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Abstract

An ordered sequence of biologic events is precursors of the birth of a healthy
baby. Hormonal interactions acting as a nexus between the fetus, placenta
and mother that controls the establishment and progression of pregnancy and
fetal development are very important. We examined the role of Beta-Human
Chorionic Gonadotropin (f-HCG) as a predictive marker. Applying radio-
immunoassay that utilizes anti-sera generated from specific f-submit of HCG
we evaluated the serum S-HCG level in 60 pregnant women in the three tri-
mesters. Results showed that there was consistent increase in concentration
that drops gradually and maintained a plateau only to drop from the 40"
week of pregnancy. 3 subjects (5%) that had a sudden sharp drop in S-HCG
level resulted in complications. Inclusion of S-HCG level screening and mon-
itoring in pregnancy will raise assurance of progress or retrogression in
pregnancy. We provide data that can be used as a reference range for S-HCG
using this method.
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1. Introduction

There is agreement that the fetus, placenta and mother starts and sustain com-
munication by means of the endocrine system once pregnancy has taken place.
The endocrine milieu of human pregnancy is to a large extent controlled by pla-
cental hormones whose main function radiates around the modification of ma-
ternal physiology to enhance both the nutritional and physical requirements of

the growing fetus.
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A review is desirable here of the pituitary-like hormone with Beta-human
chorionic gonadotropin (S-HCG) which is known to modulate endometrial
growth and function. It has been proved in some earlier studies that where the
level of HCG is not normal, the likelihood of the possibility of fetal growth re-
striction, and such other associated adverse pregnancy outcomes like preterm
delivery and preeclamasia may occur [1] [2]. A glycoprotein that is biologically
and immunologically similar to Leutenizing hormone, Human chorionic gona-
dotropin (HCG) is known to have a molecular weight of 36-to-40 KDa. Also simi-
lar to Follicle stimulating hormone (FSH), it is a heterodimer which is composed
of an alpha (a) and Beta (/) subunits. The a subunits of HCG, LH and FSH ex-
hibit marked identity but the S subunit differs [3] [4]. This difference confers
specificity to each hormone. Being a Potent Luteopin, HCG enhances the stimu-
lation of progesterone secretion by the corpus luteum. HCG enhances and pro-
longs the function of Corpus Luteum and converts the Corpus Luteum of the
menstrual cycle into the corpus luteum of pregnancy. The production of proge-
sterone is ensured in this cascade which is necessary for the establishment of
Pregnancy. Viewed from the concept of selection, we can understand why preg-
nancy will ensure or not if the embryo is defective and cannot take control of the
Corpus luteum. The ability of the embryo to produce adequate amount of HCG
may be a pointer to a selection test of the embryo’s endocrine competence. More-
over the maternal level of resistance to the embryo’s effort to control corpus
Leuteum would select embryos with more robust endocrine function [5] [6].

Chorionic gonadotropin mediates maternal recognition of pregnancy and its
level is known to rise rapid in early pregnancy [7] and as further shown in [8] [9]
as a major requirement for the growth of the embryo. Studies have also shown
that HCG raises thyroid activity while at the same time influencing development
and function of fetal activity and relaxation of uterine muscle. HCG affects the
endometrial physiology even before its detection in the female blood circulation.
There are a plethora of literature on previous studies that identifies the fact that
chorionic gonadotropin produced by the blastocyst prolongs the window of im-
plantation by inhibiting endometrial insulin-like growth factor binding protein
(IGFBP-1) production, augmenting angiogenesis at the implantation site by in-
creasing VEGE expression, modulating local cytokine and chemokine expression
and augmenting local protease activity [10] [11].

It has also been documented that the placenta may not be the only source of
HCG. The fetal kidney and fetal pituitary gland synthesize and secrete biologi-
cally active HCG [12]. This may explain why finding HCG in some adult non-
trophoblastic tumor represents an atavistic reversion to a fetal form of hormone
synthesis.

In normal pregnancies, HCG is detected 9 to 11 days after the mid cycle LH
peak which is around 8 days after ovulation and only 1 day after implantation
[13] [14] [15].

This makes it possible for pregnancy to be detected before the first missed
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menstrual period. This has utility when it becomes necessary for the determina-
tion of pregnancy of an early stage.

In this study we determined the B-HCG levels in 3 trimesters of subjects.

2. Materials and Methods

All subjects for this research work were females who were in early stage of Preg-
nancy. Confirmation was based on last menstrual flow data seen and subjects
were recruited and tested for pregnancy using serum sample. Only those who
show positive result were recruited. Patients were recruited from two tertiary hos-
pitals, Diete Koki Memorial Hospital and Niger Delta University Teaching Hos-
pital, Yenagoa, Bayelsa State, Nigeria, in March 2020 after obtaining their con-
sent. Minimum sample size was calculated based on population.

Radioimmunoassay method was used in detecting - f-HCG level in the serum.
In the reaction a limited amount of specific antibody (AB) is reacted with cor-
responding hormone (*H) labelled with a radioisotope. Upon addition of an in-
creasing amount of the hormone (H), a correspondingly increasing fraction of
*H added is bound to the antibody. After separation of the bound from free *H
by various means the amount of activity in the bound fractions was evaluated.

A microplate immunoenzymometric assay was used with, Accu Bind Elisa
microwells (Product of Monobind Inc, Lake forest, C A 92630, USA). The rea-
gents for this method include high affinity and specificity antibodies. The pro-
cedure relies on the fact that immobilization takes place at the surface of the mi-
croplate due to the reaction of the streptavidin. Several other reagents such as
HCG streptavidin coated plates which consist of 96 wells were used along with
wash solution. A microplate reader at wavelength of 450 nm and 620 nm wave-

length was used for the absorbance measurement.

3. Result

Our evaluation excluded all those who had S-HCG level of <0.5 miu/ml. Those
who had S-HCG above 20 miu/ml were considered positive and included in this
research. Our findings are as shown in the Table 1 & Table 2 and Figure 1.

Table 1. Concentration of B-HCG according to weeks of last menstrual period.

F-HCG concentration
(mlu/ml)

Weeks Lower limit Highest limit
1-4 5.0 440
5-8 48 215,000

9-12 18,500 335,000

13-16 16,324 300,050

17 - 20 16,240 244,000

21-24 16,050 219,040
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Continued
25-28 13,400 200,010
29-32 12,105 177,210
33-36 5250 153,004
37 - 40 3250 103,111

Table 2. Descriptive statistics.

N Minimum Maximum Mean Std. Deviation
Statistic ~ Statistic Statistic Statistic Std. Error Statistic
LOWER LIMIT 60 5.00 18,500.00  10,117.2000  2286.92922  7231.90517
WEEKS 60 1.00 10.00 5.5000 0.95743 3.02765
HIGHER LIMIT 60 440.00  300,050.00 164,536.5000 29,743.13290 94,056.04471
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Figure 1. Graph showing the changes in hcg concentration in weeks.

We used SPSS version 23 for the statistical analysis. Descriptive statistics showed
that the mean + SD for the upper and lower limit of S-HCG concentration are
164,536.5000 + 94,056.04471 and 10,117.2000 + 7231.90517 respectively.

There was marked variation in the range of values for the lower and higher
limit among the pregnant women. This shows that even within the range of
weeks a significant difference exists with regards to the rate of production of
HCG. Weeks 1 - 12 depicts rising HCG level of first trimester. The HCG value
however shows moderate stability between weeks 13 - 24, followed by a gradual
reduction in level.

4. Discussion

In this study we examined the physiological role of pituitary-like hormone and
evaluated the vital role played by human chorionic gonadotropin to modulate
the endometrial growth and function during menstrual cycle.

Result obtained affirms the fact that marked variation exists among women in
P-HCG production and is also time dependent. We observed a linear rise of

HCG in pregnancy that reaches a peak, and then followed by a plateau phase
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which was observed to taper off in a decline phase. The least level was observed
between the 1% to 4™ weeks of pregnancy with a range of 5.0 - 440.3 miu/ml
HCG among the pregnant women investigated. The plateau level was observed
between weeks 13 - 25 which had HCG values ranging from 16,324 - 300,000
miu/ml (see Table 1 and Figure 1).

The difference in range of HCG may explain the different pregnancy charac-
teristics that may influence the concentration of HCG. HCG is known classically
for maintenance of the corpus luteum and its progesterone production which is
essential for embryo implantation [16] [17]. HCG is also known to play myriads
of function. It has been shown by [18] that a nexus exist that links HCG with
umbilical cord development, suppression of myometrial concentration, angi-
ogenesis, regulation of immune tolerance and the promotion of growth and dif-
ferentiation of fetal organs.

Above all, the main clinical utility of HCG level is within the domain of early
pregnancy. Our findings epitomizes the fact that HCG is a precursor important
molecule playing critical roles before, during and after pregnancy and also goes
to suggest that variations in its level may be associated within adverse clinical
outcomes. Indeed, this assertion has been shown by [19] [20] wherein fetal loss,
preterm delivery and growth restriction were observed. The study of clinical as-
sociation with HCG has become essential especially when considered that it
could be used as a marker of gestational age. Moreover, HCG serves as a possible
determinant when considering confounding and mediating reasons as it has to
do with various measurement methodologies, population characteristics and
dating strategies [21] [22].

The importance of the factors mentioned above has been clearly elucidated
when we consider the fact that some maternal or fetal characteristics including
smoking, placental weight, body-mass index (BMI), Parity, ethnicity and even
gender are associated with an increased risk of adverse pregnancy outcome [23]
[24].

5. Conclusion

The values obtained in our data could provide an insight as to the reasons for
variation in f-HCG levels that could be used to offer explanation when compli-
cations are being studied in pregnancy and as reference value estimation of

L-HCG in determination of pregnancy.
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