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Abstract : Objective To investigate the synergistic antitumor activity of andrographolide (ANDRO) in combination with pingyangmy-
cin (PYM) in OSCC and the enhanced antitumor activity mechanisms. Methods The combinatorial effect of ANDRO and PYM on the
proliferation of OSCC cell line SCC-9 was evaluated using MTT assays. Scratch wound test was carried out to examine cell migration and
flow cytometry was conducted to analyze cell apoptosis. Western blot analysis was used to investigate Bcl-2, Bax and caspase proteins, as
well as the expression of Stat3 proteins in SCC-9 cells. Results 50 pmol - ™' ANDRO combined with PYM exerted the best anti-pro-

liferation effect. Flow cytometry and scratches experimental results showed that the pro-apoptotic effect, anti-migration ability of
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ANDRO/PYM combination were stronger than the two groups alone. Western blot showed that ANDRO/PYM combination significantly

increased the expression of Bax, caspase-3 and caspase-9 compared with either agent alone. Conclusions  Our results indicated AN-

DRO enhances the antitumor effect of PYM through caspase-9-dependent mitochondrial pathways.

Key words; Andrographolide ; Pingyangmycin ; SCC-9 ; Apoptosis ; Caspase

SR AR (OSCC) J2 1R e e LAY
B, B Rs . REIRYTUERE, OSCC B H /Y
SEAEAER AR K 10 4R HA 2 50% 1 0SCC i &
FRIT TR T ARDIBR O AR AE 8 T AR
JE IR IA YT, BT LA OSCC B A K .
FPHEE R (PYM) |, TR - FH B 4 58 vp i ol 2E P e
R AR RS R AR — AS Hor, ImK EEH
THRYT & RSB B JEAE , T Sk S50 WA IR 20 JH g, B
s A o PYM A 3 B A0 M 7 1 o 45
HITLHER 15 DNA 9RES™ o SRTT, PYM (1) 12 T
e gy HIG Y 0SCC i) EEREfg, ik, 8
VIt 2y OSCCIRYT BT A R FH 2575 % .
O NEE(ANDRO) 2 N FAS 58035 i 73 B 15 31
PIRCA 1 MR . Sl AR IE PR ANDRO 7E £
Pl ISR 40 L Hh % FET AR 1 O T s
ALY 25 BT VE . #8110 , ANDRO 1 PYM 4
HHTIBIY OSCC MR A IRIE, AWK T TEAL
ANDRO B4 PYM FEMRSPXT A OSCC 4 I T 1)
S, AR SC R 2T AL
1 #eFgE
1.1 X5 F$HE ANDRO iy H Sigma-Aldrich /%
H]; PYM Il F iR I R i 25 A IR A R s KA
e A R [ -3 ( caspase-3) ,caspase-8 J% caspase-9
—3ily B 287X Proteintech 7\ 7] ; Bel-2, Bax g B Cell
Signaling 23w ; INEHT RN RHT/NR TG B 1L
Yl ( HRP) — 1, GADPH —#il) H Santa Cruz /],
MTT 2GR &0 A 28 = RADE ARG RA T A5
L IEIFR] R 2015 47 1 H 22017 4£4
1.2 #HfEESR  SCCO A EBiaan ik M El i Fh
PRI (ATCC) 47645, B HEFRT57h 10% IG4F 1
(WLPUZ=75) By DMEM / F-12(Invitrogen A H]) 7, i
B 37 TR 5% LRI A+
1.3 @pEANE s MTT 32:005E 40 0006 7o
W AT A REFL 10 A2 i 285 1 B 31 96 FLAR
G EE RS , &4 0.5 g + L™1 MTT i) 200 mL 3
fit DMEM / F-12 3% 37 B 8 o JL % 57 2k, O 18 37
CHEETBEFE 4 ho FFEBEIRIE)G R 50 4l
ARTE 37 CF T 200 mL —F AR ( DMSO) 1 10
min, FERFARAL E T 490 nm KM E RO
1.4 RRIRIE  A0ELLS x 10° N0/ fLik &

R T 6 fLARH . I 200 WL B B K , PBS
e 3 A BREIBR 40 M. Ab PR M 45 5% 24 h J5AE
LEICA . fi % v X 4 B 2 47 40 B8, J LEICA
LASV4. 2 #{44b B4 M 144

1.5 RAHMBBARSH ¥ SCCO ANIEFITE 6 FLAk
o MEREA S G AL B 24 h SRR TR AR M AL R
YiffL, KA E R T 500 W Z il . BESE A S
wL Annexin V 15 plL PI, 275 T BREEALIFF 15 min,
)i, 78 1 h Pl i A AR A 4 e T

1.6 FEAKREIZENIT ( Western blot) 447 4i iy
F PBS ik 2 ¥k, %R J5 %A PMSF 1 RIPA 2
P24 30 min, KrAi MR BYIFE 4 C T LL12 000 g
B0 10 min, R FIFWROITAEELE - 80 CUKFAHE H
i f], 7€ SDS-PAGE fig I fin &5 & 19 £ 11 5T (50
neg) , EH B %3] PVDF B E, 7R T H
5% AR R I TBST W BT A 2 h,4 CF
53t E K. FEE¥ES HRP 245 i ok
PR 1gG PR EIRIEE 2 h, ECL ZOLl B/n 4%
7,7 Kodak Molecular Imaging 4X {4 %} & & &
53T

1.7 @i EFRE LR ER A s, 5H
SPSS 21. 0 Gi it 4K EAT SR 3 5 22 40 A il X A
%o P<0.05 FREFAGIFE L

2 R

2.1 ANDRO i#38 PYM Xf A OSCC 48 Bl B $i 3
BEIER EHFEMIIR T ZLUESE ANDRO 1 PYM HL
TN AR R I T — o PR B R . AR IR SR
o FRATH MTT 35400 1A [R]¥R B2 9 ANDRO Fi1 5
pmol « L") PYM 75 A [m) Bif [7] st 20k sl 856 A5 1 A
X SCC-O 2 il 14 F8 i 52 0] o 45 2R\ 7S A8 AN [m] e J3E
f\) ANDRO F15 wmol - L™' PYM {EFF SCC-9 #iJify
M AE RS2 B) T 2 A, I 52 B A R R AR
Wik BEAh, AR ANDRO 1 PYM 25 %}
N OSCC il Jifd iy 38 58 1) 5% i)\ 2 =5 T ANDRO 1§,
PYM S, Fr AV BE 41 R ANDRO 5 PYM Bk
A X SCCO 4y HoA W U R P sfE A (1A
1), #5142 50 pmol + L™" ANDRO 15 pmol + L'
PYM (95 5 41 G, 40 M3 5 4 1 325 29. 00% =+
4.32% , AR 7] £ B PYM F1 ANDRO Hph i 7 417
R4 R 14.66% +2.05% F1 18.33% +3.68%



2= B E % Anhuwi Medical and Pharmaceutical Journal

2018 December,22(12) - 2317 -

(B 2), H1F ANDRO (50 wmol « L™") il PYM (5
pmol + L") Y 41 A ELAT S5c 14 410 461 40 it 34 4 b )
e 1, Bl G BT AT i S ks i B — Rl A A

140 -~ 24 h

120 & 48 h
-+ 72h

M35 S (100% )
3

1 1
ANDRO/pmol - L™ 0 0 12.5 25 50 100200
PYM/pmol -L'0 5 5 5 5 5 5

Bl1 oL N IRBCA-F I 200 SCC-9 A Bk s/

~. 60 = PYM
S = ANDRO
S 40 == PYM+ANDRO
¥ 20
H4E
g o0

PYM 5 5 5 5 5

ANDRO 25 25 50 100 200

PYM+ANDRO 54125 5425 5450 5+1005+200

(A pumol + L)
2 RIS T A 2N SCC-9 AN KA 1
RIJR 06 25 5 8 7R 76 ANDRO \PYM 5l % # Bk
HAEH 24 h J5,SCC-9 AT fERE S RIFEZ 5 T
BEMHI(FR 1), X5 MTT 255 — 80 5 3=
B, ANDRO Xf PYM R4 SCC-O 40 Jfg 4 5 | 1T #E /F
FHEA PRI o

F1 FAMMATERIMEERNBNESR ¥+

2157 R TR/ % RIJR GG/ pm
XfREZH 3 3.42+0.41 36.73 +3.38
PYM 3 14.72 +0.85° 63.30 +3. 84"
ANDRO 3 18.57 £0. 86" 79.00 +4. 54"
PYM + ANDRO 3 31.32 £0.62" 91.33 £5.79"

A XL, P <0.01; 55 PYM B ANDRO 414gL:," P <0.01

2.2 ANDRO %38 PYM i S:H SCCY AT

5 T B ANDRO %f SCC-9 41 g I T iy Skt , 9t
Kl ANDRO 245 7] DA3E Jin PYM 375 S5 9 SCCO 4
Mg T, ATt AnnexinV-FITC F1 PT 35 (4,19 i
YA A K E T A T A, S5 R E W PYM 5
ANDRO 4b3 24 h J5 , g T340 310 14.72% +

0.85% ,18.57% +0.86% ,PYM #1 ANDRO 4 1] i7§
F SCCO Hiffy™H —E MPH T2, il PYM FI ANDRO
A5 5 1 R T 40 it 2 B 3 v T A Rk g
(31.32% +0.62% ) , W3 1,

2.3 ANDRO / PYM BtAMZE 7 BAX B2 EH
BIFRiE  Western blot FFA3llJH T-#H X 1 BAX
Bel-2 335, 45 EMTE PYM ANDRO 5% & HX
AALEE 24 h J5, Bel2 AR RK T EI T AR
FERIBEAR 1T Bax BRBIMIAARRIBEM A&, 5
H—Jv Fl ANDRO 5, PYM A b, — 5 165 v S 24
JfiH Bel-2 2 [ 2235 1 2 B AR, 107 Bax 635 1 % Tt
mEm(E3,%2),

X PYM ANDRO PYM+ANDRO

Bel-2

x|
GAPDH i ———

caspase-8 W L —

GAPDH

3 KA R TG E A R

2.4 ANDRO/PYM EX&#iE T caspase jHT"i&12
REXEBAREYE b TS A
T-RIAHC S F AL, FATTRE I 1 caspase #H 3G 5
HZRiE. W 3 pros, 55448 Lk, ANDRO/
PYM B4 4b 38 24 h J5, SCCO 41 Jif ' caspase-9 .
caspase-3 i, 58— B ANDRO = PYM #f
L, caspase-9 | caspase-3 [1){if 14 b 25 ¥ ik . SR,
caspase-8 [ K IETE YA F L IRA L (K 2),
DA EZEIREW], caspase-9 MY N IR PE LRI IR 12
257 ANDRO / PYM 5511 SCC-9 4T,

x2 BAMPEATHXEARENMNES R /x5

2H 5 AL Bel-2/GAPDH BAX/GAPDH caspase-3/GAPDH caspase-9/GAPDH caspase-8/ GAPDH
X HR 2 3 1.01 £0.02 1.01 £0.01 0.99 £0.02 1.00 +0.01 0.98 +0.02
PYM 3 0.85 +0.05" 1.15 +£0.07° 1.03 +0. 10 1.23 +0.16° 0.93 +0.11
ANDRO 3 0.68 £0.11" 1.32+0.13° 1.66 £0.09" 1.43 £0.09" 1.00 +0.02
PYM + ANDRO 3 0.49 +0.09¢ 1.81+0.12¢ 1.93 £0.07¢ 1.78 +0.08¢ 1.05 +0.03

W X ERAIAA L, P <0.05,"P <0.01; 5 PYM 5, ANDRO ZHAH1t,°P <0.05,'P <0.01



. 2318 - = # E 25 Anhui Medical and Pharmaceutical Journal 2018 December,22(12)
3 itig S 3k

SHZPGTTRAEA L, B A F 2 B i Y it
25 R EE R PR SR T RCR B A . Bl
55 W], ANDRO, —Fh Zi§ R N lE, B A B R
PEVR T R B 5 2Rl A s e B AT 4
JE IR e [, ANDRO Xt Z2 A
IR AN A 3 Y 0 15 AR T, ANDRO 3R 5 3
HUALTT 25 W0 1 45 i 98 40 IS L B9 9% HeLa A0
HepG2 #1Jifs" ") v BAT B RIP IR AT . SR, 6 F
ANDRO X} PYM £ A& OSCC 411l v 7 55 ) 5% il
TR FEAR T, FATUESE T ANDRO &
PYM B 5175 T caspase9 I | i# 1Y caspase-3 1
P, RIS T LB T caspase-9 (R 1) P 5 14
kA 2 B 2 W NS OSCC 41 il SCC-9 3
B AR T A T, AT AR A R R (1)
ANDRO i ffi] SCC-O {4 &, FfF 85 7 PYM X
SCC-O4 Ay FEPEA: 3 (2) ANDRO / PYM Bk & %)
W SCCO 4 jfw iy 9/ T B A B W] &% iz (3)
ANDRO/PYM ] il izt caspase-9 4 #fi H) £k BEAK R 42175
T SCC-9 AT

AR, CAFTER A B TR —
P& caspase-8 P i MY A0 IR YRR 42, Iy — b &
caspase-9 T W NFEIR 1. WAEME R IRE R A
T O AN R R s AR T ANRE S
WP MIE T Z KA A EAEN, i EA
FADD fy554E )2 5 caspase-8 HH CHK LU AL 12155
FEFEFE AW (DISC) . 1E1LHY caspase-8 %
Wi caspase-3, BE 5 TG PARP 251, NTERIZRE
PRIRARTE H P e SR A 5 FEE r 67 1) 3k 2K R 44 2
2 C DB R] RS ik 3 M B e . Ml 3R C i
M 0% Apaf-1 L4 f caspase-9 , & J 4 T 41 il R 5,
G caspase-9 [ IG AL, ML caspase-3'"' . 1
AT B b, AT MTT, R R i 56 0k 55 1
ANDRO®]#5% PYM 1)1l SCC-9 21 fifg 34 58 i RE 71 -
AR, FRATHI 5T 45 R R W], ANDRO 5 PYM (1) HK
AUIPME J7 i S SCC9 4 1o, 5 Bax 19 I
V& ,Bcl-2 BT ¥H A caspase 9, caspase 3 il PARP [1§
WAL . SR, UL caspase-8 HYRIKIRA 3%
255

S BATH 5 % 2 B, ANDRO 7] 5 4+
caspase-9 /- F I PR PR ZORLAR A o3& 4%, 35580 PYM
TEASMME OSCC 40 it 1) 35 56 , {2 i OSCC 4t A 1)
1=, Kk, ANDRO 1 PYM 5% A A97 nl RE LN
OSCCIRIT BT ke T — /AT S50k 50
UERAN IR 25 2R

[10]

[11]

[12]

[13]

[14]

[15]

POSNER M, VERMORKEN JB. Induction therapy in the modern
era of combined-modality therapy for locally advanced head and
neck cancer[ J]. Seminars in Oncology,2008,35(3) :221-228.
SIEGEL R, NAISHADHAM D, JEMAL A. Cancer statistics for
Hispanics/Latinos,2012 [ J ]. CA Cancer J Clin,2012,62 (5) .
283-298.

GONG JH,LIU XJ,LI Y, et al. Pingyangmycin downregulates the
expression of EGFR and enhances the effects of cetuximab on e-

sophageal cancer cells and the xenograft in athymic mice[ J].
Cancer Chemother Pharmacol ,2012,69 (5) :1323-1232.

CHEN J,STUBBE J. Bleomycins : towards better therapeutics[J],

Nat Rev Cancer,2005,5(2) :102-112.

CHUN JY,TUMMALA R,NADIMINTY N, et al. Andrographolide ,an
herbal medicine, inhibits interleukin-6 expression and suppresses
prostate cancer cell growth[]]. Genes Cancer,2010,1(8) :868-876.
LI J,ZHANG C,JIANG H,CHENG ], et al. Andrographolide in-
hibits hypoxia-inducible factor-1 through phosphatidylinositol 3-ki-
nase/AKT pathway and suppresses breast cancer growth[ J]. Onco
Targets Ther,2015,8:427435.

LIN HH, SHI MD, TSENG HC, et al. Andrographolide sensitizes
the cytotoxicity of human colorectal carcinoma cells toward cispla-
tin via enhancing apoptosis pathways in vitro and in vivo[ J]. Toxi-
col Sei,2014,139(1) :108-120.

PRATHEESHKUMAR P,SHEEJA K, KUTTAN G. Andrographol-
ide induces apoptosis in BI6F-10 melanoma cells by inhibiting

NF-kappaB-mediated bel-2 activation and modulating p53-induced
caspase-3 gene expression| J |. Immunopharmacol Immunotoxicol ,
2012 ,34(1) :143-151.

ZHANG QQ, DING Y, LEI Y, et al. Andrographolide suppress
tumor growth by inhibiting TLR4/NF-kappaB signaling activation
in insulinoma[ J] ,Int J Biol Sci,2014,10(4) :404414.
IRURETAGOYENA MI, TOBAR JA, GONZALEZ PA , et al. An-
drographolide interferes with T cell activation and reduces experi-
mental autoimmune encephalomyelitis in the mouse[ J . J Pharma-
col Exp Ther,2005,312(1) :366-372.

LIM JC,CHAN TK,NG DS, et al. Andrographolide and its analogues:
versatile bioactive molecules for combating inflammation and cancer

[J]. Clin Exp Pharmacol Physiol ,2012,39(3) :300-310.

YUNOS NM, MUTALIP SS, JAURI MH, et al. Anti-proliferative
and pro-apoptotic effects from sequenced combinations of an-
drographolide and cisplatin on ovarian cancer cell lines[ J]. Anti-
cancer Res,2013,33(10) :4365-4371.

ZHOU J,0ONG CN,HUR GM et al. Inhibition of the JAK-STAT3 path-
way by andrographolide enhances chemosensitivity of cancer cells to

doxorubicin[ J]. Biochem Pharmacol ,2010,79(9) ;1242-1250.
GHAVAMI S,HASHEMI M, ANDE SR, et al. Apoptosis and canc-
er;mutations within caspase genes[J]. ] Med Genet, 2009, 46
(8):497-510.

HILL MM, ADRAIN C,DURIEZ PJ, et al. Analysis of the composi-
tion ,assembly kinetics and activity of native Apaf-1 apoptosomes

[J]. EMBO J,2004,23(10) :2134-2145.

(ks H $1:2017-05-23 , f [n] H 1:2017-08-11)



