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MMP-2. MMP-9 LK Wntl. B-EIFEE (B-catenin) FIFRIAEL. 4R EATRKRMMIT LR TKIRYSIRIRI A R
8] 90 min BHAEE 1230+ SRIUNIA] 120 min. FEHCREL 2 ¥k, (L ZELEKEEDD . BEUTHD . BEIEIIAT2 930009 37.76%  28.00%-
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Screening of anti-hepatocarcinoma active fraction from water extract of
Cremastrae Pseudobulbus Pleiones Pseudobulbus and its effect on tumor
angiogenesis in mice with hepatocarcinoma
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Abstract: Objective To identify the primary anti-hepatocarcinoma active site in Shancigu (Cremastrae Pseudobulbus Pleiones
Pseudobulbus) aqueous extract and investigate its effects and mechanisms on tumor angiogenesis in mice with liver cancer. Methods

After optimizing the extraction conditions of Cremastrae Pseudobulbus Pleiones Pseudobulbus aqueous extract through orthogonal
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experiment, the aqueous extract was divided into alcohol precipitation and alcohol soluble parts using alcohol precipitation method,
phenol-sulfuric acid method was used to detect the content of polysaccharides in each part, and effective parts were screened under the
guidance of pharmacological effects. A total of 60 BALB/c mice were randomly assigned into a blank group, a model group, a sorafenib
group (30 mg/kg), a Cremastrae Pseudobulbus Pleiones Pseudobulbus aqueous extract group, a Cremastrae Pseudobulbus Pleiones
Pseudobulbus ethanol sediments group, and a Cremastrae Pseudobulbus Pleiones Pseudobulbus alcohol soluble substance group (all
calculated based on the amount of raw medicine 1.82 g/kg), with 10 mice in each group. The mice were intragastrically administered
continuously for 16 d. The drug efficacy was comprehensively evaluated by calculating tumor inhibition rate and observing
pathological changes in tumor tissues of each group through hematoxylin-eosin (HE) staining. Tumor tissue or mouse serum after
effective site administration were selected, then terminal deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL) assay was
performed to detect apoptosis in tumor cells. Enzyme-linked immunosorben assay (ELISA) was used to determine the levels of vascular
endothelial growth factor (VEGF), matrix metalloproteinase-2 (MMP-2), and MMP-9 in mice serum. Immunohistochemical (IHC)
was used to observe micro vessel density (MVD) in tumor tissues. Western blotting was used to detect the expression changes of VEGF,
MMP-2, MMP-9, Wntl and (-catenin. Results The optimal extraction conditions were 90 min of soaking time, a material-to-liquid
ratio of 1:30, 120 min of extraction time, and two extraction cycles. The yields of water extract, alcohol precipitate, and alcohol soluble
extract of Cremastrae Pseudobulbus Pleiones Pseudobulbus were 37.76%, 28.00%, and 5.53%, respectively. The phenol sulfuric acid
method determined that the polysaccharide content was 70.18%, 95.19%, and 0.58%, respectively. And the results of animal
experiments showed that tumor inhibition rates were 43.91%, 43.39%, and 21.60% respectively. Pathological sections revealed
significant tumor tissue lesions in the model group, while all treatment groups showed improvements, with more pronounced nuclear
fragmentation in the Cremastrae Pseudobulbus Pleiones Pseudobulbus aqueous extract and ethanol sediments groups. Compared with
the model group, the apoptosis rate of tumor cells in the Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments group
was significantly increased (P < 0.01), and VEGF, MMP-2, and MMP-9 levels were significantly decreased in mouse serum and tumor
tissues (P < 0.01, 0.001). IHC results showed a significant reduction in MVD in the Cremastrae Pseudobulbus Pleiones Pseudobulbus
ethanol sediments group compared to the model group (P < 0.001). Western blotting results indicated that Cremastrae Pseudobulbus
Pleiones Pseudobulbus ethanol sediments inhibited the expression of Wntl and B-catenin proteins in tumor tissues (P < 0.001).
Conclusion Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments are the main active site responsible for the anti-
hepatocarcinoma effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus aqueous extract. Its main component is Cremastrae
Pseudobulbus Pleiones Pseudobulbus polysaccharide. The mechanism of action may be related to inhibiting the activation of Wnt/[-
catenin pathway and thus inhibiting tumor angiogenesis.

Key words: Cremastrae Pseudobulbus Pleiones Pseudobulbus; Cremastrae Pseudobulbus Pleiones Pseudobulbus polysaccharides;

hepatocellular carcinoma; angiogenesis; Wnt/p-catenin pathway
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Table 1 Factors and levels of orthogonal test

PEHU (A >I2 M 8], BARIREN T 2N A3BsCsDs,
RAIREET (8] 90 min. BRELE 1130 (g/mL). #2HL

K L S ) 120 min, FRERAEC2 K, WRIREE R 2. 44
1 . -1 1 ) L= N P o - 4
1 ‘V;gm B“lg,“f;) ) ngm D/I“A BT ST 3 UCHTRAERR, 1L 2%k
60 L2 90 ) BN 37.52% 36.02%. 39.75%, FtHLAER
3 90 1:30 120 3 N 37.76%.
F2 EXREER
Table 2 Results of orthogonal test
A A/min B/(g:mL™) C/min D/ FEIE/%
1 30 1:10 60 1 16.65
2 30 1:20 90 2 29.77
3 30 1:30 120 3 31.32
4 60 1:10 90 3 19.02
5 60 1:20 120 1 2593
6 60 1:30 60 2 35.30
7 90 1:10 120 2 29.79
8 90 1:20 60 3 31.19
9 90 1:30 90 1 22.22
ki 2591 21.82 28.45 21.60
k> 27.49 28.96 23.67 32.36
k3 27.73 30.35 29.01 27.18
R 1.82 8.53 5.34 10.76
32 WWEEZREEENE 1 800 -

HERERRE AR ZNETTTE N y=7.81 x—0.000 7 500 *g
(R*=0.999 6, HI &5 %9 0.02~0.10 mg/mL, "2 1200 *C
AESFRERE 2 RIFHILEXR, BlETK § 900 D
P L 2T 22 T R HON 70.18% BEUTA L = 600 ~E
T 2R BN 95.19%, BRI b 1L 2815 22 b = o0
JR S HCN 0.58% .

33 WWEE/DMEMAEARE K. hERER
BRI R0

L 2 56 25 4N R AR AR R a1 BT
AN 4 R & A MR AR AR T I B HOG 2 2 25 s
PERREE 10 K, SERIALE, RiAER4. 1L#&ss
BT A e 1L 25 7k s ) 24 /) BRI 8 R AR 2 A
TR, BRI 16 K, SR 24/ R IR AT B2
I/ (P<<0.05+ 0.001). 111 2& 75 X 2528 /)N B8 J
BRI INER 3 Fis, SEMA R, &%
LA/ R R EA AR N, HhRfaE
JEd . 12T KSR L 1L 26 T R DU 2L e T
B F PR (P<0.05. 0.01). hZ TS a 254, B
VU 5K /N BRI R & 98 RN
I, PR RS TR . AN, 3 HT N BRI A
FRUAR A T 260 1L 28 24 e 47 4L 20 e 40 A 00 25 SR
Bt

t/d

A-BTY ;. B-RAAE 8 C-th 24K $E 4 D-1l 2 %6 i Ui
E-h i By (B 2~7 D HSEERAHE: "P<0.05
**p<0.001.

A-model group; B-sorafenib group; C-Cremastrae Pseudobulbus
Pleiones  Pseudobulbus water extract group; D-Cremastrae
Pseudobulbus Pleiones Pseudobulbus ethanol sediments group; E-
Cremastrae Pseudobulbus Pleiones Pseudobulbus alcohol soluble
substance group (the same as Fig. 2 to 7); *P < 0.05 P <0.001 vs

model group.
1 hZEEERT H22 e/ R A R TR KBS
(Xts,n=10)

Fig.1 Effect of Cremastrae Pseudobulbus Pleiones
Pseudobulbus on tumor volume growth of H22 mice
(Xts,n=10)
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® 3 WLEATERT H22 N R AR R E R (X £5,n=10)

Table 4 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus on tumor weight and inhibition rate of H22 mice

(Xts,n=10)

151 FlEA(gkg™) i I8 I =/ g 2/ %
A — — —
R — 1.2740.42 —
Fhidk)e 0.03 0.45+0.17" 64.70
Ll ZETE KSR 1.82 0.71£0.16" 4391
Ll 28 s B i) 1.82 0.72+0.22" 43.39
LB SR 1.82 1.00+0.23 21.60

S5HERAE: "P<0.05 “P<0.01.
*P<0.05 ""P<0.01 vs model group.

E2 Wz H22 e/ RV A LRIBER SN (HE, X200)
Fig. 2 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus on pathological morphology of tumor tissue in H22 mice
(HE, x 200)
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AZE b AR R LRI ZH 21k TUNEL BH 20 i B R &
Whn (P<0.05. 0.01).
3.6 WZEEBERYNNRILE VEGF. MMP-2,
MMP-9 &£k

xR b, AV R T VEGF.
MMP-2. MMP-9 /K FEZE LT (P<0.001). 5
R L, R AR e 4. (h 2 EE Ui 4H VEGF.
MMP-2. MMP-9 ¥J i #[#% (P<0.001), LWL
BEEE YY) LR /N RIS VEGF. MMP-2,
MMP-9 7K, W3 5.
3.7 WIEGEESTIX H22 FFE/ ) RINmES
A

IHC Jetass 1 (B 4) #7044
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4 \LEGEEUMN H22 FHE/ R AEELUA TR
(Xts,n=3)
Table 4 Effect of Cremastrae Pseudobulbus Pleiones
Pseudobulbus ethanol sediments on tumor tissue apoptosis
in H22 mice (X £ s,n=3)

A5 HE/(gkg™ FTH /%
it — 1.58+0.29
EEOEIIE 0.03 29.8843.48"
WLy ZEAE RE LA 1.82 27.6840.91"

SERA L "P<0.05 P<0.01.

*P <0.05; ""P<0.01 vs model group.

B

3 WLZEZEEZART H22 To9E /)RR AR 4R 4
Fig. 3 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments on tumor tissue apoptosis in H22 mice
(TUNEL, x 200)

MVD) B 73 51 9 (1.69+0.13) % (0.5320.03) %-
(0.55+0.05) %. SEMALE, RAFAERA. 11
ZEIERED U MVD (H5 R E B (P<0.001); &R
Fr kel 510 2 BRI 4H /N B MVD (B AH EEJE B
WS, R ILEETE BT R P00 R /0 SRR 28
A A R
38 WERFmRER YN NEMEELF VEGF.
MMP-2. MMP-9 & B FRXKFRIEM

HHPE 5 &3k 6 nln, SRR LA, whidkEed

EAT-RSZNE (TUNEL, X200)

*5 WWEHEE LYY H22 &/ RI1E VEGF. MMP-2, MMP-9 B0 (X +s,n=9)
Table 5 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments on serum VEGF, MMP-2, MMP-9 in
H22 mice (X £ s,n=9)

MMP-2. MMP-9 &

A5 F & (gke™) VEGF/(pg-mL™") MMP-2/(ng-mL"") MMP-9/(ng-mL ")
=H — 123.19+6.33 155.21+£9.63 19.12+1.27
i) — 340.00+8.19%## 533.65 1 18.98## 73.83+1.55%#
EE 0| 0.03 164.10£7.42* 214.49+12.21%* 30.561+2.44"
Ly ZE T BT 1.82 194.22+10.15™* 273.73+£11.05"** 40.804-20.80"*

oS QAR #P<0.001; SRR ELE: " P<<0.001.

#P < 0.001 vs blank group; P < 0.01 vs model group.

A B D

4 IZGEESTIXT H22 58/ RBNELELE MVD RIARSE (THC, X200)

Fig. 4 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments on MVD expression on tumor tissues in
H22 mice (IHC, x 200)

DU N RO R H 2R VEGEF
H 2R 15 #) 88 2 [F R (P<<0.01.
0.001); 11 Z& %5 BE P 40/ B8R 40 24 F VEGF.

Je 1Ll 2 a0 B U0 MMP-2. MMP-9 & HFKIiL/KF5 R IEE A

PO ZE SR, R L R O T DA i A
il VEGF. MMP-2, MMP-9 & [1 &K 7K - AT
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VEGF iy - — 10!

4.4X10*

MMP-2 oy i —

4
MMP-9 7.7X10

4.2X10*

B-actin - - -

A B D

5 FHRAEELSF VEGF. MMP-2, MMP-9 &
B&H
Fig. 5 Electrophoresis of VEGF, MMP-2, MMP-9 proteins

in mice tumor tissues in each group

S I RN W R T = e S A T 1| L AN L =
K
3.9 WZEGERIIT R ANELHL] Wnt/B-catenin
1H 3% KR R A RIE RIS M

HE 6 &k 7 v51, SHAALLE, KhidkEe
H Je L) s BE DTV ALIE 97 J5 IR /) B MR 2H 23 v
Wntl £ H . B-catenin & F 31K & 3% £ (P<0.001),
R ZBGERED I, Wnt/B-catenin 18 B A — & 1
HEH .
4 itie

HEIRRRILZFE, nMAE T s “ 7 “IF
K7 SEJamEl, AL LU R e, SLARSS
N, TR ST, I O REE, AR
LRI YEYTIN B DA B AN, A E N, R

*® 6 \WETEESTN H22 FHE /R AEHLE VEGF. MMP-2. MMP-9 ZERRIXMEM (Xt s,n=3)
Table 6 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments on protein expression of VEGF, MMP-
2, MMP-9 on tumor tissue in H22 mice (X £ s, n =3)

451 FE/(g-kg™) VEGF/p-actin MMP-2/B-actin MMP-9/B-actin
iRt — 0.6840.05 0.60+0.02 0.53+0.01
FhdE e 0.03 0.434+0.01" 0.4740.03" 0.27+0.01***
L ZEHEE DT 1.82 0.454+0.01" 0.4740.02" 0.27+0.01***

SRR “P<001 "P<0001, %7 .
*P<0.01 *¥P<0.001vs model group, same as table 7.

X 104
Wat-1 4.1X10

B-catenin - — ' 8.7X10%

A B D

6 HLH/NFEMIEHELS T Wnat-1. B-catenin EH KT
Fig. 6 Electrophoresis of Wnt-1, B-catenin proteins in

mice tumor tissues in each group

HLOEIVGIE . THRELES . BB IRy k0,
W ZETEVARE. MR, wRHE . e, M, RIEER
R WWIRBE TR, REMESREmRIL, BA
TF 23R B AE DAL 28 35 D 12 24 19 07 FUAE I R B 2L
B R R T SR 0Tl B HE AL 48 F 2575 KON K BT
&, 5 H AT L2 K AR PUT R E F R ALET SR 6k
ZRGWIT, ARGIALAA, KUiiE L &b
JHF S5 A6 280 A R FAE T LI B A 5 1) 2
EHM.

AT H22 fapdEd /) FRBE A4S HA BB AL
Nl 2 KR R SO A B R AL BT
A 1 A I R R R B R 2 2 L

=7 WEBELTHIX H22 T/ R AE4EZE Wnt-1. B-catenin ERARIAMFENT (X+s,n=3)

Table 7 Effect of Cremastrae Pseudobulbus Pleiones Pseudobulbus ethanol sediments on protein expression of Wnt-1, p-

catenin on tumor tissue in H22 mice (X £ s, n=3)

2H 5 HE/(gkg™) Wnt-1/B-actin B-catenin/p-actin
(o et — 0.54+0.01 0.57+0.01
Fhdk g 0.03 0.36+0.01""* 0.35+0.01"*
L B LE R T 1.82 0.36+0.01""* 0.35+0.02"*
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Y, WL w 2P EA TR By )%
ik, $eoml 2o Bl R FE e A F 0 2 2%
YRR ZHESS, 22 B T e i 0] Wnt/B-
catenin {5 = 18 B E 12 1T 0 ek Rg o AR A, AT
RAEPUEAE P o SCHRFRE B 7 5007 1 £ ZE
FEIE DR REENS, BB — 2 B PR e,
EAE R AR 25 & N BEEY) R o R E R B
KT ZHERMAEY, X0 REEAHETT 1l 26 %5 B
TR (P09 R A LU B0 30 A 25 SR 98 55 1 3= 2
JE A .

iR 1A AR R e R A R R BRI R, H
W VEGF 1 A i i 2202 IR 08 A= RS D] 7 JH e 1)
A5 A B R 5 B RO, i 5 g 1L A A
(i B> 1o MVD {H 2 2 18 A2 BRI AR 2
—, WARRAEAHLZH MVD {55 VEGF BiEAH
KAEWPE S TIEFHL, FnH MVD H4 6
VEGF Har il /5 Ay i 988 7 7% 0 52 1A 1) T Ak 8 21
MMPs £ 7EJ T 1 & A8 R o B2 5 A A2 B
i, HXT VEGF 45 57 1 52 4 (1 B A Re A1 2 1 A=
R, AR A S IR SR A AR K ER Y, MMP-2
MMP-9 [F]J& T~ H T B e, — 53 5 S (1)
228, HRMMEERAR, HHR4EH MMP-2,
MMP-9 B {E A PPl e 2 TS R 2 % FR AR23-241,
Wi 5 S I 7 R L 26 SR B AT LUR FE P AL
fgE e, HpL s 5 #H VEGF fl MMP-9 )
RIEH o AW ITEE R B L ZEE BT /N B
S TR R E TS, K MVD A IS KR
HE VEGF Rk & K& MMP-2. MMP-9 Kk &1
BERT A, RO RER I RE ] H22
FEIR/N SRR N AR R A K, B AR R 2 2 i
SR, UV AR P (A RN 7 AT A e g L A
B, BAPUMIREE 7.

Whnt/B-catenin 15 S5 #FNZL AT Wnt {5 51H
P, FLAE T v S A, 7R R A AR T
T % 1 B EAE )« Goodwin 25261 77 36 B i@ i 4
SEHE VEGF [k, Wt {5 5@ h Rt as
# VEGF [ 11, 1 VEGF 30 9 P9 B2 41 i 7T LAY
IR I A2 B R 1 MMIPs [ 223427, QU £ 1281 77
e Wnt F5 @B ATREITT VEGF. MMP-2 J
MMP-9 185 3Rk, AT 255 40 B I A8 26
RIEFEFL A5 . AW FUEE Western blotting S
IOASI 7 Wnt/B-catenin 55 1@ A CE I Wat-1,
B-catenin IR IL/KF, S5 H RN L s A

S 2 Wnt-1. B-catenin [IFRIEIK B EKT

BRI, S0 1 2 G B0 H22 Fided /N B LB AE

R IR F 5408 Wnt/B-catenin 15 518 2% 13

WA S, 1R s BT T Al il A ] Wnt/B-

catenin {5 = X HE 0 T A0 FHHR ) SRR 1L 4 AR

e AR AESUEAEH .

Zi b, WSS AR s KIRY B — 8

F 70 I e 24 R B O vb 22 0 2 He b AR Y

B RERAL, 1EFNLE] AT B8 5 #0H] Wnt/B-catenin {55

PR, A R I A A O . ANHIE AL LA

MAEABAVIN R, UEW T L 24RO A — € 1

U 71, A EZ SR S 7.
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