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THE ROLFE OF TRANSPLACENTAL PASSAGE OF
IMMUNOGLOBULIN
IN THE INITIATION OF LABOUR
Dr. “Azhar Al-Toraihi , Mohammed Al-Jawahiri, Bushra Jaatar

Abstract
- Objectives
To cstablish the role of mansplacental passage of Immunoglabulin G in the
initiation of labor.
- Design
A study of Maternal and cord Immuneglobulin G levels aller normal labor and
elective cagsariun section
- Selting
Departiment of absterric and gynecolagy in kufa Medical College and Najaf
maternity and Pacdiatric enching hospital,
Subjects
Al women's with spontancous normal labor
G wotmen's with elegtive Caesarean Seclion,
Misin OUteome Imeasures:
Wlaterinl and cord immunoglobulin levels medsured by lmmunodiTuse method
il its relation ta the mode of delivery und gestutional age and difference between
level of maternal immunoglobulin G and cord immunoglobulin in both modes of
delivery.
Resulis:
I, Levels of cord Tath wis significandy higher in cases delivered spontangously
b B, WL D0 P00 ) compared with cases delivered electively by C. S,
3 1L has been found thar cord TgG levels increases with advancing gestational
age.
I'he cord 1aG levels were higher than maternal ToG levels in both modes il
delivery.
Conclusions:
|. The cord [aG level increases with advancing gestational age reaching its
vaeimum at 40 wieeks and ar the onset of sponaneous lsbour.
. The transplacenial passuge of maternal 126 could play a role irf the initiation of
lahour.
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Introduction

Although the exact metabolic and endocrine pathways that play a role in the
initiation of labar are not vet known, many thearies have been claimed to be involved
in the parturition process.
Somie of these theories are
i. The progesterone withdrawal theory

Despite the fascinating aspects ol this theory, ivstill faces many eriticisms such
as: first. there is no substantive evidence for alteration in progesterone metabalism or
sequestration, Second. there is no alteration in progesterone-linding prolein or
receptor numbers, As a result of these observations, it has been suggested that
progesterone withdrawal is nota fundamental component of the initation of labar, L
2, The oxvioein theory of parturition

Oxytocin is a nanopeptide synthesized in the supraoptic and parsveniricular
neurons to be stared in, and releascd by, the posterior pituitary ghind. Most recently,
it was discovered thal oxylocin may be synthesized in uterine tissues ol in the
placenia. " Administration of this potent uterotonic agent may act synergistically
with other ulerstoning |1r-rr{h|u:|.'l within the werus will bring about orderly labur in
ACHT 1CFM pregnant women, I, @, 10 Tucilitale the success af |ﬂ|‘ruutml1 Hu there 15 no
uuuh.uu: that oxytocin is |1nulwd in the initiation of human parturition,

Prostaglandins and parturition

There is no convincing for an increase in the rate of PG formation in
intrnuterine tissues before the onset of human parturition, yet several facts have been
attribute o the role of PG in the inidation of labor, Some ol these include first,
inereuse concentration of PG in amniotic fluid and of its metabolites in plasma and
urine "', Second, it has been found thar PG oof 2-ulpha is the effective PG
spontaneous labor and s stable metabolite increases during spontaneaus and induced
labor,!
4. Amnion contribution to parturition

Clinically, rupture ar infection of the membranes, exposure of the membranc 10
hypertonie solution and tripping of the membrane away from the uterine walls may
initiate labor or abortion, The explanation of these phenomena is thar, PG are present
in the decidua and membranes of late pregnancy which will increase and stimulae
lahor following ruprore of the membranes or ascending infection. b
Immunological Aspeet of Parturition
Pariurition is a process of giving bicth thal has many similarities o immune rejection.
i ¢. termination of immunologic tolerance berween fetus and mothers, i
Immunoregulation of maternal recognition of fetal allograft
The question often raised: why the developing fetus, which posses paternal
rransplantacion antigens [orelen 1o its mother and is therefore similar to an alloaratt,
is able to implant and grow in the urerus? Y Various mechanisms have been propused
to explain the survival of the fews ina ]'.I{ZILI..]']lI:El]]"t hostile immunology environment,
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First: The anatomical barrier (the trophoblast) surrounds the fetus and prevents
passage of maternal lymphoid cells.

Second: Lack of a full complement of immunogenic paternally derived
histocompatibility antigen on the intervening layers of trophoblastic: cells,
thereby incapable of eliciting maternal effect or mechanisms. '™

Third: Suppressor activity by fetal lymphoid cells, placental cells and
hormones. '™ .

Fourth: A suppressive agent is found within-the placenta, appears to be a
wophohlustic associaled 1gG ", More importunt, there is evidence that
purificd placentally derived 1gG suppresses mixed lymphoeyte rewctions
between individuals unrelated to either parent, ' :

[t has also been suggested that the mother is simulated by antigens in the
trophoblust 10 produce blocking antibodies, which inhibit the cell mediated rejection
process. [ a couple share more HLA untigens than usual the trophoblast may fail w
stimulate the production o maternal blocking antibodies and the pregnancy is
rejected, 1 e aborted. '™ On the other hand, an alteration of immune system results in
inereased recognition of wophoblastic tissue, perhaps it may expose an excessive
number of antigens to the maternal circulation. So the protective factors can no
longer maintein o privileged associntion. The resoult will be immunorejection similar
Lo that seen in allogeafl transpluniation, ™
The transport of le(; from mother to the fetus

It is well estabhished thar all maternal TaG subclasses and allowypes eross the
human placental batrier during pregnancy, But, there is a little, if any, wansfer of 1gh
or lgA, """ The active vansport of TeG from mother to fetus commenees at about 12
weeks gestation. """ Although Fe receptors can be demostrated on trophoblastic
tissue early in gestation, little maternal antibodigs ean be demostrated within the
plucenta until the second half of pregnaney. 'Y There is o sudden ineredse in
antibody transported seross the plucenty beyond 22 weeks of gestution, WY This s,
most probably, due 10 a rapid inerease in syncytiotrophoblastic activity. Actually the
maternal TgG levels within the placenta increase- significantly throughout the third
wimester, Precisely, there is an abrupt and signilicunt increase in placental 1gG at 32
weeks sestation ', A second significant rise in placental antibody oceurs ul
approximarely 40 weeks gestation. This could simply reflect a later phase ol mereased
[a(G wansmission to the tews. More important it might indicate an enhanced
recognition of placental antigen by the maternzl immune system. ?' Receprors
expressed by human trophoblast have been reported W bind both menometric: and
wirrrepated [pG '™ '
Functions of trnasplacental passave of Tes
a. Donation of maternal passive immunity:

It has been emphasized that the human fetus is donated maternal passive
inmmunity through the human placenta prenatally. 2




All-Qadisiah medical Journal Volume 1 number 1

b. Blockinge antibodies: (suppression of maternal immunc system)

A real fact that Tghi bound to polymorphic antigen 1s present on all term
placentag, Such antigens are completely coated with antibodies in the mtact
unuacidified vesicles "', Similar antigenic determinants appear o be present on
peripheral blood lymphocytes, so thar the system could be described as trophoblastic-
lymphocytic eross-reaetive (11X}, 2!

Subjects and methods

A [?1'11H[T}Cq:ti*¢'q: study  was conducted on two  groups of pregnant  women
attending Najaf Maternity and Pediatrics hospital in the period between 2nd of
January 2000 and the middle ot August 2001, The individual groups were divided as
Follows;

Group 1t 60 healthy pregnant women who started spontaneous labor and delivered
by normal vaginal delivery.

Group 11 60 pregnant women who were scheduled 1o be delivered by elective
cacsarean section indicated for mechameal problems as:

Peimigravid with brecch presentation,

Contracted pelvis,

he eriteria, which were used Tor inclusion in this study, were:
1. Normal singleton pregnancy.
2. Gestational age of not less than 37 completed weeks confirmed by
early ultrasound in the antenatal record (if present) and by history und
examination,
No history of digbetes mellitug, hypertensive disorders of pregnancy,
Not Rl Negarive mothers,
No history of recent maternal infections

. No history of recent vaceination
From both groups, history was taken including age, LMF medical and ohsietrical
history concentrating on the ecurrent pregmancy  antenatal record,  Ultrasound
examination in the carly pregnancy, infection diseases during the last trimester and
anti tetanus wxoid vaccination program, general examination of the mother ineluding
her pulse rate, temperature, blood pressure. Obstetrical examination to evaluate the
cestational age the presenting part ulerine  contraction, pelvic  examination
Immediately aller delivery oo blood was 1aken from the mother and from the cord
and kept in test wbe, the newborn baby was examined by a pediatrician, recording its
sex, birth weight. The blood samples were eentrifigared and the serum kept in
refrigerator ({rozen), the method used 1o measure the level of 1gG by radial
immunodiffusion technigque (R, 1. D.).
Principles of procedure

Equal volumes ol reference sera and test samples wre added to wells in an agars
rel containing a mono specitic antiserum. The sample diffuses radially through this
uel and the substance being assayed (antigen) forms a precipitin ring with the mono
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specific antiserum. Ring diameters are measured and a relerence curve is constructed
on graph paper, unknown concentrations are determined from the reference curve.
Operating procedure
R. 1. 1. plates used was manutactured by Medic q'nmpdu;. and the dEdF u*-.Ld i

the plate contains 8 ml ol a bulfered agarose-antisum, mixture at PIT 7.2 with (0.1 %
sodium azide and (< 0.01%) thimecosal which contain (= 0.005%) mercury 1.-.'¢_l1'§.r__|'|t
per volume and cach plate contain 16 wells and the plates were stored between 4°C
and 8°C and before dispensing the samples the plated left uncovered and turn them
over 10 allow the condensed water present in the wells to flow out. Then the samples
were thawed and 541 of the serum was recommended by using correctly calibrared
micrapipettes and the sampling were executed vertically and not obliquely over the
well 1o avoid avalisation phenomena of the reaction halo and avoiding overflow out
of the well. The incubation at abour 20C and in a covercd humid incubator [or 48
hours. Reading: The diameter of the precipitates was read and the relevant
concentration was caleulated corresponding to the precipitate diameter from the
conversion Lible the diameter of the immunoprecipitate messured by optical reader.
At the same tme as the samples were prepared 3 caliberators with different known
titers, (Medic Rid Standard) were used for staindardization as quality central
Results
I-Muode ol delivery

In this a comparison was made between 00 pregnant women having spontaneous
normal vaginal delivery (N VD) and 60 pregnant women delivered electively by
caesarean section (C.5.). There was u higher levels of IgG in both matermal and cord
blood of women delivered spontaneously than TgG levels in maternal and cord of
women delivered by elective C.8.at term . This results was highly significant
(P~ (1001,
2-Gastational age

lgGr levels in maternal and cord blood gradually inereased with advancing age in
both N.V.D. and elective C.8. and also 1gG Levels higher in maternal and cord blood
af women delivered spontancously (P= 0.001) as shown n table (2A,B) and related
LTOLINS,
3-Parity

I'here was no relationship between the parity of the mother and 1egG levels in blood
in both groups A cmparison of both groups for the parity  showed higher mear
values ol [gG levels in spontaneous N.V.D. than in elective €.8. for all parity
distributions as shown in table (3A,B) and their related groups.
4-sex of the newborn baby

Male in spontancous N.V.ID. to female in elective C.8 cases (P< 0.005) and female
in spontenacus N.V.D. w female in elective C.8 cases (P< 0.003) on the other hand
no significant result was obtained neither neither in comparison of male to female in
spontancous NV.D. group nor in male to female in elegtive C.5, group.(Table4A,B)
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5-Age of mother

There was no relationship between the age of mother and IgG levels in blood in
both groups, As shown in tables (53A and B) and their related graphs.

O- Birth weight

There was a significant relation between birth weight and IgG levels in maternal
and cord blood in spontancous NV and clective €5, cases as shown in table
(0A,B) and their related graphs,

Table (1) The relation between cases of spontancous normal vaginal delivery and
cases delivered clectively by caesarean section according to levels of 1gG in
v el maternal and cord blood.

lgG level (mg/dL)

Maternal blood

Cord blood

o o R o g .
B00-900 it G ] s 2. e I I
901-1000 7l [ 7
1001-1100° 10 11661 9 57015 | 24 '| 40
 Al0IsEeyT [ 10 | 25 | 6 10 [ 18 [ 30 | 9 15 |
1201 &over 20 335 ] 3 5 | 2% Tvdsih 1350075 |
Total 60 | 100 | 60 100 | 60 | 100 60 | 100

Pvalue =0.001

Pyalue=,001

Table (24) The relation of 1gG level in maternal blood and gestational age (weekshn
both N.V.D. and C.S. groups

- Gestational
ape (weeks)

Maternal TgG in NVD

Maternal Ig(G in C.8.

P value

| No. | % Mean=5.D. No. % Mean+5.1J. |
38 | 12| 20 ]1086.53£160.8 | 3 5 05434 | <0.05 |
39 18 | 30 | 1198 71£167.2 | 27 | 45 957.19 | =0.05 |
40 30| 50 [ 12415562088 | 30 | 50 979.42 | <.005
Mol | 60| 100 L o0 | TR00: | i

| Hic ]



 AL-Qudisiah medical Journal

Yolume 1 num

Table (2B} The relation of 126G level in cord blood and gestational spe (weeks) In
both N.V.D. and C.5. groups

Gestati- Vaginal delivery Caesarian section

SIS 0, | MeanzSD. | No. | % | MeantCS  [HERLM
{weeks) _ : :

3 12 20 [1217.5%£147.7 |3 [5  [1075.6340 | <0.05 |
g 18 30 | 1267.3+1952 |27 |45 |145.84187.6 | <0.005 |
40 30 50 | 1306.04+£202.5 |30 |50 |m{11#?:-:4 <(.005 |
ot 60 1100 | 60 | 100 | i il

Tuble (3A) The relaion of IgG level in maternal blood and parity in both
spontancous NV.D. and electietive C.5.

Maternal  IgG  level in Maternal TgG level in C.5,
Pariety | N.V:IL Pyvalue
i | % | Meanss.0, | No % MeantC.5
| 17 28 | 11824894 |23 39 [916,82+87.2 | =0.005
2-4 |28 | 47 | 1090.98+180.7 |22 37 | 1006.74+138:4 | <0.05
S&over |15 | 25 | 1168.1+289.4 |15 35 [044.87162.3 | <0.008
Fotal | 6 10 () 00 ____|__

Table (3B) The relation of 1gG level in cord blood and parity in both spontaneous
N.V.D, and elective C.5,

: Cord 12G level in NV.D. | Cord 1gG level'in C.S;
Paricty FompA MeansS.D. | No. | % |MeaniCS |
| 17 [28 |12813+1713 23 |39 |1043+26.8 |<0.0005
12-4 8 |47 [1201.91+210.5 (22 (37 |980+4534 |<0.03
| S&over [15 [25 T1251.84+235 (15 |25 11000.2+54.3 | <0.005
[Tolal |60 | 100 &l 100 |

Table(4A) The relation of 1gG level in maternal blood and parity in both spontaneous
NN.D. and elective C.5.
Ma[erna[ IgG level in N.V.D. - Maternal 1gG levlin C.8 |

Mea n+":. ]J Nn::. 0, ! ;

: I*-'Ie*m—[% c AU

.-"'{I

| 17 28 1182+89:4 | 23 | 39 [ 916.82+87.2 | 0,005
24 | 28 | 47 [ 1090.98+180.7 | 22 | 37 10067411384 <0.05 |
Skover | 15 | 25 | 1168142894 | 15 | 35 | 944.87+623 | <0.005 |
Tolal 60 100 | 60 | 100 |
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Tahle (4B) The relation of IgG level in cord blood and sex of haby in both N.V.D.
and eleclive C.5,

" CordIsGlevelin N.V.D. | Cord IgG level in C.S

No. % | Meand3.D, | Moo | % | Meand(s ;
Male 30 | S50 | 1202.82+211.4 [ 26 |44 | 993.9+743 | <0.005 |
Femule 30 50 | 1295.224203.1 | 34 | 56 | l0G2.7+101.5 | «0.005 |
ol | 60 | 100 | 60 | 100 | |

Table(5B) The relution of lgG level in cord blood and maternal age in both
spontineous N, V.1, und elective C.8,

Matoroal Maternal IgG level in N. Malternal Igts level in
i V.Di : C.5.  Pwplue

age , MeanS.D. | No.| %]  MeandiCS

=gl 6 | o | 135108+l | O | O

— o4 | 12| 30 | T0851+705 | 9 | 15 | 1049.7+343 | <005
25290 12 [ 20 | 1183.612668 | 21 | 35 | 977. 204643 | “0.03
30-34] 18 | 30 [ 1091.35+167.3 | 12 | 20 | 1038.34 1643 [ <0005
3530 | 12 | 20 | 1193.041286,8 | 12 | 20 | BOT.R3+41.4 | <0.005
70| 0 0| 6 10 | 929.29+v9.6 | A
T Total | 60 | 100 60 | 100 | :

Table (SB) The relation of TeG level in cord blood and maternal age in both N.V.D,
and elective C.8. groups

i i
MNo, | %% | Mean+S.D. | No. U Mean=CS
0] 6 | 10 | 143028+1645 | O | O
20-24 | 12 [ 20 | 1140.25+46.6 | 9 E | 1114.74+79.1 <().03
3599 | 12 | 20 | 1309.10+284.8 | 21 | 35 ‘ 1034.05+84.6 <0005

30.34 | 18 | 30 | l16825+1684 | 12 | 20 | 1055.96+764 |  <0.05
3539 12 | 20 | 1337.981211.6 | 12 | 20 | 1007.3167.9 =().003
=4n| 0 | 0 | | 10 | 966.17809.9

Tatal | 60 | 100 | 60 | 100
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Table (6A) The relation of IgG devel in maternal blood and weight of haby in both
NV and elective C.5. groups -
Maternal IgG level in. Maternal Igt level in 7

Weight of N.V.D o, . Pvalue-

bahy No. | % | Mean=S.D. No.| %  MeaniC5
2500-2009 [ 6 10 | 1195.071128.7] 6 | 10 | 98%4.6+783 | <0.005

3000-3499 | 30 50 | 1199.22+203.2 | 30 | 50 | 1019.8+123.7 | <0.0005

3500-3999 | 15 | 25 | 1034.881158.5| 21 | 35 |912.58+54.16 | =0.005

4000&over | 9 | [5 [ 11221312283 3 | 5 | 87643+0 | -0.005
Total | 60| 100 | |60 | 100 i

Table (6B)The relation of 1gG level in cord blood and weight of baby in both N.V.1D.
and elective C.S.groups
B

No | % MeantS.D. | Nol| % Meand CS

10 | 1268811609 | 6 | 10 | 1053.9466.3 |  <0.05
SO [ 1299.541078 [ 30 [ 500 | 106414111, | <0.0005
— |
3500-3999 15 ‘ 35 | 1177.38+133 | 21 | 35 | 984.3+63.3 | <0.0005
|4000&OVER = 9 | 15 [ 11991112048 | 3 | 5 | [034,6110 0,05

Tetal = 60 | 100 60 | 100

2500-2999 1 ¢
3000-3499 | 30
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RID PLATES-CONVERSION TABILL
SAMPLE DISPENSING: Sul

NAME OF THE TEST : 1pG

SAMILE DITIITION : SERUM NOT DILLUTTED

NORMAL VALUES: 800 mp/d]

Dinmeter . Concentration mg/dl
_ lmm) (CRMAT) :
= 4.0 101.51 |
4l 125,70 i
4.2 ! 150.19 '
4.3 , 175.28 =
44 I 200195 .
4.5 ! 27.21 .
L il 254,07 |
I 4.7 281.51 5
1.8 30455 -
4.0 i A3H.17 =
X[ ' 367.39
. LA | 19719
52 | 4215 |
e —__aHST
sS4 | 49015 .|
1 ey | 52131 e )
56 | 555017 |
ek _aNgA2 ,
5.8 , 622.35
59 h36.58 -
i indl | 'ﬁ'jz.i_!T __l
[ _"E"i'_.'.'l'“
| 6.2 Tha.00
3 H0,5
j fr,4 S38.30
(s RT0.43 |
i, D15.04 !
6.7 054,34
= 6.4 ITYRE
£ [ [IEER ]
e - 1075.63 i
T 1117.23 .
7.2 115943
7.3 1202.22
7.4 1245.60
- ER 124457
F %4 1334.13 :
1.7 1379.28 =
TH 132502 |
7.9 1471.35
I Mo 151527 ]
8.1 1565.7Y

i Diameter Cuoncentration mgidl
| {ahnmh {CIRMATO
, B2 161389
!5.5 l{-ﬁl.ﬁﬂ
8.4 171186 |
85 176173 '
.o 181220 =)
_ H.7 1863.25
H.H 151489
! 5.9 [T, 12
| X 201995
I 0.1 207330 ol
' 9.2 2127.36
. s 3 218196
I__ "}r'l__ 113‘?114 |
. 9.5 nen
: 0.6 234938
= 9T LAfat 2406,2.1
1 98 | 2464.78
: .1 ' 1500
! i1l 2585064
; TN 26.39.05
L 102 269940
. 10.3 176036
i I WU
== s 1883.12
1.6 1494538
1.7 g2
| 10,5 A07 104
[ 108 3135.72
i 1141 320035
[ 1.1 126357 2
11.2 333158
11.3 3397.77
' 11.4 464,76
= 115 353234
' 1.6 600,51 i
| IE7 3669.27 E=
] 1.8 A73H.62
| 114 3H05.56
i 12.0) 3%879,08
i 121 30020
= 12.2 Mz19r
12.3 404421
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Discussion

In this study it is of great interest that a conciderable level of 1gG was found in
cord blood of werm infants by immuno diffusion test, this in agreement with other
study who measure the I gl level by direet immuno flouresent assay(31.32) The
cord lgG was [ound to be of maternal origin crossing the placental barrier through Fe
recptor on syneyliotrophoblast (20,23,24.25,29) The worker attributed that Feto —
maiernal immunological relutionship through out prehnancy was maintend by the
shielding role of blocking antbodies binding to the trophoblastic tissue . Thesc
antibodies were found to be Of IgG type directed mainly against product of fetal
tissue .any alteration of this suppressor activity near term might well result in
inerease recognition of trophoblastic tssue by maternal immune system . Another
group of worker shed a light on placental aging process near term, An excessive
number ol antigens probably exposs to maternal eirculation so that various protective
factors cun no longer maintain privileged association (12,22,32} It has been found
that neonatul 1pG concentration are higher following vaginal delivery than after
elective C/5. T'his supgest that uterine contractions provide a linal boost of maternal
l2Cr to the fetus .An interesting finding was observed in this study that 1gG level
merease with advancing gestationnl age. This inerement could be due to rapid

inerease in the syneytiotrophoblasticactivity after the third trimester (12 16,17)
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