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Vascular Endothelial Growth Factor in Cystic
Fluid of Degenerative Cysts of Thyroid and Its
Significance of Reaccumulation of Cystic Fluid
Following Aspiration

Eun Ho Cho, M.D., Hee Boong Park, K.D., Hyun Man Kim,
M.D.!, Kwan Woo Lee, M.D.", Yun Suk Jung, M.D." and
Euy Young Soh, M.D.

Purpose: VEGF, a potent angiogenic factor, increases
vascular permeability and induces the fluid accumulation in
the peritoneal and pleural cavities. This study is designed to
know whether the VEGF concentration are associated with
the formation of cystic fluid of thyroid nodules and the results
of treatment.

Methods: To know whether thyroid follicular cells produce
VEGF, we measured the VEGF concentration in the condi-
tioned medium after primary culture of the normal thyroid
follicular cells (NT 1.0). Thirty seven patients, who had visited
Ajou University Medical Center, were divided into two groups;
group A (n=19) is patients whose cystic nodules disappeared
completely with 1 or 2 times fine needle aspirations. In Group
B (n=18), the cystic nodules recurred rapidly and required
aspiration more than 3 times. Clinical records of patients
were analyzed and compared with TSH and VEGF levels in
cystic fluids.

Results: The VEGF concentration in basal conditioned me-
dium were 8.2+1.2 ng/ml in NT 1.0 and 8.2£0.6 ng/ml in
thyroid cancer cell line (FTC-133). NT 1.0 was not affected
by TSH stimulation. Mean concentration of TSH of all cystic
fluids was 4.36plU/ml (0.13~21.7) and there was no dif-
ference between 2 groups. Mean concentration of VEGF of all
cystic fluids was 140.7 ng/ml (11.1~688.8). The VEGF con-
centration (287.9£289.6 ng/ml) in group B was significantly
higher than that (104.2+97.1 ng/ml) in group A (P <0.05).
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Conclusion: This study suggests that thyroid follicular cells
produce and secrete VEGF, and VEGF is related with the
accumulation of cystic fluid in degenerative cysts of thyroid.
Cysts with high VEGF concentration promote rapid reaccu-
mulation of the cystic fluid and possibly necessitate operation
in selected patients. (Korean J Endocrine Surg 2002;2:25-
30)
Key Words: Thyroid cyst, Vascular endothelial growth factor,
Fine needle aspiration, Thyroid stimulating hor-
mone
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E Py 1) A 21 A (vascular endothelial growth factor; VEGF),
A FH#F A (vascular permeability factor; VPF)&
34~42 KDa® Bl A2 A I Aoyt So]F o

2 Agote EEFEA A mitogen)Z FYF] A EHH
o] 8% A4FS st 2AoE 4HA Ath(5-8) VEGF
9] &A= tyrosine kinase -&A| ol &3 Ao F AE
o Felo] A9ZE2EAY FA 5~749) 1EE JHA
WA AZYW F2E S, 1 A FEAR fk-1/
KDR¥} fit-10] 9t} VEGF= A2 =& o] 24, pho-
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spholipase C systems &43A1A AYWIHNEE F2A]
713 vAE R FHAS F7HA AERE wiEA
713 AFAE JFAA 2L o] IAHE Aes &
o =3 7P AEe daFRQAAY] shuE d2ERl
o Hl&| 1,0008j0] Z3teE Fie F/1Ea3E Hoga

ano’s(10)& VEGF7} @#9] 3}
& Wl A AHe 2 E F7HA

311 ,(9) Sengers (9 Y
e STHA 5 &
719 R 13k v Qo)
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stimulating hormone; TSH), &+ 3}7A}
(thyroid scan)E A3}, Fd E=
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FTC-133 (Goretzki |3, Germany)
Co lo 201 (ATCC, USA)= H| W3}y e
2] TSH7F A 7He v Aol 4 o] ®istE vlaslot.
AT-9 Wdol He AxF B 459 Ay
VEGF$} TSHE Z}7} SA43te] vlaste] Kokt

() ZAMMEFO| v nt E&: A Eujete] B8 3F
H2AL 54 T 1gm AR S Ao A2 4

A N
] Dulbecco’s Modified Eagle’s Media (DMEM)7} &9 %)
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U E culture tubeol] €& & 108 oo 138 %S /\]
gatgdet AA 2AS 79 petri dishol| A °F 0.5 em’
9] Z7|Z A2 % 3 ml PBS bufferE -2 petri disholl A}
2 2AEWS $712 1 mm’Y] 272 A A5t A2
Z4 3 PBSE 15 ml sterile polyethylene tube2 %713 A}
83} petri dishE ThA] 7 ml PBSEZ A2 & 22 tubeol| &
ZTh 2,000 rpmol A 5%7F YART] T AZHS wEi
ol = pellet2 10 ml PBSZ | #& Fo] 2,000 rpmo]l
A 5EZ oAl dARe st AEde HEoh 10 ml
collagenase - 02 A E® F o magnetic stir bar7} U=
sterile erlenmeyer ﬂaski %71 & 37°C water bathol| A stir/
incubation3} 1 TF. ¥l % ¥ 15 ml polyethylene tubeZ &3
32,000 rpmol| A 10T7 AT F AFTAE AAd
pellet2 10 ml A] ZLHH A (starting media)Z A =83} H T}
Culture ﬂaski 27 & e (incubator) ol A 24~484]
ZF wj) el ok 2 flask u].l:l—oﬂ MEY G3 o] 9oy Hj < o]:oﬂ =
W E—E—HH A](maintenance media) = ?l'f?} S A& )
oo]:g]_giq 7L}\})d H]_\’IE_‘_C_)__ o) u}x% o] H o]: ] 5%C02’
95% &, 37°C &&7] YolA HHO]:O}%OU% 80~90% 2]
confluency®l] ©|ZW A thu] %A 7] AU dimethyl sulfoxide
Ae & AstdA o] B

Maintenance media: DME/F-12+10% FBS+TSH (10 mU/
ml)+Insulin  (10pg/ml)+Penicillin (50 mU/ml)+Streptomycin
(50pmole/ml)+Fungizone (250pg/ml)

Starting media: Same with maintenance media except 20%
FBS instead of 10% FBS

(2) =Z71SlHX|(conditioned medium)2| Z=4y: TSHS <

5 wAsHY] st B4 AEFE TSHZF 235 A
%2 7} welld 200p2] 10% FCS+DMEM/F12 | el S
22 96well plateo] 1x10° celljwell EF3}aL 24| 7F ul oF

SFA T o2l 10% FCS, insulin, glutamine®] ¥3FE DMEM/
F12¢] 10 mIU/ml TSHE 37tk A3 H7tebA] g
HjFe Well A wigetdnt. 7Y F wikds A F sk
12,000 rpm/min®l| A AAEE] F FFAE dof AF o]
&3t

(3 VEGFQ| £%: VEGFE Z743}7] 918t Quanti-
tikine human VEGF immunoassay kit (R&D system, Minne-
apolis, USA)S ©]-&3} %t} Assay diluent 50u1S 2t well
of ¥ % VEGF standard®} H¥¥ FE 20001 7
welloll & %1t *‘—%oﬂ A 2417t W% ¥ wash buffer 4001
2 33] A3 & VEGF conjugate 200u1S 72 wellell 5
At *E]%OHH 2A17F WA & 33] AlF g F 200p19]
substrate solution (hydrogen peroxide mixed with equal volume
of chromogen)S Zt wellol] &3t AL20)A 2087 v
] % stop buffer 2N sulfuric acid) 50p1S 2t wellol] &5
T 450 nmollA] OD %<& FAstATh ZE 82 35
2 4L sk
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@) 2ol A F L HEE 24 gage FAH S o] &5t %
w3 FEstolA FdHY dHE B 3,0
mpmoil A 1587 AR F 45
I, AAEL HYXAAALE 3]
(5) SAEM: FAAYE SPSS 21
SR MFEY WS chi square test, 4
student t-testS A3 F L, 7t FA= HT+RIFAXAZ

REAEIEoH, ¢ 0052 39

o 22} 37%‘ %—oﬂ/\i ATL 197 (F : od=4: 15), B#
115R0H, YolE ATS 426134

_12.6/‘1]§ T ke ' Yol 54
t 9tk @4 TSHE AT©] 1.47+0.8uU/
ml, B#o] 1.59+1.10U/mlY3L, AAAAENE =
=5 53 Adol X ATS A AEA wie 7
Ago] 2tk 17919k 24, Bir& 242 1599} 3¢9 2
Fe] feogk ozt itk A 2- Avle
2.84+1.17 cm, B*< 350£1.50 cmo| 11, E4¥ @
FE& AT 7424758 ml, BT 889+7.32 mliE %
kel AA ] A7 FH ] Foll lolME FAIEHA QI
o] g2 gl tH(Table 1).
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Table 1. Clinical features between groups

Variables Group A" Group B’ Significance
Sex (Male : Female) 4:15 3:15 NS*
Age 42.6+134  41.8+12.6 NS
Cyst size (cm) 2.84+1.17  3.50£1.50 NS
Aspiration amount (ml) 7.42+758  8.89+7.32 NS
Diagnosis (AG® : TA% 17:2 15:3 NS

* = statistically not significant (P>0.05); a = complete disap-
pearance of cyst with 1~2 aspirations; b = recurrent cyst after
aspirations more than 3 times; ¢ = adenomatous goiter; d = thyroid
adenoma.

Table 2. VEGF secretion of thyroid cells

NT 1.0 FTC-133 Colo-201
TSH (-) 8.2+1.2 8.210.6 1.910.2
TSH (+)* 9.8+2.1 17.9+0.7* 2.0+0.2

Values are mean+SD (ng/ml). a = 10p[U/ml TSH in culture
medium. * = P<0.01 compared with TSH-negative culture medium.

2) Zt MZ=2| VEGF2| 2H]

WA EAEN A VEGF7} BHIEEAE 915617
tod NT-13} A%< FTC-1338} Colo-2019] %713}
vl 2] 2] VEGFY =& 433tk NT 1.0% FTC-133
< Colo-201¢] HISlY] 5 E£& FX9 VEGF/} #H|H
Atk TSHY #A=o] ¢le A9 NT 1.03%} FTC-133 7+
VEGFS] F&v 993le ztel7l flgley, TSHY A=
o] & ¢ FTC-1337} NT-1.00] Hl3te] 9] ¢] A =%
T}(Table 2).

ofr

3) UL VEGF2| 5=

A3 B9 VEGFE ZH7} 104.2£97.1 ng/ml, 287.9+

269.6 ng/mlZ EA3F =Hol7t A AThFig. 1).
P<0.05
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Fig. 1. VEGF concentrations in cystic fluid of regressing group
(A) and recurrent group (B).
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Fig. 2. TSH concentrations in cystic fluid of regressing group (A)
and recurrent group (B).



28 uistuiRule sl Xl Al 2 A 1S 2002

4) AL TSHe| 5=

A3 Bwe] TSHE Z+7 3.11+4.54pIU/ml, 5.33+6.19
WUmIZ f-9 3 34o]2 Holx| erhrhFig. 2).
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Viglietos (11)& 7144 & LA Z ol 4 VEGF-mRNA7Z} 2
™ anti-VEGF antibodyE ©]&3F W A3l stdA 4
I A 22 o] AAdxA o Blete BS et £33

S Btk B Aol Lk wjkd NT 1.0004
% 3l VEGF= 82+1.2 ng/mlZ FTC-1339= A}
ARG CO10-201oﬂ H3lel = 99 A =4 EuEe B
g 4= AT 3 TSHE A= A] NT 1.0 FTC-1339}+=
9g] VEGFY Eulo] g3 utx] ottt FAHSIE o
o7 FFdol BAAEL 2ol VEGFY #Hldl Sl

=13

C)

H [e}
o =]
= =
13 Soh5(12)9 AFE B FAFSFE AAZ
AbstAl VEGF7} 8= o] FA3Fd AlE
8% A3 243 o] TSHY FFs WA E= A
@ﬂﬂﬂ

2 Aol SAE 734G Ae] VEGF= it 140.7
ng/mli A Ee HFAA SeuA BEE A9
otol(Z+Z} 3.3+6.3 ng/ml, 0.1+0.1 ng/ml)°]},(I3) Fo}E]
Z 3429 FH6.9-180.5x10"7 M) T4 TE A A
A Rurt w9ow, BEA HELFAAY FAd =
Z(20~163 ng/ml)2H(15) fFAISE AFE BT} o9 2&
A3 dEe ¥ VEGF/F #¥E 7hsA ol
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Ri AAXNY, EA, Fdo] HEA (viability)S 4
A& 37st7] AAsiAE ol o it Fdd
FFol Jojof 3tH, B3 YARIE S &3l ok
o mEbA AEF R FF HE ANEZE d89 A4
Qlojot 3ttt e} £k AA o] 2lAEHo] =4
Hsto] wWE A FHEI7 AL F9 A,
2 2 PHY} #4sta ZHAF(lactate)o] E718= 5

é X]'(metabohc stress) - 7F A71A HH o] F9e
= z/klo] O%;({]Qq.(]n ]a]zs} o{sﬂo] ;(]
1< AR o= Qs FEAE7E &SR
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Sengers (18)2 guinea pigdlX FHAFHRE FIAI=
gl Ze BB Ao 2 A (purification)dte] o] S I BT

9l X}(Vascular permeability factor)ﬂ} HHgon, ol &

?EL” %i XlL, O#Ei 7HA] 7‘7# O 3Eo 4
#Hd AFHRITES] Tt Gordon 5(20)2 HFardFol
#E AFolA T2 F71F Wt ok
HEA o 2 Z7lEE VEGF/} b4 U9 da3dAdn 3
HFAEE F7HA7IH o2 st ¢Eo] FAHET
staon, olek A dadE AN FF UEde
EZ U AEdY IAE olg #HHo] vkal styth
Leungs(21)2 EYAFMEFTY AFolA Frtd 225+
WOl FokA| XA VEGF mRNAV} =4 2y, &
H ¥l VEGF= 4% % T4 43S H3sdn o}‘iiﬁ}

Aot FFo]l FAPEH F9 1A EN A EHE VEGF
© GAol EASHA HH, ol F¢ FHY FRAS
STHNA A& R Ao A& 7 A "k (22)
A& it ¢l VEGF/F 12 B4 A%H A
A= Al ALdES AEE 5 AU 13] WA 23] 9
AR GEo] 2 219 YAy HF VEGFE 104.2
£97.1 ng/mle| o, 33] o) A& HAE A= A
3 3xlo] H VEGFE 287.9+296.6 ngmlZ 2|9 &
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A% § we A7/t Basthn Y7un, VEGE ¥
S GREHE 3715 AUHAE AR 5L G v
49 gANEE e gRHAAY Ame o AR
7E 4 e AoR HATh Ed, HHNEEY 7]
A8 Q014 VEGFS =7 £25% A 7b54
o] Fopz WEAY AYAAFALRTE £4 59
25379 o] Ausolol & oz AzH
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2 QTN VEGFE el TA Eol ola) Bulge
sholaledth A MEE 2 A el Golo|A VEGE
o Be FEI} 8 o

T =] H
A Ao ¥ ATl dAY VEGF §57F 0.8
2 Al VEGF7} wohd whEA Q] APAAFdeE
= Fe 59 A54< Anrt dadiva 44dn. o
B TS 5 dAAe] VEGFY Wit gteze] H
o B d7E 9 TNE W 2 olsist A
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