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T h e fibrinolytic enzyme system in pregnancy 
in Niger ians 
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Departments of ilaematology A. Blood Transfusion, and t Obstetrics A Gynaecology, College of Medicine, 

University of Lagos, Lagos, Nigeria 

Summary 

Results of a detai led study of the fibrinolytic 
enzyme system in pregnant and non-pregnant 
Nigerians are r epo r t ed . 

It was observed that plasma plasminogen, 
(^-antitrypsin, and c^-macroglobul in were 
significantly increased in pregnancy ( / ' < 0.001) 
in compar ison with the non-pregnant s tate. 
Fibrinogen was also increased but at a level of 
P < 0.01. A pro longed euglobulin clot lysis 
time was also observed ( / ' < 0.001). T h e r e was 
no significant d i f ference in the mean values of 
platelet count in the two groups . 

These findings indicate that Nigerian women 
in pregnancy show physiological changes in 
haemostasis identical to those repor ted in 
Caucasians 15,7). 

Rlsume 

Les resultats d ' u n e e tude detaill<3e por tant sur 
le systenie enzymat ique de na ture fibrinolyti-
que des Nigdrianes en ctat de grossesse et de 
ceux qui ne le sont pas sont p r e s e n t s . 

Nous avons r e m a r q u e que la quant i te du 
plasma p lasminogen, « , -ant i t ryps in , et celle du 
a2-macroglobulin ont cons iderablement aug-
ment^ pendant la grossesse (P < 0.0001). La 
fibrinogene a egalemcnt augment^ mais a un 
niveau de P < 0.001. U n e duree prolongee 
du caillot Iyse euglobulin a dt<5 constatde 
(P < 0.001). II n'y avait pas de difference im-
portante dans les valeurs moyennes de la 
numeration des p laquct tes sanguinaires dans 
les deux groupes . 

Correspondence: Dr 1. Akinsctc, Department of 
Haematology & Blood Transfusion, College of 
Mcdicinc, University of Lagos, PMB 12003, Lagos, 
Nigeria. 

Ccs ddcouvertes indiquent que les Nigerianes 
enceintes manifestcnt les memcs changements 
physiologiques en haemostase tels que nous les 
avons prdsentes [5,7]. 

Introduction 

Several studies have repor ted significantly 
greater plasma fibrinolytic activity in age-
matched black Afr icans when compared with 
their European counterparts [1-4]. In normal 
pregnancy, however, both groups have been 
shown to have reduced activity [5-8]. 

This study was under taken to find out if 
changes in fibrinolytic activity repor ted in 
pregnancy, in black Africans and in Eu ropeans , 
occur in Nigerians. 

Subjects and methods 

Sixty-five healthy pregnant women , aged 20-40 
years, a t tending the antenatal clinic at the 
Lagos University Teaching Hospi ta l , were ran-
domly selected. Each of the women selected 
had an uneventful pregnancy, and was certain 
of the date of her last menses. Uter ine size was 
consistent with the period of amenor rhoea . 

Blood samples 

Blood was obtained f rom all subjects be tween 
09.30 h and 12.30 h each day of the test . Twenty 
millilitres of blood were drawn into a plastic 
syringe by careful venepuncture f rom an ante-
cubital vein using minimal stasis. Ten millilitres 
of whole blood were t ransferred into a plastic 
tube where 3 .8% sodium citrate was added in 
the ratio of nine volumes of whole blood to one 
volume of sodium citrate. Five millilitres were 
delivered into a s tandard plastic sequcs t rene 
bott le for estimation of platelet count , and 5 ml 
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into a plain plastic tube for es t imat ion of 
a , -an t i t ryps in ( « , - A T ) and a 2 -macrog lobu l in 
( a 2 - M G ) . T h e tubes , except the s e q u e s t r e n e , 
were s tored at 4°C fo r less than 10 ni in, and that 
conta in ing ci t ra te was spun at 3()00 g for 10 min 
at 4°C. T h e r e a f t e r the supe rna t an t p lasma was 
removed and cuglobul in clot lysis t ime ( E L T ) 
p e r f o r m e d within 25 min of collection of the 
b lood. Plasma samples for es t imat ion of plas-
minogen were processed until the p H was 
neutral ized (9,10), they were s tored at - 2 0 ° C 
for subsequent bulk assay within 4 weeks . 
Clot ted samples were spun for 10 min at 3000 g 
at 4°C, and cell-free samples were t r ans fe r red 
in to plastic conta iners and s tored at - 2 0 ° C for 
subsequent bulk assay within 4 weeks . Fibr ino-
gen was assayed by the clot weight me thod [11], 
a 2 - M G and u r A T were assayed by quant i t a -
tive single radial immunodi f fus ion of s e r u m , 
using commercial ly p repa red plates and 
s tandardized r c t e t c r < sera (12). Platelet count 
was carr ied out . x c o / J i n g to the me thod of 
P u c i e & ( P ) . 

Results 

T h e values tor the d i f ferent c o m p o n e n t s of 
the f ibrinolytic enzyme system are expressed 
as mean ± s tandard devia t ion . For each par-
a m e t e r assessed, a statistical compar i son was 
m a d e be tween the means in the non-pregnan t 
and the pregnant females using S tuden t ' s /-test 
(Table 1). All the pa rame te r s ; p lasma plas-

minogen , E L T , czj-AT, and a 2 - M G , were 
significantly increased dur ing pregnancy 
(P < 0.001). Fibrinogen was also signifi-
cantly increased , but at a level of P < 0.01. 
T h e r e was , however , no significant difference 
in the values of platelet count in the two groups. 

T h e results of all the pa rame te r s measured 
were f u r t h e r analysed in the pregnant group 
dur ing the per iods 8 - 1 5 weeks , 16-23 weeks, 
24-31 weeks , 32 weeks to t e rm and 6 weeks 
a f t e r pa r tu r i t ion . 

It was found that the p lasma f ibrinogen level 
was slightly increased in early pregnancy at a 
level of 331 ± 60.5 mg/dl c o m p a r e d to a level of 
317 ± 50.7 mg/dl in the non-pregnan t group 
(Tab le 1). T h e level increased with the length of 
ges ta t ion to 416 ± 60.1 mg/dl at t e rm. Six weeks 
pos t -pa r tum the f ibr inogen level was 250 ± 
88.7 mg/dl . P lasminogen levels were signifi-
cantly higher in ear ly pregnancy at 5.2 ± 1.1 
casein units/ml c o m p a r e d to 3 .5 ± 1.0 casein 
units/ml ( / ' < 0.001) in non-p regnan t females. 
H o w e v e r , p lasminogen levels did not rise much 
with increasing gesta t ion (Tab le 2). Six weeks 
pos t -pa r tum the p lasminogen level was still 4.6 
± 2 .3 casein units/ml. 

T h e E L T increased s teeply f r o m 221.5 ± 30.1 
min at ear ly pregnancy to 261.0 ± 32.7 min at 
t e rm. Six weeks pos t -pa r tum it was down to 
158.4 ± 27.2 min c o m p a r e d to 179.9 ± 2 1 . 8 min 
in the non -p regnan t g roup . T h e a , - A T con-
cen t ra t ion rose s t e e p l y with gesta t ion and the 
highest concen t ra t ion of 517 ± 66.7 mg/dl was 
found at t e r m , c o m p a r e d to 214 ± 25.8 mg/dl 

Table 1. Mean levels of haemostatic parameters in non-pregnant and pregnant 
Nigerians 

Non-pregnant Pregnant Statistical 
Haemostatic parameter (n = 28) (/i = 65) comparison 

Fibrinogen (mg/dl) 317 ± 50.7 400 + 65.0 P < 0.01 
Plasminogen (casein unit/ml) 3.5 ± 1.0 5.2 + 1.1 P < 0.001 
ELT (min) 179.9 ± 27.4 257.8 + 32.8 P < 0.001 
a,-antitrypsin (mg/dl) 279 ± 90 430.0 + 96.0 P < 0.001 
ou-macroglobulin (mg/dl) 288 ± 59.0 349 ± 56.0 P < 0.001 
Platelet count (x 10V/1) 201.4 ± 49.1 201.0 ± 57.6 n. s . ' 
Age (years) 32.7 ± 6.4 30.5 ± 6.4 

*n.s. = Not significant. 
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6 weeks pos t -pa r tum (Table 2). T h e a 2 - M G 
concent ra t ion also increased in p regnancy 
f rom 350 ± 59.6 mg/dl in early p regnancy to a 
level of 361 ± 47.3 mg/dl at t e rm. Six w e e k s 
pos t -par tum the concent ra t ion fell to 322 ± 
52.2 mg/dl . T h e r e was no rise in platelet coun t 
dur ing pregnancy , nor was the re a d i f fe rence in 
the mean values found 6 weeks pos t -pa r tum. 

Discussion 

Repor t s f rom different parts of the world a re in 
general agreement that the E L T is p ro longed 
dur ing pregnancy , indicating that the activity 
of the fibrinolytic enzyme system is lowered 
(5,14,15). T h e only contras t ing report (16) 
observed that the E L T was una l te red in preg-
nancy. It has been shown that this pro longed 
E L T is similar in bo*h E u r o p e a n s and Af r i cans 
during prcgnancy (I) , and this is conf i rmed in 
the piesent s tudy. This decreased fibrinolytic 
activity begins early in p rcgnancy . and im-
mediately re turns to normal values post-
par tum. We have also observed this pro longed 
E L T early in pregnancy, with a re turn to 
normal levels 6 weeks pos t -par tum in Nigerians 
(Table 2), conf i rming the findings in Afr ican 
women in Kenya (7). 

T h e plasminogen concent ra t ion has been 
repor ted to be higher in pregnancy (5,17). In 
Kenya , an increase was noted at the tenth 
week of gestat ion (7). O u r result also con-
firms a rise at 8 - 1 5 weeks of ges ta t ion, the 
values remained significantly ( P < O.(K)l) 
higher throughout pregnancy, and re tu rned to 
normal 6 weeks pos t -par tum (Table 2). An in-
creasing concentra t ion of p lasminogen, con-
cordant with the increase in plasma f ibr inogen , 
has been repor ted (5). However , this was not 
observed in the present s tudy (Table 2). O t h e r 
workers have also failed to f ind a l te ra t ions in 
the concent ra t ion of p lasminogen in pregnancy 
(15). Different me thods of assay of p lasminogen 
may be responsible for these discrepancies (15). 

T h e increase in plasma f ibr inogen concen-
trat ion has been repor ted by several workers 
(5,15,18). In this study the rise begins early in 
pregnancy, and the mean value at t e rm was 
416 mg/dl in contrast to 317 mg/dl in the non-
pregnant female (P < 0.001). Six weeks post-
par tum the f ibrinogen concen t ra t ion re tu rned 
to normal non-pregnant levels (Table 2). 

A l p h a r A T was repor ted to be increased 
th roughou t p regnancy , and the increase was 
abou t 2 0 % at 10 weeks gestat ion (19,20). This 
s tudy obse rved a level of 373 mg/dl during 
p rcgnancy c o m p a r e d to 279 mg/dl ( P < 0.001) 
in non -p regnan t f emales (Tab les 1 and 2). 

A l p h a 2 - M G has been shown to be only 
slightly increased in pregnancy (21). T h e re-
po r t ed increase in a 2 - M G remained constant 
up to the first week pos t -pa r tum. T h e present 
f indings a lso show a significant rise during 
p regnancy , which was still e leva ted 6 weeks 
pos t -pa r tum (Table 2). A l p h a 2 - M G and a , - A T 
provide the ma jo r i t y of the ant i -plasmin activity 
of p lasma . A l p h a 2 - M G reacts quickly as a 
compet i t ive inhibi tor of p lasmin while a , - A T 
reacts m o r e slowly but m o r e firmly with 
plasmin to p r o d u c e an inactive complex . Which 
fac tor o r fac tors cause the increase in these two 
ant i -plasmins is not k n o w n . It has been sug-
gested that the control may be h o r m o n a l and 
the increase in pregnancy may be a result of 
this (21). 

Several r epor t s , with a few excep t ions , agree 
that platelet n u m b e r is not a l t e red during 
pregnancy in E u r o p e a n s (6,19) while o thers 
r epor ted a dec rease in Af r i cans (1,6). This 
study d o e s not show any d i f fe rence in platelet 
count be tween non-pregnan t and pregnant 
Niger ians (Tab le 1). Platelet coun t in symptom-
f ree Niger ians has been r epor t ed to be lower 
than the in ternat ional ly accep ted normal range 
of 150-400 x 109/l (22), while Nigerian new-
borns have coun t s which a re similar to those of 
E u r o p e a n new-borns , but h igher than those of 
adult Niger ians (23). T h e d i f f e rences between 
platelet count in new-borns a n d symptom-f ree 
Nigerians , in both males a n d females , is due to 
chronic malarial infes ta t ion (22). 

T h e mechan i sm responsible for the decreased 
fibrinolytic activity dur ing pregnancy is un-
known. It has been suggested that the decrease 
in f ibrinolytic activity might be d u e partly to 
an increase in levels, pe rhaps or iginat ing in the 
placenta (14). 

T h e relative f r e e d o m of Af r icans f rom com-
plications of a t h e r o m a t o u s disease is well 
d o c u m e n t e d (24,25), and evidence of enhanced 
fibrinolytic activity has been demons t r a t ed in 
Af r i cans (2,4). It has been suggested that this 
may con t r ibu te to the lower prevalence of 
t h r o m b o e m b o l i c d isorders in black Africans 
(2,3). In p regnancy , increases in concentra t ion 
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of some coagulation factors and decreases in 
fibrinolytic activity have been considered to 
lead to a hypcrcoagulable state. This implies an 
increased capacity to form fibrin and an in-
creased tendency to thrombosis , all these being 
physiological prepara t ions for the r equ i rements 
of labour. 

This present study conf i rms that Nigerian 
women in pregnancy appea r to show the same 
changes in the fibrinolytic enzyme system as 
those of their E u r o p e a n and Afr ican counter-
parts, and that the same physiological prep-
aration for labour occurs in haemostas is . 
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