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Association between Visceral Fat and Prostate Cancer. YANG Song, YANG Rui, WANG Lei, et al. Department of Urology, Renmin
Hospital of Wuhan University, Hubei 430060, China

Abstract Objective To explore the relationship between CT - quantified visceral fat area and the risk of prostate cancer (PCa).
Methods There were 102 patients with similar prostate specific antigen (PSA) levels in our hospital who underwent prostate biopsy (50
negative and 52 positive). Age, height, weight, PSA, and CT images of the L, , intervertebral space were collected. The waist circumfer-
ence, total fat area (TFA) , visceral fat area (VFA) and subcutaneous fat area (SFA) were measured at the L, , intervertebral space lev-
el using Image J software, and relative visceral fat area (rVFA = VFA/TFA) was calculated. The variables were compared between
groups, and correlation analysis was performed. Univariate and multivariate Logistic regression analysis was used to analyze the relation-
ship between each variable and the occurrence and development of PCa. The receiver operating characteristic (ROC) curve was used to e-
valuate the predictive value of each variable for the occurrence of PCa. Results There was no significant difference in PSA levels between
the negative and positive groups (P >0.05). The age of the positive group was higher than that of the negative group (P <0.05). After
adjusting for age, the TFA, VFA and SFA of the positive group were significantly higher than those of the negative group (P <0.05).
Age, TFA, VFA, SFA were significantly correlated with puncture outcome (P <0.05). Multivariate regression analysis showed that age
(OR=1.077,95% CI.:1.019 -=1.139,P <0.01) and VFA (OR =1.008,95% CI:1.001 —1.015,P <0.05) were independent risk
factors for PCa. The areas under the curve (AUC) of age and VFA in the univariate model was 0. 684, 0.707, while the AUC value of
the multivariate model was 0.777. Conclusion Age and VFA are associated with PCa risk, which are independent risk factors for PCa,
and have certain predictive value for the occurrence of PCa.

Key words Obesity; Total fat area; Visceral fat area; Subcutaneous fat area; Prostate cancer

15 81 J 9 ( prostate cancer, PCa) J& B PRI IR R 5t FAMAS  PCa KA REBERK AR, RITHF
BB LA bR AR SE R WO RS L TR on T RE S 2 Bl E XS IR BB R 3 A %,
FAERESET-RA Y BEE R E A D BRARET S 15 PCa KRR = R e oo s 4
2 TN 92 [ RE B 52 I fs PCa 81 AT RE A IEHE 2+ 5

4T H L 5 SRR 4 VB H (81972408 ) JE B AR G iR e, BEAE A LR BE S PCa M EE Y
R4 AL 430060 BB A R BE g 4 R A0 WY £ 42 T 1A H 45 %0 (body mass index, BMI) % il

WAEVEE XMEHE -+ A S 06, B F {546 : drliuxh@ hotmail. com
. 49 .



J Med Res, October 2023, Vol. 52 No. 10

(waist circumference , WC) #E17 , ZB& T X+ B KR W5 70
A APl . AR BR i) A U 20 2 AT 5 ok 43 8 s s A
TR E TR m PCa & RY BFIE R W, Pk JR
i e 4 B AR RUBS: LB T BMI 25 FHAC REAR b7
BE& CT 94 M K& b FRE R 9 & i 16 CT K& -
YR I A i U TR R TT RE L 2B R PR CT
AL BTG B AL PCa AU Z (B (1) E 5, i PCa
ffa ks N R BiR RS %
M5 RH %

15208 42 Il B i 4 2019 ~ 2022 4F7E i IX
R N BB BEAT 1/ 5 R 6 A i BB (5 R . PR A
Bt - Ok WA 12 W 28 17 50 51 R 28 000 A6 s @ IR 297
W EAT CTU s CT K25, KR TE b 3 ; BT PCa
FWEH o HEBR AR E . O A AL IR @CT H14
T R 3k B b i f) 2 @A S R PRI L R R
PR PEIREEAAESE ) SO I REAS 4 @1 4 H ik
RAERFEZNE AU 50 GI5F G bR R B

PR (BIPEZ) | GE 0 B i 51 B 45 S5 P BT I (pros-
tate specific antigen, PSA) J5 B 20ng/ml & I B {H , A
52 {9 BH A B8 (PR ) A5 & ZOR B AT ST . BRI
P2 B8 38 B AR B IR EE PSA | Gleason 143 % Il
PRAG R o A [T B BF 5% 4R A5 D0 R 2 IR B Bt = 2
e 22 B o AL I

2. PRGN 7 I - B L, AR T B T
VES I 5 /Y CT B2 % BHR 3 A Tmage] #1F 6T
JE R 2 R IU e 55 JUL MR T3l 222 ) oA R i s i
FHEC R, R PR AR SCHR o 438 19 i U5 20 21 Hounsfield
B (- 190 ~ - 30) WU AR T .l it [ s a A
F| PN BIE G I T AR ( visceral fat area, VFA) FlEZ T g I
T X ( subcutaneous fat area,SFA) . 13 &g I i 2
(total fat area, TFA ) A1 AH Xt P9 A Bg Wi H AR
visceral fat area,rVFA) TFA = VFA + SFA,rVFA =
VFA/TFA x 100% . [7) i 9% 2 #8 S0 %6 B ) 4 3% )22 1
M WC(KE 1),

relative

B1 BEmNE
A. CT ER B, B AR5 MRS 5 5 C. 3 83020 o B2 R i s

3. it 2205 . B A SPSS 26. 0 il GraphPad
Prism 8. 0 Z¢ i 27 845 X o4 dE AT e ik o0 #r. K-S
5SS — WKL o3 Hr A S B RS A A IR A SR
AT T AP DA B £ AR E 2 (v 2 5) RN, AT
Student’s ¢ Ko 5 ; AT & 1IE 4040 AT & R LU H A
B o A B ) [M(QL, Q3) ] &R, AT Mann -
Whitney U ¥: 58 . Spearman ¥ R E (p) 43 Fr 45 /i A2
g5 HAR ) R, Logistic P1UA T 404 B A8 i
545 )58 w0 Bk, 7B 95% & AR X (8] ( confidence
interval ,CI) W #EZiR H TS (receiver opera-
tion characteristic, ROC) £k , Hi 28 T M X ( area under
curve, AUC ) A 28 2 X155 0 19 L 6E 77, LA P <0. 05
NEFSAGIFE L,

% ES
L. 2E B 20 5 P P 4 0 b3 . A i o 2 gy A
.50 -

102 il i 5] Big 2 o 1 28 L B 50 ], BH 4 52
B, Wi 4l B & 2z M\ PSA JK SF (8.95ng/ml vs
10.0lng/ml, P>0.05) L5, 2 F LG it % 8 X
(R 1. E2), HEREZFWFER(T1.60 % vs 66.60
%, P<0.01) TFA(304.03cm’ vs 227. 76cm”, P <
0.001 ). VFA (194.58cm’ vs 139.90cm’>, P <
0.001) ,SFA(109. 46¢m” vs 87.86cm’, P =0.001)
Y m TR EREERE, HERHED
TFA \VFA SFA {588 5 T B 8 3 o 7 At A8 4
& PSA .BMI WC vVFA, JCit & & 17T 4R i 1 4, 22
FYWEGFITEE X (FL 1), Spearman 343 1 T
RLEER (p=0.319,P =0.001) . TFA (p =0.362,
P <0.001) VFA(p=0.358,P <0.001) SFA(p =
0.324,P =0.001) 5 {51 A 1 ki 25 R 2 a] & 25 40 ¢
(%2),



-n a—
BTk 2023 4E 10 H 552 % 45 10 0] N | = = -
F1 FRPBEESFRMAMEEBER 30
ERLLE [x=5,M(Q1,Q3)] Z 20
i H BAMEL (n =50) FHPEZH (n =52) P P §:
T (%) 66.60 +8.59 71.60 +7.28 0.002 - L 10
PSA(ng/ml) 8.95(5.44,11.19) 10.01(5.69,13.63) 0.317 - 0 X )
BMI(kg/m?)  24.55£2.26 24.99£2.05  0.304 - B ME2H FH 2
WC(em) 88.03 +8.78 90.89 +7.26  0.075 - B2 [ AR A PSA b
TFA(em?)  227.76 £94.33 304.03 £93.65  0.000 0.000
VFA(em?)  139.90 +73.52 194.58 £74.67  0.000 0.000 N N i ,
SFA(em?)  87.86+31.99  109.46 £30.21  0.001 0.003 Wl T o gl B, T OVFA (228.59em’ vs
tVFA(% ) 58.81 +10.47 62.32+9.02  0.073 - 183.24em>, P = 0.057 ). SFA ( 122.05¢m’ vs
" PR R R 9 P B 105.26cm®, P =0.083) 7E W 4l Z 8] JC B & 25 57 (3%

3), RARMWIW R 27, Spearman & 5 #T1 2
7 PSA(p =0.398, P =0.003) . TFA(p = —0.286,
P <0.05) 5 M g5 2 18] 2 0 F A e (£ 2)

2. TRV 5] I R A A AR e R Y
PSA (6.23ng/ml vs 10.49ng/ml, P =0.012) B #/NF
B B TFA (350, 64cm’vs 288. 50cm’ , P <0.05)

:2 WMREESFHNERRMBERIIEXYE
i H A% PSA BMI wC TFA VFA SFA rVFA
s P 0.319 0.078 0.105 0.168 0.362 0.358 0.324 0.172
P 0.001 0.434 0.292 0.091 0.000 0.000 0.001 0.084
P p -0.061 0.351 -0.126 -0.215 -0.286 -0.238 -0.253 -0.117
P 0.669 0.011 0.374 0.127 0.040 0.089 0.070 0.409

x3 EAIMESETRIMBEHLE x5, M(0Q1,Q3) ] T R NG R R W I A R A T R A R ) e

Xt B AR R AR T ) A A AR R R AT T2 R (B E e A (R

Gleason P-4y

i H P

o =1y =7 =30) 4), TS BB 4R R (OR = 1.082,95% CI

() 72.85 £6.34 71.18 +7.60 0.480
PSA(ng/ml) 6.23(4.02, 10.12) 10.49(6.40, 14.37) 0.012 1.027 ~1.142,P =0.003) ,TFA(OR =1.009,95% CI:
BMI(kg/m?) 25.55+1.95 24.80 £2.07 0.258 1.004 ~1.013,P <0.001) ,VFA(OR =1.010,95%
WE (em) 94.00 £7.53 89.86£6.96  0.075 CI:1.004 ~ 1.016, P = 0.001) , SFA (OR = 1.023,
TFA (em?) 350.64 £95.46 288.50 +88.89 0.037 95% CI.1.009 ~1.037,P =0.002) 5 §i %1 i 1% £ I

VFA(em?) 228.59 £75.58 183.24 +71.77 0.057
ok W A A 4 =W >
SFA (em?) 122.05 +28.79 105.26 +29. 84 0.083 PEGE AR O, REARIR (VFA SFA S A Z A HIPHT, K
PVFA(% ) 64.39 £6. 14 61.63 £9.77 0.344 WA (OR =1.077,95% CI:1.019 ~1.139,P =

3. R ER i 107 T AR A0 i A B P Y O R 0

0.009) ,VFA (OR =1.008,95% CI:1.001 ~1.015,
P =0. 026 ) J2 Fif 51 i 15 46 FH A 55 2 57 35000 157

R4 BREERMZEE DTS HE SR E RS R

5 H R AT A E e

OR(95% CI) P OR(95% CI) P

AR () 1.083(1.027 ~1.142) 0.003 1.077(1.019 ~1.139) 0.009
PSA (ng/ml) 0.999(0.952 ~1.048) 0.965 - -
WC(em) 1.046(0.995 ~1.100) 0.078 - -
BMI(kg/m?) 1.102(0.916 ~1.324) 0.302 - -
TFA (cm?) 1.009(1.004 ~1.013) 0.000 - -

VFA(em?) 1.010(1.004 ~1.016) 0.001 1.008(1.001 ~1.015) 0.026

SFA (em?) 1.023(1.009 ~1.037) 0.002 1.010(0.994 ~1.027) 0.227
VFA(% ) 1.038(0.996 ~1.082) 0.076 - -

© 5] -



BB

J Med Res, October 2023, Vol. 52 No. 10

4. B UEAF I L VEA X RT3 B IS K BH 4 9 100 Ag
J1AFS OVEA 76 5L AR ih 150 PCa 19 AUC {43
52 0. 684 (95% CI:0.580 ~0.788,P =0.001)
0.707(95% C1:0.606 ~0.807,P <0.001), WMifE%
R AR AUC fH EFH% 0.777(95% CI:0. 686 ~
0.869,P <0.001), VFA 7 ¥ [K Z B B F1 £ [N 4
U e R B0 B T S B A SR A — s 0 T AN A

100
’
4
’
4
80 .~
’
’
4
- ’
S 60f 2
i o
i .
=2 -
B8 40 o0 — AUC=0.684
,o0  —VFA AUC=0.707
20 L — 4 B+VFA  AUC=0.777
’
’I
0

0 210 4l() 6I0 810 1(1)0
|- %)
3 FH VFAEBTEMSTEMAM ROC ML

it e

CL I Y PCa fa 6 R 28 A 41 % i 5K ik i
SR A AR 2 A 4 BB RE IR 95 43 A5 5 PCa
G 22 i A BB, AR AT 9 45 JRTIE S5 T AR I S 2
PCa KRS fE B R o 78 PSA AHIT 1Y 7] &€ J8 &
w1 T AR R R XU S 3 A G, 2 R Rl
Iy HT R, VEA Al fiE S PCa BY— A S7 MG R I &

BMI HH 31530 a7 (58 55 4 1 A DF ik 28 3 10 e A2 i
(IFE bR, IF A 8 52 e A B 1D 20 23 4 A, B A A W)
BMI (/A 22 8] B 1 B 43 7T g 2 AN R, DL WC i
S5 (10 R IR B E BMIT S RE T g A KRS (0O B
DX 43 K B 17 R0 BB 7, i LS 5 32 B R 22 5 1
S AE PG AR RE R BMIT PEAR A9 SR AR R AN
WL WC PEAL 19 18 5608 BE 5 R0 50 R g XS 5 O AR
ST SR DU 1 K2 ARV R e R Y R RS 3 A5
KL BMI B WC 5 PCa KRR A K, X AIA
TR LS S — 30, &= K — 50 ] Josi P4 A 5% 7 38 PSA
FWH RN ER KB, WC & PCa AP HEK
(OR =0.70,95% CI:0.60 ~0.82,P <0.05)""*"
W AGE 1 WC 255 46 An PP A AR BE 55 PCa KUBS B9 6

AR D 5 4 AR TE Al P9 R R 7 2 2L A 8 T ALl
JH CT = MRT K 4% 4k 8 55 4 0 25 P9 0k i s 4 2 %o
FTEENMENEN A MRS IE W K ., Dickerman

- 52 .

SEUCAE B CT G I S R K TR A I v B %o B M
534 5 PCa WY OC R BEAT 1 W HE PR B9, K 900 & B
195 5 16 1 5% B i M PCa KURS: 22 0] A7 AE G B, T 5 8
& PCa RLII{ﬁsza‘é:‘” . Von Hafe %14] [FAEAS FH CT A%,
GVPAG B 1A WL A3, S B9 i A8 38 1T 2 TFA (VFA =5
FXFRRA, N AERR I R BUE PCa MG N, EAR
WEFEH  HEBR 7 PSA X 25 5 45 S A v AR 52 B 40
) TFA \VFA J SFA ¥ B & FIE® 4, £ IREF
U 35— 5% 1 A 15 A1 16 DRV 2R S, I g s 1 AR 7 2
ZIEATY SR AEAE 1 3 25 57, O FLRI R I 25 5 2 () b 2 A4
X Logistic 1714 73 #1F B, VFA (OR = 1. 008,95%
CI:1.001 ~1.015,P <0.05) /& PCa 2 <7 & K& A
ES ENE RSP S B 0 A N S AR T T
SR — WA BeAh BEAE B9 2 2 3 T 0E O A
HEMEAT , Dickerman F1 Von Hafe ZEMF5E LA L, 5% L, 4
HE ] B 147 12 3 B 7 00 4t i N 0 T HE A Jr 4
JEATE] o — TG0 %k v AR P JIE i 07 AR AR e A i
R AR R W, L, HE ] Bt )23 T8 B B 05 T AR S
B 7 A AR G A e i, 9 ELXE T o [ AR BRI
T2 2 1T 0 P A A T AR e A A R R
T, B I T AT T BRI 4 A6 Ly, HME
(i) B 2 47 0 g J )

Z WU 5T 3 B, i 50 B R 1L AR 07 40 2R 7E PCa 1=
ZeMEFIAE SCHG FE R P I AE T . Gregg 45 38 22 M5 )
175 5] 58 5 w4 i 4) i J) LR 07 28 A, & B0 R s 4 AR
A ES Gleason PF4r N4 56, Zhai 17" B 5¢
i Won sk MRT I A9 1 510 R TR 161 07 1o AR
U Z BT AR (B2 PCa & A B itk B4 5% B 1) il 57 750 U
. BhAh, Woo %57 B 7 & BR, i3 51 I J&) A s
JEEE Y Gleason P-4 2 [B] 2 8 & IEAH ¢, I H 2 m K
5 PCa B2t 7. T [ % (OR =1.331,95% CI:1.063 ~
1.666,P <0.05), A5 IRH 4 TFA B
BT EEMNA (P <0.05) , I H F b8 9% 51 2 8] £ 1
FHIC 3% 55 BEAE BF 55 S 7 1 1 91 B R 6 B W AR R 5
G (2281 PCa XU AH G R A, SRMIPIZH 2
[AIHY VEA(P =0.057) F1 SFA (P =0.083) 7£ P 241 Z 7]
() 22 S AN i, 31X AT BE FNAR A ST RE AR /N O

PN U A 1 2 2R 0T Al e B0 A At P iR — i
BERY o WA, L7 ) AT 22 A HL ) R i PCa
KA R, E R TRR R 4 5 R Y R D 20 208
PER AE A RE S AE B AH OC R kAR 0 OC ML R 2
— 0 M IR R A O AR S L
JIg 177 240} K% 5 W 440 Jf 43 9 CCL2 \CCL3 4§ #afb K+,



S 20

2023410 4 528 HF 10

BB

855 B 2 M R A R A T Rk A N e A Dl fle R
T[] s S S A A s 8 B AT AR ok S S I T L
W T o N E -6 FIFINER -8 F 54 A
T PCa Y HHH RS,
B 7 20 R 1 B 55 00 W RN S WA A 64 i
Wi FnE R R R FAEMEES T 25T
PCa WY& R, PNE G 17 AR 2R 5 A i 1) 3R I T
KA S, KR EE 1w R OKCF (S AR ) AT 3d
it MAPK Fl PLK {555 i % 2 iF PCa 9 F 8 98 R K&
98 K Z AARIK T g PCa AW 7E A 4 bn i
Philp %5 {iff JH — Fft 8 2 32 P45 00 Allo — aca #12  Fi
Wi R A5 o JE B, W] T PCa /N BRUREAY v iR
(A Rk J ) 5 RS R R A B ER I
KB, MR 7 A= 09 412 58 1 240 10 DY) 3~ 2 4 1] Big
K 20 T S TR P9 JUE AR D SR BN T — A
FLIE PCa 75 N HY 2 i AT A8 2 A 103 IR 36 3% i 2y
TR IR B, I L5 i 8 R S R T DR A
Gleason P43 2Z 6] £ 76 B b fr #H 622 —Fh Az 4k
Wshin) ADP355 , 1 1 0 i 1k 3R A2 M mT DL 2% i
BB g8 1 2B A T IR LR R L RIS I PCa K
Az R TR BIL S A% | R 22 B0 5T 45 SR ) IE P 2
5 PCa 7N 25 Pl 5 iR 09 KU IR 3R R T AR A A7
IF 58 PG 07 73 4 05 Tl 2R 4T
AT 45 R R e HEBR AL [N 3R PSA (1952 1)
JG AEEE AT VFA 55 PCa XU 35 A1 ¢, VFA AJ BEJ2:
PCa B9 — > 57 fE B P 2R %) 1 02 AR 1 KB
PCa KA HA B 2 B A 2 L, 38 Bk 10 2 ik
Hh [ B AT 5 A A i /N | BT R B 22 T Ok
PRI AR 341 5 PCa AU 1Y ¢ 58 DL K I 7 20 815 il
PCa I (098 76 A= W = LA
&% i
1 Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020 ;
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries [ J]. CA Cancer J Clin, 2021, 71(3) .
209 -249
2 Purcell SA, Oliveira CLP, Mackenzie M, et al. Body composition and
prostate cancer risk ; a systematic review of observational studies [ J].
Adv Nutr, 2022, 13(4): 1118 = 1130
3 Silveira EA, Kliemann N, Noll M, et al. Visceral obesity and inci-
dent cancer and cardiovascular disease: an integrative review of the
epidemiological evidence [J]. Obes Rev, 2021, 22(1) ; e13088

4 Sung H, Siegel RL, Torre LA, et al. Global patterns in excess body
weight and the associated cancer burden [ J]. CA Cancer J Clin,
2019, 69(2): 88 -112

5  Fujita K, Hayashi T, Matsushita M, et al. Obesity, inflammation,
and prostate cancer [ J]. J Clin Med, 2019, 8(2): 201

6  Zeng Q, Wang L, Dong S, et al. CT - derived abdominal adiposity: dis-
tributions and better predictive ability than BMI in a nationwide study of

59, 429 adults in China [J]. Metabolism, 2021, 115 154456

12

13

16

20

21

22

23

24

25

26

Ng AC, Wai DC, Tai ES, et al. Visceral adipose tissue, but not
waist circumference is a better measure of metabolic risk in Singapore-
an Chinese and Indian men [ J]. Nutr Diabetes, 2012, 2(8): 38
TAWE, SRR, 24k, 5. HREIE CT i 07 L VA BUAR AN B IR
15 3 A s R R R R B (0] P AERAT I 2 IR AR, 2021,
42(5):909 -913
Barberio AM, Alareeki A, Viner B, et al. Central body fatness is a
stronger predictor of cancer risk than overall body size [ J]. Nat Com-
mun, 2019, 10(1) . 383
Hurwitz LM, Yeboah ED, Biritwum RB, et al. Overall and abdominal
obesity and prostate cancer risk in a west African population: an anal-
ysis of the Ghana prostate study [ J]. Int J Cancer, 2020, 147(10) :
2669 -2676
Gao X, Li R, Jin T, et al. The association between metabolic syn-
drome and prostate cancer Risk; a large — scale investigation and study
of Chinese [J]. Front Endocrinol: Lausanne, 2022, 13 787268
Blanc — Lapierre A, Spence A, Karakiewicz PI, et al. Metabolic syn-
drome and prostate cancer risk in a population — based case — control
study in Montreal, Canada [J]. BMC Public Health, 2015, 15; 913
Dickerman BA, Torfadottir JE, Valdimarsdottir UA, et al. Body fat
distribution on computed tomography imaging and prostate cancer risk
and mortality in the AGES - Reykjavik study [ J]. Cancer, 2019,
125(16) ; 2877 - 2885
von Hafe P, Pina F, Pérez A, et al. Visceral fat accumulation as a
risk factor for prostate cancer [ J]. Obes Res, 2004, 12 (12):
1930 - 1935
Cheng X, Zhang Y, Wang C, et al. The optimal anatomic site for a
single slice to estimate the total volume of visceral adipose tissue by u-
sing the quantitative computed tomography ( QCT) in Chinese popula-
tion [ J]. Eur J Clin Nutr, 2018, 72(11): 1567 - 1575
Gregg JR, Surasi DS, Childs A, et al. The association of periprostatic
fat and grade group progression in men with localized prostate cancer
on active surveillance [ J]. J Urol, 2021, 205(1); 122 - 128
Zhai TS, Jin L, Hu LT, et al. Impact of peri — prostatic fat measure-
ments using MRI on the prediction of prostate cancer with transrectal
ultrasound - guided biopsy [ J]. Urol Oncol, 2020, 38(2): 37, el —e9
Zhai T, Hu L, Ma W, et al. Peri — prostatic adipose tissue measure-
ments using MRI predict prostate cancer aggressiveness in men under-
going radical prostatectomy [J]. J Endocrinol Invest, 2021, 44(2) :
287 -296
Woo S, Cho JY, Kim SY, et al. Periprostatic fat thickness on MRI:
correlation with gleason score in prostate cancer [ J]. AJR Am J Ro-
entgenol, 2015, 204(1) . W43 -47
Adesunloye BA. Mechanistic Insights into the link between obesity
and prostate cancer [ J]. Int J Mol Sci, 2021, 22(8): 3935
Hao Q, Vadgama JV, Wang P. CCL2/CCR2signaling in cancer path-
ogenesis [ J]. Cell Commun Signal, 2020, 18(1) : 82
Kamel HFM, Nassir AM, Al Refai AA. Assessment of expression lev-
els of leptin and leptin receptor as potential biomarkers for risk of pros-
tate cancer development and aggressiveness [ J]. Cancer Med, 2020,
9(15): 5687 -5696
Philp LK, Rockstroh A, Sadowski MC, et al. Leptin antagonism in-
hibits prostate cancer xenograft growth and progression [ J]. Endocr
Relat Cancer, 2021, 28(5) : 353 -375
Wei T, Ye P, Peng X, et al. Circulating adiponectin levels in various
malignancies ; an updated meta — analysis of 107studies [ J]. Oncotar-
get, 2016, 7(30) ; 48671 —48691
Hu X, Hu C, Zhang C, et al. Role of adiponectin in prostate cancer
[J]. Int Braz J Urol, 2019, 45(2); 220 - 228
Philp LK, Rockstroh A, Lehman M, et al. Adiponectin receptor acti-
vation inhibits prostate cancer xenograft growth [ J]. Endocr Relat
Cancer, 2020, 27(12) . 711 =729
(Wekis B 2022 -09 -09)
(&R H . 2022 -10 -28)

- 53 .



