& WA BRI AR R A BT E 28 i HepG2 B EE A KM FHIER

oL, RIS, xR, RAEEE, XU (1 PR RICE S — B R B ATIRANEL , DU 5 6460005 2. PR
ERIR2EZy2E B2 B, PO 5 6460005 3. U1 HRBE 25 S5 Rk, Uil 4B 621000)

WE.BHM ARG AT AN EmE HepG2 R A AL E A K AM B % ARG IH4ER ., Hik gﬁl # R
AN J% 4m B, HepG2 A B AL R (A AL A A M AT BB 4L (A 22 3K (rab st 4 (ﬂﬁ%ﬁ&%& 5mg- kg ' EREE
LB o B R BEAIK T . EH3AFZA(50,100 #2200 mg - kg™, FLH 2 R F BRI R E,

FAG DR SRR 95 LA K 5T G AR A A e 4 58 E (microvessel density, MVD) ﬁ\?;ﬁl & ]*] )%:i'k B F ( vascular endo-
thelial growth factor, VEGF) R X 9% ve, Z5R AR G AL B B8 7L B G B ARAR(TV) A8 b 7B ﬁiﬁn(RTV)ﬁn
BRI A [T/C(%) 1M R TR, £ [T/C(%)] % 51 % 60.56% 48. 59% = 47. 15% ; 2 8% il 5 B #y % 77

U0 B o 5 A A B A T MVD 1At %18 2089 (65. 67 = 12.05) 2 31, £ (51.53 £ 10.75) . (45.89 £ 9. 24) F» (40. 76 +
8.93), &R Bt AT A MM AKX F har B (82.25+15.59)% T % £ (65.27 +13.88)% . (48.02 =
12.14) % #2(44.07 £10.34) % , &5t 2R GHHENHRA T ITH R R HepC2 BB AR, TREA THABAR
VEGF #9 & & Fo I8 AS 478 e B % MVD H X,

KEEIR) G A A BE R s HepG2 s i fn 8 55 B fn 8 A& A%,
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Inhibitory Effect of Dendrobium nobile Lindl Wall-broken Powder on Tumor Growth of Transplanted Hu-
man Liver Cancer Cell Line HepG2 in Nude Mice

HE Kai', ZHANG Dan®, LI Xiao-fang”, LIU Rui-han’, HUANG Jian-lin®, LIU Ming-hua" (1. Department of Hepa-
tobiliary Surgery, Affiliated Hospital of Southwest Medical University, Luzhou 646000, China; 2. Department of Pharmacology, School
of Pharmacy, Southwest Medical University, Luzhou 646000, China; 3. Sichuan College of Traditional Chinese Medicine, Mianyang
621000, China)

ABSTRACT: OBJECTIVE To study the inhibitory effect of Dendrobium nobile Lindl wall-broken powder on tumor growth and
angiogenesis of transplanted human liver cancer cell line HepG2 in nude mice. METHODS The transplant tumor model in
nude mice for HepG2 was established. All tumor-bearing nude mice were randomly divided into control group ( normal saline) ,
positive group ( bevacizumab,5 mg + kg ™', intraperitioneally) , and low-, medium-, high-dose Dendrobium nobile Lindl wall-bro-
ken powder-treated groups (50,100 and 200 mg + kg ™', intragastrically) . The tumor xenografts were harvested and measured for
their weights. Immunohistochemistry was used to detected microvessel density ( microvessel density, MVD) and vascular endothe-
lial growth factor ( vascular endothelial growth factor, VEGF) expression. RESULTS After the administration, TV ( tumor vol-
ume ) , RTV (relative tumor volume) , and T/C(% ) in Dendrobium nobile Lindl wall-broken powder treatment group decreased signifi-
cantly, T/C(% ) was 60.56% , 48.59% , and 47.15% , respectively. SABC assay showed that MVD in Dendrobium nobile Lindl
wall-broken powder treatment group was sparse, MVD value decreased from (65.67 +12.05) to (51.53 +10.75),(45.89 £9.24)
and(40.76 +8.93) , Dendrobium nobile Lindl wall-broken powder can significantly reduce the positive expression of VEGF. The
positive expression rate reduced from (82.25 +15.59)% to(65.27 +13.88)% ,(48.02 £12.14)% and (44.07 +10.34)%.
CONCLUSION  Dendrobium nobile Lindl wall-broken powder can inhibit tumor growth of transplanted liver cancer cell line
HepG2 in nude mice in varying degrees, which may be related to reducing MVD value and the expression of VEGF in tumor
tissue.

KEY WORDS: Dendrobium nobile Lindl. ;wall-broken powder; HepG2; MVD; angiogenesis
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£8UCA 8 Dendrobium nobile Lindl. ) {5 FRJ7 S
P 4 B A BT BRE (P E 2 ) (2015 4
I 1CER ) 2 S 20, S 2= B R 2 AR AR A
FARMY . &8RRG A AR B R
B LRI it 1 % 55 Zh A, T HC s B L A TSR
IR A A ER BT 1 [ B 24 AR S Oy © 2 57K g
L AHN AR LR 2 B AU R Y
A2 03 B AR A YT S R E R A 2 A
X O TH AL R ST R GEFTHR B S5 A W
BT . AR LB R T2
W RS BUA R By T2 — B AR
FEfE it HAAAL BUMIRE SIS I . B0 RHBRE R 2
SR U 0 R T 4 A SRR A T A R
A, D s 4 2 ARl P 2 VR TE A I 6 7 A ) e
e i U A A UL 1) 8, TR 5 JORE 22 1) B
iz 5 18 R B =z 1) & A e P T, BE 45 R 0 D) S A
JH, DT IR A A R T  AR S A s AP 4
Jitl HepG2 AR B RS AR A Y , LA DU AR B g B A %o
WSS T 00 FRHBERE Ky X R B, HepG2 FE A IR A=
1 LR 35 HE B2, 5 TE DR 48 BUAT FRHAN BE A3 e
PRIGTT g B2 R i S AR B

1 # #
L1 % & 537

BB RHRE Ry UKL BE O 3 ~ 5 pm, 4 i
CRERR N 100% (VY4 1 BERL R 47 AR 25 T = Bi A 5
HAZARAL) i FHET A BEER KRR RS . i BT 1.0
g A BUA R BE RN A T 50 mL A BRER K (20 mg -
mL™")  FEAF FURG RN 10,5 mg - mL™", 53 54% 10
ml - kg " RTEHEE A2 DUIREAHT I S (Avas-
tin, Bevacizumab, fit 5. S20170307, Roche 2\ &),
RPMI1640 153535 ( 2 [ Gibeo A7) ) s St A VEGF
Z v fEHUA (S E Abcam 23 1)) 5 PV ¥ — 403
AL SN EWHARA R A F) ; CD34 H5y
BEHTIA (B Abcam 23 5] ) 5 JIG4- MG (UM U 2=
N#]) ;Cell counting kit-8 (CCKS, ¥ = KA Y AR
W) o
1.2 Sheshdy

SPF 2% BALB/c-nu #f 5,4 ~5 B, HEVE[ iRED
IRABSLEG S YA PR A, G A IE S : SCXK (J1])2013-
065 ], 1 #% T SPF =, sh¥) = N iR
20 ~25 C AHXHREE A 40% ~70% SRR 10 ~
12 % - b~ 45 12 h SRHROEIF, A RE oK,
JIT A S5 Sl ) A5 3 P4 R BE R OR 22 S e sh P e 32
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B W AEHEE
1.3 mpiExr

N2 Ak HepG2 (75 R B R K 2% i I 1=
Be oA 2 S g O PR R DR 8 ) |, R RP-
MI 1640 pH 7. 4 {54 563E 76 37 °C ,5% CO, %
PR E RS . MK K 80% ~90% K,
JREEIY LG , AR SR NP B R 5% W B 5 4 i ol
LA R T, AN EE Ry 2 x 10° - 0.2 mL ™' 5 40
L1 > 90% , TR AL

2 [
2.1 3 AP HepG2 4R B A% MG A& K 8y 40 %] 1F A

B HepG2 JAAH L, AETCH AT, 5P 1.0
mm® /NI AL LU, B R AR /N BUA DRSS R
PN O SR e FUR A2 29 =50 mm’ R ER, #&
SER T RBENL O S AR 2. g3 D BV RS IR 2
(A=FRER KAL) L BH X BRZH (DA S0 5, 5. 0
mg - kg ™', ST A BUA BHRERK . PR
3 ANFIHEZ (50,100 1200 mg + kg™ H 4525) .
RS2 S d ey 2 d, 4525 4 i, 42 ~3 d
ISR AR A 1k, TP AR (tumor volume,
TV) FHFF AR T (relative tumor volume ,RTV) F
FAXS g G R [ T/C (%) 1o AW
DTV =172 xa xb* , Hriva, b 43 51375 P i 1
Yoo @RTV = V/V,, Hrp Vi oy H g 25mf (/I d,)
JIT AT ) bR AR, V, kg g — I 5 ) e AR
@T/C(% ) = Trpy/ Crpy x100% , HH Thpy, Copy N
WRITAMBATERT IBAL ) RTV . JPRGEMNFRiE" T/
C(% ) >60% HIALT/C(% ) <60% I 2655 1%
AEFEP <0.05 AR, SLHEs R 5 b sEsh 1, #I
AN S E
2.2 U = B i 48 % E (microvessel density,
MVD)

T AL A AR IC CD34, 5B T &4
C A R IR ZH 2D e, RS , AR v i
BHiht, LA 10% I F IS £ A i CD34 Gt £
SEREDTA (12200 FikE) ,4 Cad &, PBS ¥k, it — 4t
37 CWEE 0.5 h,DAB W5 L ™ WEIFGY
KIS AR IX O F TR A, RS SR Y
BIfEAEH MVD™
2.3 Gz A AAR I BB 4 8 VEGF By K3k

[f)“2. 27 TR D7 s b AT U0 v Ab B, % — A0 kAR
FEANMIAL AL BRSG 5 N 12 100 #i B %) VEGF (vascu-
lar endothelial growth factor, VEGF ) —#$1 . #H [ 4= 4
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FAL UM SABC i, BH X6 HE 6 1R R 2% vh i AR
B—¥i. DAB W, WA T WA 8404, BH
PEFE IR T UM, IR B A s RR R
PR3 = BRPE 20 il S A £ < 100%
2.4 HarFEF &

RGBSR A & 5 KR, DL SPSS16. 0 4ttt
BAFHEAT ST REAC BRI R Oy 229087, LA P <0.05
GiiteEE Lo

3 4 R

3.1 3t HepG2 # R #4478 & K 8y 1 %] 1E A
SBUET M RE A 3 A7) s 2H X B AR BB AT

TEMAER BRI AL 25 J5 M AR R (TV ) AR X i

FARRL(RTV) A R 3 52 [ T/C(% ) | KR

HHIE TR, S BA X B He A, P < 0. 05, S54RI

1,E1~3,

R1 24808 RBER HepG2 RN BB HA LKW W, x =5

3.2 &80F BRI A A MVD 8 %

TR AL R, B F n] WL CD34 B g i
W, it P B A T L L B, A B2 AR MO A
B, HAER/NT 8 AL amftim A, RIS LA
SEE WM RO o B MHEE RS 3 AR 4L
P HEZTRR BUR 41 8L R AR (0 20 20K, Ui A o A
BB, MVD A R B AR, S5 B PR IR LU AR
ERAGIFE (P <0.01) o 45RNE2,

3.3 &4 a BB R E AR P VEGE & % i
¥

i 4L A R ) VEGE 20, Sz 414k
Qe 2 R R B X B 2H 40 i A 3 52 A ) A
JEEF) A% B (0 ORE, < B A M BE By 35 T AL RE W I
/> VEGE 5 B 05, BH A 205 R 5 B PR X IR
HUBESFAGI L (P <0.01), 41
*3.

Tab.1 Effects of Dendrobium nobile Lindl wall-broken powder on TV, RTV and T/C(% ) of transplanted HepG2 in nude mice at the

optimal cure time. x +s

Dose TV/mm?
Group n RTV T/C(% )
/mg - kg ! do dy

Negative control - 16 117.45 £17.52 1158.05 +112.36 9.86 +0.79 100

Bevacizumab 5.0 8 121. 12 +18. 03 551.09 +87. 481 4.55 +0.322) 46. 193

Wall-broken powder 50 8 126.42 £19.74 754.43 £101. 351 5.97 +0.421) 60. 56
100 8 115.73 £17. 11 554.35 +£76.252) 4.79 +0.382) 48.59
200 8 116.72 +18.25 542.75 +85.78%) 4,65 £0.41%) 47.15

TEdo = MBI 5 dyy — SEPRIGTFIF U AL 18] 5 5 B PELL R e, VP <0.05,2)P <0. 01

Note: dy — drug delivery time; dy, — the best time for actual treatment; )P <0.05,%) P <0. 01, vs negative control group

—&— negative control
—&—bevacizumab 5.0 mg kg’
124 —+—50mgkg’
—¢—100 mg-kg
—a— 200 mg-kg!

RTV

113 15 17 19 21 23 25 27 29 31

t/d
1 &50F BHa A H 1 HepG2 41 Ju R /N B HE RTV iy
ZW. n=8,x+s
SR g, VP <0.05,2)P <0.01
Fig. 1
on RTV of transplanted HepG2 cell in nude mice. n=8,x +s

Effects of Dendrobium nobile Lindl wall-broken powder

DP <0.05, P <0.01, vs negative control group
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1201

100 "%

80

T/C/%

601

401 = negative control
—4— bevacizumab 5.0 mg-kg’'
—7— 50 mg kg
201 —>100 mgkg'
—A— 200 mg-kg
O—T—T—T—T—T—T—T— T T — T T T
1 3 5 7 9 11 1315 17 19 21 23 25 27 29 31

t/d
B2 &488 88 E R HepG2 @ &R /R # 4 E T/C
(%)W Ew. n=8,x +s
SIS, VP <0.05, PP <0.01
Fig.2 Effects of Dendrobium nobile Lindl wall-broken powder
on T/C(% ) of transplanted HepG2 in nude mice. n=8,x £

P <0.05,2P <0.01, vs negative control group
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Weight of tumor/g

B3 &AM ER T HepC2 EHR/DRBHBEENYH. n=8,x=s
A~ BHEXTIEAL; B - FEXTBRAL C - 50 mg - kg =" 415D =100 mg « kg = 41 E ~200 mg - kg ~'ALsF - MR hts ST LA, P <0.05,2P <0.01

Fig. 3 Effects of Dendrobium nobile Lindl wall-broken powder on the weight of transplanted HepG2 cell in nude mice. n=8,x +s

A - negative control group; B - positive control group; C —50 mg - kg ~';D —100 mg - kg =3 E ~200 mg - kg ~';F — mass of tumor; VP <0.05, 2P <0.01, vs negative

control group

R2 2808 MBER T HepG2 2 AR/ K 4878 MVD &
. x+s

Tab. 2 Effects of Dendrobium nobile Lindl wall-broken powder
on MVD of transplanted HepG2 cell in nude mice. x s

R3 LA MR HepG2 41 AR /N R M H VEGF
KEWHHE. x£s
Tab.3 Effects of Dendrobium nobile Lindl wall-broken powder

on expression of VEGF of HepG2 in nude mice. x +s

Group Dose/mg « kg ! n MVD Group Dose/mg « kg ! n Positive rate of VEGF/%
Negative control - 16 65.67 +12.05 Negative control - 16 82.25 +15.59
Bevacizumab 5.0 8 32.37 £8.72%) Bevacizumab 5.0 8 41.24 £11.07%)
Wall-broken powder 50 8 51.53 £10.75 Wall-broken powder 50 8 65.27 +13.88")

100 8 45.89 +9.241) 100 8 48.02 £12.14%)
200 8 40.76 +8. 932 200 8 44.07 £10. 342

I SR L, D P <0.05,2P <0.01
Note: VP <0.05, 2P <0.01, vs negative control group

4 i it

U fipk Ay A B R , A 3K T 0y A
FHSIMTIXEPM SRR SR S
PEAR IR B EOR W 2] R R, B A R b B
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S e, P <0.05,2P <0.01
Note: VP <0.05, 2P <0.01, vs negative control group

A1 ML Y A R AR S , SR AR S GO AN
WO, Z2 M2y Gy T S A AP AR S, vt
ARSI AR R DU 11395 9 25 3 40 e e AR
SR GO B I TR i P 2 W PRI A — 3
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B, TP 2 A 20 LA RE R R R S 2 ORR 2
AR AT RCR B A BT RER L 2 (R K 3
W) H A AR R 10 ~ 100 pm 247, A8 fHORS e
RRURLANIE 3 ~5 pm'™ o PGB A U S E
B A TP, v 24 R R R ok g, A
VA B i =\ 1 1 T A E N i O R e
WA, A R A3 AN 5 175 1k 4 e B i A ke o ok o P
R IRRE 5, A O 7 43 R ok, AT LA
ISR B AR R R 8 IR AL AR
TR SRR ;s 4R e R mT 5 L 2544
40% ~60% A2 T HE R 4 F5 25500, X HR 2577
b RS AN TR R R B B R %R
PRS2 R I 2R L RE | SIS 25 68 At IS,
BRI T R 20808 1 ~3 A%, T AT,
WIS T REAM, R REHRTF R A
% =B R KIEE RS i R . AR IR
R B T AT R T 3 X6 M S 24 A 4 A
AT GUR A, LA Hs 4 25 R B T A o o g
A AR R R i D TR A D SR ) AR R 5 At
L () sl Uk 5 [ A 2 8] kAR v PEBY R BE 4
FIBTYIEAE T, AT B A4 H

MR AR UM S ML A5 R B, 480N
M RE R S 25 245 J5 HepG2 #R R AL AEHIE TV, RTV
FT/C(%) B TR, T/C(%) 535 R 60.56% |
48.59% F147.15% , 5AMEXTRE4H b4, P <0.01,
o g 24 &2 48 = B ) b T S0 A A
T/C(% ) >60% KTk, T/C(% ) <60% , 324551t
ZFALFEP <0. 05 A 80 48U MR BE by v L e 7
B T/C(% ) /N 60% , H 53 H B I =Rk
KF 4B 48U M BE Ry A PN 470 e 36 PR ik, L
AT R, W R TR e R ) e
1BIT o

JHF9E 2t 550 Bl P A0 8 R T 1 M T
Z—, b 1 B A% RN A e ™ kTR g e N Y AR
iy, MR 8 2B K DL R B B R o R A1 2 b Y I
1 (angiogenesis) 1. R BFFEIE A g
JEMLE A R — 2 B 2 TR R T 4R
Mt i, Hoh s B A M N ERKE T
(VEGF) 4T 2 20 i 4 K P T (FGFs ) | 1ML 4% AR i
% (angiogenin) | IfiL /N R 5 9 P B 48 it A < R
(PD-ECGF) %% 4k 4 K B F-o/B ( TGF-o/B) 45,
Horp VEGF 2 % 5] H ok F) 55 4 200 e e 55 412 e g
MR R o EAE R —F0 PRz 240 3 0 42 1 7 2E
WHETF A2 a3 REENEEZES S nE L
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J, TR JRUAE iR B B TR AR A LR e B R Y O B
AR E S EEER . RS B
FERBL, VEGF 2 3k /K ¥ 15 K M i L R 2 7 AL e
JE R TRE TNM 70 0] Ok e A % A T
& ) [R] 5 B ZE 6 BT 40 i &R R VEGF-A &R e
R, MAME S T VEGF {5 5 )5, A1 E K %
BT H A, LA X AT 251 S -9 R g e
(R 5 o F R I O iR 2123 MVD Ay ]
PR g 1L A8 AR R — IS B, 5 2 ol A R Il
PRI 5 L 9 K AR B DA R PR A
M G AL S IR ST, A BUA R RE A IR T
L LA A B g, MIVD (] 2. 980, VEGF [
JEE e o O R N L R T R
R, B BB RE B4 ] HepG2 R BRUFS A
ARG T VEGE K3k, i /b v 58 A2 1 VAR
K, HATARGS B RS (EAR BE— 2 IRABEIE
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