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A Study for IL-6, IL-13 and TIMP-3 Expressions of Placenta, Fetus and
Endometrium in Pregnant Mice after Treatment with Lipopolysaccharide

Sung Ran Hong, In Gul Moon', Ju Young Seoh’, Yee Jeong Kim,
Sung Sook Kim®, and Woon Sup Han®

Departments of Pathology & 'End.ncrin::-lng}r Besearch Laboratory, Samsung Cheil Hospital, Medical College,
Sung Kyun Kwan University, Secul 100-380, Korea, "Department of Pathology, Ulsan University
‘Departments of Microbiology & ‘Pathology, Ewha Womans University

We examined C;H pregnant mice at 15 days (70% gestation) after treatment of lipopolysaccaride (LPS) to observe
the changes of IL-6 concentration in maternal serum and amniotic fluid and expression of IL-6, 1L-13 & TIMP-3 in
placenta, fetus and endometrium, and to investigate the correlation among IL-6, IL-13 and TIMP-3, The results were
as follows: 1) IL-6 in serum and amniotic fluid after treatment of LPS was significantly elevated; peaked at 1, 2, 4,
5 hours and decreased to control level at 8 hours (P<0.05). IL-6 in placental disc, chorioamnionic membrane, fetus,
decidua and endometrial epithelium was overexpressed significantly at 1, 2, 4 hours after treatment of LPS (P < 0.05).
IL-6 overexpression was more significantly increased in maternal tissue than fetal tissue (P</0.05). 2) Increased
concentration of amniotic fluid 1L-6 was equally originated from transplacental crossage of maternal serum IL-6, and
direct local production of IL-6 from placenta, fetus and endometrium (P<0.05). 33 IL-13 in placental disc,
choricamnionic membrane, fetus, decidua and endomertrial epithelium was overexpressed after treatment of LPS, but
not sigmficant statistically. 4) TIMP-3 was overexpressed in placental disc, choricamnionic membrane, fetus and decidua.,
FIMP-3 overexpression was more significant in placental disc than other tissues (P« 0.05). 5) Overexpressions in 1L-13
and IL-6 revealed direct proportional correlation coefficient (Spearman correlation coefficient, 0.5212 ; P<0.05). IL-6
expression was a head of overexpression of TIMP-3, but not significant. In conclusion, all of IL-6, IL-13 and TIMP-3
relate with inflammatory response, especially IL-6 in maternal serum, amniotic fluid and tissue of placenta, fetus and
endometrium was so sensitive that it can be an indicator for antenatal diagnosis of choricamnonitis, and amniotic fluid
IL-6 is equally originated from maternal serum and from tissue of placenta, fetus and endometrium. IL-13 and TIMP-3
may have parallel correlation to the IL-6 in fetal and maternal tissue after treatment of LPS. (Korean J Pathol 1998;
32: 352-361)
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TIMP3""2] 37ba] §éle] i}, TIMP-3E 5219
SET il FA 7 2 el uha A A2S 59
2% TIMP-1 49 TIMP-28} Hula] ol DNA o 7] 4
Ae polErl® iz W TIMPe] ik 8
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stAe] glabe] WA} A Gol Al EA fober 4 L)
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b ] A4 e =0 Zule) o) sluky] O 2o 8
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glop, #-Fuet == el 4] IL-6, 1L-13, TIMP-32] b
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HP% off eddkZ 51 Wbz CHFE digdos

st CHe $7ln) ‘%.*?d% RFE WA 718 &,
471 2uiElef ¢l IvfelE 4 Selell Wa gl4l 4]
71 3 7l Al A H “&”% A ke Wy =
e]e] ExE EI'“']‘EI*ELT—, #}elgh & 914 Al
HE shgich A 94 717h2] 70%) el P4
154747 'F-'Ht— devlz| & vof-g3h o] Aol o] &
st}

%< Lipopolysaccharide (LPS)2] 100ug/ul S 27}

W S=4): 38ula]
th 25" Phosphate-buffered saline (PBS)2] 100ul&
S S=4) 8ol

LPS{ Escherichia coli, serotype 055 : B32] Ao

TFEE AR Z (Sigma, St. Louis)& o] &3}
th. 4%l LPS2| F5+= Fideloll 23 Ag-2
2 wbgieh’ LPSE A x & 305 (Tolal), 1417F (v}
2], 241 3¢ (Sutal), 4417k (8ula]), 5A17F (Tokel), 8A4]
@ (6utl) wloll ool WA} dlybell 4 oF
& AMste] odel 70T FAEAsAT, wo}
ez E3E 2GS 10% T4 L2l o
Aslglon], RNAY 38 $lsked Eie| il
305 (@vkel), 2417 (3uka)), SA1ZF (dubehe] 1lo)e]
o] Az L o] Raleich 7 7golla] wetul, )
oh fokel, dlobE FREl A4 =2 Tri reagent”’
{(Molecular Research Center, Inc. Cincinnati, OH, USA)
Iml ol & #hs}ed ol

L4 o

1) 1L-62] enzyme linked immunosorbent assay (EIA);
ELISA kit (R & D system, Minneapolis, MN, USA)S
o] o] HEFH sandwich ELISAY o 2 &3} ok
o 4 1L-65% “d gkalsdcl. s} 70Tl iﬂrilﬁ'i Y
A ok Hals 122 g Al AFIL-6
of Holdt &4 12 A7) o)n] —‘?—Ehclﬂ*i el
Zelle] Eell HAat ebee] AaAlE 2hzh Yo 42
A 24120 whg5 Azl %}%‘-%*ﬂii M)A 3 hor-
seradish peroxidase7} 2zl AF1L-62] 2z} =
Hrbelo] Abrelld] 2470 wb2A) g, glEddlo g
A E hydrogen peroxide®} tetramethyl benzidine %
hAl e w5 sjdte® Jhg5 A AlZel 450nm
Azl Zhake] precision mlcmp]atc reader (Molecular
devices, USA )ell4] st} wle5 Zasie] Hay g
ofell 4 2] TL-62 A skalelch

2) IL-6 S 1L-132] M Xss oM einl, dlof}
w AR A EA S 0% T4 2wl A d
& mlelale Lofjsla 4um FAZ wldste] Fe] &
glel Sefl Eolvh. Wi =23 <393 avidin-biotin
complex ¥l o2 sledch 22 g2 10 1002
2 #4E rat anti-mouse IL-6 241 81H] (Kendall
square, Cambridge, MA, USA)g} 1 50e 2 &) A8
anti-murine IL-13 neutralizing antibody (R&D system,
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Minneapolis, USA)ES o|&a}glck Anti-IL-6 &l =
anti-IL-13 3|7} A EA ] Aoz oals 79
2 4o slgch B, bol, gRokul, gt
A Zpgoet AT A ZFel] 4] H-score o] fafed ok
Aol ARE HLdog FTr)slgdch™ H-score =TPi
(i+1)2] F4oz st o714 i 22 AER)
Heblle SAEZA 0 (54, | (gFk4), 2 (Fakek
A), 3 (e Fiele] elgl e pis 7
7t F914 i7h Lhehls Wi gelt)

3) TIMP-32| polymerase chain reaction (PCR):

(D RNA ZZ. Chomcayskith ] 2% wlglele] ALE
=l Tri rcagcnlp‘ (Molecular Research Center, Inc.,
Cincinnati, OH, USA) kit2] wheel] wlz} RNAE S+
stadch 4ldgk =2 Aelg] gdas 2pgellA el
glo}, gratel, Sdurs TR Azle] 4T Tr
reagent” lmle]] B8l 3 =25 A3 FSA &
Mgt & Eukeled AZellA 57 wAebsck 0.2
ml2] chloroformS Y2 F 15327F 4|4 #5315
7 Aol Fecrl 4°Ceoll A 10,000 rpme g 15571
darelsta i 4FAE ez A AF
off] 2A A8 H FH2dck 0.5 ml2 isopropanol& Ylan
vortexingshed Aol 1024 Rgksliickrl 10,000
rpmi 2 8§14 ER{F RNAS 3 A7k
ol S mEl 2] 3 75% ethanol Imls Y5l 42
W Teleked RNA pellets Al elan, 45is
Al A g - AbEelld RNA pellets 7 =417
diethyl pyrocarbonate S 2 e]%l SFirspol] Sof 4,
3= A (150-20, Hitachi Co., Tokvo, Japan)& 260
nme] R Eella] 7wz el 4 EEH RNAL 3
5 H4 F RNAYY 1 ugule] FUFEET) 5 ES
qhE vhE @3l 80°Cel] H.yba)glc

(@ TIMP-3 primer2| H|Z, F15 = Al G4
HA S o] Baed AU 2] 10w =] 4 ale]] 405 TIMP-3
o] A AbztE A Aska AHF|TIMP-3 cDNA 22
pSAMT39E Fal3t ApteE2] uE #Ha = sl 4
Z TIMP-3 primerS | 2bsledc) ' 2 2hel 42 TIMP-3
o] primeri= 324bp R AFTIMP-3 cDNA Z22] o7
Aled 231-2513}F 534-5540]] el ttsl= sense primer 5
ATT AAG CAG ATG AAG ATG TAC 3 2 ant-
sense 57 ACC TGG CTG TAC GAG AGG TTA 3
o).

@ AFAL SESHEAHLY BH=; = RNA 2ug, oligo(dr)
primer 100 pmol, dNTP (7} nucleotide 500 uM), 5X <
#2282} gol| (250mM Tris[pH8.4], 375mM KCI,
15mM MgCla, 50mM DTT), 5 unit RNase inhibitor,
200 unit MMLV {3 2} #.4 (BRL Co., Grand Island,
NY, USA)E S50 & 238 200l ubSe] 37°Cel| 4]

e ohA] 05°Coll 4] 47k Theste] ubeg
AR AZck. 0|8 AAE DNAZ sl 20°Col| 2
gt
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4) TIMP-3 PCR; F|ollH Z]=5F A5 TIMP-3 pri-
merg o] -£-slo] chSa} 7E2 =74 PCRE -8
shedch, cDNA §H4 5 2ul, pnimer 2} 25pmol, dNTP
(7} nuecleotide 200 M), 10x PCR 2l==2e)] (20mM
Trs|pH 7.4, 0.1mM EDTA, ImM DTT, 100mM KCL,
0.1% Triton X-100, 200ug/ml BSA, 50% glycerol), 5
4 5?1:1’:.:1'31[3 dCTP (Amersham Intermnational ple, Buck-
inghamshire, England) 3,000Ci, 0.1 unit Tag poly-
merase (Dynazyme Co., Rijhitontuntie, Finland)5 &3}
ahe] EH 7} S0ul= A #F 3 9600 Thermocycler
(Perkin Elmer Co., Norwalk, CT, USA)ell4 95°Cel] .4
5027} denaturation, 55°Cell A 302=7F annealing, 72°C
ol 4] 4023} extention2] WhEaba 5 263 HASE F
oAl al 3] 727°Cel A TEFY FFEsielch PCR AE
= aparose gel (3% NuSieVe 3 1[FMC Bioproducts,
Thomaston, USADelA A7l Fsled 05 giml2]
ethidium bromide =2 <-443%F & 300 nm UVHM7
(Fotodyne Co., New Berlin, USA)&}ell4]  324bp2]
DNA w8 #eldl of-5 DNA o] 5 Felaledd} (Fig.
1A}, 1 ml cocktail solution (Ultima gold, Packard Instru-
ment Company, Meriden, CT, USA)el] DNA u] =5 1
o] A -counter (Beckman Instrument Ins, Pald Alto, CA,
USA)ell 4} wbagsl “pel 714l 324bpe] DNAw] 5 °
kel v

® PCR AM=2 MBEEFEAM, Higuchizol 24k PCR
AR o] Alekabg] S 23R sle] TIMP-32] PCR AME
& Aelgleh ol AA @ AT BEPAL Ao
k™ $loll4 713 F9Y PCR =710ll4] 25, 28,
30, 35 #2] Sl FU|E PCRE AHAlsle] 3%
agarose gel o] # 7= 5le] @ -counterell A Z}7}e]
Agkel 719 UPel AYEl TIMP-32] DNA w5 4
ebgh c}2 semilogarithm —tell =5 elelv} (Fig. 1 B).
7| kA A2 y= —17419.613+ 775038 = R*2+997
o]glrl. PCRAHE=2] ok PCR 577t GF7hslud 4] o
|3 o g Frbalelar, 253 2f 283 Alolel|ld] Frl
of 7z oo s FFHat 2 A AHA 2] 4
AE v 414 ¥ g]ele] PCRE] F7]15 263
& Awlelch crelsle] 263 o)A A% 2 a)e] PCR AL
=2 oz Ad EFEdAe] PCr o AHEollA g
TIMP-39] “P] k& wlitg =2 wvjatsle] 2} 7)o
4] PCR AbEe] vl geks sldoh

4) EHEH BY: S 743 PC-SAS version
6.04 (SAS Institute Inc.. Cary, NC, USA)F student
t-test ) Spearman correlation coefficients A 30 &}ed
5% woFTor HAsixcl

A nt
I EIARHH0] Q8 EEI} A20M2) 1162 55

LPSS Sbul 4 3 308, 1474, 2424, 44131,
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Fig. 1. Quantitative PCR analysis of TIMP-3. A: 324 bp
PCR products. Lane 1: size marker of i x174DNAJHAEII,
2: LPS 2 hours p]nc‘enml disc, 3: PBS 2 hours placental disc,
4: PBS 2 hours uterus, 5: LPS 2 hours uterus. B: guaniitative
PCR anaysis.

A Zh, BAIZY Fof] HAI} ofellH IL-62] Xk W
L5 shabelgdol LPS7) S=9)5 Alg o] o=l
] Hot IL-62] % S7HE 2o Lo €Ay
FFoll A LPS 2k F 1417 & ¥l F71 3] A
Aabed 84174 Foll= oha] 7hAwG . LPS $£4 F

Hofli= IL-62] Z7b= Ao mbas]A) gk} (F 11:
2, Fig. 3). AlZ}e)] wl2 2EwilEs 2 of Y23} <k
o] A] 14]7F, 24]7F, 44]2F, 54]2)e]] EA|EH o T
GoloA He FhES BT 847 Fellis o)A
7 A&l ok (Table 1).
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2. EjEL, 2220 EjO}, EEtet Y XS AL
HlAMe HA=ZsEE o] 2/ IL-62] YH
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Fig. 2. Time dependent IL-6 concentration in serum by
enzyme linked immunosorbent assay.
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Fig. . Time dependent IL-6 concentration in amniotic fluid
by enzyme linked immunosorbent assay.

gl ZAFe A 2ol 4 IL-62) WEE o]

sle] Relc) (Table 2). Al#Fo zxz o m s
wo] F7hE Holuh HAITH felAdL el ol &
IL-6o] w24 o] Fhelz] o) 0% AQEs} v}
A wolx) & 8AI7F AYE o Aok ey
W oke] IL-6o] Wl FL F71E k
247k, 4247} wfjeof] Z=vie]slsl o] 45
2 G2l A -6 wlEl =715 Relc) (Fig 4 A,
B). =3 =2 of whula] whE =8 v]mete] ¥ g

o] = 14]7},
woEE o
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Table 1. Mean value of time dependent IL-6 concentration in serum and ammniotic fluid by enzyme linked immunosorbent

L6 Sl:rum‘; {pg/ml)

Amniotic fluid** (pg/ml)

Time (hour)

comtrol {11_-3] study (n=38) control (n=8) study (n=38)
0.5 63.3 146.6 =854 422 73312784
] 2950 4107.2+ 14206 394+12 5030128942
2 45.2 10898.8 —4824 .9 523 12804753
g ek 531345 60737219573 386148 4459+ 3406
w b 29.2 0731.815975.7 554 13548 1163.2
A 37.7 133?&}_10&].? 32.7 2492+ 1723

n: Number of animal, *: P=0.000 (student t-test), **: P=0.043 (swdent t-test), ***: P=0.001 (student t-test)

Table 1. Mean value of time dependent IL-6 density in placenta, fetus and endometrium by immunohistochemistry

T

Tizsue Fetal tissue

Matermnal tissus***#*

Time (hour) PD Fetus CAM Decidua** EME***
Control 218.1+51.7 169.2 +70.5 199.0+ 523 110.8 16.2 1722+ 61,0
. 0.5 2050+ 46.8 116.4+35.6 216.8+51.4 125.0+ 18.2 108.0+ 10.9
: 1+ 301.0+ 58.4 664.2+ 806.3 2914+ 49,7 1248+ 156 332.0+ 48.5
u 2+ 276.0+ 60.9 15104735 222.0+43.2 150.0+ 40,8 209.2 + §4.4
d 4 35134284 288,31 87.2 1947 + 58.8 170.0+ 10.0 3162+ 337
Y 8 2492+ 174 193.8 4423 27104597 2176498 330.0+36.8'

FD: placental disc, CAM: choricamnionic membrane, EME: endometrial epithelium.
* P=0.018 (student t-test), **: P=0011 (student t-test), ***: P=0.017 (student t-test), ***=* P=0.000 (student t-test)

: H-score = 27 Pi(i+1} : i = optical desity degree (0, 1, 2, 3)

Pi = percemage of swained cells for each given i (from 0% to 100%)

olZzZ Q] efjyl, g =okut, wojefl = M H ez o
MFH ez} A vebykon LPS F4F H, 2 L6
Z7F Zbeo] vlatel] A EAIEA FolAd2 gledch o] g}
Hhl 2 Rz gl ghelut ol abgfel Aha] ) e
Av dAHez o e ey oOA el e LPS
A A, Fe] =7} vl EAH oz gl
F7bstoivh. el B g LPS S 3 ghebub ol by
viak Ao iEe] IL-6e] §o4 9l Folehd R
Hogs ¢l414] deol =2 B zF Yo IL-65
o] Huld-g o F i)

LPS =4 & Srhsl ek IL-6o] Faf 3ol
7lelsl ZHolx] = ok Fu ==l gk, § 2
okub glof, wetet, AFuinl Ao FelA FHFH A4
g IL-6ellA] 7]gl=l ZClAl S w]wete] Kghcoh

.

{Table 3). Spearman correlation coefficients 7] 3-S5 &
He o ekroll42] IL-62] 71 Ral 3oy
0554 = d3FE etz ok FaizAea] 0594 5
gekg iglel aejueg ke IL-69] FE 7=
2 HH ofp FHzA] oulo] w]sz3bA] of gk

Table 3. Correlation coefficients of IL-6 concentration in
amniotic fluid between serum concentration and
expression density in placenta and endometrium

IL-6 Serum™ PL & EM**

Amniotic fluid .55 0.59'

PL: Placental disc, choricamnionic membrane, fetus, EM:
Decidua and endometrial epithelium, *: P=0001 (student t-test),
#+ P=0,002 (student t-test), ' Spearman correlation coefficients

= AE ¢ 5 A

3. ENEE B2ar Efof, Eatat g X2 e Aln
GiAMS] X Shaty WEN 2/ 1L-132] L8l

LPs 4 A, Froll wul, g2okeh, dlo}, ghebal,
ARy Au o) IL-132] WE s o] 2 vz
stod E.gkch (Table 4). o =0l u]ale] LPS FAF &
30, 1A1Zh 24]3), 44)3), 547, 8A17he] ZF == o



Fig. 4. Iminunohistochernistry of IL-6 and [L-13 in placenta and endomewium. A; IL-6 in endometrial epithelium, B: 110

in placenial dise, C: IL-13 in chorioamnionic mambreane, 1 11-13 in placental disc,

Table 4. lime dependant [1-13 density in placenta, femws and endometdivm by immunohistochemistry

"—\._‘_\_\--

e Tim=zni
-

Feral tigsoe

T _ R
Time (Homr) e PD Fems CAM Decidua FME
Coninl 1418 1 182 1338=174  159.4 1204 1388105 1762+2L2
03 206.6 | 713 136.4 =254 196.2+74.7 IRI3EILT 177.2 1830
5 1 193=78.2 158.3 - 3R 2 01.7=126 20131459 257+ 725
vt 2226213 129.8 34,7 1718463 167+ 39,8 179.6 + 533
y 3 2014602 120.4£44.5 2305 - 58.6 ISTS=65.1 24371532
; 5 158.6 1206 135 £20.5 175.6-24.8 14622468 23731769
G 176.7 15273 1238+ 335 2418 1303 15985267 26171911

Maternal tissue

PI¥. placeutal disc, CAM: chorioamnionic membrane, EME: endometrial epithelium
' Heseore = % Tii=10 : 0 - oplical desity degree (0, 1, 2, 3, Pi = percentage of smined cells for each given i (from
% to LOO%)

Al IL-13af Fabsbss ARk E ByleviFg 4 C D),
A4 Feld e ggith =Y R HeAD Hobed
3] 1L-132] e ul A elel mhel & ol Bhe
wae uged A3 f4S Ygith

4. BjEL S22, EHOL EEHHAMLl PCREFE
ol& TIMP-32| Azt

Lps 24 A, Fof gk, g Lokel, o} o o
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Table 5. Mean value of time dependent gantitation of TIMP-3 in placenta, fetus and decidua by PCR

Tissue Fetal Maternal

Time (hour) PD* Fetus Decidua
- Control 121.1+22.9 135.6°+ 18.4 11681416 10517135
5 0.5 1620598 2547+ EE . 182.3+436 21821453
EI 2 3582413351 A58 2+ 1331 416,71 1300 402.9+237
¥ 3 132.0= IE.S _ 1056+ 150 867104 99.511?._}'

PD: placental disc, CAM: choricamnionic membrane, *P=0.041 (student t-test),

1800 | A
- -
@ 1000 -
& i
] + TIMP-3
400
I T T f { i i 1
0051 2 3 4 5 f 7 ]

P

Fig. 5. Correlation of expression densities of 1L-6, 1L.-13 and
TIMP-3 in placenta, fetus and endometrium.

9] BE A o4 324bp2| TIMP-32| 404 S slela)
Gk (Fig. 1 A). ellel=3 el eul, & 5okul, gop=

@Al2Ael Getersl §AY obos TIMPAS WA
shgich (Table 5). b o g =4 B} Ao
A TIMP-32] whde] Frb=|glck. LPS 4 & dul
2|4 AR oAl TIMP-3o] Zrja}
ot 7lel 23 FAIEG felde] alglc).
ol= A% At =Helz] wifel Aoz ofH{Fch
abe A zha) vl @Al LPSFEAL & 24]7)el] 7hal o]
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clebdl 7l e 7HEAS slukdele] el

IL-62 o3& & HfekdE, @A, A E,
zhel A Au| A EF ok A EellA WA =L o)Al
7} el@sle] s getn), gRokelA Sobgle] B
2 =le] gk B g el A= getal, §Rekat a
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