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(8 E] B9 T EEEMIR B YIBEA (laparoscopic sleeve gastrectomy , LSG ) X AT A SR 95 75 4F U3 M H o i = K-
AR, FEER VAL . T3 I 45 il 37 LSC FAR MY & AR BAERERE B H [ARFEHE 2 (body mass index, BM1)=30 kg/m’]
P R BB, 43 R BRAl PR RE A (OB 41, n=23 ) FIAL I A B K 41 (AN 41, n=22) , K A S AR BT FIAR 5 6 4~ H 4L # 1
AN AR bR (PR BMILE L R AG L)) WEACIFE AR (it S Ak m 218 1 P 2 B EZ e 20 JRAIHE R (U
(TP Y R e 7 B TR R T AT B AR AR IR | 20 B LR IR L A 2R 6 R IRAE N ) B B ER KT, 9F
SARFAT A, G55 1LSC v DA B4 T AR 58 M AR R R 2 ) RS2 R (total testosterone , TT) 7K. ARET AN TT A K (7.60+
4.43)nmol/L AR T IEH /K, B i EE T OBZH(P < 0.01) ,0BZH TT A (10.42+5.14 ) nmol/L, WHIE ¥ k. ARJ5 64~ A i OB ZH A
AN TT KRR ETE (P < 0.05) , 0B ZH 4 TT 1551 (15.58+5.32 )nmol/L, AN ZH 3451 (21.13+23.43 )nmol/L, HiH AN 2H
TT IR OB 4L B (P < 0.05) . ARJF 64 A I, AN 4L, OB 4114 45 K 1~ | L2 [ 1% 2K V- e 8 AR5 50008 B 8 A1
(P<0.05), H ANZH FREE R . W41 H ARG 6451 B TT 95 BMI RS L) e 5 EHEHHe 5 25 8 AR5 2 h iR 22
FAHIR(P < 0.05), G2 E AT 2 h MFETCAEHE(P > 0.05) . 518 : LSC AN BEA R ARNE e FR 3 A AR E i L3 ol ik 3 g
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Study on effects and mechanisms of laparoscopic sleeve gastrectomy on the variation of
sexual hormone in young male obesity with acanthosis nigricans

QIAN Chunhua', WEN Xin',ZHU Cuiling',BU Le', WANG Haiquan®, QU Shen"

'Department of Endocrinology and Metabolism , Shanghai Tenth People’ s Hospital , Shanghai 200072 ;’Department of
General Surgery ,Shanghai General Hospital , Shanghai 200080, China

[Abstract] Objective: This study aims to evaluate effects and mechanisms of laparoscopic sleeve gastrectomy (LSG)on the changes
of sex hormone level in obese young men with acanthosis nigricans. Methods: The clinical data of 45 young male obesity patients[ body
mass index (BMI) =30 kg/m’] who underwent LSG was collected. The obesity patients were divided into obesity without acanthosis
nigricans group (OB group, n=23) and obesity with acanthosis nigricans group (AN group, n=22). The anthropometries parameters
(weight, BMI, waist circumference, and body fat percentage) , glucose metabolic indices [ plasma glucose, glycosylated hemoglobin
(HbAlc) , insulin, homeostasis model assessment-insulin resistance index (HOMA-IR) ], lipid profiles (total cholesterol, triglyceride,
high density lipoprotein cholesterol , low density lipoprotein cholesterol) , inflammatory factors (serum uric acid, interleukin-6, tumor
necrosis factor a) and sexual hormones were evaluated and calculated. Changes of these variables before and after surgery were
analyzed. Results: LSG can significantly improve the level of total testosterone (TT)in obese young men. Before operation, the TT of
AN group was only (7.60 % 4.43) nmol/L, which was lower than the normal level and significantly lower than that of OB group (P <
0.01). TT of OB group was(10.42 = 5.14)nmol/L, which was also lower than the normal level. At 6 months after operation, TT levels in
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OB group and AN group were significantly higher than those before operation(P < 0.05),TT level in OB group was(15.58 + 5.32)nmol/L,

was(21.13 £ 23.43 )nmol/L in AN group, and TT level in AN group increased more significantly than that in OB group (P < 0.05). At

6 months after operation, inflammatory factors, plasma insulin level and HOMA-IR decreased significantly in OB group and AN group

(P <0.05),especially in AN group. TT was negatively correlated with BMI, body fat ratio, HOMA-IR,, fasting and 2 hours postprandial

insulin (P < 0.05) , but not with fasting and 2 hours postprandial blood glucose (P > 0.05). Conclusion: L.SG can not only effectively

reduce the weight of obese patients, but also significantly alleviate the hypotestosterone of obese men with acanthosis nigricans by

improving insulin resistance and inflammation.

[Key words] laparoscopic sleeve gastrectomy ; obesity ; insulin resistance ; testosterone ; acanthosis nigricans

PR B % (acanthosis nigricans , AN ) Sz E- 95 AN
S — MR I B IR , B L B R LSRR o
FAL R, I R B B2 JER S ORL VRS, 52 KRS 4
FEBUE R SE S, K AE TSR T RS R A
B ARERAL, Bt W TSR . AN — B H0A R
AR 1 — b B SRR I, (B T AR Fifi A 42 BRE
JHEHE RGN, ZEAEBRNE TR Bk Bk 22 4 30
X B RS AT EAAETE SR R, PRz R
AN, HHEMHFSE CAESE R E AN 50 5B =R
[ 5 RACHUEFVIAROC ™, e 30 PRI T
REVBURAE B EART B BB O A XU 4
e BATBRAEMTEAR I, BHEACIEERE G IF AN,
VSR (total testosterone , TT) 7K -4 BALEAE FBE A4 55 14
BFE AR DI RaR ALERE AN PR
PERR I RERORAE 2 [ N SN TR . AR SERY
TR B 5l B — W SUIRAE 256 T U R BE AT AR
AR, HARE AR AER AN RERF A, A REMARA
AR AR Wl TR T AR AL R DG | Rk
PR A ER, A A 1 o R AR A R], E e
S22 H AT R D8 7 ZORIEY P A AL B AR G
HRAERABTBL,

5 I % 1 AR DT BR R (laparoscopic sleeve gas-
trectomy , LSG) XN FARERAE ] B8, X FARE Y HAR
FERAF XS oAbl A A, AR5 I K AE D, R AR
eI KRR AR AR 2, Bk TR IR AR,
35 AR A AL E BOIESE ™ (ERRAR R LAk
1 HAWYT R — BAFTEF L. AW B TERIT LSG
XTHEERE AN B 45 55 M 28 28 MR AT (9 52 e F
YEFIBLE

1 X&FMAE

1.1 %
A 2016 4F 1 —20184F 12 H 1F FiHETT %6
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T NRE BN B 112 XA BERR k2 8252 1.SG
BT AT 5B AR P 45 6], AR B2 45 %4 (body mass in-
dex, BMI) (38.77+5.26) kg/m?, 4 4% (32.67+7.32) %,
MRIE RS EFF AN, 3 A B gl P AR B4 (OB 41, n=23)
K ANZH (n=22)

R A P 32 W b o s BRURE JRE RR 3, B
BMI=28 kg/m®i2 Wi A LB . A 55 A kb ofe : D
BMI=30 kg/m’; Q4E {7 18~40 % F % ; @ AN & 1)
ANTEAr=241 . AN [IZ Wi FIT-53 2 JESCik (9 ][ 39
HRVEAMARUE : 043, I I B AR UL 5 1 47, I 5 00
ST L, KA SEFTCRN & 253 R JR)
BT Ty, AR BN 2% (P FE i H <3 em)
3%, WP LR B S 2 (ML = NUE 2%, T
JE 38 3~6 cm) , WLEE AL T B IEFT 7 B A O
4 43 EE B[R Ao SN 2% (5 B 3E H >6 cm)
MIERGAIIL] . AR AN BB IS T R B
TETARATRE AN A9 R kB (R R Ry B A CH:
A 2 A Rz R R AR B, B — 58 & A T Bk i L
SR B IR e AR e 25 Gy e Aar i 28 FLmT 5 58 M s, LA
AR A T

BT L LA T N REE BE A B L it
Y, I 6 R B ) B ARG R R S S A T4 B
5 @ ) 7 -2 28 s W) A5 (I R A5« ChiCTR-
0CS-12002381) .,

12 Fi
1.2.1  AMRRZF 545 AR

H 282k 5 U ol = iR 5t oy A5 32 103 1) B
r ARHE R, RS BMI(kg/m?) ={ATE (kg)/ 5
2 (m?) o 3 1R 5 AR iR I £ 42 HBF-358 Q401020
10LO1322F, Kk} Je /8w, B 4% ) % i BF 58 % 4 it
FHARBE LB R 5E o A BRI e 32 iR S 18 e
BRI MR R s L5
TR GG RS AL VKT 1) R R
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122 Rifffe KA AT

JIT A R A R IE 0 BR A AR IR A 1 10 h D
b SRR A AR DK LR AS EA TG 1
A R AR AL RS (B TR ] SR D ISE , M
i 5 2 R F AL 27 206 (B TR ) L 56 DI AE 5 1fi
g [ B JH[E B (total cholesterol, TC) T 7H = (trigly-
ceride, TG) | 15 % i i 25 11 IH[& 5 (high density lipo-
protein cholesterol, HDL-C) Ik % £ JIg & 1 IH [ib] it
(low density lipoprotein cholesterol, LDL-C) J IR R
(uric acid, UA) FHEgE (2 [RAH], R EDIE , AR
(interleukin, IL) - 6 1 J82 38 € Al ¥ (tumor necrosis
factor, TNF) -a AU K 63 (PE T2 A, 4 )
E o RSB PEAR Y R 5 R AKHTTE 2L (homeostasis
model assessment - insulin resistance index, HOMA -
IR)=% Hﬁmﬁi(mmoymx SHEBES E (mU/L)/22.5M,
123 MHgEne

%ﬁﬁﬁﬁl%ﬂ‘ﬁﬁﬁ%{ﬂ'ﬂ%ﬂiﬁ:@? (estradiol , E2) .
TT . U I 1 1% 2= (follicle - stimulating hormone , FSH)
N R 1 (luteinizing hormone , LH) P K 18
PraKF- o MR TR A 1 A 1 55 1 M R 2 g el i
E SCA TT<10.5 nmol/L, [A]H LH 1E# ™,
1.3 “%itsasix

IV I SPSS 20.0 #EAT G220 M o I R
BB bRifE 22 (x £ ) FoR , X EUIR AT 2870 A A
50, X R TEZS A3 A1 BT R BORKEA T ¢ K30, REAN A
BB AT ES OGS . RN R T 2
BT (ANOVA) HLARZREA IR . (1] Pearson A%
FBIHTEAR I TTE SR R E . T
S LU P < 0.05 R 22 A Gei 2 o

2 # R

2.1 FRATEHRE Aol KA 454709 o4k

OB 41 4F#% (33.50+4.40) %7 , AN 41 4% (32.72+
8.85) % \MAEFI L E R Gt =B X (P>
0.05). KA OB4LFI AN éﬂE’JwEBMI%_#%%ﬁ
2R (P> 0.05) , AN 4L RIE L5 OB 41 g & T
H(P<0.05). RJF 64 HEF OB AN 4R
BMI . JE g b 25 B 5 R (P < 0.01) , {H AN
HIARNE LB E T OBZH(P < 0.05,% 1),

KA OB 4L F AN 41 TC TG \LDL-C 22 % T4t it
27 X (P> 0.05), 1 AN £H () HDL-C 0 B A T
OBA(P<0.05,% 1), RJF61HHET OB AN
() TC FTG ¥ B 2 F [, 1 HDL-C B @ = 5 Horp

AN 41 LDL-C F AR &, OB 414 LDL-C A8 A Hi
BETFHP<0.05,%1),
22 FRI BRI AR K IE B F 69 T4

RHT OB ZH F1 AN 20 1) 25 i i b s Ak i 2126 1
FeAg 24 S EGEH2 L(P > 0.05) , AN &5 2 h
MW T OB £ (36 1) 517 AN 20 A4 2 I Jj 15 2 A
JF2hER RN EERTOBA(P<001), F4l
HOMA -IR #5875 , AN 2 B 5 35 T OB 4H (P <
001, 1), RJF 6D W, M4 )23 1 I8 85
2 hifibs B £T 85 1 2SR 3R RS 2 h RS
E HOMA-TR B ARATHIA & TR (P <0.05). ANZ
()25 G BE V5 2 ho bl BEE a8 &5 2 h
[ 1% % \HOMA-IR H OB 41 F & N 8 %, RJ5 AN
2 73 G M &5 2 hoiobE BRI 8 1 HOMA-
IR BT OB (P<0.05,%1),

AT AN 2 5 R AE R F 1L-6 2 & 5 T OB 4
(P<0.01), 4 UA . INF-a/K 2 R LG 7 E
Yo ARJF 64 HEE, AN 4L RAEH F1L-6 . UA [ TNF
o B, SARATH L Z S A g FE X (P<
0.05) , OB ZH VA UA . TNF- o A i B i FE A% (P <
0.05),1L-6 ZEARJG LI WAk . HARJSF AN 41 RAE
K F-IL-6 .\ TNF-o 4 OB 41 T [ 5 R B I (P < 0.05,
#1),

23 FRAT
AR X A

THE 558 5 45 B 2 Ak & M 5B M R ) i Dk
B IE E XM TT<10.5 nmol/L. AR Hif AN 40 TT /L K
(7.60+4.43) nmol/L , {& T 1E # /K-, i F KT OB
4(P<0.01),0BZHTT #(10.42+5.14)nmol/L, tHA% 1F
WARME(E 1), AJ5 6 H B OB LA AN 4111 TT /K-
PR R A0 B TFE (P < 0.05), OB 449 TT T )
(15.58+5.32)nmol/L, ANZ |35 (21.13+23.43)nmol/L,
HANZTT /KB EmFOBAL(P<0.05), K5 AN
HTTH OB T B B . AR HT OB 41 Al AN 41
) E2 K22 R LG8 L, AR5 6 A B4
B ARHT I Z TR (P < 0.05) (B4 24 R 5112
B BARAT AR FSH LH FL, 22 2058
TR, SARETH LG, 2 7B RS2 (P>
0.05,& 1),

PIZELIE e E B AR S 6 4 Y TT S AR T8 br
HEATAICAE T 2 3, OB 4R AN RS 64~ H B9 TT
1415 BML &S oAl . HOMA-IR (25 i 2% J5 2 h 8
RETAL(P <0.05), 52 E M5 2 bl oA
KtE(P>0.05). OBAARE6MHITTH UARR

J& M KR 0 AR S AR X AR 4R
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Table 1 Comparison of anthropometric and metabolic characteristics in obese patients before and after surgery

(x+s)
. OB4(n=23) AN 4 (n=22)
i R K64 A R NI
& (kg) 128.92 + 14.77 84.77 + 18.78" 132.90 + 18.65 88.06 + 16.79"
BMI(kg/m*) 38.45 + 4.48 26.83 +5.32" 39.57 +5.17 27.28 +4.39"
JEF (em) 118.08 + 8.16 96.50 + 9.93" 128.77 £ 9.27 103.75 + 11.52"
NG LA (% ) 34.12 +2.84 24.50 +5.77" 39.50 + 4.42 27.77 £ 446
TC(mmol/L) 4.63+1.25 438+ 1.01° 4.47 + 147 411+ 1.00°
TG(mmol/L) 1.86 +0.92 1.05 +0.58" 1.67 +0.70 0.89 +0.26™
HDL-C(mmol/L) 1.02 +£0.22 1.32+0.19° 0.87 +0.17* 1.11 £0.20*
LDL-C(mmol/L) 3.01+1.03 2.59 +0.69" 290+ 1.19 2.82+0.96
b ML & M (%) 6.80 +2.42 5.80 % 1.17° 6.74 £ 1.72 5224043
25 JiE % (mmol/L) 6.13+1.32 575+ 1.78 6.35+2.70 4.60 +0.47"
5 2 h A (mmol/L) 11.68 +5.65 5.52+3.19" 9.50 + 4.45* 417 +1.98
23 JEIRE R (mU/L) 19.67 +9.40 13.94 +7.25' 47.81 +33.93" 12.33 +5.68"
)5 2 h 2 (mU/L) 127.80 = 109.27 23.15 + 1522 168.59 + 105.24* 4226 +70.89™
HOMA-IR 5.20+2.82 3.61+2.73 13.67 + 11.05" 257 +1.317
IL-6(pg/mL) 2.90 + 0.98 298 +1.53 17.02 + 62.10% 2.57+0.79"
TNF-a(pg/ml.) 11.78 +9.94 9.28 + 6.33' 11.02 + 8.32 747 +3.06"
UA (wmol/L) 465.85 + 66.47 403.45 + 56.61° 459.31 + 105.85 410.41 + 85.09°
ERET#, P < 0.05,"P < 0.01;5 OBZH [L#,*P < 0.05,P < 0.01,
A D0B4l B D0B4l D0B4l D D0B 4
307 mmANZ g TmmAN%] 107 ANy STmmANl
2 2] x s 150 * S i' - 6
2 3 . <
£ ## £ 100 \;/ N ; 44
E 104 2 50 2 2] = 24
0_ . . .
ARHi ARJE 61~ H ARHi ARJE 61~ H Rui RE64H A KJF 64 H

AR TT /K FEAE 5 B BT B2 7K P HUAE; € TR FSHUK P FEAS; D PRZE LHK P Ho A . S5ARATHAES, P < 0.05,7P < 0.01; 5 OB 41 ek,

‘P <0.05,%P<0.01,

1 FAEEEMHEEERENENL

Figure 1 Comparison of the variation of sexual hormone in obesity patients before and after surgery

A (P <0.05), 1M AN 44 TT 5 UA LA &P (P >
0.05,%22),

3 % R

T3P P i Ty R DB A R v R R Bk = 5 1R A
— Rl REZE G AL o WFFE A MR R B = B 4R
WS INT  AR N, AR 2 R 0.4%~2.0% 1k
HAE I PR I A AT IA 6%, (HIE TS VAT RAMA
2e5e SRR CEFR R MR R YRR LR
SEP HRZME D 2 T B D B E D RE IR . Fer-

nandez %5 8 T A T3 MR BRI ERGE AE 5 AR
YIFH G, FRATREAEMF T HE4T 2T Logistic 1814347
K, BMI %5 i Ji i 2 . HOMA-IR 1 C 2 45 A J
RO £ 2 1 4k 2 5 e R 0 ek 2R R 14 A 6 PRI
2, o AR B s Al P T ek R b A 5
P R T BE ISR E 11 b 91 5 At B B 1 BH S 7 o,
1T 30% , 11w B 5 2R MLAE L AP
£ AN B 55 PERE B 53 & R T T 60% . A
Ie3a U] 55K B8 R R RERE A& 0 55 PR 1 R T B
R AE 1 5 o 2016 4% 36 [ I R P 43 6 = 0 2
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Table 2 Correlations between TT and each parameter in
male obese patients at 6th month after surgery
oB4 AN

G P P
BMI -0.035 0.039 -0.013 0.036
R Ll -0.563  0.006 -0.047  0.002
25 N M bk 0.239  0.284 -0.133  0.402
05 2 hoIlgE -0.077 0762 -0.023  0.894
RS ER -0.227  0.033  -0.055 0.029
BIE2hENRE -0286 0.028 -0.067  0.037
HOMA-IR -0.196 0.038 -0.065 0.035
UA -0.677 0.001 -0.187 0.235

6 41 7 Dol T AR AR R o o A M JRE B A JRE A 5
I K AE B — A VA BB 7 J7E T . P LSG
AR h Ul A (18— Fif, DR A T B R O A
E /D, H AR E NSz T % T AR AR
5 T RE AR T R, 75097 2 BB IR 5
T AR AT T — S, (HR P 5 AR B PR LR AR
AP P iR ) B DGR AE B AR RN AL i i A

R

TR | A 55 P P S ol i , 246077 S 3508 1k
ok PR R D) RE VSR AE P AL, B AT A
55 5 Mg MAE | 5 192 5 3R IAE | R I AR R
o JR B 2 I A B AR S 9 ] SR 1 i B
Gy, SR B AR DI REGR o ASWFIE & B, BE
BEART 6 H K TT 5 BMI &S H 4] . HOMA-IR |
RN 2 WK R 2 AMHC, #2186 FARR
() OB ZH FI AN 20 114 55 P I Je 8 8 25 RN I 2 o Jike
B E KR B R, HOMA-IR B3 T, fEbEE
FRAE I FOKOT 1 B B R ARPL I e , e
FEE ARG W TT K PHEA R 35 T, I RKEB IR
B T K- (TT =10.5 nmol/L) , F i AR R TT K
T v 1 5 2 IMRE B 5 R AHCHTE E AY AN AR
TG B ZACE oW B RS TT FHE
TN . IrLL, ARBFFEIN R LSG £ BRI A4 2 11 [
i, 308 o el 2 v R 2 2 R S RS, A
P SR ) B RN 20 A5 BV, R e T B AR
JHE R I 4 e MM BR ) REIRGRAE , Frh AN BB N
FAR A AR 5 B A AC P 5 M s SO I

T3k Bk SRR F SR LW, R A2 R B
i -2 A4 g e 1 7 S U5 AT A e 2% B T A
1R R R AR 5 ) SE R 0 KT o AR A —F LUAIG
JE RAE R AR AR ZE LR B B IR I 1 R

SE R T, 10 C-J b & L IL-6 . 1L-8 \TNF-o ., UA W i,
Ty, EL AL AR B i = . ST ARG N
(A4S PR I 8 3 234 o 98 i PRI 1) 88 T3 46 1 FE R 41D
il T k- AR B, A AT S R K T S K
REEAIR S S SR i A5 P g I 2 s DR g, gk — 25
0] e i - R B, 5 2 U 3 T I S T 1,
FE MR AR E B, IR E ARG TT S
UA 2 MG ARG HAEA0RE A AN B35 10 208
F TNF-o \UA ¥ 80 2 R, HORAT R AER ST ™ E
) AN 4 ARG RAE [ F 1L-6 \ TNF-o | B 5T A
i, RS TT AP AR OBA NN B3 7EFAR
JE 1S B R B3R 45 o AHSE AT B Al BB P AR
I AR AE A F IL-6 K A ZEARJS 6 1 H
PR AN Sk, DRI T AR X T e AN T ) 9 TR
AR BT AARIHFEIA R SLG 38 i o5 8 fie £
TN RIS Il T RAE R X Fr i - T4
=P AR P U L U D X S S R A ), 2 OE T
JIESJie 55 e B () ARG S AL , 2 7 2l T MR
(R4 K 1 5 PR AR I RE VAR fiE o

25 LA, SLG J&— & A 2 AR
AL RERRARAAR R, 7 L AE & 35 i3 1 AN %) 55 e
Jie SR ) v R B2 2R ILRE RN 5 KL, i AR
A, T A 5 PR AR SR TR IUAE , A AP AN (1) 55 4
P i g g DR SE AR TR IR RYATT T R AR S
[i5] B} A BIF I8 I A7 AE — SR 22 A 37— T [ ] Josi
WFFE s ALIREAS S ANE 22 5 AT HERR 7T BB 25 M S
TROF R H A R 2R (A8 AR PR 55 s R Y
SR R 2 R 6 TR 45 SR AL AT REAT S
I, TAEASR AR FE e — 25 e AT
[SE& k]
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