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Abstract

One-hundred and twenty Iragi women (60 single women and 60 married women)
with age ranges from (17-49) years have been involved in this study to estimate the
levels of anti-mullerian hormone (AMH) and follicle stimulating hormone (FSH) as
markers of ovarian aging. The descriptive data [age, body mass index (BMI), age at
menarche, duration of menarche] have been recorded. Blood samples were collected
from the studied women to determine the levels of AMH and FSH.

The results revealed non-significant (p>0.05) differences in levels of AMH and
FSH between single women and married women. A significant negative correlation
was observed between AMH levels and age in single women (r=-0.519, p<0.05) and
married women (r=-0.433, p<0.05). A non-significant correlation was found
between AMH levels and BMI in single women, while a significantnegative
correlation was found in married women (r=-0.311,p<0.05). A non-significant
correlation was observed between AMH levels and age of menarche in the two
groups, whilea significant negative correlation was observed between AMH levels
and duration of menarche in single women (r= -0.520, p<0.05) and married women
(r=-0.396, p<0.05). The results showed a significant positive correlation between
FSH levels and age in single women (r= 0.525, p<0.05) and married women (r=
0.346, p<0.05),while asignificant positive correlation was found with BMI (r=
0.315, p<0.05) in single women only. Non-significant correlation was found with
age at menarche in studied women, whilea significant positive correlation was
noticed with duration of menarche in single women (r= 0.529, p>0.05) and married
women (r= 0.339, p>0.05). The correlation between AMH and FSH levels in studied
women revealed a significant negative correlation in single women (r=-0.429,
p<0.05), while a non-significant correlation was found in married women. In single
and married women, a significant (p<0.05) decrease was found in AMH levels;
while a significant (p<0.05) increase was found in FSH levels in (>40 years) age
category compared with the other age categories. In single women, non-significant
(p>0.05) differences were found in AMH levels among the BMI categories,while a
significant (p<0.05) decrease was found in FSH levels in (18.5-24.9 kg/m?) BMI
category compared with other BMI categories. In married women, non-significant
(p>0.05) differences were found in AMH and FSH levels between the BMI
categories.In conclusion,this study demonstrated the importance of measurement of
AMH and FSH as a good marker of ovarian aging in Iragi women.

Keywords: Anti-mullerian hormone, Follicle stimulating hormone, Ovarian aging,
Iragi women.
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Introduction

Ovarian reserve is a concept that refers to the quantity and quality of available oocytes [1]. The
most suitable markers of ovarian reserve include early follicular phase determination of follicle
stimulating hormone (FSH), estradiol (E2), inhibin-B, and noncyclic dependent estimation of anti-
mullerian hormone (AMH) levels [2,3].

Anti-mullerian hormone, also known as mullerian inhibiting substance (MIS), is a member of the
transforming growth factor-beta (TGFp) superfamily [4]. It is secreted by granulosa cells of follicles
undergoing gonadotropin independent development. The main role of AMH is to inhibit follicular
development from primordial to primary follicular stages [5]. Levels of AMH do not vary significantly
through the menstrual cycleand it doesn’t tend to vary from cycle to cycle like FSH levels [6]. It has
been reported that AMH is a better marker of ovarian reserve compared with age alone or other
markers such as basal FSH [5].

Follicle stimulating hormone is a hormone that is synthesized and secreted by gonadotropes in the
anterior pituitary gland. It stimulates the growth of immature Graafian follicles in the ovary to reach
maturation and plays a crucial role in the recruitment, selection, and dominance processes during the
whole follicular phase [7]. The measurement of serum FSH levels at 2 or 3 days after the onset of full
menstrual flow has been used as a marker of ovarian reserve since the 1980s, based on its association
with reproductive outcome [8]. It has been reported that 81% of variation in ovarian reserve is due to
age alone [3]. As a woman ages, the follicular supply decreases and AMH levels decrease. The AMH
level is low in females at birth, rises rapidly during 0-3 months and in 4-8 years of age, and remains
constant during 8-25 years of age, and is followed by a gradual decline after 25 years of age
[9].Elevated basal FSH concentration is a marker for decreased oocyte quality. As women and their

follicles age, the amount of FSH secreted increases due to the lack of responsiveness of the ovary
[10].AMH predicts ovarian aging earlier than FSH [5].
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The present study aims to estimate the levels of AMH and FSH as markers of ovarian aging in a
sample of Iragi women (single and married women); and to investigate the effect of some descriptive
data [age, body mass index (BMI), age at menarche and duration of menarche] on the levels of these
hormones.

Materials and Methods
Subjects

One hundred and twenty Iraqi women have been involved in this study, divided into two groups;
the first group involved 60 single women and the second group involved 60 married women.All the
women have regular menstrual cycle.

The participants were handed questionnaire asking for descriptive data (age, weight, height, age at
menarche and duration of menarche). The BMI was calculated as weight (kg) divided by the square of
height (m?) [11].

Collection of Blood Samples

Blood sample were collected from the participants during the early follicular phase (cycle day 2-4).
Blood samples were left at room temperature for about half an hour then the sera were separated by
centrifugation for 15 minutes at 3000 rpm and stored at -20°C until used.

Hormonal Assay

Serum concentrations of AMH and FSH were measured by using enzyme-linked immunosorbent assay
(ELISA) according to [12,13].Kit of AMH provided from diagnostic systems (CUSABIO, China), and
kit of FSH provided from Human company/Germany.

Statistical Analysis

The Statistical analysis has been done using statistical package of social sciences (SPSS), version
18, and computer software. The results were expressed as mean + standard deviation (SD).The
statistical analysis included Student’s t-test to examine the differences between the single and married
women groups. [14]. Differences between the studied age and BMI categories were analyzed using
analysis of variance (ANOVA). The differences were considered significant at P < 0.05. Pearson
correlation coefficient (r) was calculated to study the relationship between variables
Results

Descriptive data were recorded for the participants as shown in Table-1. Non-significant (p>0.05)
differences were found in mean value of age between single women (30.10 £ 10.09 years) and married
women (31.03 + 9.73 years). The mean value of BMI in single women (25.92 + 4.12 kg/m®) was
significantly (p<0.05) lower than that in married women (28.15 = 4.96 kg/m?). Non-significant
(p>0.05) differences were observed in mean value of age at menarche between single women (12.66 +
1.05 years) and married women (12.76 + 1.14 years). Also, non-significant (p>0.05) differences were
found in mean value of duration of menarche between single women (17.43 £ 10.11 years) and
married women (17.75 + 9.76 years).

Table 1-Descriptive data of the studied groups (single and married women)

SNz Single women Married women
Parameters Ve, &) (0% 1)
Age (years) 30.10% 10.09 31.03%+9.73
BMI (kg/m?) 25.92°+ 4.12 28.15° + 4.96
Age at menarche (years) 12.66% + 1.05 12.76%+ 1.14
Duration of menarche (years) 17.43% +10.11 17.75%+9.76

»Values are means * standard deviation.
»Means in rows carrying similar small letters indicate a non-significant difference (p>0.05).
»Means in rows carrying different small letters indicate a significant difference (p<0.05).

Table-2 shows levels of AMH and FSH in the studied women. Non-significant (p>0.05) differences
were found in AMH levels between single women (1.610 £ 1.515 ng/ml) and married women (1.647
1.722 ng/ml). Also, non-significant (p>0.05) differences were found in FSH levels between single
women (8.617 £ 4.3981U/I) and married women (7.973 + 3.404 1U/l).

1673



Ahmed and Al-lami

Table 2- Levels of AMH and FSH in the studied groups (single and married women)

Iragi Journal of Science, 2016, Vol. 57, No.3A, pp:1671-1679

ez Single women Married women
T (No. 60) (No. 60)
AMH (ng/ml) 1.610% 1.515 1.647% +1.722
FSH (1U/) 8.617°% + 4.398 7.973% 3.404

»Values are means * standard deviation.

»Means in rows carrying similar small letters indicate a non-significant difference (p>0.05).

The correlation between AMH levels and the values of other studied parameters is shown in Table-
3. This table indicated that a significant negative correlation was found between AMH levels and age
in single (r= -0.519, p<0.05) and married women (r= -0.433, p<0.05). A non-significant correlation
was found between the AMH levels and the value of BMI in single women (r= -0.259, p>0.05); while
a significant negative correlation was found in married women (r=-0.311, p<0.05). A non-significant
correlation (p>0.05) was found between AMH levels and age of menarche in the two groups of the
present study. A significant negative correlation was found between AMH levels and duration of
menarche in single women (r= -0.520, p<0.05) and married women (r= -0.396, p<0.05).

Table 3- Correlation coefficient between AMH levels and other parameters in the studied groups (single and
married women).

Groups Correlation coefficient (r)
Single women Married women
Parameters (No. 60) (No. 60)
Age (years) -0.519 * -0.433 *
BMI (kg/m?) -0.259 NS -0.311 *
Age of menarche (years) 0.027 NS 0.113 NS
Duration of menarche (years) -0.520 * -0.396 *

*Significant differences (p<0.05).
NS: Non-significant.

Table-4 shows the correlation between FSH levels and the values of other studied parameters. This
table indicated that a significant positive correlation was found between FSH levels and age in single
women (r= 0.525, p<0.05) and in married women (r= 0.346, p<0.05). A significant positive correlation
was noticed between the FSH levels and the value of BMI in single women (r= 0.315, p<0.05); while a
non-significant correlation was found in married women (r= 0.072, p>0.05).A non-significant
correlation (p>0.05) was found between FSH levels and age of menarche in the two groups of the
current study. A significant positive correlation was found between FSH level and duration of
menarche in single women (r= 0.529, p<0.05) and in married women (r= 0.339, p<0.05).

Table 4- Correlation coefficient between FSH levels and other parameters in the studied groups (single and
married women).

Groups Correlation coefficient (r)
Single women Married women
Parameters (No. 60) (No. 60)
Age (years) 0.525 * 0.346 *
BMI (kg/m?) 0.315* 0.072 NS
Age of menarche (years) -0.050 NS -0.139 NS
Duration of menarche (years) 0.529 * 0.339 *

*Significant differences (p<0.05).
NS: Non-significant.

The correlation between AMH levels and FSH levels in studied groups is shown in Table-5. A
significant negative correlation was found between AMH levels and FSH levels in single women (r= -
0.429, p<0.05); while a non-significant correlation was found in married women (r=-0.223, p>0.05).
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Table 5- Correlation coefficient between AMH levels and FSH levels in the studied groups (single and married

women).
Groups Correlation coefficient (r)
Single women i *
(No. 60) 0.429
Married women
(No. 60) -0.223 NS

*Significant differences (p<0.05).
NS: Non-significant.

The effect of the Age on AMH levels is shown in Table-6.AMH levels in single women
demonstrated an age-related decline. However, the statistical analysis showed a significant (p<0.05)
decrease in AMH level (0.315 +0.157ng/ml) only in (>40 years) age category compared with (2.340
1.775 ng/ml, 2.246 + 1.508 ng/ml and 1.559 + 1.279 ng/ml) in the other age categories (<20 years, 20-
29 years and 30-39 years, respectively). Also, the serum levels of AMH decreased with increasing age
of the married women. However, the statistical analysis showed a significant (p<0.05) decrease in
AMH levels (0.521 + 0.354ng/ml) only in (>40 years) age category compared with (2.521+ 2.822
ng/ml and 2.312 £ 1.601ng/ml) in the age categories (<20and 20-29 years, respectively);while a non-
significant (p>0.05) decrease was reported compared with (1.479 £ 1.197 ng/ml) in the (30-39 years)
age category.

Table 6- Effect of the age on levels of AMH in the studied groups (single and married women).

. AMH (ng/ml)
Age categories - :
(years) Single women Married women
(No. 60) (No. 60)
<20 2.340%+ 1.775 2.521%+ 2.822
20-29 2.246%+ 1.508 2.312%+1.601
30-39 1.559% +1.279 1.479%°+ 1,197
> 40 0.315° +0.157 0.521°+ 0.354

» Values are means + standard deviation.
» Means in column carrying similar small letters indicate a non-significant difference (p> 0.05).
» Means in column carrying different small letters indicate a significant difference (p< 0.05).

Regarding the effect of the age on FSH levels Table-7, The results of the single women showed a
significant (p<0.05) increase in FSH level (13.147 + 2.612IU/l) only in (>40 years) age category
compared with (6.733+ 1.722 1U/l, 6.824 + 1.533 IU/l and 7.747 + 1.627 1U/l) in the other age
categories (<20 years, 20-29 years and 30-39 years, respectively). Also, the results of the married
womenrevealed a significant (p<0.05) increase in FSH level (10.324 £ 2.4471U/1) only in the (>40
years) age category compared with the other age categories (<20 years, 20-29 years and 30-39 years)
(7.545+ 2.097 1U/1, 6.999 £ 1.691 1U/l and 6.986% 2.075 U/, respectively).

Table 7- Effect of the age on levels of FSH in the studied women (single and married women).

Age categories

FSH (1U/1)

Single women

Married women

e (No. 60) (No. 60)
<20 6.733% 1.722 7.545%+ 2.097
20-29 6.824% + 1.533 6.999%+ 1.691
30-39 7.747%+1.627 6.986%+ 2.075
> 40 13.147°+ 2.612 10.324"+ 2.447

» Values are means * standard deviation.

» Means in column carrying similar small letters indicate a non-significant difference (p> 0.05).
» Means in column carrying different small letters indicate a significant difference (p< 0.05).

Body mass index categories according to the value of European society of human reproduction and
embryology are four groups (<18.5 kg/m?, 18.5-24.9 kg/m? 25-29.9 kg/m® and >30 kg/m?. In the
current study, the category of <18.5 kg/m?is not included because the BMI of the studied women was
more than 18.5 kg/m?. The effect of the BMI on AMH levels in the studied groups is shown in Table-
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8, the results showed that there were non-significant (p>0.05) differences in the levels of AMH in the
single women (1.962+ 1.547 ng/ml; 1.447+ 1.484 ng/ml and 1.373 £ 0.991 ng/ml) between the three
BMI categories (18.5-24.9 kg/m? 25-29.9 kg/m® and > 30 kg/m?respectively). Also, the findings
revealed that there were non-significant (p>0.05) differences in the levels of AMH in the married
women (1.649+ 1.545 ng/ml, 1.985+ 1.917 ng/ml and 1.275 £ 0.947ng/ml) between the three BMI
categories (18.5-24.9 kg/m?, 25-29.9 kg/m? and > 30 kg/m?respectively).

Table 8- Effect of the BMI on levels of AMH in the studied groups (single and married women).

AMH (ng/ml)
BMI categories (kg/m?) Single women Married women
(No. 60) (No. 60)
18.5-24.9 1.962% 1.547 1.649%+ 1.545
25-29.9 1.447%+ 1.484 1.985% 1.917
>30 1.373%+0.991 1.275%+ 0.947

» Values are means + standard deviation.
» Means in column carrying similar small letters indicate a non-significant difference (p> 0.05).

Concerning the effect of the BMI on FSH levels in the studied groups Table-9, the results showed a
significant (p<0.05) increase in FSH levels of the single women (10.108+ 2.241 1U/I) in (25-29.9
kg/m®) BMI category compared with (7.083+ 1.715 IU/I) in (18.5-24.9 kg/m®) BMI category, while
non-significant (p>0.05) differences were found in FSH levels (9.241 + 2.461 1U/l) in (> 30 kg/m?)
BMI category compared with (7.083+ 1.715 IU/l and 10.108+ 2.241 1U/l) in BMI categories (18.5-
24.9 kg/m® and 25-29.9 kg/m?, respectively).In contrast, the results of the married women revealed
that there were non-significant (p>0.05) differences in the levels of FSH (7.519+ 1.537 U/I, 7.845+
2.627 1U/I and 8.661+ 2.207 1U/I) between the three BMI categories (18.5-24.9 kg/m?, 25-29.9 kg/m?
and > 30 kg/m? respectively).

Table 9 - Effect of the BMI on levels of FSH in the studied groups (single and married women).
FSH(1U/)

BMI categories (kg/m?)

Single women

Married women

(No. 60) (No. 60)
18.5-24.9 7.083% 1.715 7519+ 1.537
25-29.9 10.108%+ 2.241 7.845° £ 2.627

8.661%+ 2.207

> 30 9.241*°+ 2.461
» Values are means + standard deviation of means.
» Means in column carrying similar small letters indicate a non-significant difference (p> 0.05).
» Means in column carrying different small letters indicate a significant difference (p< 0.05).

Discussion

The results of the current study revealed a significant increase in mean of BMI in married women
when compared with single women. These findings indicated that the Iragi married women have BMI
higher than the single women. This may be due to hormonal changes occurring in married.

The most common methods of checking the status of the ovarian reserve is to perform a blood test
on day 3 of the menstrual cycle to measure serum FSH level, alternatively a blood test to measure the
serum AMH level can give similar information. The results of the current study showed that the AMH
levels were nearly same in single women and married women. This may be due to the fact that both
groups were healthy. Although the levels of AMH were in normal values but it was slightly more in
married women compared to single women. However, non-significant differences were found between
them. Serum AMH was recently added as a marker for menopausal staging because it declines much
earlier than other signs of menopause such as increasing serum FSH or irregular menses [15].The
results showed that the FSH levels in single women were slightly higher than in married women, but
the differences were non-significant. It has been reported that the women with normal AMH and FSH
levels produced high number of oocytes, whereas women with normal FSH but decreasing AMH
produced a significantly lower number of oocytes [16]. This also indicates that AMH levels are more
important predictors of ovarian aging than FSH levels.

The results of this study showed a significant negative correlation between AMH level and the age
in single women and married women. This finding may be due to the fact that increase of age leading
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to decrease of follicles so the AMH levels decrease and also leading to ovarian impairment. This result
is in agreement with [6, 17] who reported a linear decline of AMH levels over time, which may be
attributed to a decreasing number of follicles in the primordial pool. In agreement with previous
studies [18,19], the present study revealed non-significant correlation between levels of AMH and
values of BMI in single women; while in married women, a significant negative correlation was
observed. This result seems to agree with the finding of [20,21].All these findings suggested that the
aging women tend to have a higher BMI; therefore, AMH levels tend to decline as a result of aging
and not owing to the increase in BMI [22].The correlation between AMH and age of menarche in the
two studied groups was non-significant. This result disagree with results of [23] who showed a strong
negative correlation between the years since menarche and AMH in normo-ovulatory women,
indicating that the ovarian follicle pool decreases with the increase in the gynecological age. Also,
[24] reported that lower AMH levels were associated with a higher age at menarche. A significant
negative correlation was found between the levels of AMH and the duration of menarche in single and
married women. These findings are logical, since increasing of duration of menarche is associated
with increasing of the age of these women which had high levels of AMH.

Concerning the correlation between FSH levels and the other studied parameters, the results
showed a significant positive correlation between FSH and the age in single and married women; these
results are in agreement with previous studies [25,26] who reported a positive correlation of age with
serum FSH levels, and disagree with result of[27] who reported that FSH had a negative correlation
with age. Serum FSH levels indirectly reflect a womanss residual ovarian function [28]. Elevated basal
FSH concentrations are a marker for decreased oocyte quality. As women and their follicles age, the
amount of FSH secreted increases due to the lack of responsiveness of the ovary [10]. The relatively
lower slopes of increasing FSH in older age have made FSH a late predictor of ovarian reserves
[29].The correlation between FSH and BMI was significantly positive in single women. This result is
in agreement with [26] who reported that the BMI had a moderate positive correlation with FSH.
While non-significant correlation was found in married women. These findings disagree with [30] who
reported that FSH levels were significantly decreased in overweight women. The results showed non-
significant correlation between FSH and age of menarche in the two studied groups. These findings
disagree with the result of [31] who reported a significant positive correlation between FSH and age of
menarche. The correlation between FSH and duration of menarche was significantly positive in single
and married women; this mean that the increase of duration of menarche reflect the increase of age of
women so when the women ages the level of FSH increase therefore the correlation was significantly
positive.

The correlation between AMH and FSH in this study was significantly negative in single women
and non-significant in married women; these results are in agreement with the finding of [32] who
confirmed the negative linear relationship between AMH and FSH. The negative relationship between
AMH and FSH made using the combination of both FSH and AMH to improve the evaluation of
ovarian reserve [33].

Regarding the effect of age on AMH levels in single and married women, the findings revealed that
the levels of AMH decreased gradually in the two groups with the progress of age. However, a
significant decline was observed only in the >40 years age category. These results are in agreement
with several previous studies [33,34] who reported that the AMH level decline with the age increase.
When a comparison was done between single women and married women, the results showed that the
AMH levels was less in the single women regarding the >40 years age category compared with the
married women. This finding may be explained on the ground that, married women have a chance to
be pregnant so they preserve more follicles than single women; therefore the levels of AMH are higher
in this group.

Concerning the effect of age on FSH levels in single and married women, the results revealed a
significant increase of this hormone with the increase of age and it is obvious that it was higher in the
>40 years age category in these two groups. A similar results were reported by other researchers
[35,36] who reported elevated FSH when the age increase and reported that the elevation is associated
with shorter follicular phase and cycle length in aging women (late 30 to mid-40) before the
menopause transition, coinciding with the marked decline in fecundity. Although the results of the
present study revealed that the AMH levels in single and married women decrease when the BMI
increase, the statistical analysis revealed that this effect was non-significant.
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This finding suggests that the aging women tend to have a higher BMI. Therefore, AMH levels
tend to decline as a result of aging and not owing to the increase in BMI [22]. Also, the results
indicated that the BMI didn't affect the levels of FSH in the two studied groups. These findings are in
agreement with other studies [37, 38].

In conclusion, this study demonstrated the importance of measurement of AMH and FSH as a good

marker of ovarian aging in Iragi women.
References

1.

2.

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

Domingues, T.S., Rocha, A.M. and Serafini, P.C. 2010. Tests for ovarian reserve: reliability and
utility. Curr. Opin. Obstet. Gynecol., 22(4), pp: 271-276.

Jayaprakasan, K., Campbell, B., Hopkisson, J. and Johnson, I. 2010. A prospective, comparative
analysis of anti-Mullerian hormone, inhibin-B, and three-dimensional ultrasound determinants of
ovarian reserve in the prediction of poor response to controlled ovarian stimulation. Fertil. Steril.,
93, pp: 855-864.

Wallace, W.H. and Kelsey, T.W. 2010. Human ovarian reserve from conception to the
menopause. PLOS ONE, 5(1), pp: 8772.

Seifer, D.B. and Maclaughlin, D.T. 2007. Mullerian inhibiting substance is an ovarian growth
factor of emerging clinical significance. Fertil. Steril., 88, pp: 539-546.

La Marca, A., Sighinolfi, G., Radi, D., Argento, C., Baraldi, E., Artenisio, A.C., Stabile, G. and
Volpe, A.2010. Anti-Mullerian hormone (AMH) as a predictive marker in assisted reproductive
technology (ART). Hum. Reprod. Update., 16, pp: 113-130.

Visser, J.A., De Jong, F.H., Laven, J.S. and Themmen, A.P. 2006. Anti Mdllerian hormone: a
new marker for ovarian function. Reproduction,131, p: 1-9.

Messinis, L.E. and Templeton, A.A. 1990. The importance of follicle-stimulating hormone
increase for folliculogenesis. Hum. Reprod., 5, pp: 153-156.

Gupta, S., Sharma, D., Surti, N., Kesavan, S., Khanna, P. and Agarwal, A. 2009. Ovarian reserve
testing: systematic review of the literature. Arch. Med. Sci., 5, pp: S143-S150.

Hagen, C.P., Aksglaede, L., Sgrensen, K., Main, K.M., Boas, M., Cleemann, L., Holm, K.,
Gravholt, C.H., Andersson, A.M., Pedersen, A.T., Petersen, J.H., Linneberg, A., Kjaergaard, S.
and Juul, A. 2010. Serum levels of anti-mullerian hormone as a marker of ovarian function in
926 healthy females from birth to adulthood and in 172 Turner syndrome patients. J. Clin.
Endocrinol. Metab., 95(11), pp: 5003-5010.

Perloe, M., Levy, D.P. and Sills, E.S. 2000. Strategies for ascertaining ovarian reserve among 516
women suspected of subfertility. Int. J. Fertil. Womens Med., 45, pp: 215-224.

Simon, C., Everitt, H. and Kendrick, T. 2005. Oxford hand book of general practice. Second
Edition. pp:712-728.

Odell W.D. and Parlow A.F. 1981. Estimation of FSH Test Assay. J. Clin. Invest., 47, p: 2551.
Kricka L. 2000. Interferences in immunoassay-still a threat. Clin. Chem., 46, pp 1037-1038.
Basher, S.Z. 2003. Your guide to the statistical analysis SPSS, version 10, Arab Institute for
Statistical and Training Research, Baghdad. Pp:115-223.

Harlow, S.D., Gass, M., Hall, J.E., Lobo, R., Maki, P., Rebar, R.W., Sherman, S., Sluss, P.M. and
de Villiers, T.J. 2012. Executive summary of the stages of reproductive aging workshop:
addressing the unfinished agenda of staging reproductive aging. Menopause., 19(4), pp: 387-395.
Gleicher, N., Weghofer, A. and Barad, D.H. 2010. Discordance between follicle stimulating
hormone (FSH) an anti mullerian hormone (AMH) in female infertility. Reprod. Biol.
Endocrinol., 8(64), pp: 1-7.

La Marca, A. and Volpe, A. 2006. Anti-Mullerian hormone (AMH) in female reproduction: is
measurement of circulating AMH a useful tool? Clin. Endocrinol., 64, pp: 603-610.

Eldar-Geva, T., Margalioth, E.J., Gal, M. and Algur, N. 2005. Serum anti-mullerian hormone
levels during controlled ovarian hyperstimulation in women with polycystic ovaries with and
without hyperandrogenism. Hum. Reprod., 20(7), pp:1814-1819.

Sahmay, S., Usta, T., Erel, C.T., Imamoglu, M., Kuguk, M. and Atakul, N. 2012. Is there any
correlation between AMH and obesity in premenopausal women? Arch. Gynecol. Obstet., 286(3),
pp: 661-665.

Skatba, P., Cygal, A., Madej, P., Dagbkowska-Hu¢, A., Sikora, J., Martirosian, G.,Romanik, M.
and Olszanecka-Glinianowicz, M. 2011. Is the plasma anti-Mdillerian hormone (AMH) level

1678



Ahmed and Al-lami Iragi Journal of Science, 2016, Vol. 57, No.3A, pp:1671-1679

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

associated with body weight and metabolic and hormonal disturbances in women with and
without polycystic ovary syndrome? Eur. J. Obstet. Gynecol. Reprod. Biol., 158(2), pp: 254-259.
Buyuk, E., Seifer, D.B., lllions, E.V., Grazi, R. and Lieman, H. 2011. Elevated body mass index
is associated with lower serum anti-Millerian hormone levels in infertile women with diminished
ovarian reserve but not with normal ovarian reserve. Fertil. Steril., 95, pp: 2364-2368.

Masse, V., Ferrari, P., Boucoiran, I., Delotte, J., Isnard, V. and Bongain, A. 2011. Normal serum
concentrations of anti-mullerian hormone in a population of fertile women in their first trimester
of pregnancy. Hum. Reprod., 26(12), pp: 3431-3436.

Koutlaki, N., Dimitraki, M., Zervoudis, S., Poiana, C., Psillaki, A., Nikas, I., Liberis, A., Badiu,
C. and Liberis, V. 2013. The relationship between Anti-Mullerian hormone and other
reproductive parameters in normal women and in women with polycystic ovary syndrome. J.
Med. Life., 6(2), pp: 146-150.

Dolleman, M., Verschuren, W.M., Eijkemans, M.J., Dolle, M.E., Jansen, E.H., Broekmans, F.J.
and Van der Schouw, Y.T. 2013. Reproductive and lifestyle determinants of anti-mullerian
hormone in a large population-based study. J. Clin. Endocrinol. Metab., 98(5), pp: 2106-2115.
Ng, E.H., Yeung, W.S., Fong, D.Y.and Ho, P.C. 2003. Effects of age on hormonal and ultrasound
markers of ovarian reserve in Chinese women with proven fertility. Hum. Reprod., 18, pp: 2169-
2174,

Moini, A., Shafizadeh, N.,Vahid Dastjerdi, M., Majidi, S.H. and Eslami, B. 2008. The effect of
age on ovarian reserve markers in Tehranian women with normal fertility. Int. J. Endocrinol.
Metab., 2, pp: 114-1109.

Knauff, E.A., Eijkmans, M.J., Lambalk, C.B., Kate-Booij, M.J., Hoek, A.,Beerendonk, C.C.,
Laven, J.S., Goverde, A.J., Broekmans, F.J., Themmen, A.P., De Jong, F.H. and Fauser, B.C.
2009. Anti Mullerian Hormone, Inhibin B, and Antral Follicle Count in young woman with
ovarian failure. J. Clin. Endocrinol. Metab., 94(3), pp: 786-792.

Scott, R.T. and Hofmann, G.E. 1995. Prognostic assessment of ovarian reserve. Fertil. Steril., 63,
pp: 1-11.

Wiweko, B., Mustikaning, D., Prawesti, P., Hestiantoro, A., Sumapraja, K., Natadisastra, M. and
Baziad, A. (2013).Chronological age vs biological age: an age-related normogram for antral
follicle count, FSH and anti-Mullerian hormone. J. Assist. Reprod. Genet., 30(12, pp 1563-1567.
Swellam, M., Khaial, A., Mosa, T., EI-Baz, H. and Said, M. 2013. Anti-mullerian and androgens
hormones in women with polycystic ovary syndrome undergoing IVF/ICSI. Iran. J. Reprod.
Med., 11(11), pp: 883-890.

El-Shalakany, A.H., Ali, M.S., Abdelmaksoud, A.A., EI-Ghany, S.A. and Hasan, E.A. 2013.
Ovarian function in female survivors of childhood malignancies. Pediatric Hematol Oncol.,
30(4), pp:328-335.

Singer, T., David H. Barad, D.H., Weghofer, A., and Gleicher, N. 2009. Correlation of
antimullerian hormone and baseline follicle-stimulating hormone levels. Fertil. Steril., 91(6), pp:
2616-2619.

De Vet, A., Loven, J.S., de Jong, F.H., Themmen, A.P. and Fauser, B.C. 2002. Anti-mullerian
hormone serum levels: a putative marker for ovarian aging. Fertil. Steril., 77, pp: 357-362.

Van Rooij, I.A., Broekmans, F.J. and Velde, E.R. 2005. Serum AMH levels: a novel measure of
ovarian reserve. Hum. Repord., 17, pp: 65-71.

Wynn, P., Picton, H.M., Krapez, J.A., Rutherford, A.J., Balen, AH. and Gosden,
R.G. 1998. Pretreatment with follicle stimulating hormone promotes the numbers of human
oocytes reaching metaphase Il by in-vitro maturation. Hum. Reprod., 13, pp: 3132-3138.

Van Zonneveld, P., Scheffer, G.J., Broekmans, F.J., Blankenstein, M.A., de Jong, F.H., Looman,
C.W., Habbema, J.D. and te Velde, E.R. 2003. Do cycle disturbances explain the age-related
decline of female fertility? Cycle characteristics of women aged over 40 years compared with a
reference population of young women. Hum. Reprod., 18, pp: 495-501.

Rinaldi, L., Lisi, F., Flocari, A. Lisi,R., Pepe, G. and Fishel,S. 1996. Endometerial thickness as
predictor of pregnancy after in vitro fertilization but not after intracytoplasmic sperm injection.
Hum. Reprod., 11, pp:1538-1541.

Hall, L.F. and Neubert, A.G. 2005. Obesity and pregnancy. Obstet. Gyne. Surv., 60, pp: 253-260.

1679



