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Haemopoietic Effect of Telfaira Occidentalis on The Expression Pattern of RUNX1 and MECOM mRNA



ABSTRACT	Comment by NCC: Your abstract is clear and well-structured, effectively covering key sections. To improve, consider adding details on the type of anaemia model used, the dosage of the extract, and the statistical methods applied. Clarifying these points will enhance scientific rigor and reproducibility. Additionally, refining some phrasing for clarity and including a brief note on study limitations or future research would strengthen the abstract further.
Background: RUNX1 and MECOM are transcription factors that help regulate haemopoiesis. They act as important regulators in the process of blood formation. Natural plant products such as Telfairia occidentalis (fluted pumpkin) are widely used in traditional medicine for the management of anaemia, yet their specific molecular effects on haemopoietic gene expression remain poorly explored.
Aim: This study investigated how Telfairia occidentalis leaf extract affects the expression of RUNX1 and MECOM in rats with anaemia.
Method: Twenty-four male Wistar rats (180–220 g) were divided into four groups (n = 6). Treatments were administered daily for 28 days. At the end of the study, blood samples were collected for complete blood count (CBC), and total RNA was extracted from bone marrow cells. The expression of RUNX1 and MECOM mRNA was quantified using reverse transcription polymerase chain reaction (RT-PCR).
Results: Administration of Telfairia occidentalis to anaemic rats significantly (p < 0.05) increased red blood cell count, haemoglobin concentration, and packed cell volume compared to the anaemia-only group. Moreover, expression analysis showed that Telfairia occidentalis upregulated RUNX1 and MECOM mRNA, indicating a stimulatory role on transcription factors that regulate haemopoiesis. Interestingly, the extract-treated anaemic group demonstrated partial restoration of blood indices toward normal control values, while RUNX1 and MECOM expression were significantly higher than both the control and anaemia-only groups. These findings suggest that Telfairia occidentalis enhances both functional blood cell recovery and transcriptional activation of key haemopoietic regulators.
Conclusion: Telfairia occidentalis leaf extract helps to improve blood production. Its effect may be linked to the activation of RUNX1 and MECOM genes. This supports its use in treating anaemia and shows it could be useful as a natural blood-boosting medicine.
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I. INTRODUCTION
Reduced haemoglobin (Hb) content, packed cell volume (PCV), and red blood cell (RBC) count are the hallmarks of anaemia (Garg, 2025). Reduced RBC production, increased RBC destruction, and excessive blood loss from the body are the main causes of reduction in all three. According to research, environmental factors like infections, poor nutrition, and exposure to certain drugs or toxins, as well as hereditary disorders, can cause anaemia (Singh et al., 2024). In general, anaemia that develops gradually causes nebulous symptoms like weakness, exhaustion, dyspnea, or difficulty exercising; anaemia that develops suddenly causes more severe symptoms like disorientation, lightheadedness, unconsciousness, or increased thirst. Moreover, paleness is a common symptom of anaemia, but only in severe cases (Park and Chang, 2025).
Because malaria is endemic in many tropical countries, including Nigeria, anaemia is a major health concern. Crucially, several studies have demonstrated T. occidentalis's ability to treat anaemia by utilizing its haematopoietic properties. Thus, the necessity of the research.
Telfairia occidentalis is popular in Nigeria for the ethnopharmacological use of its leaves to improve haematological parameters in normal and anaemic subjects. It is a vital source of important nutrients like protein, minerals, vitamins, and fiber and is a staple in many Nigerian diets (Okokon et al., 2025; Sandnes et al., 2025). One of the most widely consumed leafy vegetables in Nigeria, it is primarily grown in Igbo-land, southeastern Nigeria, and is a member of the Cucurbitaceae family of plants, which grows well throughout West Africa. It is mostly used in herbal medicines and soups there (Osuagwu et al., 2024; Okokon et al., 2025). Consuming fruits and vegetables has been associated in the past with a lower risk of developing chronic illnesses. T. occidentalis is one of these plants with widely recognized therapeutic benefits. This plant's leaves are abundant in antioxidants and mineral elements. In terms of phytochemistry, it includes flavonoids, saponins, terpenoids, alkaloids, and tannins. Additionally, Telfairia occidentalis has been linked to the management and treatment of a number of inflammatory and chronic illnesses (Niihori et al., 2022; Imhantabhunu, and Ikhajiangbe, 2024). Given the established effectiveness of these plants, they are frequently used medicinally in Africa. Garlic, opium, castor oil, coriander, mint, indigo, and other herbs were used for medicinal purposes in ancient Egyptian medicine as early as 1000 BC (Ikhajiagbe et al., 2021). Rosmarinus officinalis, Ocimum basilicum, and Allium sativum were used by the Slavic people in the seventh century AD as a remedy against a number of harmful insects, including lice, fleas, moths, mosquitoes, and spiders (Al-Majmaie et al., 2025). However, salicylic acid, the active metabolite of aspirin, is found in large quantities in willow tree bark, which has been used as an efficient fever and pain reliever in more recent years (Ojimelukwe, 2022).
The rationale behind this study comes from the fact that Telfairia occidentalis is affordable, available, and already used as food and medicine by many people. Since blood formation depends strongly on transcription factors like RUNX1 and MECOM, it is important to investigate if the plant truly has an effect on these genes. This study will focus on the effect of Telfairia occidentalis on blood formation, using its influence on two main genes, RUNX1 and MECOM (Jakobczyk et al., 2021). It will look at changes in gene expression pattern that are linked to blood cell growth and development. The study will not cover other organs or unrelated health conditions. It will also not deal with clinical drug trials but will remain within molecular and laboratory-based findings. The study will justify the traditional use of the plant and also give a chance for modern medicine to explore it as a natural support for patients with anaemia or poor blood health.	Comment by NCC: Provide more explanation on the key genes RUNX1 and MECOM

2. METHODOLOGY
2.1 Experimental design
The purpose of this experimental study was to assess the haemopoietic effects of Telfairia occidentalis extract on the expression pattern of RUNX1 and MECOM mRNA in experimental models. There was an initial two weeks of acclimatization and four weeks of treatment during the six-week experimental period.  Wistar albino rats were the study subjects. Four (4) groups of four rats each were randomly selected and grouped from among the rats. The first group was taken as the control group and were not given any treatment. The second group was treated with the ameliorative factor. Anaemia induction was initiated in the third and fourth group using phenylhydrazine. while the fourth group was subsequently changed to 1000mg/Kg extract of Telfairia occidentalis for the last 2 weeks.
2.2 Experimental animals
The animals were aged 8–10 weeks with weights ranging from 180–220g.  On a daily basis, the animals' overall health, body weight fluctuations, and clinical symptoms were tracked. The animals were kept in typical polypropylene cages and were exposed to experiencing both day and night, at normal room temperatures. Constant supply of clean drinking water was also provided.  The diet was mainly typical pellet diet.
 2.3 Ethical Concerns
The experiment was conducted in compliance with the International Guiding Principles for Biomedical Research Involving Animals (CIOMS, 1985) and the Guide for the Care and Use of Laboratory Animals (NIH Publication No. 80-23, revised 1978) (Anishchenko et al., 2019).  Euthanasia was done in a way to minimize suffering of animals. It was carried out humanely at the conclusion of the study period, and all procedures were carried out with the aim of reducing animal suffering.
 2.4 Reagents preparation
Leaf of fresh Telfairia occidentalis was verified by a botanist and processed under aseptic conditions. The fresh Telfairia occidentalis leaves were acquired from a local farm market.  The leaves were pulverized into a fine powder after being thoroughly cleaned with distilled water and allowed to air dry in the shade.  A rotary evaporator was used to concentrate the powdered leaves under lower pressure after they had been macerated and filtered to extract them aqueously.  Until it was needed, the resultant extract was kept at 4 °C.  Sigma Chemical Co. (St. Louis, MO, USA) supplied all other analytical-grade chemicals and reagents used in the study.
 2.5 Animal treatment
The animals were divided into the following four groups:
Group 1 (Control): Vehicle Control 6 weeks of oral gavage of 0.5 mL of distilled water daily
Group 2 (Telfairia occidentalis only): Oral gavage extract of Telfairia occidentalis at a dose of 100 mg/kg body weight per day for six weeks
Group 3 (Phenylhydrazine only): Intraperitoneal administration of 50mg/Kg Phenylhydrazine only from week 3. 
Group 4 (Phenylhydrazine + Telfairia occidentalis): Co administration of 40mg/Kg Phenylhydrazine for 2 weeks followed by administration of crude extract of Telfairia occidentalis for the last 2 weeks

 2.6 Sample collection
The rats were given free access to water till the conclusion of the experiment. On the final day, they were fasted for the entire night.  Ketamine (40 mg/kg) and xylazine (4 mg/kg) were administered intraperitoneally to induce anaesthesia.  Cardiac punctures were used to draw blood. 5milliiters of blood was collected into EDTA tubes for haematological analysis.  RNA-protect tubes were used to collect samples for RNA extraction.  Following sample collection, rats were put to death by cervical dislocation. Bone marrow was collected for RNA analysis.
2.7 Laboratory Analysis
2.7.1 Full blood count
An automated haematology analyzer (e.g., Sysmex KX-21N, Sysmex Corporation, Kobe, Japan) was used to measure the full blood count parameters, which included packed cell volume (PCV), haemoglobin concentration (Hb), red blood cell count (RBC), white blood cell count (WBC), and platelet count (PLT).  The analyses were conducted with strict adherence to standard laboratory quality control procedures. 
 2.8 Analysis of Gene Expression
TRIzol reagent (Invitrogen, Carlsbad, CA, USA) was used to extract total RNA from bone marrow following the manufacturer's directions.  A NanoDrop spectrophotometer set to 260/280 nm was used to measure the concentration and purity of RNA. Complementary DNA (cDNA) synthesis was performed using a reverse transcription kit (e.g., Thermo Fisher Scientific, USA). SYBR Green Master Mix was used in real-time PCR on a StepOnePlus Real-Time PCR System (Applied Biosystems, Foster City, CA, USA) to measure the expression levels of RUNX1 and MECOM mRNA.  The housekeeping gene was GAPDH.  The 2^−ΔΔCt method was used to calculate relative expression levels (Mushtaq and Tayyeb, 2022).
2.9 Statistical Analysis
Data was entered into a spreadsheet and analyzed using IBMS SPSS statistics v25. one-way analysis of variance (ANOVA) was carried out for comparison of data across multiple experimental groups to ascertain significance. Results were expressed as mean ± standard deviation. Level of significance was considered at p < 0.05.

3. Results and analysis
Table 1 presents the effects of Telfairia occidentalis and phenylhydrazine on various red cell parameters and indices across experimental groups.
The red blood cell (RBC) count in the control group was 6.17±0.11 (10⁶/µl). In the Telfairia occidentalis only group, RBC was 6.93±0.24. In the 50 mg phenylhydrazine group, it dropped to 3.46±0.15, but in the group treated with phenylhydrazine and Telfairia occidentalis, RBC went back up to 6.17±0.11. Haemoglobin (HB) level in the control group was 13.42±0.47 g/dL. It was 12.98±0.88 in the Telfairia occidentalis group. The phenylhydrazine group had a lower value of 8.10±0.611, while the group treated with phenylhydrazine and Telfairia occidentalis had 12.33±0.70. Haematocrit (HCT) in the control group was 38.26±1.21%. In the Telfairia occidentalis group, it was 33.9±1.30%. The phenylhydrazine group had a much lower value of 23.87±1.10%, but the group with both phenylhydrazine and Telfairia occidentalis had 37.03±1.91%. Mean Cell Volume (MCV) in the control was 62.04±1.34 µm³. In the Telfairia occidentalis only group, it was 59.3±3.24 µm³. The phenylhydrazine group had 61.93±1.31 µm³, and the phenylhydrazine plus Telfairia occidentalis group had a higher value of 68.13±7.76 µm³. Mean Cell Haemoglobin (MCH) in the control group was 21.66±0.47 pg. It was 20.08±0.62 pg in the Telfairia occidentalis group. The phenylhydrazine group was 23.3±0.85 pg, and the group with both treatments had a much higher value of 39.95±18.68 pg. Mean Cell Haemoglobin Concentration (MCHC) was 35.02±0.381 g/dL in the control group. It became increased to 38.08±0.781 g/dL in the Telfairia occidentalis only group. The phenylhydrazine group had a lower value of 32.47±1.2 g/dL, but the group with both phenylhydrazine and Telfairia occidentalis had 35.33±0.39 g/dL.
Table 1 Some red cell parameters and red cell indices I experimental groups
	Parameters
	RBC (106/µl)
	HB (g/dL)
	HCT (%)
	MCV (µm3)
	MCH (pg)
	MCHC (g/dL)

	Control 
	6.17±0.11
	13.42±0.47
	38.26±1.21
	62.04±1.34
	21.66±0.47
	35.02±0.381

	Telfaira occidentalis
only
	6.93±0.24
	12.98±0.88
	33.9±1.30
	59.3±3.24
	20.08±0.62
	38.08±0.781

	50mg Phenylhydrazine
	3.46±0.15
	8.10±0.611
	23.87±1.10
	61.93±1.31
	23.3±0.85
	32.47±1.2

	Phenylhydrazine + Telfaira occidentalis
	6.17±0.11
	12.33±0.70
	37.03±1.91
	68.13±7.76
	39.95±18.68
	35.33±0.39

	F-value
	19.44
	7.06
	14.69
	4.506
	0. 856
	9.944

	P value
	<0.0001
	0.0002
	<0.0001
	0.0206
	0.4535
	0.0004
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Table 2 presents the effects of Telfairia occidentalis, phenylhydrazine, and their combination on total white blood cell (WBC) counts, differential WBC parameters, and platelet (PLT) counts in experimental rats.
The group that got only phenylhydrazine had a much higher number of white blood cells (10.37 ± 2.57 ×10³/µL) than the other groups (p = 0.0003). This rise may mean that there was a reaction to stress or damage caused by phenylhydrazine. The groups that got only Telfairia occidentalis had white blood cell levels of 6.06 ± 0.56 ×10³/µL. This was close to the group that got both the plant and phenylhydrazine (6.65 ± 0.74 ×10³/µL). These numbers were also close to the normal group (6.96 ± 0.61 ×10³/µL). This means the plant may help keep white blood cell levels normal. The group that got only phenylhydrazine had much lower lymphocyte levels (48.20 ± 4.10%) than the others (p = 0.0067). This may show that phenylhydrazine affected these cells. But giving Telfairia occidentalis, either alone or with phenylhydrazine, helped raise the lymphocyte levels. These were between 58.59 ± 3.28% and 62.35 ± 2.50%. The MID cells (monocytes, eosinophils, and basophils) were very different in all groups (p < 0.0001). The phenylhydrazine group had the highest MID value (10.60 ± 0.90%). Other groups had lower and close values (6.80–7.90%). This shows the plant helped stop the abnormal rise in MID cells. The granulocyte cells were also much higher in the phenylhydrazine-only group (41.20 ± 3.66%) than the others (p < 0.0001). This may mean there was oxidative stress. Treatment with the leaf extract after phenylhydrazine treatment brought the levels down to 33.60 ± 2.41%, showing it may help reduce inflamation. There were also big changes in platelet (PLT) counts (p = 0.0203). The phenylhydrazine-only group had a very high and mixed platelet count (818.73 ± 41.550 ×10³/µL), which may mean something strange was going on. But the group that got both the plant and phenylhydrazine had a lower count (596.8 ± 30.45 ×10³/µL). The groups that got only the plant had platelet levels that were normal (691.7 ± 59.73 and 789.2 ± 42.25 ×10³/µL). This suggests the plant may help keep platelet levels steady.

Table 2 Some white blood cell parameters and platelet count in experimental groups
	Parameters
	Total WBC (10³/µl)
	Lymphocyte Count (%)
	MID (%)
	Granulocyte (%)
	PLT
	

	Telfaira occidentalis only
	6.06 ± 0.56
	62.35 ± 2.50
	6.80 ± 0.60
	30.90 ± 2.12
	691.7±59.73
	

	50mg Phenylhydrazine
	10.37 ± 2.57
	48.20 ± 4.10
	10.60 ± 0.90
	41.20 ± 3.66
	818.73±41550
	

	Phenylhydrazine  + Telfaira occidentalis
	6.65 ± 0.74
	58.59 ± 3.28
	7.90 ± 0.75
	33.60 ± 2.41
	596.8±30.45
	

	Telfaira occidentalis only
	6.96 ± 0.61
	60.71 ± 2.84
	7.20 ± 0.50
	32.10 ± 2.23
	789.2±42.25
	

	F Value
	8.16
	4.56
	31.56
	27.24
	3.517
	

	P Value
	0.0003
	0.0067
	<0.0001
	<0.0001
	0.0203
	











Figure 1: Relative expression of RUNX1 mRNA across experimental groups



Figure 2: Relative expression of MECOM mRNA across experimental groups

[bookmark: _Hlk209384858]4. Discussion
The haematological system depends on a careful regulation of genes that control the growth and function of blood cells (Car and Seelig, 2022). When this balance is affected, it may lead to conditions such as anaemia, poor immunity, or even blood cancers. Two important genes, RUNX1 and MECOM, play a central role in how blood cells are produced in the bone marrow (Voit and Sankaran, 2023; Sandnes et al., 2025). At the same time, there is growing interest in natural plants that may improve blood health. Telfairia occidentalis (commonly called fluted pumpkin) is a vegetable widely used in Nigeria, both as food and as medicine, because people believe it supports blood formation (Madukasi et al., 2025; Obadire et al., 2026). However, little is known about how this plant affects genes that regulate blood cell production. The aim of this study was to investigate the effect of Telfairia occidentalis on the expression pattern of RUNX1 and MECOM mRNA, in order to better understand its possible role in blood health.


The results show that the group given only Telfairia occidentalis had the highest level of RUNX1 gene activity (3.2). This means the plant helps turn on RUNX1, which is very important in the early stages of both red and white blood cells. The number was higher than the control group (2.0), which means the plant may help increase yield even from normal levels. But for the group that got phenylhydrazine only, they had a much lower RUNX1 mRNA expression level (1.1). This shows that phenylhydrazine, which damages red blood cells and causes oxidative stress in the body, also has a downregulatory effect on haemopoiesis.
Interestingly, when Telfairia occidentalis treatment was given sequel to phenylhydrazine, the RUNX1 level expression went up (2.4). This effect is not as high when compared to treatment with plant alone, but it is still higher than the control and much better than phenylhydrazine alone. This means the plant helped fix some of the damage caused by phenylhydrazine and importantly brought back the gene activity.
The result shows a different pattern of expression n MECOM mRNA compared to RUNX1. In this case, the expression of MECOM mRNA was highest in the phenylhydrazine-only group (2.6). This suggests that phenylhydrazine strongly induces MECOM, which is a gene linked with abnormal blood development and leukaemia when over-activated (Elsherif et al., 2023). The increase may reflect a stress response where the toxic effect of phenylhydrazine triggers pathways that disturb normal blood cell growth (Voit and Sankaran, 2023). In contrast, Telfairia occidentalis alone reduced MECOM expression (1.4), which is lower than the control value (2.0) (. This is an important finding because lower MECOM expression is expected to favour healthier blood cell formation, as overexpression of MECOM has been associated with poor regulation of stem cells and blood cancers. The plant may therefore help maintain blood cell balance by keeping MECOM activity under control. When both phenylhydrazine and Telfairia occidentalis were combined, MECOM expression dropped from 2.6 to 2.2. Although this is still slightly higher than the control, it is much lower than phenylhydrazine alone. This shows that the plant reduced the harmful effect of phenylhydrazine by moderating the abnormal rise in MECOM activity.
The observation that T. occidentalis increased RUNX1 expression in this study is in corroboration with recent evidence by Olaiya et al. (2020) and Onyema et al. (2019), which suggested that the leaves of the plant are rich in micronutrients and phytochemicals that promote haemopoiesis. This similarity is important because RUNX1 is a central transcription factor for normal blood cell formation, and its upregulation reinforces the plant’s traditional use in treating anaemia. However, there is little published work that directly reports on RUNX1 mRNA after T. occidentalis treatment; thus a contrasting gap is that previous reports did not measure RUNX1, so while general haemopoietic improvement is documented, direct gene expression evidence is sparse.
It has been documented in literature that Telfairia occidentalis is an excellent promoter of active haemopoiesis (Olatunbosun et al., 2021). It contains iron, vitamins, and antioxidants, which help reduce oxidative damage and support the genes that that upregulate haemopoiesis. Overall, this study shows that Telfairia occidentalis has an upregulatory effect on RUNX1 while inversely showing a downregulation in MECOM expression. These findings align with the documented pattern of expression which brings about effective haemopoiesis. This supports the traditional use of Telfairia occidentalis as a natural way to treat anaemia and other blood conditions. It also support healthy consumption or usage as supplement for anaemic patients. 
The red blood cell (RBC) result showed that when Telfairia occidentalis was given together with phenylhydrazine, the RBC level was restored to normal, matching the control group. Even more, the group that received Telfairia occidentalis alone had slightly higher RBC counts than the control, which suggests that the plant not only protects red blood cells but may also stimulate new production. The white blood cell (WBC) result showed a different trend. The phenylhydrazine-only group had a high WBC count, which points to inflammation or immune reaction due to oxidative stress. In contrast, groups treated with Telfairia occidentalis showed normal WBC levels similar to the control. This shows that the plant has an immunomodulatory effect by controlling excessive immune activation. A balanced WBC count is important because very high levels can indicate stress or infection, while very low levels can mean poor immunity. Platelet (PLT) results showed unusual changes. The phenylhydrazine group had very high and irregular platelet counts, which may mean abnormal stimulation of platelet production or measurement error due to extreme cell destruction. Co-treatment with Telfairia occidentalis brought the platelet count closer to normal levels. The plant-only group also kept platelet values within the healthy range. This suggests that Telfairia occidentalis helps stabilize platelet production and prevents abnormal rises.
The observation that T. occidentalis increases blood parameters and shows anti-anemic potential is in corroboration with Comparative Anti-Anaemia Efficacy study of Telfairia occidentalis Leaf Extracts in anaemia models (Madu et al., 2024), which found that T. occidentalis leaf extract significantly increased haemoglobin and PCV more than some other plant extracts in AlCl₃-induced anaemia. The findings that T. occidentalis normalized elevated white blood cell counts and stabilized platelet counts in presence of anaemia or toxic agent is in corroboration with a study by Osonuga et al., (2024), which showed dose-dependent increase in red cell indices, leucocyte count and platelet count, when animals were treated with Telfairia occidentalis leaf extract. However, these findings are somewhat contrasting to a study by Ibezute & Eshogba, (2023), which showed that, certain red cell parameters dropped even if WBC and platelet increased, suggesting a risk that too much extract may have some suppressive effect on specific blood cell lines.
The broader implication of findings is that the plant works in two directions: it can promote healthy blood production through RUNX1 while also suppressing MECOM, which if left uncontrolled, may lead to abnormal blood growth. In real-world use, this suggests that regular consumption of Telfairia occidentalis may not only prevent anaemia but could also lower the risk of abnormal blood cell growth linked with diseases. It gives scientific support to the long-held belief that the vegetable strengthens blood health.
This study set out to examine the haemopoietic effect of Telfairia occidentalis on the expression of RUNX1 and MECOM mRNA. The findings showed that the plant leaf increased RUNX1 expression, which is a master regulator that promotes normal blood cell growth, while it reduced MECOM expression, which is often linked with harmful or abnormal blood formation. The plant also restored red blood cell count, normalized white cell levels, and stabilized platelet production after damage caused by phenylhydrazine. These results give strong evidence that Telfairia occidentalis leaf supports healthy blood formation by balancing critical genes. The study thus confirms the traditional use of the plant as a natural blood tonic and highlights its promise in managing anaemia.

Conclusion
This study set out to examine the haemopoietic effect of Telfairia occidentalis on the expression of RUNX1 and MECOM mRNA. The findings showed that the plant leaf increased RUNX1 expression, which is a master regulator that promotes normal blood cell growth, while it reduced MECOM expression, which is often linked with harmful or abnormal blood formation. The plant also restored red blood cell count, normalized white cell levels, and stabilized platelet production after damage caused by phenylhydrazine. These results give strong evidence that Telfairia occidentalis leaf supports healthy blood formation by balancing critical genes. The study thus confirms the traditional use of the plant as a natural blood tonic and highlights its promise in managing anaemia.	Comment by NCC: Recast this sentence
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