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=Abstract=
Immunochemistry of the Endothelin in Amnion and Umbilical Cord
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Endothelin was originally identified as a product of endothelial cells, which had a
paracrine action on vascular smooth muscle, but it is now also known to be product of
certain types of epithelial cells.

Amnion(n=10) and umbilical cord(n=10) at preterm, term, preeclampsia were
subjected to immunochemistry with antiserum cross activity with endothelin-1. Qur
objective was to determine the localization immunoreactive endothelin in umbilical cord
and amnion during preterm, term, preeclampsia. Intensity of positive staining was given
a score of O(negative), 1{low), 2(moderate), or 3(strongly positive) for each group within
each section.

Comparision of immunochemistry with endothelin from different group(preterm,
term preeclampsia) were conducted with Kruskal Wallis one way analysis. Compari-
sion of each section at preterm, term, preeclampsia were conducted with Bonferroni-
adjusted Mann Whitney test. The intense immunoreactivity was present on amnionic
epithelial cells, endothelium of umbilical vein, cord epithelium at each group. No dif-
ference were detected between each group.
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RF< nitric oxideZ Y3 A (Palmer et al.,, 1987),
P EAN N BoEEe PPo|gRE L 52
Z48& 712 EAE @ d7e ALEo, 19884
Yanagisawa(Yanagisawa et al., 1988)l 2| &) ==
HEY P MEZHEE 2]-residue peptideZ €
28§ YF52A9Q endothelino] LALJL. 2%
endothelindl @ d7e YPUTH Eo| g9
o]#o]Z 2o, endothelin®] AF2& HEo o
288 £%380] dtkeRo| Y2AF endothelin
& AFoly wizy ejolzA oM glEoAE Heo
2 5o FHd(Findiay & Salamonsen, 1991 ; Po-
llard, 1990).

Agol Fute B#HE o] flo] endotheline] HA
g2 gE 2402 Bosld NazPog A4
o d7d, YEERy, eg% EE AT
A Bk 94, @& %8 prepro-endothelin 1 mRNA
7} A oA endothelin®) ¥4dol WH AR,
I8 YRARA LS| & ZAANE endothelin
of Rt #che AHdol ¥ AcHBlack et al, 1969 ;
Giaid et sl 1991 ; Kosaka et al., 1989 ;Maggi et al.,
1991 ; Rosenigurt et al., 1990 ; Sunnergren et al.
1990). -~
A1 dAM S endothelin®] 4% R thA3A
e @R AYERlT, FetdA BEA endo-
thelin 19 AF24AXN Ca”9 F2E 37ME 2
Hatcuterotoning] #71A 08, ot R BEELY
o} Ax9Ye] B enkephalinasedh= Ei
d 93 2&dce A= delAHCasey & MacD-
onald, 1992).

wabA eol, %4, 99, $29, He, e %
42280 M endotheling} 4Y R dirle] YFAHQY
By s dPEel NEST Yo, endothelin® ¥
& WY 47 4o, EDRF He) 34712
o) ol AU R T2 20U BT en-
dothelin #49} ¥2%e DU R FAYE BE9
WUOog 24§ BtHKanoi et al, 19907 Nochy et al,
1989 ; Redman, & Bodinar, 1978). ¥4% ZWUA
AP endothelin 3 EDRFo] i Q7% A
I flouh AgY WAJAAZ A gL FHH
A g glen, 4, FE4¥H, 48 HuLe 5
£ 94z UL 39 YAUAAEA, BEE AB
AN 7HsAe] AFAT sl 4zHech
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€ 479 23 AdA¥eE §ud gAw
g & Avist JAF7) ¥t R Auirtold) =R
githgol o¥ endothelin EAe} o] o9 A
A% R B394 Aleldl endothelin E4¢ o]
7t e7HE dotrr] ol

o e ¥ g

JAF7] F3A Ad R g 10494 AUz,
AdAgy] FAETDE A @ AALE AvgRE A
Aote] Ald) € 4ot 104914 AUk AHFE F
2 AdE 0% E2oide] 238 e ¥ A%
#3E& AX sd ¥olE AAF F 2~4 pme] %
AHE EY hematoxylin® eosin §4& 8tod #
3 9 B3 du|jos BARHL, M} Gl A
endothelin E744%F #<0& 93 endothelind] W3
t} 3 2 A8 (Peninsula Lab. Belmont, Califonia)&
1:5000.8 #Aste Bz AL HAE
et

¥=wd $902 nAYHL ged EojE A
2 JuzAg 4pm FAZ Fe} &efo|=o T3
o, g us g5y s AR 03% H:O:9% £F
g Mg &eol=g 08 F7o AN T3l
B0 dg we-2 AT 001M AgF Yol
A 1087 A3 3d, 443 o183 (normal horse se-
rum, ABC kit) &2 2087 Aed B3 ¥ vl¥EY
& AAs Y, AGgAE A& FAE A
37T A 3087 BFaA

Table 1. Scoring system of the immunohistochemistry

Score Status of staining
0 No staining
1 Weak staining
2 Strong staining
3 Intense staining

Biotinylated anti-rabbit IgG(Vector ABC Kit,
USA) 1:200& AH§3te} 42X 08T F3AY
¥ ABC(Avidin Biotin Complex, Vector ABC Kit)



-aket g Agiel A Endotheling) X2 WY 38-

2 08T 4o wx¥ DAB(3.3' -diaminoberzod-
izine tetrahydrochloride) £ #A43}3 Mayer hema-
toxyline. 2 tjulga & 83 JGHrj3o2 gt
Atk HozAnt J4HTE AxEo]l ¥ 0-32
2 uAste] slzsded, 0& 940 A3 ¥
F, 1& %3HA, 3& olF ZaA d4E 34, 2t |
Hoie 382 3noe FPASE 3cHTable 1).

BEL F9 WAl ARsH e 3249 B
HHE, 4759 71FHAE, ARFLAE, Wharton's
jelly, ANAARAME ¢ AhFA ALY G4
AL E v FA}Y

BAMZ e 5Y92AN 94F7], 27, AR
Z Alol¢] B+ nonparametric methol$] Kruskal
-Wallis test& o|835ov], Z47] @&z ALl
£ Bonferroni-adjusted Mann-Whitney test& ©]
£39200, a<0.003& #A FFEOLE YT

ma o

E A7 o] &g & dqaFe JAFse ?Jﬂ%f—
717} 2301253, AAUAL)E 3954125 AR
Z& 3891123 AtHTable 2).

Table 2. Maternal age and gestational age of the study
group

Agelyears) Gestational age(weeks)

Group n
Mean*SD MeantSD Range

Midtrimester 10 23.315.6 23.0%25 20~27
Normal term 10 28.7+53 39.5+1.2 37-~41
Preeclampsia 10 30.0t4.3 389t1.2 37~40

Endothelindl W% WA= 448 34 @
i hematoxylin® eosin@4H& & YutojA ¢
H st AfzA e Fio] FE dAv3 AFE ¥
4 AAG(Fig. 1).

AzREo] HAE score 2¢] AFHE ¥4y §2
gto] WYz 338 Hv|H4A(Fig. 2, 3)H Whart-
on's jelly®] score 19 #Fdlc g FMold 4
v A7o|tH(Fig. 4).

AAE0] A scoring systemE o]&-8 4 o
¢} okl 9 Ao endothelind] & WA z2

Fig. 1. The amnion shows a single layer of lining epithe-
lium and underlying thin layer of connective tis-
sue & E, 100x),

Fig. 2. Immunostaining of endothelin in amni-otic membr-
ane. The lining epithelium is strong positive(x 100).

Fig. 3. Immunostaining of endothelin in chorion. The li-
ning epithedum is strong positive and the strto-
ma is weak positive(100x).
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Fig. 4. Immunostaining of endothelin of Wharton jelly
shows weak positive(x 200).

HYHddge FURFPD Kruskal-Wallis test
& 0|8 Chi-square FAAN YANZ7], AYA
@7], @718ANSE Atele] endothelin Ej9] ol
£ 93

£ 97 o]&¥ 2AE Alold endothelin® ¥
9 Aol dFE RFAM Ady yoHE, ¢
GAHHAE 9 G ES sl3A Bo] EA
FAL, 2 oz JurAMES AHuFHuy
AEe EAEHQL, Wharton's jellyd 713 HA
EA8AT. AN DU N FAHog o5t
Ae gou AdFARAATAN FH3aqER
t} endothelin®] A7} %3tti(Table 3).

v @

21-amino acid peptidesZ ¥ endotheline Zt7)

Table 3. Results of immunohistochemistry scoring system

4E 9

THE genesZ coding® endothelin 1, 2, 37+ Ud.
Endothelin 1& &j¥9] complementary DNAS RE|
A& cloneH A1, A AYYE NAAE R Sty
¥Ry ¥4He Aoz 23 AHSunnergren et
al., 1990). Endothelin 1€ ejute} BFA)71 23 ot
@Y £3& 29U, APRRAIN AF2S &
AZFNY £334E ¥2A, endothelin 10] A3
9] uteroplacental unit®] B £2340) UL
A AUt olef we} Euk7) Ao endothelino] 2§
T Ao AF AT} olFojH on, dutolM AAH
endothelin 12 %43 FHAU= ANgdey 22
+27 g 9ute] ARde YASS Y 0P e
A3 P o) F83e Aoe 49sn Qg
(Casey & MacDonald, 1992). 329+ endothelin 4
4 75571 Wdzed AY S84 qEEye
o EXsty, BT HE2E AP gaxy
of Exste Aoz FAHHWord et al., 1990). A
B7HA ¥ B AddlN HAgzARgYd] o
endothelin®] ¢ A7AX Fe] endotheling F
A4 22 ¢4#A %29, Wharton's jellyo]A
endothelin EA4Fof dale gaix AA Fskct

2 AdFdA AdE BYHA @ Py
ANE S8 FH4HMXAN endothelin ¥ 9
Zole UL, JAZ7] ¥ AALF A =AY
HAMEAME vl&3A EXsud. $BAHezE
fdtde ot AAYNAN FgguqE R
AdAAA AR FaA Q=Y E oe
endothelin &3 ztolo] A% A 7H5A4E
AY + gon, wty FF FLAd dig A7}
Yades Algd

n's
elmu[in :I:;ux:: epithelium Wh;rut;) UA endo UV endo
Mid trimester 2.8+0.4* 2.1£0.6* 2.9+0.3* 1.810.4 2.310.5* 3.0+0.0"
Normal term 2.5+0.5 2.0+0.9 2.6x0.5 1.810.4 1.7£0.5%* 2.8+0.4*
Preeclampsia 29103 2.3+0.8 2.810.4* 1.6£0.5 2.1+09* 2.9£0.3*

* a<0.003 Compared with Wharton's jelly
** a<0.003 compared with UV endothelium
UV : Umbilical vein

UA : Umbilical artery

Endo : Endothelium
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Wharton's jelly< mucopalysaccharides, collagen
fibers, large flat stellate cells, mast cells 528 +
480 ANYRE 443 H02 HE BIde Ro|
F8 71¥old. AREe] @7lde B 477 HEe
2 Wharton's jellyoi A endothelin®} E4& #¥ A
22 Wharton's jellys] 41488 ¥ £97184d dig
ATE gastgEd Azt

AAgo] YA scoring systemo] J3HH YA
7], AAYAR7), AARFY F § oA
endothelin 49 Zole iUtk HZ FAYAR
9 AALF Q4R FAUE g 25 Aol Ay
o4 endothelinX€ A7E HiolA HAZIEA
endothelinX| 7} F713Ace R1Ed 194 ¢
t R1% o™ (Sayuri Otani & Satoshi Usuki,
1991), AAFAN UG {5 @& endoth-
elin®| 9] Wad #F AvdMe £UIAFAY en-
dothelin]7} X %¥e] fie A$ET ¥dn BHiH
1 e, ARAFAAY MgS0.8 AH&A, At
2] & A4oM9 endothelinX7} o H1ud
3 lth(Barbara A. Clark et al, 1992 ; Dimitrios
et al., 1991 ; Eyal Schiff et al., 1992 ; Gustaaf A.
et al., 1989; James M, et al,, 1989 ; Robertn, Taylor
et al, 1990). o}F7AA AALF FFo dAFF
& endothelin®] |E3 Az7]do] Wiy @A

£ ohida wesE, $% 9454, puaEd

BOAANEY A AL ©E HyE 18§ b
nd77 gageel Aladd.

v.d B

Adign oAdiE 423 wdoA JdF
7] A, A% FARTA 2 AAS AR
ZRHY Ad 9 F4E 7+ 104 AHES G2
o] x3 Aozt 9§ endothelin Ao} o
o AALF 9 A4 dAAte]9 endothelin EA
Aol ARE FH3lo, AYXAHEY FY FxE
AAEo] AT scoring system®.E 0-30.2 ujH3}
o, 59 2N YAF7, B7], BADF A9
Bl 1+ nonparametric method$l Kruskal-Wallis7
ALE, 7] #2823 Alojol= Bonferroni-adjusted
Mann Whitney A8 ol 88l ZA3E A=, g4
F71, 94E7], 271 WALF Apolel= endothelin

A Aole fUTt. ATl ol&F FAF Aol
o] endothelin® ¥ X9 Aol 4z ZFAA A
A WAME, FH3AAE P AT AT
A H&EHA gol EA3 1, Wharton's jellyol A
M HA EAs 28, Wharton jellyol 49| end-
othelin® &4 #%& A< ¥w¥ 22 Wharton
jellys) 42 9 7130 8¢ d7x ¥as
2lgt AZEn, $F JQAFSE, EAF o, A
59 A= wg M4 2P vedT Yo}
g e Atz g,
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