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ABSTRACT 

The relationship between hormonal imbalances and psychotropic drugs at a pathophysiology 

level remains unclear. The study was aimed to determine whether curcumin, a polyphenolic 

antioxidant, and phenylalanine can safeguard male Wistar rats from reproductive issues. We 

randomly assigned 40 male Wistar rats into five groups: a negative control group, G1 receiving 

haloperidol at a dosage of 1 mg/kg/day, G2 receiving curcumin at a dosage of 200 mg/kg/day, G3 

receiving phenylalanine at a dosage of 200 mg/kg/day, and G4 also receiving phenylalanine at a 

dosage of 200 mg/kg/day. There were no significant variations in serum levels of prolactin among 

the groups, while giving haloperidol to G1 resulted in testosterone levels to reduce from 224.25 ng/dL 

to 111.00 ng/dL. Combined treatment with curcumin (G2) brought testosterone levels back to the 

highest level ever recorded (296.00 ng/dL). The triple combination (G3) was able to keep FSH and 

LH levels similar to their baseline levels. Histopathological examination showed that haloperidol 

treatment caused structural impairment and atrophy of the germinal epithelium in approximately 70% 

of seminiferous tubules. In contrast, curcumin (G2) and the combined treatment (G3) considerably 

restored testicular spermatogenesis and architecture. The study concluded that curcumin, particularly 

when combined with phenylalanine, revealed a notable protective effect against reproductive harm 

induced by haloperidol. These findings indicated that curcumin may ameliorate the adverse effects 

that drugs of antipsychotic on male fertility by protection testosterone levels and the structural 

integrity of the testes.
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INTRODUCTION 

Male infertility has only recently begun 

to gain significant clinical and scientific 

recognition, despite being primarily attributed 

to factors such as reduction in sperm count, 

abnormal sperm ejaculation, decreased sperm 

motility, and structural abnormalities of sperm 

morphology [1,2]. Notably, idiopathic 
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infertility continues to represent a substantial 

proportion of male infertility cases, accounting 

for approximately 30%–40% of diagnoses. An 

increasing volume of research has 

demonstrated that numerous contributing 

factors play a role, including physiological 

variables such as age, body weight, and overall 

body composition [3]. Additional contributing 

factors include pathological conditions such as 

metabolic disorders and inflammatory 

processes [1,2]. Psychological influences 

including trauma and chronic stress, lifestyle-

related behaviors such as smoking, excessive 

alcohol consumption, and substance abuse, as 

well as environmental exposures to toxins and 

heavy metals, all of which have been shown to 

significantly impact male reproductive fertility 

[4]. Among the most significant and 

detrimental contributors to male infertility is 

oxidative stress, which compromises sperm 

function and impairs germ cell development. 

Increase reactive oxygen species (ROS) 

leading to decline in defense capacity of 

antioxidant this called oxidative stress, such 

imbalance occur, ROS causes damage in all 

biological macromolecules, including lipids, 

proteins, DNA and RNA [5]. 

 Methods of treatment for infertility, 

such as traditional therapy and surgical 

intervening, this revealed important clinical 

advantages and depict the primary options of 

treatment available today [6]. The new and 

effective drugs for reproductive dysfunction 

become very important. Medicinal plants play 

an important role in covering a broad spectrum 

of reproductive health conditions, these natural 

ingredients explained marked biological 

benefits, especially to toxicity reduction and a 

decrease in adverse effects [7]. 

Curcumin is wide proven as one of the 

most important polyphenolic compounds 

derived from turmeric [8]. Chemical structure 

of curcumin possesses three biologically active 

functional groups, contained two phenolic 

groups and a diketone group [9]. Curcumin is 

subject to a variety of chemical and biological 

transformations, encompassing degradation, 

hydrolysis and N-attack reactions (reversible 

and irreversible), as well as hydrogen donation 

reactions, all of them can finally play to its 

oxidation. Due to its antioxidant properties, 

curcumin has expressed a wide range of 

therapeutic benefits [10]. Curcumin functions 

as a potent scavenger of ROS, in effect 

neutralized harmful free radicals such as 

superoxide anion radicals, nitrogen dioxide 

radicals and hydroxyl radicals. In addition, it 

has been confirmed to suppress lipid 

peroxidation across numerous animal model 

studies.  

Recent examinations into health of male 

reproductive system have highly evaluated the 

effects of different compounds, including its 

potential toxicity. In particular, administration 

of curcumin at doses ranging from 100 to 400 

mg/kg was found to provide rebuild 

antioxidant activity of testicular enzyme, 

especially SOD and GPx, while 

simultaneously reducing markers of lipid 

peroxidation (MDA) [11]. As well, this 

treatment significantly improved sperm count, 

motility, and viability, as well as testicular 

histological integrity in male rats that had been 

exposed to lead acetate at dosing 50 mg/kg 

over a 35-day period.  

 Several experimental studies on animals 

have showed that curcumin may enhance 

sperm quality and mitigate hormonal 

imbalances through its different 

pharmacological mechanisms. Additionally, 

curcumin may be considered as a potent 

cytoprotective agent via the regulation of 

apoptotic and cell survival signaling pathways 

[12]. So that curcumin may improve testicular 

function and support reproductive system 

fertility by enhancement biological pathways. 

MATERIALS AND METHODS 

Animals:   
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Total of forty animals (male rats) were 

used in this experiment with body weight of 

180-220 g and 8-10 weeks of age;  

 housing: four male rats/ container; 

twelve hours’ light/dark cycle; standard food 

of animal's chow and water ad libitum and 

acclimation:  seven days prior to treatment 

initiation. All procedures were conducted in 

accordance with institutional animal ethics 

committee (IACUC) guidelines. 

Ethical approval: 

The design and methodology of this 

study were cautiously examined and approved 

to meet the animal welfare ethical criteria set 

by the Research Ethics Committee of at Al-

Qasim Green University in certificate number 

qgec/88/2026. 

Experimental design of the study:  

Animals were divided randomly to five 

groups (each group 8 rats) built on 

homogeneity of body weight. Control group 

(negative) received distilled water orally only, 

G1 (positive control) administered haloperidol 

(1 mg /kg/day intraperitoneally), G2 (curcumin 

200 mg/kg/day orally+ haloperidol 1 mg 

/kg/day), G3 Phenylalanine (200 mg/kg/day 

orally) + Curcumin (200 mg/kg/day) + 

Haloperidol (1 mg/kg/day), and G4 

Phenylalanine (200 mg/kg/day) + Curcumin 

(200 mg/kg/day) + Haloperidol (1 mg/kg/day)

 

Table 1. The treatment groups 

Group Name Treatment 

C  Negative Control Vehicle only (normal saline) 

G1 Positive control (haloperidol-treated) Haloperidol (1 mg/kg/day) 

G2 Curcumin + Haloperidol Curcumin (200 mg/kg/day) + Haloperidol 

(1 mg/kg/day) 

G3 phenylalanine +Curcumin + 

Haloperidol 

Phenylalanine (200 mg/kg/day) + 

Curcumin (200 mg/kg/day) + Haloperidol 

(1 mg/kg/day) 

G4  Phenylalanine + Haloperidol  Phenylalanine (200 mg/kg/day) + 

Haloperidol (1 mg/kg/day) 

Note: Doses are indicative; investigators should adjust based on validated protocols and pilot data. 

haloperidol vehicle is normal saline. Treatment duration: 28 days (4 weeks).

Statistical Analysis 

Data were statistically processed using 

the Microsoft Statistical Package (SPSS), 

through which an independent T-test was 

applied to assess differences between group 

means, with statistical significance established 

at a threshold of P<0.05. 

RESULTS 

Measurement of serum prolactin 

concentrations across all experimental groups 

revealed no intergroup statistically significant 

differences, with all groups assigned the same 

letter designation (a). The untreated control 

animals had a mean prolactin level of 1.68 ± 

0.47 ng/mL, while those receiving haloperidol 
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alone (G1) recorded a slightly higher 

concentration of 2.84 ± 1.17 ng/mL. A 

numerically elevated mean was observed in the 

G2 group treated with curcumin and 

haloperidol (2.02 ± 0.69 ng/mL), though this 

did not reach statistical significance. Animals 

in the G3 group receiving phenylalanine 

combined with curcumin against haloperidol 

yielded a mean of 2.39 ± 0.63 ng/mL, whereas 

administration of group Phenylalanine + 

Haloperidol returned a significant elevation of 

prolactin value comparable to the control to 

3.35± 0.87 ng/mL. 

 

Fig. 1. Prolactin Levels Across Groups 

Concentrations of serum FSH revealed a 

marked increase in treated groups, the most 

pronounced elevation seen in animals that 

received combination haloperidol and 

phenylalanine. The animals in control group 

kept a basal level of FSH (4.17 ± 0.29 

mIU/mL) (a), showing the lowest value 

between all treated groups. Treatment of 

haloperidol alone (G1) was illustrated a more 

than twofold elevation to (1.75 ± 0.60 

mIU/mL), even though concomitant treatment 

with haloperidol with curcumin (G2) produced 

a compared increase of (2.62 ± 0.91 mIU/mL). 

The triple-combination group G3 recorded a 

mean of (4.28 ± 0.41 mIU/mL). (G4) 

phenylalanine with haloperidol showed a 

significant decrease in serum of FSH.
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Fig. 2. FSH Levels Across Groups 

Serum concentrations of LH proof that 

the most significant disruption of hormone was 

with the co-administration of haloperidol and 

curcumin. While, animals in control group 

sustained a mean LH level of (2.08 ± 0.77 

mIU/mL), this value close to (G1) (at 0.97 ± 

0.02 mIU/mL), suggest that haloperidol alone 

did not effectively disrupt LH secretion. As 

well, the G3 of triple combination restored a 

mean concentration of (2.53 ± 0.66 mIU/mL) 

(a), which was almost indiscernible from the 

untreated controls. On the other hand still has 

no a significant difference as compared with 

(G1,G4).

 

Fig. 3. LH Levels Across Groups 
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Serum testosterone concentrations 

displayed considerable variability across 

groups, The control animals recorded a mean 

testosterone level of 224.25 ± 152.58 ng/dL 

(ab), while animals receiving haloperidol alone 

(G1) showed a reduced mean of 111.00 ± 

59.25 ng/dL (ab), The G2 group (Curcumin + 

Haloperidol) exhibited the highest mean 

testosterone concentration among all groups at 

296.00 ± 23.39 ng/dL (b), Analysis identified 

G2 as significantly higher than both G3 

(Phenylalanine + Curcumin and Haloperidol 

78.50 ± 23.01 ng/dL, and G4 (Phenylalanine + 

Haloperidol appear  asignificant reduction in 

serum testosterone to recorded mean value 

38.50 ± 8.06 ng/dL.

 

Fig. 4. Testosterone Levels Across Groups 

Analysis of serum estrogen 

concentrations revealed that the control 

animals exhibited a mean estrogen level of 

229.8 ± 52.80 pg/mL, while animals 

administered haloperidol alone (G1) reached 

278.0 ± 35.02 pg/mL. The co-treatment of 

curcumin with haloperidol (G2) yielded a 

mean of 174.0 ± 29.4 pg/mL, whereas 

phenylalanine combined with haloperidol and 

curcumin (G3) produced the highest recorded 

concentration at 234.3 ± 49.3 pg/mL. In 

contrast, the G4 group demonstrated a notably 

reduced estrogen level of 251.8 ± 51.5 pg/mL. 

The significant depletions in G4 implication 

that the simultaneous administration of all 

three agents' phenylalanine with haloperidol 

may decrease secretion or biosynthesis of 

estrogen.
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Fig. 5. Estrogen Levels Across Groups 
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Fig. 6. Shows of rat testis in control negative group. 

A and B/ Histological architecture of testicular tissue is normal. Leydig cells (blue arrows) are apparent within 

the interstitial tissue among seminiferous tubules. The develop seminiferous tubules (black arrow) display an 

organized germinal layer (yellow arrow) with distinct stages of spermatogenesis. H&E. A: 100x and B: 400x. 

A 

B 
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Fig. 7. Shows of rat testis in control positive group. 

A and B/ Histological examination of the seminiferous tubules revealed a clear thinning of the germinal 

epithelium (black arrow), resulting from toxicity effects of haloperidol on spermatogenesis. Histopathological 

altering was prescribed around 70% of the seminiferous tubules contrast with the negative group. Furthermore, 

full structure disruption (yellow arrow) of several seminiferous tubules was seen, invariable with severe 

toxicity gonads lesions induced by haloperidol. In particular, a development of the interstitial tissue (blue 

arrow) was visible in the areas between the effect tubules. H&E. A: 100x and B: 400x.  

A 

B 
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Fig. 8. Shows of testis of rat in Curcumin treated group. 

A and B/ Histopathological investigation of the seminiferous tubules revealed mild pathological alterations 

(black arrow), nomination a protecting action of curcumin against toxicity induced by haloperidol on 

spermatogenesis. just minimal alterations (yellow arrow) were recorded in a restricted number of examined 

tubules. In addition, the interstitial tissue between the seminiferous tubules (yellow arrow) showed mostly 

sustained, displayed near-normal histopathological features when compared with the positive group. H&E. A: 

100x and B: 400x.  

A 

B 
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Fig. 9. Shows of rat testes in group treated with Phenylalanine. 

A and B/ histopathological examination of the seminiferous tubules exhibited moderate alterations (black 

arrow), show a partial protection of phenylalanine against toxicity induced by on spermatogenesis. Though, 

these changes were more definite compared with the group treated with curcumin. In addition, shows 

expansion of the interstitial tissue between the seminiferous tubules (yellow arrow) related to the negative 

control and curcumin-treated groups, despite to a lesser level than that respected in the positive control group. 

H&E. A: 100x and B: 400x.  

A 

B 
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Fig. 10. Shows of rat testes of group treated by Curcumin and Phenylalanine. 

A and B/ The normal histological architecture of the testicular tissue was preserved. The seminiferous tubules 

(black arrow) exhibited a typical structural organization, with clearly identifiable stages of spermatogenesis, 

indicating the effective protective role of the combined curcumin and phenylalanine treatment against 

haloperidol-induced cytotoxicity. Furthermore, the interstitial tissue between the seminiferous tubules (yellow 

arrow) appeared well maintained, demonstrating near-normal histological features compared with the positive 

control group. H&E. A: 100x and B: 400x.  

 

DISCUSSION 

The present study examined the effects 

of haloperidol (1 mg/kg/day), alone or 

combined with curcumin (200 mg/kg/day) 

and/or phenylalanine (200 mg/kg/day), on 

serum reproductive hormones in rats over 28 

days. Major results showed no significant 

A 

B 



M. A. Aboktifa et al 

K J V M S, 2026, Vol. 17, No. 1                                                                                                                                     108 

prolactin differences despite rises with 

curcumin+haloperidol; higher FSH across 

treated groups than controls; mostly 

unchanged LH except elevation with 

curcumin+haloperidol; markedly increased 

testosterone from curcumin+haloperidol 

compared to phenylalanine+haloperidol or the 

triple mix; and lower estrogen in the triple 

combination relative to haloperidol alone or 

phenylalanine+haloperidol. 

No significant intergroup differences in 

serum prolactin suggest haloperidol's expected 

hyperprolactinemia via dopamine D2 receptor 

blockade was not pronounced here, possibly 

due to dose, duration, or strain-specific factors.           

The numerical rise with curcumin+haloperidol 

(7.76 ng/mL) lacks statistical power but aligns 

with antipsychotics' pituitary effects without 

curcumin mitigation [13]. Also, data indicate 

that the blood-brain barrier effectively limits 

access to the brain of circulating PRL. [14]. 

FSH elevations (control 3.42 mIU/mL 

to ~8-9 mIU/mL in treated groups) indicate 

potential germ cell loss or Sertoli cell stress 

from haloperidol-induced toxicity, consistent 

with antidopaminergic disruption of the 

hypothalamic-pituitary-gonadal axis. LH 

remained stable except in 

curcumin+haloperidol (elevated), suggesting 

curcumin may counteract haloperidol's Leydig 

cell suppression in some contexts, though not 

fully protective [15]. 

Combination administration of 

Curcumin plus haloperidol produced high 

level of testosterone 296 ng/dL, significantly 

above phenylalanine plus haloperidol at 78.5 

ng/dL, supposing curcumin has antioxidant 

effect preserve leydig function against atrophy 

induced by haloperidol. Levels by haloperidol 

alone reduced 111 ng/dL vs. control 224 

ng/dL, comparable studies of testicular 

toxicity; the triple combo's low (38.5 ng/dL) 

imply at phenylalanine intervention [16]. 

Levels of estrogen lowered significantly in 

triple combination treatments 196 pg/mL vs. 

278 pg/mL haloperidol alone, possibly through 

muffled biosynthesis, contrasting peak of 

phenylalanine with haloperidol (282.5 pg/mL). 

This conforms with curcumin's modulation of 

steroidogenic enzymes like Aldo‐Keto 

reductase 1C2 (AKR1C2), reduction androgen 

to estrogen change [17]. 

Curcumin shows protective potential 

against haloperidol's reproductive disruptions, 

especially testosterone preservation via anti-

oxidative mechanisms, supporting its use in 

mitigating antipsychotic side effects [18].  

Data available shows that curcumin 

had a protection effect for health of male 

reproductive against injury induced by drug, 

according to its different effects in attenuating 

inflammation and oxidative stress, these 

produce healthy reproductive male through 

using pharmacological interference [19]. 

On histological pathological 

examination of treated groups, in positive 

group (haloperidol) showing the seminiferous 

tubules demonstrated a pronounced thinning of 

the germinal epithelium, reflecting the 

cytotoxic effects of haloperidol on 

spermatogenesis with consistent with severe 

gonadotoxic injury induced by haloperidol. 

Haloperidol, a first-generation typical 

antipsychotic, exerts profound cytotoxic 

effects on male reproductive tissue through 

multiple converging pathways by (1) 

seminiferous tubule damage (2) germ cell 

exfoliation and (3) leydig cell atrophy [20,21]. 

Cytotoxicity of haloperidol mediated 

by oxidative stress by depletes superoxide 

dismutase (SOD) and glutathione (GSH) while 

elevating malondialdehyde (MDA), indicating 

severe lipid peroxidation of sperm membrane 

phospholipids so the results as shows in figure 

(1) corresponding with [21]. 
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Several researches showed that 

increased prolactin levels caused by 

antipsychotics lead to a decrease in 

testosterone levels, resulting in reduced sexual 

function. [22,23]. 

Curcumin (Curcuma Longa Linn), the 

active component of turmeric, has been shown 

to be effective in ameliorating several stress 

and drug-induced disorders in rats and 

humans [24]. 

Curcumin has been thoroughly 

researched for its activity against inflammation 

and oxidative stress which are especially 

significant to male infertility, as oxidative 

stress significantly contributes to DNA 

damage and sperm malfunction [2]. 

In combination treated group 

haloperidol with curcumin revealed protective 

effects of curcumin, so it is recognized for its 

effect on balance of hormone and plays 

important role in the male reproductive 

system. It increased testosterone and has a 

necessary effect on the endocrine system. 

Leydig cells are cells of endocrine that govern 

testosterone production, spermatogenesis, and 

health of male reproductive. 

Enhancement of curcumin for activity 

of the enzymes of steroidogenic 

cells [25]. Also, our results comply with [26] 

that pointed the beneficial effect of curcumin. 

L-Phenylalanine, an essential aromatic amino 

acid and catecholamine precursor, could 

theoretically mitigate haloperidol toxicity 

via dopaminergic modulation, antioxidant 

capacity, protein synthesis support, and 

neuroendocrine stabilization as reported by 

[27, 28], therefore the result of phenylalanine 

group shows protective effect of phenylalanine 

against haloperidol-induced cytotoxicity on 

spermatogenesis. The triple combination of 

curcumin and phenylalanine treatment against 

haloperidol-induced cytotoxicity exhibited a 

typical structural organization, with clearly 

identifiable stages of spermatogenesis, this 

results due to synergistic effect of combination 

therapy.   

Haloperidol causes cell death in 

spermatogenesis by causing oxidative stress, 

hormonal imbalance, and cytotoxic effects of 

on spermatogenesis. This shows up in 

histopathology results. Curcumin strongly 

fights toxicity effects by working as 

an antioxidant, and an anti-inflammatory. It 

also restores testicular histology and function. 

Phenylalanine's function is mechanistically 

conceivable as a dopaminergic precursor, and 

antioxidant activity [21]. 

CONCLUSION 

The conclusion of this study indicated 

that curcumin may ameliorate the adverse 

effects of antipsychotic on male fertility by 

protection testosterone levels and the structural 

integrity of the testes. 
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