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[HZE] a & AR 2 RO FRIG (T2DM) J55 A M3 B R BRI 2K 5 1 I IERE 7 160 AL VEA) IO AH G, o ok - Wi 4E 328
T2DM J A, 38 3= 00 ek i 375 DR IR0 28 = A PP B DR R (T3 ) T 8 IR AR 2B i — i AR IR LR (FT3) A2 R R I
FMAAAR B (A W o AR R R 2L R IR =R AR e AR IR = R AR AR I ) O
X VEA AU TR AT A= Wy s B 7 i R . 4 % . Spearman A1 C /A HT R B, TT3  FT3 5 VFA 2B IEMHE KR (r =
0.184.0.173,P <0.01) , ZyogtkmlT/r W, TT3 5 VFA EA SIS R (P <0.05) ,TT3 &3 1 nmol/L, VFA 14
B 13 em®, #5+  T2DM FE AR TT3 5 VFA A5G, ol BER ML 1 & 59 P9 E i 5 41 8L 89 A FRAR I ML, JE AR (15 A S
B8 N ML
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Study on the correlation between visceral fat area

and thyroid hormone in patients with type 2 diabetes
ZHAO Wendi, WU Chenchen, XUE Li,SUN Weihua

( Endocrinology Department Standardized Metabolic Disease Management Center ,
The First Affiliated Hospital of Bengbu Medical University ,Bengbu Anhui 233004 , China)

[ Abstract] Objective:To explore the relationship between thyroid hormone and abdominal visceral fat area( VFA) in patients with
type 2 diabetes mellitus( T2DM ) . Methods : The serum levels of total thyroid hormone, total triiodothyronine(TT3) , free thyroxine, free
triiodothyronine ( FT3 ) and thyroid stimulating hormone, and biochemical indexes ( fasting blood glucose, fasting insulin, glycated
hemoglobin , total cholesterol , triglyceride, low density lipoprotein cholesterol and high density lipoprotein cholesterol ) in 328 patients
with T2DM were measured, and the VFA and subcutaneous fat area were detected by bioelectrical impedance method. Results: The
results of Spearman correlation analysis showed that the TT3 and FT3 were positively correlated with VFA (r =0. 184,0. 173, P <
0.01). The results of multiple linear regression analysis showed that there was an independent correlation between TT3 and VFA (P <
0.05) ,and the VFA increased by 13 ¢m2 for every 1 nmol/L of TT3 increased. Conclusions: The TT3 in T2DM patients is related to
VFA ,which may be the self-protection mechanism of the body against excess visceral adipose tissue, and adaptive mechanism of the
body to maintain metabolic balance.

[ Key words] type 2 diabetes mellitus; visceral fat area;thyroid hormone
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g2 K B T I 5 M v RT3 5 A8 R A
A, XEEWPRERTIARG H S —m04hie. BH
B 2 TSR A R AR 2 IR DA e dE
B T2DM J5 A PN IE A 105 T FH ( visceral fat area, VFA)
AR R AR M | ] g Dk A REIT 5 AR R
TREA s M AR 12 AL b Y FRIR 2 RE 98GR (P )
AN A H U A FH Y . T2DM HUR IR L VFA
Y5 R RS VI OC , =38 Z (B AR 52 e 7 A A
L EXRMATERE, B, A5 R T2DM H
ARBRINREIE AR, R 1T VFA 5 R AR BGR 9 ¢
o BUEIRE,

1 #EREFE

1.1 —fE&EN

VEH 2021 4F 12 A & 2022 4 7 H i ER K
2 — BN R BE BEi2 19 T2DM s A, I8 A bR i1k
ARG A B0 (MMC) 8 B S 8ednifE. (1)
AEWS =18 [ %5 (2) T2DM B2 W44 4 56 [ PR
Ph23 (ADA)2020 4Fil %€ 19 T2DM i2WitsifE, (3)H
PRI REIEH .

HEBRARIE . (1) BRAE IR 2 | = 8 1 b L &
PR GY SR RS ST e s (2) ERdE 1 N H N
i AT Rt R BRI = A T AR T R 259 (anobl Kz
R AR R STHRRIRZG Y AE) s (3) A H
RIEFARLE; (4) HARIEDIRE S & (5) A %M
JifRg s 5 (6) 0 ST VEFIIRE S E A2 (7) A
B LI Lo

328 il NEA A B, MR R B KA
—M R B E B B A, B S 5 E YN ES
INAB I 2 E G R 15
1.2 A%

JIi s 2 5 38 2 AR ) B AR BCE N NFE
JER R IR T IR SR E A, A S
5E B G AR RO, T AR T e AL
(BMI), IiES5E 7R LA5E 8 h J5 RAEHIK
I, KA G E AT bR . PPAS AR K S B IR 5 3G
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YRR SR (HOMA-IR) f FH 28 XA 25 1 1 77 e
B2 (mU/L) x 258 MU (mmol /L) /22. 5,

fdi 1 DUALSCAN HDS-2000 38 3 4= 9 H BH A0 4%
P& VFA F15Z T JE W5 T AR ( subeutaneous fat area,
SFA) . MERT— K 20,00 AR, 18 S2id#H
(L RS B R R o S R & O S P
FfHb I 5E R IS AR, PRI 7K T B i A
B, PR A R AR TR A e e B dR
NI AR B I, - M S8 EE T g e A
FRAEIEE . 4 VFA I SFA, 48 ABF5E A BEH
P VEAR DU 50 52 %070 A A (VFA < 62. 05 cm®) |
B(62.05 < VFA <83.85 cm’) . C(83.85 < VFA <
107.5 em®) D 4H(VFA >107.5 em®) .,

FT3 .FT4 #1 TSH 7E Cobas e601 43 H7 {3 ( 1 [ &
WP A2 Wi A 7)) b A2 & 6 e g% o BT vk
Kl FT3 FT4 1 TSH A4 N 28 55 R 500 91 <
7.0% . <5.0% 1 <3.0% , FT3 FT4 F1 TSH 94t
(8] 745 2B ] <8.0% . <7.0% 11 <8.0% , f&H!
IRAR 8 2 (thyroid stimulating hormone , TSH) | FT3 |
FT4 BIEH Z 5 W HE 2 %18 0.4 ~ 4. 34 mIU/L,
2.14 ~4.21 ng/L 5.90 ~12.50 ng/L.,

1.3 FitEH*

KA TT 200 BRI | x° K25 Spearman A

KA AL TCERAE [0 2347

2 #R

2.1 4 B—RREBMIERIEIR LR

ol = L 78 )5 2R ( total triiodothyronine , TT3) |
FT3 15 4 a2 573 ¥H St 4L (P <0.05) , &
FR R 2 (totalthyroxine,, TT4) \FT4 | TSH 22 %370
Giil4# 7 L (P >0.05), SFA BMI, %[ HOMA-
IR . =@ H M (triglycerides, TG) \TT3 . FT3 M A 41
F DS BT S TR % R R & B B2 (high-
density lipoprotein-cholesterol, HDL-C ) . ik % Ji& if &
H JIH[# % (low-density lipoprotein-cholesterol , LDL-C)
EREEEE (P <0.01) (WFED) .

R1 4B RFEBFIERIEFRLE (x £5)

el n 5 & W % it/ AR SFA/cm? BML/ ( kg/cm?) JEEFEl/ em
A4 82 38 44 57.7+£12.7 6(2,12.3) 141.7 +42.3 22.9+2.0 84.7 +5.9
B4 82 41 41 57.2+13.2 10(3,15.3) 189.5 +41.7 25.0+2.3 89.7 £6.1
C4 82 43 39 56.9 +11.4 7(2,13) 220.0 £53.1 26.6 +2.2 93.2+6.6
D4 82 53 29 57.2+14.1 6(0.5,6) 264.8 +67.2 29.8 +4.7 98.8+7.6

¥ — 6.51% 0.06 81.024 77.73 122.54 77.73

P — >0.05 >0.05 >0.05 <0.01 <0.01 <0.01
MS g1 — 166.25 9.163 2 714.651 8.990 32.888 8.990
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SR RE(TC) /
sl 25 MR LB HbAlce/% HOMA-IR TG/ (mmol/L) HDL-C/ ( mmol/L)
(mmol/L)

A2 82(38/44) 8.6(7.5,10.6) 1.2(0.5,3.6) 1.0(0.7,1.6) 4.6+1.6 1.1+0.3
B4 82(41/41) 9.0(7.8,10.0) 1.8(0.8,3.4) 1.3(1.0,2.0) 4.2+1.1 1.0+£0.3
Ce 82(43/39) 8.9(8.1,10.6) 2.7(1.2,5.2) 1.5(1.0,2.4) 4.4+1.0 1.0+0.2

D 2 82(53/29) 9.4(8.2,10.6) 4.2(2.2,9.8) 1.6(1.1,2.8) 4.1+1.3 0.9+0.2

F 3.90% 2.584 32.534 30.794 2.06 12.63

P >0.05 >0.05 <0.01 <0.01 >0.05 <0.01
MSeg — — — — 1.581 0.062
I LDL-C/( mmol/L) TT3/(nmol/L) TT4/ ( nmol/L) TSH/(mIU/L) FT3/(pmol/L) FT4/ (pmol/L)
A2 2.8+1.2 1.2+0.3 85.8 +21.5 2.1+1.0 4.3+0.6 18.5+2.9
B4 2.5+0.7 1.3+0.2 86.4 +21.3 1.9+0.9 4.4 +0.5 18.1+2.9
c#4 2.6+0.8 1.3+0.2 81.2 +21.9 2.1+0.8 4.5+0.6 18.2 £2.7

D 2 2.2+0.8 1.3+0.3 86.6+19.8 1.9+0.9 4.5+0.5 18.8 +27

F 5.05 2.70 1.20 1.22 3.22 0.97

14 <0.01 <0.05 >0.05 >0.05 <0.05 >0.05
MS 0.833 0.068 447.85 0.823 0.313 7.850

AR X ; AR He {8
Fz2 T2DMEALL VA AERTER ZTEER RS

Bkt B t P SE B
TT3 12.972 1.997  <0.05 6.497 0.097
BMI 3.115 5.914  <0.01 0.527 0.346
SFA 0.100 2.714  <0.01 0.037 0.195

HDL-C  -11.575 2.117  <0.05 5.469 -0.087
JEE ] 0.753 2.856  <0.01 0.264 0.179

2.2 XMW

2 BUME PR 59 AN VFA 5 SFA (r =0.745,P <
0.01) BMI(r=0.718,P <0.01) JEH (r=0.669,
P <0.01) HOMA-IR(r=0.129,P <0.05) .TC(r =
0.291,P <0.01) ,TT3(r =0. 184,P <0.01) .FI3
(r=0.173,P <0.01) ¥4 5 B 1 1E AH OCOC 2 5 1 il
(B =0,%=1)(r=-0.126,P <0.05) ,HDL-C
(r=-0.185,P <0.05) .LDL-C(r= -0.181,P <
0.05) BB AR LR,
2.3 &M VFA BEM S L& ERVFS

LI VFA b K78 2 | ¥ SFA  BMI % il . HOMA-
IR.TC . TT3 . FT3 4% . HDL-C ,LDL-C %5 7F I iA4H
KoM A SIS E XHE AEAERENA LT
PRI AP, 25 5 R B0 TT3 J& VFA 1952 [
£, TT3 fl VFA HA M A& (P <0.05) , IF
HAHA01 nmol/L TT3,VFA #4113 em® (W3 2) .

3 it

IR IRCR SRR G R IAOG . LRI R

ZHRFgE Y R IR SN BMT RS FT3 5k
TT3 SIEAHSCAYULAS {2 BMI FE Bl A BE S AR
5340 5 HUIRBR IR 0 C &R BT RPN IERER
(G R Y T IR B S e e S R = RN ST = @ E bl bl o
T RE o0 A7 1 0 3k RS B, 0 ) ol PR s R 5 5 4
FENAARE S T T DR R 9 2R R P A g
T AU B G R BB GE B VR AL R TS A
NAM %5 78 177 44 MR s A0 Bk & b, & BT HL
W24 & i RS S TT3 Al s HLOE AR G,
Ji—IFE T2DM Ji5 A\ (55 & B, FT3 \FT4 ¥ 5
VFA IEAHE {H TT3 55 TT4 [ TSH 5 VFA JCH W A4H
KT BRI R S VEA M OEESS R A AR TR
IR THRAR A S8, TE2H#E— 28 KA
BEHEATIGUE

ARHFFTNALT A FRUERY 328 ] IR AR T g 1 &
() T2DM Y A, 38 i 25 4 B BT 53 B 0 & VEA Al
SFA,KPL VFA 5 FT3 F1 TT3 HIEM XK ER (r =
0.184.0.173), fEMIEHABA X H K5, VFA 5
TT3 {5A BB AIEA DG OC R, TT3 /KF-FfiE VFA (1)
B b, BRI A, VEA AR A 5 i g 5% A
FEASG, I TG 7K F-F+ 5, HDL-C K F-FEAE, H 5
BMI A3 i | JBR 5 R ARPT A A ek

SMEEUL L REZH 5 R FT3 5 TT3 5 VFA
BIEMERR AR RS2 5, X FT3 5
TT3 5 VFA FHICE i fif 18 22 i ) T A R AR 28 7T 3
H FT3 5 TT3 K251k
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TT3 S HURBR R TG HEIE A, AT DA i 77 34
NG TR B-SA Ak, 1 Ul HH a1 Mot Aol i mT fie
1k FT4 ALk FT3, 7 RERE A HE 1 @06 I 41 21 iz
it 1 96 TR RGP 2 i ) HOR IR R Z 4 (THR )
TENRIAH b e ihtEsn ) gh— S EUBEE RN
PR KB FT3,TT3, DL b Bk i 92 1 Uk 41 2%
B, PO 7 3 AR ] g3l 3k 22 b X5 | Ak IR B i
RN, XFF T2DM 5 A, KZ BN L fd Bl A
PIRIEAR I A R ™, VA B0(E K, HoR 25 7
R R AT, 2D 1 AR T 2
HET4 [0 T3 4k, SECFT3 TT3 #E—B1ain> , fF
LR FEDR R REE 15 AN R B QIR S TR
R IIRE , T3 K253 & 3 LR SRR AR X
PN NENG DL 2UE B, v] LU RE o B IR | 3R AR Y N
JUE g i e 205t 22 g — L 2t

S S5 BoR  TT3 fE i T ksl 2
T LRI ) A I AR -2 T M, DA AR /DN BR
BRI N, DT B4 i BB VA, B HR RS R 1Y
AT RES | N NERR DT AR R . (BB AR —
LR HFR KR,

25 LR  ARWFSEIE AL X VFA 1 SFA A= 497 H fH
PO BTN A X R BR D) 68 TE 5 19 T2DM K H
IR RS VEA BFHSCHEIEAT T8V, 3 TT3 Tt
5 VEA TS AHDC, HE00 FR R 2 B E 5 /Y T2DM
5 NFEE VEA BUEEAN, TT3 /K- T al BE S AL
b NIRRT 20 B FRAR AP L, R PR R R
ARG IS R HL R, (AR ST o A7 78 SR PR A —
SERE DT P PE T, AREXT LR OC R B THELS ; A
WEFEREAR A K AXAE T2DM 5 AP gEAT , 21538 )
THEERE AR BA I ARG AT M ANTERE 50 =R
HH B B T 97 % R I A1 ()5
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MR EHNKE AeAFERER AT R, EH HE 233030)

[HZE] a & AR TR/ R EULERXT FAR IR T A0 AR S5 9% 55 25 G AE (POFS) IUREN , & ok EHUE 2R N ATH
PRBR T AN A 100 5], BEHL 2> 13 7] SR ( LKET 20 ) F1 0. 9% S AL 8 vE 5 1 % FR4E (X B 2H) , 4% 50 5], LKET 20 bk B 5
S5 E K T3 R SR 0.5 mg/kg, 4kZ LA 4 pg - kg ™' - min T REEEETE X HRA 45 T AR TR 0. 9% SRR, 0 SRR
AAREF IR i SERIBh K ARG R8BS RIS B A ] | R 2B Ramsay AR RARE AR R RN, IFTARE1.3.7d
AT Chalder 57 B3R (FS-14) VU245 ERME IR 5T 52 F5 40 ( PSQL) AL GERLAUTT 4005 (VAS) BYTT4) , GE1T POFS RA R, & % . 54
MEZH 3R LKET AR P47 25 K e I /D (P <0.01) , B FARZER; Ramsay W HEE (P <0.01) , HARJG A B & 4 R 4 6]
ERTLIFE X (P>0.05), LKET ZHARJE 1.3.7 d i FS-14 ¥4 VAS 43 PSQI TEA 4% BRAH B B IFAK (P <0.01) , RJF
1.3 d POFS AR (P <0.05 F1 P <0.01), % 2R HPag /Nl i 30 5] SR v] e B IR IR AR AR G 95657, %
ARG POFS & A3 et AR HIR 5T

[ KR ] HARMRYVIBRA ;AR J5 9% 55 ,/m& ] SRR

[HEESES] R 653 [ XEFRER] A DOI;10. 13898/j. enki. issn. 1000-2200. 2024. 07. 008

Effect of the intraoperative infusion of low-dose esketamine

on postoperative fatigue syndrome of patients treated with thyroidectomy
WANG Yikai' , YAN SHengming' , LI Xiaohong” , LI Qiang’ ,LIU Wei'
(1. Department of Anesthesia , Bozhou People's Hospital ,Bozhou Anhui 236800 ;2. Department of Anesthesiology ,
The First Affiliated Hospital of Bengbu Medical University , Bengbu Anhui 233004 ;3. Department of Cell Biology,
College of Life Science and Technology ,Bengbu Medical University , Bengbu Anhui 233030 , China)

[ Abstract| Objective : To investigate the effects of the intraoperative infusion of low-dose esketamine on postoperative fatigue syndrome
(POFS) in patients treated with thyroidectomy. Methods: A total of 100 patients treated with thyroidectomy under general anesthesia
were randomly divided into the esketamine group( LKET group) and 0.9% sodium chloride injection control group ( control group) (50
cases in each group). After anesthesia induction,the 0. 5 mg/kg esketamine was administered intravenously , followed by 4 pg - kg™

min " continuous pumping in the LKET group. The control group was given equal volume 0. 9% sodium chloride injection. The
intraoperative sufentanil dosage ,mean arterial pressure, postoperative extubation time and recovery time , Ramsay score and postoperative
adverse reactions in two groups were recorded. The fatigue scale (FS-14) , Pittsburgh sleep quality index( PSQI) and VAS scores in two

groups were recorded after 1,3 and 5 days of operation, and the incidence rate of POFS was calculated. Results ; Compared with the
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