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ABSTRACT

Cytokine production was studied in thyroid fine needle aspirates and peripheral blood and the
production of interferon-gamma by peripheral blood mononuclear cell(PBMC) culture in response
to interleukin-2(IL-2) stimulation was also studied from patients with hyperthyroidism, non toxic
goiter, thyroid nodule. The expression of glycer aldehyde 3-phosphate dehydrogenase(GAPDH),
interleukin-18(IL-18), IL-2, interleukin-8(IL-8), platelet- derived growth factor-A(PDGF-A) and
interferon-gamma(IFN-7) chain was assessed by RT-PCR(reverse transcriptase polymerase chain
reaction) in fine needle aspirates of thyroid and peripheral blood mononuclear cell : the samples
were obtained from 7 patients with hyperthyroidism, 6 patients with non toxic goiter, 7 patients

with thyroid nodule. A dose of IL-2(25 U/ml) was utilized to induce IFN-} production by PBMC

from all patients.
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The results were as follows:

1) In case of cytokine expression of fine-needle aspirates, GAPDH and IL-13, IL-8 were
expressed highly but IFN-y, IL-2 were not expressed in hyperthyroidism and non-toxic goiter,
thyroid nodule. PDGF-A was expressed in hyperthyroidism and thyroid nodule but not in non toxic
goiter.

2) In case of cytokine expression of PBMC, GAPDH, IL-13 were expressed in hyperthyroidism
and non toxic goiter, thyroid nodule and highly expressed after [L-2 stimulation than before. but
PDGF-A was more expressed in non toxic goiter and thyroid nodule than hyperthyroidism. Also,
IFN-y was less expressed in thyroid nodule than hyperthyroidism and non toxic goiter.

3) The incremental increase in IFN-y value in supernatants of PBMC culture was significantly
higher in patients with non toxic goiter than that in PBMC from hyperthyroidism and thyroid
nodule(p<0.05).

Therefore it seems that the cytokine production was found in hyperthyroidism and non toxic
goiter and thyroid nodule. There were variability in their distribution each other, in general, higher
expressed in hyperthyroidism than non toxic goiter. And RT-PCR Method that employed should be
sufficiently sensitive to permit the analysis of cytokine gene expression in fine needle aspiration

biopsies from patients with thyroid disease (J Kor Soc Endocrinol 10:13~25, 1995).
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40 mM2] dNTP 8 ul, 50U/ul2] Molony murine leu-
kemia virus reverse transcriptase 2.5 Uul& 4].& 3
ZHkg- k71 )8 mineral oil(Sigma Chemical Co., St.
Louis, MO)& 100ul 43 thermal cycler& o]f3}o]
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2lgkc) Single Block system(ERICOMP INC. San

Table 1. Oligonucleotides of 5

Diego. USA) thermal cycler& o] &slo] 94 ol|A] 15
7H 12, 94 CollA] 18, 58°CallA] 18, 72CollA 15 30
28 353] ZEAZ|a, 7204 1087 ok 24
4z 9d2ljHk-g- AHE 10 ulE- Gel loading buffer 3 ul9} 41
> vh5 Ethidium Bromide7} 3-%%] 4% Nuceive
agarose geloll loading® 1 «Tris Acetate- EDTA
(TAE) buffer2 2} 43 Ar|dE7| 2 A7|d 5]
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AeiHIEX]e] 7b Fkel Aoli= wlEE HEHQ)
Kruskal-Wallis test& A|3ls}9131, 7h Fol|4] 9] olg]&
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A vl HRA 350l U By Sou(wWil-
coxon rank sum test)-& o] 8193k §-o] 422 005
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" Primers and 3’ Primers of the GAPDH, IL-18, IL.-2, IL-8, IFN-7, PDGF-A

mRNA species Primers sequences Size of PCR product. bp (cCRNA)

GAPDH (5")5’-GTCAT GAGCC CTTCC ACGAT-3" 250
(3)5°-GAATC TACTG GCGTC TTCAC C-3

IL-13 (57)5’-ATGGC AGAAG TACCT AAGCT CGC-3’ 802
(3)5-ACACA AATTG CATTG TGAAG TCAGT T-3’

IL-2 (5')5’-ATGTA CAGGA TGCAA CTCCT GTCTT-3’ 458
(3)5°-GTTAG TGTTG AGATG ATGCT TTGAC-3’

IL-8 (5’)5’-ATGAC TTCCA AGCTG GCCGT GGCT-3 289
(3")5’-TCTCA GCCCT CTTCA AAAAC TTCTC-3

IFEN-y (5')5°-ATGAA ATATA CAAGT TATAT CTTGG CTTT-3 494
(3")5’-GATGC TCTTC GACCT CGAAA CAGCA T-3°

PDGF-A (8)5"-CCTGC CCATT CGGAG GAAGA G-3’ 301

(3")5’-TTGGC CACCT TGACG CTGCG-3’

GAPDH: glyceraldehyde 3-phosphate dehydrogenase 1L Interleukin
PDGF-A: platelet derived growth factor-A IFN-y: Interferon gamma
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o} A TIsEARE A 71 dRETlA
A T 2|7} 487.9 £85.5 ng/dl, €A T.x}7} 208+1.9
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ZollE "H Tax|7} 155.5 103 ng/dl, 84 T 27}
9.5+ 1.4 ug/dl, FHHA 23S 2H X7} 9.89 +8.8 ulU)
ml, &Mk FEEal A7 163.4 179.6 [U/m,
) &A gA%7) 195 £132.3 IU/mlolg) o 7H4FA
AA FRFON A= A Tyx)7) 145.0 14.7 ng/dl, A
T:X)7} 10.6 £0.5 ug/dl, AL RZF 2827}
0.89 0.3 ulU/ml, &z-4 F2 2eal gax|7} 259 !
3.11U/ml, 3]s gkx)7) 24.5+0.8 IU/mlo2 A
4 7158 FdY] 8 T T2 wlESA 3t

RIS 2 A ARl viEl ekl &
kElp <0.05) viai A A ASE2EAE #
osHAl W3kekp <0.05). el 3Hd A T
ok A 715 REE vIFEA) AN oSl
A gu)azA] FARNE ool Frkslo] Jlgiont gt
AAZ2ER AR wIFEA 2 uItiFellA o)
& Z7kslo] YA A AN ZT A
A Rl & weldt 7} A2Auk ek of2#
MM AFFTEE 584 x4 A58
RZtolxRt ZF7hslo] AdckTable 2).

7k 22 825 Aolol] 7HHA AAFAZ AL
< 24 23 9) AL B cht AR Ro)
Xglom, GAPDH, QE|F7-15, UEIFZ1-8 A}
FhollA] whgx]9lon), PDGF-Ax A 715384
S A A ARl 23859 vEE

HJ w2
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Table 2. Patient’s Characteristics

. TS Antibodies

X

Grou No Age(yr, Ti(ng/dl Ta(mg/dl) i 1

P @y AEOD Tngdh - Tu(mg/ (mIUmD)  Tg(Ujmi) TSH-R(%) Tucrosoma

11U/ml)

Hyper- 7 6/l 39+6 487.9+855% 208+19*% 001+0.003* 489:+27.7 464+49 786.5+17322

thyroidism

N‘:?:OX'C 6 60 31+4 1555+103% 95+14* 998+88* 16344796  Neg 195+132.3

goite

Thyroid

o 7 70 3745 1450+ 47¢ 10.6£05¢ 089+03* 259+ 31  Neg 245408
il

Mean+SE  * p(005  Tg: Thyroglobulin  TSH-R: TSH receptor

Table 3. Comparison of Cytokine Gene Expression in Thyroid Aspiration and Peripheral Blood Mononu-
clear cells from Patients with Hyperthyroidism, Non—-Toxic Goiter, Thyroid Nodule

G N Throid aspirates PBMC (pre-IL 2) PBMC (post-IL 2)
rou o
v GAPDH 1IL-18 PDGF-A IFN-y IL-8 IL-2, GAPDH IL-{3 PDGF-A IFN-y IL-8 | GAPDH IL-18 PDGF-A IFN-y IL-8
Hyper-

. 77 67 6/7 o7 671 o7 7 Vi 517 61 41} 7 717 6/7 67 37
thyroidism
Non toxic
oiter 6/6 6/6 0/6 06 56 06! 66 6/6 5/6 6/6 6/6 6/6 5/6 6/6
Thyroid
nodule Vi 67 M o7 11 o1y N 11 717 /7 vl 1M 71 1/7

PBMC: peripheral blood mononuclear cell
1L-13: Interleukin-18

PDGF-A: platelet derived growth factor-A

GAPDH: glyceraldehyde 3-phosphate dehydrogenase

IFN-y: Interferon-gamma IL-8: Interleukin-8

J— 17_._
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Solld A|E71e] WiEle] F7lx]elon], GAPDH, JE]
F21-18, UEIFIE Zhals= A o BellA] ZslA]
%|9ior), PDGF-AY:= vlF54 ghadulciEet 38
A AR BAEuch A SRS T cha vl
wjslA ukax|ickTable 3, Fig. [ ~3).

el 3 v chelst wliok golellA] 7l Qe
sl2e] W& <& Uden, 7 FollAe] Qe F71-2
2= Fe 71A vl Qe E HiExe 7 1206 4
0.31 pg/mle} 12.08 +0.95 pg/ml, 11.79 +0.48 pg/mlE
ol 70| §eldk Aol Mol glskh eIk AT

oA QIE|F7-25 A=t o] bl whalt uijok
Apzoliold] ik QEIAZ S S A3t 1504161
pg/ml2} 289.47:+107.0 pg/ml, 18.96:16.08 pg/ml=E
AR SAZTI YA A et v
A HHAARISTA 2t QBiElEe] A Fol
FefsbAl S71s kP <0.05)(Fig. 4).

il &

AlEFlo] AlFEAe]2] A3 AT AE P4 WUy
Hhsoll glo] 7 Fa3 ¢S FeHd)e AHol
Ui o, oleldt A BTSSR Hieli 8
ToE welEe o] vhH L, EFow feld AR
&2 TEAlet Aisle] FE7t FolE Wohah o

4 R
Hyperthyroidism MNon toxic goiter Thyroid nodule
12345 678910 1112 13 14 15
802 bp iL-1 g
494 bp IFN- ¥
458 bp IL-2
301 bp PDGF-A
250 bp GAPDH
. J

Fig. 1. RT-PCR analysis of cytokine gene expression in thyroid aspirates.
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i
:
301 bp §- - e e PoGE-A
250 - il e . -é —— g_ s GAPDH
. J
Fig. 2. RT-PCR analysis of cytokine gene expression in peripheral blood mononuclear cell(before IL-2
stimulation).
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Hyperthyroidism MNon toxic goiter Thyrod nodule
802 bp -1 g
434 bp
IFN- ¥
201 op
PDGF -A
250 bp 8
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\ J

Fig. 3. RT-PCR analysis of cytokine gene expression in peripheral blood mononuclear cell(after IL-2

stimulation).
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a N
p<0.05
800 — s B
. p<0.05 p<0.05 p<0.05
600 — | | |
>
E 4
E‘g 400 —
z .
s
200 —
0 =t . .
pre-IL2 postil2 pre-it2 postil2 pre-iL2 post-IL2
(n=7) {n=6) {n=7)
Hyperthyroidism Non-toxic goiter Thyroid nodule
- _/

Fig. 4. Interferon-gamma(IFN-7) production by peripheral blood mononuclear cells
(PBMC) in response to interleukin-2(IL-2) from patients with Hyperthyroi-
dism, Non-toxic goiter, Thyroid nodule.
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el z=2h qla+ollA = JEIF- 10} QIE]$71-15,
QUEIRR6, QIS QEIRT-10, Fekullaha
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dgiRte) oF Ankwolld &=k deoldt A
5 Hasiglek ozl oleist QIejHlE Fhole] vk
o] YA b2 ol f2E ool AL A
Alell efall A=A QJIEIHIE Zhuke] Wido] o]]

e Mo

gk Azle] AsriAol] TEAQ] AE FlA e
Zolzkar allrH15,17]. 2l vlESA AR
Z9) ol 22g ol83lod QA FHIEA A
28 AJeRet Watson G- Aot YAIsh= UE
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