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Relationship of Seminal Biochemical Parameters and
Serum Reproductive Hormones with Sperm Function
Tests in Asthenospermic Patients

Adnan S. Al-Janabi, *' Ferial A. AI-Mehdawi,” Makarim Q. Al-Lami’
Abstract

Aim: The aim of this study is to determine the correlation between levels of certain seminal biochemical
parameters and serum reproductive hormones, on the one hand, and sperm function tests, on the other
hand, in asthenospermic patients.

Patients and Methods: Sixty asthenospermic patients and twenty fertile men as a control group were
included in this study. Semen samples were collected to perform seminal fluid analysis. Total protein,
cholesterol, calcium, creatine kinase, and fructose were measured in the seminal plasma. Blood samples
were collected for hormonal assay of serum reproductive hormones: testosterone, prolactin, luteinizing
hormone, and follicle-stimulating hormone.

Results: The results revealed a significant positive correlation between the seminal cholesterol level and
sperm concentration. A similar correlation was observed between the seminal calcium level and motility
characteristics (the percentage of sperm motility and sperm grade activity). A significant negative
correlation was found between the seminal fructose level and sperm concentration; in addition, a
negative correlation was found between the fructose level and sperm motility characteristics. A
significant negative correlation was found between the level of serum prolactin and sperm concentration.
Also, a similar negative correlation was found between the level of serum follicle-stimulating hormone
and sperm concentration.

Conclusions: The evaluation of seminal biochemical parameters and serum reproductive hormones
provide useful information for clinical studies in the status of male infertility, especially when these
parameters are correlated with sperm function tests.
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Introduction immunologic parameters. ' Semen analysis
provides information concerning the production
The laboratory evaluation of male infertility can of spermatozoa and their abnormalities, and
be separated into three main components: the disturbances in the function of the genital
semen analysis, endocrine parameters, and accessory glands that affect sperm function. > The

1. University of Al-Nahrain, Baghdad, Iraq.

2. Department of Biology, College of Science, University of Baghdad, Baghdad, Iraq.
* Correspondence should be addressed to:

Adnan S. Al-Janabi

P.O. Box: 64074, Al- Jadriya, Baghdad, Iraq

E- mail: aljanabi-adnan@yahoo.com
© 2012 DAR Publishers/ University of Jordan. All Rights Reserved.



Relationship of Seminal Biochemical Parameters and Serum Reproductive Hormones with
Sperm Function Tests in Asthenospermic Patients... Adnan S. Al-Janabi et al.

objectives for obtaining male reproductive
hormone data in clinical situations are usually to
allow diagnosis of endocrine deficiencies, predict
deficiencies in semen quality, or explore the
potential to predict the likelihood of obtaining
usable sperm samples for assisted reproductive
techniques. *

Seminal biochemistry provides useful diagnostic
information at the onset of an infertility
evaluation and during specific treatment when
information about seminal markers for the
secondary sex glands is of value. * Seminal
plasma contains chemical substances or factors
that influence fertilizing capacity, these
chemical substances can be assigned to specific
organs or compartments of the male genital
system. These substances can thus serve as
diagnostic indicators. °

Materials and Methods
Patients

Sixty asthenospermic patients were included in
this study during their attendance at the Institute
of Embryo Research and Infertility Treatment,
University of Al-Nahrain, Iraq. Twenty fertile
men were matched with the age of the patients
that served as the control group. Informed
consent was obtained from all subjects. The
study was approved by the local Ethical
Committee.

Seminal Fluid Analysis (SFA)

Semen samples were collected by masturbation
after an intercourse abstinence period ranging
between 2-7 days, and incubated at 37°C for
liquefaction. After liquefaction, semen samples
were examined macroscopically and
microscopically to evaluate semen quality
according to published recommendations.
Sperm grade activity (quality of forward
movergnent) was assessed on the Macleod Scale
(0-4).

Measurement of Seminal Biochemical

98

Parameters

Five biochemical parameters were measured in

the seminal plasma of the patients, as follows:

e Total Protein (TP): Total protein was
determined according to the Biuret method
reported by Silverman et al. ° A linear kit was
used in this colorimetric method.

e Cholesterol: Cholesterol concentration was
determined according to the method of
Richmond. ' A linear kit was used in this
enzymatic colorimetric method.

e Calcium: Calcium concentration was estimated
applying the method reported by Baginski et al.
' A kit of Giesse was used in this colorimetric
method.

e Creatine  Kinase (CK): The  kinetic
determination method was followed in the
estimation of CK activity.'”” Enzyme activity
was assayed with a Syrbio kit.

e Fructose: The fructose level was estimated
according to the method of Mann."

Hormonal Examination

Serum concentrations of four reproductive
hormones  [testosterone, prolactin  (PRL),
luteinizing hormone (LH), and follicle-

stimulating hormone (FSH)] were measured by
using mini-VIDAS (VIDAS 12 model, 1992)
through an enzyme linked fluorescent assay
(ELFA) technique.

Statistical Analysis

Statistical analysis was done using the Statistical
Package for Social Sciences (SPSS), version
10.5, computer software. The results were
reported as a mean + SD. Statistical comparisons
between groups were made using the Student’s t-
test and a p value of < 0.05 was considered
significant. Differences between groups were
analyzed wusing an analysis of variance
(ANOVA), where p < 0.05 was regarded as
statistically =~ significant. Pearson correlation
coefficients were calculated to check the
relationship between variables. '
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Results
Seminal Fluid Analysis (SFA)

The results of SFA (Table 1) revealed that the
patients had higher liquefaction times than the
control group (P<0.05), while semen volume was
lower in the patients when compared to the
control group (P<0.05). All semen samples had
normal alkaline pH value, which were within the
normal limit. No significant difference between
the studied cases and the control was seen in
regard to sperm concentration. The percentage of
motile sperm and mean of sperm grade activity
(the quality of forward movement) were lower in
the patients when compared to the control group
(P<0.001). The patients had more abnormal
sperm morphology (P<0.05) with a higher
percentage of sperm agglutination (P<0.05) when
compared with the control group. Regarding
seminal fluid infection, the results revealed that
the concentrations of leukocytes and phagocytes
were higher in the patients when compared to the
control group (P<0.05).

Levels of the Seminal Biochemical Parameters
and their Correlation with Sperm Function
Tests

The means of the seminal biochemical
parameters of the patients are shown in Table (2).
The correlation between values of these
parameters and sperm function tests indicated
that there was no significant correlation (P>0.05)
between the level of seminal TP and all sperm
function tests. However, a significant positive
correlation (r = +0.29, P<0.05) was found
between the level of seminal cholesterol and
sperm concentration (Figure 1). A significant
positive correlation was found between the level
of seminal calcium and the percentage of sperm
motility (r = +0.27, P<0.05) and sperm grade
activity (r = +0.37, P<0.05) (Figures 2 and 3). A
non-significant correlation (P>0.05) was found
between the level of seminal CK and sperm
function tests. The level of seminal fructose
revealed a significant negative correlation with
sperm concentration (r = -0.41, P<0.001), the
percentage of sperm motility (r = -0.28, P<0.05),
and sperm grade activity (r = -0.32, P<0.05) as
shown in Figures 4, 5 and 6, respectively.

Table (1): Semen physical characteristics of the patients and the control group.

Semen Characters Value in patients (Mean + SD) Value in control Normal
(Mean + SD) Value®

Liguefaction time (minute) 35.20"+8.52 24.56 +£3.48 <30
Semen volume (ml) 2.54+0.95 3.83+0.72 2-6 ml
pH 7.85+0.14 7.62£0.12 7.4-8.2
Sperm concentration (million/ml) 47.57 £ 15.45 50.76 £8.75 > 20
Sperm motility (%) 30.47"" +12.25 70.42 +5.92 > 60
Grade of activity (Macleod scale) 1.617+£0.42 3.15+0.55 >3
Sperm abnormality (%) 50.30"+7.53 32.28+5.43 <50
Sperm agglutination (%) 3.62"+2.46 1.54+0.68 Negative
Leukocytes concentration (million/ml) 213" +1.42 0.58 £0.23 <1
Phagocytes concentration (million/ml) 2.40"+ 1.40 0.24+0.15 <0.5

* Significant difference (P < 0.05), ** Significant difference (P < 0.001).
o World Health Organization Reference values of semen variables. In: WHO laboratory manual for the
examination of human semen and semen-cervical mucus interaction. 3" ed. Cambridge University Press.

Cambridge. 1992.7

Table (2): Level of the biochemical parameters in the seminal plasma of the patients.

Biochemical parameters Mean = SD Range
Total Protein (g/100ml) 4.71+£0.70 2.80-6.40
Cholesterol (mg/100ml) 31.58+12.57 8.50—-56.80
Calcium (mg/100ml) 16.58+4.77 8.00—-30.00
Creatine Kinase (IU/L) 218.80 £46.64 122.00 - 320.00
Fructose (mg/100ml) 251.93+£57.29 128.00 - 355.00
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Figure (1): Correlation of seminal cholesterol level and sperm concentration in the patients (r=
+0.29, P<0.05).
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Figure (2): Correlation of seminal calcium level and the percentage of sperm motility in the patients
(r=+0.27, P<0.05).
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Figure (3): Correlation of seminal calcium level and sperm grade activity in the patients (r = +0.37,
P<0.05).
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Figure (4): Correlation of seminal fructose level and sperm concentration in the patients
(r=-0.41, P<0.001).
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Figure (5): Correlation of seminal fructose level and the percentage of sperm motility in the patients
(r=-0.28, P<0.05).
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Figure (6): Correlation of seminal plasma fructose level and sperm grade activity in the patients (r=
-0.32, P<0.05).
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Level of the Serum Reproductive Hormones
and their Correlation with Sperm Function
Tests

The levels of the reproductive hormones in the
serum of the patients and the control group are
shown in Table (3). The levels of these hormones
were within the normal values except PRL which
was significantly higher (P<0.001) in the patients

Studying the correlation between the levels of
these hormones and sperm function tests revealed
that non-significant correlation (P>0.05) was
observed between the levels of both serum
testosterone and serum LH with various sperm
function tests, while a significant negative
correlation was found between the levels of both
serum PRL (r = -0.29, P<0.05) and serum FSH
(r= -0.28, P<0.05) with sperm concentration as

than the control group, and LH which was shown in Figures (7 and 8), respectively.
significantly lower (P<0.05) in the patients than

the control group.

Table (3): Level of the reproductive hormones in serum of the patients and the control group.

Value in patients Value in control

Hormone Normal Value®

(Mean + SD) (Mean £ SD)
Testosterone (ng/ml) 6.43 +2.66 7.23+ 145 3.00-9.00
Prolactin (ng/ml) 9.88"+5.23 4.78+2.15 1.50-7.50
Luteinizing hormone (mIU/ml) 325" +1.82 5.83+1.54 4.60—10.0
Follicle-stimulating hormone (mIU/ml) 5.31+4.66 6.21+3.12 1.70—12.00

* Significant difference (P < 0.05), ** Significant difference (P < 0.001).

o Braunwald E, Fauci AS, Kasper DL, Hauser SL, Longo DL,Jameson JL. Laboratory values of clinical
importance (Appendices) In: Harrison's Principles of Internal Medicine. 15th ed (Vol. 2). McGraw-Hill
Companies. USA. 2001. °
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Figure (7): Correlation of serum prolactin level and sperm concentration in the patients (r = -0.29,
P<0.05).
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Figure (8): Correlation of serum FSH level and sperm concentration in the patients (r = -0.28,
P<0.05).
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Discussion

Focusing on the evaluation of the patients’ semen
analyses, the results indicate a significant
increase in the liquefaction time associated with a
significant decrease in semen volume when
compared to the control group. Inadequate
liquefaction of ejaculated semen may indicate a
deficiency of prostatic enzymes. ' Low semen
volumes could be attributed to abnormalities in
accessory sex gland fluid synthesis or secretion.'’
The low percentage of sperm motility and sperm
forward progression in the studied cases may be
due to many factors such as spermatozoal
structural  defects, genital tract infection,
antisperm  antibodies, and partial ductal
obstruction. '* The presence of abnormal sperm
forms in the studied cases can be due to a variety
of insults including infection, testicular stress
(e.g. varicocele, poor sperm production, or
environmental toxins), or a hormonal imbalance.
'® An increased percentage of agglutinated sperm
in the semen of the patients may be attributed to
the presence of antisperm antibodies in the
seminal plasma or to infections of the male
genital tract. Shibahara et al."” reported that
antisperm antibodies bound to sperm surfaces
causing a relatively high incidence of
asthenospermia. Most of the semen samples
showed elevated leukocytes and phagocytes
concentrations above the normal limit stated by
WHO. ’ Leukocytes in the semen can originate
from various sources, namely, the urethra,
prostate, seminal vesicles, and epididymidis;
therefore, their presence represents a variety of
pathologic changes. '®

In agreement with other investigators, ** *' we
have found a wide range of protein levels in the
seminal plasma of the infertile patients. Non-
significant correlation was found between the
level of seminal TP and sperm function tests.
Regarding sperm concentration, this may indicate
that spermatozoa do not contribute protein
significantly to seminal plasma. These results
agree with the finding of a previous study. *' The
level of seminal cholesterol in the patients was
lower than those of other workers. *” ** This
could be attributed to the different methods used

103

to perform the biochemical analysis in this study
when compared with the previous works. A
significant positive correlation was found
between the seminal cholesterol level and sperm
concentration. This finding is in agreement with
the finding of a previous study. *° These results
may be due to the possibility of the loss of
cholesterol molecules from the spermatozoa cell
membrane. The exchange of cholesterol between
sperm cells and seminal plasma was shown by
the striking correlation between the lipid
composition of seminal plasma with that of
sperm. 2 ™ level of seminal calcium in the
patients was lower than those reported in
previous studies. 2425 On the other hand, it was
higher than the value which was reported in
another study. *° These differences may be due to
the degree of asthenospermia in the original
semen samples. A significant positive correlation
was found between the level of seminal calcium
and the motility characteristics of the sperm
(sperm motility and sperm grade activity). These
observations are in agreement with the findings
of Prien et al., *° whereas they disagree with
results of Hong et al. ’ In spite of all these
conflicting results, findings of our study suggest
that, sperm motility is indeed related to the
seminal Ca®" content, and this relationship
between Ca®” and sperm motility characteristics
seems logical according to the suggestion that
Ca® may activate ATP and drive flagella
movement of sperm. **

In the current study, the level of seminal CK was
lower than that recorded by other investigators. **
This difference may be due to the choice of
patients, since patients’ selection in the present
study included asthenospermic infertile patients
only while in that study infertile patients with
various types of infertility were included (i.e.
oligozoospermia, asthenospermia, and
teratospermia). A non-significant correlation was
found between the level of seminal CK and
sperm function tests. These results are in broad
agreement with those of a previous research. ** In
agreement with previous studies " ', we
observed that the level of seminal fructose was
within the normal levels reported in available
literature. We also observed a wide range of
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fructose levels in the seminal plasma. This
finding may be due to the fact that although the
fructose level in human semen is under
androgenic regulation, many factors such as
storage, frequency of ejaculation, blood glucose
levels, and nutritional status can also affect the
seminal fructose level. ** Fructose levels in the
seminal plasma of the patients showed a
significant negative correlation with sperm
concentration. A similar result was reported by
other researchers. ***' This result is logical, since
the spermatozoa utilize fructose as metabolic
energy. >

Also, the present result could be explained on the
grounds that the feedback mechanism of low
spermatogenesis induces an increase in pituitary
gonadotrophins thus stimulating testosterone
production which in turn induces fructose
synthesis. ** Our results are also in agreement
with Lewis-Jones et al. ** with regard to the
significant negative correlation between the level
of seminal fructose and sperm motility
parameters (sperm motility and sperm grade
activity). These results suggest that the more
active sperm used more fructose as a source of
energy, since fructose has been reported to be the
source of energy needed for the motility of the
sperm. ¢

In the present study, a non-significant difference
was found between the patients and the control
group in regarding to the level of serum
testosterone. This finding may be explained on
the grounds that normal testosterone levels could
be seen in cases of germinal compartment failure,
some cases of partial androgen resistance, and
sometimes in cases with possible
hypogonadotropic hypogonadism. *” ** A non-
significant correlation was found between the
level of serum testosterone of the asthenospermic
patients and their sperm function tests. Uhler et
al. ** reported that a non-significant correlation
was found between serum testosterone and any
semen quality variable in normal couples. The
significant elevated levels of PRL when
compared with the control group were in
agreement with those found in a previous study.*
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A significant negative correlation was found
between the level of serum PRL and the
concentration of sperm. This negative correlation
may reflect impaired spermatogenesis in the
patients who complained of hyperprolactinemia.
It has been reported that men with
hyperprolactinemia usually are sexually impotent,
and often have a low sperm concentration. *'

The significant reduction in the level of serum
LH in the asthenospermic patients when
compared with the control group could be due to
some sort of pituitary or hypothalamic defect
(hypogonadotropic hypogonadism) especially in
the presence of hyperprolactinemia in the studied
cases. A non-significant correlation was
observed between the level of serum LH and
various sperm function tests. The same finding
was reported in normal couples. * A non-
significant difference was found between the
patients and the control group in regards to the
level of serum FSH. The current results showed
that the serum FSH was significantly negatively
correlated with sperm concentration. Similar
results were also reported by previous studies in
infertile men * and in fertile men. *

References

1.Gronowski AM, Landau-Levine M. Reproductive
Endocrine Function. In: Tietz Textbook of Clinical
Chemistry. Burtis CA, Ashwood ER (eds). 3™ ed.
W. B. Saunders Company. Philadelphia, London,
Toronto, Sydney, Tokyo, USA. 1999: pp. 1601-
1641.

2. Andrade-Rocha FT. Sperm parameters in men with
suspected infertility: Sperm characteristics, strict
criteria  sperm  morphology  analysis  and
hypoosmotic swelling test. J. Reprod. Med., 2001;
46: 577-582.

3.Uhler ML, Zinaman MJ, Brown CC, Clegg ED.
Relationship between sperm characteristics and
hormonal parameters in normal couples. Fertil.
Steril. 2003; 79 (Suppl. 3): 1535-1542.

4.Glezerman M, Bartoove B. Semen analysis. In:
Infertility: male and female. Insler V and Lunonfeld
B. (eds). Churchill Livingston, Edinburgh, London,
Madrid, Melbourne, New York, Tokyo. 1993: pp.
285-315.

J Med J 2012; June: Vol. 46 (2) http/dar.ju.edu.jojmj



Relationship of Seminal Biochemical Parameters and Serum Reproductive Hormones with
Sperm Function Tests in Asthenospermic Patients... Adnan S. Al-Janabi et al.

5.Stegmayr B, Ronquist G. Distribution of cyclic
AMP in human seminal plasma and its relation to
sperm progressive motility. Scand. J. Urol. Nephrol.
1982; 16: 91-95.

6. World Health Organization WHO Manual for the
standardized investigation and diagnosis of the
infertile couple. Cambridge University Press.
Cambridge. 1993.

7.World Health Organization Reference values of
semen variables. In: WHO laboratory manual for the
examination of human semen and semen-cervical
mucus interaction. 3™ ed. Cambridge University
Press. Cambridge.1992.

8.Dale B, Elder K. Sperm oocyte interaction, sperm
parameters and sperm preparation techniques. In: in
vitro fertilization. Cambridge University Press.
1997: 20-120.

9.Silverman LM, Christenson RH, Grant GH. Amino
acids and proteins. In: Textbook of clinical
chemistry. Tietz, N.W. (ed). W.B. Saunders
Company. Philadelphia. 1986: 519.

10.Richmond W. Preparation and properties of
cholesterol oxidase from Nocardia sp. and its
application to the enzymatic assay to total
cholesterol in serum. Clin. Chem. 1973; 19: 1350-
1356.

11.Baginski ES, Marie SS, Clark WL, Zak B. Direct
microdetermination of serum calcium. Clin. Chim.
Acta. 1973; 46: 46-54.

12.Kavanagh JP, Darby C. Creatine kinase and ATPase
in human seminal fluid and prostatic fluid. 7.
Reprod. Fertil. 1983; 68: 51-56.

13.Mann T. Fructose and fructolysis in semen in
relation to fertility. Lancet 1948; 254: 446.

14.Daniel WW. Biostatistics: A Foundation for
Analysis in the Health Sciences. John Wiley and
Sons, New York. 1983.

15.Braunwald E, Fauci AS, Kasper DL, Hauser SL,
Longo DL, Jameson JL. Laboratory values of
clinical importance (Appendices) In: Harrison's
Principles of Internal Medicine. 15th ed (Vol. 2).
McGraw-Hill Companies. USA. 2001.

16. Alexander NJ. Male evaluation and semen analysis.
Clin. Obstet. Gynecol 1982; 25: 463- 493.

17.Siegel MS. The male fertility investigation and the
role of the andrology laboratory. JRM 1993; 38:
317-334.

18.Sigman M, Howards SS. Male Infertility. In:
Campbells' Urology. Walsh PC, Retik AB, Vaughan
ED, Wein AJ (eds). W.B. Saunders Company. USA.
1998: pp. 1287.

105

19.Shibahara H, Tsunoda T, Taneichi A, Hirona Y,
Ohno A, Takamizawa S. Diversity of antisperm
antibodies bound to sperm surface in male
immunologic infertility. Am. J. Reprod. Immunol.
2002; 47: 146-150.

20.Kzeer DG. Some biochemical changes in human
seminal fluid in relation to sperm count. M. Sc.
Thesis, College of Medicine, Baghdad University.
1990.

21.Saleh BY. Enzymes and glycoprotein in the seminal
fluid of infertile man. M. Sc. Thesis, College of
Medicine, University of Mosul. 2001.

22.Srivastava A, Chopra SK, Dasgupta PR.
Biochemical analysis of human seminal plasma. 1-
fructose, ascorbate,  cholesterol,  adenosine
triphosphate and lactic dehydrogenase. Andrologia
1983; 15: 431-435.

23.Huacuja L, Delgado NM, Calzada L, Wens A,
Reyes R, Pedron N, Rosado A. Exchange of lipid
between spermatozoa and seminal plasma in normal
and pathological human semen. Arch. Androl. 1981;
7: 343-349.

24.Arver S. Studies on zinc and calcium in human
seminal plasma. Acta. Physiol. Scand. 1982; 507
(Suppl. 1): 1-21.

25.Umeyama T, Ishikawa H, Takeshima H, Yoshii S,
Koiso K. A comparative study of seminal trace
elements in fertile and infertile men. Fertil. Steril.
1986; 46: 494-499.

26.Prien SD, Lox ChD, Messer RH, Deleon FD.
Seminal concentrations of total and ionized calcium
from men with normal and decreased motility.
Fertil. Steril. 1990; 54: 171-172.

27.Hong CY, Chiang BN, Turner P. Calcium ion is the
key regulator of human sperm function. Lancet
1984; 2: 1449-1451.

28.Irvine DS, Aitken RJ. The value of adenosine
triphosphate (ATP) measurements in assessing the
fertilizing ability of human spermatozoa. Fertil.
Steril. 1985; 44: 806-813.

29.Rolf C, Behre HM, Cooper TG, Koppers B,
Nieschlag E. Creatine kinase activity in human
spermatozoa and seminal plasma lacks predictive
value for male fertility in in vitro fertilization. Fertil.
Steril. 1998; 69: 727-734.

30.Videla E, Blanco AM, Galli ME, Fernandez-
Collazo. Human seminal biochemistry: fructose,
ascorbic acid, citric acid, acid phosphatase and their
relationship with sperm count. Andrologia 1981; 13:
212-214.

J Med J 2012; June: Vol. 46 (2) http/dar.ju.edu.jojmj



Relationship of Seminal Biochemical Parameters and Serum Reproductive Hormones with
Sperm Function Tests in Asthenospermic Patients... Adnan S. Al-Janabi et al.

31.Zopfgen A, Priem F, Sudhoff F, Jung K, Lenk S,
Loening SA, Sinha P. Relationship between semen
quality and the seminal plasma components:
carnitine, alpha-glucosidase, fructose, citrate and
granulocyte elastase in infertile men compared with
a normal population. Hum. Reprod. 2000; 15: 840-
845.

32.Partin AW, Coffey DS. The molecular biology,
endocrinology, and physiology of the prostate and
seminal vesicle. In: Campbell's Urology. Wallach
PC, Retik AB, Vaughan ED, Wein AJ (eds). 7th ed.
(vol. 2). W.B. Saunders Company. Philadelphia.
1998: pp. 375-393.

33.Phadke AM, Samant NR, Deval SD. Significance of
seminal fructose studies in male infertility. Fertil.
Steril. 1973; 24: 894-903.

34.Moon KH, Osborn RH, Yannone ME, Bunge RG.
Relationship of testosterone to human seminal
fructose. Invest. Urol. 1970; 7: 478-486.

35.Lewis- Jones DI, Aird IA, Biljan MM, Kingsland
CR. Effect of sperm activity on zinc and fructose
concentrations in seminal plasma. Hum. Reprod.
1996; 11: 2465-2467.

36.Mann T. Fructose, polyols, and organic acid. In: The
biochemistry of semen and of the male reproductive
tract. Nam, T. (ed). Methuen. London. 1964: pp.
237-264.

37.Tietz NW. Clinical Guide to Laboratory Tests. 3rd
ed. W.B. Saunders Company. Philadelphia. 1995:
pp. 248-249 and 410-580.

106

38.Santen RJ. The testis: Function and Dysfunction. In:
Reproductive Endocrinology: physiology,
pathophysiology, and clinical management. Yen
SSC, Jaffe RB, Barbieri RL (eds). 4th ed. W.B.
Saunders Company. Philadelphia, London, Sydney.
1999: PP. 632-668.

39.Uhler ML, Zinaman MJ, Brown CC, Clegg ED.
Relationship between sperm characteristics and
hormonal parameters in normal couples. Fertil.
Steril.2003; 79 (Suppl. 3): 1535-1542.

40.Al-Alousi SS. Classification of male infertility
according to seminal changes. High Diploma Thesis,
Institute for Embryo Research and Infertility
Treatment, Baghdad University. 2004.

41.Prescott RWG, Johnston DG, Kendall-Taylor P,
Crombie A, Hall K, McGregor A, Hall R.
Hyperprolactinemia in men-response to
bromocriptine therapy. Lancet 1982; 1: 245-248.

42.Reyes-Fuentes A, Chavarria ME, Carrera A,
Aguilera G, Rosado A, Samojlik E, Iranmanesh A,
Veldhuis JD. Combined alterations in pulsatile LH
and FSH secretion in idiopathic oligospermic men:
Assessment by deconvolution analysis - a clinical
research center study. J. Clin. Endocrinol. Metab.
1996; 81: 524-5209.

43.Subhan F, Tahir F, Ahmed R, Khan A.
Oligospermia and its relation with hormonal profile.
J. Pak. Med. Assoc.1995; 45: 246-247.

44,

J Med J 2012; June: Vol. 46 (2) http/dar.ju.edu.jojmj



Relationship of Seminal Biochemical Parameters and Serum Reproductive Hormones with
Sperm Function Tests in Asthenospermic Patients... Adnan S. Al-Janabi et al.

& ikl ddby Oyl as faoll LG [REHTVIPI (PR PPN [ S IE TS [ PN [ )P
! SRy PP

2 N s 1o % (gghigalt Blaadl s Jp ol s OUs
é\j,.‘\ Sy (S dmolr cf#\ 2\.“.1543\.;& ejb ("“é -2 Sé‘j’.‘\ R cw,@.‘.“ dmel> -1

skl

g o el 3 35 Slsebly sl LG Aol aadl LSl ules e Sstees on il B uﬁ:d—.\@\
cld) ry o 3 sl de o Giladl Ay oLl

S samaS Cmad) el e Sy 205 Galadl ag x Osile Liape 60 ol s aas tEod) Bjby o gl
¢ 3558 Gl S 5] e S g S SN gl e IS B F sl L L sl ) s caar
O3l S Vaally (Ogpiupienl 1 ay ol (3 RIS Slgen aY snbl ol sl pd) Sl sl L)
roml) 5351 Ogndly ¢ sl

el (Sstn O A8l B3e wlamg) By (Gl Sy (55l Japied S (S5 G Bipian Bse B o] il
v Bede (same ISayy LIl Lyl Sls 0 Lazy (bl bLaS g a8l Calaill el ddl)y A aflasy (ssill
1ol Calail) gl el BT ailasty (sol) Sl St O Spime [y e o el S5 (ool eSSt
Sy 5y bl 5y all SV St O e JSias WL Ll B3 oty sl g o (i) DL s
ckledl S5 Lall (3 ) a2 Osa bl (Stn Lyl Lo BYs

Bl Slahall Saide Slshas o bl 3 2050 SUsedly (gl BLIL 2ol Bpd) cloSUl julan o5 1dedl)
coakadl Ay oty plall sds cn Il B0 Aulys dis Lot ST 2 il (3 Rl

calaidl Ay ot i SIS Slsa bl ¢ goll Bl LS caladl) oy AN SLIST

107 J Med J 2012; June: Vol. 46 (2) http/dar.ju.edu.jojmj



