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Summary

The present study based essentially to estimate correlations of available clotting factors
involved in extrinsic, intrinsic, and common pathway and estradiol hormones of pregnant
women. Women were included, in this study of these, (60) women were pregnant and sub
divided into three groups according to phases of pregnancy (20) women at first trimester, (20)
women at second trimester, and 20 women at third trimester). Twenty five (25) women were also
recruited in this study and used as control group (non-pregnant and non-lactating). All ages of
women were ranged between 20-35 years old. Concerning estradiol hormone concentrations in
pregnant women, it have been found that the levels of estradiol hormone were insignificantly
increased (p>0.05) during first trimester and significantly elevated (p<0.05) throughout second
and third trimester in a comparison with control group. Data obtained from the present study
indicated a progressive elevation (p<0.05) in the levels of fibrinogen (FI) concentrations
throughout pregnancy period, and its concentrations confirmed a significant positive correlation
(r = 0.825) with estradiol concentrations. Levels of prothrombin (FII) activities in pregnant
women were significantly higher (p<0.05) than of non-pregnant and these activities correlated
positively (r = 0.643) with estradiol level. Results of factor FVII activities (major component of
extrinsic pathway) were insignificantly elevated (p>0.05) during first and second trimesters and
tend to be progressively increased (p<0.05) during third trimester and confirmed a positive
correlation (r = 0.523) with estradiol levels.

Determination of major components of intrinsic pathway including FVIII and FIX. Their
activities seen to be progressively increased (p<0.05) throughout periods of pregnancy and
recorded a positive correlation (r = 0.375, r = 0.538, respectively) with levels of estradiol
hormone. In conclusion, data obtained from this study and mentioned above may be due to
increased efficiency of various clotting factors involved in different clotting pathway parallel
with progress of gestation because of heightened levels of estradiol hormone, and these
excessive activities tend to exert protective mechanism to prevent excessive blood loss during
expulsion of placenta.
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Introduction
Pregnancy results in multiple physiologic changes in different organ systems in the body

mediated essentially by female sex hormones such as (Human chorionic gonadotropin, Luteinizing
hormone, Follicular stimulating hormone, progesterone, and estrogen). Understanding of these
normal changes is essential for providing quality care for pregnant women during pregnancy period
@ Pregnancies have a complex hormonal alterations and interaction, which produce profound
phy5|olog|c changes. Some of changes are more prominent than others. The changes that happen are
a result of increasing maternal and fetal demands for the growth of the fetus and the stimulation of
the mother for delivery. A rise in the production of female sex hormones, in particular, estrogen b}/
10-fold and progesterone by 30-fold, is important for the normal progression of pregnancy
Haemostasis defined is the process by which bleeding is stopped and is also responsible for
maintaining the stability of the blood vascular system. It has originated as the body's defense
mechanism against ungoverned bleeding from locations of injuries. It includes the eventual
formation of a blood clot that is confined to the open of injury. This is performed by an interaction
of multiple mechanisms; vasoconstriction, platelet aggregation, coagulation and fibrinolysis system.
Working together, these processes act to clot the blood will occur at the open where it is required,
and stops it from extending beyond the location of damage or interruption of blood flow in the
vascular system ©.
Subjects of study

The present study was carried out in AL-Hussein teaching hospital of Karbala province and
collage of science for women in Babylon University. The present study was started at a period
ranged between December 2013 to August 2014. Sixteen pregnant women were recruited in this
study. These pregnant women were subdivided into three groups according to phases of pregnancy
(20) women at first trimester, (20) women at second trimester, and (20) women at third trimester.
Twenty five (25) women were recruited and served as a control group (non-pregnant women) and
have a regular menstrual cycle. All ages of women were ranged between (20 — 35) years old. All
women were free from chronic diseases such as hypertension, diabetes mellitus, thyrotoxicosis,
nonsmokers, and without contraceptive drugs. All women were attended to health centers to check
up their own health criteria.

Blood samples collection

The blood samples were collected in different health care centers of AL- Hussein teaching
hospital in Karbala. Anticupital vein was employed. The arm should be warmed to activate blood
circulation and engorged vein. Application of tourniquet was achieved directly around the skin of
the arm (usually the left arm), nearly 8 cm above the location of collection. The skin was sterilized
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with 70% ethyl alcohol and allowing to dry to prevent hemolysis. Needles used were 22 and 23
gauges. Three groups of labeled tubes were prepared; the first groups of tubes contain EDTA as
anti- coagulants to prevent clotting of blood to be used for determination of blood parameters. The
second group of tubes contain trisodium citrate (anti- coagulant) to prevent coagulation and to be
used for preparing plasma involved in determination of clotting factors activities (I, Il, VII, VIII,
and 1X), the tubes were centrifuged at 3000 rpm for 10 min, and plasma parts obtained immediately
to perform the levels of clotting factor activities. The third group of tubes used without anti-
coagulant (plain gel tubes) to be used for preparing sera, the blood samples were allowed for 5
minutes to clot and then transferred for centrifugation to obtained serum samples for future analysis
of estrogen and progesterone hormones.

Evaluation of estradiol hormone

The essential reagents required for an enzyme immunoassay include antibody, enzyme-antigen
conjugate and native antigen. Upon mixing the biotinylated antibody with a serum containing the
antigen. A reaction results between the antigen and the antibody. The interaction is illustrated by the
following equation: (according to Monobind Inc kit).

Ag + AbBtn = AgAbBtn
Measurement of Fibrinogen concentration (Factor 1)

Method based on von clauses and al studies, validated by Destining F. and al. when an excess
of thrombin is present, the pre-diluted plasma clotting time is reverse order proportional to the
fibrinogen’s concentration in the specimen. (According to Biolabo kit).

Determination of factor Il activity

The assay consists of the measurement of clotting time, in the presence of the STA- Neoplastine
reagent, of a system in which all the factors are present excess (supplied by STA — Deficient II)
except factor Il which is derived from the sample being tested (According to Diognostica Stago kit).
Determination of VII (Stable factor)

The assay consist of the measurement of the clotting time, in the presence of Neoplastine
reagent, of a system in which all the factors are present, constant and in excess (supplied by STA-
deficient VII) except factor VII which is derived from the sample being tested (According to
Diognostica Stago kit).

Measurement of factor VIII activity

The assay consists of the measurement of the clotting time, in the presence of cephalin and
activator, of a system in which all the factors are present and in excess (supplied by STA-Deficient
VI11), except factor VIII which is derived from the sample being test(According to Diognostica
Stago kit).

Determination of Factor IX activity

The assay consists of the measurement of the clotting time, in the presence of cephalin and
activator, of system in which all the factors are present in excess (supplied by STA-deficient 1X)
except factor 1X which is derived from the sample being tested(According to Diognostica Stago
Kit).

Statistical analysis

All values were expressed as mean * stander deviation (SD). The data were analyzed by using
of computer SPSS program, Low significant different (LSD) were used to explain the differences
among tested groups and (p<0.05) was involved the lowest significant limit ©.
Results

Results of estrogen hormone concentration

The results which are mentioned in table 1 showed in-significant increase (p>0.05) of estradiol
hormone in first trimester; but, there is a significant elevation (p<0.05) of estradiol hormone in
second and third trimesters when compare to non-pregnant women group.
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Results of fibrinogen concentration (Factor 1)

Results which are illustrated in table 1 have a significant increase (p<0.05) of fibrinogen
concentration of pregnant women in the first, second, and trimesters in a comparison with the non-
pregnant women.

Levels of FVII activity

Results which are presented in table 1 tend to be in-significant increase (p>0.05) of FVII activity
of pregnant women in first and second trimesters when compared with control group. The statistical
analysis have a significant elevation (p<0.05) of factor VII activity of pregnant women in third
trimester when compared with control group (non-pregnant women).
Results of FVIII activity

The results which are obtained from the presented study and presented in table 1 have a
significant increase (p<0.05) of factor VIII activity of pregnant women throughout first, second, and
third trimester when compared with control.

Results of FIX activity
The results that are illustrated in table 1 were a significantly higher (p<0.05) of factor 1X activity
of the pregnant women (first, second, and third trimesters) than control group.

Groups First Second Third Control group
Paramet trimester trimester trimester (non-pregnant)
FI (g/dL) 225.17+19.81° | 265 + 28.88" 361.17 £ 27.67 | 238.44 +19.44
FIl (%) 120.83+3.79 |128.06 +1.76 |135+4.70° 117.17 £ 3.11
FVII (%) 12211 +4.71 | 122.72+4.82 136+ 5.29 119.94 + 4.04
FVIII (%) 125.61+1.58 |118.11+5.33° | 136.78+5.70° | 113.50 +5.79
FIX (%) 117 +7.87 118.61+7.55 |136.56+4.49° | 103.78+7.03
Estrogen 405.03+166.60 | 2411.55+731.51" | 3646.06+1303.6" | 100.30+12.95
(pg/mL)

Table (1): The means of clotting factors: fibrinogen (FI g/dL), prothrombin factor (FIlI %),
stable factor (FVII %), anti haemophilic factor (FVIII %), chrismas factor (FIX %) and estrogen
concentration (pg/mL) in pregnant women (first, second, and third trimesters) and non-pregnant
women (control group).

- Values are means + SD.
- Means with a strik (*) are significantly different at p<0.05.

Correlation coefficient between levels of estrogen hormone and activity of

clotting factors in pregnant women:-
The statistical analyses of correlation coefficient have been found the following facts:-

1. There is a significant positive correlation (r = 0. 825) between FI concentration and estrogen
concentration at the first, second, and third trimesters.

2. Results of correlation have been showed a positive correlation (r = 0.643) between FII activity
and estrogen concentration in pregnant women (first, second, and third trimesters).

3. The present study confirmed a significant positive correlation (r = 0.523) between FVII activity
and estrogen concentration in pregnant women.
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4. The activity of FVIII also pointed out a positive correlation (r = 0.375) with estrogen
concentration in pregnant women.

5. FIX activity confirmed a positive correlation (r = 0.583) with estrogen concentration in pregnant
women.
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Fig. (1) Correlation coefficient between FI concentration and estrogen in pregnant women
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Fig. (2) Correlation coefficient between FII activity and estrogen in pregnant women
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Fig. (3) Correlation coefficient between FVII activity and estrogen in pregnant women
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Fig. (4) Correlation coefficient between FVIII activity and estrogen in pregnant women
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Fig. (5) Correlation coefficient between FIX activity and estrogen in pregnant women

Discussion

Fibrinogen (FI) concentration

In present study, fibrinogen concentration showed progressively increased (p<0.05) in pregnant
women compare to non-pregnant women. Its concentration has correlation with estradiol level (r =
0. 825). During normal pregnancy, there are dramatic changes occur in the hemostatic system,
coagulation factors activity increased physiologically in pregnancy and this is thought to be an
evolutionary mechanism to avoid excessive blood loss at parturition ®. The present study agrees
with study of Greer who reported that during pregnancy the levels of coagulation factor
(Fibrinogen) increase significantly ©. Also, Choi and Pai showed there is steady elevation of factor
I during pregnancy .

Study of walker et al., indicated that fibrinogen levels increases from early pregnancy on
wards to almost double its pre-pregnant value by term ®.  Normal pregnancy is related with a
progressive rise in activities of many coagulation factors including fibrinogen ©. It also have been
found that fibrinogen clearance rate increase as the pregnancy progresses % and thus the levels of
fibrinogen required to avoid placental abruption elevated with advancing gestation @V,
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Factor Il activity

Results obtained from the present study indicated that factor Il activity was progressively
increased (p<0.05) in pregnant women compare to non-pregnant women. The correlation coefficient
of factor Il with estrogen in pregnant women was (r = 0.643). Previous study of Clark et al.,
confirmed that FII activity was slightly increased or unchanged during normal phases of pregnancy
@2 Our data were consistent with Kadir who explained that Factor 11 (FIl, Prothrombin) levels
may elevated in early pregnancy but are normal by term 3. Factor Il activities in pregnancy
trimesters have yielded in conclusive , reporting both an early elevated in pregnancy followed by
sharp decreases back to non-pregnant activities over the course of pregnancy*”. Changes occur in
the coagulation system, with elevated procoagulant activity, dropped natural anticoagulant activity,
and declined fibrinolysis, lead to prothrombotic state **. Thrombin synthesis is higher during
pregnancy causing to increased fibrin production ¢®.

Factor VII activity

Statistical analyses of the present study showed that factor VII activities were insignificantly
increased (p>0.05) in pregnant women during the first and second trimesters, and were indicated a
significant increase (p<0.05) in the third trimesters compare to non-pregnant women. Correlation
coefficient of factor VII with estrogen in pregnant women was r = 0.523. Our results were
consistent with study of Donohoe et al., and study of Choi and pai., who showed that factor VII
activity was increase step by step during trimesters of pregnancy also Hellgren., indicated that
factor VII activity increase during normal pregnancy® " . Previous study of Kadir et al.,
confirmed that the elevation in clotting factor VI is specifically more marked in the third trimester
@3 1t has been found that normal pre?nancy is associated with progressive rise in the activities of
several clotting factors including FVI1 ®®.  The study of Kadir et al., showed that gradually rise
of factor VII activity was necessary to prevent threatend abortion ™. Procoagulant factors such as
FVII, FXIla and VWF levels have been shown to be higher in maternal plasma ®. There is also an
elevated hindrance to endogenous anticoagulant factors such as (APC) @°.

Factor VIII activity

Results of F VIII activity which are illustrated in table 1 were significantly increased (p<0.05)
at first, second, and third trimesters compare to non-pregnant. Correlation coefficient of FVIII with
estrogen in pregnant women was r = 0.375. The present study agree with several previous studies
with that activity of coagulation factor FVIII increased significantly during phases of pregnancy © .
Also study of Thornton and Douglas; Oriodran and Higgins., indicated that factor (FVI1II) increase
during pregnancy ©*??. It was found that the increase in coagulation factors FVIII is almost mere
markedly increase in the third trimester @3 Factor VI concentration and its coagulation activity
were increased progressively during trimester #2324 Also, study of Prisco et al., indicated that
factor VIII levels were increased in late pregnancy when coagulation activity is about double that in
the non-pregnant women. So, these mechanisms consider evolutionary mechanism in human and
other mammals to prevent blood loss during parturition .

FIX activity

In present study, FIX activity was progressively heightened (p<0.05) in first, second, and third
trimester compare to non-pregnant. Correlation coefficient of FIX with estrogen in pregnant
women was r = 0.583. The elevation in factor IX concentration during pregnancy is reported by
several authors to be small ®®. Data of the present study were disagree with study of Clark et al .,
which indicated that factor 1X activity are slightly increased or remained with normal during
normal pregnancy?. The present data are consistent with Donohoe et al., who indicated that
activity of factor I1X increased progressively during pregnancy ©. Also, the present studies agree
with Greer who confirms elevation of FIX during pregnancy “®. From physiological point view,
normal pregnancy is related with several changes in different mechanism of hemostasis processes
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take part to maintain placental function during trimesters and to prevent excessive blood loss in
delivery. Most changes in clotting and fibrinolysis mechanism lead to a stable of hypercoagulability
(28 Coagulability was essential to prevent bleeding ©7.
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