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Arachis hypogaea (Peanut) Oil Supplementation Improves Haematological and Serum Lipid Profiles in Male Wistar Rats

Abstract
Background: Arachis hypogaea (peanut) is an important oilseed crop rich in essential minerals, vitamins, and unsaturated fatty acids. Data on the haematological effects of its oil-rich fraction remain scarce, as most studies have focused on the whole seed or parts. This study evaluated the effects of peanut oil extract on haematological parameters and lipid profile in male Wistar rats.
Methods: Locally sourced dried pulverised peanut seeds were extracted using maceration in n-hexane, concentrated to obtain the n-hexane oil extract of Arachis hypogaea (NHOEAH). Twenty male Wistar rats (180–200 g) were randomly assigned to four groups (n = 5 per group). The control group received standard chow and water ad libitum, while treatment groups received NHOEAH at 150, 300, and 600 mg/kg body weight via daily oral gavage for 56 days. Haematological parameters were analysed using an automated haematology analyser, and lipid profile parameters were quantified using enzymatic colourimetric kits.
Results: NHOEAH administration significantly increased packed cell volume, haemoglobin, red blood cell count, platelet count, white blood cell count, and lymphocyte count in a dose-dependent manner, with the most pronounced effects observed at 600 mg/kg (p< 0.05). Mean corpuscular haemoglobin (MCH) significantly decreased at 150 and 600 mg/kg (p< 0.05). Also, NHOEAH significantly reduced total cholesterol, triglycerides, and low-density lipoprotein, while increasing high-density lipoprotein levels. Furthermore, the atherogenic index and Castelli's risk indices I and II were significantly reduced across treatment groups (p < 0.05).
Conclusion: Supplementation with Arachis hypogaea oil extract enhances haematological indices, indicating a stimulatory effect on haematopoiesis, and improves the lipid profile, as evidenced by favourable cardioprotective indices. These experimental findings suggest that peanuts may serve as a functional food component for improving haematological and lipid profiles while reducing cardiovascular risk. This necessitates the need for a study using human cohorts. 
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Introduction
Arachis hypogaea L., commonly known as peanut or groundnut, is a leguminous crop native to South America. It is now widely cultivated across tropical and subtropical regions, where it plays a significant role in food security, nutrition, and economic livelihoods as one of the most important oilseed crops worldwide (Gelaye & Luo, 2024; Maestri, 2024; Syraji et al., 2026). In Nigeria, Arachis hypogaea is referred to by various local names: Epa (Yoruba), Ahuekere (Igbo), Gyada (Hausa), Omizaguo (Owan) and Isagwe (Benin) is commonly consumed in forms such as roasted seeds, paste, oil, and as an ingredient in traditional cuisine, where they are made into baked bars and candies (Abdulrahama et al., 2014; Ajadi & Olahan, 2023).
Peanuts are energy-dense, providing approximately 563–599 kcal per 100 g. Their macronutrient composition comprises 48.75 g/100 g of total fat, with the fatty acid profile dominated by monounsaturated fatty acids (primarily oleic acid) and polyunsaturated fatty acids (mainly linoleic acid). Peanuts also contain 25 g/100 g of protein, 16.5 g/100 g of carbohydrates, and 8.5 g/100 g of dietary fibre (Abdulrahama et al., 2014; Candela et al., 2020; Çiftçi & Suna, 2022; Ododo et al., 2026). They are rich in several essential minerals, including magnesium, phosphorus, potassium, as well as zinc, iron, calcium, and copper. They also provide an array of vitamins, such as thiamine (B1), riboflavin (B2), niacin (B3), vitamin B6, folate, and vitamin E (alpha-tocopherol) (Çiftçi & Suna, 2022; Maestri, 2024; Syraji et al., 2026). Beyond their basic nutritional composition, peanuts contain a variety of bioactive compounds. Among these are phenolic compounds, including phenolic acids such as p-hydroxybenzoic acid, chlorogenic acid, p-coumaric acid, ferulic acid, and caffeic acid; flavonoids such as epicatechin, epigallocatechin, quercetin, kaempferol, proanthocyanidins and resveratrol (Candela et al., 2020; Çiftçi & Suna, 2022).  Our recent bioactive characterisation revealed that the non-polar n-hexane fraction is predominantly composed of oleic acid (48.73%), along with hexadecanoic (palmitic) acid, tridecanoic acid, and linoleic acid derivatives. In contrast, the polar ethanolic fraction is primarily characterised by linolelaidic acid (30.45%), together with n-hexadecanoic acid, oleic acid, and other bioactive compounds, presenting a complementary array of bioactive substances (Ododo et al., 2026). This rich array supports the growing recognition of peanuts not only as a nutritious food but also as a valuable source of phytochemicals with potential applications in functional foods and phytomedicine.
One of the most well-documented benefits of peanut consumption is cardiovascular protection. The high content of monounsaturated oleic acid and polyunsaturated linoleic acid contributes to reduced low-density lipoprotein cholesterol, lower blood pressure, and anti-inflammatory effects (Arya et al., 2016; Santa-María et al., 2023). Phytosterols, particularly β-sitosterol, compete with dietary cholesterol for intestinal absorption, thereby reducing serum cholesterol levels (El Omari et al., 2024). Additionally, peanut consumption increases high-density lipoprotein cholesterol and improves the total cholesterol to HDL ratio, markers strongly associated with reduced atherogenic risk (Jafari Azad et al., 2020; Mohammadifard et al., 2015). They have also been shown to be beneficial for glycaemic control, making them valuable for individuals with or at risk for type 2 diabetes, as polyphenolic compounds inhibit carbohydrate-hydrolysing enzymes such as α-amylase and α-glucosidase, reducing postprandial glucose absorption (Tsujita et al., 2014). A randomised controlled trial in adults with type 2 diabetes showed that incorporating 46 grams of peanuts daily into an American Diabetes Association meal plan for 24 weeks resulted in significant reductions in body weight, body mass index, waist circumference, and haemoglobin A1c levels (Wien et al., 2014). Other bioactive compounds found in peanuts, including resveratrol, β-sitosterol and genistein, exhibit anticancer properties by modulating tumour initiation and progression, inducing apoptosis, and inhibiting angiogenesis (Toomer, 2018; Vermerris & Nicholson, 2008; Wolter et al., 2004). Genistein acts as an antioxidant, anti-carcinogen, and angiogenesis inhibitor. Epidemiological evidence indicates that women who consumed peanuts had a 58% reduction in colorectal cancer risk compared with non-consumers (Yeh et al., 2006). It has also been shown that skin-roasted peanuts (25 g/day) or peanut butter (32 g/day) improved memory and reduced anxiety, suggesting neuroprotective effects (Parilli-Moser et al., 2021). Phenolic compounds found in peanuts, flavonoids, tannins, and proanthocyanidins scavenge free radicals, modulate inflammatory pathways, and reduce oxidative stress (Chagas et al., 2022; Oldoni et al., 2016; Shahidi & Chandrasekara, 2010). Despite high energy density, peanuts are not associated with weight gain when consumed in moderation. Empirical evidence confirms that regular nut consumption does not adversely affect adiposity and may improve diet quality and increase satiety (Fernández-Rodríguez et al., 2021; Natoli & McCoy, 2007) as the combination of protein, fibre, and unsaturated fatty acids promotes satiety and may reduce overall calorie intake through compensatory mechanisms (Guarneiri et al., 2025).
Despite well-documented health benefits of groundnut (Arachis hypogaea), data on the effect of its rich oil fraction on haematological parameters remain scarce. Most studies have focused on the whole seed or parts such as the tegument and kernel, rather than the isolated oil. In Nigeria, where groundnut oil is widely used in cooking, no study has provided a comprehensive haematological profile following oil extract administration. While the effects on lipid metabolism are well understood, the impact on haematological parameters has not been systematically investigated. Given the role of dietary lipids in modulating metabolism, membrane integrity, and haematopoietic activity, investigation of the lipophilic constituents of A. hypogaea is warranted. The present study aims to evaluate the effect of groundnut oil extract on haematological parameters and lipid profile in male Wistar rats.

Materials and Methods 
Procurement, identification and preparation of the groundnut extract
Arachis hypogaea seeds were sourced from a produce market in Rumuokoro, Rivers State, Nigeria, and taxonomically authenticated at the Department of Plant Science and Biotechnology, University of Port Harcourt, where a voucher specimen (UPH/P/447) was deposited. Dried pulverised seeds (1000 g) were subjected to maceration in n-hexane (2000 mL) for 72 h. The resulting filtrate was concentrated under reduced pressure at 50 °C to obtain the n-hexane oil extract of Arachis hypogaea (NHOEAH), which was preserved at 3 °C until subsequent administration.

Laboratory Animals and Research Design
A randomised, case-controlled experimental design was adopted for this study. Twenty (20) male Wistar rats (180–200 g) were obtained from the animal facility of the Department of Human Physiology, University of Port Harcourt. They were housed in standard cages under controlled environmental conditions (12 h light/dark cycle; ambient temperature 27–31 °C) and provided with standard rat pellets and clean tap water ad libitum. Following a two-week acclimatisation period, rats were randomly assigned to four groups (n = 5 per group). Group 1 served as the control and received standard chow and water ad libitum, while Groups 2, 3, and 4 were administered the n-hexane oil extract of Arachis hypogaea (NHOEAH) at 150, 300 and 600 mg/kg, respectively, via daily oral gavage for 56 consecutive days.
Laboratory Analysis
About 5 mL of blood was collected via cardiac puncture following ketamine anaesthesia (50 mg/kg) and transferred into EDTA bottles for haematological analysis and into plain sample bottles for biochemical analysis. Haematological parameters were measured within 4 hours of collection using an automated haematology analyser (Mindray BC-2800; Shenzhen Mindray Bio-Medical Electronics Co., Ltd., Shenzhen, China), following the manufacturer's protocols. Blood samples collected in plain bottles were allowed to clot at room temperature for 30 minutes and then centrifuged at 3000 rpm for 15 minutes. The resulting supernatant serum was carefully removed using a pipette and stored at −20 °C until subsequent biochemical analysis. Lipid profile parameters: total cholesterol (TC), triglycerides (TG), high-density lipoprotein (HDL), and low-density lipoprotein (LDL) were quantified using enzymatic colourimetric assay kits (Spectrum Diagnostics, Germany).

Statistical Analysis
All statistical analyses were conducted using IBM SPSS Statistics (version 31; IBM Corp., Armonk, NY, USA). Results are expressed as mean ± standard deviation (SD). Between-group differences were evaluated using one-way analysis of variance (ANOVA). Where significant differences were identified, Fisher's least significant difference (LSD) post hoc test was applied to compare each treatment group with the control group. A p-value of less than 0.05 (p<0.05) was considered statistically significant.


Results	
Table 1. Effect of Arachis Hypogaea oil extract on haematological parameters of male Wistar rats.
	Parameters
	Control
	150mg/kg NHOEAH
	300mg/kg NHOEAH
	600mg/kg NHOEAH

	PCV (%)	
	36.00  1.87
	36.20  2.20
	40.60  1.50
	43.20  0.73*

	HB (g/dL)
	12.28  0.57
	12.54  0.75
	13.94  0.62
	14.36  0.27*

	RBC (X1012/L)
	5.58  0.31
	6.50  0.59
	6.52  0.38
	7.3  0.07*

	MCV (fL)
	64.93  3.51
	57.37  5.40
	62.70  2.16
	59.20  1.21

	MCH (pg)
	22.06  0.41
	19.60  0.90*
	21.46  0.44
	19.67  0.26*

	MCHC (g/dL)
	34.23  1.15
	34.80  1.81
	34.28  0.95
	33.28  0.85

	WBC (X109/L)
	5.52  0.56
	11.28  0.80*
	10.12  0.75*
	9.54  0.67*

	LYM (X109/L)
	86.37  1.03
	92.89  0.89*
	73.19  0.56*
	79.10  4.86*

	PLT (X109/L)
	386.80  25.72
	508.80  53.83
	522.80  41.66*
	502.40  64.85


Values are shown as mean  SEM. 
* significantly different compared with the control group (p<0.05)
PCV: packed cell volume, HB: haemoglobin concentration, RBC: red blood cell count, MCV: mean corpuscular volume, MCH: mean corpuscular Haemoglobin, MCHC: mean corpuscular haemoglobin concentration, WBC: white blood cell count, LYM: lymphocyte count, PLT: platelet count.

Table 1 presents the effect of Arachis hypogaea oil extract (NHOEAH) on haematological indices in male Wistar rats. Packed cell volume (PCV) increased across NHOEAH-treated groups, with a significant elevation observed in rats given 600 mg/kg NHOEAH (43.20 ± 0.73%; p < 0.05). Haemoglobin (HB) levels also showed a modest increase following NHOEAH administration, with a significant rise in the 600 mg/kg group (14.36 ± 0.27 g/dL) compared to the control group (p < 0.05). A notable increase in red blood cell (RBC) count was observed in NHOEAH-treated groups, with the 600 mg/kg group exhibiting a significantly higher count (7.3 ± 0.07 × 10¹²/L) relative to the control (p < 0.05). Mean corpuscular haemoglobin (MCH) significantly decreased in rats receiving 150 mg/kg and 600 mg/kg NHOEAH (p < 0.05). Platelet count (PLT) was significantly elevated in rats that received NHOEAH at 300 mg/kg  (522.80 ± 41.66 × 10¹²/L) and 600 mg/kg (502.40 ± 64.85 × 10¹²/L), respectively, compared to the control group (p < 0.05). White blood cell (WBC) and lymphocyte (LYM) counts also increased significantly following NHOEAH administration.

Table 2. Effect of Arachis Hypogaea oil extract on lipid profile and atherogenic indices of male Wistar rats.
	
	Parameters
	Control
	150mg/kg NHOEAH
	300mg/kg NHOEAH
	600mg/kg NHOEAH

	TC (mmol/L)
	4.54  0.11
	4.64  0.30
	4.22  0.26
	3.58  0.86*

	TG (mmol/L)
	3.30  0.07
	2.81  0.12*
	2.66  0.18*
	2.22  0.10*

	HDL (mmol/L)
	1.38  0.03
	1.58  0.04*
	1.59  0.06*
	1.61  0.05*

	LDL (mmol/L)
	2.47  0.27
	2.22  0.27
	1.92  0.21*
	1.38  0.11*

	AI
	0.66  0.11
	0.67  0.30
	0.63  0.26
	0.55  0.09*

	CRI-I
	3.30  0.11
	2.93  0.13*
	2.65  0.08*
	2.22  0.02*

	CRI-II
	1.80  0.11
	1.40  0.14*
	1.20  0.10*
	0.85  0.05*


Values are shown as mean  SEM. 
*significantly different compared with the control group (p<0.05)
TC: total cholesterol, TG: triglycerides, HDL: high-density lipoprotein, LDL: low-density lipoprotein, AI: atherogenic index, CRI-I: Castelli's risk indices I, CRI-II: Castelli's risk indices II.

Table 2 presents the effect of Arachis hypogaea oil extract (NHOEAH) on the lipid profile of male Wistar rats. Total cholesterol (TC) levels were significantly decreased in rats administered 600 mg/kg NHOEAH (3.58 ± 0.86 g/L) compared to the control group (p< 0.05). Triglyceride (TG) levels were significantly reduced across all NHOEAH-treated groups relative to controls (p< 0.05). High-density lipoprotein (HDL) levels were significantly increased in all treatment groups. Low-density lipoprotein (LDL) levels were significantly reduced in the 300 mg/kg NHOEAH (1.92 ± 0.21 mmol/L) and 600 mg/kg NHOEAH (1.38 ± 0.11 mmol/L) groups compared to the control group (p < 0.05). The atherogenic index (AI) was significantly reduced in the 600 mg/kg NHOEAH group, while Castelli's risk indices I and II (CRI-I and CRI-II) were significantly decreased across all NHOEAH-treated groups compared to the control group (p< 0.05).

Discussion 
Peanuts are energy-dense and contain several macro- and micronutrients. They are rich in essential minerals, vitamins, and unsaturated fatty acids. Consequently, they are recognised not only as a nutritious food but also as a valuable source of phytochemicals with potential applications in functional foods and phytomedicine. The present study evaluated the effect of groundnut oil extract on haematological parameters and lipid profile in male Wistar rats.
Effect on Haematological indices
The results show a significant increase in PCV, HB, RBC, PLT, WBC, and LYM in rats administered graded doses of NHOEAH compared to the control group (p < 0.05). The significant increases in PCV (43.20 ± 0.73%) and haemoglobin concentration (14.36 ± 0.27 g/dL) (p < 0.05) may be attributed to the rich nutrient composition of Arachis hypogaea, particularly its high protein, lipid, and mineral content, along with its antioxidant phytochemicals. These components may enhance the availability of substrates required for haemoglobin synthesis and erythrocyte production while simultaneously reducing oxidative damage to circulating red blood cells (Kyei et al., 2021; Sebei et al., 2013; Zahran & Tawfeuk, 2019). These parameters are indicators of red cell mass and blood oxygen transport efficiency, reflecting improved hematopoietic activity (Linklater & Higgs, 2016; Obeagu et al., 2024). The observed significant increase in RBC count, particularly in the 600 mg/kg group, further supports the potential erythropoietic effect of NHOEAH, as an elevated RBC count may indicate stimulated bone marrow activity or enhanced survival of circulating erythrocytes (Arias et al., 2024; Smaaland et al., 2002).
Interestingly, rats treated with 150 mg/kg and 600 mg/kg NHOEAH showed a significant decrease in mean corpuscular haemoglobin (MCH) (p < 0.05). MCH represents the average haemoglobin content per red blood cell. A decrease in MCH, despite concurrent increases in RBC count and overall haemoglobin levels, may suggest that the enhanced erythropoiesis produces a greater proportion of erythrocytes with relatively less haemoglobin per cell. It is also possible that the extract may have altered the regulation of haemoglobin synthesis in some way (Cronkite et al., 1993; Doig & Zhang, 2017; von Tempelhoff et al., 2016).  Nevertheless, overall oxygen-carrying capacity improves due to the increased total red blood cell mass (von Tempelhoff et al., 2016; Zhang et al., 2022).
Our data also indicate that a significant increase in platelet (PLT) count was observed in the 300 mg/kg NHOEAH group compared to the control group (p < 0.05), suggesting that the extract may have a stimulatory effect on thrombopoiesis or enhanced platelet survival. Platelets play a crucial role in haemostasis, vascular integrity, and wound repair, and their production is influenced by nutritional status and oxidative balance (Anyanwu & Chinko, 2023; Chinko & Amah-Tariah, 2020; Scridon, 2022).  Antioxidant-rich plant extracts have been shown to protect platelets from oxidative damage and to support megakaryocyte function, resulting in increased circulating platelet counts (Giurranna et al., 2024; Grzegorczyk-Karolak et al., 2019; Kolodziejczyk-Czepas et al., 2015).
Effect on Lipid Profile
Administration of Arachis hypogaea oil extract (NHOEAH) in normal male Wistar rats produced a marked improvement in lipid profile parameters, characterised by significant reductions in total cholesterol (TC), triglycerides (TG), low-density lipoprotein (LDL), and very-low-density lipoprotein (VLDL), alongside a significant increase in high-density lipoprotein (HDL). These changes were accompanied by marked reductions in the atherogenic index (AI) and Castelli's risk indices (CRI-I and CRI-II). These changes indicate a hypolipidemic and cardioprotective effect of Arachis hypogaea oil extract, as elevated TC, TG and LDL are well-established risk factors for atherosclerosis and cardiovascular disease, whereas HDL is protective due to its role in reverse cholesterol transport (Chinko & Umeh, 2023; Fisher et al., 2008; Ouimet et al., 2019). The concomitant reduction in the atherogenic index (AI) and Castelli's risk indices (CRI-I and CRI-II) further supports the conclusion that Arachis hypogaea oil extract improves overall lipid-related cardiovascular risk. These indices are independent predictors of cardiovascular disease, with elevated values indicating increased risk of atherosclerosis and coronary artery disease (Lioy et al., 2023; Niroumand et al., 2015). Our findings are consistent with previous studies demonstrating that peanut products, including peanut oil and defatted peanut flour, significantly lower total cholesterol and non-HDL cholesterol while retarding the development of atherosclerosis in animal models (Bilbis et al., 2002; Stephens et al., 2010). Furthermore, a recent meta-analysis of clinical trials confirmed that regular peanut consumption is associated with decreased triglyceride levels and improved total cholesterol/HDL-C ratios in healthy individuals [5]. The hypolipidaemic effect observed could be attributed to the fatty acid composition of NHOEAH, particularly its high oleic acid content (Maestri, 2024; Ododo et al., 2026; Sebei et al., 2013). Oleic acid, a monounsaturated fatty acid, has been widely reported to reduce plasma LDL and TG levels while increasing HDL (Katan et al., 1994; Katan et al., 1995), largely through modulation of hepatic lipid metabolism (Ducheix et al., 2017), improved LDL receptor activity, and reduced susceptibility of lipoproteins to oxidative modification (Reaven et al., 1993). 

Conclusion
This study demonstrates that supplementation with Arachis hypogaea (peanut) oil extract enhances haematological indices, indicating a possible stimulatory effect on haematopoiesis. It also improved the lipid profile, as evidenced by favourable cardioprotective indices. These experimental findings suggest that peanuts may serve as a functional food component for improving haematological and lipid profiles while reducing cardiovascular risk.
[bookmark: _Hlk218867759][bookmark: _Hlk219125673]Limitations
Key limitations of this study are the small sample size (n = 5 per group), which may have limited statistical power, and the absence of histopathological assessment of key organs together with relevant biomarkers of liver and kidney toxicity. The lack of mechanistic markers further highlights the necessity for additional studies to validate these findings and assess their translatability beyond animal models.
Ethical Approval
[bookmark: _GoBack]All animal handling, housing, and experimental procedures adhered to institutional ethical standards and the national guidelines for the care and use of laboratory animals in Nigeria. The study protocol was reviewed and approved by the University of Port Harcourt Research Ethics Committee (Approval No. UPH/CEREMAD/REC/MM99/029). All procedures were performed under ketamine anaesthesia, and every effort was made to minimise animal suffering and reduce the number of animals used. This study complied with the ARRIVE (Animal Research: Reporting of In Vivo Experiments) guidelines (Kilkenny et al., 2012).
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