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ABSTRACT 
 

The aqueous extract of Hibiscus sabdariffa leaves is popularly consumed in the form of “Zobo” drink 
in Nigeria and it is assumed to have haematological benefits. The present study was conducted to 
evaluate the effects of aqueous extract of H. sabdariffa leaves on possible changes in 
haematological parameters using rat model. Twenty (20) adult wistar albino rats were used for the 
study and were assigned into four groups of five (5) rats per group. The rats in groups 2-4 were 
orally administered aqueous extract of H. sabdariffa in increasing doses (200,400 and 600 mg/ kg 
b.wt.) for 21 days while group 1 rats received distilled water at 10 ml/kg to serve as the normal 
control. On the day 21, blood samples for the haematological analyses were collected into clean 
sample bottles containing ethylenediamine tetra acetic acid (EDTA) at 1 mg/ml of blood.  The results 
indicated that there were significant increases (p<0.05) in the Red Blood Cell (RBC) count, Packed 
Cell Volume (PCV) and Haemoglobin (Hb) concentration  of groups 2-4 rats administered 200, 400, 
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600 mg/kg b. w. of the extract respectively compared with that of the normal control rats. Non 
significant increases (p>0.05) were observed across the test groups in the total white blood cell 
(WBC), neutrophils, and lymphocytes counts compared with that of the normal control rats. The 
results suggest that consumption of the aqueous extract of H. sadbariffa leaf extract improves 
erythrocytic profile with insignificant effects on the leukocytic indices. 
 

 
Keywords: Hibiscus sabdariffa; haematological parameters; wistar rats. 
 

1. INTRODUCTION 
 
H. sabdariffa is an annual or perennial herb or 
woody-based shrub, which is grown in all parts of 
the world and it is taken as a common local drink 
popularly known as “zobo” in Nigeria.                         
H. sabdariffa is a species of hibiscus native to old 
world tropics. It can be found in almost all warm 
countries such as India, Saudi Arabia, Malaysia, 
Nigeria, Indonesia, Thailand, Philippians, Egypt 
and Mexico [1,2,3,4]. 
 
Many parts of the plant are also claimed to have 
various medicinal values. It is used as an 
infusion and considered to have anti 
hypertensive properties [5,6]. It has been 
reported that aqueous extract of H. sabdariffa 
has a blood pressure–lowering effect in rats [5,7] 
and in humans [8]. In Europe, the calyces have 
been used in herbal medicine for treating high 
blood pressure, heart diseases, nerve diseases, 
calcified arteries [5,7],arthritis, arteriosclerosis 
[9]. A lotion made from rosella leaves is used on 
sores and wounds [10]. Hibiscus species is used 
in many folk medicines and are widely believed 
to be effective in the treatment of a variety of 
ailments including obesity, hyperlipidaemia, and 
diabetes [11,12]. 
 
The leaves of H. sabdariffa are one of the best 
sources of vitamin C and anthocyanins 
[13,14,15]. The dried calyces contain flavonoids 
[16] which act as antioxidants. Despite all the 
medicinal uses of H. sabdariffa, there is dearth of 
information on the haematological changes 
associated with its subchronic administration.  
 
The study was therefore tailored to investigate 
possible haematological changes associated with 
subchronic administration of H. sabdariffa in 
adult albino wistar rats.                                                                                                      

 

2. MATERIALS AND METHODS 
 
2.1 Materials 
 
2.1.1 Plant materials 
 
Fresh leaves of Hibiscus sabdariffa were 
purchased from Ogige market, Nsukka, Enugu 

State of Nigeria on March, 2014 and were 
identified by a botanist of the herbarium, Botany 
Department, University of Nigeria, Nsukka with 
herbarium number-UNH 232b. The leaves were 
air-dried separately at room temperature, 
pulverized and extracted by cold maceration 
method. 
 
2.1.2 Animals 
 
Adult male wistar albino rats of 10 to 16 weeks 
and average weight of 160±15 g were obtained 
from the animal house of the Faculty of Biological 
Sciences, University of Nigeria, Nsukka. The 
animals were acclimatised for duration of 7 days 
under standard environmental conditions with a 
12 hour light/dark cycle maintained on a regular 
feed (vital feed) and water ad libitum. 
 
2.1.3 Chemicals/reagents/samples 
 
All chemicals used were of the analytical grade 
from May and Baker, England, BDH, England or 
Merck, Darmstadt, Germany.  
 
2.1.4 Instruments/Equipment 
 
Instrument/equipment include Rotary evaporator 
(Model Modulyo 4K, Edward, England), Chemical 
Balance (Gallenkamp, England), Conical Flasks 
(Pyrex, England), Spectrophotometer, 
Haemocytometer, (PIC, England), Adjustable 
Micropipette (Perfect, USA.), Refrigerator 
(Kelvinator, Germany), Microscope (Motic USA) 
Microhaematocrit centrifuge and reader 
(Hawksley, England). 
 

2.2 Methods 
 
2.2.1 Experimental design 
 
Twenty (20) male albino wistar rats were 
acclimatized at the same conditions of 
temperature and pressure, and the same animal 
feeds were used for all the rats. The rats were 
assigned into four (4) groups of five (5) rats each 
as shown below: 
 

Group 1 Normal Control. 
Group 2 200 mg/kg b.w. of aqueous leaf 

extract of H. sabdariffa. 
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Group 3 400 mg/kg b.w. of aqueous leaf 
extract of H. sabdariffa. 

Group 4 600 mg/kg b.w. of aqueous leaf 
extract of H. sabdariffa. 

 
2.2.2 Aqueous extraction of the leaves of                

H. sabdariffa   
 
The leaves of H. sabdariffa were air-dried 
separately at room temperature, then pulverized. 
The ground samples were extracted with 
aqueous solvent, using cold maceration 
techniques. The samples were filtered using 
Whatman filter paper. The filtrates were 
concentrated to solid matter using rotary 
evaporators, which then become the stock 
sample of the aqueous leaf extract. These 
extracts were stored in the refrigerator 
compartment till the time of use. 
 
2.2.3 Blood collection 
 
Blood samples were collected from the animals 
into EDTA bottle using orbital techniques for 
haematological determination. Blood samples 
were collected from the retrobulbar plexus of the 
median canthus of the eye of the rats. 
 
2.2.4 Haematological determinations 
 
2.2.4.1 Determination of packed cell volume   
 
The packed cell volume (PCV) was determined 
by the microhaematocrit method [17]. Micro-
capillary tubes were almost filled with the anti-
coagulated blood samples and one end sealed 
with plasticine. The filled tubes were centrifuged 
at 10,000 revolutions per minute for 5 minutes 
using a microhaematocrit centrifuge. The PCV 
was read as a percentage on the 
microhaematocrit reader [17]. 

 
2.2.4.2 Determination of haemoglobin 

concentration  
 
The haemoglobin concentration (Hb) was 
determined by the cyanmethaemoglobin method 
[18]. The blood sample (0.02 ml) was added to 5 
ml of Drabkins reagent in a clean test tube. This 
was mixed gently and kept at room temperature 
for 20 minutes for colour development. The 
absorbances of both sample and standard were 
read, against a working reagent blank at a 
wavelength of 540 nm using a 
spectrophotometer. The haemoglobin 
concentration of the blood sample was obtained 
by multiplying the absorbance of the sample with 

the factor derived from the absorbance and 
concentration of the standard. 
  
2.2.4.3 Erythrocyte count   
 
The erythrocyte count was determined by the 
haemocytometer method [17]. Blood sample 
(0.02 ml) was added to 4 ml of red blood cell 
diluting fluid (sodium citrate, formaldehyde 
solution and distilled water) in a clean test tube, 
to make a 1:200 dilution. A drop of the diluted 
blood was charged onto the Neubaeur counting 
chamber and allowed to settle for 2-3 minutes. 
The high dry objective (x 40) of the light 
microscope was used in carrying out the 
erythrocyte count, in the five groups of 16 small 
squares. The number of erythrocytes 
enumerated for each sample was multiplied by 
10,000 to obtain the erythrocyte count per 
microlitre of blood [17] 
 
2.2.4.4 Total leukocyte count  
 
The total leukocyte count was determined by the 
haemocytometer method [17]. Blood sample 
(0.02 ml) was added to 0.38 ml of white blood 
cell diluting fluid (glacial acetic acid tinged with 
gential violet) in a clean test tube, to make a 1:20 
dilution. A drop of the diluted blood was charged 
onto the Neubaeur chamber and allowed to settle 
for 2 minutes. The x10 objective lens of the light 
microscope was used in making a total count of 
white blood cells on the four corner squares. The 
number of cells counted for each blood sample 
was multiplied by 50 to obtain the total leukocyte 
count per microlitre of blood [17]. 
 
2.2.4.5 Differential leukocyte count   
 
Smears for differential leukocyte counts were 
prepared on clean slides and stained by the 
Leishman technique [17]. The differential 
leukocyte count was enumerated by the 
battlement counting method. The x100 (oil 
immersion) objective lens of the light microscope 
was used in making a differential leukocyte count 
and the different cells of the leukocytic series 
were identified and scored using the differential 
cell counter [17]. 
 
2.3 Statistical Analyses 
 
Data obtained were analyzed using One-way 
Analysis of Variance (ANOVA). Variant means 
were separated using Duncans Multiple range 
Post hoc Test. Results were presented as Mean 
± Standard Error of the Mean (Mean ±SEM). 
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3. RESULTS 
 
Dose-dependent significant increase (p<0.05) 
was observed on the RBC count across the test 
groups (rats administered 200, 400 and 600 
mg/kg b.w. of aqueous extract of H. sabdariffa 
leaves) when compared to that of the normal 
control rats. 
 
There was significant increase (p<0.05) in the 
PCV of all test groups (Group 2-4) administered 
200, 400 and 600 mg/kg b.w. of the extract 
compared with the PCV of the normal control 

(Group 1). Relative increase was observed in the 
PCV of group 2 rats compared with the PCV of 
group 3 and group 4 administered middle dose 
(400 mg/kg b.w.) and high dose (600 mg/kg b.w.) 
of the extract respectively; however, such an 
increase was found to be non significant 
(p>0.05). The PCV of group 3 rats administered 
middle dose (400 mg/kg b.w.) showed non-
significant increase (p>0.05) compared with the 
PCV of group 4 rats administered high dose (600 
mg/kg b.w.) of the extract. The PCV of the 
treated groups was significantly (p<0.05) higher 
than that of the normal control. 

 

 
 

Fig. 1. Effect of aqueous extract of H. sabdariffa  leaves on Red Blood Cell Count (RBC) in 
wistar albino rats 

 

 
 

Fig. 2. Effect of aqueous extract of H. sabdariffa  leaves on Packed Cell Volume (PCV) in  
wistar albino rats 
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The results indicate that the haemoglobin 
concentrations of rats in groups 2-4 (Treated 
groups) were significantly (p<0.05) higher than 
that of the normal control rats (Group 1). The 
haemoglobin concentrations of the treated 
groupd did not vary significantly among one 
another.  
 

There were no significant (p > 0.05) changes in 
the total white blood cell count of the treated 
groups when compared with that of the normal 
control rats. 

No significant change (p>0.05) was observed in 
the neutrophil count across the test groups of 
rats administered  200, 400 and 600 mg/kg b.w. 
of the aqueous extract of H. sabdariffa leaves 
when compared with that of the normal control 
rats. 
 

Fig. 6 shows non-significant increase (p>0.05) on 
the lymphocyte count of all test groups (group 2, 
3 and 4) administered 200,400 and 600 mg/kg 
b.w. of the extract compared with the  
lymphocyte count of the normal control

 

 
 

Fig. 3. Effect of subchronic administration of H.  sabdariffa  on the haemoglobin  
concentration of albino wistar rats 

 

 
 

Fig. 4. Effects of aqueous extract of H. sabdariffa  on the total white blood cell count of  
albino wistar rats 
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Fig. 5. Effect of aqueous extract of H. sabdariffa  leaves on differential neutrophil Count in 
wistar albino rats 

 

 
 

Fig. 6. Effect of aqueous extract of H. sabdariffa  leaves on lymphocyte count in wistar  
albino rats 
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reported to posses potent antioxidant effects 
[20]. It is suggested that these antioxidants 
present in the extract may have prevented 
oxidative red blood cell membrane peroxidation. 
Lipid peroxidation of erythrocytic cell membrane 
leads to lysis of red blood cell with attendant 
decrease in circulating red blood cell count 
(anaemia). The increase could also be due to the 
erythropoietic ability of antioxidant molecules of 
the extract [21]. Although, the erythropoietic 
property can be due to anthocyanin-associated 
increase in absorption of iron, a property that has 
been widely reported in ascorbate administration 
[22]. Iron has not only been reported to be 
present in significant amount in the extract of     
H. sabdariffa, but anthocyanins themselves are 
known to induce the synthesis and release of 
erythropoietin by the kidney. This is in agreement 
with the findings of [22,23]. 
 
The non-significant increases (p>0.05) observed 
on the administration of the extracts at varying 
doses across all the test groups (Group 2-4) on 
TWBC, lymphocyte, and neutrophil compared 
with that of the normal control rats indicates that 
the consumption of aqueous extracts of                     
H. sabdariffa may not cause any significant  
effect on the white blood cell indices. The white 
blood cells are known for defense against 
invading pathogens and transforming native cells 
[24]. This implies that administration of this 
extract does not impair these functions. 
 
5. CONCLUSION  
 
Administration of aqueous extract of                            
H. sabdariffa at varing doses for 21 days lead to 
improvement in erythrocytic profile without any 
deleterious effect on the white blood cell indices. 
This indicates that the extract as used in this 
study may be good for improvement of anaemic 
conditions.  
 
CONSENT   
 
It is not applicable. 
 
ETHICAL APPROVAL 
 
All authors hereby declare that “principles of 
laboratory animal care” (NIH publication No 85-
23, revised 1985) were followed, as well as 
specific national laws. All experimemts have 
been examined and approved by the appropriate 
ethics committee. 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Mat Isa A, Isa PM, Abd Aziz AR. Analisis 

Kimia dan pemprosesan roselle (Hibiscus 
sabdariffa. L) Mardi Research Bulletin. 
1985;13:68-74. 

2. Rao PU. Nutrient composition and 
biological evaluation of Mesta Hibiscus 
sabdariffa seeds. Plant Foods for Human 
Nutrition. 1996;49(1):27-34. 

3. Abu-Tarboush HM, Ahmed SAB, Al 
Kahtani HM. Some nutritional properties of 
Karkade (Hibiscus sabdariffa) seed 
products. Cereal Chemistry. 1997;74:352-
355. 

4. Cheworin T, Kinouchi T, Ketaoka K, 
Arimachi H, Kuwahara T, Initkekumenuen 
U, Ohnishi Y. Effects of roselle (Hibiscus 
sabdariffa) a thai medicinal plant, on the 
mutagenecity of various known mutagen in 
a Salmonella typhimirum and on formation 
of Abberant Crypt foci induced by the 
colon carcionogens as oxymethane and 2-
aminomethyl 6-phenylimidazole(4,5-b) 
pyridine in F344 rats. Food and Chemical 
Toxicity. 1999;39:591-601. 

5. Odigie IP, Ettarh RR, Adigun SA. Chronic 
administration of aqueous extract of 
Hibiscus sabdariffa attenuates 
hypertension and reverses cardiac 
hypertrophy in 2K-1C hypertensive rats. 
Journal of Ethnopharmacol. 2003;86:181-
185. 

6. Herrera-Arellano A, Flores-Romero S, 
Chavez-Soto MA, Tortoriello J. 
Effectiveness and tolerability of a 
standardized extract from Hibiscus 
sabdariffa in patients with mild to moderate 
hypertension: A controlled and randomized 
clinical trial. Phytomedicine. 2004;11:375-
382. 

7. Adegunloye BJ, Omoniyi JO, Owolabi OA, 
Ajagbonna OP, Sofola OA, Coker HAB. 
Mechanisms of the blood pressure 
lowering effect of the calyx extract of 
Hibiscus sabdariffa in rats. African journal 
of Medical Sciences. 1996;235-239. 

8. Haji-Faraji M, Haji-Tarkhani A. The effect 
of sour tea Hibiscus sabdariffa on essential 
hypertension. Journal of Ethnopharmacol. 
1999;65:231-236. 



 
 
 
 

Aba et al.; IBRR, 5(1): 1-8, 2016; Article no.IBRR.23170 
 
 

 
8 
 

9. Perry LM. Medicinal plants of east and 
south East Asia: Attributed properties and 
uses. MIT Press, Cambridge. 1980;632-
638. 

10. Morton JF, Miami FL. Fruits of warm 
climates. Roselle. Distributor: Creative 
Resource Systems, Inc. Box 890, 
Winterville, N.C. 28590. 1987;281-286. 

11. Watt JM, Breyer Brandwijk MG. The 
medicinal and poisonous plants of 
southern and eastern Africa. 2nd Edition.  E 
and S Livingstone Ltd, Edinburgh and 
London. 1962;205-211. 

12. Oliver B. Medicinal plants in Nigeria. 
Nigerian College of Arts, Sciences 
Technology, Ibadan. 1962;16-42. 

13. Block G. The data support a role for 
antioxidants in reducing cancer risk. 
Nutrition Reviews. 1992;50:207-213. 

14. Hertog MGL, Feskens EJM. Dietary 
antioxidant flavonoids and risk of coronary 
heart disease the Zutphen Elderly Study. 
Lancet. 1993;342:1007-1011. 

15. Wang WC. Sickle cell anaemia and other 
sickling syndrome. In Wintrobes Clinical 
Haematology. 11th Edition. Philadelphia. 
2004;1264-1311. 

16. Pietta PG. Flavonoids as antioxidants.  
Journal Nat. Production. 2000;63(7):1035-
1042. 

17. Thrall MA, Weiser MG. Haematology. In: 
Hendrix CM, Ed. Laboratory Procedures 
for Veterinary Technicians, 4th edition, 
Mosby Inc, Missouri. 2002;29-74. 

18. Higgins T, Beutler E, Doumas BT. 
Measurement of haemoglobin in blood. In: 
Burtis CA, Ashwood ER and Bruns DE, 
(Eds.), Tietz Fundamentals of Clinical 
Chemistry, 6th Edition, Saunders Elsevier, 
Missouri. 2008;514-515. 

19. Ferreira ALA, Machado PEA, Matsubara 
LS. Lipid peroxidation, antioxidant 
enzymes and glutathione levels in human 
erythrocytes exposed to colloidal iron 
hydroxide in vitro. Brazillian Journal of 
Medical and Biological Research. 
1999;32(6):689-694. 

20. Chen Y, Zheng R, Jia Z, Ju Y. Flavonoids 
as superoxide scavengers and 
antioxidants. Free Radical Biology and 
Medicine. 1990;9(1):19-21. 

21. Ono K, Alter BP. Effects of low oxygen 
tension and antioxidant on human 
erythropoesis in vitro. Experimental 
Hematology. 1995;23(13):1372-1377. 

22. Ponka P. Tissue-specific regulation of iron 
metabolism and heme synthesis: Distinct 
control mechanisms in erythroid cells. 
Blood. 1997;89:1-25.  

23. Photis B. Erythropoietin and 
erythropoiesis. Journal of Hellenic Soc 
Hematology. 1998;1:126-131. 

24. Maton D, Hopkins J, Mclaughlin CW, 
Johnson S, Warner MQ, Lahart D, Wright 
JD, Deep VK. Human biology and health. 
Englewood Cliffs, New Jersey, US: 
Prentice Hall; 1997. 

_________________________________________________________________________________ 
© 2016 Aba et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/12856 


