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Abstract: We compared secondary and primary infertile women of reproductive age in terms of the levels of
FSH and LH. This investigation was carried out at the Jos University Teaching Hospital (JUTH), Nigeria. 150
women within the reproductive age of 25-34 years, categorized into control (n=50), secondary infertile (n=50)
and primary infertile (n=50) were randomly drawn for the study. A fasting morning blood sample was obtained
from the patients during the follicular phase of the cycle for serum FSH and LH investigation by enzyme-linked
immunosorbent assay (ELISA) methods. SerumFSH results for secondary infertile groupexpressed as mean+SD
is 6.07+2.53 [t-test value of 0.12 (p<0.05) when compared with the control], primary infertile group is
10.87+11.39, [t-test value of 0.02 (p<0.05) when compared with the control]. Serum LH results for secondary
infertile group expressed as mean+SD value is 4.92+3.54 [t-test value of 0.02 (p<0.05) when compared with
control], primary infertile is 8.61£5.76 [(t-test value of 0.01 (p<0.05) when compared with control].In the
secondary infertile group, 2% had FSH serum levels below, 92% within and 6% above the normal range limits.
For LH, 2% have serum levels below, 90% within and 8% above normal range limits. In the primary infertile
group, 18% have FSH levels below, 46% within, and 36% above the normal range limits. For LH, 4% have
levels below, 56% within, 40% above the normal range limits.Proportionality investigation between FSH and
LH levels shows a direct proportionality. There is no significant difference between secondary infertile group
and the control group, but there is a significant difference between the primary infertile group and the control in
terms of FSH and LH levels. Proportionality investigation suggests a direct proportionality between FSH and
LH.
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l. Introduction

Infertility primarily refers to the inability of an individual to contribute to conception for at least one
year of unprotected intercourse without using any contraceptives [1]. It has been observed globally that 10-15%
of couples within the reproductive age limits are infertile and the prevalence varies from country to country.
Female Infertility has two types: primary infertility; a term used for a woman who has never achieved a
pregnancy. Secondary infertility refersto the state of a woman who has previously succeeded in achieving at
least one pregnancy but unable to conceive again or face poor pregnancy outcomes such as abortions or
stillbirths [2]. However, there is a common trend of secondary infertility outhumbering primary infertility across
all the developing countries [3]. The major causes are postabortal, puerperal and reproductive tract infections
(RTIs) [4]. Infertility has been viewed to be associated with increased psychological distress for the couples,
with greater social pressures for women than men [5],[6]. This is more marked for women with secondary
infertility. Studies have shown that in these situations women not only are harassed by the family members but,
face various forms of marital instabilities too [8]. Amongst the many factors that account for secondary and
primary infertility in women are the quantitative hormonal abnormalities in Follicle Stimulating Hormone (FSH)
and luteinizing hormone (LH).

FSH is a key hormone of mammalian reproduction that is necessary for gonadal development and
maturation at puberty and for gamete production during the reproductive phase of life [9]. FSH is a member of
the glycoprotein hormone family that also includes LH, HCG, and TSH. Follicle-stimulating hormone (FSH) is
critical for ovarian folliculogenesis in female fertility. FSH plays a key role in antral follicle development and,
in combination with luteinizing hormone (LH), stimulates preovulatory follicular growth [10]. In females, an
acute rise of LH ("LH surge") triggers ovulation[10] and development of the corpus luteum. The pituitary gland
secretes FSH and(LH) in a pulsatile manner in response to gonadotropin releasing hormone (GnRH). Most of
the information available concerning the fluctuations of follicle-stimulating hormone and Luteinizing hormone
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in human subjects has been gained through bioassay of serum. This present investigation evaluates and
compares the hormonal profile of secondary and primary infertile women of reproductive age. The aim of the
study was to estimate and compare the mean value of FSH and LH serum levels in secondary and primary
infertile women as compared to the control group as well as the physiological correlation between FSH and LH
levels.

1. Procedure For Research

2.1 Study Subjects

This investigation was carried out at the Jos University Teaching Hospital, University of Jos, Nigeria.
The is made up of 150 women of reproductive age, categorized into control (n=50), secondary infertile (n=50)
primary infertile (n=50) certified as secondary and primary infertile respectively by a gynecologist and referred
for infertility investigation. The inclusion criteria for the selection of cases were diagnosis of secondary and
primary infertility, age between 25-34 years and duration of marriage more than one year. The exclusion criteria
that were adopted during case selection were male factor infertility and amongst the female factors were tubal
factor, any congenital anomaly of the urogenital tract, or any obvious organic lesion [2]. The group of infertile
women consisted of patient with menstrual cycle lasting between 28-30 days and with ovulation period between
the 12" and 16" day of the cycle.

2.2 Collection of Sample

A fasting morning blood sample was obtained from each of the patients during the follicular phase of
the cycle by venipuncture between day 5 and 10 of the menstrual cycle, into a plain redtop venipuncture tube
without additives or anti-coagulants and allowed to clot.

2.3 Procedure

The blood was allowed to clot and the serum was decanted for analysis of the biochemical parameter.
Hemolysis sera were discarded and a fresh specimen was obtained. The serum was stored between 2-8°C and
assays were completed within three days. FSH and LH serum levels were estimated by Immuno enzymatic assay
by ELISA Reader. The kits were obtained from Fortress Diagnostic Limited, United Kingdom, Northern Ireland
[11].

2.3 Biochemical parameters
Each of the samples was investigated for serum levels of FSH and LH.

2.4 Statistical Analysis

The descriptive characteristics of the group variables were expressed as mean values and standard
deviation. Comparison of the Mean values between the groups was done usingunpaired t-test. Significance level
was taken as P<0.05. Statistical analysis was done using IBM SPSS version 20 package and MS-excel.

1. Experimental Results And Discussion

3.1 Results
Table 1.Serum levels of FSH and LH for secondary infertile women group
Patient 1.D FOLLICULAR PHASE SERUM R.INF | FOLLICULAR PHASE SERUM LH LEVEL R.INF
FSH LEVEL (mlp/L) (mlp/L)
01 45 w 2.2 w
02 4.4 W 8.7 w
03 3.1 w 24 w
04 3.5 W 2.7 w
05 6.1 w 8.4 w
06 3.8 W 2.1 W
07 438 W 49 w
08 6.4 w 5.9 w
09 438 W 12.7 A
10 6.0 w 2.1 w
11 3.5 W 5.3 W
12 6.3 W 46 w
13 46 w 0.9 w
14 5.4 W 0.8 w
15 35 w 2.1 w
16 75 W 42 w
17 8.9 W 0.7 W
18 5.5 W 9.8 W
19 13.1 A 11.8 A
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20 5.6 w 8.4 w
21 4.4 w 4.3 w
22 8.1 w 15 w
23 12.4 A 125 A
24 45 w 4.3 w
25 6.2 w 8.5 w
26 5.4 w 5.7 w
27 5.0 w 2.3 w
28 35 w 0.9 w
29 2.8 B 0.2 B
30 74 w 0.6 w
31 8.6 w 0.5 w
32 5.3 w 4.3 w
33 4.7 w 13 w
34 3.6 w 1.3 w
35 4.7 w 6.1 w
36 75 w 2.3 w
37 7.8 W 3.4 w
38 5.7 w 2.4 w
39 6.8 w 6.9 w
40 4.3 w 9.9 w
41 6.7 W 43 w
42 13.4 A 12.8 A
43 4.6 w 8.7 w
44 34 W 2.3 w
45 5.6 w 8.4 w
46 9.7 W 6.3 w
47 9.4 w 7.8 w
48 9.7 w 3.4 w
49 7.9 W 6.1 w
50 3.2 w 5.7 w

Table 2. Serum levels of FSH and LH for primary infertile women group

Patient 1.D FOLLICULAR PHASE SERUM R.INF | FOLLICULAR PHASE SERUM R.INF

number FSH LEVEL (mlwL) LH LEVEL (miw/L)

01 14.3 A 3.9 W

02 16.5 A 5.8 w

03 9.8 w 4.0 w

04 10.3 w 0.8 W

05 12.8 A 1.2 w

06 34 w 1.2 w

07 6.8 w 17.8 A

08 9.9 w 12.0 A

09 13.8 A 16.3 A

10 5.2 w 6.9 w

11 739 A 18.0 A

12 13.0 A 6.2 w

13 15.5 A 13.9 A

14 7.2 w 9.4 w

15 14.2 A 20.1 A

16 28.1 A 19.3 A

17 3.3 W 9.4 w

18 2.7 B 3.7 W

19 1.4 B 2.6 w

20 8.5 w 45 W

21 11.4 w 12.5 A

22 7.0 W 5.8 w

23 2.3 B 1.7 A

24 2.7 B 12.3 A

25 16.6 A 75 W

26 17.4 A 12.2 A

27 25 B 4.1 w

28 36.5 A 20.9 A

29 6.4 W 7.1 w

30 1.0 B 0.1 B

31 7.1 W 8.1 w

32 20.4 A 15.4 A

33 9.0 w 8.0 w

34 11.8 W 14.8 A

www.iosrjournals.org

68 | Page



A Comparative Study of the Serum Levels of Follicle Stimulating Hormone (FSH) and Luteinizing

35 5.8 W 5.7 w

36 6.3 w 15 w

37 5.3 W 5.5 w

38 13.0 A 6.3 w

39 7.9 W 0.4 B

40 14.0 A 11.9 A

41 2.7 B 8.8 w

42 12.3 A 14.9 A

43 45 w 3.2 w

44 6.9 W 12.3 A

45 1.9 B 2.1 w

46 7.8 w 42 w

47 2.1 B 16.1 A

48 14.1 A 10.9 A

49 33 W 7.3 w

50 12.9 A 1.9 A

Table 3. FP Serum levels of FSH and LH for control group

Patient(control) | FOLLICULAR PHASE R.INF FOLLICULAR PHASE SERUM LH LEVEL [ R.NF
I.D SERUM FSH LEVEL (mlw/L) (mlw/L)
01 6.4 W 0.4 B
02 8.3 W 0.9 W
03 123 A 10.0 w
04 5.8 W 0.7 W
05 3.6 w 18 w
06 9.5 W 7.2 w
07 4.0 w 10.8 A
08 4.8 w 105 w
09 12.4 A 4.4 w
10 9.9 w 6.5 w
11 3.1 W 13.2 A
12 33 w 7.8 w
13 8.5 W 6.3 W
14 2.9 B 9.1 W
15 8.3 w 12.0 A
16 10 w 9.9 W
17 31 w 0.7 w
18 2.4 B 3.9 W
19 4.4 w 05 W
20 8.9 w 0.9 w
21 12.3 A 3.7 W
22 8.4 w 2.7 w
23 3.9 W 10.4 w
24 8.2 w 7.3 w
25 8.9 w 4.5 w
26 10.1 w 2.2 w
27 8.3 w 6.1 w
28 55 w 11.9 A
29 2.9 B 8.1 w
30 9.0 W 0.1 B
31 10.1 w 9.8 W
32 10.4 w 11.4 A
33 8.2 w 8.0 W
34 3.8 w 7.3 w
35 5.9 w 6.9 W
36 4.8 w 0.9 w
37 3.6 w 2.1 w
38 47 w 2.6 w
39 8.4 w 7.7 w
40 5.4 w 46 W
41 5.3 w 9.3 w
42 9.5 w 5.3 W
43 11.9 w 0.3 B
44 2.9 B 3.5 w
45 438 w 7.7 w
46 5.9 w 4.0 w
47 12.5 A 3.2 W
48 3.7 w 118 A
49 7.3 w 9.1 w
50 8.2 w 3.6 w
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R.INF= Range inference, B= below normal range, W= within normal range, A= above normal range
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Figure 1: Percentage occurrence of the different categories for secondary infertile group
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Figure 2: Percentage occurrence of the different categories for primary infertile group
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Figure 3: Comparison between the percentage occurrences of the different categories in Control, Secondary and

Primary infertile groups for FSH serum levels
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Figure 4: Comparison between the percentage occurrences of the different categories in Control, Secondary and
Primary infertile groups for LH serum levels

Table 4: Hormonal characteristics of control and infertile group

Parameters Control group Secondary Infertile group t-test value Primary infertile group T test value p-value
n=50 n=50

FSH 6.93+£3.01 6.07+2.53 0.12 10.87+11.39 0.02 0.05

LH 5.87+3.83 4.91+3.54 0.20 8.61+5.76 0.01 0.05

IV.  Discussion

As shown in TABLE 4, SerumFSH results for secondary infertile groupexpressed as meantSD is
6.07+2.53 [t-test value of 0.12 (p<0.05) when compared with the control], primary infertile group is
10.87+11.39, [t-test value of 0.02 (p<0.05) when compared with the control]. Serum LH results for secondary
infertile group expressed as mean+SD value is 4.92+3.54 [t-test value of 0.02 (p<0.05) when compared with
control], primary infertile is 8.61+5.76 [(t-test value of 0.01 (p<0.05) when compared with control].In the
secondary infertile group, 2% had FSH serum levels below, 92% within and 6% above the normal range limits
as shown in fig. 1. For LH, 2% have serum levels below, 90% within and 8% above normal range limits as
shown in fig. 1. In the primary infertile group, 18% have FSH levels below, 46% within, and 36% above the
normal range limits (fig. 2). For LH, 4% have levels below, 56% within, 40% above the normal range limits as
shown in fig. 2.

A serum level below the normal range limits for FSH (3.0-12.0mIp/L) and LH (0.5-10.5 mlIp/L) during
the follicular phase (TABLE 1 and 2) indicates that the factors causing infertility could be defects in the
pituitary gland, GnRH or the hypothalamus [12]. On the other hand, FSH and LH values above the normal limits
suggests a problem arising from other components of the reproductive system, probably a defect in the negative
feedback regulation mechanism in the hypothalamus by estrogen and progesterone [13]. In this study we found
no statistically significant difference in serum FSH and LH levels in the secondary infertile group when
compared with the control group and a statistically significant high levels of FSH and LH in the primary
infertile group than in the in the control group. Contrary to the result of[14] and [15], both of which reported
lower levels of serum FSH and LH in primary infertile women, this present study reports statistically significant
higher level of FSH and LH in the primary infertile group. The observed difference between these studies could
be as a result of the location of study or the phase of the menstrual cycle. There may be an aberration at the
hypothalamus or pituitary (hypogonadotropic-hypogonadism) which resulted in increased levelsof serum FSH
and LH in the primary infertile group and leads to infertility. A defect in the negative feedback of estrogen on
LH, could lead to increased serum LH and FSH values [16]. Fig. 1 and fig. 2 show a common pattern between
FSH and LH levels, having values within (W) the normal range limits recording the highest frequency, values
above (A) normal limits ranking second in frequency and values below (B) normal limits being the lowest. This
result suggests a physiological correlation between FSH and LH as shown by the direct proportionality in the
results. This indicates that any cause of infertility arising from abnormal serum levels of FSH and LH may be
due to a factor that has effect on or regulate the functions of these two hormones. This suggests that the
abnormality could be associated with GnRH, which controls both FSH and LH production, the pituitary gland
which is responsible for the production of FSH and LH, and the hypothalamus which is the control center for
GnRH[17]. Cases when FSH and LH serum levels are within the normal limits suggests that the cause of
infertility is due to other factors such as damage to the ovary, viral infection, chemotherapy, drugs, and other
hormonal abnormalities with estrogen and progesterone that are responsible for development of the
endometrium and also unexplained infertility could be the factor [18]. Possibilities of luteal phase defects cannot

www.iosrjournals.org 71| Page



A Comparative Study of the Serum Levels of Follicle Stimulating Hormone (FSH) and Luteinizing

be ruled out even if the serum levels of the two hormones appear to be within normal limits in the follicular
phase. According to [19], 65.5% of infertile women with proper menstrual cycles suffered from luteal phase
defect. Hyperprolactinemia could also be a dominant cause of infertility in females and the incidence of
hyperprolactinemia was reported to be 42.9% by [14], 25% by [20].[21]states that women with higher values of
prolactin and luteal phase defects have lower serum levels of FSH, and LH during their menstrual cycle. In Fig.
3, Cases where both FSH and LH serum levels are low (2.9%) suggests cause of infertility to be due to a defect
in the negative feedback of estrogen and progesterone on GnRH[22].

Estrogen and progesterone serum levels should be investigated to ascertain the status of feedback
inhibition on GnRH production in infertile women. Magnetic resonance imaging (MRI) should be an additional
investigative procedure to completely diagnose cause of infertility as this will detect pituitary tumors that could
be responsible for hormonal defects. It could be concluded on the physiological correlation between FSH and
LH, as evident in the direct proportionality in the trends of result that, in cases where the two hormones express
the same pattern of behavior, the factor responsible for infertility is a factor that controls or has a direct
influence the production and function of these two gonadotropins. This then suggest GnRH, pituitary-
hypothalamic defects.
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