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Interaction of polymorphisms of PPAR-y2 gene -C34G and NADPH oxidase subunit
p22phox gene -C242T with Helicobacter pylori infection in esophageal squamous cell
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Abstract: Objective To investigate the interaction of polymorphisms of PPAR-y2 gene -C34G and NADPH oxidase subunit
p22phox gene -C242T with helicobacter pylori (H. pylori) infection in esophageal squamous cell carcinoma (ESCC) . Methods A
total of 200 cases of LSCC of Broder grade I, 200 of Broder grade II and of grade III were enrolled in this study with 200 healthy
individuals as the control group. The genetic polymorphisms of PPAR-y2 gene -C34G and NADPH oxidase subunit p22phox
gene -C242T were analyzed using PCR-RFLP in peripheral blood leukocytes. “C-urea breath test (*C-UBT) was used to test “C
disntegration per minute (DPM) for evaluating the infection status of H. pylori. An unconditional logistic regression model was
used to analyze the interaction of nucleotide polymorphisms and H. pylori infection. Results The risk of ESCC significantly
increased in subjects with -C34G (CG), -C34G(GG), -C242T (CT), and -C242T (TT) genotypes. Combined analysis of the
polymorphisms showed that the subjects carrying -C34G (GG)/ -C242T (TT) had a high risk of ESCC, and a positive interaction
was found between -C34G (GG) and -C242T (TT) in increasing the risk of ESCC. Positive interactions in the pathogenesis of
ESCC were also found between -C34G (CG) and -C242T (TT), between -C34G (CG) and -C242T (CT), and between -C34G (GG)
and -C242T (CT) (y>1). The risk of ESCC significantly increased in subjects with H. pylori infection, which showed positive
interactions with -C34G (CG), -C34G (GG), -C242T (CT) and -C242T (TT) in increasing the risk of ESCC (y>1). Conclusion
Individuals carrying -C34G(CG), -C34G(GG), -C242T (CT) and -C242T (TT) genotypes have a high risk of developing ESCC,
and these genotypes interact with H. pylori infection in the pathogenesis of LSCC, suggesting the importance of
eradicating H. pylori for prevention of ESCC.
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E1 PPAR-y2ERE-C34G PCR F=414&il
Fig.1 PCR product of PPAR-y2 gene-C34G. M:
Marker; 1, 2: GG; 3, 4: CC; 5, 6: CG.

31 ESCCAMXTIRARM—AZER

Tab.1 General data of the ESCC cases and control group [ (%) ]

M 1 2 3 4 5 6

500—

«—348
300— —188
100— «—160

& 2 NADPH £ 1k &8 p22phox i & & & -C242T
PCR P47l

Fig2 PCR product of NADPH oxidase subunit
p22phox gene-C242T. M: Marker; 1, 2: CT; 3, 4: TT; 5,
6: CC.

ESCC group
Items Control group
Grade | P Grade Il P Grade 111 P
Gender [n (%) ] 0.1905 0.2147 0.1932

Male 120 (60.00%) 121 (60.50%)
Female 80 (40.00%) 79 (39.50%)
Age(year) 54.71+4.89 54.72+5.73 0.2318
Diet status 0.0086
Low-fat diet 161 (81.50%) 130 (65.00%)
High-fat diet 39 (19.50%) 70 (35.00%)
Smoking 0.0091
No 157 (78.50%) 128 (64.00%)
Yes 43 (21.50%) 72 (36.00%)
Drinking 0.0385
No 131 (65.50%) 119 (59.50%)
Yes 69 (34.50%) 81 (40.50%)

119 (59.50%) 117 (58.50%)

81 (40.50%) 83 (41.50%)

54.63+9.25 0.2842 54.91+4.53 0.1726
0.0072 0.0049
105 (52.50%) 73 (36.50%)
95 (47.50%) 127 (63.50%)
0.0076 0.0053
107 (53.50%) 75 (37.50%)
93 (46.50%) 125 (62.50%)
0.0219 0.0184

104 (52.00%) 90 (45.00%)

96 (48.00%) 110 (55.00%)

OYARAE 1T 2053510 22.50%H126.50% |, 78 11 24414351
k1 29.00% Fi1 40.50% , 7£ I 2% 4H 43 %1 & 34.00% Al
51.50% , 7EX HRZH 43514 15.50%41 12.00%, 134 H. pylori
YR DUTARAE T 9 9 A 5% Rl =2 [al34 4
#2453 (P19<0.01) . 100<DPM<500 il DPM=500
H. pylori &4 [ ESCC 1) AR M1 i 35 55 (OR 1 4=
2.0636,0R 4=4.4474,0R ;15=10.9677; OR ; 4=3.1393,
OR 14=8.0225, OR y5=21.4583) , Ifif DPM=500 H. pylori
JEYLE B ESCC XU NI LA (2 /55 T 100<DPM<500

H. pylori JE4#5 (P<0.01) (5 2),

2.4 PPAR-y2 % H-C34G 2 NADPH &8 p22phox &
HOK W -C242T 3 B A Fo 545 K IR R X BT

£ Hardy-Weinberg V-t 45 , PPAR-y2 F£[H-C34G
ST RZL i A 4145 & Hardy-Weinberg #1.
A (P>0.05) , BLHITFRAFIA LA 0ERIE(5R3) . CC.CG
11 GG HE KRR 4L A R 25 53 25k (P<
0.01) ; 2 LK G 7E ESCC ZH A HRZH 22 [a) ) /3 A 22 57
HAG#E X (P<0.01), HOR{EAT 1, il & 45
FEH G AR KA ESCC A AU R 48 8 5 RS A AR
RIS PRI AR 1) o HRZHL = [B] 0 43 A 25 S B Gei T
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R 2 ESCCH RS H. pylori BERRIHEXESH
Tab.2 Correlation analysis of ESCC susceptibility and H. pylori infection

H. pylori infection status [n (%) ]

Group
Non-infection 100<DPM<500 DPM=500H
Control (n=200) 145 (72.50) 31 (15.50) 24 (12.00)
Grade I (n=200) 102 (51.00) 45 (22.50) 53 (26.50)
OR® 6rate1 1.00 2.0636 3.1393¢
95% Clgrace 1.2317-5.2186 1.9354-5.2175
Poace 0.0092 0.0089
Grade 11 (»=200) 61 (30.50) 58 (29.00) 81 (40.50)
OR’Gragenn 1.00 4.4474% 8.02254@
95% Cleracen 2.5081-7.2194 4.4763-11.2165
Poregen 0.0085 0.0072
Grade 111 (n=200) 29 (14.50) 68 (34.00) 103 (51.50)
OR’Grage 1.00 10.967719 21.4583%@®
95% Cleragem 6.2647-14.3210 16.2627-32.3215
Poragent 0.0063 0.0047

a: Adjusted according to gender, age, diet, drinking status and smoking status. ®P<0.01 »s Grade I; ®P<0.01 »s Grade II; ®P<0.01 »s 100<
DPM<500 in the same group.

X (P<0.01), 4553 . PPAR-y2IL[H-C34G(C—G  [iff p22phox IV FEIL[H-C242T 3 R R AU | S50 KL [R5
AR ) ATRERG I ESCC UGG (#3), NADPHAEL  JRFFS FadbiE(34),

%3 PPAR-y2 HEE-C4GERB 5% EE S
Tab.3 Distribution of PPAR-y2 gene-C34G genotypes and alleles

Genotype [n (%) ] Allele [n (%) ]
Groups
cc CT TT Cc T
Control (,=200) 143 (71.50) 28 (14.00) 29 (14.50) 314 (78.50) 86 (21.50)
Grade I (n=200) 99 (49.50) 49 (24.50) 52 (26.00) 247 (61.75) 153 (38.25)
OR Grage: 1.00 2.5278 2.5900 1.00 2.2617
95% Clerace 1.6347-4.2191 1.7380-4.7036 1.2041-3.8664
Porage: 0.0089 0.0085 0.0097
Grade 11 (:=200) 57 (28.50) 69 (34.50) 74 (37.00) 183 (45.75) 217 (54.25)
ORcragen 1.00 6.1823% 6.4017% 1.00 4.3295%
95% Cleraden 3.1762-9.3258 3.4726-9.8042 2.3790-7.9782
Porage 0.0079 0.0072 0.0086
Grade 111 (n=200) 24 (12.00) 84 (42.00) 92 (46.00) 132 (33.00) 268 (67.00)
OR race i 1.00 17.87500@ 18.9023"®@ 1.00 7.41300®
95% Clerade 9.3769-25.4301 11.3714-26.30852 4.3017-10.1854
Poragem 0.0052 0.0049 0.0074

a: Adjusted according to gender, age, diet, drinking status, smoking status and H. pylori infection status. ®P<0.01 »s Grade I; ®P<0.01 vs
Grade 11.
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34 NADPH & {LEE p22phox TEER-C242T SEMEE 7
Tab.4 Distribution of NADPH oxidase subunit p22phox gene-C242T genotypes and alleles

Genotype [n (%) ] Allele [n (%) ]
Group
cc CT TT C T
Control (=200) 146 (73.00) 26 (13.00) 28 (14.00) 318 (79.50) 82 (20.50)
Grade I (n=200) 101 (50.50) 48 (24.00) 51 (25.50) 250 (62.50) 150 (37.50)
OR" Grage 1 1.00 2.6687 2.6330 1.00 2.3268
95% Clgracer 1.5342-4.6813 1.5107-4.7136 1.3153-3.8719
Porager 0.0087 0.0091 0.0094
Grade Il (=200) 58 (29.00) 70 (35.00) 72 (36.00) 186 (46.50) 214 (53.50)
ORCGracen 1.00 6.7772% 6.4729% 1.00 4.4618"
95% Cloracen 3.4196-10.2115 3.1795-10.2181 2.3782-8.1506
Poracen 0.0071 0.0075 0.0081
Grade 111 (,=200) 22 (11.00) 87 (43.50) 91 (45.50) 131 (32.75) 269 (67.25)
OR’Grage 1.00 22.2063%2 21.56820® 1.00 7.96330@
95% Cleracem 12.2647-29.3264 12.2657-31.1237 4.3706-9.1724
Poragen 0.0047 0.0045 0.0063

a: Adjusted according to gender, age, diet status, drinking status, smoking status and H. pylori infection status. ®P<0.01 »s Grade I; ®P<0.01 vs
Grade II.

% 5 FEEH Logistic @MVAN IS EMER

Tab.5 Assignment of variables in non-conditional Logistic regression analysis

Factor The name of variables The value of variables

H. pylort infection X1 Non-infection=0, 100<DPM<500=1, DPM>500=2, Non-infection as the reference factors
-C34G X2 CC=0, CG=1, GG=1, CC as the reference factors

-C242T X3 CC=0, CT=1, TT=1, CC as the reference factors

36 LSCCErEZERTEL Logistic BT

Tab.6 Non-conditional Logistic regression analysis of the risk factors of LSCC

Influencing factors Reference factors B Wald »* P OR (95% CI)

H. pylori infection Non-infection 0.8213 14.6893 <0.01 4.1685 (2.5372-7.2073)
H. pylori infection Non-infection 1.4690 31.3281 <0.01 7.4576 (3.8387-10.7593)
-C34G(CG) -C34G(CC) 0.8539 16.8035 <0.01 5.7313 (2.82980-9.2079)
-C34G(GG) -C34G(CC) 0.8774 18.5236 <0.01 5.9720 (3.1583-9.6706 )
-C242T(CT) -C242T(CC) 09402 259173  <0.01 6.3600 (3.9852-10.8106)
-C242T(TT) -C242T(CC) 0.9317 24.4872 <0.01 6.1650 (4.0325-9.6457)

2.5 LSCC file B %) % B % 3 41+ Logistic =2 LSCCAHEJ N & Y (0: A LSCC; 1: f-C242T, HI

FE—2L 0T LSCCHIfER: K K5 H. pylori By 2 N MHBASABE) , RGP EREHTTIES
IR -C34G FI-C242T FeRAUE R/ B AR &, IR B A4 4 Logistic [, FZAF kAW # 5, L5 5R,H. pylori
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JL -C34G MI-C242T HBii 1451k (346).,
2.6 PPAR-y2 % H-C34G #» NADPH £.{L# p22phox I
H I H-C242T % A MAESCC LB P X ZAEA

HE R 5 A% 1) W [\] 43 Bt & 3R -C34G (GG)/-C242T
(TT) LRI SAE T 9 9% MHA R 5347
BFRAT R 7.00%,13.50% . 21.00%7112.00%, 1H F P 7Y
WRAE A H 2 A B M2 55 (P19<0.01),, -C34G
(GG)/-C242T (TT) A 8 ESCC A XU ik 2538 hin
(OR4=7.2800,0R 5=41.2941,0R 1:=363.9724) ,-C34G
(GG)FI-C242T(TT)ZHAIAE ESCC K K JBAFAEIE
] ) 2E HAE ('Y2=B2*4/B4, Va=PBoral B3 v2 15=2.2071, V4 1 5=
2.0773;v21%=2.1084, v, 15=2.0543; Y, us =2.1387, Yanu=
2.0004), 734ME-C34G (CG) M1 -C242T(TT) Z[1] .-C34G
(CG) #1-C242T (CT) X [H] J -C34G (GG) #i1 -C242T
(CT)ZIBAAAEE RS EAEH (YR T 1 (R 7).
2.7 H. pylori B3 #= PPAR-y2 # F-C34G #= NADPH 4.
AL p22phox B4k & B -C242T % A& M4 ESCC & A
# X ZAE

BA.4li 100<DPM<500 (1) H. pylori JEY4 ) ORE |
% 4H S 2.2189, 7E 11 % 4H S 4.7273, 76 W % 4 Ky
12.6061, Bt -C34G(CG) K ORy 7E ESCC*H 41
4 2.5267, 7£ ESCC*M 41 4 6.1176, 7£ I 2% 4 K
19.8095, Wi # [FIHAEZERT , 28 HAE FH ORw fE 1 4R
5.8367, 7t 11 24414 30.5882, /£ ESCC*L 414 251.3332,
L H 2By =Pegi/Pe=>1, OReg>OR. X OR, H B AH TR ;
AN T R TE 100<DPM<500 F1-C34G(GG) Z
[a] .DPM=500 F1-C34G (CG) x[i] }2 DPM=500 #/1-C34G
(GG) ZMEAEIE A HAEF (YR T 1) (328). IRl
FE7E 100<DPM<500 F1-C242T (CT)Z i) .100<DPM<
500 Fil-C242T (TT) Z [i] ,.DPM=500 F1-C242T (CT)
2 JA] S DPM=500 #1-C242T(TT){E ESCC k1 K Jgrh
WAAEIEM S AR (YR T 1) (589).

3 iTig

[ 5 AP ISR T e R A RE R AL A1,
A B R R 2R IMAE | JBR ) A2 -1 A <B4
il AT B IH T« B {5 Sl A2 5 R R 1Y)
KR PPAR-y2 JE A% SZ RS (A A 5, B T
RS S K 1 AR IR TR Rz 4 il iRz &
YIREITERA 5 ., VAT HOIE R s 3% Sma e e IR
I PR ()38, St T E nT e R A A e
A TR T A B AR R AU , B i R ) 25 ek
P, 7340 PPARY AT U S FE K BT A /- fk Y DIRE
PRI EA S ARG PR, PPAR-y2 [l3A 73
IR IR R A S, HRIKANAE SR IAKT-
YA W E AR . N PPAR-y2 2K 5 37 T 3p25,

3N F R 24 & F, i &L A2 PPAR-y2
FEAEAE 22350, B oht i 1) RS - B L 34475 C ot
G & (C—G 27 A 1 5t 1257 s fifi 2R (Pro)
BTN AR (Al) , JL R 8 T U Re A8 5, Al s
PPAR- y2 (13, B/ D i FZH 2 PPAR-y2 IR,
MNTTTSZ N H AW 243000 . PPAR-y2 3E[H-C34G £ 41
HA = Fp LR R . -C34G (CC) .-C34G (CG) FI-C34G
(GG), E NS AT HGEIA N -C34G i S 248
A ER G AR e, AR5 & L-C34G (CG)
FI-C34G(GG)FLH RIS ESCC L4 KA K, 5XHR
AR A G EE L, #H7-C34G(CG) F1-C34G
(GG)FLHHIE ESCC R 1 F#5717-C34G(CC) A
1 55-C34G o7 i 28 S3a I ZR B A0 AU 1 257
—3, -C34G(CG)HI-C34G (GG ) K RIFL K HIE 5 H
ESCCC HIMLERIAAEAE , Ml OCHIFSE ™ i/~ PPAR-y2 (1
GBER O AT — A AN T BCAA I AR T 1B 5 R A0
X3, -C34G (HJl Pro12Ala) B T-Z X BN , i 4 2
(Pro) A By 1o eI LIV EIT , TN 2R (Ala) A figitFa
WETHETE WA FH 2 28 SR 1) 2 A K3 1 PPAR -y 2 54
(R TR Wi PPAR-y2 11 5 3% 3 1 FA{K PPAR-y2
Ik, BRI R AU 1S i ESCC MR & A= 1y
fER
MRS Z T PSP A% (ROS ) 1755 nDNA FLL
BERYZER T2 DNASE 2 [ 28K , i RS s
Fe R AEAZ IR S | & nDNAZAS , HZE B/ S 5
FEE R A sl R R A O , 6 PRI ) el - 8 i
SEE G TR BN, 55— 7T, ROS BB A Wi
B & R RR I AN TR R B A A mT 3
I AL P A R AR T A IS L
WA S SR KA R, EALREALH
NADPH 4 AL A G PR 0 B B0k, H 2
S FRIESS A R p22phox s IR JE , - NADPH 4
PR R AAZ OV E TR 23, p22phox MEE Y 22 A5 PR
NADPH AL TIRE. T 16 5 @ik 4540 5T
Y5 242 S TAFAE C— T IR AR (A3 4w ) 72
SRR AR NI AR . 725 H AR R
p22phox %5 & Il £1 K (14 A , e T 38 PR 1) ok A il
p22phox Z5 4 ML 2 RE 1 NI, T2 T NADPH
FALREERIE T . WFFEUE ] NADPH S LR p22phox
W HEFLH-C242T 35 rTHE NS AR A S35 Un7e
9 I AE A Y I R R AR IR K
PR-C242T (CT)FI-C242T (TT)IEH A 5 ESCC 1 & 4=
A, X IR L 22 A geit B L(P<0.01) , 4%
17-C242T (CT)HI-C242T (TT)FH:F AL B ESCC AR
Wz T H7-C242T (CORMA SIS AR —3K .
AHF5E & B PPAR-y2 HE K -C34G AR 4li 5 AL
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NADPH %A f i p22phox IV JE3E [H-C242T 28 A 4l 5 7Y
B A2 T A 0 T ESCC Y % 95 KUK , -C34G (GG)
F1-C242T (TT) K AN ESCC 1) & A XU A7 AH T 2%
FOREIN 5 ARG s , R 22 & T 524 61
Z I8 ZB P55l 5 2 [AAAE I S A T ) 38
YER(BIRT 1) 38X H. pylori BYLRI AT AR,
100<DPM<500 F1DPM=500 H. pylori J&J4# H ESCC
PR XS B I 1 T AR IR L35, 11T DPM=500 H. pylori 2%
Y25 FBESCC Y XU 4 ) SCHA I /55 T 100<DPM<500
H. pylori J&H« 3 (P<0.01) ; £4 /3 b 7R H. pylori J&4%
5j-C34G (CG) .-C34G(GG) .-C242T (CT) #I-C242T
(TT) RERN B ER L TAEH GHRT D, #%
1 -C34G (CG) .-C34G(GG) .-C242T (CT) f1-C242T
(TT)FEH B H. pylori YL ()18 T 800 BE K 5 -C34G
(CG) .-C34G (GG) .-C242T (CT) F1-C242T(TT) 5
H. pylori JE&H A H A ORe 341 K T-AH B AH L 1) OR . %
OR,, It 7~ -C34G (CG) . -C34G (GG) . -C242T (CT)
F1-C242T(TT) 5 H. pylori 43 H AR HHLHI7E ESCC
KA A HEARTART . H. pylori JBYL ] BEE 14 RAE |
TR ) H B SRS SR R S A 47, JBR i
fiE FF%, B8 R0 s H. pylori 18RI AT 480
FNE R R T2 TNF- IL-1B. IL-6. & IL-8 %5 R
B o MARAKE A SOREARAS 1E 25 R K Bt 19 9
Z — , TNF-ofllIL-6 {ER5E I8 T, 25 T g By Rt
AR KR, EATTAT AT 21554, 5, IR
By BUEE:  EN RReZ BRI A AR R -, BEAIG
[ BB BINH. pylori Y 1 S IR KA
W02, H. pylor YL Tt ims 03 B WA Uk BE FIREAIRAE
KANR AU EE | B W23 I 1y RO R %) JBR 5% 22
T, AR A ZR Y9 TR 55 2R A o, Pl B 5 2R )
IR 38 B S R Y S BB RSB, $R H. pylori J&
YL nl REIE L T AR FIRZ I B AP RS R
PAT, OB R, AR ) R AR A T 4%
2 SN 8 =0l N 28 7/ NS T Rt R ] DRa e 2 E e
5&, A B R B AL BEE R Y L R TS PR R
4, AT S b BRI Pt I [ R R SRR B
VAT s H. pylori BRABUNRIFEEE N 2 1B PERAE , ZIE
¥ W8 TRk AN SELE AR H. pylori B 7= A K FHE AR
H H%E(02--) s 4ELE (H0) FIFHL [ L (-OH) 4%
TEMEA, B AN I S N, S BUA R AR
AATAE R Se— F 9] A FRFERV AR i H
S I MR A S A R A, SRS S48 R
W HERR B SR A SR BB [ ER BRSO , 38 2 e
SRS X AT RESR: H. pylord JEGL AT BAph 4 N B 5
PPAR-y2 % [H-C34G 5 NADPH % L p22phox V. 3
FEIH-C2427T 2748 FE PRI RIS i ESCC A XU 1Y)

R%E 4 ESCC Broder 1 2% ., 1 21 T 24454043
SRR T BRLH FCXH T 1 R 3 S, S H. pylori J&G
5j-C34G (CG) .-C34G(GG) .-C242T (CT)FI-C242T(TT)
FERIRIA R ESCC Z A F) BRI E  H. pylori &G 53
M)A HAE N T ESCC LR, Aith—
T H. pylori YL 5 IR Z 80 XA HAEF#E ESCC it
JEHWER AMFE SO T 9%, TR G Z [E/ H. pylori
JEYLATIR | -C34G FI-C2427T HL R RIS AR A5 KL R H
AT R I FREX G IS B A o S, TCie e o
4l H. pylori JEs FA4l-C34G Bi-C242T 587 FL[H Y BX
B HAFFENAY H. pylori JERYLERA 587 KL H 1 4347 At
RN OREAE 1 9% . AN 22 8] Y HAT B i 22 57
(P<0.01) , X it — 2 48 7~ H. pylori & Y% | -C34G
F1-C242T FEPH A2 S ANMUIE i ESCC A iy VRS, 1y L
TE ESCCY it ey s L H FHZAEH

ESCC & LB R A L FpSE A HAE IR &2
F AR A ST B PPAR-y2 JEH-C34G S84l 5 71 5
NADPH %A {L i p22phox 7 5L 5E A -C242T 58728 KL A 7Y
19448 ESCC i fa ks AHE, ESCC Biia SR i
AL, AR AN REIE 1 AR ESCC B 5L R Uk By
14 ESCC,{HA] LA i PPAR-y2 5E[H-C34G 2254l 4 7
5 NADPH &4k p22phox 7 F3 R -C242T JE G ,
FoA~ A% = ESCC Y RSP , SRIBURH N o il FR S
(RIFE It QAR B H. pylori SRR KN Ik DLIR A RL
iRl ESCC f4 H
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