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Lipoproteins in pregnant women before and

during delivery: influence

haemorheology
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J Uberos-Ferminder, & Munoz-Hoyos, A Muolina-Carballo, A Puertas-Dricio,
A Valenzuela-Buiz, C Ruiz-Cosano, | A Molina-Fonr

Abstract

Adimms—To investigate whether the lipid
prolile of pregnant women during pur-
tarition differs from the profile at previous
stages of pregnancy and to determine the
effects of maternal lipid changes on fietal
or neomatal hasmorheology.
Methods—S8ixty pregnant women  were
studicd, divided into two groups. Group |
comtained 30 women of mean age of 27 (8D
3) vears and gestatinnal ape >38 weeks in
whom delivery had not yet begun; all these
pregnancics followed an uncomplicated
course and there was no evidence of any
feral pathology from previous obstetric ex-
aminations, All the women reached term
and birth weight was 3340 330) g. Group
2 contained women of mean age 26 (4)
vears, in whom delivery was ongoeing, all
of whose pregnancies reached term, The
following variables were determined in all
rases: totdl cholesterol, triglveerides, high
density lipoproteins (IHDL), low density
lipoproteins (LDL), free faty acids and
phospholipids, and apoprotein A (apo-A)
and apoprotein 3 (apo-B). Serum and
plasma viscosity was measured with a cap-
lary viscosimeter.,

Results—The apo-Blapo-A and HDLfapo-
A vatins increased during delivery, in-
dicating that in pregnant women these
atherogenic indices are raised during de-
livery compared with previous gestational
stages, Significant correlation cocfficients
were obtained between maternal lipids
{(triglyeerides, total cholesterol, 11D, total
cholesterol/HDL, and LDIJHDL) and
plasma viscosity in the neonate.
Canclusions—Plasma atherogenic indices
inerease progressively until birth, These
changes have implications for neonatal
haemorheology because they cause an in-
crease in plasma viscosity.,
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Kovwards: pregnancy, delivery, beoperlhipidacmaa, blood
rhieology, fems . newbuimn,

Hormunal changes occurring during pregnuncy
iduce changes in lipid compasition, malk
it more atherogenic s Pregnancy progresses.

Increases in toral cholesterol, mriglyeerides, and
L1001 cholesterol and decreases in HDL ¢hiol-
enterul and apolipoprotein A (apo-A) have becn
reported o unwomplicaied pregnancics.' 1o
for example, where

comphented pregnancics

there 1s retavded intrauvterine growth, changes
inn the lipid profile have been described which
do nor oocur it uncomphcated presnanoics. In
such pregnancics there 3s a decrease in ui-
glveeride  and  apo-A  concentratons  ac-
companied by increases in the apolipoproiein
B (apo-B) and in the apo-Blapo A and HDL/S
apo-A matins.” This increase in plasma arthero-
senicitv expluins the placental vascular changes
responsible for feral malnuoition in presnan
wornenr with retarded intuuierine growih.
Few studies lave been published on lipo-
profein values in pregnant women during de-
livery. "The stress experienced during deiivery
probably induces changes in the Lipid profile
comparcd to the reference values at previous
gestitional stapes. Our muain ebjective o 1his
study was, firstly, 1o investigare whether the
hpidd provle during delivery ditfers {from thar at
previous aestavonal shages, and scecondly. to

determineg (e eficets of marernal lipad cha

on fwta) and neonatal huermnerbiepiopgy,

Methods

SAMPLE DEFINITION AND CIHARACTEHRINTICS
Sty prognant wormen were divided into lwao
groups with respect oo age.
mant wenwen with
v and a gesianonal

!'.(!TT]D_l_'_ulu:'\LJQ
Crroup | containzed 30 pre
amesn age of 27 (8D 3) vear
ge berween 38 and 42 weeks in whom delivery
had not yver bepuns all these pregnancies fol-
lowed an uncomplicated course and there was
no evidenes of anv fetal pathology trom pre-
vious ubsterric examina s, Lo pationts of this
group there was o period of moere than o week
berwesn blood sa ing umid the onser of de-
liverv. All these women reached werm and the
birth weight averaged 3340 (3D 350) g De-
bvery was non-instrumental and all e nee-
nates had an Apgar score of >7 at ene minute.
Group 2 conained 30 women aped 26 (4)
vears at dehvery, all deliverics being at term.
As m group 1, delivery was non-insirumental
and dhicre was no evidence of previous obsretric
pathology. No niother was included in both

GRS,

PROCTDURES
[The studies were approved by the ethics com-
mittee vl the Vircen de las Nieves Hospial.
Blood samples were tuken from fasting women
in group | for apalyucal tesrse Samples were
taken from group 2 woemen during delivery
but before giving burth, with thelr previous
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Tuble 1 Protin, serum, and plasma viscosity in pregnant coen and tn wmbilhcal cosd blood. Vilues are means (S1))
Pregnani women (38-42 wweks) Dragniany omen (defzciny Newbort (widbilical veny)

Plasiii viscostty {mPass) 1-1 (0:13) NS 113 (012 b 1-02 (1)

Serum viscosity (mPa’s) 0-93 (0-08) NS 0-98 {((-08) I 0-G4 {0-07]

Albumin {g/litre) 35 3 NS 34 15:4) T 387 (B

%, Globulin (g/litre) 32 {05 NS 306 E 19 {04

¥; Globulin (g/litre) 69 (14) NS 6:5 (17} k] 42 1)

B Globulin (¢ 10 (1:6) NS 102 (1:9) 34 (1-5)

y Globulin (gilitre; 7 (1-3) NS 09 (223 w3 (0-19)

Tp<0-Ul: §p<0-001.

Tuble 2 Apolipoproteins and lHipid lipoprotem vatios i pregnant women and in wmbihical cord blood. Valies are means

(SD)

Pregnant wonien (3842 weeks)

Pregnant sonien (delivery) A arr (enibidical vem

TG (mmollitre) 240 1SD 08 NS

TG (mmoldditre} 6549 - SD 110 NS
LDL (mmolihre 3490 +8P (20 NS
HDL (mmol'line) 176 S 0-4) NS

ApoA (g/litre) 265 - SDOA0 1

ApoB (g/litre} [-35 - SD 0-33 NS
FFA (mmol/litre) 0-03 =SD 0-01 NS
IL (glitre) 288 =SD 043 1
ApoB/ApoA 0-51 - 8D 022 o
TC/HDL 368 =SD 09 NS
LDL/HDL 1:98 —SD 082 NS
HDIL/ApoA 066 =SD 0-05 e
FIA TG G013 5D 0001 T

195+ SD 1-31 T 030 S 0-1R
6-37+SD 200 i 163+ SD 0314
3:57+35D 1-00 by

1-73 + 513 0 %

224 1 S (-55 + h
1:634+SD 0-38 s 0-38 + SD g-01
O F SD 002 NS 0:09 +SD 035
2537 +SD 0-58 i 127 +5D 0-67
071 +8D 0-27 } 039 - S Q08
3954 SD 144 205+ SD 0-47
2191 5D 107 I N03=S8ID 025
0-75+ 5D 0:07 NS Osl 5D 000
0-02 + SD 0-002 NS O23=5D 0-31

ApuA=apolipoprotein A; ApaB=apolipoprotein B; T'C —total chalesteral; TG -

rriglycerides: [IDI.-high denvty lipoprotan

cholesterol, LDL =low density lipoprotein cholesterol: FFA —free fatty acid; FL= phosphohpud.

*p<0-05; + p<0-0]; Ep<0-001.

>

informed consent. All these samples were taken
from an antecubital vein. Immediately after
delivery and umbilical cord clamping a blood
samplce was taken from the umbilical vein. In
all cases the following variables were de-
termined: (1) by hpoprotein electrophoresis:
total cholesterol, triglycerides, high densjty
lipoproteins (HDL), low dcensity lipoproteins
(LDL); (2) by an enzymatic microtech-
nique” ' free fatty acids (F1'A) and phos-
pholipids; (3) by simple radial immuno-
diftusion: apo-A and apo-B. Serum and plasma
viscosities were measured with a Harkness
capillary viscosimeter, series No 8052 (Coulter
electronics). Srtatistical analysis consisted of
Shapiro and Wilk’s normality test, comparison
of means test, Pearson’s correlation study, and
regression analysis.

Results

Mecan values for lipids, proteins, and haemo-
rheological varables in the pregnant women
and in the neonaces dare given in tables 1 and 2.

2
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In pregnant women after 38 weeks of pregnancy
most lipids did not change during dclivery.
Signiticant decreases, however, were observed
in apo-A and phospholipid. The apo-Biapo-A
and HDL/apo-A ratios increased during de-
liverv, indicaung thar plasma In pregnant
women 1s more atherogenic during delivery
than at previous gestational stages. A change
in the quantitative composition of I{DL during
delivery is indicated by an increase in the HDLY
apo-A ranio ar this tme. There were no sig-
nificant differences between viscositics or
serum protein fractions in pregnant women
during delivery or at previous gestationa) stages.

Although there was a considerable diffcrence
between plasma lipid composition n the
mother and neonate, there was no significant
differencce in their HDL/apo-A rano. Also, in
spite of the significantly lower triglyceride con-
centrations 1n the neonate compared to the
mother, their 'EA/inglyceride ratio is not sig-
nificantly different.

Although serum and plasma viscosities were
significandy difficrent in mothers and nconaies,

2 3 4 5 6 (] 2 4 <]
TC/HDL ratio LDL/HDL ratio

Correlation and regression analvsis berween plasma viscosity of the newborns with tvtal cholestorol (1C), 1rglyeendes

(TG), TG/HDL, and LDLIHDIL yarios in pregnant wonien.
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the  viscosity due to fibrinogen  (plasma
viscosity minus serum viscosity)'>—0-06 (SD
0:11) mPa/s for the pregnant mother and 0-04
(0-1) mPa’s for the neonatc—was not srat-
istically significantly differentin the two groups.

The figurc shows a significant correlation
between maternal lipid variables (triglyceride,
total cholesterol, LDL,, toral cholesterol/HDL,
and LDL/HDL), and nconatal plasma vis-
cosity. There did not, however, appear to be
any significant relation between serum viscosity
and maternal lipids. The difference between
the plasma viscosity and the serum viscosity
(viscosity due to fibrinogen) was correlated
with the same lipid variables as the plasma
viscosity. Qther neanaral protein variables were
significantly  correlated  wirh  martcrnal  tri-
glyceride or total cholesterol: thus maternal
triglyceride was correlated with albumin (r=
0-37; p<0-05) and neonatal % globulin (r=
0-37; p<0-05), and maternal total cholesteral
with albumin (r=0-59; p<0-001) and neonatal
o, globulin (r=0-36; p<0-03).

Discussion

Lipid changes during pregnancy are a result of
physjological adaptations to the state of preg-
nancy.'? As shown by our results, these short
term changes persist unti) the moment of birth.

There is a significant decrease in apo-A levels
during deliverv compared with predelivery
values.®'? This decrease in apo-A is similar to
that reported in other studies in pregnancies
with incrauterine growth retardation.® The sig-
nificance of this is still unknown and should
be the focus of furure studies.

The apo-B/apo-A ratio, considered to be a
rcliable index of plasma atherogenicity, is sig-
nificantly greacer during delivery than at pre-
vious gestational stages, indicating that the
lipoprotein profile becomes progressively more
athcrogenic up 10 the moment of birth. This
has also been described by other investigators.’®
Although FFA and triglyceride concentrations
do not differ significantly beforc and those dur-
ingdelivery, on the basis of our (indings the FFA/
wriglyceride ratio is increased during delivery.

Maternal serum phospholipid concentra-
rions are reduced at delivery (table 1). This
could be the result of increased endothclial
phospholipase A, activity and an increase in the
synthesis of prostaglandins'® that accompany a
normal birth.

An increase in fibrinogen svnthesis in neo-
nates with intrauterine growth retardation or
suffering from stress before or after delivery is
well documented.’”'® Howcver, the relation
berween marternal lipid values and nconatal
plasma rheology has not vet been reported.
The correlation between lipid values during
delivery and neonatal plasma viscosity, and the
absence of a correlation with serum viscosity,
indicates an increasc in plasma athcrogeniciry
in pregnant woman at term that could cause
an increase in fibrinogen synthesis and plasma
viscosity in the fetus. This is cxplained by the
observation of similar rclations between the
difference in the two viscosities (the viscosity
due to fibrinogen)’® and maternal triglyceride,

total cholesterol, LDL, total cholesterol/HIDI .,
and LDL/HDL values. The viscosities ob-
served in this study arc equivalent to those
reported in previous studies of pregnant women
and neonates.'* ¥

In the abscence of macroscopic placental le-
sions, as occurs in our group at delivery, the
generation of placental hipid peroxides could
be the cause of placental vasoconstriction® and
the fetal responsc of an increase in Abrinogen

synthesis.'****’ This would explain the relation

beiween maternal lipids and fetal plasma vis-
cosity, and the lack of correlation between fetal
serum viscosity and the maternal hpid profile.

Although HDL and apo-A values are lower
in the neonate, the HDL/apo-A ratio js nor
significantly different lrom the maternat value,
apparently indicating that there is no difference
between feral and maternal HDL composition.
On the other hand, the FFA/triglyceride ratios
in nconates and their morthers at delivery are
stanistically similar (table 1) implving that en-
dogenous triglyceride lipolysis in the fecus 1s
not different from that obscrved in the pregnant
woman during deliverv (table 1). We can in-
terpret the similar maternal and fetal FFA value
and the significantly lower feral tnglyceride
value as being due to the vansplacental move-
ment of FFA from the mother ro the fetus.

In the light of these observartions we conclude
that plasma atherogenic indices during preg-
nancy progressively increase until the moment
of birth and these changes have haemo-
rheological consequences in the nevnate, caus-
ing an increase in plasma viscosity.
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