HEN VEGF n] fE 2
COX-2Z 5 Mg 4 A ) h /- ) it HCCo A
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