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Abstract: Beetroot is a plant with high nutritional and medicinal value. This study investigated the anti-
anaemic effect of beetroot on wistar rats. 25 male wistar rats were randomly assigned into 5 groups (n=5) thus:
control, anaemic, beetny), beetyp) and beetypy groups. Except for control (0.2ml normal saline) and beet gy
groups, other groups were induced with anaemia using phenylhydrazine (60mg/kg) intraperitoneally on days 1-
3. Beetny), beetpy and beetypy groups received oral standard (200mg/kg), low (100mg/kg) and high
(400mg/kg) doses of beetroot extract respectively daily for 14 days. Results show that RBC count, Hb
concentration and PCV decreased by (38%, 31% and 20% respectively) in anaemic group compared with
control. RBC, Hb concentration and PCV increased in beet,p) (68%, 57% and 30% respectively) and beetyp)
(87%, 69%,and 35%respectively) groups compared with anaemic group. MCV increased (36%) in anaemic
group compared with the control but decreased in beety ) (23%) and beetp) (24%) groups compared with
anaemic. MCHC, decreased in the anaemic (8%) but increased slightly in the Beet,p (7%) and Beetyp (8%)
groups compared with the anaemic group. All the red cell indices increased slightly in the beeton.y group
compared with control. Beetroot extract demonstrated anti-anaemic effect and is effective in defending the body
against anaemia associated diseases.
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I.  Introduction

Several plants are being used globally as foods and for medicinal purposes. Medicinal plants have
recorded great potential in the management and treatment of various health problems. An example of such
plants is the beetroot. Beetroot, (Beta vulgaris), is a plant that belongs to the family, Chenopodiaceae . Beetroot
has been reported to possess anti-depressant 2, hepatoprotective > *, anti-hypertensive °, antioxidant ®, anti-
hyperlipidaemic’, radioprotective and immunostimulatory ° effects. It also possesses anti-cancer,
immunomodulatory, anti-inflammatory, anti-mutagenic, anti-microbial and anti-fungal activities and is used as
expectorant and carminative *. Renal dysfunction and structural damage have been attenuated using beetroot °.
Beetroot has been reported to enhance the proliferation of irradiated splenocytes and inhibit DNA damage in
splenocytes induced by irradiation in mice . The juice is consumed as a natural treatment for sexual weakness
and to remove kidney and bladder stones '°. Beetroot is also consumed in salad with other vegetables worldwide
1 From the foregoing, it is clear that beetroot is a plant with high medicinal value. Hippocrates, the father of
medicine, recommended the leaves of beetroot for faster wound healing *2.

These medicinal properties of beetroot are attributed to their phytochemical and mineral composition.
Alkaloids, flavonoids, phenols, coumarins, triterpenes, tannins, fatty acids, saponins, anthocyanins, beta
carotene, amino acids and vitamins A, C, E and K have been identified in beetroot along with minerals such as
magnesium, copper, calcium, iron, potassium, manganese and folic acid ' **.

Beetroot has also demonstrated anti-anaemic effect. In a study conducted by some researchers ® on
mice, beetroot (400mg/kg) was shown to inhibit irradiation-induced apoptosis and stimulate proliferation of
haematopoietic progenitor cells via inducing the secretion of cytokines associated with haematopoietic
progenitor cell stimulation. Their study showed that beetroot significantly increased the total number of bone
marrow cells, red blood cell (RBC) count, haemoglobin (Hb) concentration and packed cell volume (PCV)
compared to the irradiated group thus demonstrating the anti-anaemic effect of beetroot. In another study
conducted by Jaiswal and others '* where phenylhydrazine was used to induce anaemia in rats, beetroot
(200mg/kg) demonstrated anti-anaemic effect by significantly increasing RBC count and Hb concentration in
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anaemic rats treated with beetroot compared with the phenylhydrazine-induced anaemic rats. There is need for
further studies on anti-anaemic effect of beetroot using low and high doses in order to firmly support the few
available studies. The present study was however conducted to investigate the effect of low, and high doses of
beetroot ethanolic extract on red blood cell parameters of phenylhydrazine-induced anaemic wistar rats.

MATERIALS AND METHODS

Extract Preparation and Purchase of Drug

Beetroots (Beta vulgaris) were purchased from Marian market, Calabar, Nigeria. They were washed
with cold running water and gently rubbed with a towel to remove dirt. They were then peeled, cut into smaller
pieces and pulverised into fine particles using an electric blender. The particles were macerated in 2800mL of
ethanol for 24 hours, filtered and the filtrate was concentrated to dryness using an oven (AstellHearson,
England) at 40°C - 50°C and stored in a refrigerator until it was used. Phenylhydrazinewas purchased from Bez
Pharmacy, Etta Agbor, Calabar, Nigeria.

Ethical approval: This research related to animal use, had been complied with all the relevant national
regulations and institutional policies for the care and use of animals

Experimental Animals

Twenty-five male wistar rats (200-250g) were utilized for the study. The animals were purchased from
Department of Agriculture, University of Calabar. They were handled according to Helsinki’s *° laid down
principles, housed in properly ventilated metallic cages in the animal house of Physiology Department,
University of Calabar. The rats were given standard rat feed and water ad libitum and exposed to 12/12 hours
light/dark cycle at 28.0 + 2°C. They were allowed for fourteen days to acclimatise before commencement of
treatment. The study was approved by the Ethics Committee of Faculty of Basic Medical Sciences, University
of Calabar.

Experimental Design

The 25 male wistar rats were randomly assigned into 5 groups (n=>5) thus: control, anaemic, beetny),
beet p) (low dose) and beetyypy (high dose) groups. All groups received rat feed and water. In addition, the
control group received 0.2mL normal saline orally. Anemia was induced using intraperitoneal injection of
phenylhydrazine(60mg/kg body weight) on days 1-3 *. The beet(onyy group received only mean dose of beetroot
extract (200mg/kg body weight) with no induction of anaemia [14]. In the Beet ) group, anemia was induced
in the same way as in the anaemic group and the rats received low dose of beetroot ethanolic extract (100mg/kg
body weight). Rats in the beetypy group were administered phenylhydrazine and received high dose of the
beetroot ethanolic extract (400mg/kg body weight). The doses used in this study are as previously used & *°.
Extract was administered orally for 14 days.

Collection of Blood Samples

After the fourteen-day administration, the rats were sacrificed under 3.8 % chloroform anaesthesia.
Blood samples were collected via cardiac puncture using 5mL syringes with 21G needles into
ethylenediaminetetracetate (EDTA) coated vials and gently agitated to ensure uniform spread of EDTA. The
samples were thereafter used for measurement of blood parameters.

Measurement of Haematological Parameters

Automated cell counter (Coulter Electronics, Luton, Bedfordshine, UK) was used to measure
haematological parameters. Parameters measured were: red blood cell (RBC) count, haemoglobin (Hb)
concentration, packed cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), and mean corpuscular haemoglobin concentration (MCHC)

Statistical Analysis

Results are presented as mean + standard error of mean (SEM). Data were analyzed using Statistical
Package for Social Science (SPSS) (version 17). Statistics used was one way analysis of variance (ANOVA)
followed by post hoc multiple comparison. p<0.05 was considered statistically significant.

1. Results
Red Blood Cell Indices
Table 1 shows RBC count (x10° cell/uL), Hb concentration (g/dL), PCV (%), MCV (fL), MCH (pg)
and MCHC (g/dL) for control, anaemic, beetny), beetypy and beetypy groups. RBC count decreased (38%) in
anaemic group compared with the control; but increased slightly (9%) in the beeton y group compared with
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control. When the RBC of the beet, ) and beetyp groups were compared with the anaemic group, there was an
increase (68% and 87% respectively). Hb and PCV concentrations were also decreased (31% and 20%
respectively) in the anaemic group when compared with the control. The Hb of beet,p) and beetyp) groups
increased (57% and 69% respectively) when compared with anaemic group. The beet,p and beetyp groups also
presented a 30% and 35% increase respectively in PCV compared with anaemic group. The Hb and PCV of the
beet,ny group increased slightly (8%) when compared with the control. MCV was increased in anaemic (36%)
and beetny) (1%) groups when compared with the control. The MCV of beet ) and beetp) groups reduced
(23% and 24% respectively) when compared with the anaemic group. There was an increase in MCH in beetgny
group (10%) when compared with the control but MCH decreased in the anaemic group (11%) when compared
with control. The MCH of the beet, , and beeetyp groups were increased (29% and 45% respectively) when
compared with the anaemic group. There was a slight decrease in MCHC in the anaemic group (8%) but a slight
increase in MCHC in the beetonly (2%) group when compared with the control. In the beetLD and beetHD
groups, there was a slight increase in MCHC (7% and 8% respectively) when the two groups were compared
with the anaemic group.

Table nol: Comparison of red blood cell indices between the different groups

Parameter Control Anaemic beet(oniy) beetp beetwp)

RBC (x10° | 8..200.12 5.05+0.19%%"¢ 9.03+0.36™ 8.50+0.18%" 9.45+0.175™
cell/pL)

Hb (g/dL) 14.89+0.12 10.26+0.07°™ 16.23+0.61%" 16.09+0.35°™" 17.32+0.26%"
PCV (%) 48.04+0.44 38.62+0.76°™" 52.31+1.99%" 50.31+1.14°™ 52.30+0.96™"
MCV (fL) 50.08+0.10 68.562.49%% 50.81+0.70™ 52.56+1.38 %% 51.54+0.96 %
MCH (pg) 14.90+0.12 13.33+1.39™% 16.61+0.50'" 17.2340.26*" 19.28+0.14""
MCHC (g/dL) 31.56+0.30 30.45+0.87°5% 32.32+0.41%" 32.53+0.30"" 32.90+0.415%

Values are expressed as mean £ SEM, n = 5.

Percentage differences between anemic and control, beet alone and control, beetLD and anaemic; beetHD and
anemic are represented by the figures seen in superscript against anaemic, beet alone, beetLD and beetHD
values respectively.

I11. Discussion

Beetroot is a plant with high medicinal value. This study investigated the effect of low, high doses of
ethanolic extract of beetroot on red cell parameters of phenylhydrazine-induced anaemic wistar rats.

RBC count was 38% decreased in anaemic and beet p) groups compared with control. It was not very
different in beetgny) (9%), compared with the control. However, when beet,p and beet;p, groups were
compared with anaemic group there was an increase in RBC (68% and 87% respectively) (Table 1). These
results indicate that phenylhydrazine caused destruction of red blood cells (RBCs) (Macmillan et al *'). Also,
beetroot at 100mg and 400mg/kg were able to prevent the effect of phenylhydrazine as there was an increase
(68% and 87% respectively) in RBCs in beet, p and beetpy groups compared with anaemic group. This is in
line with the results of Jaiswal et al. **, who induced anemia by administering divided doses of 60mg/kg
phenylhydrazine for three days consecutively and ameliorating with two doses of ethanolic beetroot extract
[100mg/kg and 200mg/kg]. The above study showed that beetroot significantly increased RBCs count in
anaemic rats compared with untreated phenylhydrazine-induced anaemic rats. Inducement of anaemia was
confirmed as the anaemic group presented a 31% decrease in Hb concentration compared with control which is
in tandem with Jaiswalet al. *. This decreased Hb concentration, induced by phenylhydrazine, is probably due
to the decreased RBCs count or impairment of heme biosynthesis. However, beetroot at the administered doses
prevented this possible negative effect on Hb as Hb concentration was significantly increased in beet p) and
beetp (68% and 87% respectively) groups compared with anaemic group. This result corroborates with that of
Jaiswalet al. ** who also reported that beetroot administered to anaemic rats significantly increased Hb
concentration and PCV compared to untreated phenylhydrazine-induced anaemic rats. It would however appear
that the ability of beet root to stimulate erythropoiesis and restore red cell parameters to normalcy is more potent
in the anaemic state than in normalcy. There may therefore be stimulant present during anaemic states that
accentuates the anti-anaemic actions of beetroot. The result is also consistent with Cho et al. ® who reported that
Hb concentration and PCV significantly increased in anaemic mice treated with beetroot (400mg/kg) compared
with irradiation-induced anaemic mice.  Indhumathi and kannikaparameswari *° also reported significant
increase in Hb concentration and PCV in a dose dependent fashion in normal rats treated with methanolic
extract beetroot (100, 200 and 400mg/kg) administered for 16days .This indicates the tendency of beetroot to
prevent iron deficiency anaemia. Beetroot contains folic acid and folic acid is necessary for the absorption of
iron from the gastrointestinal tract for synthesis of Hb. High dose of beetroot not only prevented the negative
effect of phenylhydrazine on Hb but also probably improved the biosynthesis of Hb as Hb concentration was
significantly increased in beetp) group compared with control and beetgny groups. PCV was decreased in
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anaemic group compared with control and increased in beet, ) and beetyp, groups compared with anaemic
group (Table 1). This agrees with the report of Jaiswal et al. **. The decrease in PCV in anaemic group is
probably due to the decreased RBCs count associated with this group. These results again show the anti-anaemic
effect of beetroot. The effect is greatest with high dose of beetroot as seen in this study where PCV was
increased to a greater extent in beetypy group than in the beet, , group when compared with the anaemic group.

1V. Conclusion

Beetroot at the administered doses exhibited anti-anaemic effect which was more potent in anaemia. It is
therefore effective in the treatment of anaemia

1.
[2).

31
[4].
(5]

[6].
.

8.
9.

[10].
[11].
[12].
[13].
[14].
[15].
[16].

[17].

References
Chawla H, Parle M, Sharma K, Yadav M. Beetroot: a health promoting functional food. Inventi Rapid: .Nutraceuticals 2016;1:1-5
Invally M, Kaur G, Buttar HS. Evaluation of the antidepressant activity of beta vulgaris alone and in  combination with fluoxetine
in mice. J PharmacolToxicol 2017;12:33-1.
[3] Kujawska M, Ignatowicz E, Murias M, Ewertowska M, Mikolajczyk K, Jodynis-Liebert J. Protective effect of red beetroot
against carbon tetrachloride- and N-nitrosodiethylamine-induced oxidative stress in rats. J Agric Food Chem 2009;57:2570-75.
Sadeek EA. Protective effect of fresh Juice from red beetroot (Beta vulgaris L.) and radish (RaphanussativusL.) against carbon
tetrachloride - induced hepatotoxicity in rat models. African J BiolSci 2011;7:69-84.
Hobbs DA, Kaffa N, George TW,Methven L, Lovegrove JA. Blood pressure-lowering effect of beetroot juice and novel beetroot-
enriched bread products in normotensive male subjects. Br J Nutr 2012;108:2066- 74
Ninfali P, Angelino D. Nutritional and functional potential of Beta vulgaris ciclaand rubra. Fitoterapia 2013;89:188-99.
Khalili M, VaezMahdavi MR. Effect of Beta vulgaris extract on triglyceride and cholesterol in diabetic male rats. Iran J
Pharmaceut Res 2004;160:55.
Cho J, Bing SJ, Kim A, Lee NH, Byeon S, Kim G et al. Beetroot (Beta vulgaris) rescues mice from y-ray irradiation by
accelerating hematopoiesis and curtailing immunosuppression. Pharm Biol 2016;55:306-16.
El Gamal AA, AlSaid MS, Raish M, Al-Sohaibani M, Al-Massarani S, Ahmad A et al. Beetroot (Beta vulgaris L.) extract
ameliorates gentamicin-induced nephrotoxicity associated oxidative stress, inflammation, and apoptosis in rodent model.
MediatInflamma2014;1-12.
Sharma N, Tanwer BS, Vijayvergia R. Study of medicinal plants in aravali regions of rajasthan for treatment of kidney stone and
urinary tract troubles. Int J PharmTech Res; 2011;3:110-13.
Lee JH, Son CW, Kim MY, Kim MH, Kim HR, Kwak ES et al. Red beet (Beta vulgaris L.) leaf supplementation improves
antioxidant status inC57BL/6J mice fed high fat high cholesterol diet. Nutr Res Pract2009;3:114-21.
Singh A, Garg VK, Sharma PK, Gupta S. Wound healing activity of ethanolic extract of Beta vulgaris. Pharmacologyonline
2011;1:1031-38.
Rauha JP, Remes S, Heinonen M, HopiaA, Kéhkonen M, Kujala T et al. Antimicrobial effects of Finnish plant extracts containing
flavonoids and other phenolic compounds. Int J Food Microbiol 2005;56:3-12.
JaiswalA, Ganeshpurkar A,Awasthi A, Bansal D, Dubey N.Protective effects of beetroot extract against phenyl hydrazine induced
anemia in rats. Phcog J 2014;6:1-4.
Helsinki, World Medical Association Declaration of Helsinki, Adopted by the 18th WMA General Assembly, Helsinki Finland
1964.
Indhumathi T, Kannikaparameswari K. Hematopoietic study of the methanolic root extract of Beta vulgaris on albino rats-an in
vivo study. Int J Pharm Bio Sci 2012;3: 1005-15.
McMillan DC, Powell CL, Bowman ZS, Morrow JD, Jollow DJ. Lipids versus proteins as major targets of p-oxidant, direct-acting
hemolytic agents. Toxicol Sci 2005;88:274-83

Favour. Nyoh Beshel*, . “The Ethanolic Extract of Beetroot (Beta Vulgaris) Ameliorates
Some Red Cell Parameters In Phenylhydrazine-Induced Anaemic Rats”.” IOSR Journal of
Nursing and Health Science (IOSR-JNHS) , vol. 7, no.4 , 2018, pp. 27-30.

DOI: 10.9790/1959-0704102730 www.iosrjournals.org 30 | Pag

e



