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AZF Ao A IL-59 TNF-a9 2¢3d

A7 5 AAdT oA A AW T F(cervical intra
epithelial neoplasia, CIN)& AAH FIHFo=z JAPds = thdA g
HALE AR AfFFvlo]d ~(human papillomavirus, HPV)

wgol AFANL] Ao Feld YYATW, HPVY A=<

N

dEomRE AgdFeol BAs7MA o V3ol faFER

o Aol oy tE AAEol FE VA Aom BL4H AP

AARE AZARZARTE] 2 2 AHHA HPV A
#&sto] T helper (Th)1 AWE FaspAgt Th2 W Aukg2
s7kete Aol RuHlth £ AI3AN o]FATH FagelA

interferon—gamma (IFN-y), tumor necrosis factor—alpha (TNF-a)
o] Aol #AH I interleukin-10 (IL-10)¢] AAo] F7}et=
A7 Bas

xzdor tE AFidMc ATAFEN AeHE AIAHITY
o 4] Th2 cytokine ¥%F o}v]g} Thl cytokine?l TNF-a, IL-129]
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3+ chemokine 7]5& 3= IL-47} & FdadE yelgH,

53 e B3I, FAAYE 7leS st IL-59 EHdES
SAstE Aol AT ol & 475 YolEed =459

oM ATNME AY ATAREAG ATAR NG
(carcinoma in situ of the uterine cervix, CIS), AgAHE L =

Abolell IL-59F TNF-a9 @3S ZAHsS AF45EY TAAA

oA el Thl W3 Th2 W3l FAAA 2 ATAEF
HHo] mME cytokine EEzol9F WHU A9 cytokine?] AT

Al el Lol okt ol & Fl AT

FH W] cytokine FA
o] AFAH ot Fo YElyE T4 dgukgo] Wl gt

staom 2gAE AHAFAE 42 F Enzyme-linked immuno
sorbent assay (ELISA) WHo =z [L-59 TNF-a°] TLEE =7
stoith. wg HPV DNA titers 2 Z2E N W k7o) gk AAL
= A A skl

A AEA AR A, ETelA L5 sk
Z=A97& Z+zr 25.5 pg/ml, 12.5 pg/ml, 10.0 pg/mlo] A o™, TNF-a

FE TS 6.0 pg/ml, 5.5 pg/ml, 4.0 pg/ml= YEFRTE IL-5
2



o] Bf ATAEATAA AFAE AU goly tzae] HE
BATHoR FoatA &2 AolE HTHp=0.031, p<0.001).
AR TNF-a9] Aol Al o AFolel fog zol7h gldth
Tk 7 Wwel [IL-59 TNF-a9 34 vludM s 25 Fo%
B Wl o]
APTrE Fr7hsle 23S BIAT SATHR f9o A=
okttt Ag A ATl A TAFFe] A9t IL-59 T AloldE
EATHOR Fog FHdE HEFH S (p=0.026), HPV DNA
titers®} cytokine Akololl= folgh Adado] #AHA erokrh A
gl 337 (91.7%) N A Uf-FFrtol g 2ol A= AT
A8H o2 AFgAFGToNA IL-5 %5 F7F IL-5:TNF-a

ratios #keol F7tete A@dFe Holow, ol Th2 WHRkso] s
ARl o BASETE AL & F AU B FFEA )
o ol #EH: AT W&ol AFARYTAA 2ol

;A w = U cytokine, IL-5, TNF-a, A& 745



A3 73 5ol A IL-59 TNF-ao] @3

I A&

Ay wElvE gl else BA7] HEFF T

Mg Ee WANES vehie @s) 3000 B ol B47t WA
s Agolth! Ta A4FFR AT P EF(cervical

intraepithelial neoplasia, CIN)2 Ax Igooz A5 = vtk
o gL ARG
o vto] 8 2 (human papillomavirus, HPV) 7+ 9]
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A3l a4l ddez 2 A AAAR, ol F HPV
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Axzejrzid WIAE FAse FoAExs M E(macro
phage) ¢+ T "I A ¥Eo|H, YA A EE interleukin—-1 (IL-1), IL-6,
[L.-8, tumor necrosis factor—alpha (TNF-a)&} Z& cytokine 2 A
detel T "HZAxs #9 ddol weEh CD4-T cell 3 CD8-T
cell 2 YFo]At}. CD4-T cell & AA3= cytokine o o) T
helper (Th)1 cell @+ Th2 cell 2 F+%% ™ Thl cell & 1L-2, tumor
necrosis factor-beta (TNF-B), interferon-gamma (INF-y)& =&
wH et MEEG T fHZAE] &35 531 AAF H¥k3ol
#e s, Th2 cell & IL-4, IL-5, IL-6, IL-10, IL-13 & 1|3}
B #ZAxe 8L F1 oF FY& AAse 9L b’
ERE Th2 cell & IL-10 & &3] ©E cytokine & AAlste] W
W30 FeE st F83% 98 s

Proinflammatory cytokine ©|& TNF-a, IL-1a9} IL-6 5©°]
Atk o5 AlE FEAG HF8i Tt A 2dS
Z™sto] MEAAEHN BIE FEste 7leol doH, WA
At olye, ZbebA E(keratinocyte), Ad-FE A E(fibroblast)

2 oY FEO TF AEFAA Er|Ho] A7HEH] B SEH]9

e 2 A Xo] Zgsic)h O wsh

R8s
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2 A3 oA (growth factor)<}
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O. 478 2 3y
1 A7

2006 1 5 d5H 11 9714 dAMosd AMBEadagd B A
EEEdel  udsted  AdE =AHAME ASARE AU
(carcinoma in situ of the uterine cervix, CIS)¥} A HFdo =

wwe B4 fgom Agstaon Wy ATAYGel Ut

7h A Al ARG A Wl el IL-5 ¢ TNF-a 574

245745 MAH &R 5 ml phosphate buffered saline (PBS)S
ojgatiom, &4 UWele uHAER A3 WA T Al
protease inhibitor cocktaile F7}sF3ith. [10 mM EGTA, 150 mM
NaNs, 0.01% (wt/vol) leupeptin (Sigma, St. Louis, MO, USA), 0.02
M Pefabloc (Boehringer Mannheim, Indianapolis, IN, USA)] ©]&
ARESte] A A FEE AFHS Fo oF 3 mlE Fsta 4TolA
1023+ 2000 rpm €94 ZEate] ATde 8tk o] AAE
w4 wj7bA] -70TCo] BAsdon, AgAE HAE Edo]
29l Af= A5ttt Cytokine &%+ human Enzyme-linked
immune sorbent assay (ELISA) (Biosource International, Inc.,

Camarillo, CA, USA)E o] &3lo] FA st}



o mxEe W 54T 57
AZARGEAN ANAAAALE A s EAT] A%

stk
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Ay
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o}, 284 HPV DNA titers 53

HPV DNA #HAb= gxbe] 2ol 2ad 23 3o AgdHe
=EA71 %, cytobrush (Digene Cervical®] Sampler, Digene Corp.,
Gaithersburg, MD, USA) w2% &o] zgoFo] @& w7tA <
1-1.5 cm A% ATHTE 4] & v AA WEo R 3uF] =
=84 AgdH AEE AHsIGT olFEA AHAE HA= WA
AZke] o] o9&l WA FHo] @YU 7l (single-stranded) DNAZ WHE &
13%9] g+ HPV DNARQ! 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,

58, 59, 281 68 o}lgE9 RNA A2Z(probe)’} THFH £

12

o A w3 Hkg(hybridization)A] 4 RNA=DNA hybridE %<t o
hybrid& "2l RNA=DNA hybridell & @93 &3 A (monoclonal
antibody)”} HEWol HZH microplateo] Yo X3} (fixation)
AlATE olE Al Ao Z¢HE hybridel alkaline phosphataseZ
FZA L olatA A 9F 3484 gA] 7]-&<Ql Lumiphos 530
A 7F8l4, alkaline phosphatase©] 23] 7]&o] ®a o] HS
A gtk dkgo] o] wkEol W dWlS 3FS7 7] (lumino
meter: DML 2000, Digene Corp.)2 =743l A& 4l @9 (RLU:

relative light unit)® YeERH ZHoltd, HPV 16 DNAs 1 pg/mLe]

10



HPV &2zl kA W Z7(PC: positive control)
oF ojgHon, AXNAINE 7t AAES] Ay 4 G E G
o] Add 2 @92 v #@¢ H(RLU/PC ratio)®
YR AT o] kol 1.0 o]’dol™ HPV DNA #AAF Aoz, 1.0

HgrolW g4 o ZHF Hlth,

3. A &# 24
A Ade THARCAIEAT Moz xAslen, AP E

Ho| mWE cytokine ¥HExFo] HlIE Kruskal-Wallis test9}

=

Mann-Whitney U testE ©|-&3 L, 2t oA 9] cytokined| 74+
A 9 cytokined} ZAFE, HPV DNA titers9 A#A vlu:s
Spearman analysisE &3 4389t BA4 4L Prism 5
windows software (GraphPad Inc., San Diego, CA, USA)E ©] &3}
Rom™ p ol 0.05 HTYE W FATACE Fodtrial H7tst

ok,

11



% 36 W FAATEFIT 20 B, ATAF VAT 6 ¥

PxT 10 B)E o=z 9o ZF #9 median age & 55 A,

-/

44.5 A, 44 MY 3, AFF=nlo)ly A ZAdEL 2+2 100%, 100%,

70% AT+ (& D).

3 1. Demographic and clinical characteristics in controls, CIS and

cervical carcinoma

Variables Controls CIS Carcinoma
Subjects 10 6 20
Median age 40.0 44.5 55.0
(range) (28-58) (36-52) (33-87)
No. of HPV infection (%) 7 (70) 6 (100) 20 (100)
No. of HPV 16,18 infection 0 4 10

CIS: carcinoma in situ of the uterine cervix

HPV: human papillomavirus

2. 2835 AHAGA A o] IL-5 ¢f TNF-a9] =

A5 AR ARG AN FH3 [L-5 o A3 F-dT(n=20), A3
AR AFNGT(n=6), HZT(0M=10) FE FYFAIEAF HE9)
o Z+ZF 22.50 pg/ml(14.25-54.25), 12.50 pg/ml(10.50-19.00),

12



10.00 pg/ml(7.00-4.50)Rt}. 2 F+ Alojoll A FA Aoz F2]3k
X 2olE ®BPor(p=0.001: Kruskal-Wallis test), 53] A&
ARl A AR AW g, izl Hlgte] & IL-5
FEE  YERATHPp=0.033, p<0.001: Mann-Whitney test).
TNF-a9] 274 5-et, 2845 Aoude, dz2a 559 F9
AR F H9)Le 22t 6.0 pg/ml(2.25-8.00), 5.50 pg/ml (5.00
-7.25), 4.00 pg/ml(2.50-9.25) 01 2z} T Alo]e] §-2]3 z}o]=

Holx &kt p=0.716: Kruskal-Wallis test) (£ 2, Z19¥ 1,2).

3 2. Concentrations and ratios of cytokine in controls, CIS and

cervical carcinoma

Controls CIS Carcinoma P
(n=10) (N=6) (n=20)

IL-5 10.0 12.50 25.50 0.001
(pg/ml) (7.00-14.50) (10.50-19.00)(14.25-54.25)
TNF-a 4.00 5.50 6.00 0.716
(pg/ml) (2.5-9.25)  (5.00-7.25) (2.25-8.00)

Ratios of 2.02 2.29 5.23 0.061

IL-5:TNF-a  (1.25-3.05) (1.83-2.74) (2.20-12.88)

Results were expressed as median (interquartile range)
TNF-a: tumor necrosis factor—alpha

I[L-5: interleukin—-5

13



p<0.001

1207 | = |
NS p=0.033
1004 | |
B 801
)
& 601
Lo A
é 401 K
e e i
0 T T
controls CIS carcinoma

2% 1. Distribution of IL-5 (pg/ml) concentrations in cervico
vaginal washings in controls (n=10), CIS (n=6) and cervical

carcinoma (n=20)

=~
g

+

TNF-a (pg/ml)
[\
(@]

[ ]
o I S
0 AL A
controls C'IS carcinoma

19 2. Distribution of TNF-a (pg/ml) concentrations in cervico
vaginal washings in controls (n=10), CIS (n=6) and cervical

carcinoma (n=20)
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A7, AT AE Ayyde, dExT 449 IL-5:TNF-a
ratios ©] FYHAIEYF HY)L 5.23 pg/ml(2.20-12.88), 2.29 pg

/ml(1.83-2.74), 2.02 pg/ml(1.25-3.05)%1 o7 WHo] WPI+F

2

ghol T7tele A¥e EAou, 4 T Abole] FAHCE 19

Zpol = HolR ¢FktHp=0.061: Kruskal-Wallis test) (ZZ® 3).

3. AF7H el [L-5 9 TNF-a9 a4

IL-5 ¢} TNF-a sEAto]o] g vlaoA s 248745 (r=
0.249, p=0.487), A5 &AW (r=0.754, p=0.086), HZET
(r=0.128, p=0.590) EFollA] IL-5 ¢ TNF-a2] SAIHo=Z 2]

FBAEE BolA skt (2™ 4.

IL-5:TNF-a ratio
[\] w > ()]
S L A ¢

ot
(@)
[

o
1

L)
controls CIS carcinoma

a9 3. Cytokine ratios of IL-5:TNF-a in controls, CIS and

cervical carcinoma
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Controls

0.020- r=0.2493
p=0.4874
[ X ]
~ 0.0159,
E o
2o0.010] e .
P o i
= 0.0051
®
0.000 .

0.00  0.01 002 003  0.04
TNF-a (pg/ml)

CIS
0.020- ° °

| r=0.7504
= 0.015 o p=0.0857
(\J [ ] [ ]
£ 0.0101 .
P
= 0.0051

ooc 1 1 1 ) 1
0.004 0.005 0.006 0.007 0.008 0.009
TNF—a (pg/ml)

Carcinoma
0.157 r=0.1281
p=0.5903
= i °
-E 0.10 o °
(o]
3 o
[ )
Z 0.05{ o .
oo. L4 °
°® L1 S
0.00 T T ]
0.00 0.01 0.02 0.03

TNF—a (pg/ml)

139 4. Correlations between I.-5 and TNF-a concentrations in

controls, CIS and cervical carcinoma
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4. A7 H-dol A a9k cytokine 20 A

AZARGNN B2d ) 47 AFE AR Fn=17)

==

I} cytokine FE<Fe] A vluolA = IL-5 ¢ T4 Alo]9]
EAFoR Fo3 g9 AL #AET F IR (r=0.539,
p=0.026), TNF-a& 9vds FAHS HolA &FdtHr=-0.011,

p=0.966) (¥ 5).

5. AF 73 F-Fol A HPV DNA titers ¢} cytokine &%=2 &4
g7kt AT AWkl 4% HPV DNA titers

(n=15)9} cytokine TX¢+o] A vl A= TNF-a (r=0.191,

p=0.496)9} IL-5 (r=0.297, p=0.283) 2F SAZ o2 {23 A

e HolA sttt (L9 6).

HPV DNA #HAMS 2bg7d F-k3k 273

=]
B
3327 199l HPV  faol gaso] Ao,

HPV 16 &, 18 Jol]| ¥ d A9+ xzTolAs &

o4,
o
(@)}
(@)}
X
N
)—l
(@)
o4,

AR RGEI AR AANG RN = 242 4

(50%)% Y EFSET]
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o| 4] cytokineol 2]3}
AEHATZE Fgel gt FH Hojd8S st Ark AEHEY
WHg& Thl cytokineol ©l3] &3 ¥+ ¥, Th2 cytokine
AEAATZZ AAstHE g5 ot A 45U 45+ Thl

cytokineo] ¢]3F WHur$o] 7FAFaL Th2 cytokineo] <3k

AN FUbEol Ak gEA AR sk o
cytokineol]| W3t dFE F2 T2INE o] &3 H WANES

ol

e RS0l B, APH ATAT T AL
Aske HAF FFolth

TFolX= AT HAFE AHAHAE T3 Thl cytokine?!

=)

rhe

TNF-a$¢} Th2 cytokine?l IL-59] &2

A

gstgon, o1 A
AgAFEGdTAA =2 FE IL-55 AT F ddeony,
TNF-aol disixls 2zt tidTAtelo] fefgk zkol7h gl s
st A4S YelST Tiiong 5% A8 A%

AAAAAE o] gs AFolA IL-12, IL.-10, TNF-a, TGF-B,

ARGTAA F

—|—‘

IL-1B7F A AF-dTol EF S71d A3RE Hus o, Azar
SE 5% AFARF ANWFFTAA TNF-agt IL-100] @7
S7he g B ekt ol olde] ol AFlA Hid
ARt AN F WAgo] 9% cytokine ®H 7} Thl

cytokine®l Al Th2 cytokinel & ol|ZHrTt= Ay= thE Z2ujo|t},
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= TNF-a7} Z7]d= AXxe J4ES YAstaL apoptosisE

ﬂl

FESE W uhgel BolaAW PALINE AXe FHo| o
W oo} oleld cytokine®l lsol BaHth AZ o4

ikl Tdabgel gk Aol TNF-ae F71& o

o\
oS
1o

e ST Vlse @ AAE ATABEF AVAEME

e Aq¥g se] ARHow od TNF-a F7he AFHH

2-26%NAE @AA w2 TATOl Aol #FHAYTS

olgh e ATEL AT F&ol PAIAE

QAL THeAde AR Aem o Ade e B

HAh 2 FelA ARG FeMe] Zab Feo] gatel
4

PEE RS

o8, Lowe & AFAY ZAAAANA @A BAT F&ol
EAT A ARG WE @A BLsthn ARy

A old @ FAT P&l FRYAALAN] Soln wrg
A7 ol olHem Uribs m: e 245 o4 Hol:
HEgAol Hel s el Aol gk

AFARGAA BT A Qo) WA AT
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Abstract

Expression of IL-5 and TNF-a 1n cervical carcinoma

Dae Woo Lee

Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Young Tae Kim)

Objective: Immune responses within the cervical micro-
environment probably play important roles in viral persistence
and in the development of cervical cancer. Inappropriate
production of cytokine may induce the local immune response
and subsequently contributes to the development and
progression of carcinoma. The study aims were to investigate
the relationship between the levels of interleukin—-5 (IL-5) and
tumor necrosis factor-alpha (TNF-a) in the vaginal washing
fluids and occurrence of cervical carcinoma.

Methods: Cervicovaginal washing fluids were obtained from 20
patients with cervical carcinoma, 6 patients with carcinoma in
situ of uterine cervix (CIS) and 10 control subjects. The amounts
of IL-5 and TNF-a was determined by ELISA. Detection of HPV

DNA in cervicovaginal washing fluids and eosinophil counts in
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peripheral blood for patients with cervical carcinoma were
performed.

Results: Thirty three patients (91.7%) were infected by human
papillomavirus. In the patients with cervical carcinoma, those
with CIS, and the controls, the median ILL-5 concentrations in
cervicovaginal washing fluids were 25.5 pg/ml, 12.5 pg/ml and
10.0 pg/ml respectively. For TNF-q, the levels were 6.0 pg/ml,
5.5 pg/ml and 4.0 pg/ml respectively. IL-5 levels were
significantly higher in patients with cervical carcinoma
compared with CIS patients and controls (p=0.031, p<0.001). But
TNF-a was not different among these three groups. No
significant correlations between IL-5 and TNF-a in three
groups were found. The ratios of IL-5: TNF-a (median values)
were 5.23, 2.28 and 2.02 in cervical carcinoma, CIS and controls.
In the relation between IL-5 level and eosinophil counts of
cervical carcinoma group, a significant correlation was found
(p=0.026).

Conclusion: The increased levels of IL-5 were observed in
patients with cervical carcinoma and the ratios of [L-5:TNF-a
were increased In invasive carcinoma. These results may
reflect the more active response of Th2 cytokine and
uncorrelated levels of [L-5 and TNF-a in cervical carcinoma
shows impaired secretion of Thl and ThZ cytokines. The
detection of IL-5 in cervical secretions may be a useful
indicator of local immune responses in cervical carcinoma.

Key Words: cytokine, IL-5, TNF-a, cervical carcinoma
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