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PRGERL, F I BMIZKE 43 A AL (BMI=28.0 kg/m®) \#EF 2 (24.0 kg/m’<BMI < 28.0 kg/m*)  IE# £ (BMI < 24.0 kg/m*) . 7347 3
H B H ST IHFEAR 0 22 5 DU BMT S SRR R R . R 3 HBE NN ZIRAILE RN (ALT) y-2 S0k IR (y-
GT) AJHFEEL(TC) (25 iE 95 2 (FINS) B Z4EHTE 5 (HOMA-IR) 751 C Bk (CP) | AR R BRI 2 (TSH) 25 54 58t
(P <0.05) . M2, EREME D] AR BHEINZT 8 1A (HbA L) )5 , B2 BMIAYTFES , ALT ,y-GT \FINS . HOMA-
IR.CP . TSH T}, B IE A (r,=0.22.0.19.0.36.,0.38.0.27 .0.22, P < 0.05) , £t : TSH 1E % BT Z W 2 TS FR 9% B 25 i BMI K
SEXFHUAA AR BHESR AN ALT \y-GT \TC . FINS .HOMA-IR .CP . TSH ¥4 50, H BMI/KF-5 ALT . y-GT .FINS .HOMA-IR .CP.
TSH/K P IEAASE . K TSHAK AR S ITAG B2 Wi 2 BUGH PRI F8 2, R ol 2 AL %) 2 B0 FRos AHEAIN ZL AL S 4805 Al
IR RETTEE HIFE AR , BB 257738 T,
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Effects of body mass index on glucose and lipid metabolism, hepatic, renal and thyroid

function in newly diagnosed type 2 diabetes mellitus patients with normal serum TSH

Fang Da', Liu Ying', Ma Xianghua"?

'Department of Endocrinology ,’Department of Nutriology ,the First Affiliated Hospital of Nanjing Medical University ,
Nanjing 210029, China

[Abstract] Objective: To explore the relationship between body mass index (BMI) and different metabolic variables (glucose and
lipid metabolism , hepatic, renal and thyroid function)in newly diagnosed type 2 diabetes mellitus patients with normal serum TSH.
Methods: We retrospectively collected clinical data from 156 newly diagnosed type 2 diabetes mellitus patients with normal serum
TSH in our center, including gender, age, BMI, alanine aminotransferase (ALT) , - glutamyltransferase (y-GT) , blood urea nitrogen
(BUN) , creatinine (Cr) , uric acid (UA) , fasting plasma glucose (FPG) , fasting C-peptide (CP) , fasting insulin (FINS) , glycosylated
hemoglobin Alc(HbAlc) ,insulin resistance (HOMA-IR) , triglyceride (TG ) , total cholesterol (TC) , low-density lipoprotein cholesterol
(LDL-C) , high-density lipoprotein cholesterol (HDL-C) , free triiodothyronine (FT3) , free thyroxin (FT4) , thyroid stimulating hormone
(TSH). All the patients were divided into the obesity group (BMI =28.0 kg/m*) , the overweight group (24.0 kg/m’<BMI < 28.0 kg/m’)
and the normal weight group (BMI < 24.0 kg/m’) according to BML The differences of metabolic variables among three groups and the
correlation between BMI and different metabolic variables were analyzed. Results: Levels of ALT,y-GT,TC, FINS, HOMA-IR, CP and
TSH among groups were significantly different (P < 0.05). After adjustment for gender, age and HBAlc, levels of ALT,y-GT, FINS,
HOMA-IR, CP and TSH increased with the increase of BMI(r=0.22,0.19,0.36,0.38,0.27,0.22, P < 0.05). Conclusion: BMI could
significantly affect ALT,y-GT, TC, FINS, HOMA-IR, CP and TSH in newly diagnosed type 2 diabetes mellitus patients with normal
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serum TSH. Besides, ALT, y-GT, FINS, HOMA-IR, CP and TSH were positively correlated with BMI. TSH level could serve as an

index in evaluating metabolic disorder and follow-up in newly diagnosed type 2 diabetes mellitus, especially with obesity.

[Key words| type 2 diabetes mellitus ; obesity ; thyroid hormones
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Spk 2 RUME IR BB NEGR 4,491, 151 2045 4F
WTHE7.0242 . o E 2 BB IR A AN BB E 4
i 1.242, - HAAE LT BRSSP 2
B G R 2 2 — o AR e R PR 2 5 RNk 2
PRI ZEAL , BR 1R 22 20 WA 2 IR 5 Z AT Ab
2 U B e S e m A S w R
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= (thyroid stimulating hormone , TSH) 1F H LN B
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1 X&InFE
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Z(FT4) 4 0.72~1.81 ng/dL, {7 5 = MHUIR 7 52 R
(FT3)42.08~5.53 pg/mL.
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(HDL-C) \FT3.FT4.TSH, [k ZHEHTHEE (HOMA-
IR) F 3 BRS04 HOMA -
IR=FPG (mmol/L)XFINS(mU/L)/22.5, J#i!% % pmol/L=
mU/Lx6.965, F% & BMI 7K - 43 4y BE ik 4 (BMI =
28.0 kg/m?) | A 5 £ (24.0 kg/m’<BMI < 28.0 kg/m’) .
TEH 4 (BMI < 24.0 kg/m?) .
1.3 “%itFFx

K SPSS 20.0 e, % £ Tt i i K-S
R 0 AT IE AR A A A 3 o 1E A5 4340 1 728 2R FH
BabpifiZz (x + ) FR , SR LI BN 7 22
AIHT, A AP EL AR SNK K56 . AR IEAS A3 A 1Y)
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4 u) b AR HAE S Bk 55 o AH G431 R Spear-
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GT.TSH ¥ FIEH A, ZRARITFE L (P <
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WERZKNLE ., AWF5E RN, TSH IEH K2 2 1
W PRI H 3, AS[F) BMI B ALT \y-GT  TC A 5 1k 2%
5, HBMI 5 ALT .y-GT 2 1EAHE, ALT .y-GT£%
VA A% ) B A A8 AR . TRA TR 2FUESE , T
FIE i J9 0 2 0 I 82y 2R HRT 38 o, g S JR A S — b
Pk RAERES , 3 i B 22 RORE IR I ke 5 2%
FEHCAARERE LR I (NAFLD ) A & A= o 2 UK
g FIAE & NAFLD 1% 25 22 fa 6 [ &R, NAFLD 21X
WZEAAE(MS) I FIE LB . NAFLD 76—t A H
HR I N 6%~45% , 1 T8 JE RE R b & g ]
Ik 909%™ [RIA, 2 AURE PR & JF NAFLD Bk %
WIEFE AR N, REAEDFIE R, IE & Y N B
ALT TR Ay S leA) 2 2 FEORE FRvs £ T 5 R AIE BT AN
RN —ANHESZIIR S, AR R
BMI i A [A]BF, ALT \y-GT W+, BMI i £ fif
0 A 10 TR B o ] R 2 i v HE A v )
JRH o AW A BT B 1 ALT y-GT ¥ 7EIE
H RN SR FE LU A IR R SR R
28 1 3%y 2T TR ARG BMIL AT 9820 5 25 3 4 JFF e
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X6 IF NAFLD A sl HE e 8 A T T30, 25

R THiZH BMI F RS £ERE % ALT IL-6 . TNF-ar
DL S hs-CRP 2 N R, AWFIR S5 R 55w 4
—F, 3] BMI AE 1. 35 52 ) 2 RUWH s H o4 T
RE WA DA e e i Ty Rg . DRl e 5 2R KT
FEBOM A8 A5 5 A0 b 0 2 RUBE RS BB UM o6, &2 F
A AT DA A AR 1) 2 TRUHE PR 5 H8 2 IXUR: T i
PRIATE AR UE R . (FUEARB AT A B
75 BMI 5 L J§ 3% (TG . TC \HDL-C ,LDL-C) i FAH5¢,
AT REFIASHFFE - AN D s A K

[i7] i AR BF 9T 348 Sk 7R, TSHIE & 8955112 W7 2
PR H# , BMI 5 FINS . HOMA-IR . CP & IF A 3¢ .
JEJHEAH G S 9 E 5 2 BUBE DRI 1Y) 2 A & e s VA
Koo HARWFFE KL, E L & LT TSH /K-
3 B T E 4R IE R 41, Spearman A ¢ 43 HT #
W1, BMI 5 1E 8 Y [ N L3S TSH 7K P 2 IEAE G
TSH SZ /K TE ZFh A0 M4 A7 3Rk G RR T 4 . XF
TFAEHE G 2 BOBE PRI HR 2, RO TSH IE %, 24 TSH I
BE Wi AR 2RSS B 5, 2 R AR T 40 A 4 1L-
6, flifg Wy 4 3G 58 oAk 2R A3 WA A —
PEPEARE SRAE , 3X 23 F— 20 fin FM PR S8 2 1 JBR
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Table 1 Comparison of different metabolic variables between different BMI groups

YE| 1EH 2 (n=52) HBEAL (n=74) NEfELH (n=30) P1H
I (B 2in) 36/16 41/33 20/10 0.25
EIR (%) 50.33 + 12.72 51.08 + 11.54 49.80 + 12.70 0.88
ALT(U/L) 22.00(15.75,35.75) 26.00(17.00,44.25) 35.00(23.25,49.00)° 0.04
y-GT(U/L) 26.00(17.50,44.00) 31.50(23.00,63.25)" 42.50(23.75,59.75) 0.01
BUN (mmol/L) 473+ 1.12 4.82+1.29 5.00 = 1.28 0.64
Cr(pmol/L) 63.18 + 14.74 64.60 + 13.15 66.72 + 13.34 0.53
UA (pmol/L) 283.50 + 76.03 297.01 + 94.95 279.30 + 74.20 0.54
FPG(mmol/L) 10.14 £2.14 9.71 +1.91 10.05 = 1.64 0.45
CP(ng/mL) 1.29(0.93,1.68) 1.56(1.12,2.23)" 1.66(1.20,2.42) 0.01
HbAlc(%) 10.93 + 1.84 10.43 +2.04 11.10 £2.19 0.21
FINS(mlIu/L) 4.18(2.75,5.24) 5.16(3.67,7.92)" 7.30(5.26,11.11)" 0.00
HOMA-IR 1.82(1.23,2.35) 2.21(1.54,3.51)" 3.26(2.16,5.80) 0.00
TG (mmol/L) 1.90(1.29,2.86) 1.76(1.15,2.88) 2.17(1.45,3.13) 0.39
TC(mmol/L) 449 +1.01 4.95+1.08 5.09 + 1.04" 0.02
LDL-C(mmol/L) 2.14 £ 0.70 2.44 +0.88 2.51 +0.68 0.06
HDL-C (mmol/L) 1.22(1.04,1.42) 1.23(1.08,1.56) 1.20(1.07,1.39) 0.70
FT3(pg/mL) 2.81+0.46 277 +0.43 2.79 +0.37 0.89
FT4(ng/dL) 1.29 +1.78 1,35+0.19 1.30 +0.22 0.21
TSH(mU/L) 1.82 +0.84 1.90 + 0.86 2.39+0.81" 0.01

TEZS M AL i SRR + AR 2E (3 = )RR ARIES S0 B2 1, T A2 B0k PO 8Bl (M (Qu, Qu) 13RoR o HIER UL, P <

0.05; 5 E 4] Fb#s, P < 0.05,
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Table 2 Spearman correlation analysis between BMI and metabolic variables

T H/BMI 5 45 ALT v-GT BUN Cr UA FPG CP HbAle FINS HOMA-IR TG TC HDL-C LDL-C FT3 FT4 TSH

fE -0.01 =0.09 0.22 0.19 0.11 0.10 0.03 0.08

0.24 0.05 0.36
P{H 0.92 0.27 0.01 0.02 0.12 0.26 0.70 0.33 <0.01 0.56 <0.01

0.38 0.030.15 -0.03 0.13 0.09 0.07 0.22
<0.01 0.73 0.06 0.74 0.11 0.26 0.37 0.01

x3 KIEMEH . E# HBALc /5 BMI 58X R GHEIRHHE XSS 7

Table 3 Spearman correlation analysis between BMI and metabolic variables while adjusting for gender,age and HBA1lc

TiH/BMI ALT v-GT BUN Cr UA FPG CP

FINS HOMA-IR TG TC HDL-C LDL-C FT3 FT4 TSH

8 0.21 0.18 0.12 0.14 0.02 0.08 0.24
PIH 0.01

0.03 0.14 0.08 0.77 035 <0.01 <0.01

0.40 0.03 0.15 -0.01  0.12
<0.01 0.76 0.07 0.88 0.13

0.07 0.06 0.22
041 047 0.01

2 RUE PRI RIS 2 S8 B N I AR
P ERAL, HH HUR AR AR OGB4 AR R BT Y
R B A i - Ay TR AR A EE AR . I I
TSH X AR ZF0 4 5 K B AR 15k 31 Sk i 1
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P ST A PR ER R XU 1S n 1.93 A%,
I, B2 10 2 B PR S5 AR 2 1 3 R A 1
15 TSHKY-. W58, IEH S (AR TSH K35
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SRR, 78 TSH IE 7 (B2 B 2 BUBE IR B8 AR
oh, AT 2H 5B 5 0 I3 TSH /K -3 5 Tl S
FIE 5 41, Spearman A/ HT 2RI , BMI 5 1E i [
PIALTE TSH KPR IEA R R . XATREA LT
JUFRHLHE] : D 2 BFFEIESE , 58 F ] Ui 5~
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QBEIRIE B F A Bl A TR SRR e i
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AU TSH KON T B, [AIEE TSH 36 1 3 30 R R
TSH Fh5 AT g fe— AU R B, R FAL
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