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Evaluation of the Hematopoietic Effects of Methanolic Leaf Extract of Ficus capensis in Phenylhydrazine-Induced Anemic Wistar Rats



Abstract
[bookmark: _GoBack]Iron Deficiency Anemia (IDA) is a condition characterized by a decrease in the number and size of red blood cells, leading to inadequate oxygen delivery to tissues and organs. It is the most common nutritional disorder worldwide, affecting approximately 1.6 billion people globally (WHO, 2019). Caused by insufficient iron intake, absorption, or chronic blood loss . The main causes of IDA can be classified into three categories: inadequate dietary iron intake, increased iron requirements, and chronic blood loss  The aim of this study was to evaluate the effects of methanolic leaves extract of Ficus capensis on some haematological parameters in phenylhydrazine-induced iron deficiency anaemic Wistar rats. This is an experimental design which comprises of 36 wistar rats with 5 rats in each group.  Group 1 as Normal Control, group 2 as negative control, group 3 positive control, group 4 Low-Dose, group 5 Medium-Dose, group 6 High-Dose and group 7 extract and ferrous sulfate.  In conclusion treatment with Ficus capensis extract led to a notable normalization of these leukocytic parameters. The medium dose and high dose extract groups maintained WBC counts. Treatment with F. capensis normalized platelet parameters in a dose-dependent manner. Low-, medium-, and high-dose extracts restored PLT counts to physiological ranges. Shows that the methanolic extract of Ficus capensis leaves contains a complex mixture of fatty acids, esters, terpenoids, and hydrocarbons phytochemicals typically associated with antioxidant, anti-inflammatory, antimicrobial, and hematopoietic (blood building) activities. The medium dose and high dose extract groups maintained WBC counts. In conclusion treatment with F. capensis normalized platelet parameters in a dose-dependent manner. Low-, medium-, and high-dose extracts restored PLT counts to physiological ranges. Shows that the methanolic extract of Ficus capensis leaves contains a complex mixture of fatty acids, esters, terpenoids, and hydrocarbons phytochemicals typically associated with antioxidant, anti-inflammatory, antimicrobial, and hematopoietic (blood-building) activities.

Keywords: Ficus capensis, Haematological Parameters, Phenyl-hydrazine and Anaemia







10

1.0 INTRODUCTION	
Anaemia, characterized by a decrease in the number of red blood cells (RBCs) or the haemoglobin concentration in the blood, remains a significant public health issue worldwide, affecting individuals across different age groups and geographical regions (WHO, 2023). The 
condition leads to reduced oxygen-carrying capacity of the blood, which in turn causes various health problems, including fatigue, weakness, and impaired cognitive function (WHO, 2023). Anaemia can be caused by numerous factors, including nutritional deficiencies (such as iron, vitamin B12, and folate deficiencies), chronic diseases, genetic disorders, and exposure to toxins or drugs (WHO, 2023).
Iron plays a vital role in numerous physiological functions, particularly in the synthesis of haemoglobin. When the body lacks adequate iron, it leads to a condition known as iron deficiency anaemia. This type of anaemia is more prevalent among adolescents and premenopausal women. Factors such as frequent blood donation, gastrointestinal bleeding, and heavy menstrual flow can further aggravate the condition (Almaamori, 2023).
Iron Deficiency Anemia (IDA) is a condition characterized by a decrease in the number and size of red blood cells, leading to inadequate oxygen delivery to tissues and organs. It is the most common nutritional disorder worldwide, affecting approximately 1.6 billion people globally (WHO, 2019). Caused by insufficient iron intake, absorption, or chronic blood loss . The main causes of IDA can be classified into three categories: inadequate dietary iron intake, increased iron requirements, and chronic blood loss (Camaschella, 2019).
Iron deficiency anemia (IDA) is the most prevalent type of anemia globally, caused by inadequate iron levels in the body. Iron is an essential mineral required for the production of hemoglobin, a protein in red blood cells (RBCs) responsible for transporting oxygen from the lungs to various tissues throughout the body. When iron levels fall below optimal levels, the body cannot produce enough healthy red blood cells, leading to reduced oxygen supply to tissues and organs (WHO, 2023). IDA affects approximately 1.2 billion people worldwide, with the highest prevalence seen in women of reproductive age, pregnant women, and young children. The World Health Organization (WHO) estimates that around 30% of the global population suffers from anemia, and about half of these cases are due to iron deficiency. This condition is particularly prevalent in low- and middle-income countries due to poor nutrition, limited access to iron-rich foods, and certain cultural practices (WHO, 2023).
Ficus Capensis, commonly known as African fig or forest fig, is a plant widely used in traditional medicine in various parts of Africa (Nyangena and Wanyonyi., 2023).  It is scientifically known as Cape fig and broom cluster fig is a deciduous tree with large panicles of small white flowers and yellow plum-like fruits, grown mainly during rainy season, between June and August (Adepoju and Oyewole, 2008, Van Wyk and Gericke., 2022). Fruits of the plant are ovoid, yellow, fleshy, drupe and are borne within a cluster of 10-15 fruits; unripe fruits taste sour, while ripe ones have sweet-sour taste. It belongs to the family Anarcadiaceae (same family as Cashews, Mangoes and Pistachios) (Schmidt and Smith, 2022). Natively found in Central America and the Carribean and in Southern Nigeria (Ayoka et al., 2008, Schmidt and Smith, 2022). It is locally called Agama in Igala, “akororo” in igbo, “uwaryara” in hausa, “opoto” in Yoruba, “rimabichehi” in Fulani and “obada” in Edo (Njoku-Oji, 2016).  The methanolic extract of Ficus capensis leaves has been reported to possess numerous pharmacological properties, including antioxidant, anti-inflammatory, and haematopoietic activities (Adebiyi and Adeyemi, 2023). The antioxidant properties of Ficus capensis can counteract oxidative stress, a key factor in the pathogenesis of anaemia, particularly haemolytic anaemia induced by agents like phenylhydrazine (PHZ) (Kumar et al., 2010, Ogundipe and Ibrahim, 2024). Ficus capensis is a deciduous or semi-deciduous tree that can grow up to 20 meters in height. The trunk is often buttressed, and the bark is smooth and grey. Leaves are simple, alternate, and stipulate with a petiole ranging from 1-5 cm long. The leaf blade is broadly ovate to elliptic, with a size of about 6-15 cm long and 3-8 cm wide, exhibiting a coriaceous texture and a dark green color on the upper surface (Ogundipe and Ibrahim, 2024). 
The aim of this study was to evaluate the effects of Ficus capensis methanolic leaves extract on hepcidin and erythropoietin-related biomarkers in phenylhydrazine-induced iron deficiency anaemic Wistar rats.
[bookmark: _Toc125820298][bookmark: _Toc176942726]1.1 MATERIALS AND METHOD
[bookmark: _Toc176942727]1.2 STUDY LOCATION	
The study was carried out in Haematology laboratory, School of Medical Laboratory Science, Pharmacognosy and Ethnopharmacy laboratory, Department of Pharmacology and Toxicology laboratory, Faculty of Pharmaceutical Sciences and Centre for Advanced Medical Research and Training (CAMRET), Usmanu Danfodiyo University, Sokoto.
[bookmark: _Toc176942728]1.3 PLANTS COLLECTION AND IDENTIFICATION
The fresh leaves of Ficus Capensis was collected from Iyale town, Dekina Local Government, Kogi State. The plant collected was identified authenticated in the Department of Pharmacognocy, Faculty of pharmaceutical Sciences, Usmanu Danfodiyo University Sokoto, Nigeria. The voucher number was given as PCG/UDUS/MORA/0006 and deposited in the herbarium unit in the same department.
[bookmark: _Toc176942729]1.4 PLANT EXTRACT PREPARATION
The fresh leaves of Ficus Capensis was collect and air dried under shade. The dried leaves was grinded into fine powder by using a grinder. About 100g of powdered leaf was measured and soaked into 1500 mL of methanol and allowed to stay for 3 days at room temperature by continuous shaking of the mixtures every day. The mixtures was filtered by using sieve and then filtrates was filtered using filter paper (Whatman No 1) and a funnel to separate the liquid extract from the plant residue. Then the methanol was allowed to evaporate from the filtrate with mild heating on dry oven to dry at 40 degrees centigrade in order to obtain the pure extract as done by Akhtar et al., 2018, Kusuma et al., 2023). The concentration of the extract was store at 4 degrees centigrade until the actual experiment is done.
[bookmark: _Toc176942730]1.5 PRELIMINARY PHYTOCHEMICAL INVESTIGATIONS 
The methanolic extracts powder of leaves was subjected to chemical tests to determine the qualitative phytochemical constituents of each extract. The procedure analysis was carried out at the Department of Pharmacognosy in the Faculty of Pharmaceutical Sciences, Usmanu Danfodiyo University Sokoto 
[bookmark: _Toc176942733]1.6 DETERMINATION OF ACUTE TOXICITY LETHAL DOSE (LD50)
The Saganuwan,  2013; Lorke, 1983) of determining the LD50 was used in this study. This method involves two phases;
Phase 1 for Ficus capensis extract: A total of 9 rats divided into 3 groups of 3 rats was used for this phase. Each group was administered with different dosage of Ficus capensis. The animal was observed for 24 hours while checking their temperature rate, mobility rate, feeding habit was observed for changes.
Phase 2 for Ficus capensis extract: A total of 3 rats divided into 3 groups of rats was used for this phase. Each group was administered with different dosage of Ficus capensis. The animal was observed for 24 hours while checking their temperature rate, mobility rate, feeding habit was observed for changes. 
[bookmark: _Toc176942736]1.7 PROCUREMENT OF EXPERIMENTAL ANIMAL 
Forty five (45) female wistar rats, weighing was purchased from Animal House of Ahmadu Bello University, Zaria and allowed to acclimatize in animal house, Faculty of Pharmaceutical UDUS, for the period of 14 days.
The rats was housed in conventional, well-ventilated wire cages under standard laboratory conditions at the Animal House, Faculty of Pharmaceutical Sciences, Usmanu Danfodiyo University, Sokoto. The environment was maintained at approximately 30°C with a daily lighting period of about 12 hours.
The rats was given a two-week acclimatization period before the start of the experiment. During this time, they was provided with standard commercial pelletized grower’s feed and access to drinking water (Mattos et al., 2005, Percie du Sert et al 2020 ,).
[bookmark: _Toc176942738]1.8 INDUCTION OF ANAEMIA 
Anaemia was induced by intraperitoneal injections of phenyl-hydrazine (50mg/kg) body weight for two consecutive days (Coulibaly et al., 2020). The anaemia was confirm using Pack cell volume (PCV) test of less than 40% (Brien et al., 2022) using hepatized capillary tube by tail pursuer.    
[bookmark: _Toc176942739]1.9 EXPERIMENTAL GROUPS
1. Normal Control Group (n=5)): No anaemia induction or treatment.
2. Anemic Control Group (n=5): Anaemia induced with phenyl-hydrazine, no treatment.
3. Treatment Group (n=5): Anaemia induced with phenyl-hydrazine, treated with drugs (Ferrous sulfate)
4. Low-Dose Treatment Group (n=5): Anaemia induced with phenyl-hydrazine, treated with low-dose Ficus capensis extract.
5. Medium-Dose Treatment Group (n=5): Anemia induced with phenyl-hydrazine, treated with medium-dose Ficus capensis extract.
6. High-Dose Treatment Group (n=5): Anaemia induced with phenyl-hydrazine, treated with high-dose Ficus capensis extract.
7. Treatment Group (n=5) Anaemia induced with phenyl-hydrazine, treated ferrous sulfate and Ficus capensis extract
[bookmark: _Toc176942740]1.10 ANIMAL SACRIFICE AND BLOOD SAMPLE COLLECTION
The rats was aneasthesized in a glass jar containing a piece of wool soaked with chloroform reagent. Eight milliters of Blood samples was collected from the rats through the cardiac puncture after 21 days of treatment with Ficus capensis. Two millilitres (2mls) of blood was dispensed into 2 di-potassium Ethylene Diamine Tetra Acetic Acid (K2EDTA) bottle containing 1.5mg of the anticoagulant for the analysis of some haematological parameters.
[bookmark: _Toc176942741]1.11 LABORATORY ANALYSIS OF SAMPLES
[bookmark: _Toc176942742]Hematological parameters was analyzed using 5-part Mythic 60 Haematology analyzer model manufactured by Mythic, 2012. Estimation of Complete Full Blood Count (CBC) as described by Crisan and Mattson (2023).  The EDTA blood was used to determine CBC using Mythic 60 CT fully automated haematology analyser (Orphee SA, Switzerland).
[bookmark: _Toc176942751]1.12 DATA ANALYSIS
Data obtained was analysis using SPSS software version 27.0 and presented as mean ± standard deviation of mean (M ± SDM). The result was analysed using a one-way analysis of variance (ANOVA) with Bonferroni’s post-hoc test for multiple comparisons.
[bookmark: _Toc176942752]P-value of equal to or less than 0.05 (P≤ 0.05) will be considered as significan.





1.5 RESULTS
Table 1: The physical properties of the methanolic extract Ficus capensis leaf
	Part of plant
	Type of extraction
	Colour
	Smell
	Texture
	% yield

	Leaves
	Methanolic
	Green
	Sweet
	Smooth
	6.3



Table 2: Phytochemical tests; The qualitative  phytochemical screening of the methanolic  leaf extract of Ficus capensis  
	S/no
	Phytochemical compounds
	Test
	Result

	1
	Flavonoids
	a, Ferric chloride
b, Alkaline 
	+++
+++

	2
	Alkaloids
	a, Mayres
b, Dragendrosf
	++
++

	3
	Saponins
	Frothing
	+++

	4
	Cardiac glucoside
	Keller kellians
	+

	5
	Proteins
	Xanthoprotic 
	++

	6
	Carbohydrate
	a, Molish
b, Fechling 
	++
++

	7
	Triterphnoid/Steroids
	a, Salkaeestis
b, Libermann Burchard
	++
++

	8
	Anthraquinones
	Medified Bontrager
	_

	9
	Tannins
	Ferric chloride
	+++


Key: + Present, ++ Higher presence and  - Absent
Table 3: Effect of Ficus capensis methanol leaf extract on toxicity (LD50) in wistar rats
	S/N
	DOSE (mg/kg) bw
	                 OBSERVATION

	
	
	First phase (n=3
	Second phase (n=1)

	1
	10
	    0/3
	     --

	2
	100
	    0/3
	     --

	3
	1000
	    0/3
	     --

	4
	1600
	     --
	    0/1

	5
	2900
	     --
	    0/1

	6
	5000
	     --
	    0/1



There was no mortality after the oral administration of the methanol leaf extract of F. capensis up to 5000 mg/kg . From the finding of this study the methanolic extract of Ficus capensis leaves possess no toxic effect even at a dose 5000mg/kg per body weight ( Acute toxicity ( LD50 ) study after 24 hours was  > 5000 mg/kg body weight).
Key: 0: No mortality; n: Number.

Table 4: Effect of Ficus capensis methanol leaf extract on bodyweight in phenyl-hdrazine induced iron deficiency anaemic wistar rat.
	Groups 	
	n
	Inital wgt
	Aft Ind wgt
	Final wgt

	Negative Control
	5
	142.40±5.609a
	155.40±6.06a
	176.60±4.99a

	Positive Control
	5
	132.40±3.71bd
	139.60±3.52b
	147.80±8.48b

	Standard Drug
	5
	137.60±3.40b
	144.80±7.49c
	157.80±7.24c

	Low Dose Extract
	5
	118.20±5.10c
	127.60±6.19d
	150.00±3.69bc

	Medium Dose Extract
	5
	128.20±3.12d
	137.40±3.23e
	168.60±6.16d

	High Dose Extract
	5
	120.40±4.89c
	125.80±5.39de
	150.60±4.48bc

	Extract+Ferrous Sulfate
	5
	123.20±9.22ec
	121.40±11.86e
	141.20±11.0e

	F value
	
	2.834
	3.087	
	3.200

	P value
	
	0.028
	0.019
	0.016


Values are mean±standard error of the mean of the variables. Values with different superscript in the same column are significantly different, p < 0.005 at 95 % confidence interval.




Table 5: The Effect of Ficus capensis methanol leaf extract on complete blood count (RBC, PCB, HB, MCV, MCH, MCHC , RDW-CD and RDW-SD) in wistar rat
	Groups 
	RBC
	HGB g/dl
	HCT %
	MCV fl
	MCH pg
	MCHC
	RDW-CV
	RDW-SD

	Negative Control
	7.37±0.13a
	14.02±0.07a
	38.94±0.35a
	52.96±1.17
	19.06±0.27
	36.06±0.48
	12.76±0.20
	23.38±0.57a

	Positive Control
	5.32±0.28b
	10.12±0.56b
	28.24±1.16b
	54.40±1.71
	19.76±0.50
	36.36±0.34
	13.70±0.52
	28.72±1.02b

	Standard Drug
	6.86±0.22ab
	13.56±0.31a
	37.22±1.31a
	54.12±0.42
	19.80±0.23
	36.40±0.38
	11.96±0.16
	23.20±0.61a

	Low Dose Extract
	6.92±0.05ab
	13.58±0.24a
	37.46±0.48a
	54.14±0.72
	19.60±0.28
	36.26±0.21
	13.02±0.28
	24.66±0.85a

	Medium Dose Extract
	6.36±0.05ab
	13.12±0.17a
	35.32±0.57a
	55.56±0.54
	20.66±0.10
	37.18±0.27
	13.42±0.14
	26.40±0.54ab

	High Dose Extract
	6.85±0.11ab
	13.36±0.09a
	35.82±0.24a
	52.48±1.15
	19.52±0.40
	37.26±0.28
	13.30±0.25
	25.12±1.42a

	Extract+Ferrous Sulfate
	7.05±0.08a
	13.88±0.17a
	38.46±0.59a
	54.52±0.73
	19.66±0.22
	36.04±0.70
	10.40±2.15
	24.76±0.43a

	F value
	18.579
	23.818
	22.111
	1.026
	2.360
	1.523
	1.772
	5.064

	P value
	0.001
	0.00001
	0.00001
	0.00001
	0.00001
	0.00001
	0.153
	0.00001


Values are mean±standard error of the mean of the variables. Values with different superscript in the same column are significantly different, p < 0.005 at 95 % confidence interval.

Table 6: The Effect of Ficus capensis methanol leaf extract on complete blood count (WBC, LYM, NEU, MOMO, ESO, BASO, IMM % and ALY %) in wistar rat
	Groups 
	WBC
	PLT %
	LYM %
	MON %
	NEU %
	EOS %
	BAS %
	IMM %
	ALY %

	Negative Control
	9.72±0.89a
	582.60±24.03a
	80.58±1.84a
	1.36±0.22
	14.58±2.07a
	2.80±0.59
	0.68±0.12
	0.08±0.02a
	1.48±0.22a

	Positive Control
	11.94±0.82b
	998.20±42.65b
	62.32±2.58b
	2.24±0.42
	32.16±1.99b
	1.70±0.53
	1.40±0.27
	0.16±0.09
	2.32±0.23b

	Standard Drug
	8.70±0.49a
	559.00±13.72a
	80.44±1.09a
	1.70±0.39
	13.82±1.71a
	3.20±0.62
	0.78±0.15
	0.06±0.03
	2.20±0.58b

	Low Dose Extract
	7.58±0.41c
	516.80±32.95ac
	67.62±4.17b
	3.58±1.46
	25.22±3.75c
	2.92±0.65
	0.66±0.09
	0.08±0.02
	2.56±0.45b

	Medium Dose Extract
	12.66±0.64b
	525.20±46.75a
	84.00±0.97a
	1.70±0.14
	12.12±0.49a
	1.72±0.41
	0.46±0.09
	0.06±0.02
	1.26±0.10a

	High Dose Extract
	9.30±1.06a
	476.80±28.19c
	81.82±1.58a
	1.26±0.29
	14.28±1.55a
	2.26±0.31
	2.16±1.79
	0.02±0.02
	1.02±0.10a

	Extract plus Ferrous Sulfate
	7.42±0.58c
	582.60±24.65a
	79.10±3.97b
	1.48±0.16
	15.12±3.13a
	3.74±0.96
	0.62±0.15
	0.58±0.48
	1.12±0.12a

	F value
	7.639
	32.461	
	9.846
	1.719
	10.514
	1.562
	0.768
	1.097
	4.131

	P value
	0.00001
	0.00001
	0.00001
	0.153
	0.00001
	0.195
	0.601
	0.389
	0.004


Values are mean±standard error of the mean of the variables. Values with different superscript in the same column are significantly different, p < 0.005 at 95 % confidence interval.



[bookmark: _Toc158455450]1.15 DISCUSSION
Herbal medicine continues to serve as an alternative to conventional synthetic drugs for managing diseases, largely because it is affordable, easily accessible, and generally associated with fewer side effects. As a result, its effectiveness is widely recognized in many developing countries as reported by Ubaka et al. (2010). Research has shown that F. capensis has a variety of pharmacological functions and activities.
The phytochemical constituents of  the methanolic extract of Ficus capensis leaf contains a complex mixture of fatty acids, esters, terpenoids, and hydrocarbons phytochemicals typically associated with antioxidant, anti-inflammatory, antimicrobial, and hematopoietic (blood-building) activities. The GC–MS profile demonstrates that Ficus capensis leaves are rich in bioactive lipophilic compounds (notably terpenoids and fatty acid derivatives). These constituents have documented antioxidant and anti-inflammatory mechanisms that can: Enhance erythropoiesis (red cell production) by supporting erythropoietin activity. Modulate hepcidin levels through antioxidant regulation of IL-6 and inflammatory pathways. Protect erythrocyte membranes from oxidative hemolysis caused by phenylhydrazine-induced free radicals.Therefore, the presence of β-amyrin, squalene, phytol, and unsaturated fatty acid esters supports the traditional use of Ficus capensis in treating anemia and blood-related disorders, as these compounds collectively help maintain red cell integrity and restore hematopoietic balance. The findings were similar with the research conducted and reported by Abubakar et al., (2021).
Minimal lethal dose of the extract was determined using the method of Lorke (1983), and it was found that, even at a dose of 5000 mg/kg body weight the animals show no sign of toxicity and no mortality, meaning the extract possess no toxic effect by extension safe to consume, this finding is in agreement with the findings of  Mohammad et al. (2019); who worked independently and reported no sign of toxicity even at a dose of 5000 mg/kg b.w. through different solvent were use.
In this study, the Negative Control group (non-anemic rats) showed a consistent and significant increase in body weight from the initial to the final measurement, indicating normal physiological growth and metabolic function. In contrast, the Positive Control group (phenylhydrazine-induced untreated rats) exhibited the lowest overall weight gain, suggesting that phenylhydrazine administration adversely affected appetite, metabolism, and erythropoietic capacity. This observation aligns with earlier studies where phenylhydrazine-induced oxidative stress and hemolytic anemia led to reduced body weight due to increased metabolic burden and tissue hypoxia as reported by Abubakar et al. (2021); Iya et al. (2022). The Standard Drug-treated group likely ferrous sulfate or reference hematinic) showed a moderate and steady improvement in weight gain indicating recovery from anemia and improved metabolic activity due to effective iron supplementation and restoration of hemoglobin synthesis.
Among the treatment groups, the Medium Dose Extract demonstrated the most significant weight recovery, closely approaching the negative control and surpassing the standard drug group. This suggests that at an optimal dose, Ficus capensis methanolic leaf extract may possess potent hematopoietic and antioxidant properties that mitigate the toxic effects of phenylhydrazine and enhance nutrient utilization. These findings corroborate previous reports that Ficus capensis contains bioactive compounds such as flavonoids, saponins, tannins, and alkaloids that promote hematopoiesis, stimulate appetite, and improve erythrocyte regeneration as reported by Eze et al. (2020); Emeje et al. (2009). The Low Dose Extract and High Dose Extract groups also showed moderate increases in body weight from baseline to the final stage. However, the weight gain was less pronounced than that observed in the medium dose group. This non-linear dose-response may suggest that very low doses were insufficient to fully counteract the hematotoxic effects of phenylhydrazine, while high doses might have led to mild metabolic stress or reduced feed conversion efficiency, possibly due to phytochemical overload or mild hepatic strain, as noted in related plant extract studies by Ojo et al. (2021). The Extract + Ferrous Sulfate group displayed a slight reduction in weight at the intermediate stage before a moderate final increase. This transient weight loss could indicate a short-term interaction effect between the extract and ferrous sulfate, possibly altering nutrient absorption or metabolic adaptation early in treatment. Nonetheless, the group eventually showed recovery, suggesting that the combination did not produce lasting adverse effects.
The administration of phenylhydrazine (PHZ) in the positive control group significantly reduced RBC counts, hemoglobin and hematocrit, indicating the successful induction of hemolytic anemia. PHZ is known to induce oxidative damage in erythrocytes, leading to hemolysis, shortened RBC lifespan, and anemia, consistent with prior findings by Nemeth et al. (2004); Ousaaid et al. (2022). Elevated red cell distribution width in this group suggests anisocytosis and heterogeneity in RBC size, a typical hallmark of iron-deficiency and hemolytic anemia  as reported by Bain (2021).
Treatment with F. capensis methanolic extract at low, medium, and high doses significantly improved RBC counts, hemoglobin levels and hematocrit demonstrating effective erythropoietic stimulation and recovery from PHZ-induced hemolysis. The normalization of further indicates restoration of erythrocyte size uniformity, suggesting that the extract mitigates oxidative damage to developing erythrocytes and supports erythropoiesis by Onyekwelu et al. (2024). These effects are likely mediated by the antioxidant and hematopoietic bioactive compounds present in F. capensis, including flavonoids, phenolics, and minerals such as iron and zinc (Afolabi et al., 2024; Olatunde et al., 2023).
Mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH) remained largely unchanged across groups suggesting that the extract primarily restored the number of erythrocytes and hemoglobin content without significantly altering RBC size or hemoglobin content per cell. Meanwhile, mean corpuscular hemoglobin concentration (MCHC) also remained within physiological ranges, consistent with normochromic recovery by Bain (2021); Zhang et al. (2023).
The standard drug and in RBC, HGB, and HCT values to the negative control, highlighting the synergistic effect extract + ferrous sulfate groups showed comparable recovery of plant extract combined with iron supplementation. This suggests that F. capensis may enhance iron utilization and erythropoiesis during anemia, complementing pharmacological therapy as reported by Entezari (2022); Baker et al. (2021).
WBC In this study, the positive control group exhibited significantly elevated WBC counts, compared to the negative control indicating immune stimulation resulting from oxidative stress. This was accompanied by a substantial increase in neutrophil percentage and a decrease in lymphocyte proportion suggesting an inflammatory response dominated by innate immune activation. Treatment with Ficus capensis extract led to a notable normalization of these leukocytic parameters. The medium dose and high dose extract groups maintained WBC counts within physiological ranges, while the extract + ferrous sulfate group displayed the lowest WBC, similar to the standard drug group. This reduction in leukocytosis signifies attenuation of phenylhydrazine-induced inflammation, reflecting the anti-inflammatory and immunomodulatory actions of the extract’s bioactive compounds (e.g., flavonoids, tannins, and phenolic acids). The lymphocyte percentage (LYM%) was significantly restored in treated groups, with the medium dose extract exhibiting the highest lymphocyte proportion even higher than the negative control. This suggests enhanced immune regulation and hematopoietic recovery. The concurrent normalization of neutrophil counts further underscores the extract’s ability to stabilize immune homeostasis by suppressing oxidative and inflammatory cascades. The findings were similar with the findings reported by Akinmoladun et al, (2022).
Monocyte (MON%), eosinophil (EOS%), and basophil (BAS%) counts showed no significant differences (P > 0.05) among groups, suggesting that Ficus capensis primarily modulates the major leukocyte subsets (lymphocytes and neutrophils) rather than altering total leukocyte diversity. The stability of these minor fractions implies that the extract does not induce hypersensitivity or allergic responses, supporting its hematological safety profile.
Immature granulocytes (IMM%) and atypical lymphocytes (ALY%) provide indicators of immune activation and inflammatory response. The positive control group displayed higher ALY% relative to the negative control reflecting heightened immune stimulation following hemolysis and oxidative injury. Treatment with Ficus capensis, especially at medium and high doses significantly normalized ALY% (P = 0.004), comparable to the negative control group.
Similarly, IMM% values remained low and statistically insignificant across treatments (P > 0.05), suggesting that the extract neither induced bone marrow stress nor provoked excessive granulocytic proliferation. The extract’s immunomodulatory action, therefore, appears to balance leukocyte turnover and maintain immune homeostasis without overstimulation a beneficial effect in anemia management same as reported by Akinmoladun et al., (2022).
PLT. Phenylhydrazine (PHZ)–induced anemia produced marked alterations in platelet parameters, reflecting the well-established compensatory thrombopoietic response seen in iron deficiency anemia (IDA). PHZ-induced anemia in the positive control group was associated with significant thrombocytosis and elevated plateletcrit reflecting reactive thrombopoiesis driven by oxidative stress and inflammatory cytokines  as reported by Wang et al., 2021). Platelet distribution width (PDW) and platelet-large cell ratio (PLCR) were also altered, indicating heterogeneous platelet activation and potential prothrombotic risk. These changes parallel clinical IDA, where reactive thrombocytosis results from increased thrombopoietin (TPO) release, megakaryocyte hyperplasia, and cross-regulation between erythropoiesis and megakaryopoiesis due to shared progenitors (Meg-E lineage) and altered iron metabolism disagree with the research conducted and reported by Bento et al. (2020).
Treatment with F. capensis normalized platelet parameters in a dose-dependent manner. Low-, medium-, and high-dose extracts restored PLT counts to physiological ranges and reduced reflecting stabilization of thrombopoiesis as reported by Afolabi et al. (2024). High-dose extract notably increased PDW suggesting a restoration of platelet heterogeneity and functional capacity, while MPV remained relatively stable across groups, indicating preserved platelet size distribution in contrast with the report of the Olatunde et al., (2023). The extract + ferrous sulfate combination maintained platelet homeostasis demonstrating potential synergistic effects of plant–mineral therapy on hemostasis.
`1.17 CONCLUSION
Treatment with Ficus capensis extract led to a notable normalization of these leukocytic parameters. The medium dose and high dose extract groups maintained WBC counts. Treatment with F. capensis normalized platelet parameters in a dose-dependent manner. Low-, medium-, and high-dose extracts restored PLT counts to physiological ranges. Shows that the methanolic extract of Ficus capensis leaves contains a complex mixture of fatty acids, esters, terpenoids, and hydrocarbons phytochemicals typically associated with antioxidant, anti-inflammatory, antimicrobial, and hematopoietic (blood-building) activities.
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