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Introduction 
It is widely known that the erythrocyte 

sedimentation rate changes during preg
nancy, but the references on the subject 
are few in Indian literature in relation to 
different trimesters of pregnancy. Simi
larly, there have been difference of opi
nion regarding the normal haematological 
values in pregnancy. 

The present investigation therefore 
was undertaken to study the normal 
levels of erythrocyte sedimentation rate 
and some important chemical constitu
tents of blood in the different trimesters 
of pregnancy, which may be of utility in 
judging the progress of pregnancy and 
deciding the clinical abnormalities during 
pregnancy. 

Mat eriaL and Methods 
One hundred and fifty women free 

from any clinical disorder attending the 
antenatal clinic in the Obstetric De
partment of the Medical College & Hos
pital, Nagpur, were selected for the pre
sent study. Twenty-five healthy non
pregnant women were studied for nor
mal control values. Fifty pregnant women 
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out of the one hundred and fifty were 
studied throughout their term of preg
nancy and some of them were also stu· 
died during puerperium. The progress of 
pregnancy was judged by the weight gain 
and blood pressure records throughout 
the pregnancy. 

Fifteen to twenty ml. of venous blood 
of these selected cases was collected in 
oxalated! and dry sterile bottles. 

Oxalated blood sample was �s�u�b�j�e�c�t�e�d�- �~� 

to the following haematological examina
tions in control group, in pregnant women 
in the different trimesters of pregnancy 
and during 1st week of puerperium. 

Haemoglobin percentage, total red 
blood cell count and total leucocyte 
count were estimated by standard tech. 
niques. E,rythrocyte sedimentation rate 
was estimated by Wintrobe's method. The 
same tube was centrifuged at the rate of 
3000 r.p.m. for half an hour· and thP. pack
ed cell volume was recorded. Erythrocyte 
sedimentation rate values were corrected 
for anaemia by the chart of Whitby and 
Britton (1963). 

The clear serum was subjected �t�~� the 
following analysis. The total serum pro
teins, serum albumin and serum globulin 
were estimated by standard techniques 
(Oser 1965). Serum cholesterol estima· 
tion was based on method of (Sackett 
King 1959'. Fibrinogen was estimated 
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by method of Cullen and Vanslyke for 
separation of fibrinogen, the quantitative 
being done by a modified Biure1 method 
(Nath 1970). 

Results and Comments 

The mean value of erythrocyte sedi
mentation rate was 10 �~�m�/�1�s�t� hour. in 
non-pregnant control group, .21 mm/1st 
hour. in the 1st trimester, 30 mm/1st 

-.._ hour in the 2nd trimester; 33 mm/ 1st 
hour in the 3rd trimester and 24 mm/1st 
hour in postpartum group. It is observed 
that the rise in erythrocyte sedimenta
tion rate during pregnancy was gradual 
with highest values in the third trimester. 
In the 1st week of puerperium the values 
were lower than those of the third tri
mester, but higher than those of the con
trols and! the first trimester. (Table I). 
On statistical analysis it has been seen 
that the difference in erythrocyte sedi
mentation rate values between control'> 
and the first trimester of pregnancy is 
statistically significant. Similarly, a stati
stically significant rise in erythrocyte 
sedimentation rate is noted between the 
1st and the 2nd trimesters of pregnancy. 
In the third trimester of pregnancy, 
though there is a rise in the erythrocyte 
sedimentation rate, the rise is not statis
tically significant. Similarly, there is a 
fall in erythrocyte sedimentation rate in 
the postpartum subjects, but the diffe
rence is insignificant at 1% level and is 
significant at 5% level (Table II). Rami 
et al (1962) found a statistically signifi
cant rise in erythrocyte sedimentation in 
the third trimester. They have explained 
it on the basis of the "Physiological anae
mia" of pregnancy in these women as 
most of the cases in the 3rd trimester had 
a lower haemoglobin value as compared 
to those in the 1st or the 2nd trimesters. 
However, in the present study, the ery-

.... 
r.:l 
H 

�~� 

1 
�~� 
'-> ,: 
:::: 
& 
Ill 
l,.. 

ll. 
....._ 
0 

t .... 
<J) 

Ill 

�~� ... 
�~� 
.... �~� 
�~� ;::! 
l,.. ... 
Ill l,.. 

t:l::tlll 
iSe-
�.�~�£� 
"" ,: 
0 ... .... 
::::: 
<:> 
l,.. 
Ill 
<J) 

..0 
0 
...., 
:::: 
(.) 

·s, 
0 ...., 
0 ..., 
�~� 
Ill 
l::l 

:I: 

�~�U�3� 

ci �~�~�;�'�1�;�~�;�'�1�;�~�~�~�~�8� 
..., § v:i �o�o�~�r�i�~�r�i�o�o�~�o� 

"' ... +I 
�e�~� g tl tl tl tl tl tl 'f-1 tl tl tl 

p.. 
�0�0�~�0�'�<�1�'�'�<�1�4�'�<�1�'�N�C�\�l�~�~� <11 

�~� �a�i�<�'�i�~�"�'�N�t�t�)�<�'�i�c�-�.�i�~�o� 
l() 

,... Ci �f�:�~�g�:�~�~�~�;�:�:�:�t�~�g�~� 
<11 tfl ooC'ic-.iaiooo""'o '"d-+-' ,.... ,.... 

�~� �.�~� ti 
tl tl tl tl +i tl tl tl tl tl 

r= ,... 
"' �<�0�1�8�0�l�t�>�M�.�.�; �' �~�N�C�~� E-< <11 

�~� �c�r�i�M�~�M�M�t�r�i�M�N�~�O� 
<0 

ci M..-<'<14<00QC\l..-i0M'"" ,... 
v:i �~�"�'�!�~�~�~�~�"�"�"�"�~�~�~� 

�'�"�d�~� 00..-iNOOOOOr:-0 
§ g) 

,.... ,.... 

"" E 
+I +! tl tl tl �+�~� tl tl tl tl tl J5 ·;:; �~� 

"' �"�<�<�:�~�g�~�g�"�"�l�"�!�<�"�l�f�;�:�l�~� E-; <11 

�~� Q>M&S ""MN,....O 

,... ci �~�~�~�~�~�~�~�~�~�~� 
<11 v:i 00;:1Nl()000'<140 _...,.., 

"' "' tl ,... <11 
tl tl tl · tl tl tl tl tl i-i +' �~� .5 r= ,... 

"' �t�-�!�X�5�o�t�n�,�.�.�.�;�-�.�:�:�t�~�~�M�O�O�~� E-< <11 

�~� �a�)�c�v�:�)�~�M�N�~�M�N�~�O� co ,.... 

ci �~�C�\�1�~�~�~�"�!�~�~�~� 
�c�;�~�.�!�!�l� v:i .-10;!;..-i'""OOOli'>O 

§ �~� +I tl tl tl tl tl tl tl tl tl tl 'E 0 0 r= '<1'..-<N.,OMMOOO Zu fll �~�~�~�"�'�'�"�"�c�e�~�c�-�.�i�;�!�;�<�"�l� 
�~� 

l/') 0 



414 JOURNAL OF OBSTETRICS AND GYNAECOLOGY OF INDIA 

TABLE II 

Changes in E.S.R. in Different Trimeste1· of Preg?.tancy. Test of Significance 

Diff. in 
Item between Mean 

Control and First Trimester 11 

First and Second Trimester 9 

Second and Third Trimester 3 
Third Trimester an!f Post-P:1rtum 9 

throcyte sedimentation rate is altered in 
the different trimesters of pregnancy, 
though the values of erythrocyte sedi
mentation rate are presented after cor
rection for anaemia. In different trimes
ters of pregnancy in the primipara and 
multipara it is observed that there is 
greater rise in erythrocyte sedimenta
tion rate in the first trimester in multi
para as compared to rise in primipara. 
However, there is a progressive rise in 
eythrocyte sedimentation rate in primi
para in different trimesters and in the 
multipara a rise in subsequent trimes
ters is gradual. This may possibly be 
due to the fact that in the multipara the 
body reaction to the state of pregnancy 
is sudden and! body immediately acco'
modates to the change. However in, 
primipara there is a body reaction to 
the changed condition but the body 
does not accomodate itself to the chang
ed circumstances and so the reaction is 
continued m the second trimester 
(Table III). 

As for haemoglobin, the value was 
11.4 gm% in normal controls, 9.7 gm% 
in the fir st trimester, 9.4 gm% in the 
second trimester, 9.6 gm% in the third 
trimester and 9.8 gm% in the postpar
tum subjects. The total red blood cell 

S.E. oi 
differ- 2 SED Remarks 
ence 

0.83 1.66 Significant at 1% 
level 

1.43 2.86 Significant at 1% 
level 

1.76 3.52 Insignificant 
2.12 4.24 Insignificant at 1% 

level, but, signi:fkant 
5% level 

TABLE III 

Mean E.S.R. in Different Trimesters of 
Pregnancy in Primipara and Multipara 

Pri:mipant. Multipara 

Mean ± Mean ± S.D. 
S.D. 

1st Trimester 17.0 mm 22.7 mm 
± 4.979 ± 6.006 

2nd Trimester 29.0 mm 27.0 mm 
± 7.252 ± 7.87 

3rd Trimester 33.7 mm 35.3 mm 
± 5.866 ± 6.044 

count was 4.1 m/cmm in normal con
trols, 3.87 m/ cmm in the first trimes
ter, 3.l3<7 m/ cmm in the second trimes
ter, 3.86 m / c.mm in the third trimester 
and 3.87 m/ c.mm in the postpartum sub
jects. (Table I). It is observed that there 
is no significant change in · haemoglobin 
percentage and red blood cell count in 
different trime.sters of pregnancy. These 
results are in keeping with the obser
vations of other workers. (Rami et al 
1962; Ghosh et al 19'48; Kothari et al 
1950). Further it is seen that there is 
no significant correlation between red 
blood cells and erythrocyte sedimenta
tion rate. This is because all the erythro
cyte sedimentation values are expressed 
after correction for anaemia . 

. 6 
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As for blood chemistry, total serum 
- pi'otein level was 6.3 gm% in normal 

control group, 5A gm% in the first tri
mester, 5.5 gm% in the second trimes
ter, 5.4 gm% in the third trimester ani 
5.4 gm% in the post partum subjects. 
Serum albumin level was 4.3 gm% in 
normal controls, 3.1 gm% in the first 
trimester, 3.2 gm% in the second tri
mester, 3.2 gm% in the third trimester 
and 3.2 gm% in the postpartum subjects. 
Serum globulin level was 2.0 gm% in 
normal controls, 2.3 gm% in the first 
trimester, 2.3 gm% in the second tri
mester, 2.2 gm% in the third trimester 
and 2.2 gm7(1 in the postpartum sub
jects (Table I) . 

It is observed that there is a gradual 
fall of total proteins and albumin level 
and rise in globulin level. However, 
the fall is not statistically significant. 
Kothari et al (1950) have estimated 
only total protein values in the third tri
mester. However, they have not done 
any serial studies in the other trimesters 
for total serum proteins, s·erum albumin 
and serum globulin. 

The serum cholesterol level was 140 
mgm% in the non-pregnant control 
group, 148 mgm% in the first trimester, 
152 mgm% in the second trimester, 180 
mgm% in the third trimester and 165 

-mgm% in the postpartum subjects. The 
overall picture of serum chole:oterol 
concentration during different trimesters 
of pregnancy shows progressive rise to 
term. (Table I). Ghosh et al (1948) 
reported hypercholesterolaemia deve
loping early in pregnancy and persist
ing throughout the period with the 
highest mean value at term. Fibrinogen 
level was 0.30 gm;fr. in normal non
pregnaitt controls, 0.48 gm% in the first 
trimester, 0.53 gm% in the second tri-

3 

mester, 0.55 gm% in the third trimester 
and 0.40 gm% in the postpartum sub
jects. It is observed that the fibrinogen 
level rises till term with a little fall in 
postpartum period. (Table I). This 
observation tallies well with the obser
vation of Bhattacharya et al (1961). 
Rami et al (1962) have suggested that the 
main cause of elevated erythrocyte se
dimentation rate in normal pregnancy 
is the change in fibrinogen content of 
the blood, hypovolaemia and anaemia. 
Analysing the data in the present study 
it was found that the rise in erythrocyte 
sedimentation rate and fibrinogen levels 
in different trimesters of pregnancy i s 
statistically insignificant at 5% level but 
is significant at 10% level, ('t' = 2.996). 
This shows that the fibrinogen level 
affects the erythrocyte sedimentation 
rate values to some extent which is de
picted in the curve diagram (Fig. 1). 
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Summary 

A study of the erythrocyte sedimen
tation rate and some important chemi
cal constituents of blood in the different 
trimesters of pregnancy is presented for 
hundred and fifty women, free from any 
clinical disorder, attending the ante
natal clinic at Medical College and Hos
pital, Nagpur. 

(1) It is observed that the rise in 
erythrocyte sedimentation rate during 
pregnancy is gradual with highest values 
in the third trimester. In the first week 
of puerperium the values are lower than 
those of the third trimester but higher 
than those of the controls and the first 
trimester. The values of erythrocyte se
dimentation rate are presented after cor
rection for anaemia. 

(2) The rise in erythrocyte sedimenta
tion rate in the first trimester is more \n 
multipara as compared to the rise in pri
mipara. There is a progressive rise in 
erythrocyte sedimentation rate in primi
para in different trimesters and in multi
para a rise in subsequent trimesters is 
gradual. 

(3) There is no significant change in 
haemoglobin percentage and red blood 
cell count in different trimesters of preg
nancy. 

( 4) There is a gradual fall of total 
serum proteins and serum albumin level 
and rise in serum globulin level. 

(5) The overall picture of serum cho
lesterol ·concentration during different 
trimesters of pregnancy shows progres
sive rise to term. 

(6) Fibrinogen level rises till term 

with a little fall in the postpartum period. 
The fibrinogen level affects the erythro-· 
cyte sedimentation rate values to a limit-
ed extent. . 
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