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Table.1. Serum protein fractions, their abbreviations, and concentrations in

nonpregnant women.

Fﬁ Serum protein fractions Abbreviations Average values of
concentrations *

prealbumin Prealb 34.41 mg/dl
albumin Alb 3690.9 mg/dl
a;-acid glycoprotein o, AG 54.9 mg/dl
a,;-lipoprotein a,Lipo 496.8 mg/dl
ay-antitrypsin o, AT 231.8 mg/dl
a,—-antichymotrypsin o, X
9.58-a,-glycoprotein 9.58-a,
retinol binding protein RBP
Ge-globulin Ge 50.4 mg/dl
inter-o-trypsin inhibitor IaTIL
antithrombin II ATII 30.0 mg/dl
ceruloplasmin Cp 33.8 mg/dl |
Zn-a,-glycoprotein Zna,
az-HS-glycoprotein azHS 77.0 mg/dl
Cls inactivator ClsI 26.0 mg/dl
Cls-component Cls 3.6 mg/dl
C9-component c9 7.9 mg/dl
haptoglobin Hp 114.3 mg/dl
d,~AP glycoprotein SP3
o ,-macroglobulin aM 244.8 mg/dl
a,B-glycoprotein a,B 39.6 mg/dl
Plasminogen Pmg
B~lipoprotein BLipo 622.0 mg/dl
hemopexin Hx 115.3 mg/dl
C3~component c3 77.0 mg/dl
Ch-component Ca 23.7 mg/dl
C5-component o]
transferrin Tf 311.2 mg/dl
C-reactive protein CRP
8z-glycoprotein I B2l 18.7 mg/dl
C3-proactivator C3PA
8,-glycoprotein I BT 9.7 mg/dl
Be~microglobulin Bomic
Clq-component Clg 12.8 mg/dl
C3c~component C3c
immunoglobulin G IgG 1610.6 mg/dl
immunoglobulin A IgA 273.8 mg/dl
immunoglobulin M IgM 332.5 mg/dl
immunoglobulin D IgD
immunoglobulin E IgE
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Fig.1. Effect of labour on serum protein concentration : a;AG.
The concentration of &;AG on late gestation and labour was slightly lower than
that of non-gestation and increased after delivery.
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Fig. 2. Effect of labour on serum protein concentration.

I’/ o

300

100

Percent change of serum protein

Symbols :

O, &,X; @, Hp.

The concentration of Hp on late gestation was the same as that on non-gestation
and increased after delivery.
The concentration of @, X on late gestation was slightly higher than that of non-
gestation and increased after delivery.
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Fig. 3. Effect of labour on serum protein concentration: 9.5S-a glycoprotein.

* i

immedlately ofter explusion of the placenta

The concentration of 9.5S-a,glycoprotein on late gestation was 1.5 fold to that of
non-gestation and then increased after delivery.



392 A

A % R 9 4 @ i Clg-component (Clg), Cls-com-
ponent (Cls), C4-component (C4) % Ehidh 72,
X, IR 102 BETE, %B¥, SBEI~1HT
B, #NFNFH110£11%, 113+20%, 114+32%T
FERFL D RPEETH 2, FELLWEBE2RaR
Doz, RIRHE T, T 137+£48% & S R HIMHER
BARLH, SBET 1, 2 BE% T T 118t
27%, 132+52% LIZIZEMES R LIz, EHE1~78
HTH, ZhZn¥EH152+41%, 199+49%, 185+
45%, 218+55%, 191+449%, 213:+38%, 174+35%
EE6HBERY—Zs LT 2EIEML, B30 03
Tid 122£25% L{ET L 7=,
9.5S-ai2, B3 DI k<, ERFAADME I FEFRED
fED 1.5 ER L T3 8, 1ER 10 4 B #lE, %,
RBEHER, MERT 1, BB TE, SIErEy
<, FRENTLY 162+35%, 156+39%, 167+35%,
159+35%, 169+39%TH o7z, EHELI~THB &
V30 HE TR, 2R ZhF 204+51%, 220+47%,
185+43%, 260+72%, 227+64%, 252+104%, 203+
33%, 14 9% T, EEE6HBEE2 Y — 7 L LT

mu, zotk, FEEROELL £ TR L.

RV ERBIIEE2EE5 5B T2 £ 8h 3 CRP
DR, HA4FRTILL, EBELARED T
%bbxi%ﬂﬂ%ﬁ?‘d'%ﬁt/w—‘/%ﬁbfc.?“trzb%,
YR 100 HETH, %%, S 1~I18, I, S
%, 1, 2EM%B T, FRFNTY 101£37%, 100+
22%, 104%65%, 96+37%, 118+33%, 99+39%,
119:+60% &, FERIEH &b - 78, EEH AR
L, BEHEL1~THE IR, 4671325%, 422+151%,
271£121%, 380%191%, 275+169%, 293+ 144%,
163+33% &, EHFEIHE+* -2 L LTARL, &
30 HE T 101+29% Th - 7z,

ZDHEDHMBET, 4D L IERFHTR
0.9~1.0X10%/pul L EEL W LUREEEMLTEY
DIBEE E L, SRR TR LBINEED, &
WA T 2 BRI TR 1.5 X104/l B ¥ — 2 iz L,
Z DB L,

C9-component (C9) i, FEMEREL D IFIREHCHEIIL
TBY, SHERTETEEZRBL, ERELRE
LOWHEL, EBE4~6BEHICE -2 IEL, 20

RN

400}

II [ A

° i V¥V Leukocyte

A CRP
A

300+
c A
< [
s
o L
E 200} <20
2
5 [
(0] g [ 7]
5 . 21 1%

| P 4 ~ 3

g' A // N ~A 2

100 i A —Jo £
5 e M \v-—v’p'\\ 5
: ! --% | g
1]
a

0 0

37~3§~ 39-@0 Stagel 1 o jmmith(2h{1 2 3 4 5 ¢ 7’ 30
Pregnancy Labour Post partum Days of puerperium

: Ilmmediately ofter explusion of the placenta

Fig.4. Effect of labour on serum protein (CRP) and Leucocyte

Symbols: A, CRP; ¥, Leucocyte.

The concentration of CRP was increased one day after delivery and thereafter

decreased.

Numbers of Leucocyte in blood obteined from pregnant women were slightly higher
than that of non-gestation and increased 2 hours after delivery and thereafter

decreased.
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Fig. 5. Effect of labour on serum protein concentration.

Symbols: B, SP3; [, ASP,.

The concentrations of SP3 and 8,SP, gradually decreased after delivery.
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Fig.6. Effect of labour on serum protein concentration.

Symbols: V¥, «F; @, HPL.
The concentrations of «-fetoprotein and

HPL gradually decreased after delivrry.
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Fig. 7. Effect of labour on serum dehydroepiandrosterone and cortisol concentration.

Symbols: ©, DHA ; @, Cortisol.

The concentrations of DHA and cortisol were increased during labour and then

decreased after delivery.




% Glycoprotein 2 I3 T4 oD B 48 395

HEEEMEEZEEORB THI ST 5242 (TR
B A EBNINEZEETECTIRTEEICEITS
EEO—RELTCEl DETHEZ SN 3,

Hp OEGERIC BT 5 X812, BARFMEHESE>
FBEOEE S EML TW2', Hp i, Hb RS
LT, HbkOR~NDEEER LT 2FEEZETA L
WEIANTH B8,

CRPHFRICE DIEEL, EFEE I HBICREL
fo. HEIRSPOE, CRP EHIRICE D EH L, S5
i, SHIERLTOREREL T, bhtb
NOWETIE, HREHCEZHE VB L a7, B
ABIEHOBICE, iR 6MAE L oMBLIZLDT
Wi, ZDZ L&D, CRP I DB N L RAbSIb -
THEEML TroRRACEET IO LE LGNS,

AT BLUCp kD0 TABE, HICIFIRKET
TTIEHBRE (0,AT: 242%, Cp: 265%) TH o7,
Ihid, TA P U rOREBERLESIZES Y
DrEZOSND, EHFPICBOTIE, BEETA o
5y OB MEREORY &, SHREICX2
WEIEAL CTEBE7THEE CTREREOEEB L i3k
ol bDEEZISNS.

wHS i, IEIRAREIC R (140+£25%) L Tisreons,
FRM e i TR LW I L 7. eHS 1213, in
vitro T, A7V = (BE) ERAOH 2 Z L850
T3, 21T, o HS RIS I R I T
5, EESOLATOMIE L, BEEndh T, 1
LA OMEED SEIEDTEBEIC L, EER
BBETH 7. &< Hp, Cp, IgA, IgM, IgD 2 &
i, BRI/ AR 206 A T THh -7, The D&
FAEEE L T, a,HS, o.M, IgG, B.-glycoprotein
L(B 1) 7z ¥, M/ Bkiit2 80% L ETH Y,
BRI AR R R I TETE L T,

INoffFMPSRECEETAEASED S b
T, 1gG W, FREBREOREBERIER (REAE Y
5o TORBEER) kb, RMEDRELRICHEE
TIENME SN T A3, F72, 1gG 3EER 12 38
DOREL D BREADREERYNH D, BRED G R
IR OEITIC - THEINT 239 4, HS 220\ T D
OB OREBMIEBEFEIL, Mo Tk,
HS BESTRAEICEE, SHREBECREOLE %
RLUIEHEE, oHS 2 KEIWCHEIRIZED 2 &, #i4E
REBREOOHETL L0 HD EELD,

1gG i3, ML HE & 2 D BRI OERTZ 22, K&
CRRRCERS W2 tHESNT VY, EETROD
TOORBEANZENEERT 205 LIITHETH
b, EBYEATO IgC OFEIR, Bz ks 2 L b0
boTwdrEZSNG, L, HEE@D < 0.001)

EHOoTHELZ L, IgGHE Io~HBENLT:
», Fioi, HEMEO 1gG EAESETLE2DOW
ThrThHs3,

TNT v, BEH, ~NEZU0byY, ATy
FOEBCOWT A B E, EIRKRETRET LT S~
ME - EFEMIE & - T 328, SR, EEIH
(EBETHEHET) CREEOEF a2z
. UL, SBRERCMEEEBEI N EmCHD,
DERRT 1B RR L D EHE 3 AR IC» T Tk, MK
BHFEREA T2 ERCH-72. EBRL2ETYR
500~1000g L TH D, 2D /4 ZEBEIHAEE T
CHEttE B Z e T AT VEOEBVHORY
tEmik, BEELSOHMIZ L350 THSS.
HOERE DT 2 10, FHfOBE TR —F
V—ADr—- 78 (i 3REE) LBl 2
BOBEZIR, 3—F V-1~ S RGHERT
HBHOITML, HMBREDE — 27 98K T 2 K
Th-l:, BMmEREE, AIFBO skin protease A3IM
CIRHT 2 2 E WX DBINT 5 L REI N T3,
ZLTC, a—FV =1 EDRA7as iz, BIKRD
[BaMESC L, BMRAOESFEEER 2 MIiRT
ERDERMESNTE, COBEASEEROHR
FOE = 20T 3701, aX K EMERLTL 3
bDrEZOND,

a—FY—, CRP,Hp 2 ¥ O LREEDES >, T
EOBRCE 2R MV AORE L RARFN (BMTE
M )L A NV ADERE L RHBL TAaT.

a—F V= VEE, EIRRBICT CIoEE (B
40.8 ug/dl) LTBD, RIGHECHREHE (T 94 .4
wkg/dl) ZRLIAS, I Jolivet & DERE® L —5
T2LDThot, —FH, WARFEMTI, MHFY
10.1 ug/dl T, fTPEEML, Mk 3REHIE CIEME (F
#45.3 pg/dl) /L 72®. CRP 13, RT3 161%
&0 1239%ic R L, FHTIR 100% & D 1545%12 +
L/, Hpi3d, DM TIZ101% & D 264%ic EH L,
FMTIF 100% & 0 210% = EF L=,

D&, a—FV—n, CRP,Hp R 8D +RE
LD HBRY T, SHEHFBABRFHRS, BIZFAEE
DAPVATHD ELEbI?,

f&

WABEOMBEAAEC RIETHROEE LR
FL, £/, AEIDEE% OO P dehydro-
epiandrosterone (DHA) & Uf cortisol (COL) #
BEEREICHEL, TiRo L sRe2B:.

FGOFE L L TRbNANEEAAEOEE,
BIZ2LDOTREBHICASTHEHTILOBK

B



396 a

SHTHY, EREMD &5 MK T E TORBRICE
BELEHETTIORASNE Lo,

EmcEmL, EBHEEE 3 L EROEICE
T5b0, EBE~THBCE—7ECETZ LD,
EfEIBBRE—-2ZETZ2H0D, EET I L0,
BEMINT 02 FELORObOBALNT, %
Tz, EBIICERET 2 b0 TR, ERPIEMLTE
D, SBRBEDS L CHERFOERETZ bORALN
7o. 2B, BR - BRBERONBEECSSETIE, oK
BRTHRCES LR, EBHOKDICRIEEL
ol

aAG i3, HEEHBEL, EBE6HEEE2 -2 L
LTZ2D®EP L7, Hp, aX,9.58- a2 ¥ b EIZMA
BOEE) <5 —v%RL7, CRPI, EEBHE1HBK
BIEL, FOBRD L. SP3 R, DEEEHE L.
7z, BiSPy, oF B & U hPL B SR L, EEH
DY TIED TEMERL -,

g DHA 8 & U COL i3, RBHFHCAEL, 20
BRHEZEHAD L.

E 33

D RS L R 2 R 2 R R AR I SR O B
BERLET., 2LUMRICEL THEEBRY LREX—
MBI ERHBLET L L bz, BROEBHEZRVL
WA fhA - - B FAKE, BE - LREL, L.
A8 - R)EEATE, WA - RERE, B BEHK
EZRHEBL & 7, 6i¢ T, BB & CTEREOHEEE %

B o e RES AR FRER, HEERNBIRIC RS
LET.

X [z

1) Gusdon, J. P., & Sain, L. E.: Uterine and
peripheral blood concentrations of human chorionic
gonadotropin and human placental lactogrn. Am. J.
Obstet. Gynecol., 139, 705-707 (1981).

2) Karg, N. J., Csaba, I. F., Arany, A. A,, &
Szabo, D. G.: The prognosis of the possible foetal
and placental levels of pregnancy-specific Beta-1-
glycoprotein (SPI). Arch. Gynecol., 231, 69-73 (1981).
3) Mendenhall, H. W.: Serum protein concent-
rations in pregnancy. Am. J. Obstet. Gynecol., 106,
388-399 (1970).

4) A.B. Lorinez., C. P. McCARTNEY ., & R. E.
Pottinger : Protein excretion pattern in pregnan-
cy. Am. J. Obst. & Gynec., 82, 252-259 (1961).

5) R. C. Talamo, M. D., & C. E. Langley:
Protease Inhibitions in Cord and Maternal serum at
Birth. Behring Inst. Mitt., 58, 46-49 (1975).

6) Laurell, C. B. & Rannevik, G.: A comparison
of plasma protein changes induced by danazol,
pregnancy, and estrogen. J. Clin. Endocrinol.
Metab., 49, 719-725 (1979).

7) Crockson, R. A., Payne, C. J., Ratcliff, A. P,
and Soothill, J. F.: Time sequence of acute phase
reactive proteins following surgical trauma. Clin.
Chim. Acta, 14, 435-441 (1966).

8) Werner, M.: Serum protein changes during
the acute phase reaction. Clin. Chim. Acta., 25, 299
~305 (1969).

9) Dickson, I. and Alper, C. A.: Changes in
serum proteinase inhibitor levels following bone
surgy. Clin. Chim. Acta, 54, 381-385 (1974).

10) Fisher, C. L., Gill, C., Forrescer, M. G. and
Nakamura, R.: Quantitation of “acute-phase pro-
teins” postoperatively. Am. J. Clin. Patho., 66, 840
-846 (1976).

11) Gem, J., Nielsen, 0. S., Brandt. M. R. &
Kehlet, H.: Release mechanisms of postoperative
changes in various acute phase proteins and
immunoglobulins. Acta Chir Scand, 502, 51-56
(1980).

12) Hashimoto, S. & Migita, S.: Changes of
thirtynine serum protein components following
surgical stress. Acta Haematol. Jpn., 42, 667-677
(1979).

13) Akasofu, K., Tomita, Y., Araki, K., Shino-
hara, H., Seki, K., Yamashiro, G. & Nishida, E. :
Effects of Surgical Stress on Concentrations of
serum Androgens in Women. Acta Obstet. Gynecol.
Jpn., 31, 737-746 (1979).

14) Mancini, G, Carbonara, A. 0. & Heremans,
J. F.: Immunolochemical quantitation of antigens
by single radial immunodiffusion. Immunochem., 2,
235-254 (1965).

15) Akasofu, K., Tomita, Y., Shinohara, H,,
Seki, K., Yamashiro, G. & Nishida, E. : Influence
of Aging on Serum Dehydroepiandrosterone, DHA
sulfate and 11-Deoxy-17-Ketosteroids in Women.
Acta Obstet. Gynecol. Jpn., 30, 1871-1876 (1979).
16) Jeanloz, R. W.: Alpha-l-acid glycoprotein,
p565-610 In A. Gottschalk (ed), Glycoproteins, 2nd
ed., 2, Elsevier Publishing Company, 1972.

17) Schmid, K.: Alpha-1-acid glycoprotein, pl183
-228. In F. W. Putnam (ed), The plasma proteins,
2nd ed., 1, Academic Press, 1975.




¥ Glycoprotein & RIF T4 DBz 397

18) Schmid, K.: Preparation and properties of an
acid glycoprotein prepared from human plasma. J.
Am. Chem. Soc., 72, 2816-2826 (1950).

19) Ganguly, M. & Westphal, U.: Steroid-pro-
tein interactions. Influence of solvent environment
on interaction between human alpha-1-acid glyco-
protein and progesterone. J. Biol. Chem., 23, 6130
-6139 (1968).

20) Kuta, T. & Westphal, U.: Steroid-protein
interactions. Chemical modification of alpha-1-acid
glycoprotein for characterization of the progeste-
rone binding site. Biochem. Biophys. Acta, 420, 195
-213 (1976).

21) Chiu, K. M., Mortensen, R. F., Osmand, A.
P. & Gewurz, H.: Interaction of alpha-l-acid
glycoprotein with the immune system. Immuno-
logy, 32, 997-1004 (1974).

22) Hudgin, R. L., Pricer, W. E. & Ashwell, G.:
The isolation and properties of a rabbit liver
binding protein specific for asialoglycoproteins. J.
Biol. Chem. 249, 5536-5543 (1974).

23) Lunney, J. & Ashwell, G.: A hepatic receptor
of avian origin capable of binding specifically
modified glycoprotein. Proc. Natl. Acad. Sci., 73,
341-343 (1976);

24) Donaldson, V. A., & Evans, R. R.: A
biochemical abnormality in hereditary angioneuro-
tic edema. Absence of serum inhibitor of Cl-este-
rase. Am. J. Med., 35, 37-44 (1963).

25) Gjonnaess, H., Fagerhol, M. K. : Studies on
coagulation and fibrinolysis in pregnancy, with
special reference to cold activation of factor VI
Acta Obstet. Gynecol. Scand., 54, 363-367 (1975).
26) Sayama, S., Kashiwagi, H., Ogawa, T,
Terada, K., Soma, H. & Kato, M.: Circulating
levels of prekallikrein and kallikrein in pregnancy
and labour. Bio. Res. Preg., 2, 90-94 (1981).

27) Whittaker, M.: Serum haptoglobin in the
nephrotic syndrome. Am. J. Clin. Pathol., 50, 454
-458 (1968).

28) Baun, V. H. J.: Des Klinische Bedeutung des
Haptoglobins., Blut, 24, 73-77 (1971).

29) ER ®|-JIB - Bk RTE—: #F-
BB 5 L OB o E Creactive  protein
(CRP) ot E & » 2 DRI B, HERE, 7,813
-820 (1979).

30) Farb, F. H., Arnesen, M., Geistler, P. &
Knox, G. E.: C-reactive protein with premature
rupture of membrances and premature labour.
Obstet. Gynecol., 62, 49-51 (1983).

31) Van-Oss, C. J., Gillman, C. F., Brenson, P.
M. & Broder, J. R.: Opsonic properties of human
serum alpha-2-HS glycoprotein. Immunol.
commun., 3, 329-335 (1974).

32) Gitlin, D., Kumate, J., Urrusti, J. & Marales,
C.: The selectivity of the humane placenta in the
transfer of plasma proteins from mother to fetus. J.
Clin. Invest., 43, 1938-1951 (1964).

33) Hay, F. C., Hull, M. G. R. & Torrigiani, G. :
The transfer of human IgG subclasses from mother
to foetus. Clin. Exp. Immunol., 9, 355-358 (1971).
34) McNabb, T., Koh, T. Y., Dorrington, K. J. &
Painter, R. H.: Binding of immunoglobulin G and
fragments to placental membrane preparations. J.
Immunol., 117, 882-887 (1976).

35) Gitlin, D., Biasueci, A.: Development of yG,
yA, yM, Cl estrase inhibitior, ceruloplasmin, trans-
ferrin, hemo-pexin, haptoglobin, fibrinogen, plas-
minogen, a;-antitrypsin, orosomucoid, ,B-llipo-
protein, a,-macroglobulin and prealbumin in the
human conceptus. J. Clin. Invest., 48, 1433-1446
(1969).

36) Hyvarinen, M., Zelter, P., Oh, W., Stiehm,
E. R.: Influence of gestational age on serum levels
of a-fetoprotein, IgGglobulin and albumin in
newborn infants. J. Pediatr., 82, 430-437 (1973).

37) Yang, S. L., Kleinman, A. M., Rosenberg, E.
B. & Wei, P. Y.: The effect of labor and mode of
delivery on immunoglobulin concentrations in the
neonate. Am. J. Obstet. Gynecol., 109, 78-81 (1971).
38) Thomas, C. A., Yost, F. J., Snyderman, R.,
Hatcher, V. B. & Lazarus, G. S.: Cellular serine
proteinase induces chemotaxis by complement
activation. Nature (Lond.), 269, 521-522 (1977).

39) Persellin R. H. & Ku, L. C.: Effecte of
steroid hormones on human polymorphonuclear
leukocyte lysosomes. J. Clin. Invest., 54, 919-925
(1974).

40) Jolivet, A., Blauchoer, H., Gautray, J. P. &
Dhem, N.: Blood cortisol variations during late
pregnancy and labor. Am. J. Obstet. Gynecol., 119,
775-783 (1974).



398 b %

Effects of Labour on Serum Glycoprotein  Shigeru Ishida, Department of Obstetrics and
Gynecology (Director: Prof. E. Nishida), School of Medicine, Kanazawa University, Kanazawa,
920 — J. Juzen Med. Soc., 93, 387 —398 (1984)

Key words: Labour, Serum Glycoprotein, Dehydroepiandrosterone

Abstract

In order to investigate the effects of labour on serum glycoprotein fractions, the concent-
rations of serum protein components were measured during the period of late gestation, labour
and puerperium. At the same time, serum concentrations of cortisol (COL) and dehydroepian-
drosterone(DHA) were examined, and their changing pattems were compared with those of
serum protein fractions.

Sera were sampled in series from the period of late gestation to the 30th postpartum day.
Except for the samples with the cases that had abnormal courses during gestation, labour and

The concentrations of serum glycoprotein fractions did not show any significant changes dur-
ing labour; on the contrary, during puerperium, some protein fractions increased remarkably,
of DHA and COL, the number and fraction of leukocytes, the number of erythrocytes, hema-
tocrit values, hemoglobin concentration, total bilirubin values and erythrocyte sedimentation
rate were studied. The concentrations of 40 serum protein fractions were measured by the micro
single radiol immunodiffusion method.

The concentrations of serum glycoprotein fractions did not show any significant differences
during labour; on the contrary, during puerperium, some protein fractions increased remarkably,
and other proteins decreased. The serum fractions which increased after delivery included
ay-acid glycoprotein, haptoglobin, «,-antichymotrypsin, C-reactive protein, and 9.5S-o; -glyco-
protein. Conversely serum concentrations of a,-AP-glycoprotein, «,-HS-glycoprotein, a-feto-
protein, human placental lactogen, and pregnancy specific By-glycoprotein decreased after
delivery. In addition, serum protein fractions, such as 0 -antitrypsin, immunoglobulin M did not
show any significant differences during early puerperium.

Serum concentration of DHA began to increase during labour, and reached its peak at the
time of delivery whose level was 2.5 times the prelabour value. Thereafter DHA concentrations
decreased, and returned to prelabour values within a few hours of delivery, Changing pattern of
COL was similar to that of DHA. Serum level of COL increased gradually during labour, and
reached its peak immediately after delivery, and thereafter decreased fast, and restored the pre-
labour level in a few hours after delivery. Some of the serum protein fractions were considered
to have relation to the erythrocyte sedimentation rate.

The relationships between the changing patterns of serum protein fractions and that of COL
or DHA during labour and delivery were discussed.




