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Evaluation of Haematological Parameters in Male Wistar Rats Administered Methanol Extract of Pausinystalia yohimbe

Abstract
Introduction: Due to their purported ability to improve sexual performance, herbal aphrodisiacs like Pausinystalia yohimbe are becoming more and more popular in West Africa. Despite its widespread use, there is still a dearth of scientific evidence on P. yohimbe extract's haematological safety. Through oxidative or inflammatory processes, chronic consumption may affect platelet homeostasis, leukocyte dynamics, or erythropoiesis.
Aim and Objectives: Male Wistar rats were used in this investigation to assess the effects of subchronic oral administration of Pausinystalia yohimbe methanol extract on haematological indicators, including packed cell volume (PCV), hemoglobin concentration (Hb), white blood cell count (WBC), and platelet count (PLT).
Materials and Methods: 25 healthy male Wistar rats weighing 150–180 g were randomly assigned to one of five groups (n = 5), which included sildenafil (5 mg/kg), P. yohimbe extract at 50, 100, and 200 mg/kg, and control (distilled water 5 mL/kg). For 28 days, all therapies were given orally. An automated haematology analyzer was used to examine blood samples at sacrifice. The Student's t-test (SPSS v24, p < 0.05) was used to examine the data, which were presented as mean ± SE.
Results: Sildenafil raised WBC (10.20 ± 0.68 vs 7.54 ± 0.67 × 10³/µL, p = 0.036) and PLT (771.0 ± 26.49 vs 607.4 ± 43.76 × 10³/µL, p = 0.013), while significantly lowering PCV (38.92 ± 1.48 vs 42.66 ± 0.59%, p = 0.047) and Hb (13.90 ± 0.69 vs 16.14 ± 0.15 g/dL, p = 0.013). Both 50 and 100 mg/kg of P. yohimbe did not result in any notable changes to the haematological system. At 200 mg/kg, however, the extract significantly decreased WBC (5.70 ± 0.31 vs 7.54 ± 0.67 × 10³/µL, p = 0.038) and Hb (13.94 ± 0.77 vs 16.14 ± 0.15 g/dL, p = 0.022), while PCV and PLT were unchanged.
Conclusion: At doses < 100 mg/kg, methanolic P. yohimbe extract is harmless for the blood, but at 200 mg/kg, it may cause leukopenia and mild anemia. The results highlight a little margin of safety at elevated exposure levels.
Keywords: Pausinystalia yohimbe, haematology, haemoglobin, white blood cell, platelet, Wistar rat, toxicity.
1.0 Introduction
In Africa, where medicinal plants are prized for their accessibility, affordability, and long-standing cultural acceptance, herbal medicine remains a major component of primary healthcare. One of these plants, Pausinystalia yohimbe, also called Burantashi in Nigeria, has long been used as a general tonic, aphrodisiac, and sexual stimulant. The evergreen tree, which is a member of the Rubiaceae family, is found in Cameroon, Nigeria, Gabon, and Equatorial Guinea's tropical woods 1 2. Yohimbine, its main alkaloid, is a well-known antagonist of the α-adrenergic receptor that promotes peripheral blood flow, increases sympathetic activity, and makes penile erection easier 3.	Comment by Ezinne Chukwu: Sources should be included here
The safety profile of P. yohimbe is still not well known, despite its extensive use. Because of its alleged ability to increase libido, males in Nigeria favor powdered bark extract, which is frequently added to barbecued meat (called "suya") or ingested in liquid form 1. However, negative effects like anxiety, hypertension, renal impairment, and hepatotoxicity have been connected to excessive or uncontrolled ingestion4 5. These dangers highlight the necessity of evaluating its systemic and hematological effects using evidence-based methodology.	Comment by Ezinne Chukwu: Uncontroled ingestion of what?
Important markers of both physiological and pathological condition include haematological measures, such as packed cell volume (PCV), hemoglobin concentration (Hb), white blood cell count (WBC), and platelet count (PLT). Changes in these indicators could indicate bone marrow suppression, infection, inflammation, or anemia 6. Methanol extracts may contain strong bioactive components that can affect blood formation or cause haematotoxicity at large dosages since they concentrate both polar and non-polar phytochemicals 7.
Therefore, using sildenafil citrate as a pharmacological comparator, this study was planned to examine the effects of graded dosages of Pausinystalia yohimbe methanol extract on haematological markers in male Wistar rats. The results should promote logical control of P. yohimbe use in traditional and clinical settings, clarify its haematological safety threshold, and offer empirical toxicological data.	Comment by Ezinne Chukwu: The result is aimed to …….


2.0 Materials and Methods
2.1 Study Design and Setting
Male Wistar rats were used in this investigation to assess the haematological effects of Pausinystalia yohimbe methanol extract using a controlled, laboratory-based experimental approach. Under typical laboratory circumstances, the experiment was carried out in the Animal House of the Faculty of Pharmacy, Igbinedion University, Okada, Edo State, Nigeria. A 12-hour light/dark cycle, ambient temperature (25 ± 2°C), and relative humidity (60 ± 5%) were all maintained during the study period. The approach made it possible to evaluate dose-dependent changes in blood indices in comparison to both untreated controls and sildenafil citrate, a common reference medication.	Comment by Ezinne Chukwu: Age and weight of the experimental animals should be indicated	Comment by Ezinne Chukwu: A common reference medication for ………..Please complete the sentence
2.2 Study Population
Twenty-five (25) adult male Wistar rats in good health, weighing between 150 and 180 grams, were used. The Faculty of Pharmacy's Animal Breeding Unit provided the animals. They were housed in clean wood shavings that were changed every 48 hours in plastic cages with stainless-steel wire tops and adequate ventilation for two weeks after their arrival. The rats were fed a typical commercial pellet diet (Vital Feeds®) and given unlimited access to clean water.	Comment by Ezinne Chukwu: This should be replicated in the study design
2.3 Inclusion and Exclusion Criteria	Comment by Ezinne Chukwu: Is there any reference method to this?
2.3.1 Inclusion Criteria
Male Wistar rats that were healthy, sexually mature, and weighed between 150 and 180 g were included in the study. During acclimatization, they displayed typical feeding, grooming, and locomotor behavior.
2.3.2 Exclusion Criteria
To remove conflicting biological factors, the study excluded female, immature, sick, or stressed rats that showed aberrant activity, hunger reduction, or weight loss during acclimation.
2.4 Sample Size Determination
Five experimental groups of five rats each (n = 5 per group) were created from a total of twenty-five (n = 25) rats. Following accepted experimental design guidelines for animal research, the sample size was chosen to ensure that there was enough statistical power to identify biologically significant changes between treatment groups. The following was the grouping: 
	Comment by Ezinne Chukwu: Reference should be included
· Group 1 (Control) was given 5 milliliters per kilogram of distilled water. 
· Group 2 (Sildenafil): 5 mg/kg body weight of sildenafil citrate was administered. 
· Group 3 was given 50 mg/kg of P. yohimbe methanol extract. 
· Group 4 was given 100 mg/kg of P. yohimbe methanol extract. 
· Group 5 was given 200 mg/kg of P. yohimbe methanol extract. 

For 28 days in a row, all administrations were done orally once a day using an intragastric cannula.
2.5 Sample Collection and Laboratory Analysis
The animals were anesthetized with chloroform vapor in a desiccator after an overnight fast at the conclusion of the 28-day treatment period. Sterile syringes were used to obtain blood samples through heart puncture. Each animal had about 4 mL of blood extracted, consisting of 2 mL for haematological analysis in ethylenediaminetetraacetic acid (EDTA) tubes and 2 mL for serum separation (used in complementing biochemical research) in plain tubes. 
Using an automated haematology analyzer (Sysmex XN-1000i, Sysmex Corporation, Japan), hematological parameters such as packed cell volume (PCV), hemoglobin concentration (Hb), white blood cell count (WBC), and platelet count (PLT) were examined.

· PCV was calculated as a percentage using the microhaematocrit technique. 
· The cyanmethemoglobin technique was used to estimate hemoglobin concentration. 
· The electrical impedance approach was used to determine the WBC and PLT numbers.
· Every test was carried out in compliance with the manufacturer's instructions, using the proper quality control procedures.
2.6 Data Management and Statistical Analysis
Statistical Package for the Social Sciences (SPSS) version 24.0 (IBM Corp., Armonk, NY, USA) was used to analyze the data, which were presented as mean ± standard error (SE). The independent Student's t-test was used for between-group comparisons in order to assess statistical differences between the treatment and control groups. Statistical significance was defined as a p-value of less than 0.05. Tables summarizing the findings were included, along with statistical comments outlining the significance levels.
2.7 Ethical Considerations
Every experimental method was carried out strictly in accordance with the National Research Council's (2011) ethical guidelines for the care and use of laboratory animals. The Institutional Animal Ethics Committee of Igbinedion University, Okada, granted ethical approval for the project (Ref. No: IUI/MLS/2023/04). Throughout the investigation, every attempt was made to reduce the amount of pain, stress, and suffering experienced by the animals.
2.8 Limitations
The study's statistical power may have been diminished due to the comparatively small number of animals per group (n = 5). Furthermore, reticulocyte count, differential WBC analysis, and other significant haematological indices such red cell indices (MCV, MCH, and MCHC) were excluded. The spleen and bone marrow were not examined histopathologically. To support the current findings, larger sample sizes and longer biomarker panels are advised for future research.








3.0 Results
3.1 General Observations
Over the course of the 28-day investigation, all experimental animals tolerated the oral treatment of sildenafil and Pausinystalia yohimbe extract without showing any signs of behavioral problems or dying. There were no discernible variations in the amount of food or water consumed by the treatment and control groups. All groups' physical examinations showed normal activity and grooming habits, indicating overall systemic stability over the study period.
3.2 Haematological Indices
Tables 1–4 show the effects of Pausinystalia yohimbe methanol extract on important haematological parameters in male Wistar rats, including packed cell volume (PCV), hemoglobin concentration (Hb), white blood cell count (WBC), and platelet count (PLT). The independent Student's t-test was used to compare each treatment group to the control group.

Table 1: Comparison of Haematological Parameters Between Control and Sildenafil-Treated Rats (5 mg/kg)
	Parameter
	Control (Mean ± SE)
	Sildenafil (Mean ± SE)
	t-value
	p-value
	Remark

	PCV (%)
	42.66 ± 0.59
	38.92 ± 1.48
	2.39
	0.047
	Significant

	Hb (g/dL)
	16.14 ± 0.15
	13.90 ± 0.69
	2.97
	0.013
	Significant

	WBC (×10³/µL)
	7.54 ± 0.67
	10.20 ± 0.68
	2.57
	0.036
	Significant

	PLT (×10³/µL)
	607.40 ± 43.76
	771.00 ± 26.49
	3.22
	0.013
	Significant



Interpretation: Sildenafil treatment resulted in significant decreases in PCV and Hb, with corresponding significant increases in WBC and PLT counts compared to control animals.


Table 2: Comparison Between Control and Rats Treated with P. yohimbe (50 mg/kg)
	Parameter
	Control (Mean ± SE)
	P. yohimbe 50 mg/kg (Mean ± SE)
	t-value
	p-value
	Remark

	PCV (%)
	42.66 ± 0.59
	41.90 ± 1.76
	0.41
	0.693
	NS

	Hb (g/dL)
	16.14 ± 0.15
	15.82 ± 0.69
	0.45
	0.661
	NS

	WBC (×10³/µL)
	7.54 ± 0.67
	7.32 ± 0.69
	0.19
	0.855
	NS

	PLT (×10³/µL)
	607.40 ± 43.76
	614.60 ± 30.69
	0.13
	0.896
	NS



Interpretation: At 50 mg/kg, P. yohimbe extract produced no significant alterations in any measured haematological parameter, indicating good tolerance and absence of toxicity at this low dose.













Table 3: Comparison Between Control and Rats Treated with P. yohimbe (100 mg/kg)
	Parameter
	Control (Mean ± SE)
	P. yohimbe 100 mg/kg (Mean ± SE)
	t-value
	p-value
	Remark

	PCV (%)
	42.66 ± 0.59
	42.46 ± 0.36
	0.29
	0.778
	NS

	Hb (g/dL)
	16.14 ± 0.15
	15.32 ± 0.44
	1.65
	0.116
	NS

	WBC (×10³/µL)
	7.54 ± 0.67
	7.16 ± 1.19
	0.28
	0.788
	NS

	PLT (×10³/µL)
	607.40 ± 43.76
	509.40 ± 38.01
	1.68
	0.129
	NS


Interpretation: Administration of P. yohimbe at 100 mg/kg did not significantly alter PCV, Hb, WBC, or PLT levels compared with control. The observed minor downward trends in Hb and platelet count were not statistically significant, suggesting continued haematological safety at moderate dosage.










Table 4: Comparison Between Control and Rats Treated with P. yohimbe (200 mg/kg)
	Parameter
	Control (Mean ± SE)
	P. yohimbe 200 mg/kg (Mean ± SE)
	t-value
	p-value
	Remark

	PCV (%)
	42.66 ± 0.59
	39.10 ± 1.59
	0.45
	0.669
	NS

	Hb (g/dL)
	16.14 ± 0.15
	13.94 ± 0.77
	2.82
	0.022
	Significant

	WBC (×10³/µL)
	7.54 ± 0.67
	5.70 ± 0.31
	2.50
	0.038
	Significant

	PLT (×10³/µL)
	607.40 ± 43.76
	633.80 ± 39.65
	0.44
	0.667
	NS



Interpretation: High-dose P. yohimbe (200 mg/kg) resulted in a significant reduction in haemoglobin concentration and white blood cell count compared to the control group, while PCV and platelet counts were unaffected. These findings suggest a dose-dependent suppressive effect on erythropoiesis and leukopoiesis at elevated extract concentrations.













3.3 Statistical Summary
P. yohimbe at 50 and 100 mg/kg did not substantially change any haematological parameters (p > 0.05), according to independent t-tests; however, the 200 mg/kg dose resulted in significant decreases in Hb (p = 0.022) and WBC (p = 0.038). All indices were strongly impacted by sildenafil (5 mg/kg) (p < 0.05), suggesting pharmacologically driven changes in the hematological system.
3.4 Graphical Trend Summary (Narrative)
As P. yohimbe dosages increased, PCV and Hb levels generally showed a declining trend, albeit statistical significance was only reached at 200 mg/kg. WBC counts responded in two stages: at low-to-moderate doses, they fluctuated somewhat, and at the highest dose, they significantly decreased. All groups' platelet counts were comparatively constant, with a small but non-significant increase at 200 mg/kg.
3.5 Summary of Key Findings
· Sildenafil significantly altered all haematological parameters.
· P. yohimbe at 50–100 mg/kg maintained haematological stability.
· At 200 mg/kg, P. yohimbe caused statistically significant decreases in Hb and WBC.
· No dose produced thrombocytopenia or a change in PCV beyond physiological limits.
Statistical Footnote:	Comment by Ezinne Chukwu: This should be part of the tables presented
Values are expressed as Mean ± Standard Error (SE); t-test comparisons were made between control and test groups. Statistical significance was set at p ≤ 0.05. NS = Not Significant.



4.0 Discussion
After 28 days of oral treatment, the haematological effects of Pausinystalia yohimbe methanol extract were examined in male Wistar rats. Important biomarkers of both healthy and pathological situations include hematological indices, including packed cell volume (PCV), hemoglobin concentration (Hb), white blood cell count (WBC), and platelet count (PLT). According to Ukwubile et al. 7, changes in these parameters are frequently suggestive of inflammatory reactions, toxic exposures, or disturbances in hematopoiesis.
As P. yohimbe extract was administered at low and moderate doses (50 and 100 mg/kg) in the current investigation, there were no statistically significant changes in PCV, Hb, WBC, or PLT as compared to the control group. This finding implies a favorable haematological safety profile since it shows that the extract has no negative effects on erythropoiesis, leukopoiesis, or thrombopoiesis at these concentrations. These results are in line with evidence that low-dose phytochemicals can trigger homeostatic or adaptive antioxidant systems that support cellular resilience by preventing oxidative or metabolic stress. As a result, when taken in moderation, P. yohimbe seems to be safe for the hematological system.	Comment by Ezinne Chukwu: There should be a comparative reference to this assertion 
On the other hand, the extract significantly decreased the WBC count and hemoglobin concentration at a higher dose (200 mg/kg), while PCV and PLT values stayed the same. The decrease in Hb could be a sign of moderate anemia, which could be brought on by oxidative damage to erythrocytes or reduction of erythropoietic activity. At high quantities, yohimbine, the main indole alkaloid found in P. yohimbe, is known to promote lipid peroxidation and catecholamine release, two processes that might weaken the integrity of red blood cell membranes. The simultaneous drop in WBC count may be the result of bone marrow suppression or leukocyte depletion, indicating mild immunosuppression brought on by oxidative stress from alkaloid exposure.	Comment by Ezinne Chukwu: Add a reference to this
The extract's safety with regard to erythropoiesis, leukopoiesis, and thrombopoiesis is thus demonstrated by the observed haematological changes, which show a dose-dependent response. Low (50 mg/kg) and moderate (100 mg/kg) doses maintained stable PCV, Hb, WBC, and PLT levels 12 7. At the higher dose (200 mg/kg), however, notable decreases in Hb and WBC point to possible anemia and immunosuppression, which are most likely caused by oxidative damage mediated by yohimbine 8 9. This dose-dependent duality is consistent with other research showing that while greater doses of phytochemicals may cause harmful haematological effects, lower doses can induce advantageous antioxidant adaptations 12 10.
Furthermore, research on P. yohimbe extracts repeatedly shows that platelet counts are essentially unchanged among treatment groups, indicating that there is no discernible impact on either platelet turnover or thrombopoiesis 12  9. The lack of significant change in PCV further supports this stability in PLT levels, highlighting the extract's little effect on haematological homeostasis at moderate dosages. On the other hand, it has been shown that the well-known vasodilator sildenafil citrate dramatically changes haematological markers, which is indicative of its systemic vascular effects 12.
The methanol extract of P. yohimbe exhibits a complex, dose-dependent hematological safety profile overall. Higher doses (200 mg/kg) are linked to leukopenia and moderate anemia, while levels up to 100 mg/kg are well tolerated and may be advantageous through adaptive antioxidant responses 12 8 11. In order to ensure safety in both traditional and pharmacological applications of P. yohimbe, modest dose must be maintained.











5.0 Conclusion
In male Wistar rats, this work has shown that subchronic treatment of Pausinystalia yohimbe methanol extract results in dose-dependent haematological effects. The extract showed no discernible changes in packed cell volume, haemoglobin concentration, white blood cell count, or platelet count at lower dosages (50 and 100 mg/kg), indicating a good haematological safety profile in this range. But at a larger dose (200 mg/kg), the extract dramatically decreased white blood cell and hemoglobin counts, suggesting that leukopenia and mild anemia may be caused by oxidative or marrow-suppressive mechanisms brought on by high yohimbine alkaloids.
Therefore, these results set a preliminary safety threshold for P. yohimbe extract and highlight the possibility of haematological hazards associated with its careless usage at large dosages. The work offers fundamental toxicological proof in favor of P. yohimbe's cautious application in conventional and experimental pharmacotherapy. To clarify the reasons behind the observed haematological changes, more research utilizing cytokine profiling, oxidative stress indicators, and histopathology is needed.














6.0 Recommendations
Dose Regulation: To prevent potential hematological and systemic toxicity, Pausinystalia yohimbe should only be used at low-to-moderate doses (≤100 mg/kg in experimental models). 
Mechanistic Studies: To elucidate the mechanisms of toxicity seen at larger doses, additional research should assess bone marrow histology and oxidative stress indices (such as glutathione, superoxide dismutase, and malondialdehyde).
Extract Standardization: To guarantee dosage accuracy, safety, and repeatability in both lab and clinical settings, the active ingredient (yohimbine) should be quantified and standardized.
Chronic Toxicity Evaluation: To ascertain whether extended administration has an impact on differential WBC count, platelet function, or red cell indices, long-term exposure studies has to be carried out. 
Clinical Translation: Before suggesting broad therapeutic or nutraceutical use, P. yohimbe's haematological safety should be verified in controlled human research, considering its historical use as an aphrodisiac.









7.0 Contribution to Knowledge
The haematological safety profile of Pausinystalia yohimbe methanol extract in male Wistar rats is empirically supported by this investigation. It is one of the only experimental studies that uses established haematological criteria to compare P. yohimbe extract at various dose levels with a pharmacological reference (sildenafil citrate). Although a higher dose (200 mg/kg) causes notable decreases in hemoglobin concentration and white blood cell count, suggesting possible hemotoxicity, the results show that doses up to 100 mg/kg are haematologically safe.
By defining this dose-dependent relationship, the study establishes a scientific foundation for dosage regulation in traditional medicine, offers new toxicological insights into the safe use of P. yohimbe, and prepares the way for further translational and mechanistic research on plant-derived aphrodisiacs. Additionally, it reaffirms the value of basic haematological profiling as a preliminary biomarker technique for evaluating the safety of herbal drugs.





9.0 Declaration
This study, "Evaluation of Haematological Parameters in Male Wistar Rats Administered Methanol Extract of Pausinystalia yohimbe," was conducted by me, Imafidon Joseph Omogiade (PG/23/027282/HSC), under the direction of Dr. Aghatise K. E. at the Department of Medical Laboratory Science, Igbinedion University, Okada, Edo State, Nigeria. The work has never before been submitted, in whole or in part, for publication or for the granting of any degree elsewhere. In accordance with academic and ethical norms, all material and data sources have been properly recognized and cited.
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