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A study was conducted on 220 Bangladeshi
women in different trimes"r pregnancy to determine
blood or serum levels of fasting sugar, urea,
bin. alkaline phosphatase,
total proteins,
albumin,
globulin,
uric acid,
'urn and total cholesterol respectively.
No significant
change
in fasting
sugar or urea level was observed
in any of the trimesters
pregnancy
comparedto control. Similarly, there was no significant change in serum
itirubin level. On the otherhand, a significant increase in serum alkaline
phata)e

was observed during the second and third trimesters of pregnancy.

ma protein concentration
showed the well recognised pattern of gradual
I with a concomittent fall in albumin and a rise in globulin level as the
nancy advances. Further, serum calcium level was significantly low in

and third trimesters of pregnancy. Serum uric acid level did
a significant chang, Finaliy, a significant high level of total
m cholesterol was observed both in the second and third trimesters of
seconJ
show

The endocrine changes

that accompany

pregnancy

such as

increased

'Clion of

aldosterone, cortisol, oestrogen, progesterone and the appearence
placental lactogen may alter
metaholic processes and influence the renal haemodynamic mechanism

humanchorionic gonadotrophin and human

ril, et aI., 1975). These endocrine changes may inturn alter certain biochemical
rametersin blood which differ to some extent from non-pregnant women.
,mcdata arc available regarding the levels of various biochemical parameters
bloodof pregnant women in developed countries (Barnes, 1980; Dewhurst,
983; Davison and Noble, 1981). But no such data are available for
,menof our country and very often data from western women are quoted
lorinterrretationof biochemical results in our women. This may not become
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always true because women in this country have generally low body weight
and different dietary or working habits. Unless the standard levels of the
biochemical parameters in the blood is known for uncomplicated pregnant
women of our country, their interpretation in abnormal states become difficult
and wrong inference are likely to be drawn from tho results. The present
study has therefore, been undertaken to determine the blood or serum levels
of certain common biochemical parameters in different of trimesters pregnancy
and to compare them with nonpregnant women.
MATERIALS

AND METHODS

The study was carried-out in 220 Bangladeshi women in three trimesters
of pregnancy. Of these, 30 were in the first, 70 in the second, and 120
were in the third trimesters respectively. A control group of 25 nonpregnant
women who did not have any metabolic abnormality and were admitted in
the gynaecological word for routine operations were studied. The patients
included in this study were flom both out- patients and admitted patients of
P.G. hospital, Dhaka.
The biochemical parameters studied werer:
determination of blood or
serum levels of fasting sugar, urea, total bilirubin, alkaline phosphatase, total
protein, albumin-globulin
ratio, calcium, uric acid, and total cholesterol
respectively. For these purpose, 15 ml of venous blood was drawn from
one of the ante-cubital vein with full asceptic meatures and was immediately
transfered to a clean dry or oxalated tube for the determination
of blood
biochemistry by standard methods (Table- I). This part of the work was done
in collaboration with the department of Biochemistry, I.P.G.M.R.
Statistical
analy.is was done using student's 't' test.
Table-I:

Showing the biochemical
determination

Biochemical parameters
studied
Fasting blood sugar
Blood urea
Serum bilirubin
Serum alkaline phosphatase
Serum total proteins
Serum calcium
Serum uric acid
Serum cholesterol

30

parameters

studied and
Methods

their methods

of determination

of

--

Folin- Wu method
Diacetylmonoxime method
Old Malloy and Evelyn method
Folin Ciocalteau's phenol rea.
gent method
Biuret method
a-cresol phaline complexon Sams
deprotinisation method
Brown's method
Lieberman Burchard (Ferric chloride acetic acid method)
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RESULTS
The results of fasting blood sugar nnd urea levels are shown in
Table-II.
No significant change either in fasting blood sugar or urea levels
was observed in any of the trimesters of pregnancy as compared to control
(non pregnant).
Table-II showing fasting blood sugar and urea levels in different tri mesters
Groups

of pregnancy. Values are all in mean :f::SEM
Fasting blood
sugar (mmoljL)
-----

Control
n=25
Pregnancy:
Ist trimester
n=30
2nd trimester
n=70
3rd trimester
n= 120

Blood urea
(mmol/L)

6.3:f::0.87

4.76::rO.33

4.8:!: 0.62Ns

461l:0.48Ns

5.4:!:0.73Ns

4.71 :!:0.57Ns

5.1:!:0.62Ns

4.56::l 0.42Ns

.--

-'--~---'---

Ns =not significant
Table-Ill
shows the searum levels of bilirubin, alkaline phosphatase, total
protains. albumin and globulin.
No Significant change in serum biliruhin
was observed. On the otherhand, a significant I inerease in serum alkaline
phosphatase level was observed in the second and 3rd trimesters of pregnancy.
The increase was more significant (p<O.OOI) in the third trimester. Tolal serum
protein levels showed a gradual decrease through not statistically significant
with the advancement of pregnancy.
Furll1er, it was observed that serun
globulin level as the pregnancy advances.
Table--1I1 : showing y serum bilirubin, alkaline ph('sphata~e, total pre.lcins, albumin
and globulin !evels in ditfcrc:H tri 11~,tersof pi'o~nancy. Valu<:sarc all in mean .j SEM
-' '
.
.
. Serum alkaiine T I
S\:'Turn bIlrli
I bIn
ota protA Ib umm GI0 b u IID
Groups
P h osp i1at ase
.
( mmol/L )
( KA units/L)
------Control n =25
10.2'.1:-0.38
8.5;;t0.62
Pregnency :
Ist trimester 1O.4+,O.70Ns
9.2:J:0.82
n=30
2nd trimester 9.3 :f:0.83Ns
10.5=0.53n='O
3rd trimester
10.28:!:0.92Ns 12 6=0.68-.
n= 120
*P <0.05 in a leSl of signrficance
*'P <0.01
.
NS= nOt significant,

01 difference

ems

(G/L)

(GjL)

(G/L

~

76.6:r25

---35.4:1:1.5

74.41: 1.9

31.6:J: 1.7 42.8:!: 1.3

73.3:!: 1.8 35.0:J: 1.9
72.7:J: 2.3

41.2:t2.1

38.3:J: 1.7

34.3:1' 1.6 38.4:!: \.9
---.-------.

from control.
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Table-IV
shows serum levels of calcium, uric acid and total cholesterol.
A significant
reduction in serum calcium level was observed in both the
second and third trimestcr of pregnancy, but more significant ( P<O.OOt)in
the later group i. c. third trimester.
Scrum uric acid Icvel showed no appreci.
able changc as comparcd to control. On the otberhand. a significant increase
in the total cholcstcrol levcl was obscrved in both thc second and third
trincstcrs of pregnancy.
Table-IV

Groups
~-'-

Showing serum 'levels of calcium, uric acid and cholesterol in
different trimesters of pregnancy. Values are all in means :1:SEM.
-- _..--Total cholesterol
Calcium
Uric acid
( mmol/L )
( mmol/L)
--- - - ------( mmol/L)

Control n=25
Pregnancy :
1st trimester
n=30
2nd trimester

n = 70
3rd trimester
n c: 120

2.5:1:0.19

5.2:+:60

6.3:1:0.52

2.2:!:0.20

4. I ::1:0.48

5.5:i:0.39

I. 9:!:O.12-

4.6:1:0.57

8.6:i 0.47-

1.7:'t:0.18"

4.9,;1;;;0.71

8.9:1:0.62--

-

.p <0,05 in a test of significance of difference from can trol
..p ~.Ol

DISCUSSION
In prcgnancy,

fasting blood sugar levcl lies betwecn 3.8 to 5.0 mmol/L

La. within normal limit (Barnes, 1980). The present study closely aggress \\ ith
this and tbe fasting blood sugar level was found to be well within the normal limits in all the trimcster of pregnancy. However, there was little de.
crease (not statistically significant) in the level during first trimesters of pregnancy. This may be due to nausea and vomiting which causes less intake
of food at this time by large number of women. In pregnancy, the fasting
blood sugar has becn found to be lower by an average of 0.5 mmol/than in
non pregnant women (Dewhurst, 1983). A variety of factors have been cited
as rcsponsible for this decrease. These incluee:
a steady utilisation of glucose by the foetus as well as by the placenta and conversion into depot fat
(Dewhurst, 1983). Further, a prolongation of induced hyperglycaemia hasbeen
found in p..t:cgnant womcn than in the non-pregnant ones foll<;>wingon oral
glucose load.
Since there is a diminished brcakdown of proteins during pregnancy,
and at thc same time glomerular filtration rate is increased, the blood urea
32
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level during pregnancy is lower than at other times and a value of 2.0 to
3.3 mmol/L is usual. A blood urea level of 5 mmol/L which would be considered within normal range in non-pregnant women, may represent urea retention
during pregnancy (Barnes, 1980). Glomerular filtration rate and effective renal
plasma flow increase to levels above 50% to those of non-pregnant
values.
This increase occurs shortly after conception and maximum increments are
present by the 2nd trimesters of pregnancy (Davison and Noble, 1981). In the
present series, however, the blood urea level in all the trimesters of pregnancy
were practically remained the same though the levels were generally higher
than those quoted for women in the western world. This higher no'rmal
value in our women as compared to their low dietary protein intake is unusual
and this needs further investigation.
In normal pregnancy, hepatic functions are Dot impaired (Sherlock, 1986)
and all the routine liver functions tests have been found to be normal throughout pregnancy (Barnes, 1980). In the present study, the serum bilirubin level
remained within normal limit in all the trimesters of pregnancy.
The alkaline phosphatase activity increased during pregnancy and in the
last eight weeks the value may reach upto 20 K A units or even higher if
there is multiple pregnancy. This increment is mainly in the heat stable variety
derived from the syncitotopoblasts and is not caused by any hepartic dysfunction. This placental isoenzyme is heat stable upto 65°F at which the
hepatic and bones enzymes are destroyed.
\\-hether all of this increase is
caused by enzyme of placental origin is not clear since non-pregnant women
given oestrogens in amDunt comparable to those found in pregnancy have shown
increased alkaline phsphatase activity in the blood (Pritchard, 1985). However.
some workers (Adeniyi and Olatunbosum, 1984) have shown that bone
alkaline phosphtase isoenzyme also contributes significantly to the increased
level of blood alkaline phosphtase activity encountered during pregnancy. In
the presen t study, a significant increase in the alkaline phosphtase activity
was observed between the 2nd and and third trimestes of pregnancy confirming
the previous findings (Adeniyi and Obtunbosum,
1984). However, the level of
alkaline phosphtase was found to be generally lower for our pregnant women
than the level generally quoted for women from the western hemispher.
A fall in total serum protein has been observed during pregnancy
(Dewhurst, 1983). Again, a fall in serum protein with a concomittent
fall
in serum
albumin (Mendenhall,
1970) and a rise in serum globulin
(Barnes, 1980) has been observed in pregnancy. The present study also agrees
with these observations and demonstrates a fall in total protein with a fall
in serum albumin and a rise in globulin level with the advancement of preg33
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nancy. The reduction in serum protein in absolute tcrm, was not remarkable.
This is somewhat surprising in view of the fact that women in this country
is generally considered to be somewhat malnourished with a low consumption of protein in food. 15ince the study was conducted in a selected group
of women who were relatively well fed than the rest of the community the
plasma protein level in this group may not reflect the nutritional status of
Bangladeshi pregnant women in g~neral.
There are relatively few data regarding calcium metabolism during pregnancy. Dewhurst (1983) mentioned that there is little change in tb~ calcium
level in blood during pregnancy, despite the increased need ot th~ fcetus for
this substance. It is propable that a healthy mother can adequately supply
her foetus with the necessary amount from her own calcium level. Barnes (1980)
and Pritchard (1985) both have mentioned that the level of serum calcium is
slightly diminished during pregnancy. Tbis may be due to haemodilution and alsoto' a fall ill the level of serum albumin to which some of the calcium is
attached.
The present study also demonstrates a persistent and significant
low level of serum calcium during the different trimesters of pregnancy and
thus, supporting Barnes (llJ80) and Pritchard (1985). This relatively low level
of serum calcium agrees well with the high incidence of neuromuscular disturbances in the form of low backache, muscular pain and cramps in pregnant women of this country.
These symptoms often show significant improvement on calcium supplementation.
The low calcium level in women of
this country may be due to inadequate intake of milk or milk products or
plenty of cereals intake which contain phytate that may interfere absorption
of calcium.
H ypercholesterolaemia

is

well

documented

during

pregnancy.

Serum

cholesterol starts increasing from 4th month of pregnancy and reaches a peak
at about 8 months (Barnes, 1980). The present study also demonstrates
hypercholesterolaemia particularly with the advancement
of pregnancy and
supports Barnes (1980). The rise in cholesterol may due to a rise in estcrified
and non-esteified lipids, total lipids, phospholipids, neutral fat or free fatty
acids.
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