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= Abstract =

The maintenance of a viable pregnancy has long been viewed as an immunological paradox.
The deveolping embryo and trophoblast are immunologically foreign to the maternal immune
system due to their maternally inherited genes products and tissue-specific differentiation
antigens (Hill & Anderson, 1988). Therefore, speculation has arisen that spontancous abortion
may be caused by impaired maternal immune tolerance to the semiallogenic conceptus (Hill,
1990). Loss of recall antigen has been reported in immunosuppressed transplant recipients and is
associated with graft survival (Muluk ef al., 1991; Schulik et al., 1994).

Progesterone (107°M) has immunosuppressive capabilities (Szekeres-Bartho et al., 1985).
Previous study showed that festile women, but not women with unexplained recurrent abortion
(URA), lose their immune response to recall antigens when pregnant (Bermas & Hill, 1997).
Therefore, we hypothesized that immunosuppressive doses of progesterone may affect proliferative
response of lymphocytes to trophoblast antigen and alloantigen.

Proliferative responses using °“H-thymidine (‘H-TdR) incorporation of peripheral blood
mononuclear cells (PBMCs) to the irradiated allogeneic periperal blood mononuclear cells as
alloantigen, trophoblast extract and Flu as recall antigen, and PHA as mitogen were serially
checked in 9 women who had experienced unexplained recurrent miscarriage. Progesterone
vaginal suppositories (100mg b.i.d; Utrogestan, Organon) beginning 3 days after ovulation were
given to 9 women with unexplained RSA who had prior evidence of Thl immunity to
trophoblast. We checked proliferation responses to conception cycle before and after progesterone
supplementation once a week through the first 7 weeks of pregnancy. All patients of alloantigen
and PHA had a positive proliferation response that occured in the baseline phase. But 4 out of 9
patients (44.4%) of trophoblast antigen and Flu antigen had a positive proliferative response. The
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suppression of proliferation response to cach antigen were started after proliferative phase and
during pregnancy cycles. Our data demonstrated that since in vivo progesterone treated PBMCs

suppressed more T-lympbocyte activation and H-TdR incorporation compare to PBMCs, which
are not influenced by progesterone. This data suggested that it might be influenced by

immunosuppressive effect of progesterone. In conclusion, progesterone may play an important

immunological role in regulating local immune response in the fetal-placental unit. Furthermore,

in the 9 women given progesterone during a conception cycle, Only two {22%) repeat pregnancy
losses occured in these 9 women despite loss of antigen responsiveness (one chemical pregnancy
loss and one loss at 8 weeks of growth which was karyotyped as a Trisomy 4). These finding
suggested that pregnancy loss due to fetal aneuploidy is not associated with immunological

phenomena.

Key Words: T-cell proliferation assay, Recall antigen, Progesterone, Recurrent spontaneous

abortion
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obot Eigte] FEE Tt 49
E%0]4] (semiallogeneic graft) el & §-x ]?}
0 2ae) RaAAE FRE AL %—%%O‘r
Yt 24 Ao RE fdE g g zr]
Gl JAME A7PAGgubsS Yo &
o} (Gleicher, 1992). 23$} ol 1 P&
thEv 2A e A A= 4 A 2R ol A
Eo5HA FA8A = Ltﬂ‘r :LE*OJ | = B8l
FEre AL Y PalF 5~15%00 M
dadE 2efstal o) RS A A1y
B dojdrial B =it} (Alberman, 1989).

Hill 5 (1990)9} Mo o8t ejobz A Lo
N Y 8ol Aoy wee) SaA &
Mol o3 RAe] NANTEY] NIBES #
et g 4717 Bt wEgle]l A dgn
st ol VS FEEhy] sa ddolA
oAl Ak ol AL goldule 84
Gotoll wldte] mA wxry F=pyl wivtargd
9 S (recall antigen)ol] et 15 HAR-S
o) Zrate] Zawvhe ¥asl Q9let (Hill ef al,
1997). ol otri alS Aol o s28 |
st7t BAle Wik 488 F 4 Slvke A
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(Lahita, 1993)% SFA181R) o) ] & o] B2 1wl sh
= 43E FAZE 44 Fo gF 3014 ¥
&5 (Andersen et al, 1965; Wamick & Russo,
1968)5} Frbe] 2 - (Ceoere & Persellin, 1981),
ae 3 AAA F93H (Peri er al, 191)S &
KA e Ak BH o) gl A},

AL G Z2ALHELS %‘x’fﬁ@‘?ﬂ 4
Tof th ko] glucocorticoid®} ¥ 2:gh W< o) A
& vehdtis Bux Yo (Stites, 1983)

Fro| Z2AzEHE (1o4 20ug/mLAtel) A
L Ajo]l &= mitogenol] 93] ATH DR Pz
7} *H-TdR incorporationZ A}ell A A 32 B
olvba sl rl (Szekeres-Bartho et al, 1986). 2
TEAAHRE QA7 Bt AR C] e
JAEAE A1 g B 5 gk

2oz 2 AFoA s MA@ g4
£F (107°M) ZRALE B ALgo] 55
(allo-antigen) 1.8} 1. Bhutatd o] o) gk F2gd
Z3ol Z& FAE AA S F vk M-S A
fHen FmHog Holsl BAAele AR o
E HEAANAN A 22EHRE F2F A=
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Conditions(100u1)

1. TCM alone g,:; - g"‘.} Each
2. Flu Ag. (diluted 1:400) @*@ §*’§ E"’g conditon

3. Troph Ag. (diluted 1:2) E>

4. Allo Ag. (1 x 105 cells/ml)

3 5. PHA (diluated 1:200) after 1 hour
el “'g [ B B Hunian AB+
o " serum added
Ad d el 00 E :a % ; ?'i to each well
justed cells(100ul1) B : (0.5 %)
6 :Incubate in a CO incubamr;
PBMC 2 x 106 cells/ml : 2 ;
; at 37 °C for 6 days P ! e
TCM 4 o o ) o - . . - Tl é
in RPMI 1640 - PHI Thymidine(lpC) {
0.5% PC/Streptomycin )
1% glutamine . 18 hour later ,

Harvest & p counter

Fig. 1. Proliferative responses to conception cycle before and after progesterone supplimentation once a week
through the first 7 weeks of pregnancy by using *H-Thymidine incorporation of peripheral blood mononuclear
cells (PBMCs) to the irradiated allogeneic PBMCs, trophoblast antigen, FLLU and PHA were determined in 9
women who had experienced unexplained recurrent miscarriage.

CHAL Ol upe 2. Aty
oty )T Y=7 ols BobE A AN (Fig. 1)
a gz=7o £

19961d 1955 1997\d 3742 sfpjz=ol) 2 skxp FR7R el o= RE] 1,000U/mL 529 &)
2 pgldoadulgl ARl S gAY o] 0.2mL A7FE 10ml vacutaineriF X (Sigma
o B3 FHA FAs A £ dEHoe g F Che ical Co., St. Louis, MQ) 37} o} & & g ol
G oo FAtSAE o wx Hud < QA etH e EH-Z uj F Q] RPMI 1640 me-
ol 30mLA-& 2 ZHst] DRI N 1L E “jﬂ:a] dium (Cellgro, Mediathech., VA)Z 1112 8] A ¢t &
gt g9 AF )7+ YRS S22, He] 8¢l Ficoll (Pharmacia Biotech., Sweden)&
v 712 vreolony, uiek & 129 83 BhCG Ae)ele) AL TE 12 2elgt T RPMI 1640%
AAE B e GAE A4S QA4 Y olgda 28 M § Fuld 2 A
F 7R = Al 7F7A o] gl & At} 1 f8te] FZ ol £x21E 2x10%ells/mLE 23 6
g FEFYe Svle AAdstn v dal A7 e} oju) YL = M =R trypan blue 4 &
o qHorNy Wi ARele] wade wa)  Aug AxelA FAow Gl B AT #
TE @& v AR AL (5000rad)E Al SERA & xR hFeba gt HE oAl £
ool AT WARABL HEFAAIUA AL oA gach B oAgl GEE 2
A7 dF et olE A HEY, deEY] RPMI 16400 50U/mL v} 48, S0mg/mL A~ E )
o HE A= Z4o] gllen, 9 Qs ¥ njol Al (Cellgro, Mediathech., VA), 100U/mL an-
17 ECro = oS Hg o] gllon, o kAt tibiotic-antimycotic? L-& FEFT (Cellgro, Media-
vlEpl Al g o] A= Fekd v thech., VA)& H 7}ste] =48t th

steint 2=z R0 ZEHHY
% A@ef A Apgatarah shiz 27te] el

o
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100uL4 Micropippett& Al§-8lo] nheto] &)
96-well microtiter plates (Becton Dikinson, Falcon
3077 WA BFE O, TxEY YEZPE
100pL (2x10°cells) H 7b8te) ) Fasach. 24 o
Zae] AEL o] o] YA L Fefol
A A GRS AbRE AT TR (recall
antigen) 2 2.A] Jeg-3 choriocarcinoma cell line (Amer-
ican Tissue Type Collection, Bethesda, MD)ol| 4] &
& trophablast extract (30pg/mL)$} Flu g4 (influ-
enza A/Bangkok RX73)& 140058 2434
I FFTEE2 FY A48 TARREH @2 ¥
Hofl A FEFLE ol eto] 5000rade] HAMA &
zALSte] AL E AT g Al x| £} 1x10°
cells/well (alloantigen)d =5 £A) 3l o, FA
HzT e 2A v EAQ] pytohemagglutinin (PHA;
GIBCO)E 12005 %2 2A3tch Txdo 2
E7E Zzbe] g3 #F 1A Fol 5% FE
¢] Human AB' serum& R 7}eled 37CoM 5%
CO,9} 95%2] W 7]7ke el 2] <157 o] Bl o A]
601 xxio}. HH o};g}?\ig}

c. M= Ul Thymidine CH-TdR)2 z o Z# X

Ztzrol g olEAS YxEd e o) o)
oF & A ¥l thymidine¥ ¥ 9] A3 62k vk
Z dhabd E9 94 PH-TdR (1uCifwell) (Dupont
NEN, Boston, MA)S Z:2}wj ke z} E85he} 20uL
# triplicate wellol] &7} 3 18A17F 71 vk &
Harvesterol] Glass fiber filter- 84| & 2w 3 33
vEEs A A A3 b2 1450 Microbeta (Wallac,
Finland)Z A}8-3tod liquid scintillation countingo}
o]&] WA A (c.p.m; count per minutes)S-

R =

3.3 24

PP Z4 S Hotehe g o s WA }
94 PHTIRE o] g8}a] M Fo| &5 2
o2 22 FAo o) At s E

ox I?L
ft ofn
mms o

c.p.m in presence of antigen

A2 4 (Stimulation Index; S.I) = ; :
c.p.m. in absence of antigen

AFA G 301 AL 3 o] A¥E O #E
Yo R ZEFEE L D% =] g gy
F2lo] @Astthe A& gt} o7joA <
45 42 & wiplicate H“ Gl A A& FA]d A H
FAFAFLEEFF TS ov gt

|Sotel Ba| wEYY Y=
ot et s SEYE mEol HE HYy
gof wis}

BE Eao] ool P4 ke Aol #
Z o] A8 v AR} g Bajo]
A& A A"tk n 319+ (Clemens ef al,, 1979)
2 A9 2FHlM Al Z”?li"“ﬂ
dojBme BESANRY) AL PE TET
of W&t 9% BFlA =7 Z’v‘?‘”?f
o @Ado] SR Ht g date] W3- Folle
9] B F 4% (4A4A%)NA BA FEF F4
Whg-2] gAol sttt (Fig. 2).

2 S en SEUU WEHE oA Ux
ol Y=Tol Hojugo| =27
Lot Su71)o| B =T FAuISo

..\_.4

ol
prig

1

;"ﬂ_
T
2
ol

A1E RHATYZF (Thl) HAukgo] AL
1}5}‘7&‘3 ABJAEY 95 F4A 8 9 A wfj &

F3UA HlegRy L2288 2% (100mg
b.id; Utrogestan Organon)& AR&8l%t) 4¥ 2
ﬁlz}t— A de Fxyod W@HLQ} zkztel &

S Ao = S-S TFTY] HAA
3H TdR incorporation %Y -& ]EE sttt 2
"ﬂ % IdSHTdR 3@}'*]4 _A;go q,_ v],z}o =
2lof o sjA] FatF Tt WL A=A} 3 of 4
A AFE FEoZ AFHAT (Z, Tl dis
g A JxF F4¥go] JYATh. 4z ¥
£ o] ¥ thymidine incorporationy+g & z2}p=3x)
T WMEle FETEE AL AN e 91
o] &z} = 8t§ oA (88.9%), el AL A4
A 9de 82 F 6mAAM (66.7%)N A
AFA 7 A ﬁ\—‘g}%ﬂ\‘:}-

3. B T|S QAT Lol ohE Zztol reln
242 =T SN Z2HAHZS] o
ooix| 4ol We (Fig. 2)

e Z2AHES] ko] dAoA
Hute 2 olaglxl= Al7]E 44l 5~6F Afe|o]
o} e yhe] 2 Al Ee YAk vhabrlx] 1Y
20001 A 300mg/mLA AR Ao 2 Z7gd. 1w
A, Blobel 2R AL HmE AFEe T2
Al Bofl mEw]o] vt Yol Aol 2

g
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g
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Allo antigen FLU Trophoblast antigen PHA
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Fig. 2. Median and individual values for proliferative responses by peripheral blood mononuclear cells
(PBMCs) of all subject to recall antigen, FLU, alloantigen and PHA by *H-Thymidine incorporation assay (c.p.m).

RAZHEES o] BT} & $EE fAstnz A BE T (1o WESETA alow AF 4,
AAR HH & AR s7] ol = Fa st 2y Lol Trisomy 48 EWreh G4 o] dez Al
HA ALY elA ZrAzH 2] einbahel 2 8o Yaldal) ojejd 4de dAlE 2A s
of AEmAY B 28 Bark AT Eoprte] gEoN H8H e A FZF FAN
(Szekeres et al., 1986). ¥ A @A 44 om so] TEAAYEY S 23 EojHAAFRA
EAzHEE Yoz AHE & (BYV] ol 3R o] d&s devke A& dAlsi a=EAR
B A 7F7A)) 4 Sxge gl e 2w ofo] g ata ol o Qe YJalad e Hest
AzdEe] 9@ AR (F47]) 2x2dd 2 @y pe] Avke AL Al
@R Zzte] el gt faxy g}
*H-TdR incorporation®t-g-o] <} 2] =]t} nl &t

1 g Q1 Al 7] 7F Eoko] BA S WA A= o] BT

[=SANE R TR i - g | i 3=

ARlEen AWE oYl WHE-R SR} e dobel 22 A gkl osf ey
A Z2A 2243 (100mg b.i.d Utrogestan, Or- o FAE wol AlAA WA 2 A Euyigd ¥
ganon)Z Hjgho] & 3Ux) Heda iy AHg & oo] WA el = B8k 1 Blobe YA A7IE
7 (718%)°] FANM T SRR FAdd 5 Bt A& Aot el A ARk @
Gl g LA HZ o) WA nk-go] ofsbe & Ao 6 AR wrgho] gl TR B o
A Bt v 5 od JAFT e el frA el od A==y 53], o|A el
ol dall whgshs wA Fxgt whgo] ZaA £ & HLA (human leukocyte antigen)-f-71 #}-o]
2 Eo] HlejEYor MBI A SAE T4 os] WMukgo) gt g Yok 2%
o 2e A4AQ dAlol FHH A 1oy 21 A5E QA Folle LRHAQl oA H A atE de
(22%)9) Al M= Yol thst Eiﬂfﬂ Yz oA AQl HLA antigene 5 A|-Efo}7} (maternal-
Hodukg ol g E Sl ® A} dAl el H fetal interface)ol] ¢ %} &= G U HA X (trophoblast
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cells)oll M = T A

kow @] classical HLA
moleculesol]l A = o} ©h& A

(polymorphism)& X

©] ¥ HLA-G geneWlo] R8E T ¢4 ot
(Kovats er al., 1990).
A Fo] wobst gt s wepApm wk

¥-&0] 8 0] (semiallogeneic graft)ie) 8 2| )
X}%L‘ﬂ dXe 71}7] (self)2k ¥ 4}7] (non-self)’d &
A o] AGAA L] A mEEo] Y
i‘jr o] uj E%Q“ AZETAY Aekg) o
g ARG opule FEHEC E’Jﬂlﬂoﬂ A A
Bkgo] dojux) RES s A% BAATRE
B 7k AAet (Hill, 1990). }‘Ir’é] "c}ﬂ%;q"ﬂ e
wel g ojsf 2t QoM RE HobE FEol
9 g T THF HO} %}X] U} (Choi & Hill et al,
1997), 21 ¥} -& AR LT o] o] FH31%
3 HZo e Yrilge] M2 s T A
Fole P o2 Awetn Yrd (Medawar, 1953).
AR el A glalel Wefshd g A3}
A FRE7) A9 AT gHEe R AREge
e FelEel @A) A Abade)
oh B dFdxe AQAEE St gutgd
FEEDTH FFE4 (Aobl disf 2A T2
dof G725 whgAA JA RS A A L
»zﬂl*sﬂioﬂ =EE BA HET Fe |
e AP ¥4 5
o] Ao AFA I 3t whE-FAgkate} A
FEAE R eR FAYLn B2gd gy
o AYut-Gelx vepd X7 F4 Fmo o
2k galel a7} Aol 2} ATk (Hill er al., 1997).
ol otk Hlopt g ez £4HE VA
o GAAd A ARGt e #49de o
s u‘iqﬂ]\a‘tﬂ o}x}/\/do] Z=Q 8 7]@0]&% #
A g datRol A kel ol g E’_iﬂ«l
Aetgo] Fa¥eE WAL oivle A g, &
2, 283 a3 A hCG (Rickettes & Jones,
1985), €| ZE o] = (Cupp & Fauci, 1982), 1,25-dih-
ydroxyvitamin Ds (Tsoukas ef al., 1984), | ~E 2
Zl (Ansar & Talal, 1990), 3£ 2 Al 26| & (Siiteri et
al, 19777} 7o) Welelx|s} Bad AL 2
Ago] vty 223 4 9o ol AFA o
2 ol4 229 A¥Se] FAAY, v]E
<) PHAS) w8o] AE o= H31gl v ek,
AL PelME X 2H R E 2R I
ARl AHAAFEHNE B o (Van Viasselaer &
Vandeputte, 1985), A Al 2 Z2 A 26 Bo| dAlF

JZ. r°*' r

'n, rﬂ mlo

120 -

A9} Hjolgte] EAAQl WA A2 7
F5 o] gt

E dddMe Z2ALH B0 o] EAFY
olsll gAdsteE T @EZe] Q123 sl gto] gl
of gt AZ 3 ¥iS& AAE F J& A& 713
sl AGE Algsant. ¥ Ao Aol A
AN FFY EEd)H S5
et 2Ae dagd ddtaie] gk =
ZA2EH 2o THWEE AdAste A E A
th Z3Hor ztzhe] ol B g Ul BA
o] Modyte e TR A A Eo] Eujga Eg A
2 B2 oA ZA Wi 93 F4387)
A1 2aE A7 o] £ 5E Yr Faldkgo] oA
HAth a8y B Ao e v E2<¢ PHA
ek Page] WS wFH ZBA
e Gel FAGKG. PHAd I8 2 9
ZF Ao By & g g o] #E
A=t o) MATA A4 F2alo) 3o A
FEo] g RATgA HJHE TLHCE
el 2g slehdinhe A9 £3g F gla
t} (Hamamn ef al,, 1984). We}A] ¥ A3 A 7oA
FArakglo] whg-sHE BA giigel W sau
Lol Z2A XY gA S e ofnf
T BAL fuggiel oAl o7 Weyke
o] ZlA el d &% 4 9120t} (Van Viasselaer
et al., 1986).

-5

4 =2

f—

Aclzs

o

4

A= A AN Rd g Foha]
FEIY A BA 2P PZ e
Whgol A HEZAHJAAR ARFHE Z2A
£o] Ao NEzuAG NEZGHST
& 4 e v)-Eoly " A st %%%%
gow ARz TRAAYEY =2 H 3
1558 9alz7]d Wgyhgol %ﬁ}%n‘r
Ho| BRHA[G v 5 L dl A ztzhe
of Wkttt B HRYEY Y=ot =R
Eo g vjojE&gdog vkl ARG My
A et *J*ZM dalel Aabs mAo WY
1o dls) Mol A A LEA
79 #Eof gAY FF AP
A S A8 A3 gl B
g AL A E ZTEA A
Z2A 2 EE AR @&

olN 42 v R R
o4

U R A A

35

o ol
2L
oﬂ

)

i

o2

;o
rso

o[o{-ﬁﬁﬁ_—‘érﬁ
-
L
0

2L
o 12
o 2
,.,oz i o
[

o
)

ook

T e I A S

o Jle
=%
op =
fas) ’“lo
ply o
3



To R fdstd 2o A ur-eS uw e
"ok glov fxgel dagel w4l Hla
o FdAdelv TEdd gy dxdd guy
o ARG Fuky] = Ale] el o] o &ho]
gk AL o] 2 g Bk A A9l glop
o ekl et AU 1A ofalje] 25
Aoz Atmndr)

Alberman E: The epidemiology of repeated abortion.
In: Early Pregnancy loss: Mechanisms and
treatment. New York: Springer-Verlag, 1989, 9-
17.

Andersen RH, Monroe CW, Swurtzbaugh S, Mad-
den DA: Influence of the pregnancy uterus upon
the rejection of adult homograft; a preliminary
study. Am J Obstet Gynecol 1965, 93, 693-701.

Ansar AS, Talal N: Sex hormones and the immune
system-part 2. Animal data. In: Parke AL, ed.
Ballieres clinical rheumatology: pregnancy and
the rheumatic discases. Londen: Ballicre Tin-
dall 1990, 4, 13-31.

Cecere FA, Persellin: The interaction of pregnancy
and the rheumatic diseases. Clin Rheum Dis
1981, 7, 747-768.

Choi BC, Hill JA: The effects of progesierone on
cell mediated immunity to trophoblast in wom-
en with recurrent pregnancy loss. Kor J Fert
Steril 1997, 24(3), 399-405.

Clemens LE, Siiteri PK, Stites DP: Mechanism of
immunosuppresion of progesterone on maternal
lymphocyte activation during pregnancy. J im-
munol 1979, 122, 1978-1985.

Cupps TR, Fauci AS: Corticosteroid-mediated im-
munoregulation in man. Immunol Rev 1982, 65,
133-155.

Gleicher N: Autoimmunity. In: Gleicher N, Gall SA,
Sibai BM, Elkayam U, Galgraith RM, Sario GE,
eds. Principles aud Practice of Medical Therapy
in Pregnancy. Norwalk, Conn. Appleton and
Lange, 1992, 413-421.

Hamann A, Jablonski-Westrich I), Raedler A, Thiele
H: Lymphocytes express specific antigen-inde-

pendent contact interaction sites upon activation.

Cell Immunol 1984, 86, 14-32.

Hill JA, Anderson DI: The embryo as an immuno-
logic target in infertility and recurrent abortion.
In: Mathur S, Fredericks CM, eds. Perspectives
in immunoreproduction: conception and con-
traception. New York: Hemisphere, 1988, 261-
277.

Hill JA: Immunological mechanisms of pregnancy
maintenance and failure: a critique of theories
and therapy. Am J reprod Immunol 1990, 22,
31-43.

Hill JA, Choi BC, Bermas BL: Proliferative resp-
onses to recall antigens are associated with preg-
nancy outcome in women with a history of re-
current spontanecus abortion and may be mod-
ified by immunosuppressive dose of progesterone.
Abstracts of the 53th annual meeting of ASRM
1997, S17.

Kovats S, Main EK, Librach C, Stubblebine M,
Fisher SJ, DeMars R: A class I antigen, HLA-
G, expressed in human trophoblast. Science
1990, 248, 220-223.

Lahita R: Sex hormoncs as immunomodulators of
disease. Ann N Y Acad Sci 1993, 658, 278-287.

Medawar PB: Some immunological and endocrino-
logical problerns raised by the evoiution of vivi-
parity in vertebrates. In: Evolution 7. Society
for Experimental Biology, Academic press, New
York, 1953, 320-338.

Muluk SC, Clerici M, Via CS, Weir MR, Kimmel
PL, Shearer GM: Correlation of in vitro CD4+
T helper cell function with clinical graft status
in immunosuppressed kidney transplantation re-
cipients. Transplantation 1991, 52, 284-291.

Peri MD, Howard D, Repke J: Frequency of lupus
flare in pregnancy: The Hopkins Lupus preg-
nancy Center Experience. Arthritis Rheum 1991,
139, 191-194.

Rickettes RM, Jones DB: Differential effect of hu-
man choriogonadotrophin on lymphocyte prol-
iferation induced by mitogens. J Reprod Im-
munol 1985, 7, 225-228.

Schulik RD, Muluk SC, Clerici M, Bermas BL, Via
CS, Weir MR, Shearer GM: Value of in vitro
CD4+ T helper cell function test for predicting

-121-



long term loss of human renal allografts. Tran-
splantation 1994, 57, 480-482.

Siiteri PK, Febers F, Clemens LE, Chang RJ, Gon-
dos B, Stites DP: Progesterone and the mainte-
nance of pregnancy: is progesterone natures im-
munosuppresssant? Ann N Y Acad Sci 1977,
286, 384-397.

Stites DP, Bugbee S and Siiteri PK: Differential ac-
tions of progesterone and cortisol on lymphocyte
and monocyte interaction during lymphocyte ac-
tivation-relevance to immunosuppression in preg-
nancy. J Reprod Immunol 1983, 5, 215-228.

Szekeres-Bartho J, Hadnagy J and Pacsa AS: The
suppressive effect of progesterone on lympho-
cyte cytotoxicity: unique progesterone sensitivity
of pregnancy lymphocytes. J Reprod Immunol
19853, 7, 121-128.

Szekeres-Bartho J, Varga p, Pacsa AS: Immunolog-

ical factors contributing to the inhibition of la-
bour-lymphocyt reactivity in term labour and
threatened preterm delivery. Am J Obstet Gyn-
ecol 1986, 155, 108-133.

Tsoukas CD, Provvedini DM, Manolagas SC: 1,25-
Dihydroxy vitamin Ds: a novel immunoregula-
tory hormone. Science 1984, 224, 1438-1440.

Van Vlasselaer P and Vandeputte M: Local immune
suppression by progesterone. In Early Pregnancy
Factors (Ellendorf F and Koch E, eds) Perina-
tology Press Ithaca N 'Y, 1985, 89-92.

Van Vlasselaer P, Goebels J, Vandeputte M: Inhibi-
tion of lymphocyte aggregation by progesterone.
J Reprod Immunol 1986, 9, 111-121.

Watnick AS and Russo KA: Survival of skin homo-
grafts in uteri of pregnant and progesterone-es-
trogen treated rats. Proc Soc Exp Biol Med 1968,
128, 1-4.

-122 -



