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Abstract: [ Objective] To explore the risk factors of hypogonadism in male hyperuricemia (HUA) patients in Xinji-
ang.[Methods] Clinical data of 217 male patients with HUA admitted to the Department of Endocrinology and Metabolism
of the People’s Hospital of Xinjiang Uygur Autonomous Region from June 2021 to December 2022 were collected. Patients
meeting the diagnostic criteria for hypogonadism were included in the case group (98 cases), and patients with normal go-
nadism were included in the control group (119 cases). The differences of different metabolic indexes between the two
groups and the correlation of male hypogonadism were analyzed. [ Results] Compared with those in normal gonadal function
group, in hypogonadism group, age, waist circumference (WC), body mass index (BMI), the levels of fasting blood glu-

cose (FPG), fasting insulin (FINS), insulin resistance index assessed by homeostasis model (HOMA-IR), alanine ami-
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notransferase (ALT), blood uric acid (SUA) and sex hormone binding globulin (SHBG) were significantly increased; the
levels of y—glutamyltransferase (GGT), 25-hydroxyvitamin D [25(OH)D], progesterone (P), estradiol (E,), dehydro-
epiandrosterone (DHEA ) and serum free triiodothyronine (FT3) were significantly decreased (P < 0.05) ; and the propor-
tion of patients with obesity (OB) , non—alcoholic fatty liver (NAFLD) , hyperlipidemia (HLP) , hypertension (HBP) ,
coronary heart disease (CHD) and use of angiotensin receptor antagonist (ARB) and aspirin was significantly increased
(P < 0.05). Correlation analyses showed that free testosterone (FT) was negatively correlated with age, WC, BMI, FPG,
FINS, HOMA-IR, SUA, SHBG and ALT, but positively correlated with 25(OH)D, P, E2, DHEA and FT3 (P < 0.05).
Logistic regression analysis showed that age, hypertension, BMI, SUA, ALT, 25(0H)D, HOMA-IR and WC were inde-
pendent risk factors for hypogonadism (P < 0.05). After multivariate adjustment, SUA remained an independent risk fac-
tor for hypogonadism [OR = 1.009, 95%CI (1.004, 1.015), P = 0.001 1.[Conclusions] Male HUA patients are often ac-
companied with hypogonadism. Age, hypertension, BMI, SUA, ALT, 25(0OH)D, HOMA-IR and WC are independent

risk factors of hypogonadism.
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14 e R ¢ L3803k 5 M I 38R Bk = 14 7 22 (androgen
deficiency in aging men, ADAM ) FI 55 P4 & #% AL JiE IR
P4 2 (ageing male symptom score, AMS) [A] ¥ E1T
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[WlEPE 23 BT 2021 4F 6 H 28 2022 4F 12 H HrimE
FR AR N R EE BE 43 W6 5 AR BHIOA 112
WS HUA B 58 8 3% 217 IR I IR Bkt a0 A KR
WE - OFF A R M w5 DR B2 ILE (912 Wi bs o™ 76
FIL A IR PR 8T B AN TR] H PR UK 25 B 0L DR PR (se-
rum uric acid, SUA) A F 420 pmol/L; @ 5¢ ¥
TT 85 M 3 R S A A A S H8 bR 1 22 5 B 5835 AD-
AM (AMS [3] 538 4 s @ E #2155 LR B8R & ok
IETE R CBRA BRI LSS ) 8 | BRS8N 5 1 DR 1R
K259 s OFEK>18 % o HEbRbrE : OIFH 1)
REAN A AR R MEW o ™ O D REAS 4
(NYHA T -1IV4%) (I &R Ge i K ems &
ST B B A SRR LA T BRI (R
BRAE CHTB ARG A T R ) AR SR 3T 6 1 H
;. FH 52 M PR BR 7K SF- (0 2590 , 7 28 W 1 Im) e iz
B 2R VDA I A A A AR
ok FIDRFA PUEs 2 AR T R A s QB K
ED HIEFEHZIGI7 3 s B8 0 R i R 5 R Y 1
BRIIRE T B (Can iR 1A T REIGRAE 55 ) o WFFE RS
ARBEAC HZE 51 2 W ok , X G 38 A R 4
ZIGIRIHAL o W RSN R 2 PR B R 4
HE , 2% 5 M B T B IGR 1912 Wi ik 4 e
ADAM FHPEEC AMS [0) 45 93 BONMIR T 27 47, [al B FT
<225 pmol/L. T HTIRTERL, HIGY AW 217 i
B HUA B35 AP D RE IE 5 41 119 6 ik 2
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100 3 3 PRI S SO B3 A A IR =110 55 3 Q%50
8 LG RE B (obesity, OB) AETE A PE B8 W B (non-
alcoholic fatty liver disease, NAFLD) | & g fiL4iE (hy-
perlipoidemia, HLP) | & Ifil. Fk Chigh blood pressure,
HBP) . 5tk 2l ik ot #¢ 6 Ak 14 .0 WE S5 (coronary ath-
erosclerotic heart disease, CHD) . Ji XU P ¢ 7 &
(gouty arthritis, GA)4% ; DIREZY L« J& A7 Ik L4 5%
7K 2 52 R 5 P 5 (angiotensin receptor antagonists,
ARB) | B—Z 1A BEL 77 | B ) DT i 55 7K 3R A ke
if 4171 ] 771 (angiotensin converting enzyme inhibitors,
ACED%,
1.3 2RITMH

XF 58— TR o S ORGSR AT R
FEVVAN VIR D) B8 D8R A SE R ITAL AL 65 : ADAM K&
AMS PSR . ADAM PR - b3 el 10 4[] 20
1 S P D L 2= A (1B TP 1 R L
FIT BT 3 [ ] 250 Sy 2 ) Sy B A 5 AMIS I
PE R 17 A [R) RIS, i R R 0 0l) 2 JC A
ARG PR VR M A3 R A (2 1-5
O3, BRI=27 53 R BEE
1.4 FEFRHE T
141 —fdgirml & WSS I F (waist cir-
cumference, WC) & Jit & | Ifil o 14 57 2 45 4L
(body mass index, BMD)={A& 5t it (kg ) /£ 5 (m)* , 4%
BMI>28 kg/m’ & SCHALE®
142 Addgieien B T ATREZS 2K 8-
10 h, 4 H /= 6:00~7: 00 % J& il ik i 1 SUA |
1M IR Z& A (blood urea nitrogen, BUN) | Ifil JJL B (se-
rum creatinine, SCr) ,y—%+ 2 Wt 4% % i (y—glutamyl-
transferase, GGT) . & i %% & fii (aspartate amino-
transferase, AST) .2 N %% & it (alanine aminotrans-
ferase, ALT)  B# 1k ML 2T & A (glycated hemoglobin,
HbA,.) \giﬁﬁmlﬂ%(fasting plasma glucose, FPG) .
JIEL B (total cholesterol, TC) . 15 % B I 4 11 i1
I (high density lipoprotein cholesterol, HDL-C) %

2 1 B8 2 1 AR [E] 5 (low density lipoprotein cholester-
ol, LDL-C) . H i =Bk (triglycerides, TG) .25-¥£3&
# 1= & D[ 25-hydroxyvitamin D, 25(OH)D]%% . il
WG I >R JFH 7] 2 A S AR T o B A 00 R T
0 5E L 25 (OH) D S I R FH IR 6 95 AL B2 D00 7
143 RSy F AN FEE T AT A
K 8-10 h, 4 H i /5 6:00-7:00 7 [ Al ik i 4
JIg g8 & 2 (fasting lisulin, FINS) | fi& H IR R 3 %
(thyroid stimulating hormone, TSH) .22l ( progester-
one, P) . B3 71 3 ¥ Z (follicle stimulating hormone,
FSH) . SHBG. &% {& 4 il & (luteinizing hormone,
LH) . i & £ M B (dehydroepiandrosterone,
DHEA) E — [ (estradiol, E,) L7 i B — WL i
Ji & R (serum free triiodothyronine, FT3) \TT. IfLIE
W B HUR R 2 (serum free thyroxine,, FT4)%, %
R R AL 22 R RN E o Fa S BRI DEAG i 19 5
K PT 48 £ (homeostasis model assessment—insulin
resistance index, HOMA-IR) =FPG (mmol/L) XFINS
(wU/mL)/22.5. FT: AR #i& TT. SHBG i & http://
www.issam.ch/freetesto.htm 18 575
1.5 SitERZE

iz FH SPSS 26.0 A X R dm AT /3 #r o THE B
BHF G IEA A, LU B R i 22 (ves) Ko, 2 1]
FEBCR oA 50 s R BORI AT G RS20 A1, B iz
BOR VY57 BGE R M (P,; ~ P,y) R, 48] L3R
JH Wilcoxon R FIKG 55 ; Z2HE AT BB LR HI 5
F I 22508, AP FEAS L3R F Dunnet—2 K5 56
THECERER AR (n) TN 43 L (%) F2o , A1 1R] 1
BRI RS . FT 5 SR R WA G, 5
A IE 505 B 2R Pearson 20 BT Al , 454 1E
5070 B R Spearman 73 M1 AL . R H —JT lo-
gistic [ AHER P17 2 R 041, P<O.05 M 2253 A
GiitrE Lo

2 # X

21 —RABILEK

2217 G T VE HUA FEBE 8 T, VERR D e iR
JiE 41 (hypogonadism group, Hypo—G) [ ¥4 i kb N
45.16% (98/217) . 5P B¢ T fig iE % 41 (normal go-
nadal function group, NG)X¥ Lt , P4 Jig Ty GE Jak 12 20 1)
A CRRAR I BE) L WC L BMI I 2 411 (P<0.05)
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A AR BE  NAFLD  HLP . &5 1% 5600 IR
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FPG . FINS .HOMA-IR . ALT .SUA & # 7}, GGT.,
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<0.05), TifF HbA, .TC.TG HDL-C .LDL-C AST,
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FT4 TSH 71, P41 22 R egei 242 (& 3) .
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W ZESA G E N 5B HUA B
1 FT HEAT 3 A PEAR AR DG A Ge it 22 3 U AR
(Fff & 4) Jr 7R . FT 5 42 8% . WG, BML, FPG, FINS,
HOMA-IR .SUA .SHBG . ALT £ #1¢ , 5 25(0H)
D.P.E, .DHEA .FT3 % 1EAH 5 (P<0.05) .
25 BHHUARESHHRMERREXER
A %19 % FE % logistic [E 13447

P I 22 5 0 2 ] B A7 7R I R 58 SCAY AR FE 2
A logistic [B15 7 2 , i F NAFLD Fl#% & i 47 76 %
e B HLP A BMIAETE S M, S5 pe a4
SEPEAS e ALT A BMIAY A [TE 7 R2 . K8 58 P HUA
BEA IR R IR 5 75 1 R AR 6 AR
I He e 0 L R ARB K Bl &) P Ak BMI, WC |
FPG ,FINS, HOMA-IR , ALT,SUA .25(OH)D .P.E,
BN AR HE, logistic [BIH T B4 ) J5 1) B,
AR 8 I BMI,SUA ,ALT 25 (OH)D . HOMA-
IR WC #4 J2& P i T BE el 1R 19 7l 57 A& 6 IR 26 (P<
0.05); ZH R IE T , 45 R &I SUA T2 PR D) hE
UE AY gh S7 fE B P [OR 95% CI A 1.009 (1.004,
1.015), P=0.001;%1],
26 FT 5 X [E Kk FE SUA, £ i . BMI. WC,
HOMA-IR.ALT.25(0OH)D T4 4> #7
26.1 FTEHERREAKFSUAZEEGXZ B 217 4]
PP HUA B A8 SUA K M 420 pmol/LE 1,

£ 60 wmol/L XA A B H DN A —4, 3L53h 54, 4551
R FTKCERE SUA KR T MR (& 1) o

e
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Fig.1 The relationship between different SUA levels and
FT
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2,62 FREAR FTKF L5 MR8 RR &R 5
89X A B 217 1 5 PE HUA B AR B 45 1% . BMI,
WC . HOMA-IR \ALT .25(OH)D =/ 505 A K4l
(0-33.3%) . /' 4 (33.4%-66.6%) . 1= 4 (66.7%
-100%) , 5 5 Il 4 %) L, 7F 4F i (F=9.736, P<
0.001) .BMI(F=5.764, P=0.004) .WC(F=7.846, P<
0.001) , HOMA-IR (F=24.570, P<0.001) ,ALT (F=
4.025, P=0.019) J7 1 fi = 41 /B & FT K - 8 3% 1%
%, R4S (F=39.550, P<0.001) .BMI(F=11.220, P
<0.001) \WC(F=11.610, P<0.001) ,HOMA-IR (F=
49.960, P<0.001) ,ALT (F=15.410, P<0.001) J7 Ifii
HoPE R T RE DR O R B3 T miAE 25(0OH) D
(F=9.966, P<0.001)J7 Ifil iz = 41 8 3 FT KV 4 3
Fhi5 75 25(0OH) D (F=38.670, P<0.001) J5 [fi H 7k
PR Ty i ek 12 8 23 I 2 AT R [ 400 FTOKF 5
PR 3 R HR SR A = 4 R LA AE 2
5 (P<0.05) , AN [F) 45 ) 1] F-20 1 7 P W 22 8 LA 2%
7R, 1)P<0.05,2)P<0.01 (K& 1),

39

HUA 218 1 B I 5 &5 4 3h Dk ok FE A A |
O 0 101787 50 2 22 AR e (AR Rl o o
AR ZE A FE R R 3R i 20198 WoR , HUA 7]
5| 5 Pk 22 (testosterone, T) 7K [ (ED 5 9%
g > P S B A R . IR E ] 5]
TR D RE R | A L 1 AN 58 4 A L (3
O P I ACER T, JF 39 bR D g
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Table 1 Multivariate Logistic regression analysis of risk factors related to hypogonadism in male patients with HUA
Variable b S, Wald x* P OR 95% C1
Constant -7.883 2.651 8.845 0.003 = —
Age 0.105 0.020 26.347 0.000 1.111 (1.067,1.156)
HBP 0.864 0.418 4.272 0.039 2.373 (1.046,5.384)
BMI 0.279 0.113 6.092 0.014 1.322 (1.059,1.651)
SUA 0.009 0.003 11.811 0.001 1.009 (1.004,1.015)
ALT 0.029 0.014 4.270 0.039 1.030 (1.002,1.059)
25(0H)D -0.130 0.028 22.019 0.000 0.878 (0.832,0.927)
HOMA-IR 0.262 0.125 4.380 0.036 1.299 (1.017,1.661)
wC -0.098 0.038 6.793 0.009 0.907 (0.842,0.976)

AR 5 Z A R R B IR G

A B 58 & B 98 9] f8 5 FT<225 pmol/L, 5
45.16% , P 7 D il 18R 241 A9 SUA /K F & 3% = Tk
PRI RE R 4, AH S50 B s FT 5 SUA JK P52
AR O, 28 181 I3 43 BT I A% 1F oAt PR 26 )5 % L, SUA
J2 I HUA 35 PERR ) R IR i 2k 37 fa b IR R
Salem S5 V5T & R, B SUA KF4F LT 1 mg/dL,
EDREIE N2 245 1) 0 XU , SUA ZK P8, TT 7K
SPRRAL , PR ARUBGR S ED B R & s 5 R R
REVRI IR (2l 7 A1 P 3802 HUA , 5 A F 98 45 51 —
. HUA BRI AERGER rTRE S MR R A
X AW HGERR, B HUA BE W THE, KET
Rie | 32 R 3 XU s o IRV DG 5 S R Y
T K-/ 0 A 0k B S 2 T HUA 531
I SE LA 2 PRI 3 b HE AN 5 R AT 405 , it
— ST REWER M T T A K, I S Bk
RAVENR D REIE . HUA [R] It 2597 & 0 ) % 4%
P, B SUA ) LTt 5 RICHL S @R ™8, T &
SHBG B2 F M, e & S 80U YEME AR D RERE >
T AR BIF 52 4 AR 2 i VA 41 11 SHBG 7K - 185 T 1
TREIEH 21, HLah B 5 BRI T A7 78 25 5 04 s PR vl
RIS X G 0 A 20 A 5%, AR IR S 1 R T RE Uk
IR PP B4R = TR D BE R AL, O A Sk
N AR B M ) SHBG 7K SF- 55 48 i 52 1F AR o6,
55 1R IR M 1 i 20 BE IR (late—onset hypogonad-
ism, LOH) &bl 2 4% AR5 3R PR T
AR 2 R 1S A DG 1Y S AL W o 5 RS 1Y, o AT
A8 FH T T B - {& - 22 AL (hypothalamic—pituitary—

testicular, HPT)§li i V-4 g 1T 5 R 1Y), 0 55 1
ARG I SHBG 8 458 52 i 7K 7 T e 410 1 2 e e Ik 33
R, AT R, IR T K B S Leydig
2 A2 AR PE R IOR AR R B R RO R (gonado-
tropin—releasing hormone,, GnRH) ¥ 4 19 52 7 1 Jik
55, TG0 7% HPT Al % 4 0 7 ] EL 23 W 3 3k 5+
B, R A LOH ", i % 20 4F i 0, K
WIHUA K MU 82, JETT K-8 R R, A
SRR 5T K BR, 45 HUA K SR 53 A1 IR e
AR R MACHIR ZAE " . Rk
B, 7EC #0112 HUA ARFH, SUA KR TH R 5 S 1
P R T RE VAR AE 5525 AH O , 2 Hs & Jie i) T 2 1
(5475 =

55 P ARG S2 T 1URE A UL L (H 52 Ay ARG, T
EEAENERES R . FEIN B RN R, PR
T REVRE Y A0 38 i TR BT i 1E W RN 1,624
JEH I W BYAE I, A T L B S 0 1 em, PRI DD BE
Vel R B 3 N 3% ) SRR AR AR BRI R LS
HUA SB35 19 FT /K F-Bfi 5 BMI I L 396 4 1 A1
PERR D REISR R R Wb BT AERE R RS
e ILRE PR ATL ) - CORE e, S 43 i 107 4L 8 P9 1 5
T ALHG PASO 5 i 3N, S FE 1 RRECER o] fE 3R 1Y
Akt AR R AN S HPT 3l IRTRRAR T T 6 A%
S BLAAR T D AR 0 9 3R KT ol A T
DLAERRIF B35 T, 2 kA 3™ ) g B A it 5+
LA I N R B S KR R RE AL Y A LR L2y
T LAk MR RR ISR > NE R, BE s 4
JLRE A% 5 1 K F B RAE A IO, YK SE N, I
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75 TR B R ACHURAR OCA I I A& | R B AR 2 AR
W25 A AE (metabolic syndrome, MS) i 5 2240 47, IfiL
5 TKF-BE A MS AR A 0 2 i R, A - 350k
BRI EEIER " . AR B, WE TS IR
ED &3 0 i B T B, TT K 8OR AT =
[ A B B Dfe . PRt 38 2 A7 RO E gl
B MG T T, MU RE L RB A5 21 I 35 5

HOMA-IR & Jz W i 5 2 4L 31 (insulin resis-
tance, IR)f 0] HE B R A5 , K TR Slobk o 55 1 iR
AT IE 5 N 5 B IR D RE DR . AR
W58 K B 55 P HUA S35 PR IR D) RE IR 21 1) FPG |
FINS, HOMA-IR & % & T 1 % 21 6E 1E % 4,
HOMA-IR 7K P 57, IR Bk B 5, FT KPR AIG, H: fi
rseuR o R W 2 EF . IR ATRES ] T /KPR
I AR ATL R« CO PRS2 A [ Joi 40 i N A7 7 TR 5 R A2 1
IR R FLAEAR G 1/ WA M 25 D RE T B, AT
WART AR . QIR BEEL M E T -k -1
M* (hypothalamic—pituitary—gonadal, HPG) i f) 3y
fE , FEARAR PR AR 2R DN TR T 5 o o B
TRYT A IR, W] A o A7 55 PR DR R 3 A L3S T
KT SE—2BUESE T IR Z MG T KRR
551 R ) e iR 9 SC B Y, T 156 HOMA -
IR J& HUA 551 8 35 5 IR i D) RE VR A9 1k 37 fa 6
RIE .

AREFFE I AR LB FT 5 TC TG Z [ Y EE F , {2
PR 3 B8 VR 41 4 IF NAFLD  HLP [ e {51 Bz ALT
KV TR E R A, EHN—mrs 28,
EAE B YA IR U AL 0 S T AR TR IR D5
JF2A . HUA W] A AR B B0R BT, 7553 IR, I
K ARIE RN, T BT A IR B BRI AR M6
AT BB ALT 45 1T WIE 2H 21 2= b a0 W 5 %) B 2, A
w7 ARFIE & B ALT ACOF R, FT AKCE A,
BRIy e R B R 2 B, )T L 1 HUA L
NAFLD L J2& MS B2 53, 38 AL 45 N (IR OB A Q3 5
W HLP &I RS . BlE MS 19 &0 R B 2T,
EA DR RS, B g T K5 MS A 6, MS
B 5 M R ) e e Y ST S B R . R
NAFLD & & I IERE IR, W5 5 #0775 35 175 4 PEIR T
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