Ukrainian Journal of Nephrology and Dialysis, 1 (85)2025 Original Papers

0\“'\an Jo(, L. . .
& S Ukrainian Journal of Nephrology and Dialysis
Scientific and Practical, Medical Journal
z .
© & Founder:
%‘l@\* : . . .
% 3 + National Kidney Foundation of Ukraine
gy an
ISSN 2304-0238;
eISSN 2616-7352 Journal homepage: https://ukrjnd.com.ua
Research article Ibtihal Kadhim Mazyed, Fatima Aziz Mahdi Al-badry

doi: 10.31450/ukrjnd.1(85).2025.03

Functional and structural kidney alterations associated with fertility
drug administration in rats

Department of Biology, College of Education for Pure Sciences, University
of Thi-Qar, Thi-Qar, Iraq

Citation:

Article history:

Received November 10, 2024

Received in revised form
December 09, 2024

Accepted December 14, 2024

Mazyed IK, Al-badry FAM. Functional and structural kidney alterations
associated with fertility drug administration in rats. Ukr J Nephrol Dialys.
2025;1(85):15-22. doi: 10.31450/ukrind.1(85).2025.03.

Abstract. Fertility stimulants are medications used to enhance reproductive fertility
in both men and women. Clomiphene citrate (Clomid), Duphaston, and Procreation V
are commonly used fertility drugs. However, their prolonged use has been associated
with adverse effects, including histological and biochemical changes in the liver and
kidney. This study aimed to evaluate renal changes in structure and function following
infertility drug administration.

Methods. Forty-two adult female rats were divided into seven groups, including a
control group and six experimental groups receiving Clomid (50 mg), Duphaston (10
mg), or Procreation V (500 mg) for one or two months. Kidney function was assessed by
measuring urea, creatinine, and uric acid levels in sera. Ion levels (potassium, sodium,
and calcium) were also analyzed. Histopathological examinations were conducted to
identify tissue injuries.

Results Renal function markers (urea, creatinine, and uric acid) significantly
increased in rats treated with Clomid and Duphaston for two months compared to
controls (p < 0.05). Procreation V caused mild, non-significant changes. lon analysis
showed significant increases in potassium and sodium levels (p < 0.05), while calcium
levels declined across all drug-treated groups. Histopathological findings revealed
hemorrhage, necrosis, congestion, fibrosis, inflammation, and glomerular structural
alterations, with more severe damage observed in Clomid and Duphaston groups
following prolonged exposure.

Conclusions. Prolonged use of Clomid and Duphaston leads to significant kidney
function impairment and structural damage, while Procreation V showed milder effects.
These findings suggest potential renal risks associated with long-term fertility drug use,
necessitating caution in clinical applications.
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DyHKIIOHAJIBHI TA CTPYKTYPHi 3MiHM HUPOK, acolliiioBaHi 3 npuiioMoM
JIiKapChbKHX 3aC00iB /i JiKyBaHHS O€3MJIiaaa y mypiB

DaxkynwreT Giosorii, OcBiTHIl KoJieaX MPpUPOAHUYNX HayK, YHiBepcuteT Ti-Kap, Ti-Kap, Ipak

Pestome. Cmumyaamopu gpepmunvrocmi — ye aikapcovki 3acoou, SKi 6UKOPUCMOBYHOMbCA 045 RIOGULEHHS Penpo-
dykmueHoi 30amuocmi K y 40108iKie, mak i y acinok. Jlo Hallbinbuw nowuperux npenapamis 04s CMuMyAayii epmunb-
Hocmi gi0HOcambCst Kaomipenyumpam (Knomid), drogpacmon ma Ilpokayesuis V. Oonak ix mpusanse 3acmocy8anus
acoyirnemscsl 3 HeeAMUGHUMU eheKmaml, 8KAHUAOUU 2ICMOoA02IYHI ma 0I0XiMiuHi 3MIHU 6 neuinyi ma Hupkax. Memoro
Ub020 00CAIONCEHHS OYN0 OUIHUMU CIMPYKMYDPHI MA (DYHKUIOHAAbHI 3MIHU 8 HUPKAX NICAS 3ACIMOCYBAHHS NPenapamie ons
AIKY8anHs 6e3nnidos.

Memoou. Copok 06i dopocai camku uiypie 6yau po3nodineHi Ha cim epyn, 6KAHOHAIYU KOHMPOAbHY epYnYy ma
wicmo excnepumeHmanvHux epyn, axi ompumyeanu Kiomio (50 me), drogacmon (10 me) abo Ilpoxauesyis V (500 me)
npomsieom 00H020 abo 060x micsauie. PyHKUis HUPOK OYIHIOBANACA 3Q PIBHAMU CEHOBUHU, KPEaAMUHIHY Ma ce4080i KUCA0-
mu e cuposamui kposi. Taxoxc 6yau npoananizoeani pigHi ionie (Kaniro, Hampiro ma kKaavyiro). Ilposedeni cicmonamo-
021Kl 00CAi0NCeHHS 051 BUABACHHS YULKOONCEHb MKAHUH.

Pesyromamu. Mapkepu ¢ynkyii Hupok (ceuosuna, KpeamuHin ma ce408a KUCI10Ma) 3HA4HO 30IAbWUAUC Y ULy~
pis, axi ompumysasu Knomio ma Hrogpacmorn npomseom deox micauie, nopieHano 3 konmponem (p < 0,05). Ilpokayesyis
V cnpuvununa Heanauni 3minu, wo He Oyau cmamucmu4Ho 3Havywumu. Ananiz ionie nokazae 3HauHe nioguUeHHs DiGHIE
Kanito ma nampiro (p < 0,05), modi K pieHi Kanvyiro 3HUNCYBANUCS 8 YCiX epynax, sKi ompumyearu npenapamu. licmo-
namonoziuni pesyabmamu eUABUAU eeMopazii, HeKpo3, KoHeecmiro, Qiopos, 3anaieHHs ma 3MiHu cCmpyKmypu KayoouKis,
npu ybomy Oinbiu 6adxicki noukooxcenHs cnocmepieanucs 6 epynax Knomioy ma ropacmony nicas mpusanozo 3acmocy-
8aHHA.

Bucnosku. Tpueane 3acmocysanns Knomidy ma Hrogacmony npuzeodums 00 3Ha4HUX NOPYUIeHb QYHKYIT HUPOK

ma cmpyKmypHux yukoddcens, 6 moii uac sk Ilpokayeauis V mae m’axwi ecpexmu. 1li pezynomamu ceéiduamo npo no-
MeHUilIHI pu3uKu 045 HUPOK, NO8’I3aHI 3 MPUBANUM GUKOPUCIMAHHAM Npenapamie 041 cMumyasayii gpepmuabHocmi, wo

suMazae 00epelcHocmi npu KAiHIMHOMY 3ACMOCY8AHHI.

Kmouosi cnoBa: wypu, pynxuia nupok, cevosuna, 2icmonoeiuni sminu, Kiomio, Jrogpacmon.

Introduction. Introduction. Fertility stimulants
are medications that help enhance fertility levels in
women and men. They enhance reproductive fertility
for women by stimulating the growth of ovarian follicles
[1]. Clomiphene citrate (CC) or Clomid, Duphaston,
and Procreation V are examples of these drugs. Clomid
is a selective modulator of estrogen receptors and is the
most widely used fertility drug [2]. It stimulates ovu-
lation by inhibiting the endogenous negative estrogen
feedback on the hypothalamic-pituitary axis, leading to
an increase in FSH [3]. Duphaston contains the active
ingredient dydrogesterone, which is a synthetic chemi-
cal compound similar to the natural female progester-
one hormone. It performs the same function by binding
to progesterone receptors in the uterus and does not af-
fect the progesterone hormone naturally secreted by the
body [4].

Ibtihal Kadhim Mazyed
ibtihalkazem.bio@utq.edu.iq

Procreation V is a fertility supplement that im-
proves reproductive function based on its natural com-
ponents of herbs, vitamins, minerals, and antioxidants.
These ingredients work to enhance ovarian function
and fertility, as well as support uterine health and fetal
development in the early stages of pregnancy. Studies
have shown that consuming high oral doses of these
drugs causes ovarian dysfunction, enlargement, va-
somotor flashes, nausea, vomiting, weight gain, and
shortness of breath [5], as well as histological and bio-
chemical changes in the liver and kidneys [6]. Addition-
ally, Procreation V affects the digestive system, causing
flatulence, diarrhea, and temporary colic [7].

Despite the known side effects of these drugs on
various organs, the long-term impact of fertility stimu-
lants on kidney structure and function remains insuf-
ficiently explored. While existing studies have focused
on ovarian and liver effects, the renal consequences of
these treatments have not been extensively studied, es-
pecially in terms of chronic use and associated structur-
al damage. The current study aims to fill this knowledge
gap by determining renal changes in both the structure
and function of the kidney following infertility drug ad-
ministration.
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Materials and Methods. Drugs of infertility. In
this study, three infertility drugs were utilized: clomi-
phene citrate (50 mg, France), Duphaston (10 mg,
Netherlands), and Procreation V (500 mg, USA). The
drugs were administered orally via stomach tube to the
experimental groups as outlined below.

Ethical statement. The study was approved by the
Ethical Committee Board of the Department of Biol-
ogy, College of Education for Pure Sciences, University
of Thi-Qar (Protocol No. 6110, Date: 09/06/2022).

Animals. Forty-two adult female rats (Rattus nor-
vegicus), aged 11-13 weeks and weighing between 215
and 225 grams, were selected for this experiment. The
rats were sourced from the animal facility of the Uni-
versity of Thi-Qar, College of Education for Pure Sci-
ences, and were housed under controlled laboratory
conditions with a 12-hour light/dark cycle and a room
temperature of 21 &+ 3°C.

Experimental design. The rats were randomly di-
vided into seven experimental groups, with six animals
per group. The groups were as follows:

Control Group: Animals received distilled water
and standard feed.

Clomid Groups:

Group 2: Animals received Clomid (50 mg) for one
month.

Group 3: Animals received Clomid (50 mg) for two
months.

Duphaston Groups:

Group 4: Animals received Duphaston (10 mg) for
one month.

Group 5: Animals received Duphaston (10 mg) for
two months.

Procreation V Groups:

Group 6: Animals received Procreation V (500 mg)
for one month.

Group 7: Animals received Procreation V (500 mg)
for two months.

All drugs were administered orally via stomach
tube at a consistent dose throughout the experiment.

Kidney function assessment. To evaluate kidney
function, blood samples were collected from the rats
and centrifuged at 2000 rpm for 20 minutes to separate
the serum. The concentrations of urea, creatinine, and
uric acid were determined using commercially available
kits (Biolabo, Biomerieux, France) according to the
manufacturer’s instructions [8]. The levels of electro-
lytes, including potassium, sodium, and calcium, were
measured using an OPTILION analyzer. The analyzer
utilized refrigerated cassettes, which were equilibrated
at room temperature (18-30°C) for 14 days before use.
Ton concentrations were calculated using the calibra-
tion curve, with the final results printed automatically
by the device.

Histopathological examination. Following the ex-
perimental period, kidneys from all groups were har-
vested, fixed in 10% formalin, and processed for his-
topathological examination. The tissue samples were
dehydrated in a graded ethanol series, cleared in xy-
lene, and embedded in paraffin wax. Sections of 4 pym
thickness were cut from each tissue block and stained
with hematoxylin and eosin for microscopic evalua-
tion [9].

Statistical analysis. Data were expressed as mean *
standard deviation (S.D.). Statistical analysis was per-
formed using SPSS software (Version 25). Differences
between groups were considered statistically significant
at a p-value of < 0.05.

Results. Table 1 reports elevated kidney function
parameters (urea, creatinine, and uric acid) following
infertility drug administration compared to the control
group.

Table 1
Effect of infertility drugs on kidney functions of female rats
Gronps Uric acid Creatinine Urea
(g/dD) (mg/dl) (mg/dI)
Control groups 4.28+0.34d 0.61£0.07b 46.50+6.28d
Clomid group for one month 6.96+0.66b 0.68+0.24b 54.00£5.40c
Clomid group for two months 9.73+0.58a 0.88+0.07a 77.00£1.89a
Duphaston group for one month 5.73£0.70c 0.661+0.17b 51.61%+4.53cd
Duphaston group for two months 7.50%0.50b 0.86%0.08a 68.33+1.96b
Procreation V for one month 5.5840.67¢ 0.61+0.07b 50.33+1.63cd
Procreation V for two months 5.9310.74c 0.66+0.18b 50.83%3.81cd

Notes: Different letters indicate differences significantly (P< 0.05).

Urea concentration was significantly increased
(P < 0.05) in the Clomid and Duphaston 2-month
groups, while this increase was not significant in the
Duphaston 1-month and Procreation V groups (both 1
and 2 months) compared to the control group. Addi-

tionally, a significant increase (P < 0.05) in urea levels
was observed in the Clomid and Duphaston 2-month
groups compared to their respective 1-month groups.
In contrast, the Procreation V 2-month group showed
no significant difference in urea concentration when
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compared to the 1-month group. The Clomid 2-month
group exhibited the highest increase in urea levels, while
the Procreation V 1-month group had the lowest.

Creatinine concentration significantly increased
(P <£0.05) after Clomid and Duphaston treatment for
two months compared to the control group, while no
significant changes were observed in the other drug
groups. Treatment with Clomid and Duphaston for two
months led to a significant increase (P < 0.05) in cre-
atinine levels compared to the 1-month treatment with
these drugs. However, no significant increase was ob-
served in the Procreation V 2-month group compared
to the Procreation V 1-month group. When comparing
across drug groups, a higher increase in creatinine levels
was found after two months of treatment compared to
one month.

Regarding uric acid, a significant increase (P <
0.05) was observed in all drug-treated groups compared
to the control group. Comparison between the 2-month
and I-month treatments with Clomid and Duphaston
showed a significant increase, except in the Procre-
ation V 2-month group, which did not show a signifi-
cant change compared to the Procreation V 1-month
group. When comparing across drug groups, the Clo-
mid 2-month group exhibited the highest elevation in
uric acid levels, while the Procreation V 1-month group
had the lowest concentration.

Table 2 shows a significant increase (P < 0.05) in
potassium levels in the Clomid and Duphaston treat-
ment groups compared to the control group.

Table 2
Effect of infertility drugs on the level of ions of female rats
Grom Calcium Sodium Potassium
(mg/dl) mMol / L mMol / L
Control group 9.49+0.48a 131.80%0.81g 4.55+0.48¢e
Clomid group for one month 7.87x0.75b 145.24+0.72¢c 5.93+0.38bc
Clomid group for 2 months 3.78+0.41d 165.524+0.94a 6.6610.54a
Duphaston group for one month 8.40%0.45b 143.46+1.02d 5.60%0.30bcd
Duphaston group for 2 months 5.03%£0.64c 151.95%+0.85b 6.17+0.58ab
Procreation V for one month 8.32+0.81b 135.68+1.56f 5.13+0.62de
Procreation V for 2 months 8.51+0.29b 140.88+1.18e 5.3940.16¢cd

Notes: Different letters indicate differences significantly (P< 0.05).

Asignificant elevation (P <0.05) in potassium levels
was also observed when comparing the Clomid and Du-
phaston 2-month groups with their respective 1-month
groups. However, no significant increase in potassium
levels was found in the Procreation V 2-month group
compared to the Procreation V 1-month group. The
highest potassium level was observed in the Clomid
2-month group, while the lowest level was found in the
Procreation V 1-month group.

Sodium levels were significantly increased
(P<0.05) in all infertility drug-treated groups compared
to the control group. Additionally, a significant increase
(P £0.05) in sodium levels was noted when comparing
the 2-month treatment groups with the 1-month treat-
ment groups for all infertility drugs. The highest sodium
level was found in the Clomid 2-month group, while the
lowest level was observed in the Procreation V 1-month
group.

Furthermore, a significant decrease (P < 0.05) in
calcium levels was observed in all drug-treated groups
compared to the control group. A significant decrease
(P <£0.05) was also noted in the Clomid and Duphaston
2-month groups compared to their respective 1-month
groups, while no significant decrease was observed in
the Procreation V 2-month group compared to the Pro-

creation V I-month group. The smallest decrease in
calcium was found in the Clomid 2-month group, while
the greatest decrease was observed in the Procreation V
1-month group.

There is histopathological tissue injury in the kid-
ney that happens after drugs of infertility treatment.
Normal structures of the kidney are shown in Figure 1.

Fig. 1. Normal kidney structure in the control group. The
figure shows the normal structure of the kidney
in the control group, including glomeruli (G) and renal
tubules (RT) (H&E, 100X).
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down, absence, death, and bleeding. The histopatho-

Tissue damage observed includes hemorrhage,
logical findings for each treatment group are shown in

necrosis, congestion, fibrosis, inflammation, edema,
and structural changes in the glomeruli, such as break-  Fig. 2-6.

A) Necrosis of renal tubules (RT) in the Clomid 1-month group.
B) Glomerular degeneration (G) in the Clomid 1-month group (H&E, 100X).

Fig. 3. Histopathological tissue injury in the Clomid 2-month Group.
A) Various tissue injuries, including congestion (C), edema (E), and infiltration of inflammatory cells (IC).
B) Severe congestion (C) and necrosis (N).
C) Aggregation of erythrocytes (AE) and fibrosis (F) in the Clomid 2-month group (H&E, 100X).
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Fig. 4. Histopathological tissue injury in the Duphaston 1-month Group.
A) Glomerular degeneration (G) and congestion (C).
B) Bleeding in tubules (B) in the Duphaston 1-month group (H&E, 100X).
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A) Dilation of renal tubules (RT) and bleeding (B).
B) Hemorrhage (H), absence (©), and glomerular degeneration (G) in the Duphaston 2-month group (H&E, 100X).

Fig. 6. Histopathological tissue injury in the Procreation V 1-month and 2-month Groups.
A) Normal tubules (RT) in the Procreation V 1-month group.
B) Hemorrhage (H) and mild infiltration of inflammatory cells (IC) in the Procreation V 2-month group (H&E, 100X).

Discussion. An increased number of kidney param-
eters were observed in all groups treated with infertility
drugs compared to the control group. Notably, significant
elevations in urea, creatinine, and uric acid were found,
particularly in the groups treated with Clomid and Du-
phaston for an extended duration (two months). These
increases are associated with the use of infertility drugs,
which affect kidney function, leading to altered markers
of kidney performance. This finding is consistent with the
study by Gowda et al. [10], which highlighted that kidney
disorders can lead to impaired function indicators such as
creatinine and uric acid. The elevated levels of urea and
uric acid may also be linked to increased blood glucose
levels induced by infertility stimulants, as suggested by
Dabala [11], who reported that renal failure could result
from vasodilation and elevated glucose levels.

Regarding the effect of infertility drugs on electro-
Iytes, the current results indicate an increase in potassi-
um and sodium levels following treatment. This may be
related to elevated estrogen levels, which is consistent
with the findings of Wong et al. [12], who demonstrated
that steroid hormones like estrogen have differential ef-
fects on potassium channels. Additionally, changes in
the permeability of cellular membranes due to estrogen
disturbances may also explain the elevated ion levels.
This observation aligns with the work of Carolyn and
Peter [13], who noted that variations in estrogen levels
influence the movement and passage of ions, particu-
larly potassium, across membranes. The observed de-

cline in calcium levels is likely due to ion imbalances
induced by infertility drug treatment, which is in agree-
ment with Wei et al. [14], who reported that reduced
calcium levels can indirectly affect potassium levels.

Histopathological analysis revealed tissue injuries
in the groups treated with infertility drugs, including in-
flammation, necrosis, congestion, hemorrhage, fibro-
sis, edema, and damage to the glomeruli, such as death,
bleeding, absence, and breakdown. These injuries are
likely linked to the use of infertility drugs. Mahimain-
than et al. [15] reported glomerular hypertrophy due to
hyperplasia of glomerular epithelial cells. The enlarge-
ment of glomeruli could be attributed to the infiltra-
tion of inflammatory cells, which is supported by the
findings of Dervisoglu et al. [16], who observed that in-
flammation leads to hypertrophy, a process potentially
induced by the use of infertility stimulants.

Necrosis observed in histological sections of the
kidney may be linked to hyperglycemia resulting from
the drug treatment, a finding consistent with Marcheix
et al. [17], who reported that elevated blood glucose
levels contribute to necrosis. Additionally, hyperglyce-
mia can stimulate oxidation enzymes, as noted by Rabol
et al. [18]. These pathological changes could also be a
consequence of ovarian hyperstimulation syndrome,
which is induced by infertility drugs. This is in agree-
ment with Kobak et al. [19], who demonstrated that
Clomiphene citrate can cause ovarian hyperstimulation
syndrome, potentially leading to renal complications.
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Clomid is widely prescribed to women with ovu-
latory issues, particularly in the case of polycystic ova-
ry syndrome (PCOS), and is considered an affordable
first-line treatment compared to more invasive fertility
procedures. Clomid is also occasionally used in men
to treat infertility by stimulating testosterone produc-
tion. Duphaston is prescribed for conditions such as
dysmenorrhea, irregular menstrual cycles, luteal phase
deficiency, recurrent miscarriage, endometriosis, and
hormone replacement therapy. Procreation V is uti-
lized in advanced assisted reproductive technologies,
including in vitro fertilization, intracytoplasmic sperm
injection, and cryopreservation techniques. It is also
used in genetic screening and editing through pre-
implantation genetic testing, personalized medicine in
fertility, fertility preservation, and third-party repro-
duction.

Our study has several limitations. The primary lim-
itations include the small sample size and the short du-
ration of the study. Additionally, Clomid is associated
with a low pregnancy success rate, limited effectiveness
after 3-6 cycles, and potential side effects. Further-
more, all the agents used in this study are less effective
in cases of severe ovulatory dysfunction or the presence
of tubal or uterine factors.
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Histopathological analysis revealed significant kidney
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