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Abstract

Gastrointestinal tumors are the most prevalent malignant tumors in China, featuring high morbidity
and mortality rates, seriously threatening people’s physical health. There is an urgent need to
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discover effective diagnostic approaches and therapeutic targets. Aromatase (CYP19A1), a member
of the cytochrome P450 family, is located in the endoplasmic reticulum and serves as the key rate-
limiting enzyme that converts androgens into estrogens, exerting diverse functions in different tis-
sues to maintain crucial tissue-specific functions. Recent studies have revealed that CYP19A1 is ab-
errantly expressed in malignant gastrointestinal tumors such as gastric cancer and colorectal can-
cer and promotes tumor progression. Nevertheless, the specific mechanism underlying CYP19A1 in
gastrointestinal tumors remains unclear. Thus, this article conducts a review of the relevant re-
search in recent years to indicate the potential research value of CYP19A1 in the growth process of
gastrointestinal tumors, which is of significant importance for interpreting the growth mechanism,
prognosis prediction, and targeted therapy of gastrointestinal tumors by targeting CYP19A1.
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1. 5|

RAESEREE S MR Bon, 4. B, B . E R a Tt 5U8 & 5 S0 T RE AT+,
T RIS B 18.5% M BE T IR 22.4% [1]. AEFRE, Stk R 1 K R RNGE T RIRBETH
MR [ SiE O s R, B TR, B, B SR R RNBE TR E 1) 33.2%F1 39.02%
(2] ] P A S5 0F S5 V8 A T e g 7 5 il AT P B A e R R 2 35 o o

HHT, B8 A T8 R S R T VR TT 5 R AR AT, kT TR 2 MR R T BT A
W JVEREFR Y], @A F Wi ) CYPL9AL SR 36 5E . 1222 MEER 2 UM, BATETE IR
NFME . Rk, PRI CYPL9AL 5 B 45 B i S T A TE e () 3R A 0L« VB F ML A Bl PR
SR TR Z I A TE bR I R s a7 B )48 5

2. CYP19A1 R ESE¥ZEThEE

CYP1 9AL ZEH 4K %) 123 kb, 7T 15 SHOMKE 1 21.2 XI5, H—1 93 kb fHEX A 30 kb
Moghb X AR, Bt T A 905 A AU lE, 20O A r A BTN E, 2 A O A HECER e A e
PRI R3] [4]-

CYP19AL A HEMEY IR, e SHMa MR fEFRad . KINDiRE. IgEK. H 1L,
A S AR A A SR A BT RE, B RIEANE TR AN B BT, AR, BRITALA. Bk,
HEE ML R ERR. BPIE. AR, L. BREMHERELIEER[G]. KR TRESEER GRS, TR
7N, CYPLOAL W5 RIE SR SIS, JHe N 5 B e S5V AT R 1) R A e B DTAR 2R (6] SR T Ak
IR 2% 2

3. CYP19A1 7FiE L iEPE HR{ER KA
3.1. BISURRSE

RIS e A2 25 A P i W RE 2 —, AR RN EBARTUERT SR o 2 S MR 2 1k
T e G B 5 AT S R A R O SG, EAL SE A R 57 A AL B 2 32 1) CYPL9AL T FIFEM , 2E M S0
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HEB R AR IL . WEFERY, £ LBIRPUIERTSIRE T, CYPI9AL JEL A4 1 52 BRDA i 17 5 ik
L 1) R S AU A AR SR A ELAE T 1 e Ok R AR T, RIS CYPLOAL FIZRIAARAL T 5L
A% BRDA U NE . Kk, CYP19AL AJ gLl H 5 BRDA #7111 HIRiG T & Sk btk
IS BRI BT AERE A [7] . BEAh, B HBAT VAT S SE T R IR 22—, SR WHTTIESE, fEHRET,
M ER E AL AOT AL R T AR GRSk MERCGR AR B R R A B MMPO S /K RE T
BERTZ B A e A2 [8] . LAh, CYPI9AL FEHI H1 ity e # 4 43 LU IR AR v 30 i, HLAHr 8 PRIy g
R PR AR R e T SR AR AR T (/0N BRURT 57 B8 R A0 %< [9] - Cintia Massillo 4243 & I CTBPL Al
ARG LA R T T 57 A B e s UL 3 AL IR A JE, 3 B0 AR B I R4 i 75 e — Wk 2
T 5 ) B ) ZE 4 [10]

3.2. EEHWE

S5 P R e WS R 2 — . YRS, 2020 fEASERE REAER ] 19.3 12, FETIER 9.9 12,
Horh &5 B s OB R NIBET- R & 5 10% 1 9.4% [1]. ik, RS Bk & B ML T RBE T,
AR B S iE P o, 3R 45 B e s AT A9 AN BE T 481 43 I A e B — A AN B DU Az [2]

CUA I PRI AL 7 P R R R K 5 48 48 J5 10 Lo 4 B e A B2 R A oG, IR MEGR Pl RE 5 45
LR 1) A DG [11] o [RENF J85 2 308 o 0381 65 1 v (12 98 TR (R R X PR B I 45 1 R R R AR
A 8 2 PR A A8 0 A 6 25 i R I ML) 2 —[12]. CYPLOAL 1E Jg 45 b ik 2= k) MEMS 2SS AL I g, 7
SEH MR RS R R IRy s EE A O, ERTT PRI CYPL9AL mRE 54 HMEEEAR
e WA, I H TR SRR R 45 55, H CYP19A1 £ {E#t CRC K8 ALER2[13]. AR
P71, BT M TR U A G 3 IR A IRURG B2 075 2 1 1K) CYP19OAL, BEWS 1AL M X A4 & i T i@ . GPR30-
AKT {55465 1] PD-L1. 1L-6 il TGF-p [13IA, M fE it M 52 5 - 4] CD8+ T 4HiThag, wT AT
&5 g B TG A G e N2 [ i [14]. 27 CYPL19AL RS PD-1 PEIMTAH 45 &1 22 N 45 e S s ia
T — P A& IR YT 505G o Ih4h, CYP19AL BTG 2 A M vl BB 521 NFxB Al 1L-6 5 [l 3R I8 T 5
Me) &% gy P a3 g [15]

33. BE

B e i LAV A TE M IR, TE ARV B P B B R ZR AR T 2R A I B 5 6 AL ANEE 4 fir[1]. ©
AR RN, 5AKEREREALSN DL EF MR, CYPL9AL 7E B4 X Bl R makis, 5
B T N 2 RIS A RAHS16] [17]. ENLHITTIE, CYPLIAL F=EEim i s AR A b 5 e (1) o
N, [E B A2 REE, R rs1004982. rs16964228. rs1902580 FJ AEZ: 5 iirAs M 2 /K ~F- 3524
M. RGeSO R, 5 B R HE INE 5<[18]-[20]. #R1M0, S EANMIHLEIE fdt— PR &R .

34. REE

FEWALTE HAR R, CE TR Mass ARRAY HAK, 454354+ PCR fil MALDI-TOF Jii 4y
BT, X IR A0 e A 1 12 4> SNP BEAT RN 73 Y, I CYPL9AL FE[K 1) rs10046 5 £ 8 1) K i
REMIG, I BB AL K IR v] fe St RE R T a8 i) S &P [21] . th4h, BFFE ot AE i S T
7 EFRI 2RI, CYP19AL 1 rs445762 56w 1) F W AW B B A K [22] . IXEEHEFURIRAN T i &
B 1) BB LA R 1) B A A T SR B AL T I DL

4. REGEERE
SERTF IR CYPLOAL RENSIE I AR 20 T MBI EF T 2 Ml gk 5 B B Th b, S 7t 5
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7N, CYPL9AL 7EKFB /- VA A TE Mg i R HE (S . HERIA /K S AL E s 3G 5 . T AR 28 DL &
UG H P . REHAEME S CYPLOAL B 7L O /i, £ ZE i HAZ IR 2 40 LR R 1)
VAT R ke, SR CYPL9AL X YAk T8 g R4 A7 AR AL, 75 258 2 [ 2 R IR RAIE
Sto B, BEEXT CYPL9AL AHOCHE FLHIANBIR L, FFREE[ CYPL19AL [Z¥), #RZE CYP19AL fEVH 1L
TE PR AT LR NS bR EP R0 SCE REE— DRI, AR T I AT R 1) 52 W 5 R R 1R YR T
—ERAEIIMESE L.

E&WE

2023, PBEVHE SRR, 2023-YSBF-676.
2023, MURAEY) T E R E A EIH, CBSKL20227744.

SE

(1]

(2]
(3]
(4]
(5]
(6]
[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Sung, H., Ferlay, J., Siegel, R.L., Laversanne, M., Soerjomataram, I., Jemal, A., et al. (2021) Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer
Journal for Clinicians, 71, 209-249. https://doi.org/10.3322/caac.21660

Zheng, R.S., Chen, R., Han, B.F., et al. (2024) Cancer Incidence and Mortality in China, 2022. Chinese Journal of
Oncology, 46, 221-231.

Boon, W.C., Chow, J.D.Y. and Simpson, E.R. (2010) The Multiple Roles of Estrogens and the Enzyme Aromatase. In:
Progress in Brain Research, Elsevier, 209-232. https://doi.org/10.1016/s0079-6123(08)81012-6

Bulun, S.E., Takayama, K., Suzuki, T., et al. (2004) Organization of the Human Aromatase p450 (CYP19) Gene. Semi-
nars in Reproductive Medicine, 22, 5-9.

Santen, R.J., Brodie, H., Simpson, E.R., Siiteri, P.K. and Brodie, A. (2009) History of Aromatase: Saga of an Important
Biological Mediator and Therapeutic Target. Endocrine Reviews, 30, 343-375. https://doi.org/10.1210/er.2008-0016

Simpson, E.R., Zhao, Y., Agarwal, V.R., et al. (1997) Aromatase Expression in Health and Disease. In: Recent Progress
in Hormone Research, Oxford Academic, 185-213.

Chen, X., Li, H., Xu, C., et al. (2023) CYP19A1 Is Downregulated by BRD4 and Suppresses Castration-Resistant Pros-
tate Cancer Cell Invasion and Proliferation by Decreasing AR Expression. American Journal of Cancer Research, 13,
4003-4020.

Miftakhova, R., Hedblom, A., Semenas, J., Robinson, B., Simoulis, A., Malm, J., et al. (2016) Cyclin Al and P450
Aromatase Promote Metastatic Homing and Growth of Stem-Like Prostate Cancer Cells in the Bone Marrow. Cancer
Research, 76, 2453-2464. https://doi.org/10.1158/0008-5472.can-15-2340

Nelles, J.L., Hu, W. and Prins, G.S. (2011) Estrogen Action and Prostate Cancer. Expert Review of Endocrinology &
Metabolism, 6, 437-451. https://doi.org/10.1586/eem.11.20

Massillo, C., Dalton, G.N., Porretti, J., Scalise, G.D., Farré, P.L., Piccioni, F., et al. (2018) CTBP1/CYP19A1/Estradiol
Axis Together with Adipose Tissue Impacts over Prostate Cancer Growth Associated to Metabolic Syndrome. Interna-
tional Journal of Cancer, 144, 1115-1127. https://doi.org/10.1002/ijc.31773

Murphy, N., Strickler, H.D., Stanczyk, F.Z., Xue, X., Wassertheil-Smoller, S., Rohan, T.E., et al. (2015) A Prospective
Evaluation of Endogenous Sex Hormone Levels and Colorectal Cancer Risk in Postmenopausal Women. Journal of the
National Cancer Institute, 107, djv210. https://doi.org/10.1093/jnci/djv210

Armstrong, C.M., Allred, K.F., Weeks, B.R., Chapkin, R.S. and Allred, C.D. (2017) Estradiol Has Differential Effects
on Acute Colonic Inflammation in the Presence and Absence of Estrogen Receptor B Expression. Digestive Diseases
and Sciences, 62, 1977-1984. https://doi.org/10.1007/s10620-017-4631-x

Su, G., Wang, M., Qian, J., Wang, Y., Zhu, Y., Wang, N., et al. (2024) Comprehensive Analysis of a Platelet and Coag-
ulation-Related Prognostic Gene Signature ldentifies CYP19A1 as a Key Tumorigenic Driver of Colorectal Cancer.
Biomedicines, 12, Article 2225. https://doi.org/10.3390/biomedicines12102225

Liu, L., Mo, M., Chen, X., Chao, D., Zhang, Y., Chen, X., et al. (2023) Targeting Inhibition of Prognosis-Related Lipid
Metabolism Genes Including CYP19A1 Enhances Immunotherapeutic Response in Colon Cancer. Journal of Experi-
mental & Clinical Cancer Research, 42, Article No. 85. https://doi.org/10.1186/s13046-023-02647-8

Kadlubar, S., Penney, R., Lundgreen, A., Yao-Borengasser, A., Edavana, V., Williams, S., et al. (2014) CYP19A1 Single
Nucleotide Polymorphism Associations with CYP19A1, NF-kB1, and IL6 Gene Expression in Human Normal Colon

DOI: 10.12677/acm.2025.151005 29 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151005
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/s0079-6123(08)81012-6
https://doi.org/10.1210/er.2008-0016
https://doi.org/10.1158/0008-5472.can-15-2340
https://doi.org/10.1586/eem.11.20
https://doi.org/10.1002/ijc.31773
https://doi.org/10.1093/jnci/djv210
https://doi.org/10.1007/s10620-017-4631-x
https://doi.org/10.3390/biomedicines12102225
https://doi.org/10.1186/s13046-023-02647-8

TR %

[16]

[17]

(18]

[19]

[20]

[21]

[22]

and Normal Liver Samples. Pharmacogenomics and Personalized Medicine, 7, 163-171.
https://doi.org/10.2147/pgpm.s62238

Frycz, B.A., Murawa, D., Borejsza-Wysocki, M., Wichtowski, M., Spychata, A., Marciniak, R., et al. (2017) mRNA
Expression of Steroidogenic Enzymes, Steroid Hormone Receptors and Their Coregulators in Gastric Cancer. Oncology
Letters, 13, 3369-3378. https://doi.org/10.3892/01.2017.5881

Wang, N., Huang, X. and Long, Q. (2022) Lipid Metabolic-Related Signature CYP19AL1 Is a Potential Biomarker for
Prognosis and Immune Cell Infiltration in Gastric Cancer. Journal of Inflammation Research, 15, 5075-5088.
https://doi.org/10.2147/jir.s378212

Cho, L.Y., Yang, J.J., Ko, K., Ma, S.H., Shin, A., Choi, B.Y., et al. (2012) Genetic Susceptibility Factors on Genes
Involved in the Steroid Hormone Biosynthesis Pathway and Progesterone Receptor for Gastric Cancer Risk. PLOS ONE,
7, e47603. https://doi.org/10.1371/journal.pone.0047603

Zhou, X., Meng, F., Xiao, L. and Shen, H. (2023) CYP19A1 Promotes Gastric Cancer as Part of a Lipid Metabolism-
Related Gene Signature Related to the Response of Immunotherapy and Prognosis. BMC Medical Genomics, 16, Article
No. 228. https://doi.org/10.1186/s12920-023-01664-y

Kobayashi, H., Yoshida, S., Shirasawa, N., Maeda, K. and Naito, A. (2018) Expression and Localization of Aromatase
in Human Gastric Mucosa. Histochemistry and Cell Biology, 151, 21-28. https://doi.org/10.1007/s00418-018-1708-3

Shah, R., Sharma, V., Bhat, A., Singh, H., Sharma, I., Verma, S., et al. (2020) MassARRAY Analysis of Twelve Cancer
Related SNPS in Esophageal Squamous Cell Carcinoma in J&K, India. BMC Cancer, 20, Article No. 497.
https://doi.org/10.1186/s12885-020-06991-2

Wu, 1., Zhao, Y., Zhai, R., Liu, G., Ter-Minassian, M., Asomaning, K., etal. (2011) Association between Polymorphisms
in Cancer-Related Genes and Early Onset of Esophageal Adenocarcinoma. Neoplasia, 13, 386-1N26.
https://doi.org/10.1593/ne0.101722

DOI: 10.12677/acm.2025.151005 30 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151005
https://doi.org/10.2147/pgpm.s62238
https://doi.org/10.3892/ol.2017.5881
https://doi.org/10.2147/jir.s378212
https://doi.org/10.1371/journal.pone.0047603
https://doi.org/10.1186/s12920-023-01664-y
https://doi.org/10.1007/s00418-018-1708-3
https://doi.org/10.1186/s12885-020-06991-2
https://doi.org/10.1593/neo.101722

	CYP19A1在消化道肿瘤中的研究进展
	摘  要
	关键词
	Research Progress of CYP19A1 in Digestive Tract Tumors
	Abstract
	Keywords
	1. 引言
	2. CYP19A1及其生物学功能
	3. CYP19A1在消化道肿瘤中的作用及机制
	3.1. 前列腺癌
	3.2. 结直肠癌
	3.3. 胃癌
	3.4. 食管癌

	4. 总结与展望
	基金项目
	参考文献

