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Abstract: This study evaluated dosage limits of Eucalyptus camaldulensis, Hibiscus sabdariffa and Morinda 

lucida leaf, stem and root aqueous extracts on haematological parameters of 140 albino rats grouped into ten of 

five replications in a completely randomized design. Aqueous extract of 75 g, 100 g, and 125 g of three parts of 

the three plants were prepared separately by boiling with 1 L of water for 1 h. 1 mg/kg of the extracts was 

administered on the rats once daily for 30 days. Distilled water served as control. Weights of the rats were estimated 

while heamatological parameters were determined using ELISA kits. Pack cell volume (45.33%), mean cell 

haemoglobin concentration (34.11 g/dL) and mean cell haemoglobin (19.00 Pg) were higher in rats dosed 125 g/L 

H. sabdariffa leaf extract. Similar significant increase was observed in haemoglobin (16.12 g/dL) and red blood 

cell (8.97 × 1012/L) of the rats dosed 125 g/L H. sabdariffa stem extract, as well as white blood cell (30.23 × 109/L) 

in rats dosed with M. lucida stem aqueous extract.100 g/L of H. sabdariffa extracts improved weights and 

haeamatology of the rats, hence, the dosage is recommended. 

Keywords: Eucalyptus camaldulensis; Hibiscus sabdariffa; herbal preparations; health management; Morinda 

lucida; toxicity; immunological potential; diagnostic tools 

 

1. Introduction 

In recent years, demand for natural products for nutritional enhancement, health management and 

sustainability of life is increasing. This is due to high awareness of the relevance of natural products or high 

knowledge of people on acute or chronic deleterious effects of modern drugs [1–3]. Several studies have also 

informed the populace about the nutritional and therapeutic functions of herbs in the improvement of the immune 

system and energizing blood cells which are the primary functions of modern drugs [4–6]. Other studies reported 

that herbs can enhance the effectiveness and healthy status of blood cells, regulate their production and flow and 

improve the health or nutritional challenges of consumers [7,8]. 

Based on the contributions of herbs, extracts of many plants including Eucalyptus camaldulensis, Hibiscus 

sabdariffa and Morinda lucida are consumed without proper understanding of the dosage limits of the plant 

preparations and deleterious effects of such limits not only on targeted organs but also on body fluids such as 

blood. Blood is a major means of food and drug transportation to the targeted sites in the human and animals 

systems [9,10]. Although preparations of some of these plants may not have the ability to supply blood, however, 

they have some metabolites that can act as blood cleansers, purifiers and detoxifiers [11,12]. These agents make 

cells of body fluids such as blood healthy; and improve their production and their   

However, abuse of herbal preparations in terms of dosage is a common practice among the poor and local 

people. Despite the relevance of herbal preparations on the improvement of blood and other body liquids, just a 

few studies to the best of our knowledge have ascertained the dosage limits of preparations of a few plants [13]. 

Also, in traditional medical practice, uncertainty in the dosage of herbal products remains a critical challenge 

facing ascertaining the standardization of herbal preparations. This is because herbs are grown naturally or 

cultivated under heterogeneous environments, making it difficult to quantify certain quantities and types of 
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phytochemical contents in the same plants found in different environments. Perhaps, environmental conditions 

influence both the nutritional and medicinal contents of the plants [14–16]. Based on literature review, the present 

study was conducted to ascertain the dosage limits of E. camaldulensis, H. sabdariffa and M. lucida leaf, stem and 

root aqueous extracts and their effects on haematological parameters using albino rats. 

2. Materials and Methods 

2.1. Source and Collection of Plant Materials 

Flesh leaves, stem-barks and roots of Eucalyptus camaldulensis, Hibiscus sabdariffa and Morinda lucida 

were collected from a local farm along Apakila road, Abeokuta, Ogun State. The farm lies in latitude 7o 10’ 27” 

N and longitude 3o 26’ 48” E. The plants were identified at the Forestry Research Institute of Nigeria (FRIN), 

Ibadan, Nigeria. The plant voucher specimens and numbers (FHI-52382) (FHI-11293) and (FHI-47193) for E. 

camaldulensis, H. sabdariffa and M. lucida respectively were deposited in the herbarium. 

2.2. Preparation of Aqueous Extract from Leaves, Stem-Barks and Roots of E. camaldulensis, H. sabdariffa and 

M. lucida 

Aqueous extracts of the leaf, stem-bark and root aqueous extracts of the three plants were prepared according 

to the method [17]. Seventy-five (75 g/L), 100 g/L and 125 g/L of leaves, stems and roots of E. camaldulensis 

(EC), H. sabdariffa (HS), M. lucida (ML) were weighed, boiled in 1 L of tap water for one hour in a water bath at 

100 °C separately. The extracts were filtered using a piece of sterilized white cotton cloth and allowed to cool. 

This procedure was reproduced daily for thirty days to avoid the expiration of the extracts. 

2.4. Experimental Design 

One hundred and forty Wistar albino rats (both males and females) were bred in the Small Animal House of 

the Department of Pure and Applied Zoology, Federal University of Agriculture, Abeokuta, Nigeria. In the 6th 

week, the rats were allowed a 5-day acclimatization under standard rat house conditions before the trial was 

initiated. Using a completely randomized design, the rats were divided into ten groups of five (5) rats per group. 

Rats in each group were administered 1 mL/kg/day of the extract prepared from 75 g/L, 100 g/L and 125 g/L of 

leaf, stem and root aqueous extracts of E. camaldulensis, H. sabdariffa and M. lucida daily for 30 days using oral 

administration method with the use of cannula. Control rats were given distilled water only. All the rats had free 

access to water and feed. The weights of the rats were monitored during the study. 

Percentage weight was determined using the below formula. 

Percentage weight change =
𝑊4 − 𝑊1

𝑊4
 × 100%  

2.5. Ethics Approval and Consent to Participate  

Nigeria Institute of Medical Research approved the use of albino rats for this study. Also, approval for the 

research was granted by the Department of Veterinary Pathology, Federal University of Agriculture, Abeokuta, 

Nigeria review committee on 8 March 2022 after making a presentation on the research proposal, The reference 

number of the proposal is PG-13-0767. Similarly, the experiments were performed following the Guide of the 

Care and Use of Laboratory Animals of the National Institutes of Health. 

2.6. Blood Collection and Dissection 

At the end of the experimental period, the rats were anaesthetized with chloroform and dissected for 

collection of blood samples. Blood samples were collected using the cardiac puncture method [18].  

2.7. Collection of Blood Haematological Parameters 

Haematological parameters such as packed cell volume (PCV), red blood cell count (RBC), Haemoglobin 

concentration (Hb) white blood cell count (WBC), Mean cell volume (MCV), Mean cell haemoglobin (MCH) and 

mean cell haemoglobin concentration (MCHC) were determined according [18,19]. 
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2.8. Statistical Analysis 

Data obtained were analysed using a statistical analysis system. One way Analysis of variance (ANOVA) 

was conducted to determine significant differences between the parameters. Means were separated using Duncan’s 

Multiple Range Test at p < 0.05. 

3. Results 

Figure 1 revealed the effects of graded weights of E. camaldulensis H. sabdariffa, M. lucida on the body 

weight of the albino rats. Rats dosed with 1 mg/kg of 100 g of EC, HS and ML leaf aqueous extracts produced the 

highest weight gain of 60.4, 58.0 and 62.0% respectively while weight losses of −9.28 and −19.94% were recorded 

in rats dosed 1 mg/kg of 125 g M. lucida leaves and root extracts. Table 1 revealed that 75, 100 and 125 g of leaf, 

stem and root extract of E. camaldulensis showed no significant difference on PCV, Hb, RBC and MCHC 

compared with control. The extracts produced a significant increase in WBC, MCV, MCH and platelets in the rats 

treated with the inclusion of 75 g/L to 100 g/L and 125 g/L. PCV (45.00%), Hb (15.05 g/dL), RBC (8.57 × 1012/L), 

MCV (51.67 FL) and MCH (17.33 Pg) were significantly higher in rats dosed with 1 mL of 100 g E. camaldulensis 

root extract, WBC (17.50 × 109/L) and MCV (48.33 FL) in rats dosed with 100 g E. camaldulensis leaf extract 

while higher platelets (327.00 × 109/L) was recorded in rats dosed with 125 g E. camaldulensis stem extract. A 

similar significant increase was noticed in the effects of leaf, stem and root extract of M. lucida at 75 g/L, 100 g/L 

and 125 g/L on WBC and platelets of the rats. Also, PCV (49.00%), Hb (18.03 g/dL), RBC (12.910 × 1012/L) and 

WBC (15.23 × 109/L) as well as MCHC (40.00 g/dL) and MCH (20.33 Pg) were significantly (p < 0.05) higher in 

albino rats dosed with 1 mL/kg of 100 M. lucida leaf extract, MCV (56.00 FL) in rats dosed with 100 g M. lucida 

stem extract while platelets (300.00 ×109/L) was significantly higher in the albino rats dosed with M. lucida root 

extract (Table 2).  

Table 3 revealed significant differences in all the haematological parameters of rats dosed 1 mL/kg H. 

sabdariffa leaves, stems and roots aqueous extracts except MCHC and PLT. PCV (48.33%), Hb (16.12 g/dL), 

RBC (8.97 × 1012/L), WBC (11.15 × 109/L) and platelets (252.67 ×109/L) were substantially higher in rats dosed 

with 125 g/L H. sabdariffa stem extract.  

Also, MCV (57.00 FL) was significantly higher (p < 0.05) in rats dosed 125 g/L H. sabdariffa leaf aqueous 

extract while in all the grades (75, 100 and 125 g/L) of H. sabdariffa leaf and 100 g H. sabdariffa stem extract 

MCHC (34.00 g/dL) was significantly higher.  

 

Figure 1. Effect of graded weights (1 mL/kg) of leaves, stems and roots of E. camaldulensis, H. sabdariffa and M. 

lucida on body weight of albino rats. L = Leaves, S = Stems, R = Roots. 
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Table 1. Effects of graded weights (1 mL/kg) of leaves, stems and roots of E camaldulensis on haematological parameters of albino rats. 

Plant Grades (g) 
Concentration Levels of Hematological Parameters 

PCV (%) Hb (g/dL) RBC (×1012/L) WBC (×109/L) MCV (FL) MCHC (g/dL) MCH (Pg) PLT (×103) 

75 E. camaldulensis leaf 39.00 ± 0.58 a 13.38 ± 0.31 a 8.01 ± 0.02 a 9.53 ± 1.44 cd 48.33 ± 0.33 bc 34.00 ± 0.00 a 16.33 ± 0.33k b 242.33 ± 30.31 ab 

100 E. camaldulensis leaf  42.00 ± 1.15 a 14.38 ± 0.31 a 8.45 ± 0.29 a 17.50 ± 3.75 a 51.67 ± 3.33 a 33.67 ± 0.33 a 17.33 ± 0.33 a 253.00 ± 51.38 ab 

125 E. camaldulensis leaf  43.00 ± 0.58 a 14.48 ± 0.29 a 8.52 ± 0.29 a 11.03 ± 1.73 bcd 50.00 ± 0.58 abc 34.00 ± 0.00 a 17.00 ± 0.00 ab 327.00 ± 27.13 a 

75 E. camaldulensis stem 39.67 ± 2.60 a 13.43 ± 0.87 a 7.95 ± 0.58 a 6.08 ± 1.16 d 51.33 ± 1.76 ab 33.67 ± 0.33 a 17.00 ± 0.58 ab 208.50 ± 37.81 b 

100 E. camaldulensis stem 40.67 ± 1.45 a 13.53 ± 0.29 a 8.46 ± 0.29 a 8.02 ± 1.15 cd 48.67 ± 0.33 abc 33.33 ± 0.33 a 16.10 ± 0.00 b 300.67 ± 0.33 ab 

125 E. camaldulensis stem 37.67 ± 1.45 a 12.88 ± 0.59 a    7.58 ± 0.30 a 9.45 ± 1.44 cd 48.00 ± 1.15 c 33.67 ± 0.33 a 16.33 ± 0.33b 302.33 ± 1.68 ab 

75 E. camaldulensis root 39.33 ± 1.45 a 13.08 ± 0.58 a 8.51 ± 0.29 a 12.08 ± 1.73 abc 51.00 ± 0.58 abc 34.00 ± 0.00 a 17.00 ± 0.00 ab 245.00 ± 2.21 ab 

100 E. camaldulensis root 45.00 ± 1.73 a 15.05 ± 0.58 a 8.57 ± 0.30 a 12.48 ± 2.02 abc 50.00 ± 0.58 abc 34.20 ± 0.00 a 17.00 ± 0.00 ab 254.33 ± 0.88 ab 

125 E. camaldulensis root 41.00 ± 2.89 a 13.02 ± 0.87 a 7.57 ± 0.30 a 15.92 ± 0.58 ab 48.1.3 ± 0.58 c 33.67 ± 0.33 a 16.00 ± 0.00 b 307.33 ± 53.40 ab 

Control (Tap water) 38.67 ± 4.91 a 13.00 ± 1.73 a 8.00 ± 0.58 a 5.67 ± 0.88 d  48.20 ± 1.50 c 33.67 ± 0.33 a 16.20 ± 0.58 b 237.00 ± 1.59 ab 

Means (±standard error) followed by different superscripts within columns are significantly different at 5% using Duncan’s Multiple Range Test (DMRT). Packed cell volume (PCV), Haemoglobin Concentration 

(Hb), Mean Cell Haemoglobin concentration (MCHC), Mean cell haemoglobin (MCH), Mean Cell Volume (MCV). 

Table 2. Effects of graded weights (1 mL/kg) of leaves, stems and roots of M. lucida on haematological parameters of albino rats. 

Plant Grades (g) 
Concentration Levels of Hematological Parameters  

PCV (%) Hb (g/dL) RBC (×1012/L) WBC (×109/L) MCV (FL) MCHC (g/dL) MCH (Pg) PLT (×103) 

75 M. lucida leaf  43.33 ± 2.03 ab 14.500 ± 0.87 ab 8.54 ± 0.29 ab 3.55 ± 0.29 c 50.00 ± 1.7 ab 33.67 ± 0.33 ab 17.00 ± 0.58 ab 227.00 ± 0.59 ab 

100 M. lucida leaf  49.00 ± 1.73 a 18.03 ± 0.58 a 12.91 ± 0.58 a 15.23 ± 1.59 a 51.67 ± 2.3 ab 40.00 ± 0.00 a 20.33 ± 1.5 a 230.67 ± 1.83 a 

125 M. lucida leaf  44.33 ± 0.33 ab 14.98 ± 0.02 ab 8.54 ± 0.29 ab 8.02 ± 1.73 bc 52.33 ± 4.91 ab 33.67 ± 0.33 ab 17.33 ± 0.88 ab 254.00 ± 0.38 ab 

75 M. lucida stem 40.00 ± 0.00 ab 13.40 ± 0.31 ab 8.47 ± 0.29 ab 3.90 ± 0.10 c 47.33 ± 0.33 ab 33.67 ± 0.33 ab 16.00 ± 0.00 ab 203.00 ± 1.96 bc 

100 M. lucida stem 41.00 ± 0.58 ab 13.80 ± 0.20 ab 8.07 ± 0.07 ab 13.93 ± 2.25 bc 56.00 ± 0.58 a 33.00 ± 0.00 ab 17.00 ± 0.58 ab 239.00 ± 3.21 ab 

125 M. lucida stem 40.33 ± 1.45 ab 13.80 ± 0.42 ab 7.78 ± 0.40 ab 4.48 ± 0.29 c 50.00k ± 0.58 ab 34.10 ± 1.73 ab 18.00 ± 1.15 ab 291.00 ± 2.20 a 

75 M. lucida root 38.60 ± 2.03 ab 12.83 ± 0.73 ab 8.00 ± 0.00 ab 6.17 ± 1.01 bc 48.00 ± 2.31 ab 33.33 ± 1.73 ab 15.67 ± 0.88 ab 230.67 ± 1.467 b 

100 M. lucida root 43.00 ± 0.58 ab 14.07 ± 0.07 ab 8.07 ± 0.07 ab 16.60 ± 1.03 bc 51.67 ± 0.67 ab 33.00 ± 0.58 ab 17.00 ± 0.00 ab 283.00 ± 2.83 a 

125 M. lucida root 43.33 ± 0.88 a 14.65 ± 0.26 a 8.44 ± 0.27 ab 16.23 ± 3.09 b 51.67 ± 0.67 ab 34.00 ± 0.00 ab 17.33 ± 0.33 ab 153.67 ± 6.06 c 

Control (Tap water) 38.67 ± 4.91 a 13.00 ± 1.73 a 8.00 ± 0.58 ab 5.67 ± 0.88 bc 48.00 ± 1.53 ab 33.67 ± 0.33 ab 16.00 ± 0.58 ab 237.00 ± 1.59 ab 

Means (±standard error) followed by different superscripts within columns are significantly different at 5% (p < 0.05) using Duncan’s Multiple Range Test. Packed cell volume (PCV), Haemoglobin Concentration 

(Hb), Mean Cell Haemoglobin concentration (MCHC), Mean cell haemoglobin (MCH), Mean Cell Volume (MCV). 
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Table 3. Effects of graded weights (1 mL/kg) of leaves, stems and roots of H. sabdariffa on haematological parameters of albino rats. 

Plant Grades (g) 
Concentration Levels of Hematological Parameters 

PCV (%) Hb (g/dL) RBC (×1012/L) WBC (×109/L) MCV (FL) MCHC (g/dL) MCH (Pg) PLT (×103) 

75 H. sabdariffa leaf  44.00 ± 2.30 abc 14.80 ± 0.750 abc 8.06 ± 0.54 abc 3.10 ± 0.06 d 54.67 ± 0.88 ab 34.00 ± 0.11 a 18.33 ± 0.33 ab 191.00 ± 5.20 a 

100 H. sabdariffa leaf  44.33 ± 0.33 abc 14.95 ± 0.08 abc 8.18 ± 0.35 abc 4.45 ± 0.83 cd 54.67 ± 2.91 ab 34.00 ± 0.05 a 18.33 ± 0.90 ab 224.00 ± 17.32 a 

125 H. sabdariffa leaf  45.33 ± 1.45 ab 15.40 ± 0.46 ab 8.20 ± 0.04 abc 5.60 ± 0.23 c 55.33 ± 2.03 ab 34.11 ± 0.00 a 19.00 ± 0.58 a 234.00 ± 38.68 a 

75 H. sabdariffa stem 43.00 ± 0.00 abc 14.40 ± 0.05 abc 7.49 ± 0.00 c 6.25 ± 0.49 c 52.67 ± 0.00 a 33.33 ± 0.33 a 19.00 ± 0.00 a 185.00 ± 5.19 a 

100 H. sabdariffa stem  44.66 ± 0.88 abc 15.20 ± 0.05 ab 8.50 ± 0.10 ab 8.48 ± 0.87 b 57.00 ± 0.88 ab 34.00 ± 0.58 a 18.00 ± 0.00 ab 201.67 ± 12.41 a 

125 H. sabdariffa stem 48.33 ± 0.33 a 16.12 ± 0.12 a 8.97 ± 0.02 a 11.15 ± 0.09 a 54.00 ± 0.58 ab 33.67 ± 0.33 a 18.33 ± 0.00 ab 252.67 ± 4.33 a 

75 H. sabdariffa root 41.00 ± 1.73 bc 13.92 ± 0.58 bc 7.63 ± 0.31 bc 3.95 ± 0.58 cd 52.00 ± 0.00 ab 33.67 ± 0.33 a 17.33 ± 0.33 ab 206.67 ± 33.19 a 

100 H. sabdariffa root 42.33 ± 0.33 abc 14.07 ± 0.06 abc 7.99 ± 0.00 abc 4.97 ± 0.58 cd 53.00 ± 0.58 ab 33.33 ± 0.33 a 18.00 ± 0.00 ab 218.00 ± 13.28 a 

125 H. sabdariffa root 43.67 ± 0.33 abc 14.88 ± 0.11 abc 8.05 ± 0.04 abc 5.58 ± 1.42 ab 53.67 ± 0.33 ab 33.33 ± 0.33 a 18.00 ± 0.00 ab 248.00 ± 30.02 a 

Control (Tap water) 38.67 ± 4.91 c 13.00 ± 1.73 c 8.00 ± 0.57 abc 5.67 ± 0.88 c 48.00 ± 1.53 c 33.67 ± 0.33 a 16.00 ± 0.58 c 237.00 ± 15.58 a 

Means (±standard error) followed by different superscripts within columns are significantly different at 5% using Duncan’s Multiple Range Test (DMRT). Packed cell volume (PCV), Haemoglobin Concentration 

(Hb), Mean Cell Haemoglobin concentration (MCHC), Mean cell haemoglobin (MCH), Mean Cell Volume (MCV). 
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4. Discussion 

Effects of E. camaldulensis, H. sabdariffa and M. lucida leaf aqueous extracts on weight albino rats varied 

with the inclusion of weight grades of the plants. Higher percentage weight gain sustained by albino rats dosed 

with 100 g/L E. camaldulensis, H. sabdariffa and M. lucida leaf aqueous extracts could indicate a higher 

concentration of nutritional contents in the leaves of the plants as a major nutritional index compared with other 

parts of the plants [8,20]. Weight loss recorded in albino rats dosed with 125 g/L of M. lucida leaf and root extracts 

suggest a certain level of toxicity and that the plants could be used to monitor weight change, especially in diabetic 

and obese patients [8,21].  

Rats dosed with E. camadulensis and H. sabdariffa leaf aqueous extracts and control rats were very healthy 

and active while rats dosed with M. lucida stem and roots aqueous extracts at 125 g/L were weak and sustained 

weight loss. The weight loss recorded may be ascribed to the inability of the rats to feed ad libitum due to the bitter 

taste of the preparations of the plants. This observation is in agreement with the findings of [22] who reported a 

significant decrease in weight of rats dosed with 400 mg/kg of Methanol extract of Moringa Oleifera as well as 

[23] who observed low appetite and body weakness in rats treated with 500, 1000 and 1500 mg/kg aqueous extract 

of M. klucida. The significant increase observed in the pack cell volume, haemoglobin, red blood cell and white 

blood cell count of the rats could be attributed to the ability of the biochemical constituents of the plants toward 

the enhancement of haematological parameters of consumers [21] and as an immunological potential of the plants 

to microbial infections [24]. 

In the same trend, an increase in the packed cell volume observed in the rats may indicate antianaemic 

potential of the plant, probably due to the presence of phytochemicals. This observation is in agreement with the 

submission of [25,26] who posited that substances with antianaemic effect are known to stimulate increased 

production of erythrocytes and improved packed cell volume as well as haemoglobin. These results, therefore, 

imply that consumption of the three parts at normal dosage will improve haematological parameters and 

physiological status of the patients or indicate the presence of the principal parameters in the plants which function 

as phagocytes which the body system defends against invading microorganisms by ingesting and destroying them 

[9,21,24]. 

The significant increase observed in the white blood cell count as influenced by the consumption of the plant 

extracts reflects leucopoiesis and possible immunomodulatory effects of the extracts which augmented the 

production of more white blood cell count [27]. This might have increased the rats’ capability to produce antibodies 

and a high degree of resistance to diseases [27,28]. The packed cell volume, haemoglobin and red blood cell count 

increase recorded may be as a result of the level of the ash content of the plants which indicated the amount of 

minerals iron and copper which are important in haemoglobin synthesis [29]. The values of mean cell volume and 

the amount of heamoglobin in red blood cells, mean cell heamoglobin and mean cell haemoglobin concentration 

are diagnostic tools commonly used to characterize the types of anaemic condition [30,31]. Increased mean cell 

volume and mean cell heamoglobin values observed in rats dosed H. sabdariffa leaf, stem and root aqueous extracts 

are categorized as macrocytic/normochromic anaemia [30]. There has been a report that prolonged administration 

of aqueous leaf extract of M. lucida at different grades increased haematological parameters of patients [25]. 

5. Conclusions 

The present study showed that 1 mL/kg of leaf, stem and root of H. sabdariffa aqueous extracts improved the 

weight of rats compared with E. camaldulensis and M. lucida extracts. Also, aqueous extracts of the three parts of 

the plants at the dosage enhanced haematological parameters of the rats therefore consumption of the plants either 

as food or for therapeutic purposes is recommended.  

Author Contributions: Anthony Wale Ojewumi, Gabriel A. Dedeke, and Abdullahi Adeyemi Adegoke: conceptualization, 
methodology, software; Anthony Wale Ojewumi, Abdullahi Adeyemi Adegoke: data curation, writing—original draft 

preparation; Abdullahi Adeyemi Adegoke: visualization, investigation; Gabriel A. Dedeke: supervision; Abdullahi Adeyemi 
Adegoke, Anthony Wale Ojewumi: software, validation; Anthony Wale Ojewumi: writing—reviewing and editing.  

Funding: No grant was awarded from any funding agency. 

Institutional Review Board Statement: This research project has received ethical approval from the Ethical Committee of 
the Department of Veterinary Pathology, Federal University of Agriculture, Abeokuta, Nigeria according to their ethical 
guideline with Ref no: PG-13-0767. The experiments were performed following the Guide of the Care and Use of Laboratory 
Animals of the National Institutes of Health 

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to publish this paper. 

Data Availability Statement: Not applicable. 



J. Med. Nat. Prod. 2025, 2(3), 100017 https://doi.org/10.53941/jmnp.2025.100017  

7 of 8 

Acknowledgments: The authors appreciate the technical support of Amusan Timothy, Chief Technologist, Department of 
Veterinary Medicine, Federal University of Agriculture, Abeokuta, Ogun State, Nigeria. 

Conflicts of Interest: No conflict of interest was declared. 

References 

1. Ekor, M. The growing use of herbal medicines: Issues relating to adverse reactions and challenges in monitoring safety. 

Front. Pharmacol. 2014, 4, 177. 

2. Jamshidi-Kia, F.; Lorigooini, Z.; Amini-Khoei, H. Medicinal plants: Past history and future perspective. J. Herbmed 

Pharmacol. 2017, 7, 1–7. 

3. Norouzzadeh, M.; Hassan Rashedi, M.; Aziz, M.H.; et al. Efficacy and Safety of Hibiscus sabdarifa in cardiometabolic 

health: An overview of reviews and updated dose-response meta-analysis. Complement. Ther. Med. 2025, 89, 103135. 

https://doi.org/10.1016/j.ctim.2025.103135. 

4. He, J.; Zeng, Z.; Chen, J.; et al. Effect of Danggui Buxue Tang on erythropoiesis in acute chemotherapy injured mice. 

Int. J. Pharmacol. 2017, 13, 583–592. 

5. Khumalo, B.M.; Qwebani-Ogunleye, T.; Ejidike, I.P.; et al. Evaluation of immune booster formulation by traditional 

health practitioners: Phytochemical, antioxidant and mineral elements studies. Int. J. Pharma Bio Sci. 2018, 9, 29–37. 

6. Pereye, B.O.; Mojiminiyi, F.B.O.; Ndakotsu, M.A.; et al. Effect of Hibiscus sabdarifa calyx Extract on Haemotologic 

Indices in Sickle Cell Anaemia In-vitro. Afr. J. Biomed. Res. 2022, 25, 261–264. 

https://doi.org/10.4314/ajbr.v25i2.22%20. 

7. Chen, J.; Gong, A.G.W.; Liu, X.; et al. Chinese herbal decoction, Jian-Pi-Yi-Shen, regulates the expressions of 

erythropoietin and pro-inflammatory cytokines in cultured cells. BMC Complement. Altern. Med. 2018, 18, 1–8. 

8. Ojewumi, W.A.; Adewunmi, D.G. Evaluation of nutitional and Phytochemical properties of Eucalyptus camaldulensis, 

Hibiscus Sabdarifa and Morinda lucida from Ogun State, Nigeria. J. Stress. Physiol. Biochem. 2020, 16, 45–56. 

9. Wilson, D.W.; Nash, P.; Buttar, H.S.; et al. The role of food antioxidants, benefits of functional foods, and influence of 

feeding habits on the health of the older person: An overview. Antioxidants 2017, 6, 81. 

10. Wu, D.; Chen, Q.; Chen, X.; et al. The blood–brain barrier: Structure, regulation and drug delivery. Signal Transduct. 

Target. Ther. 2023, 8, 217. 

11. Van Vuuren, S.; Frank, L. Southern African medicinal plants used as blood purifiers. J. Ethnopharmacol. 2020, 249, 

112434. 

12. Omara, T. East African quintessential plants claimed to be used as blood purifiers, cleansers, detoxifiers and tonics: An 

appraisal of ethnobotanical reports and correlation with reported bioactivities. Bull. Natl. Res. Cent. 2021, 45, 1–23. 

13. Iyiola, A.O., Adegoke Wahab, M. K. (2023).Herbal Medicine Methods and Practices in Nigeria. In: Izah, S.C., Ogwu, 

M.C., Akram, M.(eds) Herbal Medicine Phytochemistry. Reference Series in Phytochemistry. Springer, Cham. 

https://doi.org/10.1007/978-3-031-21973-3_47-1 

14. Sampaio, B.L.; Bara, M.T.F.; Ferri, P.H.; et al. Influence of environmental factors on the concentration of phenolic 

compounds in leaves of Lafoensia pacari. Rev. Bras. Farmacogn. 2011, 21, 1127–1137. 

15. Borges, C.V.; Minatel, O.I.; Gomez-Gomez, H.A.; et al. Medicinal plants: Influence of environmental factors on the 

content of secondary metabolites. In Medicinal Plants and Environmental Challenges; Springer: Berlin/Heidelberg, 

Germany, 2017; pp. 259–277 

16. Pant, P.; Pandey, S.; Dall’acqua, S. The influence of environmental conditions on secondary metabolites in medicinal 

plants: A literature review. Chem. Biodivers. 2021, 18, e2100345. 

17. Ojewumi, A.W.; Kadiri, M. Physiological evaluation of the anti-diabetic properties of Morinda lucida on rats. Aust. J. 

Basic. Appl. Sci. 2013, 7, 359–360. 

18. Imafidon, K.E.; Okunrobo, L.O.; Oladugba, O.O. Curative Effects of Ethanolic Extract of Palisota Hirsuta on 

Nephrotoxicity Induced by Carbon Tetrachloride. Niger. J. Life Sci. 2012, 2, 144–153 

19. Erhabor, O.; Muhammad, H.A.; Muhammad, K.; et al. Interpretation of Full Blood Count Parameters in Health and 

Disease. Haematol. Int. J. 2021, 5, 00180. 

20. Berinyuy, E.B.; Lawal, B.; Olalekan, A.A.; et al. Hematological status and organs/body-weight parameters in Wister rats 

during chronic administration of Cassia occidentalis. Int. Blood Res. Rev. 2015, 4, 1–7. 

21. Adedapo, A.A.; Mogbojuri, O.M.; Emikpe, B.O. Safety evaluations of the aqueous extract of the leaves of Moringa 

oleifera in rats. J. Med. Plants Res. 2009, 3, 586–591. 

22. Omobowale, T.; Oyagbemi, A.A.; Abiola, J.O.; et al. Effect of chronic administration of methanol extract of Moringa 

oleifera on some biochemical indices in female Wistar rats. Niger. J. Physiol. Sci. 2014, 29, 107–111. 

23. Bamisaye, F.A.; Odutuga, A.A.; Minari, J.B.; et al. Evaluation of hypoglycemic and toxicological effects of leaf extracts 

of Morinda lucida in hyperglycemic albino rats. Int. Res. J. Biochem. Bioinform. 2013, 3, 37–43. 



J. Med. Nat. Prod. 2025, 2(3), 100017 https://doi.org/10.53941/jmnp.2025.100017  

8 of 8 

24. Dyson, J.; Jaques, B.; Chattopadyhay, D.; et al. Hepatocellular cancer: The impact of obesity, type 2 diabetes and a 

multidisciplinary team. J. Hepatol. 2014, 60, 110–117. 

25. Saganuwan, S.A.; Aondoaver, A.D.; Roman, I.T. Reassessment of acute and chronic toxicity effects of aqueous leaf 

extract of Morinda lucida in Rattus norvegicus. J. Hematol. Res. 2014, 1, 36–46. 

26. Gabriel, B.O.; Idu, M. Antioxidant property, haematinic and biosafety effect in animal model. Beni-Suef Univ. J. Basic 

Appl. Sci. 2021, 10, 75. https://doi.org/10.1186/s43088-021-00161-4. 

27. Shittu, O.K.; Lawal, B.; Agboola, A.R.; et al. Effect of Methanol Extract of Telfairia occcidentalis on Haematological 

Parameters in Wister Rats. J. Med. Sci. 2015, 15, 246–250. 

28. Okunlola, D.; Olorunnisomo, O.A.; Binuomote, R.T.; et al. Haematology and serum quality of red Sokoto goats fed 

Baobab (Adansonia digitata) fruit meal as supplement to guinea grass (Panicum maximum). In Proceedings of the 17th 

Annual Conference of Animal Science Association of Nigeria, Abuja, Nigeria, 9–13 September 2012. 

29. Alagbaoso, S.O.; Nwosu, J.N.; Njoku, N.E.; et al. Growth performance and haematology of albinko rats fed varying 

inclusions of autoclaved canavalia plagiosperma piper seed meal based-diets. Am. J. Food. Nutr. 2015, 5, 35–48. 

30. Lee, Y.M.; Park, Y.J.; Lee, S.J.; et al. The bone regenerative effect of platelet-derived growth factor-BB delivered with 

a chitosan/tricalcium phosphate sponge carrier. J. Periodontol. 2000, 71, 418–424. 

31. Magtalas, M.C.; Balbin, P.T.; Cruz, E.C.; et al. Ethnomedicinal plants used for the prevention and treatment of anemia 

in the Philippines: A systematic review. Trop. Med. Health 2023, 51, 27. https://doi.org/10.1186/s41182-023-00515-x. 


