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ABSTRACT 

The use of haloperidol to treat mental illnesses like schizophrenia, mania, 

hyperactivity, and agitation is limited by its ability to cause Parkinson-like 

symptoms. Daflon (micronised purified flavonoid fraction) is an oral 
phlebotropic medication with potent antioxidant and anti-inflammatory 

properties. This study investigates the anti-Parkinsonian potential of Daflon in a 

mouse model of haloperidol-induced Parkinsonism. Thirty male mice 

(n=6/group) received daily treatments for seven days: Group I/control (saline, 2 

mL/kg, orally), Group II (haloperidol, 2 mg/kg, intraperitoneally), Group III-IV 

(haloperidol 2 mg/kg, intraperitoneally + Daflon 50/100 mg/kg orally), and 

Group V (haloperidol 2 mg/kg, intraperitoneally + levodopa/carbidopa 10 mg/kg 

orally). On day 7, motor function was assessed using the catalepsy bar test. 

Subsequently, animals were euthanised, and brain tissues were collected to 

evaluate dopamine concentrations, glutamate concentrations, 

acetylcholinesterase (AChE) activity, and striatal histopathology. Haloperidol 

significantly increased cataleptic descent latency (p < 0.001), decreased 
dopamine concentrations (p < 0.05), and increased AChE activity (p < 0.05), 

while causing neuronal distortions in the striatum; glutamate concentrations 

remained unaffected (p > 0.05). Daflon co-treatment, particularly at 100 mg/kg, 

significantly shortened descent latency (p < 0.05), improved dopamine 

concentrations (p < 0.05), lowered AChE activity (p < 0.05), but glutamate 

concentration remained unaffected (p > 0.05). Histological results showed 

preservation of striatal neurons. Daflon exhibited neuroprotective effects 

comparable to levodopa/carbidopa. The findings of this study show that Daflon 

possesses antiparkinsonian effects against haloperidol-induced Parkinsonism. 

 
 

INTRODUCTION 

Parkinson's disease (PD) is a neurodegenerative condition 

that progresses slowly and primarily affects dopamine-

producing neurons in the brain. It is the second most 

prevalent neurodegenerative disorder following 

Alzheimer's disease (Dong-Chen et al., 2023). As 

reported in recent epidemiological studies, Parkinson’s 

disease represents the most rapidly spreading 

neurological disorder globally, with rising prevalence, 

mortality, and disability rates (Su et al., 2025; Li et al., 

2025). People over the age of sixty make up most of the 
elderly population estimated to have Parkinson's disease 

(Bhidayasiri et al., 2024). The exact cause of Parkinson’s 

disease is not well known; however,  

 

 

 

 

 

 

it is generally believed to arise from a combination of 

genetic factors, environmental influences, and changes 

that occur with ageing. The majority of cases are 

designated as "idiopathic," indicating that they occur 

without a known cause (Dong-Chen et al., 2023).  

Parkinson's disease is a major cause of Parkinsonism, a 

term used to describe a group of conditions that show 

motor symptoms such as tremor, stiffness, slow 

movements, and difficulty with balance, similar to those 

seen in Parkinson's disease (Shrimanker et al., 2024). 

Drug-induced Parkinsonism (DIP) is a significant and 
increasingly recognised cause of secondary Parkinsonian 

symptoms, particularly among older individuals, making 

it the most common form of secondary Parkinsonism 

(Shin & Chung, 2012).  
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The older, first-generation antipsychotics, such as 

haloperidol and chlorpromazine, are classic examples of 

medications with a well-established high risk for causing 

DIP (Solmi et al., 2017).  

Haloperidol is a neuroleptic drug used to treat mental 
illnesses like schizophrenia, acute mania, hyperactivity, 

and severe agitation. It is among the well-known causes 

of drug-induced Parkinsonism (Rajaram et al., 2015; 

Rahman & Marwaha, 2023). The main therapeutic effect 

of haloperidol comes from blocking dopamine receptors, 

particularly the D2 subtype, in the brain (Krum et al., 

2020; Rafiq et al., 2022). Haloperidol blockade of D2 

receptors rapidly interferes with dopaminergic signalling 

and simultaneously leads to an increase in dopamine 

turnover. These increase in dopamine turnover leads to 

the generation of reactive oxygen species as by-products, 

and their build-up places extra stress on neurons. Over 
time, the resulting oxidative stress leads to disruption in 

mitochondrial activity and triggers inflammatory 

processes. The extrapyramidal side effects commonly 

seen in clinical practice due to haloperidol are explained 

by these interconnected changes (Perera et al., 2011; 

Kabra et al., 2020).  

The haloperidol-induced animal model of Parkinsonism 

is widely utilised as a model of Parkinson’s disease due 

to its ability to reproduce acute motor symptoms that 

patients with Parkinson’s disease often manifest (Waku 

et al., 2021). It is not only used to study haloperidol-
related extrapyramidal effects but to also test potential 

therapies for Parkinson’s disease (Vásquez-Builes et al., 

2021). The pathological relevance of this model is further 

supported by the metabolism of haloperidol into 4-(4-

chlorophenyl)-1-pyridinium (HPP+), a neurotoxin that is 

structurally and mechanistically analogous to 1-methyl-

4-phenylpyridinium (MPP+) the neurotoxic metabolite of 

1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). 

Just like the active metabolite of MPTP, MPP+ is a well-

established inducer of Parkinsonian-like 

neurodegeneration, thereby providing a clear biochemical 

link between haloperidol administration and the resulting 
motor deficits (Crowley et al., 2013). 

Flavonoids have attracted growing interest in 

neuroscience because of their antioxidant and anti-

inflammatory properties (Bellavite, 2023). Micronised 

purified flavonoid fraction (Daflon) is a commercially 

available flavonoid preparation widely used as an oral 

phlebotropic drug for venous disorders. It consists mainly 

of micronised diosmin (≈90%) and smaller amounts of 

flavonoids expressed as hesperidin (≈10%), compounds 

naturally derived from citrus fruits but micronised to 

improve absorption (Abdel-Rafei et al., 2016; Attia, 
2018). Because Daflon improves venous tone, reduces 

venous stasis, and limits oedema formation. It is 

prescribed for a wide range of conditions where venous 

function is impaired, including varicose veins, venous 

ulcerations, lymphatic insufficiency, and haemorrhoids. 

Beyond its vascular effects, Daflon also exhibits 

antioxidant and anti-inflammatory activities by 

scavenging free radicals, enhancing endogenous 

antioxidant defences, and reducing pro-inflammatory 

cytokine release (Abdel-Salam et al., 2012; Kobo et al., 
2014; Samaila et al., 2025). These pharmacological 

properties of Daflon make it a potential candidate that 

could be used to address the rapid and multifactorial 

neurodegenerative processes in Parkinson’s disease. 

Previous studies have shown that Daflon or its individual 

components possess neuroprotective effects in several 

experimental models of neurotoxicity (Abdel-Salam et 

al., 2012; Abdel-Rafei et al., 2016; Shabani & Mirshekar, 

2018). However, its potential effects in the haloperidol-

induced mouse model of Parkinsonism remain poorly 

explored. The rationale behind this present study is to 

address this gap, in other to get novel insight into 
Daflon’s potential as a therapeutic agent for Parkinson’s 

disease. 

 

MATERIALS AND METHODS 

 

Experimental Animals 

Thirty (30) male Swiss mice 8 to 12 weeks old and 

weighing between 22 and 30 grams were used in this 

study. The animals were obtained from the Animal Care 

Unit of Bingham University, Karu, Nigeria. They were 

housed under standard laboratory conditions of 12-hour 
light/dark cycle and room temperature. The animals were 

handled humanely, and their bedding was changed at 

regular intervals to minimise discomfort, standard 

laboratory chow and clean drinking water was provided 

ad libitum. Ethical approval for this study was obtained 

from the Ethics Review Committee of Bingham 

University, Karu (approval no. BHU/ERC/25/A003). All 

experimental protocols conformed to the National 

Institutes of Health guide for the care and use of 

laboratory animals (National Research Council, 2011). 

 

Chemicals and Drug Preparation 

Haldol® -Janssen (haloperidol injection BP) 5 mg/mL 

haloperidol injection BP (Annygod Pharma Co., LTD), 

Daflon® 500 mg /micronised purified flavonoid fraction 

(Servier Egypt Industries Limited) and Sinamet® 

levodopa/carbidopa 250mg/25mg tablets (Annygod 

Pharma Co., LTD) were all purchased from Alpha 

Pharmacy & Stores Ltd, Lagos, Nigeria. Dosing solutions 

were prepared by dissolving all the drugs in normal saline 

(0.9% w/v), which served as the vehicle. The stock 

solutions were prepared in advance and stored under 

appropriate conditions, and the appropriate doses were 
then calculated from this solution before administration. 

 

Study Design 

The mice were randomly allocated into five experimental 

groups of six animals each (n = 6). Treatments were 
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administered once daily for seven consecutive days. 

Group I served as the control and received normal saline 

(2 mL/kg, orally). Group II received haloperidol (2 

mg/kg, intraperitoneally). Group III was treated with 

Daflon (50 mg/kg, orally), followed 30 min later by 
haloperidol (2 mg/kg, intraperitoneally). Group IV 

received Daflon (100 mg/kg, orally) and, after a 30-min 

interval, haloperidol (2 mg/kg, intraperitoneally). Group 

V received levodopa/carbidopa (10 mg/kg, orally), 

followed by haloperidol (2 mg/kg, intraperitoneally) after 

30 min. The doses used in the present study were selected 

based on previous reports employing haloperidol at 2 

mg/kg (Salam & Nada, 2011; Waku et al., 2021), Daflon 

at 50 and 100 mg/kg (Abharian et al., 2025; Skhawy et 

al., 2024), and levodopa/carbidopa at 10 mg/kg (Shrestha 

et al., 2016). 

Neurobehavioral Assessment 

Catalepsy Bar Test 

Catalepsy is characterised by an inability or diminished 

capacity to correct an externally imposed posture or 

initiate voluntary movement, often reflecting motor 

deficits similar to those observed in Parkinson's disease 

(Saleem et al., 2021). The catalepsy bar test was carried 

out by following the protocols previously described by 

Sanberg et al. (1988) and Ali & Rajini (2016). Each 

mouse was placed with its hind limbs on the bench and 

forelimbs resting on a horizontal bar (1 cm diameter, 4 cm 

above the surface), the mouse was observed for a period 
of 60 seconds and the time taken to remove the forepaws 

or initiate movement was recorded using a stopwatch. 

Assessments were conducted at 30, 60, 90, and 120 min 

time points after haloperidol administration. At each time 

point, two trials were performed with a 1-min interval, 

and the mean latency was calculated. The apparatus was 

cleaned with 70% ethanol between animals to eliminate 

olfactory cues. 

 

Sample Collection for Biochemical Analysis and 

Histological Studies 

Twenty-four hours after completion of the 
neurobehavioural studies, the animals were anaesthetized 

with ketamine (90 mg/kg, intraperitoneally) and xylazine 

(10 mg/kg, intraperitoneally). Following confirmation of 

loss of reflexes, euthanasia was performed by 

exsanguination. For the biochemical analyses, the whole 

brains of the animals were rapidly excised, rinsed in ice-

cold phosphate-buffered saline (pH 7.4), and maintained 

on ice for subsequent analysis. For histological studies, 

after anaesthesia, the thoracic cavity of the animals were 

cut open and they were perfused transcardially with 

normal saline (0.9% w/v), followed by 4% 
paraformaldehyde as previously described Wu et al. 

(2021). The brains were then harvested and fixed in 10% 

neutral-buffered formaldehyde (Adebayo et al., 2025). 

Biochemical Analysis  

Brain tissue homogenates were analysed for dopamine, 

glutamate, and acetylcholinesterase (AChE) activity. 

Dopamine concentration was measured using a 

commercial ELISA kit (Elabscience® Dopamine ELISA 
Kit, Catalog No. E-EL-0046; Elabscience Biotechnology 

Co., Ltd., Wuhan, China) according to the manufacturer’s 

instructions. Glutamate concentration was determined 

using an enzymatic spectrophotometric method as 

previously described by Mitz and Giesy (1985). AChE 

activity was assessed using a colorimetric assay kit 

(Elabscience® Acetylcholinesterase Activity Assay Kit, 

Catalog No. E-BC-K174-M; Elabscience Biotechnology 

Co., Ltd., Wuhan, China) following the manufacturer’s 

protocol. 

 

Histological Analysis 

The fixed brain tissues were processed for light 

microscopy. Serial sections of the striatum were obtained 

and stained with Hematoxylin and Eosin (H&E) to 

evaluate general histoarchitecture and cellular 

morphology. Additionally, Cresyl Fast Violet (CFV) 

staining was employed to visualize Nissl substance, 

allowing for the assessment of neuronal integrity within 

the striatum. 

 

Data Analysis 

All data are presented as mean ± standard error of the 
mean (SEM). Statistical analysis was performed using 

GraphPad Prism 8 software (version 8.0.2 [263]; 

GraphPad Software, San Diego, USA). One-way or two-

way analyses of variance (ANOVA) were conducted, 

followed by Tukey’s post hoc multiple comparison test. 

A value of p < 0.05 was considered statistically 

significant. 

 

RESULTS AND DISCUSSION 

Effect of Daflon on Descent Latency in the Catalepsy 

Bar Test 

Figure 1 shows the results of the catalepsy bar test 
recorded at 30, 60, 90, and 120 minutes. At 30 minutes, 

the group treated with haloperidol alone exhibited a 

significantly (p < 0.01) prolonged descent latency (48.03 

± 5.86 s) when compared with the control group (0.68 ± 

0.66 s). Co-administration of Daflon at 50 mg/kg (45.75 

± 5.30 s) and 100 mg/kg (37.67 ± 6.51 s) did not 

significantly (p = 0.9982 and p = 0.7600, respectively) 

affect the descent latency when compared with the 

haloperidol group. In contrast, co-treatment with the 

standard drug levodopa/carbidopa significantly (p < 0.05) 

reduced the descent latency (20.95 ± 4.17 s) compared 
with the haloperidol group. At 60 minutes, the descent 

latency significantly (p < 0.001) increased in the 

haloperidol group (68.75 ± 6.04 s) compared with the 

control group (1.08 ± 0.55 s). Co-administration of 
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Daflon at both 50 mg/kg (55.00 ± 6.09 s) and 100 mg/kg 

(42.65 ± 7.21 s) showed a non-significant (p = 0.5268 and 

p = 0.1125, respectively) effect on the descent latency 

relative to the haloperidol group. In contrast, co-treatment 

with levodopa/carbidopa significantly (p < 0.01) reduced 
the descent latency (31.28 ± 4.56 s) compared with the 

haloperidol group. At 90 minutes, haloperidol 

administered alone resulted in a further significant (p < 

0.001) increase in descent latency (88.57 ± 6.36 s) 

compared with the control group (0.55 ± 0.47 s). Co-

administration of Daflon at 50 mg/kg showed no 

significant (p = 0.4648) effect on descent latency (73.00 

± 6.44 s) when compared with the haloperidol group, 

whereas at 100 mg/kg, the co-treatment produced a 

significant (p < 0.05) reduction in descent latency (57.97 

± 6.48 s) relative to the haloperidol group. The co-

administration of the standard drug levodopa/carbidopa 

also significantly (p < 0.01) reduced the descent latency 

(43.02 ± 6.09 s) compared with the haloperidol group. At 

120 minutes, the haloperidol-treated group maintained a 

significantly (p < 0.001) elevated descent latency (113.40 
± 4.96 s) compared with the control group (0.37 ± 0.17 s). 

The effect observed with co-administration of Daflon at 

50 mg/kg (102.90 ± 5.51 s) did not differ significantly (p 

= 0.6320) from the haloperidol group, while co-

administration with the 100 mg/kg dose of Daflon 

produced a significant (p < 0.05) reduction in descent 

latency (79.58 ± 7.95 s) compared with the haloperidol 

group. Similarly, co-treatment with levodopa/carbidopa 

significantly (p < 0.05) decreased descent latency (71.98 

± 8.60 s) when compared with the haloperidol group. 

 

Figure 1: Effects of Daflon on haloperidol-induced catalepsy in mice. Data are presented as mean ± SEM (n = 6). * 
- p < 0.05, ** - p < 0.01, *** - p < 0.001 vs control group; # - p < 0.05, ## - p < 0.01 vs haloperidol group. 

Effect of Daflon on Dopamine Concentrations 

As presented in Figure 2, mice administered haloperidol 

alone showed a significant (p < 0.01) reduction in 

dopamine concentrations (14.03 ± 0.38 pg/mL) compared 

with the control group (17.03 ± 0.57 pg/mL). Co-

treatment with Daflon at 50 mg/kg showed a mild 

elevation in dopamine concentrations (15.57 ± 0.20 

pg/mL) that was not significant (p = 0.1958) relative to 

the group that received haloperidol alone. In contrast, co-

treatment with Daflon at 100 mg/kg significantly (p < 

0.05) improved dopamine concentrations (16.23 ± 0.71 

pg/mL) compared with the haloperidol group. 

Furthermore, co-treatment with the standard drug 

levodopa/carbidopa significantly (p < 0.01) improved 

dopamine concentrations (16.75 ± 0.37 pg/mL) compared 

with the haloperidol group.  
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Figure 2: Effect of Daflon on dopamine concentrations in brain tissue homogenates of mice with haloperidol-induced 

Parkinsonism. Data are presented as mean ± SEM (n = 5). * - p < 0.05 vs control group; # - p < 0.05, ## - p < 0.01 vs 

haloperidol group. 

 

Effect of Daflon on Glutamate Concentrations 

Figure 3 shows that the glutamate concentrations in the 

group that received haloperidol alone (37.10 ± 1.57 mM) 

did not differ significantly (p = 0.9998) from the control 
group (36.70 ± 1.31 mM). Similarly, co-administration of 

Daflon at 50 mg/kg (37.70 ± 2.31 mM) and 100 mg/kg 

(31.70 ± 1.06 mM), as well as the standard drug 

levodopa/carbidopa (31.30 ± 1.50 mM), did not 

significantly (p = 0.9988, p = 0.1624, and p = 0.1181, 

respectively) affect glutamate concentrations compared 
with the haloperidol group.  

 

Figure 3: Effect of Daflon on glutamate concentrations in brain tissue homogenates of mice with haloperidol-

induced Parkinsonism. Data are presented as mean ± SEM (n = 5).

 Effect of Daflon on Acetylcholinesterase Enzyme 

(AChE) Activity  

As depicted in Figure 4, mice in the group that were 

administered only haloperidol exhibited a significant (p < 

0.05) elevation in AChE activity (0.03547 ± 0.00299 

U/mg protein) relative to the control group (0.02419 ± 

0.00120 U/mg protein). Co-treatment with Daflon at 50 

mg/kg did not significantly (p = 0.5468) reduce AChE 

activity (0.03026 ± 0.00304 U/mg protein) relative to the 

haloperidol group. In contrast, co-treatment of Daflon at 
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100 mg/kg significantly (p < 0.05) lowered AChE activity 

(0.02530 ± 0.00204 U/mg protein) compared with the 

haloperidol group. Similarly, co-treatment of the standard 

drug levodopa/carbidopa resulted in a significant (p < 

0.05) decrease in AChE activity (0.02416 ± 0.00217 

U/mg protein) compared with the haloperidol group.  

 

Figure 4: Effect of Daflon on acetylcholinesterase 

enzyme (AChE) activity in brain tissue homogenates of 

mice with haloperidol-induced Parkinsonism. Data are 

presented as mean ± SEM (n = 5). * - p < 0.05 vs control 

group; # - p < 0.05 vs haloperidol group.  

Histological and Histochemical Evaluation of the 

Striatum 

Histological (Hematoxylin and Eosin [H&E] stain) and 

histochemical (cresyl fast violet [CFV] stain) analyses of 

the control group revealed normal striatal 

histoarchitecture, characterized by well-defined 

pyramidal and stellate cells with intense Nissl staining 

(Figures 5A and 6A). In contrast, the haloperidol-only 

group (2 mg/kg) exhibited significant structural 

distortions, including pyknosis, perineuronal 

vacuolation, and gliosis, along with evidence 

of chromatolysis and reduced CFV staining intensity 
(Figures 5B and 6B). Co-administration of Daflon (50 

and 100 mg/kg) mitigated these neurotoxic effects, 

showing only mild distortions such as cytoplasmic 

vacuolation and moderate staining intensity (Figures 5C-

D and 6C-D). Similarly, the levodopa/carbidopa-treated 

group (10 mg/kg) maintained a preserved 

histoarchitecture and staining profile comparable to the 

control group (Figures 5E and 6E). 
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Fig. 5 (A-E): Photomicrographs of the striatum showing the cytoarchitecture. P = pyramidal cells; S = stellate cells; 

g = gliosis; O = oligodendrocytes; PK = pyknosis; V = perineuronal vacuolations; B = blood vessel. (Mag x 250 H&E)

 

(A) Control (normal saline, 2 mL/kg), showing normal 

histoarchitecture with pyramidal (P) and stellate (S) cells. 

(B) Haloperidol (2 mg/kg), showing histoarchitectural 

distortions such as pyknosis (PK), perineuronal 
vacuolation (V), and gliosis (g). (C) Daflon (50 mg/kg) + 

haloperidol 2 mg/kg), showing mild distortions of the 

histoarchitecture, such as perineuronal vacuolation (V) 

and gliosis (g). (D) Daflon (100 mg/kg) + haloperidol (2 

mg/kg), showing mild distortions of the histoarchitecture, 

such as perineuronal vacuolation (V). (E) 

Levodopa/carbidopa (10 mg/kg) + haloperidol (2 mg/kg), 
showing a preserved histoarchitecture comparable to that 

of the control group.  
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Fig. 6 (A-E): Photomicrographs of the striatum showing the cytoarchitecture. P = pyramidal cells; S = stellate cells; 

B = blood vessels; C = chromatolysis; perineuronal vacuolation (V); CV = cytoplasmic vacuolations. (Mag x 250 

CFV) 

(A) Control (normal saline, 2 mL/kg), showing normal 
histoarchitecture with pyramidal (P) and stellate (S) cells 

and intense staining. (B) Haloperidol (2 mg/kg), showing 

histoarchitectural distortions, such as chromatolysis (C) 

and reduced staining intensity. (C) Daflon (50 mg/kg) + 

haloperidol 2 mg/kg), showing mild distortions of the 

histoarchitecture, such as perineuronal vacuolation (V) 

and moderate staining intensity. (D) Daflon (100 mg/kg) 

+ haloperidol (2 mg/kg), showing mild distortions of the 

histoarchitecture, such as cytoplasmic vacuolation (CV) 

and moderate staining intensity. (E) Levodopa/carbidopa 

(10 mg/kg) + haloperidol (2 mg/kg), showing various 

neuronal cells with staining intensity comparable to that 
of the control group.  

The anti-Parkinsonian potential of the flavonoid-rich 

venoactive agent Daflon, a micronized purified flavonoid 

fraction (MPFF) made up of diosmin and hesperidin, was 

in this study investigated in a male mouse model of 

haloperidol-induced Parkinsonism. Haloperidol is a 
common antipsychotic that can cause a number of motor 

abnormalities which are often referred to as 

extrapyramidal symptoms (Del Agua Villa et al., 2024). 

It is a well-known experimental model for Parkinsonism 

due to its potent dopamine D2 receptor blocking effects. 

Blocking D2 receptors in the nigrostriatal pathway causes 

catalepsy, which is a state of immobility that is similar to 

the bradykinesia and akinesia seen in Parkinson's disease 

(Waku et al., 2021; Rahman & Marwaha, 2023).  

The administration of haloperidol in this study caused a 

considerable motor deficit, as seen by a longer descent 

latency in the bar test, which is consistent with earlier 

research demonstrating that haloperidol can interfere with 

dopaminergic transmission to alter motor functions 

(Waku et al., 2022). Co-treatment with Daflon, especially 
at the higher dose of 100 mg/kg, significantly decreased 
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the descent latency at the 90 and 120-minute intervals, 

suggesting a restorative impact on the motor circuits 

impaired by haloperidol. This finding is aligns with the 

result of our previous studies indicating that Daflon 

possesses anti-cataleptic effects against haloperidol 
induced motor impairments in female wistar rats (Samaila 

et al., 2025). Daflon showed similar effectiveness to the 

standard drug levodopa/carbidopa, which suggests that it 

possesses the potential to improve motor functions. 

Daflon's ability to alleviate haloperidol-induced catalepsy 

may be due to the effects of its individual flavonoid 

components. Hesperetin, a principal metabolite of 

hesperidin present in Daflon, has demonstrated efficacy 

in inhibiting catalepsy and reversing locomotor deficits in 

animal models of haloperidol-induced catalepsy and 

neurotoxicity (Menze et al., 2012; Dhingra et al., 2018).  

Dopamine and glutamate are very important 

neurotransmitters that help control movement in the 

nigrostriatal pathway. Reduction in striatal dopamine 

concentrations is the primary neuropathological hallmark 
of Parkinson’s disease (Ramesh & Arachchige, 2023). 

Changes in glutamate homeostasis can also make 

neurodegeneration worse and cause a lot of motor 

impairments (Zhang et al., 2019; Iovino et al., 2020). 

Haloperidol-induced Parkinsonism is fundamentally 

driven by the reduction of striatal dopamine 

concentrations and the subsequent imbalance of 

neurotransmitters (Del Agua Villa et al., 2024). The 

results of this study revealed that haloperidol caused a 

significant reduction in dopamine concentrations, but co-

treatment with Daflon at 100 mg/kg effectively 

antagonised the haloperidol-induced reduction in 
dopamine concentrations by significantly restoring 

dopamine concentrations, just like the standard drug 

levodopa/carbidopa. This finding is consistent with 

previous research, indicating Daflon can indirectly affect 

the level of dopamine by influencing the nuclear factor 

kappa B (NF-kB) and nitric oxide/cyclic GMP pathway 

(NO/cGMP) (Re et al., 2025). Also, because Daflon 

possesses antioxidant and anti-inflammatory properties, it 

might help protect the dopamine-producing neurons in 

the brain from the harmful impact of haloperidol, and in 

turn, this could support better dopamine production and 
release (Samaila et al., 2025). 

Furthermore, the results of this study showed no 

significant changes in glutamate concentrations in all the 

treatment groups of the study. The absence of effect post-
haloperidol administration aligns with findings from 

other studies indicating the variable impacts of 

antipsychotics on glutamate levels (Egerton et al., 2017; 

Zahid et al., 2022). The present result of this study 

suggests that the neurotoxic effect of haloperidol may 

likely not be mediated by glutamate excitotoxicity, a 

mechanism central to disorders such as Alzheimer’s 

disease, Parkinson’s disease, and amyotrophic lateral 

sclerosis (Arnold et al., 2024; Wu et al., 2025). Also, the 

lack of Daflon’s effect on glutamate concentration 

suggests that its neuroprotective actions may likely be 
through other pathways, rather than modulation of 

glutamate excitatory neurotransmission (Kamal et al., 

2024). However, due to the short duration of this study, 

there will be a need for studies of longer duration to 

confirm these assertions.  

Cholinergic dysfunction is an important contributor to 

gait, balance, and cognitive impairment in Parkinson’s 

disease (Crowley et al., 2024; Zhang et al., 2024).  The 

enzyme acetylcholinesterase (AChE) that regulates 

cholinergic tone also plays an important role in motor 

control, cognition, and other functions of the central 

nervous system (Trang & Khandhar, 2023). In 
Parkinson's disease, the alterations that occur in AChE 

activity are often complex and region-specific (Shim et 

al., 2021). Additionally, research by Silva et al. (2024) 

and Schmitz et al. (2025) has shown that haloperidol's 

effects on cholinergic enzymes vary depending on the 

kind of brain structure assayed. This study showed a 

significant increase in AChE activity after haloperidol 

administration, which indicates a decrease in cholinergic 

tone, in keeping with the earlier report of Han et al. 

(2024). The rise in AChE activity observed in this study 

is likely attributable to influences across multiple brain 
regions, as the assay was conducted on the entire brain. 

Co-treatment with the higher dose of Daflon significantly 

lowered AChE activity, suggesting that Daflon’s effects 

may be mediated by the stabilisation of cholinergic 

balance. These benefits may be attributed to Daflon’s 

ability to enhance dopaminergic function while 

attenuating oxidative stress and neuroinflammation, as 

previously reported in the literature (Fidelis et al., 2025; 

Samaila et al., 2025).  

Histological and histochemical analyses of the striatum 

from this study demonstrated that haloperidol 

administration resulted in distinct histopathological 

changes indicative of neuronal injury. In the control 

group, striatal sections showed normal histoarchitecture, 

including pyramidal, stellate, and glial cells with strong 
Nissl staining intensity. By contrast, haloperidol-treated 

animals exhibited distinct degenerative features such as 

pyknosis, gliosis, perineuronal vacuolation, and 

chromatolysis, along with a marked reduction in Nissl 

substance. These structural changes point toward 

impaired neuronal protein synthesis and ongoing 

neurodegeneration, which parallels earlier reports on 

haloperidol’s capacity to cause oxidative stress and 

neuronal damage (Altunkaynak et al., 2011; Abdel-Salam 

et al., 2018). Treatment with Daflon reduced the severity 

of these pathological features in a dose-dependent 

manner. In animals administered 50 mg/kg Daflon in 
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conjunction with haloperidol, the striatal regions 

exhibited only mild vacuolation and a partial preservation 

of neuronal morphology. The higher dose (100 mg/kg) 

provided even more protection, with fewer signs of 

degeneration and better staining intensity. The striatum of 
the high-dose Daflon group was not exactly like the 

control, but it looked more normal, and the level of 

preservation was similar to that of the levodopa/carbidopa 

group. The persistent mild gliosis, vacuolation, and 

reduced staining intensity suggest that the 

neuroprotective effect was only partially effective. This 

may have occurred because the treatment didn't last long 

enough for the neurons to fully recover. The histological 

findings of this study demonstrate neuroprotective effects 

consistent with those reported by Fidelis et al. (2025). 

Despite these promising results, further research is 

necessary to evaluate the long-term impact of Daflon 
against haloperidol-induced Parkinsonism and to fully 

elucidate its underlying mechanisms of action.  

CONCLUSION 

In conclusion, this study demonstrates that Daflon 

possesses neuroprotective effects against haloperidol-

induced behavioural, neurochemical, and striatal 

structural changes in mice. Daflon improved motor 

performance and dopamine concentrations, lowered 

AChE activity, and preserved neuronal architecture in the 

striatum. While these findings highlight the promising 

neuroprotective potential of Daflon against haloperidol-
induced Parkinsonism, further research is required to 

explore its long-term effects and fully elucidate its 

underlying mechanisms. 
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