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I S H TC DI G TR T S5 LTS Nrg4, TSK K FE5 Iiig .
FHAR T8 3 P il A A 8 AH OGP 23 Br

#oHY, K A, FEEY, R&F, OF T, k&0
(B ITALaHFER / AT RERE a. WM SRR b, Y AMEL | A /RIE 150040)

W E. BRY WG ARTRMES M THE (hyperthyroidism HT ) . Zis R PR e itz (HALFTL) BF 0
AP ZA &K E 4 (Nrgd) | Tsukushi (TSK) K-FL5 o flf, VAR E . K ahX#&E (basal metabolic rate, BMR ) #)
AR, FiE AANZEIHEETF (ALTE) ER 201845 12 A ~ 2020 47 12 A& HT &4 15041, EFLE
F 130 Bl 5 FIAEAH HT 40, T WICLe, R B R a2 B B & 80 1) 4F A R WA B 20, Yoik = 40 d 7 Nrgd,
TSK AR-F VAR g 3547 [ BeB B (TC) . =Bt (TG) | IRFEMRBEGRERE (LDL-C) . &% EMK&E G2 E 5
(HDL-C) ]. WM Z 4547 [TSH, ¥R FIHE (PTH) . # B TR E (FT4) . # B s FRIRRAR (FT3) |
BRI REAR (TT3) , B FRIEE (TT4) | 72 BMR, 547 &F fi Nigd, TSK AKF5 aflg, TR ZE . BMR
B4R, LA ik Nred 5 TSK #9484 M, 458 HT 4k Nrgd, TSK, PTH, FT4, FT3, TT3, TT4 f» BMR & F
L FICL (£=9.591 ~ 29.295, ¥} P < 0.05) An R4 H A (1=11.543 ~ 26.872, 3 P <0.05) , Wik TSH, TC,
TG, LDL-C #» HDL-C 7K -FAK T 2 ¥ 7T L0 ( 1=3.776 ~ 27.429, 3 P < 0.05 ) Fo L4 B8 (£=3.531 ~ 17.533, 35 P < 0.05),
EZFHRATFEL BT T o F Nrgd, TSK K-F 3 T AMAE R (5277, 7.008, ¥ P <0.05), 12 HDL-C,
TSH AK-FA& T AL 2 (£=10.358, 28.220, ¥ P < 0.05) , ZF¥A %5 %L, Pearson KMAK 57427 HT %
# fr & Nrgd, TSK /K-F L5 fi# TC, LDL-C, HDL-C #= TSH K-F 2 fi 8% (=-0.652 ~ -0.371, 33 P <0.05) , 5
74 PTH, FT4, FT3, TT3, TT4 % BMR ZE48% (7=0.349 ~ 0.593, 3 P < 0.05); L V5T & oiF Nrgd, TSK K-F
5 HDL-C, TSH K-F 2 fitm% (=-0.615 ~ —0.489, 3 P <0.05) ; HT, &Y L& ik Nrgd 5 TSK K -F35 2 E40
% (r=0.581, 0.563, ¥ P <0.05) ., &t Ashksl, F#, UL, B RERFRTRE, TR LR R EH®R
JERILHT, LWL B4 ik Nrgd, TSK K-F338 %, H HT B4 49 Nrgd, TSK 5 e g, FIRIRK Z A BMR A ¥ 248
XM, IR0 E 6 Nrgd, TSK 45 HDL-C, TSH A %.
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Correlation Analysis of Serum Nrg4, TSK Levels with Blood Lipids,
Thyroid Hormones and Basal Metabolic Rate in Patients with Clinical
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Abstract: Objective To investigate the correlation between serum neuregulin 4 (Nrg4), tsukushi (TSK) levels and blood lipid,
thyroid hormone, basal metabolic rate (BMR) in patients with clinical hyperthyroidism (HT) and subclinical hyperthyroidism
(hereinafter referred to as sub hyperthyroidism). Methods A total of 150 HT patients and 130 subthyroidism patients who were
admitted to Heilongjiang Red Cross Hospital from December 2018 to December 2020 were included as HT group and
subthyroidism group, respectively. 80 healthy volunteers who received physical examination in the hospital during the same
period were selected as the apparent health group. The serum Nrg4, TSK levels and blood lipids indexes [total
cholesterol (TC), triglyceride(TG), low-density lipoprotein cholesterol(LDL-C), high-density lipoprotein cholesterol
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(HDL-C)], thyroid hormone indexes [thyroid stimulating hormone (TSH) and parathyroid hormone (PTH) and free thyroxine
(FT4), free triiodothyronine (FT3), total triiodothyronine 3 (TT3), total thyroxine (TT4)] and BMR in three groups were compared.
The correlation between serum Nrg4 and TSK levels and blood lipid, thyroid hormone and BMR was analyzed, and the correlation
between serum Nrg4 and TSK was observed. Results The serum Nrg4, TSK, PTH, FT4, FT3, TT3, TT4 and BMR in HT group
were higher than those in subthyroidism group(#=9.591~29.295, all P < 0.05), and apparent health group(=11.543~26.872, all P
< 0.05), while the serum TSH, TC, TG, LDL-C and HDL-C levels were lower than those in subthyroidism group(=3.776~27.429,
all P < 0.05), and apparent health group (#=3.531~17.533, all P < 0.05), the difference were statistically significant, respectively.
The serum Nrg4 and TSK levels in subthyroidism group were higher than those in apparent health group(#=5.277, 7.008, all P
< 0.05), but the HDL-C and TSH levels were lower than those in apparent health group (+=10.358, 28.220, all P < 0.05) , the
difference were statistically significant, respectively. Pearson linear correlation analysis showed that serum Nrg4, TSK levels were
negatively correlated with serum TC, LDL-C, HDL-C and TSH levels in HT patients(r=—0.652~-0.371, all P < 0.05), and
positively correlated with serum PTH, FT4, FT3, TT3, TT4 and BMR (7=0.349~0.593, all P < 0.05). The serum Nrg4 and TSK
levels were negatively correlated with the HDL-C and TSH levels in subthyroidism patients (r=-0.615~-0.489, all P < 0.05).
Serum Nrg4 and TSK levels were positively correlated in HT and subthyroidism patients (=0.581, 0.563, all P < 0.05).
Conclusion The confounding factors such as gender, age, smoking history and drinking history were adjusted. After eliminating
the above factors, it was found that serum Nrg4 and TSK levels in patients with HT and hypothyroidism were increased, and Nrg4,
TSK and blood lipids, thyroid hormones and BMR in HT patients were significantly increased. Correlation, while Nrg4 and TSK
in patients with hypothyroidism were only related to HDL-C and TSH.
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2 IR 5 R 0.89% 1 0.72%, LA 20 ~ 40 2 B
w0, e RE TR WIERF KR
RETLHERE (AR TT ) RITJCRH SIS IR, 5k 35 A
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FENG R AP WL P, IR, HUR IR R ZEMLIK
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TS, BUMAESE, S AR Qi LA A R i
# (basal metabolic rate, BMR ) ¥, FFiZ A RE Iz
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AC R A R RR B R, BeAh, B TSK nld i HIR
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TSK #4708, WEHS HT, WHITHEH MAE .
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QWHITA: 76 CWIERFARIE D RETTHEAE Y12
Wi 5697 ) ¥ PR DCISWTREE s UG K
WANFRRERS , FABHRS IEH & 5 XTIFEE &A% [H
B, QOFMAEFREA . (R4 A%,
WRAEIER#; R NEMIERIEE . HERARE:

{EBERi A FHE xR . JEREACEA i 258

FEEREIRIG | 5 AR MR A A S R BBk 2 5
JFL B OAENERRARE CEREMR AR, T
FURLCrEE; BRI RS &, AL e #
s MU =B LR B . BRI R P 75
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(#4455 HED-SY96S, | K. INARE/RMEHR FRHE
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R EIEERH A R A ) .
13 Za& EREAGG DRSS ARG S H,
KA Sml 25 MEREDKIAL, - #5.0> 20min, % 7 3 000vmin,
BLLFAR Sem, SIS, APHCE -80°CHKAETFI. (D
L7 Nrgd, TSKAGHIM: SR FHXCTIAIE LoD Sy W Bk
QMRERTI R4 B B A A2 A ORI if 375 A H
[P ( total cholesterol, TC ), = Hi ( triglyceride,
TG ). % N5 & FIHE EE (low-density lipoprotein
cholesterol, LDL-C ) .= %5 FE /IR 8 F1 IR 5 high-density
lipoprotein cholesterol, HDL-C ) 7K, H. 1 TC,
TG LR, LDL-C Ak~ F i, EAra
PE HDL-Co, QHURBM RN . SRAMES RO
SATGNE TSH, HARZ5 2 ( parathyroid hormone,
PTH) , I HRMEE (free throxine, FT4) , JiFE
=ML FUR IR JF AR ( free triiodothyronine, FT3) ,
= L FFIR R &R (total triiodothyronine 3, TT3)
SRR Z (total thyroxine, TT4) /K, @ BMR:
TEE R NE . FEMAL, 30min R F 4047, BMR= 0>
R+ P2 (EP4RME - &F5KIE) 111,
L4 %itF o4t 1] SPSS23.0 HEATHEFT BTk 43
Bro RrBER AT EEEE, P ST,
DIE = prii2s (xxs) Hiid. ZARIM R
R 208 (Gt F) + PIm AL LSD-
*r2

KB (Giilit LSD-1) o HECTORI AR S ik
NN RS s N S A Rl e N O A S R = )
7)o WAN, FHESHT K Pearson FHIEKG LS . 4Tt
WiROR B0 7K o =0.05 ( UGS )

2 HR
2.1 ZaA& Ak R 1 4R, AR
WA B PR s b2 S e g 2 (P> 0.05 ).
*1 ZHELZARLR
. HT 4 WH LY e 54
Al (n=15%) ﬁ&% ?ﬁ?)ﬂ e P
n(J/&) 31119 23/107 15/65 0409 0815
(%) 3420£7243416+6.78 32.61£696 1345  0.262
WA 34 25 12 1968 0374
Bl s 30 28 14 0505 0.777
22 Z=Afnik Nrgd, TSK K-Frbix W2, it

XPREZEGORE (o) AF0E . WIS L RIS ) T
e, ISR FIRRZRN RS, 48 =4I Nigd,
TSK KRR T T 3% S4aini ik 5490
Gt (B P<005) ., ZEILEBIHGESFE
BARAHT: HT LI035 Nrgd, TSK & TIWH L4, 3%
R At 2 ( £4,4=10.402, 12.168, 4 P=0.000; #:=9.519,
14.060, ¥ P=0.000) , HIJLZ MG Nrgd, TSK 7KV
TR (=5.277,6.927, %) P=0.000) .

=4A1Mmi%E Nrgd4, TSK KFEELE (X +sng/ml)

UE| HT 41 (n=150) EHTTA (n=130) FMBEREH (n=80) F P

Nigd 3.86 1.0 2.75£0.66 219087 67.054 0.000

TSK 166.43 +39.65 12574 +30.44 97,55 +25.43 98.036 0.000
23 Zadfls. VKARE Z A BMR b ILE 3. 16.752, 21.625, 22.375, 11.545, 11.543, 26.872, 1

—AImAR . FURIR B E R IEIRES] T % 665
BRESEFRSIIEL (P <005) . ZEHL
B G F 2B 2 Fr: HT 411009 PTH, FT4,
FT3, TT3, TT4 #1 BMR /& T H 04 . FU R4
(1;=19.532,27.233,26.217, 13.767, 13.750,29.244; .=
*3

P=0.000 ), MMiIfil## TSH, TC, TG, LDL-C fl HDL-C
AT T, FMdRRA (1,=7.662, 8.909,
3.776,9.543,6.021; t,.=17.533,9.483,3.531,9.319,9.548,
4 P=0.000) . W.FJ{4H HDL-C, TSH /KT 3
WA R4 (=3.466, 10.358, P=0.001, 0.000) .

=AmpE. FRAEEZEM BMR b3 (x+5)

WA HT 41 (n=150) WHITA (n=130) FERAL (n=80) F P
TC (mmol/L,) 2.83+0.61 378+ 1.13 385+1.02 38.762 0.000
TG (mmol/L) 1.19.£0.45 140048 1431056 8.284 0.001
LDL-C ( mmol/L,) 128052 199+0.72 2.04+0.69 66.026 0.000
HDL-C (mmol/L, ) 103024 121026 135032 37482 0.000
TSH (mU/L) 139£0.53 1.94£0.67 3.10+0.95 142.83 0.000
PTH (pmol/L. ) 6451856 4763524 4651597 260006 0.000
FT4 ( pmol/ml ) 35.47+7.79 1549 +327 1539 +3.88 418950 0.000
FT3 ( pmol/ml ) 2031546 6.34+2.86 6.03+2.26 573274 0.000
T3 (pgl) 3.38+0.94 2,03 +0.65 1.98 +0.74 118626 0.000
TT4 (pgl) 211.29+53.23 138.54 £ 30.47 1363243175 144648 0,000
BMR (%) 30.515.59 13.36 +3.94 12.15+337 649537 0.000
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2.4 HT ## fik Nrgd, TSK K-F5ffg, TR
& A2 BMR #4948 %% £ Pearson ZiMEAHE 04T,
HT B 135 Nrg4, TSK /K5 1fii% TC, LDL-C,
HDL-C, TSH /K FRMFAN (ry,=-0.445, -0.398,
—0.429 Fl —0.652, rig =—0.414, -0.371, -0.537
F1-0.564, ¥J P < 0.05), 5ii% PTH, FT4, FT3,
TT3, TT4 & BMR 2 IEAHX (7y,=0.475, 0.463,
0.528,0.524,0.568 F10.593 , ry =0.491,0.349,0.471,
0.542, 0.410 F10.548, ¥ P < 0.05), ~H5iMmiE
TG IKFETATNE (ry=—0.142, r1g=-0.199, P
> 0.05) .
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Il PR BB 1) S0 56 2 A A HEA T2 W, BRI T 1l 7
TSH KPRy, s 0IRET7, 8 T Be R H T
SO . DIZBAERI M, FUR ARG B
FAEA A S HOIR AR OR s, HUR BRI R )
AFRIRE 1z, VRIS R AR T AR,
1M HT BERHARIRSER b 2, 252 fiEE .
ZRGE, L. HESERGARW, R, HT,
W TTR IR B LU S 2%, I IR 1 A V)RS B B
WA — D X R, 4 A S IR T,
et R E R GE, A2EE R, Nrgd 5CHEEE
TER R AE B YA OC, ARG R A =228 208 IS
s . s, MRS EEL, Nrgd 7] HE
Z 5T g R " BAFIINR, TSK #
WWHET . meEEFE. YU A EZEEH, I
EAEAZ B LS il 5, 475 TSK ik, X Fh
FERT S | RREIEAE, SECE LRER. PR
Ji i 2K F s Ul al AL, Nrgd, TSK /K
¥l ae s mpLARAC I, HIBY BT #F 5 HT,
WHITTH R M A, AREnammE,

2.5 LW EAH fiE Nrgd, TSK AF5mfs, Fik
Mgk Z A= BMR 6948 %M %% Pearson 2 M E 40T
PR, WHLHEH MK Nrg4, TSK /K5 HDL-C,
TSH 7K V- 52 A0 OC (7 =—0.489, —0.596, rig=
-0.524, -0.615, ¥ P < 0.05), —# 5 HAigtr
TAHFENE (7g=—0.152~0.182, rpg =—0.183~0.190,
¥ P>005) .

26 HT, &YV 5T&Fhix Nrgd 5 TSK K -F 6548
M- WK 1, K2, £ Pearson ZiMAHFE S
Mrigss, HT, WHILEH M Nrgd 5 TSK /K1
EIFASE (7=0.581, 0.563, 4 P=0.000) .
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0T UL Nrgd kK Fekas U, AT 3 ol A7 76
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WEARH, X T v B HUR AR VAR 19 53004
TS ER N E AL . R, Pem TR
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fig !, HT, W H TR B I % Nregd 848 &,
Al e PR A P HUR BRI R i i e, s e
R 55 TS, TSK R W BIFER, e iRt
W AR L L e R R g R AR A AR
A, Shrsess kB, HFA W =l HR R R A
FRUEATI5 T, SEERIEFE. RRAMBIEIEH %Y
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s AR AR DL U ARR AR AR R HT R 4 1L
JE4E45 & TSH /K F-¥ /%, i PTH, FT4, FT3,
TT3, TT4 /KF K BMR 5, IR IR E K5
WO HT KA R R, G RK A 0] UL PTH, FT4,
FT3, TT3, TT4#m, HZaEMAGH. HURAR 5
YERRYSZ M, S8 TSH KF FRE, 5Bk R4 )
W5 HA—5. HT BE MRS . BMR F4
FEEHURIRE R 0 A 6, BARBLHIA T
ORI R s e H T B hThag, s5aib
iGN, 4658 IR 25 T imiE T p ikl 52 g AR
P QHUIR BRI N REAR B s IR 4 R G A
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i E . AR EREE, REPUAERER, 2
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1% HDL-C, TSH 7K V-4 3 Ui fidt i 25 WAt B 1K
HAFE AR L ) A 0L 22 S b . BR AR A 5T A R I
JURSRIR S HT AL, (HEEF Joi BAER, Mg
FT3, FT4 HURARIL R e br ol RETZEIE & ya [, 1M
M3 TSH KSF FRE P ARBF 78 AL L B H T
TSH 7KF R, 1 B4R HDL-C K- R,
X R H TCRHE AR M RS EEL, mTaeE
FEHUR ISR 55 WA ¢, (H5 HT &M
FE TR B A A% . ANWRSEE & 0 HT H35 4 1.
5 Nrgd, TSK /KF51fiE TC, LDL-C, HDL-C,
IR R 4 K 35 bR S BMR S48 #1560k, 10 F T A
F M Nrgd, TSK /K~FAY 5 HDL-C, TSH f£7EAH
Xetk, HHT, WHIJTHEAE K ME Nrgd 5 TSK /K
SEHIRIEASG, HT HE ML Nrgd /K36 g
JCHFERR B AR S A G, xS B AT e A IR
BMESWIE L, FEUFICIH W, 1 Nrgd U420
AR AR IO s, XERFIERR BRI e K, Nrgd
A e 5 R B, e HT B G
fRIBZEEL, 1M TSK ] GEiE -5 HUR BRI R 43I0 e
A5, KL RE BACI AT R, BN 22 miE B
P e R A T IR IR R AR, e R
WA BER M #E . Nrgd, TSK Al e FiRpLH 3L
FIfEH T HT, WH URERN, RS RIA
TG S — 2 N A AR M e I 0k . LT 45 )
F5E 2 B T H 5 A I3 Nrgd KRS, (HoR 4
FroL S5 HRIR R . A, JERRI M E R, LIU
LN PR R, WIOTHRE TSK K E, H
TSK 7K -5 IR R i 22 AL mb 5 BT 0 S Af oG
o ARSCHBLH S E T A TGRS g, ot
— B R T I Nrgd /KF5 HUR IR R . fig LA
KSR R, Hilt— 24834 T Nrgd A1 TSK

KEZIEE LR, #Hm FH BN, EFEZ
H5HPITHRE, seN HIEF USRS EMKE .

Zi b pr ik, HT, W H JT & 3 I ¥ Nrgd,
TSK /K- fit B 5 0 S 38 e, Hovb HT 05 19 1ML
Nrg4, TSK /K51 AE HURARMZ . BMR Z UG
AT SR B R A TR A 53 BT Nrgd,  TSK X i 5 11
SN, AAK G BEBE X T AR
SZ 30k
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