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Association of CYP1AZ gene single nucleotide polymorphism with risk of
urinary tract infection after benign prostatic hyperplasia’
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Abstract: Objective To investigate the relationship between cytochrome P450 1A2(CYP1A2) single nu-
cleotide polymorphism(SNP) and susceptibility to urinary tract infection after benign prostatic hyperplasia.
Methods A total of 82 patients with benign prostatic hyperplasia who underwent transurethral plasmakinetic
resection of prostate (TUPKRP) from January 2017 to December 2020 in the hospital were enrolled in the
study,and divided into infected group(n=19) and non-infected group(n =63) according to the presence or ab-
sence of urinary tract infection. Peripheral venous blood DNA was extracted, and genotypes at the SNP site
rs12558163 of CYP1A2 gene were detected by polymerase chain reaction-restriction fragment length polymor-
phism (PCR-RFLP). Logistic regression was used to analyze whether the genotype and allele of the SNP lo-
cus,the use of antibiotics,and invasive procedures were risk factors for urinary tract infection. Results The
CYP1A2 rs12558163 locus has 3 genotypes(AA, AG and GG),and the genotype detection success rate was
100%. The frequencies of AA, AG, and GG at CYP1A2 rs12558163 in the infected group were 73. 68% ,
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15.79% ,and 10. 53 % ,respectively,and the frequencies of AA, AG,and GG at CYP1A2 rs12558163 in the non-
infected group were 14.29%,47. 62% ,and 38. 10% ., respectively. The frequency of AA in the infected group
was higher than that in the non-infected group(P<C0. 05). Taking the AG genotype as reference, the risk of u-
rinary tract infection increased in CYP1A2 rs12558163 AA genotype carriers(OR=1.542,95%CI ;1. 149—1.
895, P<C0. 05) , while the risk of urinary tract infection did’t significantly changed in CYP1A2 rs12558163 GG
genotype carriers(OR =1.108,95%CI ;0. 895—1. 317, P>>0. 05) ; taking the AG+ AA genotype reference, the
risk of urinary tract infection increased in the CYP1A2 rs12558163 AA genotype carriers (OR =1.488,95%
CI:1.130—1.769,P<C0.05). Taking the G allele as reference, the risk of urinary tract infection increased in
the A allele carriers(OR =1.394,95%CI :01. 065—1. 723, P <C0. 05). The results of multiple linear regression
analysis showed that the risk of urinary tract infection caused by CYP1A2 rs12558163 locus AA gene was

higher than that of allele A(P<C0. 05). Conclusion

Allele A of CYP1A2 rs12558163 may be associated with

the susceptibility of urinary tract infection after TUPKRP.
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L1 — gkl K 2017 451 H % 2020 4 12 A A&
Bei2iR 14T TUPKRP B4 B 3 A= i 3 82 il gh A
WHoE . AR IS 7 K AR IR B IR I IR (n =19) N
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1.2.1 JE[AZH DNA #2100 SRAE N AMEIE #4515 1
PR, 43 B8 0% A il 48 B, & T 20 °C vk AR IR A7 45
. BUNEIM 500 pL F 2 mL B0 T A 900 pL
BERR =Tl (TBP) AW IR A IR ) & R & 10~
15 min,13 000 r/min &> 10 min, 3 & H 2 ULTE
IR LT A0, B85 (5 )5 i A 200 pL Triss EDTA(TE) 2%
PR R IR AT s RN A 300 pL 2-FF e-2- 1 i i
(TBMDEW EAM K 5 pL .RNA fif A 2 pL. R IR
£].55 CIKI 25~30 min; ] & B0 5 K 40 pL ¥
JBRVR HEAT 5 R 3K AF DNA, DL 43 66 B T T
W Asso/Asgy N 1.7~1.9 F NIRBEH

1.2.2  RAWEEEENV-FR A B B £ 2 (RFLP-
PCR) o #r Bl ¥ ¥ % & B & % Cwk [6-7],

rs12558163 fi s5 L ¥iF 514 5'-TCC CCT GTG ATT
CAG ATC CC-3". Fii#5149 3'-CAT TCC CAC ATC
TCT GCT CC-5"; PCR X W fA& & S AT 50 pL, 53
R Z DNA Bz 1 pL, EFWESIY4 0.5 pL.SYBR
Premix Ex Taq 10 pL, I JTCE B KA 72 2 20 pls
W25 295 “C AR 15 5,95 “CARYE 5 5,60 ‘C il ok 4E
i 30 s, 45 WAEFF ; 45 9 K2 I Je BE WL L2y 10 Y6 AR
PCR 4" 14 J&7 XU m] P o He G 3 i 45 3 B8] 78 g 1) Jor
153
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BRI ¢ B9 s BRI 01 BB A 4 A R OR L L)
FERCRH X7 K36 . SR X° LA 40 B A 56 F 52 X %
14 55 K B 53 A J& 5 45 & Hardy-Weinberg 8t 1% 1 &
H. SRH Logistic W H 40 #7 AR J5 FR B B & A 1 f&
&, L P<<0.05 AZERASIF=E L,
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DA 8 80, A A s KT S R LR L R L AR
5 T ) 8, 22 S TG 2 L (P >>0.05) 5
YA BT 25 W > 2 Bl R APEERE>2 I H
Y HE T ARG (P<0.05), L 1,

£1 BRAFBRLARRERIEE+Es FHa(%)]

Y2 e[ ¥
IgE| t/XE P
(n=19) (n=163)
£ IED) 63.4446.23 62.47+6.45 0.579 0.564
R RIS R (kg/m®)  23.15+41.77 22.78+1.64 0.846 0.400
A WS s 12(63.16) 45(71.43)  0.471 0.492
AR 10(52. 63) 40(63.49)  0.724 0.395
g 6(31.58) 24(38.10)  0.267 0.605
A e i 5(26.32) 22(34.92)  0.489 0.484
A1 ] IR i 5(26.32) 23(36.51)  0.674 0.412
LR YN >2 # 13(68.42) 25(39.68)  4.849 0.028
RAMEERAE>2 KR 12(63.16) 23(36.51)  4.238 0.040
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YL 41 CYP1A2 rs12558163 £ fi AALAG Fl GG
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AG SEHRIE 2% a7 AA SE AL TR 5 R K
S (OR = 1. 542, 95% CI . 1. 149 ~ 1. 895, P <<
0.05), #4 GG 5k [H AU 2 bR % 8k e U 22 S TR 48 11
25 M (OR=1.108,95%CI:0. 895~1. 317, P=
0.302)., VI AGHGG NI E NS % #H AA
FHE R R DR TRk g AU 3 i (OR = 1. 488,95 % CI »
1.130~1.769,P<C0.05), PA#4F G 3L FZ K
Z2% A A SE AL R 3 R B R e KU 35 COR =
1.394,95%CI :01. 065~1. 723, P <0. 05), 2}
P =2 Bl AR AR ERAE =2 3G T IR B R R
% (OR>1,P<C0.05), W% 3,
x2 CYPI1A2 B rs12558163 it S EF B EE
TERBER
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- 1] 70
s SRR s P SCERAE BLSAE P
AA 14 17.73  0.352 9 21.71  0.087
AG 3 1.25 30 30. 55
GG 2 0.02 24 10. 75
3 BPEEHBEREZE Logisitc BIIAE R
WiH AL AR P OR(95%CI)
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FERA 2 (%))

AG 3(15.79)  30(47.62)  — 1..000

AA 14(73.68)  9(14.29 0,001 1.542(1.149~1. 895)

GG 2(10.53)  24(38.10)  0.302 1.108(0.895~1.317)
B (V)]

AGH+GG 5(26.32)  54(85.71) @ — 1..000

AA 14(73.68)  9(14.29) 0,001 1.488(1.130~1. 769)
AL G)

G 31 48 — 1..000

A 7 54 0.007 1.394(1.065~1.723)
PR GO

0~2 Fip 6 38 — 1. 000
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BRAMEIRAEGD

0~2 K 7 40 — 1. 000
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T — A TR
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PR > 2 B 1R APEERE>2 IR, CYPLA2
rs12558163 {7 #1 AA FE R A S5 3 R /E S A 48
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OYATI L R A BRI T A iR R AR AE > 2
W .CYPIA2 rs12558163 fif s, AA # LA | 45 3t A
A AR AR E AL TR T R B 4 K/, CYPTA2
rs12558163 {7 ;5 AA HY 3L P 5 50K i B K A 1 fs
G e K T2 B2 A (P <<0. 05) 5 18 APEH#R/E>2 &
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BUTE 25 18 F = 2 i 1 4 5 L 24 o B kA TRT A 5

WO AER A& A

x4 BREERHSEE Logisitc BIAL R
A hE 8 SE  Wald 1* P OR(95%CI)
AAFERH 1579  0.597  1.003  0.008 4.851(1.506~15.626)
A G 1.689  0.607  2.729  0.005 5.412(1. 646~17. 800)

WEZEWM 2,638 0.996 1011 0.078  1.302(0. 684~1.497)

RAMEREE 3.953  1.279 2,547 0.112  1.069(0. 244~1. 896)
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WA 15.963 6.236 — 4.998 0.004
AA R 9. 744 3.025 1.687 3.223 0.026
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CUESE T SNP i s 5 505 I 45 18] 19 56 &, CYP450 T
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RIS SR S S A RS, REOE 5
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LR 440 v 2 T KR S R AN A K L B
KA IR CYP1A2 3N Y rs752632 43 #5155 A
FE G AR R GG 7 908 240 M b 2 0 2 A0 = MR 4y
#, EITAN 25904 CYP450 % % 5 W 5 e &8
CYPA50 il [FF 44 11 fol Jga 48 At o8 & B0, % Y I 1) 200 i 44¢
ST R ) W RO Sh YR N B R 1R 2R RR ) T 3
. HAN %5038 i 900 96O 2 B PCR 2540 % #E .
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CYP450 M0 A0 16 1 55 25 D AL OC i 33 %k 19 S 4R
Ze 5] RE S T B0 B BME R R R N 2

CYPIAZ B C—~A By i 728 72 8 CYP1A2 1 E
AR EEHLH 2, CYPIA2 2N S 5 X .
T8 R AR T HG v e 3 2 K P AR A 5 i A R
i R VR S F ) R I 52 el 25 R E SR RN 48
it PR 1) 3R 38 R G 1 & A . N B R I 9 4 3 AT LA
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Jig s A i TUPKRP A5 R B8R 1 5y ot B
BN
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CYP1A2 3 —125A>>C 2845 4l 4 F 1Y il 76 M hy H
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R 70 A5 A7 5 TR A it B I R 2 e O P G At 3 T
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859 SN FE P A SR 3 A AA BR 5 R IR g
4, % & CYP1A2 FEPHAL A rs20695143—859 4F i 5
A R RE K A BR BE A R S PR B R Y S R
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rs12558163 AA FEPKIRIBE fin 1 PR 6 B G 2 A i KU
s AR T A R A T R Y, R
AU SRt AT BE A WL i — R AR S —
At £ W OE 4 & B CYPLA2 3 [ v A5
rs12558163 S HEH A iy IR BE IR GL G B R &R L 387
HE R B R S B e, AP g R 5% KR%E
SELOT IR IE A T 25 5 KR TR L DR B R 5 IR 4
PERER F, IF R & B CYP1A2 8 SNP 584t & A= K
B AR DG . B R R 5 R SR A —
FE I FR L PRI IR G 2 5 AL 4 4, B TR R AT 37 3] 4
I 161 11X i 2 35 25 AN [R) A9 S 5 55 A0 ARBIF 9T 1Y
FEA R D, 0] X 4 Sl i — iR 25, AR IR SRR
RFLP-PCR % CYP1A2 iy SNP i s 3 K 5 3F 47 43
Br UESE T CYP1A2 rs12558163 K A 7 fii ¥ 75 &
Hardy-Weinberg 5t 1% V- i & 4, 4d B 1% 3 DA A6 I 2
AREACERNE PR ATITE R . DAG BB S
HRET  AA BE PRI I N T BRI IR 1 GG 5 PR
YL XS TC s #E— 2 UL AG+ GG HK M 2 M,
AA FERIBISG T IR B G R s LLAE RIS G &
R, SE A7 L A P BOR BB G AU 3G . 3 5 [
P2 I 200 R [ A ELMER 2607 i 408 — 2, A BF
U3 3 22 e Ak L 43 B HE R T 2 AE] RE Y 3 8
X R B e S e RS, CYPLA2 ZE i 3E ] A 2 R B%
SRR R A Bk ST A R R A B AR L . CYP1A2
FE DRI 98 i K - ALK A 493 J5 e i 9 T L v 3 e
A I AE R, LSNP A7 5 1% 28 48 15 i T G 11
AU



ERAHREFRL 200225 4 A% 434% 7H

Int J Lab Med, April 2022, Vol. 43,No. 7

ZE [ Frik, CYP1A2 3 [H SNP fif &% rs12558163

SR AL A AT RE 5 AT S R G 2R R R TR R B
iEPSH

S % Uk

1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

ST AR UL BRI RS A OR R TR O SR YT R
B B3 A RE B 19T RO e mF S L. B R %, 2019,
7(8):14-18.

LEILEI K E, RENYI S, QIWANG Z, et al. Correlative
factors of uroleukocytosis after transurethral resection of
prostate with plasmakinetic energy[J]. Chin J Human
Sexuality,2019,9(2) . 78-80.

SCHWARTZMAN M L,BALAZY M.,MASFERRER ],
et al. 12 (R)-hydroxyicosatetraenoic acid: a cytochrome-
P450-dependent metabolite inhibits
Na' ,K"-ATPase in the corneal J]. Proc Natl Acad Sci U
S A,2019,84(22) :8125-8129.

CHAN T S, YU H,MOORE A,et al. Meeting the chal-

arachidonate that

lenge of predicting hepatic clearance of compounds slowly
metabolized by cytochrome P450 using a novel hepatocyte
model, HepatoPac[ ] ]. Drug Metab Dispos,2019,47 (1)
58-66.

HAN P Z,CAO D H,ZHANG X L,et al. Association be-
tween TP53 gene codon72 polymorphism and prostate
cancer risk: a systematic review and meta-analysis [ ] ].
Medicine(Baltimore) ,2019,98(25) :e16135.

DOBRINAS M, CORNUZ J, ONEDA B, et al. Impact of
smoking, smoking cessation, and genetic polymorphisms
on CYP1A2 activity and inducibility[J]. World J Clin Ca-
ses,2011,90(1):117-125.

DOBRINAS M,CORNUZ J,PEDRIDO L,et al. Influence
of cytochrome P450 oxidoreductase genetic polymor-
phisms on CYP1A2 activity and inducibility by smoking
[J]. Pharmacogenet Genomics,2012,22(2) :143-151.
rhrie N R LR T AR . S B gk g iz Wb ok G ATO [T .
AR S HI B 2 . 2003,16(7) : 460-465.

HEIDARI Z,SAGHEB H M, HAKIMI A, et al. Evalua-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

+ 805 -

tion of immunohistochemical expression of survivin and
its correlation with —31G/C gene polymorphism in color-
ectal cancer[ ] ]. Med electron microscopy,2019,52(2):
82-89.

EITAN L N,RABABAH D M,ALGHAMDI M A, et al.
Association of CYP gene polymorphisms with breast
cancer risk and prognostic factors in the Jordanian popu-
lation[ J]. BMC,2019,11(20) :148.

2RV R W SOOR AL SE - AT ECH R BRI
WORL AR CYPA50 Al M K JF D sg iy sZ m L) . vh AL 24,
2019,8(12) :665-668.

WANG W,YU H,QIN H,et al. Bisphenol A degradation
pathway and associated metabolic networks in Escherichi-
a coli harboring the gene encoding CYP450[J]. ] Hazard
Mater,2020,388:121737.

AT . AR E 5L S b E DU AN RE CYP2DS,
CYP3A5.CYPLIA2 JEH Z AW FE [T ], R #f B 22 20
2018,31(2):53-56.

DR, BAHN RS AT S MRS A I AR R B
A M R AE B F miRNA-15a, miRNA-34b #l miR-
NA-103 Je CYP1AZ KK Z 25 MW 52 )], rh 4R B8 e sk
2 ,2020,30(7) :143-147.

XU R G T B, 2R, 45 SR G PR 2 11 D SRR A
W2 2o 251 K LR 11 7K 5 AR 2 1 R B IR e oy S 1 AR
KA FT L) ], h A Ay = 2 TR 4435, 2015, 7(2) 1 99-
103.

R0 WR M WS S TS MR A R R R O R IR R
Y B9 SRR 43 AL T 25 R E S TR AT LT, AR AW
=2 0E R ,2019,19(16) : 165-169.

ELMER L C G,STREIT J A, TAKACS E B,et al. Urina-
ry tract infection and drug-resistant urinary tract infection
after intradetrusor onabotulinumtoxinA injection versus
sacral neuromodulation[ JJ]. Int Urogynecol J, 2020, 31
(5):871-879.

QISR H B 2021-10-11 &8 H 81 . 2022-01-28)

45 800 1)

[16]

[17]

[18]

[19]

FRA RAEE L A B R K E T 1 TR
MR AR T B ST R L) )L )7 AR B 2%, 2019, 40 (7))
1025-1030.

YAKAR S, LIU J L, FERNANDEZ A M, et al. Liver-
specific igf-1 gene deletion leads to muscle insulin insen-
sitivity[ J]. Diabetes,2001,50(5) :1110-1118.

NILSSON E,CAO Y, LINDHOLM B, et al. Pregnancy-
associated plasma protein-A predicts survival in end-stage
renal disease-confounding and modifying effects of cardio-
vascular disease,body composition and inflammation[ ] ].
Nephrol Dial Transplant,2018,33(6):971-977.
ROJAS-RODRIGUEZ R, ZIEGLER R, DESOUZA T,et
al. PAPPA-mediated adipose tissue remodeling mitigates

[20]

[21]

insulin resistance and protects against gestational diabetes
in mice and humans[ J]. Sci Transl Med,2020,12(571):
eaay4145.

TALASAZ Z H, SADEGHI R, ASKARI F, et al. First
trimesters pregnancy-associated plasma protein-A levels
value to predict gestational diabetes mellitus:a systematic
review and meta-analysis of the literature[J]. Taiwan ]
Obstet Gynecol,2018,57(2) :181-189.

TUMMINIA A, SCALISI N M, MILLUZZO A, et al.
Maternal diabetes impairs insulin and igf-1 receptor ex-
pression and signaling in human placental[ J]. Front En-
docrinol(Lausanne) ,2021,12:621680.

(W B #:2021-09-12 &[0 H 1 .2021-12-28)



