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Effect of Zedoary Turmeric Oil on the Expressions of MHC- I Antigen Presentation Pathway Asso-
ciated Genes in Cervical Cancer Cells JIA Jing, LI Yun-bo, and WANG Qun Department of Gy-
naecology, Third Affiliated Hospital, Beijing University of Chinese Medicine, Beijing (100029)
ABSTRACT Objective To observe the effect of zedoary turmeric oil on the proliferation of cervi-
cal cancer cells Hela and the expression of major histocompatibility complex class I (MHC-1 ) presen-
tation pathway related genes in vitro, so as to provide experimental evidence for its application in the
treatment of cervical high-risk human papilloma virus (HPV) infection. Methods Human cervical cancer
cell line HeLa was cultured in vitro and treated by zedoary turmeric oil. The effect of zedoary turmeric oil
on cell proliferation was detected by CCK8 method. The cell growth curve was plotted, and median effec-
tive dose (ED,,) was calculated. The cells were treated by high, medium and low doses of zedoary tur-
meric oil, and collected at different time points. Gene expressions of human leukocyte antigen (HLA-1 ),
transporter associated with antigen processing 1 (TAP1), and transporter associated with antigen pro-
cessing 2 (TAP2) were detected by using Real-time fluorescence quantitative polymerase chain reaction
(RT-PCR) in all groups. Results Different concentrations of zedoary turmeric oil suspension inhibited
Hela cells to various degrees. High dose zedoary turmeric oil could up-regulate the gene expressions of
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HLA- 1, TAP1, and TAP2 in HelLa cells, and the up-regulation effect was better than that of IFN a-2a (P <
0.05). After intervened for 12 h, significant effect occurred. The expression of HLA-1 gene reached the
optimal up-regulation after 12 h of intervention, and then the up-regulation effect was weakened. The gene

expressions of TAP1 and TAP2 reached the optimal up-regulation effect at 48 h after intervention (P <

0.05). Conclusions

Zedoary turmeric oil could up-regulate the gene expressions of HLA-1 , TAP1, and

TAP2 to promote the antigen presentation on the surface of human cervical cancer cell, and avoid im-

mune escape of diseased cells. It might be one of mechanisms for zedoary turmeric oil to treat HPV infec-

tion and cervical cancer. In addition, clinical application of zedoary turmeric oil, used at high dose with

twice daily could achieve the optimal therapeutic effect.
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W GRS PR A W 1 2 A R R T
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Kit, st LB A WA IR A A |, 50 = R Wi
FastStart Essential DNA Green Master ( %+ % &
o)) s AR AT R SRS (i —E R AR A R A
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100 U/mL, 5% % 100 pg/mL) 4E 555 5%, 15 40 A=
K Z 70% ~80 % I B B, W 73 15 37 b B 85 3R, C
W PBS VE% 1 W, A 0.25% i 4 1 W % Wk, T
37 CHFAE D #E 2 ~3 min, BT W20 i &) B
R A0 7 [ P R 3 SR 5 0L v 8 1 A,
A DMEM S22 55324 1RTH AL, R E TR U,
FEOTWRFTHI ST E A, LA 124 B 1:5 He e,
T 55 MR a5 SR AL AR, 10 40 A 4 28 % 8502 K
B, AT AR DG SC BT

2.2 ZHMIMGEES EDg ME AL TREUE K
AT AL, H R T 96 FLAN B TR b, R E R
1 x10* AL, BTF 37 C,5%CO, ¥4, frdifitl
WiEEAE T WAL S IR, PBS PRIk 1 IR, 4% %5
FIXF R (AR HC 2H) (AR (R Ak HOH 41) /b
(AR HOM 41) MK (faiFx HOL 41) 74 2 E 4 AH v 25
YT wiabE, fA 3 MR AL, FFLO0. 1 mL, A HC 4]
#%AfLInA DMEM 584215553 ,HOH 44 \HOM i HOL
YA FLIAAH D e B AT TR B, 25 R (ng/mL)
4y %) k. 5.53., 22.13., 44.25, 88.50, 177.00.
295.00.354. 00 .590. 00, i DMEM 5¢ 4= 15 55 3okt 35
A THIE ] e BE 2. 95 mg/mL (BRI, A 100 pL
DMSO i HIE 35 5] B9 TR B, 175 B B Al i 4%
AUEERFEAR MWL . T oe 45 Z X2 Wi ik, 15 5%
fLik & T 37 C,5%CO, 74, i 5 24 48 .72 h
Ja W AFLIN FVE TR, TCH PBS PR 3 KL A
10% CCK-8 By Il iF DMEM 557 5LiR & W, B 1L
100 pL,37 C,5%CO, 534 HE 1 h 5, T Mul-
tiskan FC RIFFHRL F LR K #: (AN =450 nm,\2
=620 nm ) Fll £ FLI G (OD fH) , IFic sk R, 4
il 4 AR K il £k, FL AR E Graphpad Prism 7.0 1t
IR EDsgy o

2.3 4 MHC- T Z&4t Ji 52 8 AH 5 JE R 2 35 7K
SERIIE DA ER O BE P BE R )R R AR A
F15.12.24 48 h 4iiffl, ISR 90 E i PCR %,
K 4nf N HLA- T . TAP1  TAP2 3L [H &35 KF, 4
BT 3% 2 J5 R X 3R T T 0 4 28 19 3 2005 B K

FLARERAE B A F X 50 K BT A0 i s Ak, B2 T 6
FLANAR 55 32 00 b, B R0 2 o 1 x 10° AL, BT
37 C,5%CO, 5546 1, 148 4 M I BE A < 5 i), IR 57
U R R IR0, PBS R 1 WK, Hie HC 4 FEAME X B 21
FIE a2a 4 (fEFR HIF 41) HOH 41 . HOM 41 .HOL
HIEATHI N 259 T b, A 3 A AL, AL 1 mL,
Hrf HC 414 fLiIn A DMEM 5843572 3% HIF 2045 4L

AT Z AW (M :10 77 1U/mL) ,HOH . HOM
HOL ZH &L % Rz i A 14 3 A i 1R Ak Y0k B2 AR K
213.8.106.9.53.45 (HLfii: pg/mbL). FEME4 2
RV, - fUICE T 37 °C,5% CO, 55 374,
H5975.12.24 48 h J5 , WAL I, 2 FLIA
1 mL Trizol 2450, WCFT 3457, 4 il 224 A W Wi 2 T
1.5 mL RAase-free (1 EP &+,

2.4 RNA # 55 cDNA & K Trizol
P10 RIS REA RNA L DEPC b 14 76 18 7K VA it
il % RNA K. 4% 88 5 kiR & (cDNA Synthe-
sis Kit) UL F#AEZOR K% RNA SR T 5 5k
SN, A AH R cDNA, J36 5k I b FE Iy R 42 C
40 min;99 € ,5 min;4 °C,5 min,

2.5 SENPEOLE SR PCR KM LA B-actin g
Z:, B4 ) cDNA itk , R 1% [/ | Fast-
Start Essential DNA Green Master 4uf}, 7235 EH
& CFX96 %% 2 i PCR X 347 S A6 43 7,
BA-HER NS 3 ML, HIHERE NS5
PR 2 A 5 |9 W36 1. 28 e s A I R Y
S AR N 95 °C,3 min;95 °C,15 s;56 C,10 s;
72 °C,10 s, 56k, A 2 ~4 PR 40 MG ; il
AR

F1 HK NSENIOLE R PCR KIAG Y%

13 P
(5'—3") K/ (bp)

AR

B-actin F:AAAGACCTGTACGCCAACACA 154
R:CGATCCACACGGAGTACTTGC

HLA- | F:AGGATTACATCGCCCTGAAC 118
R:AGGTAGACTCTCCGCTGCT

TAP1 F:TCAACCAGAAGGAGGCTGTG 100
R:AGCTGCCCACCAATGTAGAG
F:GGAGGTGATTTTGACCCCCA

TAP2 R:ATGGTGTAGGTGAAGCAGCC 113
R:TTCTCTGCGTCTGGATCAGG

2.6 SiiteEJre: iEJ1 SPSS 20.0 Siitdit
PTG #000T. BUIEI X £5 R, Z41IEE
R B IR 3 7 22 40 W, LI P L 5ok Y LSD 12,
P <0.05 125 A4t E X

# =X

1 Hela #iiEAKAHZ (K 1) %41t 24.36.
48 .72 h B [H] & 25 6T BEFL A OD fH, A A K 14
Graphpad Prism 7.0 %44l HeLa 4 il i A4 K i £k
H AT D0 240 el B 5, AR RS T
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--36h
448 h
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0.51

0 24 36 48 72
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B 1 Hela 4ijiid Kk &

2 AN B AR T Y A8 YROXT 200 b 8 B 410 i )
M) 459k B SR AR TR B0 HeLa 4 AN W AR BE Y
e, R %4 Graphpad Prism 7.0 315 384K
WMAE A HeLa 4l 24 h B () EDs, , 15 31 38 A ¥l
ED,, =106.9 ng/mL.

3 A[EVEE A M AT Hela 408 MHC- 1 2847
Ji 2t 3o FH 56 PR 58 15

3.1 £41 HelLa 4iffi HLA-T 3K K ik i
(%2) 5 HC W, HOH 4T 12 .24 48 h &
HIF 2017 48 h 0] il HLA-DBDE k(P <0.05),
H HOH 4112 .24 h LiAfEM#HK HIF HE B & (P <
0.05); T#i48 h it ,HOH 415 HIF H L&, =%

St L (P >0.05) ; HOL 41 2 HOM 4 HLA- 1
FEF R HIF 40 F# (P <0.05)

3.2 &4 Hela 41 jis TAP1 & [H & L&
(#£3) HHCHYE, THl 12 .24 48 h,HOH 41 [
HIF 21 TAP1 5L #ik ¥ FiM (P <0.05) , H HOH
4 EVAVE R4 HIF 403 B 2 (P <0.05) .

3.3 &4 Hela 4ijis TAP2 3t [H & ik L&
($4) T1i12.24 .48 h i}, HOH 41 TAP2 (1%L
Fik LB HC 4 HIF S 504 R L (P <
0.05) ;1fif HIF 41 TAP2 iy 5L A KRB E HC A= 7T
GiitrE L (P>0.05),

3.4 HOH 4 4 i} [a] & HeLa #f Mfd HLA-T .
TAP1 . TAP2 BRI RIA L (% 5) HOH 41 HLA- 1
TETH12 h i FilE %, 5 5.24 48 h Ui, 25
WA G5 X (P <0.05) ;148 h 524 h [Lig, 2%
FIgit 2 E X (P >0.05), TAP1 . TAP2 7& 1 i
48 h it} Fifi B E, 5 5.12.24 h i, TAP1 LA
ZRWAS T E X (P <0.05), H 12 h {ET 24,
48 h (P <0.05),1fi TAP2 %A FiH7ET#12 .24 h
ZRTGIFE X (P>0.05),

i

MHC- I 284312 5 W IEYEPUIR (04595 B 40 56
PO IR BT 2878 B R 3 R P ) A 28 78 B g L TR

=2 44 Hela 4ifft HLA- 1 BFEFHA LK (x x5 )
HLA-T mRNA
4n  n
5h 12 h 24 h 48 h

HC 3 0.002 28 +0.000 66 0.002 28 +0.000 66 0.002 28 +0.000 66 0.002 28 +0.000 66
HIF 3 0.012 09 +0.006 51 0.007 83 +0.000 79 0.002 81 £0.000 52 0.017 74 +0.004 87 *
HOL 3 0.002 60 +0.000 33 0.002 52 +0.000 31 0.002 16 +0.000 88 0.000 81 +0.000 312
HOM 3 0.003 06 +0.001 91 0.004 17 +0.000 45 0.003 41 +0.000 94 0.004 73 +0.000 72%
HOH 3 0.007 39 +0.002 26 0.036 32 £0.009 62 *~ 0.011 80 £0.001 04 * 2 0.017 09 +0.002 16 *
F 1.739 11.262 24.714 11.535

P 0.218 0.001 0.000 0.001

5 HC 4itbde, *P <0.05; 5 HIF 41 s, “P <0. 05

R3 K4 Hela 4ifis TAP1 B FA L (X £s )
TAP1 mRNA
215 n
5h 12 h 24 h 48 h

HC 3 0.002 29 +0.000 41 0.002 29 + 0.000 41 0.002 29 +0.000 41 0.002 29 +0.000 41
HIF 3 0.004 26 +0.022 07 0.01592 + 0.000 42 * 0.012 59 +0.002 52 * 0.028 57 +0.007 73 *
HOL 3 0.001 66 +0.000 23 0.002 25 + 0.000 772 0.003 89 +0.000 122 0.002 14 +0.000 37
HOM 3 0.001 51 +0.000 66 0.002 85 + 0.000 142 0.007 01 +0.000 39 0.018 34 +0.000 74
HOH 3 0.004 04 +0.000 40 0.360 24 + 0.008 79 4 0.091 02 £0.005.05*~ 1.315 53 £0.057.50 * »
F 2.954 1609.793 224.895 504.166

P 0.075 0.000 0.000 0.000

TE: 5 HC 4L, * P <0. 0555 HIF A [ s, 2P <0.05
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R4 44 Hela 4l TAP2 SRR ILEL  (x£s )

TAP2 mRNA
ZH 5 n

5h 12 h 24 h 48 h
HC 3 0.000 29 +0.000 02 0.000 29 +0.000 02 0.000 29 +0.000 02 0.000 29 +0.000 02
HIF 3 0.001 41 +0.000 69 0.000 61 +0.000 11 0.001 38 +0.000 05 0.002 94 +0.000 47
HOL 3 0.000 21 +0.000 04 0.000 21 +0.000 01 0.002 50 +0.000 15 0.000 99 +0.000 07
HOM 3 0.000 25 +0.000 11 0.000 35 +0.000 07 0.005 03 +0.000 27 0.010 31 +£0.000 45
HOH 3 0.001 03 +0.000 22 0.156 45 +0.004 79 *# 0.089 05 +0.005 16 *# 0.803 84 +0.057 99~
F 2.783 1062.128 282.784 190.397
P 0.086 0.000 0.000 0.000

.5 HC 4iLb#, *P <0.05; 5 HIF 4l F#i e, 2P <0.05

&5 HOH 12 .24 48 h HLA-1 .TAP1.
TAP2 EEHRBLE (xxs )
| HLA-T mRNA TAP1 mRNA
5h 0.007 390.00226  0.004 04 0.000 40
12h  0.03632+0.009 62 0.36024+0.00879"  0.156 45+0.004 79 *
24h  0.011800.001 042 0.091020.00505>  0.08905+0.005 16
48h  0.01709+0.00216° 1.315530.057 50 * “4 0.803 84 +0.057 99 * 44
F 6.289 424.207 157.354
P 0.017 0.000 0.000
H:55h L%, "P<0.05; 512 h [lL#,%P <0.05; 524 h [t
#%,AP<0.05;n #3

TAP2 mRNA
0.001 03 +0.000 22

FEPAE) T A, AR K B A B
JIK, S A PR S T R EL A, EA TR B A
L AR LA S 32 S R0 — BLHLR MHC- T 2%
O F BRI AN F B w2 S BOW e
Kot St RIS A0 SRV FIRERS: , AT At Ji 3 95
BEEYYSZ 40000 1% 4t A 36 58 S i PR, B B e S oA i A
FESRERE B K R v, i % 1/ MHC- T 284+
FHFE T IESER, kS MHC- T $Lli4s &8 i
TS A, T 26 & CTL B ARERT, S 80U IR i
127 RN 7 (N spu e A = S I
MHC- I 2§ 4; + & [ &K ik, X £ HPV-16., HPV-2,
HPV-6 fil HPV83 15 | Sz 36 iE 52 "', Ritz U
s (200 pp g ok LR CIN T 2R 40 32 11 MHC- T 264>
FFEE T, R fE AT AE B, BS SR T DL R A
MHC- [ 2857 FHE A MRIE, 2 i g £ 17 .
TAP J& ABC 2RI M) B Ji%, r F P9 5t X i
2 v R SEAAR S|, LT R B P 28 2R T A
Ree it Fe 7= A A R B a3 PR B X s o, AR S MHC-T
ROTFEEA It — 0 Bl 4 2 30 40 3 5 R R S M
CTL W&, — L/ i s L i i TAP 3Rk T M
MHC-E5rFAE 4R rY 35, ke 7 CTLs 1Y
PUIAR . TAP S RFA /D d 2 MHC-I2E
Oy FHREEIRE A ) Y B R R e , Wi A JEL K
(182328 LA R B 2 P A At B Tt 1) 73, DA 5% Mo

JRASE JEE " L g LH At SR 2 W1 g 240 1) 434k
FREE MR H TAP 1% 3¢ 35 7t B IK, Cresswell AC
222 g R WITE B SR 1 72% (21129) Y414
TAP1 Il TAP2 (I35 R,

25 AR HPV i 2 7] DL R 8 HLA- T 765 #i4e
H e 1 A %3, I AT ] B 8 BT A 32 A G 3 JE 4 5%
ia oy TAP1 TAP2 [93R3K , DUk 55 32 i w5 Jek e
2 AR T D S stV P 300 0 AR P B2 W R, s Bl
HPV Ji5 5 12 e

AT 5 S AR ) R R Y R AR 1,
— AT AT B A A SRAE L TS BT HPV R 7E
EHUENIRISRIATR B LE R JEA R M P 2 i ik
PO T3 AT IR 254 2 5 5 HPV e 259034 77 B BF
R IR E2EE I, B 5 HPV JERYY AR 55
(4 AP ML 2 A S 7 A 28 BB, 1S AN A, AT
T ARG A BRITEC S . SRR A2 B, R
WA R RPN A A IR PR AN SR, IR KR AT
PR Y T R YRR T B, P 2 5 A P U
AR B S 28 WE LTI RE K 2k e i, B 3350 HPV Jg& e A
B U (1) R e — N IE AR S R . AR T B
X EE R B LR EE YT B Y .

AR AR, IR0 (213. 8 pg/mL)
KT E a2a 0] FiHE S0 HeLa 408 HLA-T |
TAP1 TAP2 (LR ek, HL#5 i 771 o 38 AR 7l i 4
F R (P <0.05) , 43 7 Ha AR A s, B
HLA- T 2R EA7E 25 12 h oF FR1E &l 3%,
TAP1 TAP2 BRI IAE 2] 48 h B FiRER & A
W BRI, $ I PR R FF 3 A dily st 1 4 P g 7] o
H 4524 2 WA 25 7 RER B IR YT AR . B AT
I R FHAR- IO AR 16 7 B 6 HPV JRye sy 45 H 4524
1R EARE A S RN 8: 12 h 45251 kAT RES
KRB AT AR RCR . ABFFEWIAIESE T3 A AT L
TEPEET S HPV JEL 400 HLA- T (. TAP1 . TAP2 (1%
FEIK IR T E AN M 1 PR R AR, DA )
REA FI T ARG 2R 50 Kk B BRI Y 21 i 38 78 40
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