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ABSTRACT

Aim: Purpose of the study was to investigate the effect of oral gavage of aqueous extract of H. sabdariffa in Wistar Albino rats
administered for 28 days.

Methods and Materials: Twenty rats were grouped into four groups (A, B, C, and D), each containing five rats. Group A served
as control, while groups B, C, and D were treatment groups administered graded doses (200, 400 and 800 mg/kg, respectively)
of the extract orally for 28 days. Blood samples were collected weekly and analyzed according to standard laboratory
procedures. The data obtained were statistically analyzed using IBM SPSS version 27 and presented as Mean + SEM. Methods
of analysis included one-way ANOVA and Duncan's Multiple Range Test (DMRT).

Results: The results revealed a significant dose- and time-dependent increase (p < 0.05) in haemoglobin concentration, packed
cell volume, red blood cell count, and white blood cell count among the treated groups compared to the control. The 800 mg/kg
dose produced the most pronounced effects, with haemoglobin rising from 13.64 g/dL to 18.20 g/dL and WBC count from 6720
to 7420 x103/pL by Week 4.

Conclusions: It was concluded that the extract possesses both erythropoietic and immunostimulatory properties. Based on
these findings, it is recommended that Hibiscus sabdariffa calyx extract be further investigated for its potential use as a natural
supplement in the dietary management of anemia and immune-related disorders. However, controlled human studies are
necessary to determine safe and effective dosage levels before clinical application.
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Introduction

Roselle (Hibiscus sabdariffa) is believed to have
originated from Asia, grown commonly in India
and Malaysia and probably brought to Africa. It is
widely distributed in tropics and subtropics
regions of world (Cid-Ortega and Guerrero-
Beltran, 2015). Roselle is an annual or biannual
erect herbaceous flowering plant belonging to
family Malvaceae with height ranging between 1-3
meters. It has a red-dark stem highly branched
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with leaves placed alternatively to each other and
leaves have rough serrated edges (Ortiz-Marquéz,
2008). Genus Hibiscus of family Malvaceae have
over 500 species distributed worldwide. Two types
of Hibiscuses with economic values are H. sabdariffa
var. altissima and H. sabdariffa var. sabdariffa grown
for its calyx, leaf, seed, fiber and use as food and
medicinal plant in India and Nigeria. It is known
as “Zobo” in Nigeria used for preparation of local
refreshing drink by extracting pigment from calyx
using water. The plant is economically important
and its dietary constituents are responsible for its
protective properties due to presence of secondary
metabolites such as phytochemicals, vitamins and
minerals.
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The plant is known to adapt to dry climate
condition with China, India, Sudan, Uganda,
Indonesia, Malaysia and Mexico known to have the
highest production rates. Roselle calyces have been
reported to have significant content of proteins,
carbohydrate, carotene, thiamine, riboflavin, niacin,
crude fiber, and ascorbic acid. In addition, essential
amino acid such as aspartic acid, glutamic acid,
proline, leucine, lysine, glycine, valine, alanine,
arginine, serine, isoleucine, threonine, tyrosine,
histidine, cysteine, methionine and phenylalanine
with the exception of tryptophan have been seen in
Roselle red calyces (Cid-Ortega and Guerrero-
Beltran, 2015). Bioactive phytochemicals identified
in Roselle calyces are mainly phenols, alkaloids,
tannins, glycosides, flavonoids, saponins and
anthocyanins (Okereke et al., 2015). Phenolic
compound such as protocatechuic acid seen in
Roselle calyces have strong antioxidant properties
by preventing lipid peroxidation responsible for
cell membrane damage. Hsieh et al. (2006) reported
that protocatechuic acid from Roselle calyces
administered to Sprague-Dawley rats protected
them against oxidative stress induced by
exhaustive exercise against stress biomarkers such
as malondialdehyde, superoxide dismutase,
glutathione peroxidase, and glutathione reductase
in skeletal muscle of rats. They have been shown to
act against carcinogenic activities of different
signaling molecules responsible for tumor
development in liver, oral cavity, colon, stomach
and gallbladder (Carvajal et al., 2006; Akim et al.,
2011). Moreso, Ologundudu et al. (2010) evaluated
effect of Roselle calyces extracts on oxidative stress
caused by 24-dinitrophenylhydrazine in rabbits.
The study revealed that anthocyanins in H.
sabdariffa extract protected blood from oxidation,
hemolysis, cytotoxic and lipid peroxidation.
Furthermore, H. sabdariffa extract has been reported
by various researchers to have hypotensive effect.
This was attributed to its inhibitory effect on
production of dicarboxypeptidase, a proteolytic
enzyme responsible for the conversion of
angiotensin I to angiotensin II which is a potent
vasoconstrictor that causes hypertension (Barbosa-
Filho et al., 2006; Herrera-Arellano et al., 2007;
Blanquer et al., 2009; Mozaffari-Khosravi et al., 2009;
Mckay et al., 2010). Roselle calyces’ extracts have
also been reported to possess hypolipidemic,
antipyretic, diuretic and hypoglycemic effects (Tzu-
Li et al,2007; Marquez-Vizcaino et al., 2007;
Reanmongkol et al.,2007; Wen-Chin et al.,2009).
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The hematopoietic effect of the plant is
attributed to the minerals and vitamins it
contained which play a vital role in blood
formation. Aqueous extract of Roselle calyx has
been reported to contain high constituents of
micronutrients such as vitamin A, iron, potassium,
calcium, magnesium, manganese, cobalt, sodium,
copper and zinc (Cid-Ortega and Guerrero-Beltréan,
2015;Bamishaiye et al., 2011). Furthermore, the
presence of micronutrients has been attributed to
increased production of red blood cells, packed
cell volume, haemoglobin concentration in Wistar
albino rats administered aqueous extract of H.
sabdariffa for 21 days (Aba et al., 2016). Ejere et al.
(2016) reported that prolonged administration of
aqueous extract of H. sabdariffa Linn significantly
increased the PCV level in albino rat which aligned
with the report by Kaur et al. (2019). More so,
Chukwu et al. (2021) revealed that the aqueous
extract of H. sabdariffa on hematological parameters
of broiler chicken show no significant increase in
red blood cell and white blood cell count. While in
contrast to these reports, Adigun et al. (2006)
reported a marked decreased in hematocrit level
without negative effect on  hemoglobin
concentration at high doses. Furthermore,
significant reduction in red blood cell count,
hematocrit, hemoglobin concentration and platelet
with mild decrease of differential leucocyte count
was reported by Fakeye et al. (2003) in albino rats.
Regardless of its hematopoietic effect, high doses
of aqueous extract of H. sabdariffa induced anemia
in mice (Olatunji et al., 2005). In contrast, Ali et al.
(2016) reported an increased in haematological
profiles in female rabbits orally dosed with
ethanolic extract of H. sabdariffa. Different parts of
the plants have different nutritional and medicinal
uses. In addition, the aqueous extract of plant has
an anti-malaria activity, anti-hypertensive effect
and increases hematopoiesis (Ali et al, 2005;
Emelike and Dapper, 2013; Kaur et al.,, 2019). In
west Sudan it is used as tonic in management of
iron deficiency anemia (Chukwu et al., 2021). The
anti-oxidant effect of scavenging free radical in
body is attributed by local communities in Africa
because of their protein, vitamin and minerals
contents (Babalola ef al., 2001). In Thailand, red
sorrel is use for treatment of kidney stone (renal
calculi, nephrolithiasis, or urolithiasis) and as a
diuretic agent (Hirunpanich et al., 2005). Moreover,
oil extracted from hibiscus seed has antimicrobial
effect, analgesic effect against tooth ache and for
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treatment of influenza (cold) (Ali et al., 2005; Riaz
and Chopra, 2018). Preparation of calyx extract is
use in treatment of sore throat and cough in North
Africa (Himanshu and Chavan, 2022). Grinded
calyx of fresh flower is used to treat flatulence in
animals while salt added with calyx extract is used
as anti-diarrhea and anti-dysentery in both human
and animals (Riaz and Chopra, 2018). In addition,
calyx extract infusion helps to lower high body
temperature (Anti-pyretic) and has hepato-
protective activity Puro et al. (2014). The ripped
calyces are used as anti-ulcer when boiled (Bedi et
al., 2020). Also, leaves extract of the plant can be
taken orally as anti-helminthic, while the root can
be used as stomachic when taken orally and as
emollient when used externally (Bedi et al., 2020).
Furthermore, the whole plant is use in curing
constipation, while its seed induces lactation in
animals (Himanshu and Chavan, 2022).

Traditionally, the extract of Hibiscus is use in
treating cadmium poisoning while its juice is used
in treatment of gout by decreasing uric acid
accumulation (Riaz and Chopra, 2018; Mahbubul,
2019). Experimentally, it was used in the treatment
of infertility disorder by increasing testicular
antioxidant enzymes activity has reported in albino
rat (Riaz and Chopra, 2018). In Northern Uganda
soup prepare from the leaves is use as an appetite
stimulant (Mohammed et al., 2022). The use of Red
Sorelle as food and for medicinal purpose by most
household across world and the discrepancies in its
haemopoietic effects in different laboratory animals
prompted the decision to carry out this study. The
aim of this study was to investigate the effect of
oral gavage of aqueous extract of H. sabdariffa in
Wistar Albino rats administered for 28 days.

Materials and Methods

Plant collection and identification

Fresh dried calyces of Hibiscus sabdariffa Linn
calyx was purchased from Gamboru Market
Maiduguri, Borno State, Nigeria. The plants used
were taken for taxonomic identification at the
Department of Biological Sciences, University of
Maiduguri, Borno State.

Plant processing and extraction

Two hundred (200) gm of pulverized calyx was
exhaustively extracted in 3 litres of distilled water
using an Ace Soxhlet Extractor 6730 and condenser
6740 (Quick fit, England) at 60°C for 10 hours. The
extract was concentrated to remove water. The
extract was stored as a stock solution at 4°C until
use.
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Procurement and management of experimental animals
Twenty albino rats of both sexes weighing between
120-280g were obtained from the Faculty of
Pharmacy laboratory animal breeding farm,
University of Maiduguri, Maiduguri. The rats had
no history of in vivo exposure to any xenobiotic
preparations. They were kept in plastic cages
covered with stainless wire mesh equipped with
drinkers and the cage covered with wood shavings
in a clean fly proof well-ventilated air-conditioned
animal house. The rats were fed with commercial
grower chick mash (18% crude protein, Olam
Feeds, Nigeria Limited) and water ad libitum. All
the rats were maintained under standard laboratory
conditions for temperature, humidity and light
throughout the experiment and were allowed
unhindered access to food and water. The wood
bedding was changed daily.

Experimental design

The use of Wistar albino rats for the study was
approved by animal use and ethics committee of
Faculty of Veterinary Medicine, University of
Maiduguri with approval number
FVM/UNIMAID/AUEC/FYP/2024/004. Twenty
(20) adult albino rats of both sexes were divided
into four groups comprising of 5 rats and housed in
separate plastic cages. Rats were fed with
commercial poultry feed throughout experiment.
Group A which was control group, was fed
commercial growers chick mash (18% crude
protein) and water only. Group B, C and D which
represented experimental groups were fed
commercial growers chick mash (18% crude
protein) and extract daily. Group B was orally
administered 200 mg/kg body weight dose of
extract while group C received 400 mg/kg body
weight dose of extract. In same vein, Group D was
given 800 mg/kg body weight dose of extract
orally.

Collection of blood sample

Blood samples were collected from the tail vein of
each rat using capillary tubes. This was done before
the start of the experiment (Week 0) and at weekly
intervals during treatment (Weeks 1-4) for the
various haematological profile tests.

Determination of haematological parameters
Haemoglobin concentration (Hb), Packed Cell
Volume (PCV), Red Blood Cell count (RBC) and
White Blood Cell count (WBC) were determined
using method described by Dacieand Lewis (1993).
Hemoglobin estimation using Sahli’s Method

The Sahli’s method involves the use of 1ml of
Hydrochloric acid (HCL) added into a calibrated
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tube. Blood sample (0.02ml) was pipetted into the
calibrated tube and vortex using a glass rod. The
sample was allowed to stand undisturbed for 10
minutes. Hemoglobinometer tube was placed in the
comparator and distilled water was added to the
solution drop by drop stirring with the glass rod till
its color matches with that of the comparator glass.
The stirrer was removed and the reading was taken
directly by noting the height of the diluted acid
hematin(Dacieand Lewis, 1993).

Packed Cell Volume (PCV) Determination

Packed cell volume was determined using the
method described by(Dacieand Lewis, 1993). Blood
samples were collected using the tail vein into
capillary tubes up to seventy-five percent (75%) of
its length. The other end of the tube was sealed
using plasticine to prevent leakage during
centrifugation. The sealed capillary tube was
inserted into a micro-hematocrit centrifuge machine
with the plasticine side facing the outward
direction. The blood samples were centrifuged at
10,000 revolutions per minute (rpm) for 5 minutes
to ensure complete separation of the blood
components. The capillary tube was placed into a
micro-haematocrit reader to read the proportion of
the packed cell volume

PVC (%) = Height of red cell (mm) / Total height
(mm) x 100.

Micro-dilution Method of Determining Red Blood
Cell Count

Red blood cell count was determined using method
described by (Dacie and Lewis, 1993). The RBC
pipette was filled up to 0.5ml mark with blood
sample and diluted with Hayem’s solution (0.5g
Sodium chloride, 2.5g Sodium sulphate and 0.25g
Mercuric chloride) (0.5ml). Precautionary measure
was taken to avoid error. The blood sample and
diluting solution were mixed gently. Two to three
drop of diluted blood sample was dropped into
Neubaeur counting chamber and covered with a
cover slip. Sample was allowed to settle for 1-2
minutes and focused under microscope using x40
magnification objective lens to count the red blood
cells. The value obtain was multiply by 10,000 to
obtain the total erythrocyte count per microliter of
blood. The characteristics pink colour was used to
identified the red blood cells.

Determination of White Blood Cell

White blood cell count was determined using
method described by (Dacie and Lewis, 1993). One
milliliter (1Iml) WBC pipette was filled up to 0.5ml
mark with the blood sample and diluted using
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Turk’s solution (1% glacial acetic and 1% gentian
violet). Also, precautionary measure was taken to
avoid error. The blood sample and the reagent were
mixed gently and 2 to 3 drops of the mixture were
added to the Neubauer counting chamber and
covered with cover slip. The mixture was allowed
to settle for about 1-2 minutes in the chamber.
White blood cells were counted in four different
designated grid areas under microscope using x10
magnification objective lens. The value obtain was
multiply by 50 to obtain the total white blood cell
count per microliter of blood.

Statistical Analysis

The data obtained were expressed as mean =
standard error (MeantSEM) and difference
between mean were analyzed by One Way Analysis
Variance (ANOVA), Duncan's Multiple Range Test
(DMRT), and regression analysis, were conducted
to evaluate the impact of the extract over timeand
P<0.05 was considered significant. Computer
analysis software package IBM SPSS version 27 was
used.

Results and Discussion
The results on the haematological effect of aqueous
extract of Hibiscus sabdariffa Calyx in albino rats
were presented. It was presented the mean + SEM
values of haematological parameters (haemoglobin,
packed cell volume, red blood cell count, and white
blood cell count) across the different treatment
groups (200, 400 and 800 mg/kg) for 28 days (Table
1). The results indicated a dose- and time-
dependent increase in all parameters, with
significant differences (denoted by superscripts)
between groups and weeks based on Duncan’s
Multiple Range Test (DMRT).

Haemoglobin (g/dL) levels increased over time
in all treatment groups. The control group (1)
remained stable throughout the study, while higher
doses (400 mg/kg and 800 mg/kg) exhibited a
more pronounced increase by Week 4. The 800
mg/kg group started with the lowest haemoglobin
concentration (13.64 g/dL) but showed a
substantial rise to 18.20 g/dL by Week 4, which
was statistically different from the lower doses. The
200 mg/kg and 400 mg/kg groups had similar
trends, with values converging towards the control
by the final week. For packed cell volume (PCV),
the control group maintained relatively stable PCV
levels, while all treatment groups exhibited
significant increases over time. The 800 mg/kg
group, which started with the lowest PCV (41.00%),
showed a progressive increase to 54.40% by Week
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4, significantly different from the lower doses. The
200 mg/kg and 400 mg/kg groups followed a
similar pattern, with the 400 mg/kg group having
slightly higher values than the 200 mg/kg group. In
the same vein, red blood cell count (million/ pL)
increased in a dose-dependent manner, with higher
doses showing more significant increases. The 800
mg/kg group had a lower initial RBC count (6.21
million/pL) but exhibited a steady increase,
reaching 6.42 million/pL by Week 4, significantly
different from the lower doses. The control, 200
mg/kg, and 400 mg/kg groups showed minor
variations, with the 400 mg/kg group experiencing
a temporary dip at Week 1 before gradually
increasing. Finally white blood cell count
(*1000/pL) increased across all groups, but higher
doses (800 mg/kg) exhibited a more marked
increase over time. The control group remained
relatively stable, while the 800 mg/kg group
increased from 6720 to 7420 x1000/uL by Week 4,
indicating a possible immune-stimulating effect of
the extract. The 400 mg/kg group also showed an
upward trend, but the 200 mg/kg group had a more
moderate increase.

It was presented the One-Way ANOVA results,
analyzing the effect of extract administration across
different treatment groups for each haematological
parameter (Table 2). The results indicate statistically
significant differences (p < 0.0001) in haemoglobin
(Hb), packed cell volume (PCV), red blood cell
count (RBC), and white blood cell count (WBC)
among the treatment groups. Results on

Open access

haemoglobin (Hb) concentration had an F-value of
36.72 and p-value < 0.0001, which indicate a strong
effect of extract administration on haemoglobin
levels. The high sum of squares (55.43) suggests
that a substantial proportion of the variation in
haemoglobin concentration is due to treatment
differences. The increasing trend observed in
higher-dose groups (400 mg/kg and 800 mg/kg)
confirms the extract’s erythropoietic effect. While
the packed cell volume (PCV) had an F-value of
35.68 and a highly significant p-value < 0.0001, PCV
also shows a strong response to treatment. The sum
of squares (375.02) was notably high, indicating
that the extract had a considerable impact on the
red blood cell volume. Higher doses (400 mg/kg
and 800 mg/kg) led to a progressive and sustained
increase in PCV, supporting the potential of the
extract to enhance erythropoiesis. Red blood cell
count (RBC) exhibited the most significant variation
among groups, with an F-value of 42.76 and p-
value <0.0001. The sum of squares (1.24) is
relatively lower, suggesting that while treatment
had a strong effect, individual variations in RBC
production might be contributing to the results. The
800 mg/kg group consistently showed the highest
RBC levels, further supporting a dose-dependent
enhancement in red blood cell production. Lastly,
the white blood cell count (WBC) showed an F-
value of 24.56, indicating that the extract had a
significant effect on immune function.

Tablel: Haematological parameters across the different treatment groups for 28 days

Parameter Group Week 0 Week 1 Week 2 Week 3 Week 4
Haemoglobin (g/dL) Control (1) 1764 +051> 1850+040> 18.64+0.31*  18.98 £0.32° 18.84 £ 0.35°
200 mg/kg (2) 1418+0.56¢  16.88+020* 17.74+0.14>  1832+0.21° 18.64 £ 0.21°
400 mg/kg (3) 1590+0.50* 1716+0.17>  1822+0.19>  18.68 +0.17* 19.02 +£0.20¢
800 mg/kg (4) 13.64+034¢ 1636+0.11¢ 1694+021¢ 17.44+0.31¢ 18.20 + 0.40¢
Packed Cell Volume (%) Control (1) 53.00+1.36> 55.60+1.23*  5540+0.91>  57.00 +0.96" 57.40 +1.02°
200 mg/kg (2) 42.60+1.69¢  51.00+0.54> 53.40+051>  54.80 +0.75" 56.00 +0.75P
400 mg/kg (3) 47.80+1.63*  51.40+0.56>  54.80+0.51>  56.20 + 0.60° 57.20 £ 0.75¢
800 mg/kg (4) 41.00+1.00¢  49.40+0.40¢ 50.60+0.75¢  52.40 +0.60¢ 54.40 +1.02¢
Red Blood Cell Count Control (1) 5.22 +0.04° 5.27 +0.02° 5.29 +0.02° 5.34 +0.02° 5.34 +0.02°
(million/pL)
200 mg/kg (2)  5.32 £0.04° 5.36 + 0.02° 5.42 +0.02° 5.46 +0.02° 5.53 +0.02°
400 mg/kg 3)  4.93 £ 0.06° 4.88 +0.10¢ 5.04 +0.03b 5.25 +0.03b 5.35 +0.02°
800 mg/kg (4)  6.21 £0.03¢ 6.25 +0.02¢ 6.29 +0.02¢ 6.35 +0.03¢ 6.42 +0.02¢
White Blood Cell Count Control (1) 6620 + 140P 6714 + 1500 6702 £ 130P 6735 £ 145° 6730 + 140P
(x1000/pL)
200 mg/kg (2) 6580 + 120° 6800 + 130P 6970 + 140P 7102 + 145° 7170 £ 1500
400 mg/kg (3) 6620 +130° 6820 + 135° 7040 + 145° 7200 +150° 7300 + 1550
800 mg/kg (4) 6720 £125¢ 7100 + 140¢ 7250 + 145¢ 7350 + 150¢ 7420 + 155

*Superscripts indicate statistically significant differences between groups and weeks based on DMRT.
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Table2: Effect of oral extract administration across different treatment groups for each haematological parameter

Parameter Sum of Squares  F-Value p-Value Interpretation

Haemoglobin (HB) 55.43 36.72 0.0001  Significant effect, erythropoietic potential
Packed Cell Volume (PCV) 375.02 35.68 0.0001  Strong response, increased red blood cell volume
Red Blood Cell Count (RBC) 1.24 42.76 0.0001  Significant variation, dose-dependent increase
White Blood Cell Count (WBC) 850,000 24.56 0.0001  Significant immune-boosting effect

Table 3: Haematological parameters of different treatment groups

Parameter Group 1 Group 2 Mean Difference p-value Significant?
Haemoglobin Control (1_0) 200 mg/kg (2_0) -3.46 0.0006 Yes

PCV Control (1_0) 200 mg/kg (2_0) -10.40 0.0006 Yes

RBC Control (1_0) 200 mg/kg (2_0) 0.10 0.1678 No

WBC Control (1_0) 200 mg/kg (2_0) -40 0.9975 No
Duncan's Multiple Range Test (DMRT) was significantly influenced haemoglobin levels. This

conducted to compare the means of different
treatment groups and determine which groups
significantly differed from the control. The results
provide deeper insights into the dose-dependent
effects of the extract on haematological parameters.
For haemoglobin (Hb), the comparison between the
control group and the 200 mg/kg treatment group
shows a statistically significant mean difference of -
3.46 (p = 0.0006). This suggests that extract
administration at 200 mg/ kg significantly increased
haemoglobin levels compared to the control. The
significance indicates that even at a moderate dose,
the extract exhibits erythropoietic potential. While
packed cell volume (PCV) results follow a similar
pattern, with a mean difference of -10.40 (p =
0.0006), confirming a significant increase in PCV
levels at 200 mg/kg. The substantial difference
suggests that the extract plays a role in enhancing
red blood cell volume, further supporting its
erythropoietic effect. However, unlike Hb and PCV,
the RBC mean difference (0.10, p = 0.1678) was not
statistically significant. This indicates that while
RBC levels increased in the 200 mg/kg group, the

suggests that increasing the extract dose
contributed to notable differences in haemoglobin
concentration among the treatment groups.
The week effect (p < 0.0001, F = 69.56) confirms that
haemoglobin levels changed significantly over
time, reinforcing the time-dependent nature of the
extract’s effect. The increasing trend observed
aligns with this result, suggesting a progressive
improvement in haemoglobin levels across the
study duration.

The interaction effect between group and week
(p = 0.00015, F = 3.77) indicates that the extract’s
impact on haemoglobin varied across both dose
and time. This interaction suggests that the rate of
haemoglobin increase was not uniform across all
treatment groups, with higher doses showing
delayed but sustained effects, while lower doses
produced an earlier response. The residual sum of
squares (40.26) accounts for unexplained variation,
which could be attributed to individual differences
in response to the extract.

Table 4: Haemoglobin concentration across experimental

roups
variation was not large enough to confirm a éourlcje Sum of df F-value p-value
significant effect at this dose. Higher doses may be Squares
necessary to produce a clear, statistically significant ~ Group 5543 3 36.72 <0.0001
increase in RBC count. Similarly, the WBC Week 140.02 4 69.56 <0.0001
comparison between the control and 200 mg/kg Group * Week 22.77 12 3.77 0.00015
group resulted in a mean difference of -40 (p = Residual 4026 80

0.9975), which is not statistically significant. This
suggests that the immune-stimulating effects of the
extract may not be evident at lower doses or that
individual variability in WBC response contributes
to the observed insignificance.

The one-way ANOVA results (Table 4)
demonstrated significant variations in haemoglobin
concentration across experimental groups, weeks,
and their interaction. The group effect (p < 0.0001, F
= 36.72) indicates that the different extract dosages

Visit at: http:/ /jvra.org.in

The results from Duncan's Multiple Range Test
(DMRT) provided further insight into the
significant differences observed in haemoglobin
concentration across experimental groups and
weeks (Table 5). The significant difference between
Control (1_0) and 200 mg/kg (2_0) (p = 0.0000)
suggests that the 200 mg/kg dose led to a notable
increase in haemoglobin concentration compared to

Vol 07 No 02, p 01-10/6



Journal of Veterinary Research Advances

the control at baseline. It was indicated that even a
low dose of the extract had a measurable impact on
haemoglobin production. Similarly, the significant
difference between 800 mg/kg (4_1) and 800 mg/kg
(4_4) (p = 0.0132) highlights a cumulative effect of
the extract at the highest dose. The increase in
haemoglobin concentration between Week 1 and
Week 4 within the 800 mg/kg group suggests that
higher doses take longer to manifest their full
impact but wultimately lead to significant
haemoglobin elevation over time.

Table 5: Haemoglobin concentration across experimental
groups

Group 1 Group 2 Mean  p-value Significant?
Difference

Control 200 mg/kg -3.46 0.0000 Yes

(10) (2.0)

800 mg/kg 800 mg/kg 1.84 0.0132 Yes

(4_1) (4_4)

Control (1_0) Control (1_1)  0.86 0.9235 No

In contrast, the non-significant difference between
Control (1_0) and Control (1_1) (p = 0.9235)
confirms that haemoglobin levels remained
relatively stable in the untreated control group,
reinforcing the conclusion that the observed
increases in the treated groups were due to the
extract rather than natural physiological changes.
The study explored the haematological effects
of orally administered aqueous extract of Hibiscus
sabdariffa calyx (Red Sorelle) in Wistar albino rats
over 28 days. The results revealed significant dose-
and time-dependent increases in haemoglobin
concentration, packed cell volume (PCV), red blood
cell (RBC) count, and white blood cell (WBC) count,

indicating both erythropoietic and
immunostimulatory potentials of the extract.
Haemoglobin ~ Concentration: Haemoglobin levels

increased significantly in all treatment groups,
particularly at higher doses (400 mg/kg and 800
mg/kg). These results are consistent with the
findings of Ejereet al. (2016)and Kaur et al. (2019),
who reported a significant increase in PCV and
haemoglobin levels in albino rats administered
aqueous extract of H. sabdariff. The rise in
haemoglobin may be attributed to the plant’s rich
content of iron, vitamin C, and other hematopoietic
micronutrients, which are essential in haem
synthesis. Furthermore, the cumulative increase
over time most notable in the 800 mg/kg group
suggests a progressive erythropoietic effect.

Packed Cell Volume (PCV): There was a marked
increase in PCV across all treatment groups,
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aligning with reports by Ejere et al.(2016) and Ali et
al.(2016), who observed improved haematological
profiles following prolonged administration of the
extract. These changes suggest enhanced
erythropoiesis, possibly due to the micronutrient-
rich profile of H. sabdariffa calyces, particularly iron,
cobalt, and vitamin B-complex. The substantial
effect at higher doses also supports the plant's
traditional use in managing anaemia, such as in
parts of West Sudan where the extract is used as a
tonic for iron-deficiency anaemia.
Red Blood Cell Count (RBC): RBC count increased
progressively in all groups, though statistical
significance was more pronounced at the highest
dose (800 mg/kg). This pattern partially contrasts
with the findings of Chukwu et al. (2021), who
reported no significant increase in RBC count in
broiler chickens administered aqueous extract of H.
sabdariffa. However, it supports the conclusions of
Ali et al. (2016), who observed increased
haematological indices in female rabbits dosed with
ethanolic extract of the plant. This discrepancy may
stem from species-specific responses, extraction
methods, and differences in treatment duration.
White Blood Cell Count (WBC): WBC levels also
showed a significant increase, particularly in the
800 mg/kg group, indicating a potential
immunostimulatory  effect. This observation
corroborates the findings of Ali et al. (2016), who
reported enhanced immune function in rabbits.
Conversely, Fakeye et al. (2008) noted a decrease in
WBC count at high doses, and Adigun et al. (2006)
reported a reduction in haematocrit levels without
affecting haemoglobin concentration, suggesting
that while H. sabdariffa may be immunostimulatory
at certain doses, excessive amounts could exert
suppressive effects. The differences in these
outcomes underscore the importance of dosage
regulation and species-specific investigations.
One-way ANOVA and Duncan’s Multiple
Range Test (DMRT) showed statistically significant
group and week effects across all haematological
parameters. The group-week interaction further
revealed that the extract's impact was not uniform
over time and across dosages, with higher doses
producing delayed but more sustained responses.
These findings reinforce the extract's dose-
dependent effectiveness and support its reported
antioxidant and haematinic  properties as
documented by Hsieh et al. (2006), who attributed
the protective effects to protocatechuic acid in the
plant.
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Comparison with Contradictory Reports: While this
study supports the haemopoietic and immune-
boosting roles of H. sabdariffi, some contrasting
results have been reported. Fakeye et al. (2008)
documented a significant reduction in RBC, PCV,
and haemoglobin concentrations at high doses, and
Adigun et al.(2006) noted a decline in haematocrit.
These differences could be due to prolonged
exposure, the method of extract preparation
(aqueous vs ethanolic), or the use of different
animal models.

Clinical and Nutritional Implications: The results
suggest that H. sabdariffa extract could be a
beneficial supplement in the dietary management of
anaemia and immune-compromised conditions,
especially at moderate to high doses. The observed
haematological improvements support the plant's
traditional medicinal uses in managing blood-
related disorders, as seen in African and Asian folk
medicine. The plant’s bioactive compound
sflavonoids, anthocyanins, and saponins may act
synergistically to stimulate erythropoiesis and
enhance immune responses.

Conclusion
It was concluded that the aqueous extract of
Hibiscus  sabdariffi  calyx  exerts significant

erythropoietic and immunostimulatory effects in
Wistar albino rats, especially at higher doses (400-
800 mg/kg). These effects are consistent with
previous studies reporting enhanced
haematological profiles following administration of
H. sabdariffa, though discrepancies in literature
highlight the need for standardized dosing and
further research. The study supports the therapeutic
use of H. sabdariffi in managing anaemia and
possibly immune deficiencies, while also
emphasizing caution in high-dose or long-term use.

Reference

Aba PE, Joshua PE and Oli C (2016). In vivo Studies
on the Possible Haematological Changes in
Rats Administered Hibiscus sabdariffa
Aqueous  Extract. International Blood
Research & Reviews 5(1): 1-8.

Adigun MO, Ogundipe OD, Anetor JI and
Odetunde AO (2006). Dose dependent
changes in some hematological parameters
during short term administration of Hibiscus
sabdariffa calyx extract aqueous (Zobo) in
Wister Albino rats. African journal, Medical
Science. 35 (1): 73-7 PMID: 17209331.

Akim A, Chooi LL, Rahmat A and Amiruddin ZZ

Visit at: http:/ /jvra.org.in

Open access

(2011). Antioxidant, and anti-proliferative
activities of Roselle juice on caov-3, MCF-7,
MDA-MB-231 and HeLa cancer cell lines.
African Journal Pharmacy Pharmacology
5(7):957-965.

Ali AH, Abdul-Azeez LA, Humood JK, Ali ZA,
Helal ZH and Wahab FL (2016). The effect of
ethanolic extract of Hibiscus sabdariffa on
some physio logical and antioxidant
parameters in female rabbits. Journal
Animal Health Production 4(2): 37-41.

Ali BH, Wabel NA and Blunden G (2005). Review
of Phytochemical, Pharmacological and
Toxicological Aspects of Hibiscus sabdariffa
Linn: Phytotherapy research (19): 317-373
DOI10.1002/ ptr.1628.

Babalola SO, Babalola AO and Aworh OC (2001).
Compositional attributes of calyces of roselle
(Hibiscus sabdariffa L.) The Journal of Food
Technology in Africa, 6(4): 1028-6098

Bamishaiye EI, Olayemi FF and Bamishaiye OM
(2011). Effects of boiling time on mineral and
vitamin C content of three varieties of
Hibiscus sabdariffa drink in Nigeria. World
Journal Agricultural Science 7(1): 62-67.

Barbosa-Filho JM, Martins KMV, Rabelo AL, Moura
DM, Silva SM, Cunha VLE, Souza FVM,
Almeida NR and Medeiros Al (2006).
Natural products inhibitors of the
angiotensin converting enzyme (ACE). a
review between 1980-2000. ReviewBrasil
Farm (Brazil), 16(3): 421-446.

Bedi PS, Mekedes B and Gamada G (2020). Phyto-
chemistry and Pharmacological Activities of
Hibiscus ~ sabdariffs  Linn. International
Research Journal of Pure and Applied
Chemistry. 21(23): 41-54

Blanquer A, Herrera A, Zamilpa A, Olivar T and
Martinez M (2009). Interés de la. flor de
hibiscoenproblemas cardiovasculares. Rev
Fitotec Mex 9(1): 25-33.

Carvajal O, Waliszewski S and Infanzén RM (2006).
Losusosymaravillas de la Jamaica. La
Ciencia y el Hombre (Mexico) 19(2): 37-40.

Chukwu CN, Ogunka-Nnoka CU, Ukpabi-Ugo JC
and Onyedikachi UB. (2021). Aqueous
extract of processed Hibiscus sabdariffa seeds
attenuate Hemolytic anemia in Wistar albino
Rats. Animal Research International. 18 (1):
3955-64.

Cid-Ortega S and Guerrero-Beltran JA (2015).
“Roselle calyces (Hibiscus sabdariffa), an

Vol 07 No 02, p 01-10/8



Journal of Veterinary Research Advances

alternative to the food and beverages
industries: a review”. Journal Food Science
Technology. DOI 10.1007 /s13197-015-1800-9.

Dacie JV and Lewis SM (1993). Calculation of red
blood cells, hemoglobin, and erythrocyte
indices in animals: Practical hematology.
Churchill livingstone, London

Ejere VC, Nnamonu EI, Chukwuka CO, Ugwu GC,
Ejim AO and Asogwa CN (2016). "Effects of
Aqueous Extract of Hibiscus sabdariffa
Calyces on the Haematological Profile of
Normal Male Albino Rats." Journal of Basic
and Applied Sciences, 2(1): 1-6.

Emelike CU and Dapper DV (2013). Effect of oral
administration of aqueous extract of Hibiscus
sabdariffa on some hematological parameters
of Wister albino rat. IOSR Journal of dental
and medical science, 9(1): 31-32

Fakeye TO, Anirban pal, Bawankule DU, Yadav NP
and Khanuja SPS (2008). Toxic effect of oral
administration of phytotherapy research
published  online  in  wileyinterscience
DOI:10.1002/Prt.2644

Herrera-Arellano A, Miranda-Sanchez | and Avila-
Castro P (2007). Clinical effects produced by
a standardized herbal medicinal product of
Hibiscus sabdariffa on patients with
hypertension. A randomized, double-blind,
Lisinopril-controlled clinical trial. Planta
Medicine 73(1): 6-12.

Himanshu CC, and Chavan GM (2022). Brief review
on Hibiscus sabdariffa  Linn, with their
medicinal uses and pharmacological activity.
International journal of pharmaceutical
science  research.13(8): 3113-3125 DOL:
10.13040/1JPSR.0975-8232

Hirunpanich V, Utaipat A, Morales NP, Nuntavan
Bunyapraphatsara, N, Sato H, Herunsale A
and Suthisisang C (2005).
Hypocholesterolemic and antioxidant effects
of aqueous extracts from the dried calyx of
Hibiscus sabdariffa L. in hypercholesterolemic
rats. Journal of Ethnopharmacology.103(2):
252-60. d0i:10.1016/j.jep.2005.08.03

Hsieh CCC, Lee MY, Chen CC, Hsu JJ, Lu HK and
Wang CJ (2006). Hibiscus protocatechuic
acid supplementation reduces oxidative
stress induced by exhaustive exercise in rat
muscle. Journal Exercise Science Fit 4(1):59-
64.

Kaur HA, Kaur LO and Singh A (2019). Medical
uses of Hibiscus sabderiffa Linn (Roselle).

Visit at: http:/ /jvra.org.in

Open access

International Journal of Life Sciences
Research 7(2) 2348-3148.

Mahbubul IM (2019). Food and Medicinal Values of
Roselle  (Hibiscus  sabdariffs = L.  Linn
Malvaceae) Plant Parts: A Review. Open
Journal of Nutrition and Food Science. 1(1):
1003.

Marquez-Vizcaino RL, de La Rosa-Torres C,
Agusto-Rivero C and Medina Montes M
(2007). Actividaddiurética del extracto total
acuosodeloscélices de Hibiscus sabdariffa L.
administradoenratas albinasvariedad
Wistar. Scientia et Technica 13(33): 377-381.

Mckay DL, Oliver-Chen CY, Saltzman E and
Blumberg JB (2010). Hibiscus sabdariffa L.
tea (tisane) lowers blood pressure in
prehypertensive and mildly hypertensive
adults. Journal Nutrition. 140(2): 298-303.

Mohammed SNI and Manshoor N (2022).
Ethnomedicine, phytochemistry, and
bioactivities of Hibiscus sabdariffa L.
(Malvaceae), Journal of Herbal Medicine
Pharmacology 11(4): 453. Doi:
10.34172/jhp.2022.52

Mozaffari-Khosravi H, Jalali-Khanabadi BA,
Afkhami-Ardekani M, Fatehi F and Noori-
Shadkam M (2009). The effects of sour tea
(Hibiscus sabdariffa) on hypertension in
patients with type II diabetes. Journal
Human Hypertension 23(1):48-54.

Okereke CN, Iroka FC and Chukwuma MO (2015).
“Phytochemical analysis and medicinal uses
of Hibiscus sabdariffa” International Journal
of Herbal Medicine. 2 (6): 16-19.

Olatunji LA, Adebayo JO, Oguntoye, OB, Olatunde
NO, Olatunji VA and Soladoye AO (2005).
Effects of aqueous extracts of petals of red
and green Hibiscus sabdariffa on plasma
lipids and haematological variables in rats.
Pharmaceutical Biology, 43(2): 471 - 474.

Ologundudu A, Ologundudu AO, Oluba OM,
Omotuyi IO and Obi FO (2010). Effect of
Hibiscus sabdariffa anthocyanins on 2, 4
dinitrophenylhydrazine-induced tissue
damage in rabbits. Journal Toxicology
Environmental Health Science. 2(1): 1-6.

Ortiz-Marquéz S (2008). Composiciénen
macronutrientes, minerales y metal
espesadosencalices de Jamaica cultivadaen
el estado Monagas (Venezuela). Tecnologia
y Pensamiento 3(1-2):61-75.

Puro K, Sunjukta R, Samir S, Ghatak S, Shakuntala I

Vol 07 No 02, p 01-10/9



Journal of Veterinary Research Advances

and Sen A (2014). Medicinal uses of roselle
plant (Hibiscus sabdariffa). Indian Journal of
Hill Farming?27(1): 48-49.

Reanmongkol W and Itharat A (2007). Antipyretic

Riaz

activity of the extracts of Hibiscus sabdariffa
L. calyces in experimental animals.
Songklanakarin Journal Science Technology,
29(1): 29-38.

G and Chopra R (2018). Review on
phytochemical and therapeutic uses of
Hibiscus  sabdariffa  Linn. Medicine and
pharmacotherapy (102): 576. DOI 10.1016.

Visit at: http:/ /jvra.org.in

Open access

Tzu-Li L, Hui-Hsuan L, Chang-Che C, Ming-Cheng
L, Ming-Chih C and Chau-Jong W (2007).
Hibiscus sabdariffa extract reduces serum
cholesterol in men and women. Nutrition
Research 27(3):140-145.

Wen-Chin L, Chau-Jong W, Yu-Hsin C, Jen-Dong
H, Su-Ya C, Hong Chen C and Huei-Jane L
(2009). Polyphenol extracts from Hibiscus
sabdariffa Linnaeus attenuate nephropathy
in experimental type 1 diabetes. Journal
Agricultural Food Chemistry. 57(6): 2206~
2210.

*kkkk*k

Vol 07 No 02, p 01-10/10



