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[HE] B F R T AR (HPV) BRI ES S 4 5 CaSki 22 245G A0 IR 11 3
(MAPK) F A% HT-xB (NF-kB) £ IR IR 10, 00T Kss 2060 HPV MHOGER BEIseml . 7k Mt AT e 1%
ARALHIY CaSki 4l 5, 73 2 IR AL CA 41D, JCARET; 0.9% AL AT SR AL (B 4D, T 0.9%5 AN SR AR 2T
RAFHRALC 4D, T 50 pg/ml KA HL IFA4LD 41, T 10 pg/ml IFEFAL L, e 41 CE 4D, T 50 ng/ml K
FA10 pg/ml A AR, SR CCK-8 A I N 2 I T8 1 Bl 3R (ICs0) e B2, i QAT AT TR, g-
PCR il HPV DNA ik ik, Western Blot $iA 73 4G MAPK 2 NF-xB [ E (1K FERIA T Bl. SR Kirsk
WA E 1C 502N 50 pug/ml, WE TG L 1C 502 10 pg/milo 21 AU GRS 56 WS, Ko 28 A4 2205 CaSki A A= K
FUFIVE I bk, HLE A3 RO 3T C 1P < 0.05) ; I aCAMH AR 45 JE oS, Ak ORIIH 1A ] 75 5 CaSki 41l
Mg T, HE 4D 4y T4 RSO T C 41 (P < 0.05); q-PCR 45 3L ik, Kas MU i HPV
E6 ik at, [ E 416 HPV DNA ik il KT C 412 < 0.05) ; Western blot 51256 45 W2 1H , Kws 2 A4
41 MAPK Jz NF-kB 25 (4 35 AT BIFRAT (P << 0.05), H. E 415 MAPK K NF-xB 2 A &35 /K Pl 45 11 4% C 41l
THRL(P < 0.05), it KNogiz I il CaSki 45, 5S4 T2, il HPV DNA ik, o5 M0
AT R W S AR T P 240 L A LR MAPK/NF-kB A5 1 5% i HEAH G
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The effect of allicin on HPV-related epidermal warts based on the MAPK/NF-kB signaling pathway
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China)

[Abstract] Objective To investigate the effects of allicin on the expression of mitogen-activated protein kinase
(MAPK) and nuclear factor kB (NF-kB) proteins in human cervical adenocarcinoma cell line CaSki cells infected with
human papillomavirus (HPV), and to analyze the impact of allicin on HPV-associated epidermal warts. Methods A
stable passage and replication of CaSki cell line was established, and the cells were divided into blank control group
(Group A) without treatment, 0.9% sodium chloride injection group (Group B) treated with 0.9% sodium chloride injec-
tion, allicin group (Group C) treated with 50 pg/ml allicin, cisplatin group (Group D) treated with 10 ug/ml cisplatin,
and combined group (Group E) treated with 50 pg/ml allicin and 10 pg/ml cisplatin. The half-inhibitory concentration
(ICs) of allicin and cisplatin solutions were determined by the CCK-8 method, the apoptosis rate was detected by flow
cytometry, the HPV DNA expression level was measured by q-PCR, and the protein expression of MAPK and NF-kB
were detected by Western Blot. Results  The /Cs, of allicin solution was 50 pg/ml, and the /Cs, of cisplatin solution was
10 pg/ml. Cell proliferation experiments showed that both allicin and cisplatin could significantly inhibited the growth
of CaSki cells, and the inhibitory effect in Group E was stronger than that in Group C (P < 0.05). Flow cytometry indi-
cated that both allicin and cisplatin could induce apoptosis in CaSki cells, and the apoptotic effect in Group E was more

pronounced than that in Group C (P < 0.05). g-PCR revealed that both allicin and cisplatin could downregulated HPV
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E6 expression, and the regulatory effect of Group E on HPV DNA expression was greater han that of Group C (P <

0.05). Western blot showed that the expression levels of MAPK and NF-kB proteins were reduced in both allicin and

cisplatin groups (all P << 0.05), and the inhibitory effect of Group E on the expressions of MAPK and NF-kB proteins

were more pronounced than that of Group C (all P << 0.05). Conclusion  Allicin can inhibit the proliferation of CaSki

cells, induce apoptosis, and downregulate HPV DNA expression. The combination effect with cisplatin is significantly

better than that of cisplatin alone, the mechanism is highly correlated with the MAPK/NF-«B signaling pathway.
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NF k9899 5 (human papilloma virus, HPV) J&&
GLJe 3R B I B B S 0 I EEUR R R, HEL
FE AL 590 B 2R R E6/E7 (W RF 8308 S A 2 J8REAE
SRR VI Y, 2 R FEA R H
(mitogen-activated protein kinase, MAPK) /#%[Al-fxB
(nuclear factor kappa-B, NF-xB) Il % /£ HPV 4§ 1)
21 it HE B RN G2 1 Hh R A B E ™. KR AR N
R FZEPER Sy, BATUREE . iR Suirss
P, AR HPV AR SGER R i FRATLI v oA B A
AWEFCLL HPV BHIERIN B SRR & CaSki 4H
ffg A AL, FR 1 K% 2 i MAPK/NF-xB i # 417 il
HPV S A AL, ke~ .

I MREREE

1.1 28 HPV BHEM N IR M & CaSki
(ATCC CRL-1550), 1t [ 25 [ s it S LI (ATCO) 5
Kiiz, 2% =97%, Sigma-Aldrich 24 77 & J4H
(Cisplatin) , MedChemExpress (MCE) /% iy ; CCK-8 i
F B, B3R b Annexin V-FITC/PL T4 12 771
%5, BD Biosciences A &4 fit; HPV E6/E7 514, 4 T
AV TR CEED A R AR 7 4 s MAPK/NF-«xB
PR, Cell Signaling Technology 7= il ; g-PCR {71 £ :
TaKaRa SYBR" Premix Ex Taq™ I1, 75 : RR820A ; i¥f
13387 &5 : Thermo Scientific RevertAid First Strand
cDNA Synthesis Kit, $%'5: K1622.

1.2 Hik

1.2.1 A oyl A 10%06 4 135 (FBS)
Br IR IR 77 CaSki 4, B5 7 E T 5% CO,.37 C
PRI IEFRA N . SCIRAr R 5 H: AN A (A
D, ToAEFE; 0.9%F AN SR (B 41), T 0.9%5
BN STRAL B s KFr 4L (C 4D, T 50 pg/ml Kk
FAH EAZH (D 4, T 10 pg/ml JEHALEE ; B &
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H(E 4, T 50 pg/ml KF72+10 ug/ml AL,
122 KaRBEWHIE 1 g KenmaniamT
20 ml RPMI-1640 5228780, R IR A, BT
FEAXAS B ARIE 30 min, HEHE 25041 2 000 r/min (5.0
10 min, ¥]25 2 BRUTE 425, 0.22 mm GG JE4% 1E
JEHIERR B, HITFIRIE N 50 mg/ml (1) K5s & R
4 CoHrHARA7 % o

1.2.3 A 2% 2Rl 7R Ul B P kAT 4
1E, 15 Je FTE B FERREL 500 pg MIMATHR K, 28 )5
FACE RS RS EY 3.33 ml FW %7K (ddH,0) T 15 ml
MELEN, BHETMREEHS, BTSN
PRz 45 1 30 min, 245 R 724 iE i, RIBCAS 150 pg/ml
INRERE W o ARV B, V80 B T 4 “C UK
FEP, IR ERAE AT PR BRANC ELRK 10 pg/ml I -
1.2.4  CCK-8 VEA I Aw7 2 AT T i) 2
UC) R (D B KFr R JEWOR IRFGREA 25. 50
75,100~ 150 /% 200 pg/ml, #-¥R B K77 2 REL 100 l,
REHT 5 ANEIFLS CaSki IR FE N 10 000 4N/
3R T 96 FLAR T, 55557 24,48 J¢ 72 h 5 10 pl
CCK-8 MM GFE (A 1D o (2) BN B BEZ
PN 5.10.15.20.25 J% 30 pg/ml, [E3275 47
W ICsoo

1.2.5 CKK-8 yLGl CaSki 4 pkIGs A&
A RIF ) CaSki i, 4% R F LA ES FE 0N 110 4>/ml
BT 96 FLM T, B 5L 100 pl, BFH L 5 AHEIFL,
BN E 24 h )5, 77 5 55 7R 55, PBS I
Ve 2. A A RPMI-1640 58455550 100 ul,
B ZHMA 0.9% BN SR 100 ul, C I N IR FE
N 50 ug/ml KR 2B 100ul, D AR E N 10pg/ml
JIFARHHR 100 pls E HIMAF 50 pg/ml Kpi M
10 pg/mlIFEA VR A 55 729 100 pl, 2R BN RFR R
50 pg/ml+i%H 10 pg/ml. 4R2EE5 % 24,48 J2 72 h,
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TEL R F7 )G 7 SR 8 7R 5, AL\ CCK-8 77
10 ple FRAAEEFREAN RS 100 pl, B THFRMH
HEE 1~ 6 h, 77T H AR s 8, KA
450 nm, e 3% R O'GFE o 2 H 3 5 5 =S 00 2H W O BB
2 G < 100%, 2% XTI (A 4D 15 %
BN 100%.
1.2.6  JaCHH AR I CaSki 40 T JEEAE K
RLUFH CaSki 40, LL Ix10° ANFLEZEREM T 6
LR, BRI E 24 h G, FEEEFREE
W, PBS iEYE 2 3, A 4N\ RPMI-1640 58 485 7%
2 ml, B 4NN 0.9%5S LS 2 ml, C 4
NHKREEN 50 pg/ml K7z 2 ml, D H AN EE
N 10 pg /ml FATEW 2 ml, E 410N 50 pg/ml K
PR 10 pg/ml A AR A 85 7 2 ml, 29K E R
K 50 pg/ml+HIFEH 10 pg/ml, 5235 48 h {4
Jfl, F PBS B2 B4 F it 4. B 1x10° D E &
FI4HHE, 1000 g 50> 3 min, 7 3, I 5 pl Annex-
inVFITC 78 ; F 5. (20 ~ 25 ‘CO#EIE E 10 min;
1 000 g #-C» 5 min, ¥ 3, A 190 pl Annexin-
VFITC-A 25 &% B2 40 I\ 10 pl PT 423,
BR VR ST DK 8 5 o B R AT I A R SRS DU o
PTG RIE IS R M X 2 5 T2
fiti A Annexin V (+)/P1(—) , B {1 T- 400~ Annex-
in V()/PIH), MIH T R=FHAR TR+ TR
I EE 3 UG B3 RS IE RN .
1.2.7 g-PCR AR J7IEAM HPV E6 £ixs YL 3
~ 5 d0EAE KT CaSki 4R B BEAT 40 M 1T %, T
HPV E6 ik 84 . $tkfLA )y 1x10° 4>/ml
Befi T 24 FLARR, TR E 3 ANFATHRAL, H59% 24 h
i, FRIRE TR, PBS Yk 2 08, A 4N
RPMI-1640 5245575 1 ml, B ZHA0 0.9%5 454
VESHE 1 ml, C HIMAKREE N 50 ug/ml KFE 2K
1 ml, D Z4UIMAIREE N 10 pg/m REAEWR 1 ml, E 21
TN EA 50 pg/ml Kps 2 AN 10 pg/ml ETZ
W% 0.5 ml, k4L 5 48 h G R bR FT AT FLARTRAA , $2
T FLAR P9 40 28 AR AEBOm Y, BN FLAR
FEAIH MM A — MRAE R AR, $EEUS 240 f B
P RNA, RNA B4R S B2 e J » W3 56 ik
cDNA, f#177E—80°CUKFH % H . W=7 GAPDH-F
9 57 -ATTCCATGGCACCGTCAAGG-3", GAPDH-R

A 57-TCGCCCCACTTGATTTTGA-3" . g-PCR # 4
HPV E6 2 H 51 ¥751: F A 5’-CAGGACCCACAG-
GAGCG-3",R iy 5’-CATCCATTCCTGAAAACGG-3 .
JNZEAE N 95 “CTIAS M 10 min, R )5 95 °C 155,60 C
1 min, 3% 40 MEFR . ZRLL 2722 JTik RS HPV
E6 WKL H .

1.2.8  Western Blot #ill MAPK % NF-xB p65 & [
ik fiTH RIPA 2P iR %40 CaSki ZH L (1)
SV, B S 5 BCA 2 A e 1270 Sl e 2 ik
FE o SRJETE SR EVRE S I N A obn SRR R PR A 5t J
H7K (SDS-PAGE) , #% 58 He 5 , FH & 5%t g 4= 451
=R R BRI (TBS T i = IR 4 2 h; —
U E - B 5 M — 3 MR (PVDP) JETRN— i,
— Lk E NB-actin 1 : 2 000, MAPK /% NF-xB p65
B9 10 1000; PEIK EEAE, 4 CHEE I A TBST
¥ PVDF %G 3 X, 5 min/i%. ¥ PVDF JEN —4i
(FRREIRFEN 1 50000, FEIR_ 4R, IR E 2h;
F TBST ¥ PVDF JI&%E 3 X, X 10 min. 30 min /5,
ECL &0, B @it KR Image J FBAFAI
S AT KA, R S B IRIA & & .

1.3 @it J5iE ¥k A GraphPad Prism 8.0 114
3N, THE TR A B bR i 2R 0N, R F SR . P
< 0.05 RERFHRITFRE Lo

2 #HR

2.1 KR M RIRE ICs, TSR 2 F 5
TN Kk 2 R BE 1Cso 7E 25 ~ 200 pg/ml [X [8], Jiii
YRR E ICs 7E 5 ~ 30 ug/ml [X i) . CCK-8 324
M2E R EIR, Kar RIEWIRE 1Cs 2 50 pg/ml, A
MR L 1Cs 4 10 pg/ml, WA 1.

2.2 CaSki UM FEIE M 45 R IR, 5 HIGFRE 24,
48 & T2 h IR ZE R A Gt E R L P <
0.05), HE A 4, Hax 4 HANERBHAGH
B P < 0.05) 5 A KT 5 [A)1G 0, 24 f 14 5 2
BN, Kar g LA CaSki 4 4/ H
SRR, H PR P25 X CaSki ZH 1
AR (41 04, WL 1.

2.3 CaSkiZHifiH T 150l CaSki HfEibH 48 h )5,
CH.DAHKE HANMH TR T A 4H kB ALY
2% T HEAWEKRT DA, ZREFESH I
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MY P <005, k2, K2,
24 q-PCR HARJVERN HPV E6 ik 54
CaSki 4 kb3 48 h J5, A 41.B 41.C 40.D A E
M FRIE R BN (1.00£0.00) . (1.03+£0.04) .
(0.52+0.03) . (0.36+0.03) }2(0.19+0.02), 5 =7
Giit 5 L (F=560.00,P < 0.05), HC41.D4ME
AMHEREERALBAEE T, HEARMEER
EEET DA P <0.05, LHE 3.
2.5 Western Blot ¥l MAPK /2 NF-xB HH&KIA
5 41 CaSki 4Hffu b3 48 h j5 MAPK % NF-xB &
HREZERBEGIFEL P <005, CH
ERK. NF-Kb & [HRIAK A HIYHE T, K&k

A H0 I L8 A R IE /K, M4 S , E 48 H
KPR N, W3R 3 K 4.
3 g

CaSki ZH s H N & Stk 4 i s 41 28, FooE 58
A HPV-16 JER 24 /2 5 78 HPV 80 HLHI H 2
BB, RO R S B S A RO R, (H
PIETE HPV YR A% Jofg 3 s A HLE) B A
FLPES, DR A U 45 Xt HPV A SR iR 97
BESENME.

AHIE T B AR AP SIOAIE S, K 2 AT 3
HPV B CaSki 403458 . i 3R T, 3 T HPV

150 150 |-

100 ~ 100

g s

£ 50 E

0 0
25 50 75 100 150 200 5 10 15 20 25 30
Ko IR (ug/mD GBS VR FEE (ug/mD
B 1 K R 78 Y04 B 400 e 2 B4 ) 26 3 A
1 54 CaSki fAPAIE SR 24,48 & 72 h #5E R % %2 54 CaSki AALLIE 48 h B AT L5 %

HAl  HFE24h W3 48h B T72h F{i  PIE A TR
A 100.00 100.00 100.00 / / A 3.92+0.18°
B4l 9835+4.32  97.58+2.48  99.69+1.13 039 >005 B4 4.59+0.56"
C4l 82.0343.18 53.07£3.79° 24.62+1.82° 26685 <005 CH 15.47+1.02
D4l 76.92+3.10' 51.32+0.84° 20.86+0.49' 352.14 <005 DZ4 21.60+0.90°
E 41  69.80+£1.33" 43.0242.94" 11.13+1.03" 162578 < 0.05 E# 24.93+0.65"
F A4 15.30 174.80 4661.70 FA{H 268.71
Pfi  <0.05 < 0.05 < 0.05 P < 0.05

a5 AL b S DAEL B P <005 A4 hFA
41, B 4Ky 0.9%FAANE SR, C 4L KFR R AL, D 4N M4, E
IR FR R+

VE:a 5 CAE, ¥ P < 0.05; A 485 A, B 4K 0.9%
AR ST, C 4R KR4, D A IBAHA, E 418 K 5+

HZH

A 10" [o B 10* D 10*
10° 10° 10°
Eé 10° 552 10° ;32 10°
= 0 =10 =10
o & . b2 . 3
10" 10* 10’ 10° 10" 10* 10° 10 10" 10* 10’ 10 10" 10* 10° 10 10" 10* 10° 10
Caspase-1 i1 Caspase-1 Ji5 P Caspase-1 75 Caspase-1 J5 M Caspase-1 35 £

A A, B A 0.9%F M ESTHRA, C N KGR, D NI, E 48 Rar s+ 4
B2 g v A A A P 4 R
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vE: Ay HPV E6 st h 28 1, B JyB-actin JA Bt ZE &, C Jy HPV E6 #14[&, D SAB-actin 43 &
&3 PCR il ih 2k &

W CC)
c
10° |

i}_‘

£

P10

#_g

EE lO' —\_ 25 o y

0 10 20 30 40
PEIREL
%3 54E CaSki AABALIE 48 h f[§ MAPK R NF-xB Fik7kKFHLE
ZH 5 MAPK EH£iE NF-xB A RIA
A4 0.24+0.02" 0.97+0.05°
B4 0.2940.04° 0.98+0.03*
cH 0.19+0.03 0.83+0.09
D 4 0.11£0.05* 0.54+0.06*
E 4 0.09+0.07* 0.26+0.09*
F1{& 278 13.44
PAig < 0.05 < 0.05
VE:a g C AL, ¥ P <005 A H A AL, B 4K 0.9%5E

TCEATESTRZE, C 4 R R4, D 4 MIREAZE, E 4R K FR IR

2H; MAPK Ry 22 2RI F B, NF-«B A% Rl 7B

DNA Xik, HEMEEH MR ED, Pl S
MAPK/NF-«B {5 5 18 #% 2 A ¢ . A 3G 58 55 17
T-ABE T, Kz 2% CaSki 4H g (40 R 72
48 hik 46.93%, 72 hik 75.38%, SIS (4 14, iX
55 Bhuker Z" AL — 5. SIEAEHES, 72 h
O 23— H T 2 88.87%, /R I 1] REIE LA
AR PR R . MRS R EIR, RirRH
BT RETE 1547%, BEA R G A
24.93%, D KR 25 1] A I I 3G 55 45 S o 4i i
R T2 I R RRUER M, BRI FRLAT TS caspase
PR NLRAEAE T ", X — L S Ye 26" 4RE 11
JIi4F1E & TRAIL-engineered SN A 14 7 B S0 ) T
[F R T AL B A A A .

f£ HPV Ji #: il |2 1, Kz 24518 HPV E6
BRI B RIS 48%, BAA MEH )= MK 81%, LT
Ye 25 "' JRIE ) Brucea javanica JHFLIE A A )
T3% FERUR, 3R Rar RAE % HPV Ji 52 5 1 77

A4 B4 C#H DA EH

MAPK & H

65 kDa

42 kDa

A AR AL B A 0.9%F AN EFTRAL, C A K& 4L, D
YN, E 4K 35 BB 4 s MAPK 22 34 J5UE A0 R 1 s
NF-xB % [H F«B

B-Actin

B4 5SHEANTLER

T A] BEHAA SR W [RIYE A . HPV E6 SR A 5 p53
SEA T ELRRAR , M0 20 B T, ASHIE 7 KRR
Z T HPV E6 Xik, AlRgilid & p53 Dyhefe it
NI T:, X5 Scarth 55 " KL HPV JEiL %
MAPK J8 % {1 325 200 i 336 58 RO ATL 1) 2 BSOS 17 EE
Western Blot 5 5 278, Kipr 2 #2418 ERK NF-«xB
P65 2 K 1K 73 A 20.8%F1 14.4%, BEA A j5
HE— 25 A% 62.5%F1 73.2%. MAPK i %805 7] i
BRSNS 7775 , NF-xB B ER IG5 4 R MGTF 55
T B MR AR C T, 3 B R AT TR HPV
Ao RS e R B A el PrSF= = O e el ifo)
#:4k . Nikmanesh Z5="'#F HPV J&& 4 ) G % HLHIIE 70
HRAIESE , MAPK/NF-xB i 4% 4101 1] ] J 2 3 58 P g 25
i E R RCR, i BS R A e At,
Chu 25" R I & 718 nl Rk #11) NF-xB/MAPK i
PEIRIR JERE SN, H7R K7 2 ] R 1ok AL iy e 1%
HNHE R, RN R ESUR RS TR BN, 4 HPV A
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KR P HIIE YT PN E A R A

AR SR B, A 5T o KRR R B 2% CaSki
Y1 72 h HEFE 0] Rk 75.38%, 5 T Ansari 257}
TE 1) 62.1%, HEMI 2 S5 T A S50 R FH (1 K si & 4l
FE (=97%) H 5y, HAF BN ALK % 72 he [FR), 4%
50 B K s & S5 A 72 i 42 MAPK/NF-xB i %
J% HPV E6 & I&J7 TH I FAERT, #h 78 T HPV A%
PIRERA 1R YT 1 LI AR A

A FANAFAE DR . 15, RASEE T 5
A IR N ST AR IR SR, KsR 3 AR P B 245 30
2R 1R T — IR s FR, RIRAAKGR R
X HPV 3 23 5000E 6 B FEA0 A RSk T 455 30
BERIRATE I Mo, nrit— DR R K5 HAh
#2599 (4 HPV E6/E7 5D BIBeA 3, NI
RALTE =20 HPV 1697 7 B4R E DK .

FEMR A 1EE A UITOHR a5 R
ERTNBKAERR RUIE. SLREIE, B SURS, 7SR R

M SN E9) - BEIUIE S s
2 % X M
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