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W5t 4% (Hepatocellular carcinoma, HCC, faFR AT ¥) A& 3 B I 1 i Jsg

—, BAEMERRE S EANEER. SEBER. TUGZESR A, STRESH
TR R s A 3 AL, FREE R, FERMRIAR AR A R T . R AR 2 .
H R 47T (chemotherapy) & M8 177 1% F F-B, B[R 5 51L& B Dige e, 280
BEADH] . HAGEDT, AR ORI EECR . IEIRES . RS
RS, PHEE k= BAT RIFST R MAGST BRI BRI PE 2 s P BRI RS YT S R I,
2T ZiRe i B E AT BRI SN, B SOREER o KR I ROW S IE S g
AP AR T ST AOARBRE S e S T R R E R e AR, (L
PR TEA B, DRI AR FIALAIRT LA 8 0 116 R FH 24 R ) 22 A B

H#: W7 2% A AR B (Shen-Ling-Bai-Zhu Powder, SLBZP) 5. F Bl B & 4 1l ik i
(Cytoxan, CTX) X Hao 58 B A8 8 A4 77 i /0 55% Jev e 4 e ) 1 2 B30 ) 2 A O B 11 52
1 o

W5t J71%: SPF (Specific pathogen-free) 2¢ LW /INER 64 X, 4 JHWS, 18-22g, I/
95 Hoo ZH AR B RO B 22 2x107/mL, HeFh T/NRARTIR T, KRR IR S, LA
200mg/kg CTX —RVEEIEIEST, EIL MR TR BENL 40 8 H: FEARI4L. CTX
(20mg/kg) 4. SLBZP =7 (6.00g/kg. 3.00g/kg. 1.50g/kg) FIE 4. SLBZP & K7
E+CTX Q0mg/ke) 4, HH 8 R, HHEMEK, BRERIEFbSTHE R LA K
TETTIE, Hap & H R M4 TAHNIKEE SLBZP #H, SLBZP = KFIE+CTX 4
J CTX AR RIS EE — IR CTX, BRI SLBZP & I F & 240 5 0 R I s e E
— AR ER K . AR BRI AEARIRAS R AR AR L, BSR4 2 14 R, ZEREEK
24h J5, BUREA. HRAKEAE, TR PREURE, THEMRER, Je B
FEL 5 O 5% R 4 2 T % R A i T 2 R SR L s 38 P T G e 2 T R
(Enzyme-linked immunosorbent assay, ELISA) v 4 il Iffl 75 % 988 2H 23 A it Jeg 40 B9 0 T AH
5 PR 7 /AR A K R 7--BB (Platelet-derived growth factor-BB, PDGE-BB) . L P
J¢ 4 K K 7 (Vascular endothelial growth factor, VEGF) . IfiL % /E /i 2 -1 (Angiogenin-1,
Ang-1) . Il % 4= i & -2 (Angiogenin-2, Ang-2) & A & & & [ & H Bl ¥ (Western
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blotting, WB) # Il fith J&7 40 A 1 T B 422 B IA] 452 AH O B % F Db &= R R A& K i il -3
(Cysteinyl aspartate-specific proteinase-3, Caspase-3) « 7 VB Z R K & /K lE-7 (Cysteinyl
aspartate-specific proteinase-7, Caspase-7) « 7 Wt 2 & K & 7K it Bl -9 (Cysteinyl aspartate-
specific proteinase-9, Caspase-9) « 1% % 3 [AF-KB (Nuclear Factor kappa B, NF-KB) . &
FIEEE B (Akt) SRR AL 2 LRSS B (pAkt) 55 (1) 3RIE 7K 18 F SEN %Ot 8 B - 3R & Bl
A B (Realtime fluorescence quantitative polymerase chain reaction, RTFQ-PCR) % £ il
i 988 ZH. 2 A A B R T2 AR 9% [T Caspase-3+ Caspase-7. Caspase-9. NF-KB. B ik 4y
J& -2 (B-cell lymphoma-2, Bel-2) /& B ¥k [ 40 il J& -XL (B-cell lymphoma-extra large,
Bel-XL) 2 A ZRIA L -

G5

1.SLBZP Ik #5 CTX Xt Hop FHE AR AT B R/ A AE SR A F - SLBZP =77
+CTX 41H1 SLBZP 75| E+CTX 4L AR AR/ NS T LR A B & ffi /N . SLBZP 51
B4, SLBZP i E+CTX 44 &% SLBZP H15f| E+CTX . #— CTX AR ED N
45.84%-+ 58.41%- 52.77%- 52.39%.

2. JE it R SUR L A W 5%, SLBZP & FPEFIER+CTX 415 SLBZP & & 7
EAVREY) R e A 20BN B RO A, e A B o0 AT 5 R BRI B U B IR
R SLBZP BE A 25367 Ja It A T2 B B 2 .

3.%¢ ELISA f&ill, SLBZP+CTX Bk i )7 41 ) #— SLBZP LI i & i e 4124
PDGF-BB. VEGF. Ang-1. Ang-2 #&[#fik; £& A& PCR fill, SLBZP+CTX
B AR T AR 4140 NF-KB. Akt 2 pAkt 2 (A Bel-2 & Bel-XL JE K Rk
— AT 2B B R A MR 2 Caspase-3. Caspase-7. Caspase-9 Kk
P AN, H LA SLBZP il E+CTX A ik ikl oh 52 .

Z51%: SLBZP k&L 7B M SLBZP 8t CTX B REA RUZE Ho MM AR L)Y
BN BRI ARG, RS P R R B B R T, FLHLARI AT e 7 s R T 2
a5 BRI K.
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Abstract

Abstract

Background: Hepatocellular carcinoma (HCC) is one of the common malignant tumors
in China, with a high degree of malignancy, short survival time, easy recurrence and poor
prognosis. Hepatocellular carcinoma is currently the 3rd leading cause of cancer death in the
world. While the mortality of hepatic carcinoma ranks second, just next to lung cancer, in
China. At present, chemotherapy as an important method for the treatment of liver cancer is
easy to cause adverse reactions such as leukopenia, abnormal liver function, nausea and
vomiting, loss of appetite, diarrhea, constipation and abdominal pain. And Chinese medicine
can reduce the side effects of chemotherapy in patients, with increased treatment effects and
reduce toxicity. It has been found that, Shen-Ling-Bai-Zhu Powder can relieve unwell
symptoms and improve quality of life, in patients with hepatocellular carcinoma receiving
chemotherapy. However, the related mechanism is still incompletely clear, and further study
on the mechanism is necessary.

Aim: To investigate the effects of SLBZP alone and in combination with Cytoxan (CTX)
on tumor growth, malignant cell apoptosis and Akt/Nuclear Factor kappa B (NF-KB)
signaling in a murine chemotherapeutic model of hepatocellular carcinoma (HCC).

Methods: Sixty-four Kunming mice were subcutaneously injected with suspension of Ha>
hepatocellular carcinoma cells (2x107/mL) into the right anterior armpit. All mice were
received intraperitoneal injection with cytoxan (CTX, 200mg/kg) to establish the
chemotherapeutic animal model of HCC. Mice were then randomized into eight study
groups. One was treated with CTX (20mg/kg) alone (positive control), one with physiologic
saline (untreated, negative control), three with SLBZP (6.00, 3.00, 1.50 g/kg), and three with
SLBZP (6.00, 3.00, 1.50g/kg) plus CTX (0.02g/kg). Mice were allowed free access to food
and water. The SLBZP (H), SLBZP (M) and SLBZP (L) treated groups received their
treatments by intragastric administration of SLBZP aqueous solution once a day. The three
combined treatment groups were treated with SLBZP as described above, plus

intraperitoneal injections of CTX every 2 days. The CTX alone treated group was treated
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Abstract

with CTX every 2 days. Finally, the untreated negative control group was injected with 0.2
mL/10g Sodium Chloride Physiological Solution as per the CTX alone group. All groups
were treated for 14 days. Tumor size, histology and serum or tissue levels and/or mRNA
expression of PDGF-BB, VEGF, Ang-1, Ang-2, Caspase-3, Caspase-7, Caspase-9, NF-KB,
B-cell lymphoma-2 (Bcl-2), B-cell lymphoma-extra large (Bcl-XL), Akt and phosphorylated
Akt expression were documented at the end of treatment.

Results: Tumor inhibitory ratios in CTX alone, SLBZP (H), SLBZP (H) plus CTX, and
SLBZP (M) plus CTX were 52.39%, 45.84%, 58.41% and 52.77%, respectively. Tumor cell
density was decreased in all treated groups but most apparent in the SLBZP (H) plus CTX
group. Electron microscopic evidence of apoptosis was also most apparent in this group.
Compared to untreated negative controls, the protein expression of PDGF-BB, VEGF, Ang-1,
Ang-2, NF-KB, and XIAP were obviously lower in all treated groups. And the the protein
expression of Caspase-3, Caspase-7 and Caspase-9 in all treated groups were obviously
higher than those in negative controls. But their downstream signaling proteins and
anti-apoptotic markers were lowest and pro-apoptotic markers highest in SLBZP (H) plus
CTX treated mice.

Conclusion: In this chemotheraptice animal model of HCC, SLBZP was most
efficacious as adjunctive therapy and appears to act by inhibiting tumor growth promoters
and anti-apoptotic proteins while enhancing pro-apoptotic proteins.

Keywords: Shen-Ling-Bai-Zhu Powder (SLBZP); Chemotherapy; Hepatocellular

carcinoma; Apoptosis
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TEFRE, R A 2 BT 2 2 R4 E R . JH-4H il (Hepatocellular
carcinoma, LA {1 AR ) A2 7 B o DA o 2 —, HABVERR B Ay A AR (]
B, BEBER. FRZS8 S (2015 REMEBICER) Box, HEESE
SN IR R BR 4 60, FETIHGE 2 67, S EEFERN 10.1%. FE 5B E
H a8, R pi6 A fin S B A v

g, I R R IR V38 T G b IR AR . I, BT, R 9 AE
FRIRTEWE o B GLEE SV ONAE B R AR e s, TR SSEIRE, 5K, &,
S CHR) 25 AH2C, LB A B ARSE, 097 DR IEMHBUEAR . BARE NN, RN
RAS CRIFR BT S Bk e L. 9R5 . Ml B R, UM R %2 K
MK WEBRITERFAR, BT VR REITSE. FHFERNRESE, £
OB IR Wiy O o2 e, 2k F AR IT AL, 1897 B BAMEYST (chemotherapy)
N WITAE A R IR ST 1H T B AR IR PR Eoeh o3 KOs 40 i S A7 2 — € IAE A
BT 5 Rk B 22, BLAPTERY 29155 10 2, 5 51T ohee s . B W ohfe &L
G D) Re ROR A BEI R SE AN R R, S SAGTT TR R, SR E R
I AEAE BB T PP 2 e 05 R B A IT I B R R, SGE AT T 29 Ve o) @, A
B RO A H

%% 11 R B (Shen-Ling-Bai-Zhu Powder, SLBZP) J& i 47 M i J¢ 1§ 1iF 19 48 % 5
Mo M EA IR Z W, AR E. T AshZ R R, 550 AMEIES
AN, XA IE R G0 B T, AT 51 AR A IR T RE SRR, JG L S i
B HAMAARE J7 o BLRE A 9 AR AL T 5 B DR L. R FH 2% AR EUE N
Va7 B BT 25, #56 ThBRIR W SR AR IR R )

SR IR 14 TG R 3 5 FG O T 52 B ) A VDA G o A 6 0 i e R R o ) 4
A ERAFFRIT, WA —RIEFR NS, RIEULRES . E2MEKRET
IYER R, %% 3£ K 1 -KB (Nuclear Factor kappa B, NF-KB) #%7% 1L, 1fii NF-KB AJ Jji
/b [ JgE 2 G4 ST 25D OB, I 4545 DNA B BB 2, F 3 2 Fhhii oo &R
FAK, DA T 2R RN B A, A5 BUAG ST 29 RO P TR FHU-2T. AR 2 21k
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FHE W 5

BG4 B, iR 4 B A 1Y A O R T RE R OR AR KR, i N R AR KR
(Vascular endothelial growth factor, VEGF)  IfiL /7 B I 14 24E K [A] F (Plateled-derived
growth factor, PDGF) L & Ifil & 4 i % (Angiotensin, Angs) 25, 134 i J87 28 o ft) 43 5,
1 0 e B L O T Y SR R A OG IR, R BE AR A M T, R R R
J& 1) B R AR

VEAESR, K 25 B S U0 BF 70 A0 & 10T 98 4 it B3 B AR Zh AR, SRR R 2
AL 24 B R 50 EL PG 24 2E MR VR T TR T RO AR RN . AR URAECR H I A2 8 8 AL
SR ENIRAY, WS 2 R B F B AT 2 B I8 R S A58 0 ) 1 A 7 ik R 4
H, BEY)E IR R 92 BR o

A FAE RGN R B R 25 R b 25 207 2% B R B 0 e B AT IR REROF
WA R, ARG S A SR, SRR 3% AR BB A 6T 24 5%
Hoo JFe % AEL I AT i /0 B8 V) 1 B 2 B S A O R 1 (R B2 ) o SEE56 R A Hoo T e
N YT R, WIS/ R — S O, TSR AR AR 2
B % 375 I LT UL 5% i e 4 2R % e g 4 PR RO B AE R O s A T AR D R
AR AR ORI - B ERIATE O . BRI TR, REBSE AR EE BLT
(PR FAAIL, T LAy b 24 52 5 A8 IR e o B B 7 FH 1) B 4 AR 10 R 2 A A
F R4 G IR T IS Bt B AT 1) TR 2R R IR AR
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2.1 SEE#R

2.1.1 SCIREh4 R 4HAE

SPF % (Specific pathogen-free) B2 Bl /N 64 R, MEME R, 4-6 A&, {fHE
(20+2g) , YFAMIES: SCXK (¥71)2012-0002 14 H T - ifg # 3¢ 7 s 50 sl 6 BR 50/E A
W o SEIGANYIAE JE TR S S IG B oL BE B RN SPF L3 b 3R, M R A
YooK, T— BTSSR . AW IR E TR a M E 50 % R
(The Laboratory Animal Administration and Ethics Committee of Xiamen University)
(No. XMULAC 2012-0039) it 77 S8 0E47 eI ik K FH B 08 /DN BRI /K AR AX 1
(R Hoo GH LS, | JE TR 2 o o F

2.1.2 SLIGAZA

SEEARB, %A 6g X848, [EZHEF Z14020346, fit'5: 20140704, H
L1 76 R 24 M B BR 2 =) (o L ) A
PR IR v B (CTX) , MRS B 4280 200mg, b5 131207, 35 AKiEAk e
L2 R A W) (R Ak 27
0.9% FALI LI, Mk S 100mL, #t5: 1407312311, HRRZNLEHH
PRAE (P E L) 277

2.1.3 TERF S, £=ZTR

Pty EEK 4 928 W B R 36 A I AR 75 £ . CSB-E08925m I /MBI 14 4= K [A] F-BB ELISA
W& (k5 119018251) ; CSB-E04756m Ifil & P 57 4= £ [ -7 ELISA ELISA {7 &
(k5 : 108014457) ; CSB-E08529m I A Bl % -1 ELISA X5 & (Ik5: 111015111)
DL} CSB-E04495m Ifil % 4= i % -2 ELISA 7 & (35 : 112015879), ¥4 H H
Cusabio A FHEA R A 7 R .

HH E A F i4A : BS1256 NF-KB $iifk (k5 : AA12121) ; BS5644 Caspase-3
Puik (k5 : CN75131) ; BS6544 Caspase-7 $iifk (L5 : CC36121) ; AP0186 Caspase-9

3



FE MBS

ik (b5 : AA00111); BS1801 AKT Hifk (fit5: AA22131) LA & BS4007 p-Akt $t
& (k5. €J00101), 0L H 3 [E Bioworld AR A IR A 7 (Minnesota) .

i DR 2R KAl A A7) e A2 DNA B [0 57 &5 (SK8131) 5 SanPrep 3%
Jii KL DNA /) 5 4l 52 38 71 & (SK8191) A Jr — 35 ok PR Jd 8 32 75 40 i il 4% A 71 &
(SK9307), ¥k H Ei# Sangon WA R A .

2.1.4 FEUBESREFT R

ZS-3 B bR AL (A6 T B AL AR A #))
37 CHH R I 77 4 GNP-9270 (RS 2 S 36 A 2% A PR A7)
¥k ¢ DG-300C b5 5 1 B A D AR A R TTE A 7))
DYCZ-24DN A 1 /R X 5 B H, kAl et i s — 4 4% )
DYCZ-40D A4 K R %% Bl L Pk Al bt mis — 4G )
TDK-2 /K-F IR b5t 3 B B AE R A IR 5T AE A 7))
JYO2-I1 @8 A i A Mo kn e AL (R Z A BORBE B 7 B Z RS0 52 )
TGL-20M ! & 20 iy s 14 7 55 0o L (KD O P A IR A F])
PCR X N4 54X (3£E ABI A ])
DYY-8 AU A% e A iat HL vk A (L R 2 BT A A PR A )
YXJ-2 B0l (AR LA A5 AT IR 22 7]
H6-1 f 3 e Ik (LK G A DL ) A% ) )
CX41 B o0 8t (HARFEREERAR)

2.2 BRI

2.2.1 Z9$%

WS ARBHZAZBKERE, & B AR5 BEC R 0.75g/mL. 1.50g/mL
5 3.00g/mL (6g/kg. 3g/kg 5 1.5g/kg, 95531 AH) 20, 10, 5 f555&), 7£4°CiK
FEFORTE . LU 0.9% M S B S WM B R B It i, V88K 9 1.00mg/mL (AH 4 T
20mg/kg) PL K 10mg/mL (AT 200mg/kg)
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2.2.2 HYER

W& T, EIFEN, BUER He FEBEKENRIIEK, BKEALAM
B, TR E A T U (x100) o DL By G T ORI E T A0 I>95%, AR )5 H
T 1% £ 22 ' (Phosphate Buffered Saline, LA N W FR“PBS”) #i e, MLl Bk Hao i 41
MBI, TR EEN 2x107 4N /mL; %45 A 0.2mL (4924 4x10%/mL) #F0 T~/ B A4 AT
R, A LR o R R B AL B . TN RS, — e KR
JIE s v 5 CTX 200mg/kg (0.2mL/10g) i A5

2.2.3 IR E %S

¥ 64 H/NR, BEWL AR, CTX 4. SLBZP & L5 i 4. SLBZP &
fIGRE CTX A, L8 A, A 8 . ML) 24h 5 IR4 2. 73 e FRE IRl
S, HIRUNRAKESZY, AL, 0.9%4H K 0.2mL/10g JFEATHER . 1 %/d, I
PL 0.9% 4 2 357K 0.2mL/10g #E 47 B8 sy 0, 1 k/2ds CTX 4 LL 0.9% 4= 3 25 /K
0.2mL/10g #HATHER , 1 ¥/d, FFLL 20mg/kg CTX VESHK 0.2mL/10g 347 I8 i 1 4T
1 #%/2d; SLBZP &= K7 & 45> 5L 3.00g/mL+ 1.50g/mL. 0.75g/mL #1%§ 0.2mL/10g
HEATHEE, 1/d, LL0.9%AFE7K 0.2mL/10g HEATEIEVESS, 1 ¥&k/2d; SLBZP &
AR CTX 4143 %I BL 3.00g/mL. 1.50g/mL. 0.75g/mL H124 0.2mL/10g 1T
B, 1%/d, FFPL20me/kg CTX S 0.2mL/10g #EATIE vk &8, 1 k/2d. EE4
25 14 K.

2.2.4 RBEPBE—RIEFR

TSN RFERE . BRI KR WHaE. KAMEE. &M
HIR - AEAR IR IL e/ B AR B b R R IERE 25 5 KA 15 K, & IRl
RO AR RS R,

2.2.5 HARNERE

WM 2w, B RNRTHETFRPREE I ICR. KRG 24h J5, FHRER
B, TEWEieEE s, FEIEEE 60min, 3000remin™ 20> 10min, WEIMTE.

B J5 Ab Y, Se#EF B Mg A2, 4 PBS Myt im:, AR T /5, TR
AL, HHFRERR U AR E &
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