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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background and objectives: Benign prostatic hyperplasia
(BPH) is a common benign tumour of the prostate that
becomes more common as men age. The purpose of this study
is to investigate the relationships between serum zinc and
testosterone in BPH patients in Iraq.

Methods: This case-control study entailed gathering 90
subjects which were separated into two groups, group A consisted
of 60 patients with benign prostatic hyperplasia, while group
B consisted of 30 healthy males. Diagnosis revealed patient's
prostate volumes (PV) were equal to or more than 25 millilitres.
Both groups had their serum zinc and serum testosterone levels.

Results: The study showed that the mean prostate size was
elevated significantly in the BPH group (54.0+8.4cc) as
compared with the control group (19.66=2.88cc) (P:0.01). There
is a significant reduction in the serum testosterone concentration
of benign prostatic hyperplasia patients, (4.05+3.1 ng/ml), as
compared with control subjects, (11.37 + 2.87; p<0.01). There
is a significant reduction in the serum zinc concentration of
benign prostatic hyperplasia patients, (70.4+£9.63 ng/ml), as
compared with control subjects, (99.3+10.5; p<0.01). The
higher percentage of benign prostatic hyperplasia is in patients
above 66 years, and the lowest is in the age group 45-55 years.
Conclusion: Serum testosterone and zinc are significantly lower
in benign prostatic hyperplasia patients than in age-matched
healthy controls. All benign prostatic hyperplasia patients have
larger prostates than normal healthy control participants of the
same BMI. All BMI groups of benign prostatic hyperplasia
patients had lower serum testosterone and zinc than normal
healthy control persons of the same BMI.

Key words. Benign prostatic hyperplasia, Serum zinc, Serum
testosterone.

Introduction.

Benign Prostate Hyperplasia, often known as BPH, is an
enlargement of the prostate tissue that does not result in cancer
and is a common reason why men experience symptoms related
to their lower urinary tract (LUTS) [1]. Histological BPH is
more prevalent in older men, where it affects approximately
40% of men in their 50s and 60s and 90% of men over the age of
80. This condition is more prevalent in countries with a Western
lifestyle [2,3].

The periurethral gland (PUG) is the first site of enlargement
(hyperplasia) in individuals with BPH. This occurs in the fourth
decade of life. The enlargement then extends to the transition
zone (TZ), which is the primary site of BPH [4]. Benign
prostatic hyperplasia develops in the transition zone of the
prostate gland. If the adenoma grows to a significant size, it may
constrict or compress the prostatic urethra, which can result in
bladder outflow obstruction (BOO) [5]. A typical description
of TZ describes it as having three lobes: two lateral lobes and a
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median lobe, all of which have the potential to cause symptoms
of lower urinary tract syndrome (LUTS) [4].

Compression of the urethra, which can be caused by
hyperplasia, can lead to cumulative obstruction of the flow of
urine, insufficient emptying, or failure to void. Additionally,
hyperplasia can induce persistent dribbling of urine. If you never
empty your bladder, the pee that is left behind will get stagnant
and ionized, which will lead to infection. The accumulation of
urine in the bladder can lead to the creation of stones, which
forces the bladder muscle to become more robust to pass
through the obstruction. In severe situations, benign prostatic
hyperplasia (BPH) can lead to sepsis, irreversible bladder
damage, kidney failure, and even death. If urine begins to back
up in the kidney, increasing damage may ensue, which can lead
to renal impairment and subsequent uremia (the toxic symptoms
of kidney failure) [6,7].

zinc is considered to be one of the key trace elements that
are responsible for maintaining optimal homeostasis within
the body. Because the body is unable to store this component,
it must be obtained through the consumption of food. It is
essential for the proper functioning of the lining of the male
reproductive organs, as well as spermatogenesis, capacitation,
acrosome response, and hormonal balancing [8].

Zinc content in human bodies in concentrations ranging
from (1.4-2.3 g). The zinc content of the body is distributed
as follows: 60% is found in the muscles, 30% is found in the
bones, and 10% is found in other organs such as the brain, skin,
prostate, and mammary glands. Zinc intake of approximately
15-20 mg per day is recommended for adults [9].

Zinc can be found at the highest concentration in the prostate
compared to any other organ. The immediate environs of prostate
epithelial cells are where the highest concentrations of zinc are
found. Zinc is present in the tissues of the prostate at a level of
150 g/g, which is three times more than the quantity found in
other soft tissues. The amount of it found in the prostate is one
hundred times larger than the amount found in plasma [10,11].

To produce and secrete significant quantities of citrate,
the prostate stores a lot of zinc in the specialized acinar
epithelial cells of the peripheral zone. These cells are located
in the periphery. In the prostatic gland, there is a connection
between the metabolism of citrate and zinc levels. Zinc in the
mitochondria inhibits the enzyme known as M-aconitase, which
is responsible for catalysing the first phase of the Krebs cycle,
which is the conversion of citrate to isocitrate. Because zinc
has an inhibiting effect, citrate accumulates in the mitochondria
before it is transferred to the cytosol [12].

Testosterone is a steroid hormone that is responsible for the
development of typical male sexual traits and function, as well
as the preservation of homeostasis throughout life in many
organ systems. Testosterone is the main androgen present in
males. Leydig cells in the testes create almost 95%, with the
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remaining 5% coming from the adrenal gland and then being
disseminated throughout the body [13]. Over 97% of the
circulating testosterone is protein-bound, with equal quantities
to albumin and the structurally related specific sex hormone
binding globulin (SHBG), also known as androgen-binding
protein (ABP) [14].

The testis produces approximately 6-7 milligrams of
testosterone every day [15]. The testis has a significant excess
of (free) testosterone because testosterone concentrations are 200
times higher than those of SHBG/ABP. Testicular testosterone
levels are roughly 80-fold higher than peripheral blood levels [16].

The growth of the sperm cell is the main reproductive function
of testosterone in males. Testosterone triggers a nuclear
activation process in the Sertoli cells of the testicles, which
accelerates and catalyzes the maturation and production of
sperm during the process of spermatogenesis [17]. If the male is
to be fertile, it is crucial and necessary to maintain testosterone
levels in the Sertoli cells for the growth of sufficient numbers
of mature, viable sperm. Additionally, testosterone helps the
male accessory sex glands (prostate, seminal vesicles, and
epididymides) grow and function properly, which promotes
sperm generation and function as well as copulation [18]. The
secondary sex traits of males, such as the usual deeper male
voice, greater body hair, penile growth, desire, and more
aggressive behaviour patterns, are also related to the influence
of testosterone [19].

Patients and Methods.

The case-control study lasted three months, from mid-
November to the end of February, at Al-Kindi Teaching Hospital
and Ghazy Al-Hariri Hospital in Baghdad Governorate, Iraq. It
entailed gathering 90 blood samples, which were separated into
two groups. The first group (A) consisted of 60 patients with
benign prostatic hyperplasia ranging in age from 45 to 80 years,
while the second group (B) consisted of 30 healthy males aged
45 to 80 years. All participants in this study provided approved
permission with a questioner.

Exclusion criteria

1. Prostate Cancer

2. Prostatitis

3. Hormonal Therapy

4. Chronic Renal Failure.

5. Surgical Operation (Prostate, Hypothalamus,
Pituitary).

6. prostate volume less than 28 cc

Data collection form: After getting the participants' permission
to participate in the study. collecting their personal information,
including their names, ages, weights, lengths, and prostate
sizes; each individual was assigned a unique serial number and
provided information about themselves. Patients diagnosed
with Benigni prostate hyperplasia had an international prostate
symptom score of 18 or higher; the patient's prostate volumes
(PV) were equal to or more than 25 millilitres. Radiologists with
competence in the department used transabdominal ultrasound
equipment manufactured in Germany by Siemens to figure
out how big the prostate gland is. Based on research that had
already been done, the IPSS was made for all patients. Patients

Testis,

82

submitted complete IPSS forms before their evaluations. Mild
symptoms are defined as a score of seven or less, moderate
as eighteen or more, and severe as twenty or more. Neither
the American Urological Association (AUA) index nor the
International Prostate Symptom Score (IPSS) questionnaire
is specific for benign prostatic hyperplasia, urinary flow rate,
postvoid residual volume, or bladder outlet obstruction (BOO);
Both are reliable and sensitive enough for use in assessing
symptoms.

Determine Zinc by ELISA: The assay of zinc is based on that
the zinc binds to a ligand with the development of absorbance
at 560nm. It can be used with biological samples such as serum,
plasma, CSF, or urine.

Determination of Total Testosterone

*1st incubation: 12 pL of samples are incubated with a
biotinylated monoclonal testosterone-specific antibody. The
binding sites of the labelled antibody become occupied by the
sample analyte (depending on its concentration).

* 2nd incubation: After the addition of streptavidin-coated
microparticles and a testosterone derivate labelled with a
ruthenium complex, the complex becomes bound to the solid
phase via the interaction of biotin and streptavidin.

* The reaction mixture is aspirated into the measuring cell,
where the microparticles are magnetically captured onto the
surface of the electrode. Unbound substances are then removed
with ProCell M. Application of a voltage to the electrode then
induces chemiluminescent emission, which is measured by a
photomultiplier.

= Results are determined via a calibration curve which is an
instrument specifically generated by 2-point calibration and a
master curve provided via the reagent barcode or e-barcode.

Statistical analysis: All patients signed an informed consent
to take part in the study, and the study was approved by the
ethical committee of Tikrit University, College of Medicine.
All data were presented as mean and standard deviation
(SD), Statistical analysis was implemented with correlation
Analysis and t-test, and a P value of less than 0.05 was regarded
significant. Analysis was performed by IBM SPSS Statistics for
Windows version 23.0.

Results.

Prostate size: There was a significant enlargement in the
size of the prostate in patients (54.0+8.4 cc), as compared with
control subjects (19.66+2.88cc) (Table 1).

Serum zinc: There was a significant reduction in the serum
zinc concentration of benign prostatic hyperplasia patients
(70.4+9.63 ng/ml), as compared with control subjects (99.3 +
10.5; p<0.01) (Table 1).

Serum testosterone: There was a significant reduction in the
serum testosterone concentration of benign prostatic hyperplasia
patients (4.05+3.1ng/ml), as compared with control subjects
(11.374£2.87ng/ml; p<0.01) (Table 1).

There is a significant increase in the size of the prostate in all
age groups of BPH patients as compared with normal healthy
control subjects counterparts of the same age group, (p<0.01).
However, there is no significant differences regarding the size of
the prostate between the age groups of BPH patients.



Table 1. The prostate size in benign prostatic hyperplasia patients and
control subjects.

Studied groups BPH Control p-value
(n=60) group (n=30)

Size Prostate ( cc) 54.0+8.4 19.66+2.88 0.01

Zinc (ng/mL) 70.4+9.63 | 99.3+£10.5 0.01

Testosterone (ng/mL) 4.05+3.1 11.37£2.87 0.01

Table 2. Impact of age on size of prostate, serum zinc, and serum
testosterone in BPH patients.

Studied gr%)ips Size Prostate Zinc Testosterone
groups (T (CO) (ng/ml) (ng/ml)
BPH 45-55 52.0 a+8.4 67.52 a+8.05 3.42¢+1.34
(n=60) 56-65 59.67a£7.72 |70.29 a+7.81 3.80 c£1.45

> 66 62.59a+8.4  70.75a+9.66 |3.73c+1.88
Control ~ 45-55 18.37b+£2.63 96.46b+8.47 12.3a+2.13
Group 56-65 21.26b+2.12 1 107.87b£9.96 9.61b+1.02
(=30)  >66 22.62b+£0.67 99.93b+£5.31 9.95b+1.74
P. value 0.01 0.01 0.01

The different letter means significant differences (p<0.05) between
groups.

Table 3. Relation of Size Prostate with the BMI of benign prostatic
hyperplasia.

BMI

Studied Group Size Prostate  Zinc Testosterone
groups (ke/m?) (CO) (ng/ml) (ng/ml)
(15;9;33'9 47.50a£10.21 68.65b+9.58 1.97b+0.30
BPH 24-28.9
(n=60)  (n=24) 56.60a£16.91 69.71b+£8.92 4.73b+3.94
>29
52.94a+12.57 71.13b+8.27 3.79b+2.40
(n=32)
(11?;933'9 17.83b+2.61 95.02a+6.09  9.78a+0.62
Control 24289
Group e 20.26b+3.43  102.71a+2.07 |12.64a+5.10
(n=5)
(n=30) ~ 29
19.87b+2.79 199.33a+7.08 | 11.37a+2.40
(n=21)
p-value 0.01 0.01 0.01

There is a significant reduction in serum zinc in all age groups
of BPH patients as compared with normal healthy control
subjects counterparts of the same age group, (p<0.01). However,
there is no significant differences regarding serum zinc between
age groups of benign prostatic hyperplasia patients.

There is a significant reduction in serum testosterone in all
age groups of benign prostatic hyperplasia patients as compared
with normal healthy control subjects counterparts of the same
age group, (p<0.01). However, there is no significant differences
regarding serum testosterone between age groups of benign
prostatic hyperplasia patients (Table 2).

There is a significant increase in prostate size in all BMI groups
of benign prostatic hyperplasia patients as compared with normal
healthy control subjects' counterparts of the same BMI group,
(p<0.01). There are significant differences regarding prostate
size between groups of benign prostatic hyperplasia patients.
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There is a significant reduction in serum zinc in all age groups of
benign prostatic hyperplasia patients as compared with normal
healthy control subjects counterparts of the same BMI group,
(p<0.01). However, there is no significant difference regarding
serum zinc between BMI groups of benign prostatic hyperplasia
patients. There is a significant reduction in serum testosterone
in all BMI groups of benign prostatic hyperplasia patients as
compared with normal healthy control subjects counterparts of
the same BMI group, (p<0.01). However, there is no significant
difference regarding serum testosterone between groups of
benign prostatic hyperplasia patients (Table 3).

Discussion.

The present study found a there is a significant enlargement
in the size of the prostate in patients agreeing with previous
findings that benign Prostate Hyperplasia is a non-cancerous
growth or enlargement of the prostate tissue that is a frequent
cause of lower urinary tract symptoms (LUTS) in men [1].

According to the findings of this study, the content of zinc
in the serum of men with BPH is significantly lower than
that of normal healthy controls. A lot of studies mentioned
the importance of zinc in prostate physiopathology, showing
its favourable action in modulating some enzymatic systems
(5-alpha- reductase, aconitase, phosphomonoesterase), in
testicular androgen metabolism, and spermatogenesis [20-22].

The findings of the current study are consistent with those of
earlier studies, which discovered a significant drop in serum zinc
levels in BPH patients [22-24]. Christudoss et al. concluded that
“BPH or prostate carcinoma may be associated with a reduction
in the levels of tissue zinc, plasma zinc, and an increase in urine
zinc/creatinine [24]. In this study, there was a big drop in the
blood testosterone levels of the control subjects. This result
agrees with several past ones [25-27].

Testosterone and estrogens play important roles in prostate
growth and function, and many scientists have hypothesized that
the slow decline in serum testosterone levels or the decreasing
ratio of testosterone to estrogen that begins in midlife are factors
in BPH pathogenesis [28]. A previous study found that both
high serum testosterone levels and the ratio of testosterone to
17b-diol-glucuronide were associated with reduced BPH risk

[29,30].
Previous studies found that higher concentrations of
testosterone relative to 17b-diol-glucuronide (measuring

indirectly the conversion of testosterone to dihydrotestosterone
in the prostate), as well as testosterone and estradiol, were
associated with reduced risk of BPH [28].

In terms of physiology, in contrast to most other organs, the
prostate continues to enlarge throughout a man's adult life.
There has been a significant number of research done in the
past that investigated the function that testosterone plays in
the enlargement of the prostate. However, what makes this
association between testosterone and BPH so intriguing is the
fact that as one gets older, their levels of the hormone drop,
creating what seems to be a contradictory link between the two.
Dihydrotestosterone, often known as DHT, is a metabolite of
the hormone testosterone. According to one idea, this metabolite
should be taken into consideration since it can connect with
androgen receptors with a higher affinity than testosterone does



[31]. van der Sluis and colleagues observed that DHT activity
is substantially present in the prostate with BPH. In research
studying the effects of hormone replacement treatment (HRT)
using testosterone, they observed that the hormone greatly
increases prostate volume and PSA values [32].

The distribution of subjects according to age groups, (45-55,
56-65 years and above 66 years) revealed a higher percentage
of benign prostatic hyperplasia is in patients above 66 years,
(38 patients), and the lowest is in the age group 45-55 years, (4
patients).

The findings of the current study are consistent with those of
earlier studies, which found benign prostatic hyperplasia (BPH)
is one of the most common medical conditions in older men
[31,33,34]. According to the findings of this study, patients
with BPH across all age ranges showed a significant drop in
their serum zinc levels, (45-55, 56-65 and above 66 years). The
current outcome is consistent with the findings of several earlier
investigations, Sauer et al. [12] and Rawaa et al. [35].

Due to the role of zinc in apoptosis and truncation of the Krebs
cycle (citrate buildup), high amounts of zinc are necessary for
sustaining prostate health and function. While the high amounts
of citrate released in the prostatic fluid, a main component of
semen, are guaranteed by this particular metabolic process
in prostate cells, it adversely impacts the process of energy
production. It follows that when prostate cells experience BPH
and lose their capacity to store zinc, the Krebs cycle continues to
release energy, making the proliferation of malignant cells in the
prostate more energy-efficient for the cells. Indeed, zinc levels
are reduced by more than 50% in prostatic tissue generated from
BPH .guys with BPH already had much higher zinc excretion in
their urine than guys with a healthy prostate [12].

According to the findings of the study, there was a considerable
drop in the serum testosterone in all age groups of BPH patients,
(45-55, 56-65 and above 66 years). The present result agrees
with several previous studies where high serum testosterone
levels were associated with lower BPH risk, Khaleel FM et al.
[36] and Duarsa GWK et al. [31] and Yassin A et al. [37].

The testicles contain cells called Leydig cells, which are
responsible for producing nearly 95% of the body's testosterone.
The human testis has a considerable decline in function as a
natural consequence of ageing. A direct decline in the function
and/or amount of Leydig cells is likely the cause of a decrease in
testosterone production that occurs naturally with increasing age
[38]. The present result agrees with previous works stating that a
significant linear relationship was ascertained between BMI and
the risk of larger PV (p < 0.001). Previous research concluded,
that there was a significant linear association between BMI and
the risk of larger prostate volume in BPH patients [39,40].

On the other hand, these findings were in contrast with another
recent Nigeria study with no significant difference between PV
and BMI [41].

The sample size could have been the reason for this discrepant
outcome. While larger studies more frequently demonstrate a
link between these two features, smaller studies are more likely
to indicate no association between BMI and PV.

Benign prostatic hyperplasia (BPH) is a prevalent clinical
manifestation of prostate pathology in males, which is strongly
correlated with ageing. Genetic predisposition, eating habits,
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lifestyle choices, and environmental exposures are additional
risk factors. In addition to being epidemiologically linked
to BPH and prostate cancer, obesity is also linked to low-
grade prostatitis and subclinical LUTS. Endocrine alterations
(decreased testosterone and progesterone with increased
oestrogen and DHT) and chronic inflammation associated
with obesity as well as hypogonadism have been identified as
important mechanisms in the development of prostate pathology
[42].

The present study found a significant reduction in the serum
zinc in all groups of BMI in BPH patients as compared with
control healthy subjects of the same BMI. The present result
agrees with several previous studies, Rawaa et al. [35] and
Sauer AK.et al. [12].

The findings of the current study are in line with those of
earlier research about the connection between BMI and serum
testosterone [27,36,37].

There is a connection between being overweight and
hypogonadism that goes in both directions. Excess body fat is
the single most major contributor to low testosterone levels,
especially in men. Similarly, testosterone insufficiency can
cause BPH. A lack of testosterone is linked to dysfunctional
visceral fat, which can then lead to chronic inflammation,
insulin resistance, and low levels of sex hormone-binding
globulin (SHBG) [43].

Conclusion.

Considering the findings of this study, we may draw the
following conclusions: The highest mean of prostate volume
was recorded in the BPH group, and the lowest mean was in
the control group. Low levels of testosterone were recorded in
benign prostatic hyperplasia patients compared with healthy
individuals. There is a significant reduction in the concentration
of serum zinc in BPH patients, as compared with normal healthy
control men. Positive correlation between prostate size and
progress age. can be explained by benign prostatic hyperplasia
(BPH) is one of the most common medical conditions in older
men.
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