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Significance of Amniotic Fluid Cytokines Measurement
in Threatend Preterm Labor and Premature
Rupture of the Membranes

Akihiro TANI
Department of Obstetrics and Gynecology, Kitasato University School of Medicine, Kanagawa
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1. EIRF T EFOHOE KD TNF-a, IL-18, IL-6EEEFhZh22.8419.2pg/ml, 8.1+5.2pg/
ml, 166.8+126.1pg/ml (Mean+SD) TH D27, :

2. FEGEIFIFICEIEC, FRERHZBRELUA S RICE > flo ¥ Kb TNF-a, 1L-18,
IL-6BEEZ, = 7F1839.91+146.2pg/ml, 674.1+163.9pg/ml, 27.70+8.53ng/ml (Mean+SE) T,
THRIC R A 48R L ERTEE Ch o flic kN BRI EBEL R L.

3. FIRZFRIB24RRE LA 5 BRI E D 7B 0 BB R ERT R Blanc 0 08 T\ h b stage 110
THo7. stage Il THO10FDOFENKF TNF-o, IL-18, IL-6EE X, FhF1590.5+304.9pg/ml,
76.6+20.1pg/ml, 5.22+0.92ng/ml TH o7z, stage Il D24FI T ENnFH1.09+0.19ng/ml, 1.36+
0.41ng/ml, 31.98+4.55ng/ml TH v, IL-18, IL-6EE X stage H It L EBICEERX R LL., R
% stage TWI b RPKB & BKFIOBICIIBEBELRD IO,

4, FPIIDFEH % stage ST, FKF TNF-a K134 stage BICERBZELZRD VDY, Fokd IL-
18, IL-6BE >\ Tk, stage 0& stage I 33k U stage II & stage Il DI\ THEBE LY IRDT:.

BEoZ EnbFEKRKFFA T H4 v OREIBEEEREL, FERNRERLORIRER, FERSIOE
i B 1R oD CF F CHRRICE K IL-6RE 0SERIRFT Rk & OB, BHORERT BA R b KK L T
HEEzZbRIC,

Synopsis The purpose of this study was to elucidate the significance of measurements of cytokines in the
amniotic fluid. Amniotic fluid was retrieved by transabdominal amniocentesis from 113 women in the
following groups: Preterm labor (N =58), PROM (N =21) and term elective C/S (N =34). Tumor necrosis
factor @« (TNF-a) and interleukin-18 (IL-18), were measured with a commercially available ELISA.
Interleukin-6 (IL-6) was measured by bioassay and newly developed “luminescencer EIA”.

1. Amniotic fluid concentrations of TNF-a, IL-18 and IL-6 in cases of term elective C/S were 22.8+19.2
pg/ml, 8.1+5.2pg/ml and 166.8+126.1pg/ml, respectively.

2. Significantly higher levels of TNF-«, IL-18, IL-6 were found among the cases who failed to respond
to tocolysis (i.e. delivery within 48 hrs of amniocentesis). In contrast, no significant difference in such
conventional markers of infectin as maternal serum CRP was noted.

3. According to the degree of histopathologic chorioamnionitis (Blanc), significantly higher concentra-
tions of IL-18, IL-6 were found among the of stage III cases than those in stage II irrespective of the rupture
of the membranes (IL-18:1.36+0.41ng/ml vs 76.6+£20.1pg/ml, IL-6:31.98+4.55ng/ml vs 5.22+0.92ng/
ml). Significant correlation was also found between the concentrations of IL-14, IL-6 and the pathological
degree of funitis (Nakayama, stage 0 <stage I, stage Il <stage III).

These findings may indicate that there is a dose association between microbial invasion of the amniotic
cavity and preterm labor. Therefore detection of the changes in the amniotic fluid concentrations of
cytokines were supposed to be critical clues in diagnosing intrauterine infection precisely.

Key words: Preterm labor ¢« Premature rupture of membranes (PROM) ¢ Cytokine * Chorioamnionitis *
Fetal infection
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BERBIE L2 £ intact survival 2 Ei#
ENBLIICRDOTNED, BYer 5 BTk
BB E Wb S AR E R, BEORE Y
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BG5S A AREME L RIR I Tk b, BB,

TEAREERZ L B2, BET5C
ERROEHOR LT RIIFERLYHET S 5 2
THBRHTEEEEbhD, T TTrAZ STV
DVEBETLA VA —n1F 18 (L-18), B
BEEAT (TNF-o), SHHEAEZFET S 1 v
g —mA %6 (AL-6) DFEKRFEELBEL, £
RO THR, BRFRREFRRLLOBEEN»SZH
LY A b A VAIEOHRKBERIC OV TR
mz iz,
MRENRE L UHE

ABEEE 2 ML LT HEFEESSH] (tocolysis
index =4, FiRE%24~358, F#30.3:8), Bl
B 7K 2141 (tocolysis index =4, 1T1RE #024 ~ 3538,
SE¥30. 08D, IR UR [ R R i o T & 7 5 3441
TR E Lic, VIERE « G AKE 0 ABR R
X OEIRIERAF B RRGR, BERCENED
FEMEPHER U - S CRR IR D I % X
O FEXMEREED B CRENFEKFER L b F
KEBERTABIEA V7 +—2Favey B
e 2 Txo—E AP AV, FIcERRIC
RAEME A HR L SERIE~ —» -2 RE L,
BRI EFIARE T B IUEIEF GERY + FY
v, W< x> v a), HiEWE (CTX, IPM)
BE5E K S BEfTok, - FEFYHCLkAF
PIRFIC R A B LU 7o, EER L 7cFE Kk ie i bic
FRER L OHEIEREERYTS> L L3147,
1,100XG T 5 SO, —80CIEMEHRAF L,
IL-18, TNF-a, IL-6fI7E I U 7=, IL-18, TNF-«
i Medgenix (F — v 7234 %) #5 ELISA
BEFy bick b, ILAIEIEZ=Y A1 7Y
N—= 27 v—v MH60BSF-2fi fa % A v 7=
BIOASSAY & LALFEFH K EIAJE (=R« =4
T7A e TV AL JEEAAF T I ANV TERT b
) = ANC X VEELY, ERAHTH E OBE Y
Bert Uve, ¥ 7B KB R a7 1 24 AP 4 1
B DTN TIEBREE « B O R B

HEMEEASE 4 5

Fr R (B8 o SR ERFLARPT R 1% Blanc 20382, B
DIFEEMAT R ip iU 8@y % ) & oBE
WO\ THRRET R I 2 7.
SR

1. YLEFE - ST RGOSR « 58T
YhERE « BB Sc ARRBE BB AL
WD TIe\ A, YHEREF TR B IEIRIER 358
Hdohte, FERBREOEKRZEN L, 38EL D
BAHEE, FTEOERE FAOEERIOVEER,
CTG i X % FferoBs RBENR 75 & O B FRAE R i in
z, FKEEGME, FARFPEMEROBEM, BEE
MERH =18,000/mm?, F& CRP=1,000ug/dl @
WTENOERDLEEE L, ABRBEOKEIMm
RBUL, VIEEE « BIASOKHA &b 8 B B
15,000/mm3* K& R L, £k CRP & 3L Ea
1,000pg/dl K% T H 2, Fra R MEDHTES
Wik, METEBEG S Lch, SEOXNE T
LIS RBD Bhisoofe, 72720, BERfid IgM
£330mg/dl LA 323 B % 1 o CRP 32ug/dl LA
b, HA24F5E R O FAEE CRP 531,0001g/dl L
EofES G RBInERAD X8R E T11
B (19.0%), BIEABE ARG T106 (47.6%) 1252
7= (3R 1), 5 ieri24Re i AR C K BRI 1T T X,
SRR R AR E 2T N T LB 326t o
Fra& RBMAERE (1361) DFE L FEKFF 1 + b
1T VERER X OCREKAURE~—» —% L& T3

£1 UTERE - fUEIBKFIOEIE « S TH

YhERES HTSAERE K Y
(n=58) (n=21)
ABER R 30.3+3.38  30.0+3.68
D iRE 33.5+3.98  31.0+3.48
Py e e
SIRREST 39 11
FHR
BROFH R 11 3
FERRS 8 7
ABREy R A A2

HIERE<15,000/mm®  89.7% (526>  85.7% (186
CRP  <1,000ug/dl 79.3%46%1)  57.1% 126D
e BB e 0 0
o SRR E SR> ** 11 10

*N.S., **Sig. p<0.05, ***FFMIgM=30mg/d1Iix
CRP=32ug/dl, A:#424RRIMH 4 8 M HCRP 2 1,000/
dl
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K2 RS L FARFT A b A VRE (RRERIGIZ &3, MeantSE)

2K 22— TNF-« IL-18 IL-6
syl (pg/mD (pg/mbD (ng/ml)
SRR 839.9+146.2.1  674.1%163.9%:%  27.70+8.53*sh
3~108 . . .

} 212 127.8+48.1+. 56.9+28.2" 4.4143.01
108 B E
=12 24.243 4, 12.0+2.5t 0.370.07%

*1u T Tp<0.0001 ; *2p<<0.0007 ; *sp<0.003 ; Tsp<0.02

&, FXKFIL-18, IL-6, Rk CRP iwEE=E
BERD B M, FEKdh TNF-a, &M EmERE,
FRIMERICERE, a-7 Vv F + ) 7o VEICER R
» 72 hyo fe (IL-14 (312.1+106.1pg/ml vs
1,290.9+410.4pg/ml, p<0.05), IL-6(13.2+3.0
ng/ml vs 27.9+5.4ng/ml, p<0.02), CRP
(2,145.4+394 .8ug/dl vs 6,882.4+1,477.2ug/
dl, p<0.01) (Mean+SE)), 7 # LK IL-
18, IL-613+ X CEEx R L7, Bkl CRP
TUE 2 F123200g/dl Kifi L ARMEA R L.

2. ERTEAIEKH TNF-a, IL-18, IL-6EE

FEPRIF 4, BRAEFERTOFEKH TNF-«, IL-14,
IL-6EE L+ Fh22.84+19.2pg/ml, 8.1+5.2
pg/ml, 166.8+126.1pg/ml (Mean+SD) TH»>
7o,

FEIEANSIFNCEDIM T, FREHR 48K
DR e o7 UhE R 2341, RUHAB K176
D F KR TNF-a, IL-18, IL-6BE XX hF h
839.9+146.2pg/ml, 674.1+163.9pg/ml,
27.70+8.53ng/ml (Mean+SE) T, FEIHEH
HFH HREFILL 3 B HERER S TEET
ol ThbEEYRLEGE2), &
AR D RFE~ — H — TIHASEEE L S 5 BRI E D
7o FIE10 B BL EEIRE R FTRE CH DI liT R L,
HMERE, CRP, RMIRMERE, a-7 v F )
TV ESBRICEER R LS, IEIRIER D 3
H2 5100 LA o s LTk | I3k
(12,475.7+675.9/mm® vs 8,492.9+899.1/
mm?, p<0.01, Mean*+SE)ICEBE*AD 5 b
DOMDORIE~ —H —ICIIEEEYRDT, [l

3. [EfRRESE & FKF TNF-a, IL-18, IL-6RE

BRE $15,000/mmiL E& IR L7 b 34805 L
W5 & i DI fEFI© S ULE R EMT 7 41, B
BABKBIC 2 Bl L aviBed Tehvode, & 1o 24850
PR e 22> AT K 17610 TNF-a 3.4)
HREE23FICH L ERICEELZ R LT (556.8+
104.9pg/ml vs 1,222.9+293.4pg/ml, p<0.05,
Mean=®SE) 7%, IL-18, IL-6ICiZZE&# DD
o, EHRIL-6EVThofldzv be—ArDF
E /D Mean+2SD LA % 7R Lcs’, TNF-
a, IL- 1B LT LI®EELZRI R WHlS Lbh
7.

4, BaRE « B OREEBRFRT R & OBE

BERCEINE CREEDHAD 5 b o iEET24
e ] LA P 2 7K 220 23 B AT RTHE C B0 7 34451 D By
BRERRT B33 XC Blanc ¥ stage II, 37sh
HMEBE~DLIEMRERELZRDI, 205 H24
BUEFE & CHREMRREZ R D 5 stage III T
Hb, IL-18, IL-6IEE L stage I i LBEEILS
fExm L7 (23) (OL-18 (76.6+20.1pg/ml vs
1.36+0.41ng/ml), IL-6 (5.22%0.92ng/ml vs
31.98+4.55ng/ml) (Mean+SE)], 772 L stage
II, M WwFndbwEKoBFETEKST TNF-«, IL-
18, IL-6BREWCABERRD o7 (F4), &
DD MBI SFE <~ —» — T CRP (1,579.4=%
555.2ug/dl vs 4,571.4+953.1ug/dl, p<0.05,
Mean+ SE)IC BEREE X FD 5 M HIMERE, ARMEk
WRERE, a-7 vV F + ) 7o VBRI ERRD
4, CRP % stage Il T & %z 5 #23550ug/ml K
DIEME %A 7~ L7c. & o stage 111 @ IL-6BE X RIK
i 5311,500pg/ml T & > 7= »' stage 11 3B & 18
©%9,500pg/ml THotc, ZDstagelll D5 b
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3 BMBRETREFEKFFA P21 vEE
(Blanc 5%, Mean+SE)

TNF-a IL-18 IL-6
(pg/mD) (pg/ml) (ng/ml)

stage II * ok
(n=10) 590.5+304.9 76.6+20.1 5.22+0.92

stage 11 * *k
(n=24) 1,092.4+186.2 1,360.3+406.8 31.98+4.55

*p<0.005 **p<0.0001

4 WRKOBELEKFYA 24 VIRE
(Mean=+SE)

TNF-a IL-18 IL-6
(pg/ml) (pg/mb (ng/ml)

stage 11
FEK g50.4+130.5  60.9420.7  4.52+0.95
BK 1100847122 10024346 6.26%1.89

stage III

RN
CRBK 930.32183.6 1,234.45578.7  28.86+5.40
B 1408544193 1,612.14427.3  38.24%8.39

#£5 FEREFMRLERFYS A4 Vv RE (P
%8, Mean+SE)

TNF-« IL-18 IL-6
(pg/ml) (pg/mD (ng/ml)
nglg:e@‘) 227.9+124.2  25.2+15.0*  2.83+1.30%
stage | 695.3+203.6  201.1%39.0*  11.45%2.08t
stage 11 ok
(nZ10) 763.8+332.4  188.6%61.7 14.63%2.95tF

stage Iy 455.74280.3 2,292.54652.6% 44.376.521

*p<0.005 **p<0.008
Tp<0.02 11 p<0.0008

1261 (50%) 238 &b Is R RO FHEH RET
IS ED stage I THot, RILGED
stage 0& stage I (IL-18 (25.2+15.0pg/ml vs
201.1+39.0pg/ml), IL-6 (2.83+1.30ng/ml vs
11.45+2.08ng/ml)] ¥ X O stage II & stage III
(IL-18 (188.6+61.7pg/ml vs 2.29+0.65ng/
ml), IL-6(14.63+2.95ng/ml vs 44.37+6.52ng/
mD) DRI B TFEAFIL-18, IL-6RECER
EH DI (EH)., EFlhugED stage ] 7641
t 4, stage I1 10610 7 #5, stage III TiZ2fl

HEmMEEASE 45

23 IL-61EE10,000pg/ml A Ex /R LTz, DR
ik@lo CRP, HIMERE, ARIMIRUERE, a-7 v
F YTV VER TR D % stage B CTER RO
ey ote, RBFRKDEFIRMER L OCBRIMEEES
HFNERBRFIZ 1 F, BEKREIC 2 GIRRD, 0
i RBE ARG 1 Bl 7 5~ Futts EE % 3R 7,
%z ¥

BECRT 5 FERMEORREF IR
B b &, IR O AT ER & B - SEK
R & OBEY, MEFRAGH NS LY,
MEOHEEEEBHRNEL®, FKFFr22
75OV Faa BIOEEBENSETHHZ LD
R ENSEBEFELL V)V -L LTI rALYS
v v BEETARREENTRBINT VS,
IL-T3XBEIR, ~7 = 7 7 =, [FRER EORE
HEXUMP R E D S E L EF BB ETIES S
n, BFRERIGOFE, mA7x ) =€ A,D
VAL DA Y VIR O 7 T F v IR &
VA7 rAFe ST - EOFHMREND T v R X
7o vevEREFET S, IL-ILTFERMEOH
FicBE L CREFTOEKRFRED LAY, B
EHEMBEAD =Y F o vRIBIC X 5ELF
B FEORAKCHES FERAOBREB KT
% IL-1 mRNA D#O L vwolefiEnabinT
W5, F 7oA corticotropin releasing factor
(CRF) #FE+5108 5 S0 b b FEINER
kD—oD )V HA—ELTEEREIRT W5,
TNF-a (37 0EA My L OERAD IL-1& 84
LRy, ILIABE T r AR 7Sy o v RBEL
BEADESNRBRPIOI T B, IL-613 IL-
1, TNFE#HZ I fifanbEEIh, &%
LERVEAERTHECRY, RERFOERERIE
el FHlarbo2MIERELSE, 7
T3V EEMEIRM LR, b b\ T A
EHEORFEL I N5 CRP I, BEFMRECE
WTIRIL-6IC XD TOREENFEIND, i
IL-1, TNFoRBI X > TdHFEIRSLZ L
SHMEEBEADORIE~—H — L LTAEER IR T
WBHINT20 SEEEERORIE~ - — L LTOH
MERE, FRMERIERERE, CRP o fHAIEIE T,
LA MEBEEBEAOEEESCTERNREOE &
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FREACEECHET A ENTED LB
O, FEARLVI RTCBT 5 RXECEREE Y
HET DI DT EKEEY 1 b a4 v Evbhb
TNF-a, IL-18, IL-6DF K FREBENEREE T
BBHEBLRDN, by A a4 v OERE
B L B frolciG il o, SEHR <&
B—EKS LY 1 b2 A v ORBHIIER T
oy, EREEHECE LT, WThd TENGE
IEIF P AR LASESRI LI e o fRic B o e
EFITIE, =2v e —-ADFEFRYE, 3 BHUE
EEFARETHOLMCENTCERECEBELZRL
7o, IL-6EEIL= v e — 4D Mean+2SD Bk
THYFERCKIENFE LI EITFHEE LB
nBH, TNF-a, IL- 18 32 v b = — L DIEFIE
ETH L RO, 0 S TEYWERE TR
KIERPTCRIEE TNF (34 2 Bef, IL-1i3# 4
Rfx e —27 &L, ZOHRESLHITHED LIW12E
[ B 24RERIB I I S NEE & 72 D, TL-60531 8
L BRR12EER A B 24RER R v — 2 L LK HEIR T
BETHHEINDBZEND, FEE I T THHD
EELHEERETCOLTNENRORHZELY BT % b
DEEZHND, BRIy v G FE ARG
EFNVIICL HBEETH, GBS 10° cflufF AL L 5F
BNRRGESER, 9HECcFEKF TNF-a 0 EH,
18K ¢ IL-18 » L&, Zhiwcs| &t < PGE,,
PGF.a O k57 7 5 288 T F B WA D F& 3k H°
HZbndEE&h3(?, L oTlEKRHCTFER
EHERC A KEDRE L LT TNF-«, IL-
18D =27 AEELSOTVWHEE, HFRICL H &
EN—BECE(L Lo bHRLEZD Y — 7 1T
EOoOTWitWEBREINE 2 bh b, E72IL-18,
TNF-a 2N EF L T WA EESITE, 7 e
AR TG VBEBORERICL YT EIEO I
BERETHDH EE 2 DR, 108 M EEIRERE 88
HOFEERE X Y, TNF-a Ti%200pg/ml, IL-18
Ti3100pg/ml Y EDFEKFEE X /RTHEICIE
IR E O REM I E VW EE 2 A L TE X
5.

Ba MR B AT B © IL-18 & IL-61% Blanc 5 T
KM EE IR £ To stage 11, %
FEHBBENEEE TR &S stage Il AR CH

oy

331

EER LI, SO EEY A A4 VOEELEDS
25, stage I1 £ CUIREFEF D~ 27 vy v —2)
v ARRR T E O RHMEEI SRR X R B X OEMRE
DERZIZL T 5B EE 2 b AN 0y 12 5t
L, stage Il 1278 % & FERBRG 0 4 L FE M
EREAoREEYLYHE»OOEE S b
BN L s D, iods TNF-a WEEEN
AL D, ZOHEBRELIHHEED
N5, Fic stage I CHEKEEFF OB KD HET
TBEZENRED bR Lk, BAKOER

ELTOEKBLELZ TR, RBEAKTEIEKX
RPN EEDL L CIOBRECEFH L5 LB
na, Fleh o REaA o stage 578 & OHETB,
R IR KB L T 5 & b 5 JSEEM
REE R OBREE £ T A& stage 11 Tl
IL-B, IL-6DEED LEAR AL NI, el L 2 2T
P TNF-a, IL-18 3% OREREHIHERE D 72D MK
ExRTEIRD D, FREGE L O EREDOF
Ex THT2BRCIEBERLEIL6HE R B
BT, 10,000pg/ml L ECEEAREREGE +
GEOSZENTED LIRS, E51C TNF-q,
IL-18 DREFHAIE I L 2T, FHHHRIE O FEED
BESOEEORMBHER » Wt X, Kdlk
SIREFEROHRENTIREIC I B L Bbn s, FEKP
DB 2 FE KGR D EERR 12 7 B 234 Bl KT
ci3, BpELBEET 5 L S5 Mycoplasma,
Ureaplasma 72 & DEBRIEE T O T\ 7oL 7
BEERBEOIL 3 DK TH DT,

FKFFA B A ORELL D FERRED
FEYRCERCED 2, LY EYKREESTHE
O LT, RoORMTFROBELREINS,

rkzsehich, EEE-HEMEE D LB
FEEEEFCLL VEE# VLR, ARz
- HBO#E ¥ LcBHELERE, BAREXSEEH
%, BHEMEBER X ¥ LAKE SSHEAN, 5 YESEM,
BFE 5 AR, BRERAE BEMcEEBLES.
ey A b A vEECEBOEE E L BRKRETRIIET
BB, =R exan 74«7V A VAR HEK, LB
KEEBABBZERO 4 W2 LET, ABRXOE
BB H RERR AR SFMEES, #2808 A%
A RESFMERSCETRER L,
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