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dH A glom, o] o}t EAlo] EFFRI(adipocytokine)o] gt sk,
o] T dxAd Aoz olfxdH™(adiponectin), ¥l (eptin),
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Z4, YA A dad A 2D FA4s A gy 5 ok
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Figure 1. Adipocytokines implicated in energy homeostasis, insulin
sensitivity(IS), insulin resistance(IR) and atherothrombosis. Excessive
production of interleukin 6 (IL-6), tumor necrosis factor alpha(TNF-a),
acylation stimulating protein (ASP) deteriorates insulin action in muscle and
/or in liver, whereas increased angiotensin(AGE) and PAI-1 secretion
favors hypertension, endothelial dysfunction and thrombosis. The role of
resistin on insulin resistance is still not clear. Leptin regulates energy
balance and exerts an insulin sensitizing effect. Adiponectin increases
insulin action in muscle and liver an exerts an anti atherogenic effect.
(T.Ronti et al. The endocrine function of adipose tissue. Clinical

endocrinology 2006 ;64:358)
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A 71 AAHTS, free T4, Thyroid stimulating hormone(TSH)),
#7327 (thyroid uptake and scan), &34 A7FekA] AAHTSH
receptor antibody, thyroid—-stimulating antibody, anti—-TPO antibody,
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olr)xdlel =El YA ~¥l RBP-42 competitive enzyme-linked
immunosorbent assay (Adipogen, Human competitive ELISA kit) &
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9] A= SPSS (Windows version 12.0, SPSS Inc. IL,
USA)E ol&al #45 Adaditt. @ddid7s ®stel] & A8 A
S valE 93l Paired student t-testES A3t o, AFELE

2z = HESFAHSA A= tid]  Mann-Whitney @ test,

Kruskal-Wallis testZ A] 33} ).

A AFe #AAE B7] 93 x2-testE Al on, W59
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913l Pearson’s correlation analysis< A3 3}3lt}.
JH 2jolo] W olr] EAFO|EFIQIS] WEF TAA foAo] e
215 247] 98 Wilcoxon two sample testS A] &3} T}

A Avke] o T P e 0.05 wRke R skl



m. 23

1. ago|B2y A GA] AAAS 2 AseHA A% A7 4

% 2089 delnaY A F AW H[EE ool 139Wola,

dAdol 7o)t Hy A#ES 40.7 £ 11.4 Aoln 9y WEE=

20M N 8 7T0AI7EA 2 oFFsk oA T
s

AAASAT 544, At A Fd AFE 1653 £ 7.8 cm
ojom, AT 58.8 £ 9.3 kg, AMAHFAFE 21.45 £ 2.45 kg/m
Rom, AF Par Aev T4 Th AZIFEH AGAIIZAA Hat
3.5 kgo = yelwth Ht dEEde 74.9 £ 8.4 cmol AT

agelnay  XNzE A FES FAseled, ol
2 2 U E| O F-2H2 (propylthiouraciD)S 8 (40%) A AlZglom
78] m}=(carbimazole) S Fofst A= 87 (40%),

)

H E]uhE (methimazole) & Fosk o> 49(20%)°1Q L, 7HntES
A

A @A) 7 E28 $x1= T3 7F 349.93 + 180.34 ng/dL
+

oo free T4 7} 4.34 2.15 ng/dLe.® =H%Sa, TSHE
209 EFolM 0.01 plU/mLujgtez SAHAY. ZE Sl A
W A5 2R FEA A G H A s A F4E
Bt

Astst A= Aldgst 94 xx=9 $x& 106.05 £ 34.91 mg/dL
ojom, F FAHEL 144.8 £ 33.92 mg/dL, ALE Ao F

H2HES 875 + 23.09 mg/dlL, FAAWES 139.55 + 63.68
mg/dL, L8 %= A ZFY2EHEL 41.75 £ 8.80 mg/dL=E YEM



th 84 duEde Hy 10.37 £ 6.65 plU/mL (Fax @1
[U/mL)E  Faxe] Hs| vi A vetgton, Ad&ad AP
(HOMA-IR) 4X]+= 2.88 + 2.72 mU/LZ Yelgt, ol ¥y e 3
7+ 8.69 £ 6.59 ug/L, dAX2EL 0.26 £ 0.13 pg/L, FE 7.30 +
6.61 ug/L, RBP-4 = 0.42 + 0.22 pg/mlez =AY Table
1,2).
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Table 1. Clinical and biochemical characteristics of the patients

Before After P-value
Treatment Treatment
Weight (kg) 58.86 = 9.34 60.75 = 8.87 <0.01°
WC (cm) 74.93 £ 8.40 76.2 £ 8.40 0.03"
BMI (kg/m’) 21.45 £ 2.45 22.14 £ 2.20 <0.01°

Glucose (mg/dL) 106.05 £ 34.91 93.5 £ 17.91 0.09
T-Chol (mg/dL) 144.8 £ 33.92 186.75 £ 24.44 < 0.01°

TG (mg/dL) 139.55 + 63.68 141.9 £ 56.98 0.87
HDL-C (mg/dL) 41.75 £ 8.80 49.2 £ 12.61 <0.017
LDL-C (mg/dL) 87.5 £ 23.09 111.15 £ 23.8 <0.017
Insulin (uIU/mL) 10.37 £ 6.65 5.56 £ 3.85 <0.017
HOMA-IR(mU/L) 2.88 £ 2.72 1.34 £ 1.11 <0.01°
TSH (uIU/mL) <0.01 = 0.00 0.66 = 0.56 0.07
freeTs (ng/dL) 4.34 £ 2.15 1.561 £ 0.63 <0.01°
T3 (ng/dL) 349.93 £ 180.34 144.68 £ 51.57 <0.01°

Datas are expressed by mean + SD, except for frequency data,
Abbreviations. WC © Waist circumference, BMI : body mass index, T—-Chol -
Cholesterol, TG - Triglycerides, HDL-C: high density Iipoprotein
cholesterol, LDL-C: low density lipoprotein cholesterol, HOMA-IR -
homeostasis model assessment index for insulin resistance,
Comparison in variables between two groups were made by use of a Paired

student t test . P P value, P < 0.05 are defined as statistical significance (")
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Table 2. Adipocytokine concentrations of the patients with

appropriate therapy

Before

Treatment

After p-value

Treatment

Adiponectin(ug/L)
Leptin(ug/L)
Resistin(ug/L)
RBP-4(ng/mL)

+ 6.59
+ 6.61
+ 0.13
+ 0.22

10.98 + 6.62 0.06
10.98 = 5.75 0.03"
0.50 £ 0.44 <0.01°
0.60 = 0.36 0.04"

Datas are expressed by mean * SD, except for frequency data, Comparison

In variables between two groups were made by use of a Paired student t test.

P : Pvalue, P < 0.05 are defined as statistical significance (")

12



AIZFS et 3.46 £ 0.90 /MEolglen, A8 F PN s=28 F
2= TSH 0.66 + 0.56 plU/mL, free T4 1.51 + 0.63 ng/dL, T3
144.68 + 51.57 ng/dL. & & A H|alo] 7HA8F ),
b 750 AAstE F A5 A7 Ao v Fd 2.7 kg &
TVebe s Blow, Hi AFTL 60.75 £ 8.87 kgl & F23}
A F7FtA o (P < 0.01), AAZFAFBMDE FAX 02 F5H
S7H (P <0.0D), SYEd E3 76.2 £ 8.4 cm 2 oA 7}
A THP = 0.03).

g3 T FuzdEx sAHoR FostA Srkstdlen (144.8
+ 33.92 mg/dL vs 186.75 * 24.44 mg/dL, P< 0.01), =AALe =
7hatl o EAIF o ®E FoetA ko™ (p = 0.87), LU L Ak
Fo2HE 3 AUE Ay FYAHES 47 Fod FUHE B3
TH(

g% I3 HaAo fHaE HooY, FAHSE f

om(pP = 0.09), d&d FA7 Ax F FAste AdEd AT
(HOMA- IR index) 53 7HA 7150 3&54d
(2.88 + 2.72 mU/L vs 1.34 = 1.11 mU/L, P< 0.01).
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g4 A9 A @A Tleel B HEA F9 SIS
BATH(7.30 £ 6.61 pg/L vs 10.98 £ 5.75 pg/L, P =0.03).

g4 #A =" olde] & £33 HidAs B A 7s
3|5 9l AAZFA G FkelA 3 =
2 Ao M= WA Vsl IEHUA FX7}
0.13 pg/L vs 0.50 £ 0.44 ng/L, P

g7 RBP-4 T3 Ak Ao Hl&) A5 o] Fo& FA9 =+
7He BATH0.42 £ 0.22 pg/mL vs 0.60 £ 0.36 ng/mL, 2= 0.04).

, dA =% % RBP-4 ¢ TSH, free T4, T3 <]
H7] 913 Pearson’s correlation analysis< 3}%l o4,
S HolA gFokon, ol EAL|ETIQIT A A ASA S
A= A2 (LA THTable 3,4).
#1344 (HOMA -IR index)®] W3} W3k o}t EAFo] E 7}
1ol =] Wsto] SlojA AR AN AL UATE o] A A A
&, AR syEdvs, ol BAsg oY ARgSs Hel
$4 7%l AAsHE ) dee A7 ok Aol £5h

a8y, 3EE Agw ZYPaHEY] wstrt sl'e] Wl oA
TAHOZ Folst 4o AAAAE HIHFigure 2).
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Table 3. Correlation of adiponectin and leptin to rates of variables

Adiponectin Leptin

Change rate r P r P

Weight -0.09 0.68 -0.34 0.14
BMI -0.10 0.69 -0.34 0.13
WC -0.17 0.45 -0.17 0.46
Ts 0.04 0.85 -0.04 0.84
Free T4 0.13 0.57 0.03 0.91
TSH -0.12 0.58 -0.23 0.32
HOMA-IR 0.01 0.95 0.38 0.09
T-Chol -0.08 0.72 0.34 0.12
LDL-C -0.17 0.45 0.27 0.23
TG -0.31 0.18 -0.33 0.15
HDL-C 0.26 0.25 0.59 0.01

Abbreviations. WC : Waist circumference, BMI : body mass index, T—-Chol :
total Cholesterol, TG - Triglycerides, HDL-C: high density lipoprotein
cholesterol, LDL-C: low density lipoprotein cholestserol, HOMA -IR -

homeostasis model assessment index for insulin resistance
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Table 4. Correlation of resistin and RBP-4 to rates of variables

Resistin RBP-4

Change rate r P r P

Weight -0.13 0.55 -0.21 0.36
BMI -0.34 0.13 -0.21 0.35
WC 0.01 0.97 -0.03 0.88
Ts -0.13 0.56 -0.02 0.90
FreeT4 0.18 0.45 -0.19 0.40
TSH -0.06 0.78 0.07 0.75
HOMA-IR -0.03 0.88 -0.04 0.86
T-Chol 0.24 0.28 0.20 0.38
LDL-C 0.07 0.75 0.36 0.10
TG 0.09 0.68 0.04 0.85
HDL-C 0.18 0.43 -0.11 0.62

Abbreviations. WC : Waist circumference, BMI : body mass index, T—Chol :
total Cholesterol, TG - Triglycerides, HDL-C: high density lipoprotein
cholesterol, LDL-C: low density lipoprotein cholestserol, HOMA -IR -

homeostasis model assessment index for insulin resistance

16
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Figure 2. Relationship between total percentage change in Leptin and

HDL-cholesterol rate. As HDL-cholesterol rate increased,

percentage change in Leptin also increases showing positive linear

correlation (ANOVA general linear model, r = 0.59, P < 0.01)
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4. 48 Aol ME ol XA ETFIRIS] W3}

AL ool A 15.00 pg/L, FAolA 8.07 ng/L & F w =
ogAA =A Yelten, Wilcoxon two sample test A 33k 23}
ek ZFel7h AAUTHP = 0.01).

oft] el e of oA Hy 12.71 pg/L, FANA 9.30 ng/L 2.2
ool A 7F =4 vt oy SAA FoA 2 AP = 0.23).

npz7kA 2 G A ' e o dol A 12.5 pg/L, FAdelA 9.38 1
g/l = oAgolA F ¢ A4 detgoy FAFHOR Foldh Aol
AN (P = 0.26), RBP-4 + o4 10.15 pg/L, ¥4 11.14 ng/L
o Ft FAE Bolw SAZNA Fo% Abol= AU
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5. A FE FTH WE oft)EALIEFIRIY W3t
G kel Tl wet ol Aol EFLQIS] Wt 2%k
kol 7y JeEAE H7] f18ke]  Wilcoxon two sample test,
Kruskal-Wallis testE slH o, BE oFEoix EA X oR H9 3t

zpo]= Ho|x| ¢rektH(Table 5).

Table 5. Change of Adipocytokine according to the medication

Medication X P value
Adiponectin 4.69 0.09
Leptin 1.86 0.39
Resistin 5.49 0.06
RBP-4 0.25 0.87
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Abstract

The Effects of Functional Recovery of Thyroid function

on Serum Adipocytokines in Patients with Graves' Disease

Han Young Jung

Department of Medicine or Medical Science

The Graduate School, Yonser University

(Directed by Professor Kyung Rae Kim)

Objective: Adipose tissue is a hormonally active system that
produces and releases different bioactive substances. Leptin,
adiponectin, resistin and RBP-4 are some of the recently
discovered adipocytokines that participate in the regulation of
intermediate metabolism.

The aim of this study was to evaluate the circulating levels of leptin,
adiponectin, resistin and RBP-4 and basal metabolism data(body
mass index, weight change, glucose, cholesterol and HOMA-IR for
insulin resistance in patients with thyroid dysfunction before and
after normalization of thyroid function with appropriate therapy.
Method: We studied 20 patients with Graves’ disease. Patients were

evaluated at the time of diagnosis and again after normalization of
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thyroid function with appropriate therapy. Serum concentrations of
free T4, total T3, TSH, insulin, glucose, lipid panel(total cholesterol,
LDL-C, HDL-C, TG), adiponectin, leptin, resistin and RBP-4 were
measured in all subjects.

Results: Graves’ disease patients showed significantly decreased
lipid panel, BMI, waist circumference and increased HOMA-IR,
leptin, resistin and RBP-4 in comparison with normalization of
thyroid function. But, there were no significant difference in
adiponectin and no direct correlation between total percentage
change in adiponectin and variables.

Conclusion: Inadequate secretion of adiponectin seems to have no

role in metabolic changes associated with thyroid dysfunction.

Key Words: Graves’ disease, adiponectin, leptin, resistin, RBP-4
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