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Abstract 
To evaluate the effects of the hydromethanol extract of Helianthus annuus on leucocyte profile and spleen histology 
after prolonged exposure to Wistar rats.  This study involved the incorporation of varied concentrations (2.50, 5.00 and 
10.00 mg/10 g) of hydromethanol extract of H. annuus in feed and feeding same to Wistar rats for 90 consecutive 
days. Blood samples were collected from the retro-orbital plexus of the rats on days 30, 60 and 90, for leucocyte 
count. Histopathological examination of the spleen was also conducted. The extract treatment did not cause a 
significant (p >0.05) change in the leucocyte profile and the spleen histology in the treated rats when compared to the 
normal control rats. On day 90, the total leucocyte counts of 15.24 ± 1.47, 12.69 ± 0.84 and 16.29 ± 3.36 for the 
groups that were treated with extract 2.50, 5.00 and 10.00 mg/10 g feed respectively, were not significantly (p > 0.05) 
different when compared with the total leucocyte count (12.01 ± 0.77) of the control group. The findings suggest that 
hydromethanol extract of H. annuus do not have a significant effect on the leucocyte profile and the histology of 
spleen.  
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Introduction 
The use of herbal products to treat both human 
and animal diseases has been handed down from 
one generation to another from time immemorial. 
In recent times, the use of herbal products is 
gaining more acceptance [1]. The World Health 
Organization (WHO) estimated that about 80% of 
the populace in both developed and developing 
nations use herbal medicine in one way or other in 
their health care needs [1, 2]. The estimated 
percentage of the population that have used 
herbal products at least once for health care in 
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developed nations such as Canada, France, 
Australia, USA and Belgium are 70%, 49%, 48%, 
42% and 31%, respectively [3, 4]. The percentage 
are higher in the developing and underdeveloped 
nations due to the poor state of their health care 
system [5]. The factors that aid in the increasing 
interest in herbal medicine are; economic crunch, 
high cost, decline in efficacy due development of 
resistance, unavailability and side effects of 
orthodox medicine [6]. Herbal products on the 
other hand are increasingly utilized due to its ease 
of access, affordability, efficacy, reduced side 
effects and cultural acceptance because of its 
closeness to nature [7].  
Despite the increasing use of herbal products in 
disease management, the practice is being 
criticized on the ground that it lacks scientific 
assessment of their toxicity, while some herbal 
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preparations have been found to be toxic and/or 
contain toxic phytoconstituents [8]. The WHO has 
recommended the safety evaluation herbal 
products for effective regulation and monitoring. 
As a result, there is a need to evaluate the toxicity 
profile of herbal products in various organ 
systems [9, 10]. One of the organ system readily 
affected by toxicants is hematological system. 
Leucocytic response and changes in spleen 
histology are usually expressed when hazardous 
chemicals or toxic herbs that induce stress are 
ingested [11-14]. One of the commonly used 
herbal medicine is Helianthus annuus leaf. 
Helianthus annuus Linn commonly known as 
sunflower, belongs to the family Asteraceae. It 
has a universal distribution. In folkloric medicine, 
the decoctions, poultice and infusions are used in 
oedema, high blood glucose, respiratory, 
gastrointestinal, microbial infection, snakebite and 
pain management [6]. Some pharmacological 
properties of the leaves such as analgesic, anti-
inflammatory, antidiabetic, antioxidant, 
antidiarrheal, antihistaminic, antilithiatic and 
antimicrobial activities have been reported [15]. 
Toxicological properties such as antifertility, 
antispermatogenic and anaemic activities of H. 
annuus have been documented [16]. Previous 
chronic studies have reported that prolonged 
administration of H. annuus for about 90 days 
caused degenerative changes in the kidney, liver 
and testicles, and also mild normocytic 
hypochromic anemia [6, 15]. There is a dearth of 
information on the effects of H. annuus on the 
leucocyte and spleen. Hence, this study was 
designed to evaluate the effects of the 
hydromethanol extract of H. annuus on leucocyte 
profile and spleen histology after prolonged 
exposure to rats.  
 
Material and Methods 
Plant Collection and Extract Preparation 
Helianthus annuus leaves were harvested from 
the wild in Nsukka, Enugu State, Nigeria and 
identified by plant taxonomist. The leaves were 
dried on laboratory bench at environmental 
temperature (25 – 27˚C). Hydromethanol extract 
of H. annuus leaf was prepared using cold 
maceration method as described by Onoja and 
Anaga [17] and was referred to as hydromethanol 
extract of H. annuus leaf (HLEHA).  
 
Experimental Animals 
Fifty six (56) mature female albino Wistar rats (80 
– 90 g) obtained from the research animal colony 
of the Department of Veterinary Physiology and 
Pharmacology, Michael Okpara University of 
Agriculture Umudike, were used for the study. 
They were kept in aluminum cages in a well-

ventilated room at environmental temperature (25 
– 27˚C) and 12 hours light/darkness cycle. The 
rats were allowed to acclimatize for two weeks 
and the ethical approval for this study was 
obtained from the College of Veterinary Medicine, 
Michael Okpara University of Agriculture, 
Umudike Research Ethics Committee 
(MOUAU/CVM/REC/201911). The animals were 
managed as prescribed in the Guide for the Care 
and Use of Laboratory Animals of National 
Research Council.  
 
Feed Formulation 
Graded levels of HLEHA (2.5, 5 and 10 mg/10 g) 
was incorporated in the standard poultry feed as 
described by Onoja et al. [15].  
 
Experimental Design  
The rats were randomly assigned to 4 (A – D) 
groups of 14 rats each and treated as follows: 
group A rats received standard pelleted feed while 
rats in groups B – D received feed incorporated 
with HLEHA at 2.5, 5 and 10 mg/10 g feed, 
respectively. They were fed 10% of their body 
weight daily for 90 consecutive days. They 
finished their feed each day and a deep feeding 
troughs were used to avoid feed wastage. On 
weekly basis, the rats were weighed and their 
feeding adjusted to accommodate the weight 
change. The hematological profiles of the rats 
were determined on day 30, 60 and 90 of 
treatment. Four animals were randomly selected 
from each group at the timed interval and blood 
samples were collected from the retroorbital 
venous plexus with the aid of heparinized capillary 
tube into ethylenediaminetetraacetic acid (EDTA) 
bottle. The parameters were determined within 24 
h of blood sample collection. Thereafter, the rats 
were humanely sacrificed, the spleen was excised 
and stored in 10% formal saline. 
 
Total leucocytic profile 
The total white blood cell (WBC) count was 
determined by using hemocytometer method. The 
blood sample was diluted (1:20) using Turks 
solution (2% glacial acetic acid). The diluted blood 
sample was loaded into a Neubauer counting 
chamber with the aid of a Pasteur pipette. The 
WBC was determined by counting the required 
number in the appropriate squares on the 
counting chamber under a microscope. The 
number of cells counted for each blood sample 
was multiplied by 50 to obtain the total white blood 
cell count per microlitre of blood [18]. Manual 
methods of hematological analysis were adopted 
instead of automated method because the 
available automated hemoanalyzer was 
programmed for human sample and do not give 
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detailed, accurate and reliable leucocyte profile of 
rodent sample. 
 
Differential leucocyte count 
Thin blood smear was made on clean dry and 
grease free microscope slide from each of the 
collected blood sample in EDTA. The slides were 
air dried and stained with Giemsa stain as 
described in Brar et al. [18]. The slides were later 
examined with light microscope under oil 
immersion. The relative number of the neutrophil, 
lymphocyte, eosinophil, basophils and monocytes 
were estimated. The absolute numbers of the 
above cell types were calculated from the total 
WBC count. 
 
Absolute number (x103/µL)=(Relative number×total WBC)

100 

(1) 
 
Histopathology 
The spleen tissue sections were processed and 
stained with hematoxylin and eosin dye as 
described by Ezeja et al. [19]. Photomicrographs 
of the sections were captured at 400x 
magnifications with an Olympus photomicroscope 
(Olympus Scientific Equipment, Ashburn, VA). 
 
Data Analysis 
The data were presented as mean ± standard 
error of mean (SEM), analyzed using one-way 
analysis of variance (ANOVA). The variant mean 
were separated by least significant difference 
(LSD) tests using SPSS statistical software 

version 21.0. Values of p < 0.05 were considered 
significant.  
 
Results and Discussion 
There was no significant (p >0.05) difference in 
the WBC count of the various groups on day 30, 
60 and 90 (Table 1). There was no significant (p > 
0.05) difference in the absolute neutrophil count 
(Table 1) of the various groups on day 30, 60 and 
90, but there was time dependent decrease in the 
relative and absolute neutrophil count of all the 
groups. There was no significant (p > 0.05) 
change in the absolute lymphocyte count (Table 
1) of the extract treated groups when compared 
with the control group. On day 30, the absolute 
eosinophil count (Table 1) of group D was 
significantly (p < 0.05) increased when compared 
to control group while on day 60, absolute 
eosinophil count of groups C and D were 
significantly (p < 0.05) decreased when compared 
to control group. On day 90, there was no 
significant (p > 0.05) difference on the eosinophil 
count of all the groups. On day 30, the absolute 
monocyte count (Table 1) of groups C and D are 
decreased (p < 0.05) when compared to control 
while there was no difference (p > 0.05) in the 
monocyte count of the treated groups when 
compared to control. On day 60, the absolute 
basophil count (Table 1) of group B and D were 
significantly (p < 0.05) decreased when compared 
to control group. The photomicrograph sections of 
spleen tissues showed no pathological changes; 
thus the architecture was normal (Figure 1).  
 

Table 1  
Effects of HLEHA on absolute leucocyte count in normal rats 

Parameters 
(x103/µL) 

Days CONTROL  HLEHA (mg/10 g feed) 
2.50  5.00  10.00  

Total white 
blood cell  

30 15.65 ± 0.55 11.46 ± 1.10 13.10 ± 0.96 12.28 ± 1.77 
60 10.70 ± 1.43 13.59 ± 2.56 10.51 ± 2.17 9.78 ± 1.35 
90 12.01 ± 0.77 15.24 ± 1.47 12.69 ± 0.84 16.29 ± 3.36 

Neutrophil  
30 3.87 ± 0.61 3.42 ± 0.87  4.12 ± 0.48 3.32 ± 0.75 
60 2.46 ± 0.31 2.19 ± 0.35 2.10 ± 0.42 1.90 ± 0.30 
90 1.95 ± 0.30 2.34 ± 0.82 2.04 ± 0.33 2.24 ± 0.22 

Lymphocyte  
30 11.00 ± 0.76 7.31 ± 1.49 8.46 ± 1.08 8.32 ± 1.89 
60 7.80 ± 1.11 10.99 ± 2.40 8.23 ± 1.72 7.62 ± 1.21 
90 9.54 ± 0.84 12.38 ± 1.50 10.11 ± 0.69 10.26 ± 1.46 

Eosinophil  
30 0.19 ± 0.03 0.33 ± 0.10 0.35 ± 0.15 0.58 ± 0.13* 
60 0.32 ± 0.06 0.18 ± 0.09 0.12 ± 0.08* 0.14 ± 0.02* 
90 039 ± 0.02 0.44 ± 0.04 0.54 ± 0.10 0.58 ± 0.30 

Monocyte  
30 0.47 ± 0.07 0.32 ± 0.11 0.13 ± 0.05 0.05 ± 0.05 
60 0.03 ± 0.03 0.23 ± 0.10 0.13 ± 0.08 0.12 ± 0.06 
90 0.08 ± 0.08 0.04 ± 0.04 0 0.07 ± 0.07 

Basophil  
30 0.04 ± 0.04 0.07 ± 0.04 0.04 ± 0.04 0 
60 0.09 ± 0.03 0 0.04 ± 0.04 0 
90 0.06 ± 0.03 0.04 ± 0.04 0 0 

*p < 0.05 when compared with the control, N = 4 rats, HLEHA = hydromethanol extract of H. annuus leaf 



DOI: 10.2478/arls-2021-0024 ARLS, 5, 2021, 12-17
 

15 
 

 
Figure 1. Photomicrograph of spleen section (H&E, x400) from experimental rats after 90 day (chronic 

study) treatment with HLEHA incorporated in feed. 
The ‘G’ indicates the germinal center, ‘W’ shows white pulp; ‘R’ shows red pulp, ‘A’ shows the 

central artery and ‘T’ shows the trabeculae. A = control group; B = HLEHA 2.50 mg/10 g feed group; C 
= HLEHA 5.00 mg/10 g feed group; D = HLEHA 10.00 g/10 g feed group. 

 
This study was designed to evaluate the effects of 
the hydromethanol extract of H. annuus on 
leucocyte profile and spleen histology after 
prolonged exposure to rats. The natives use 
decoction of H. annuus in the treatment of chronic 
diseases like diabetes mellitus and there is every 
reason to use it for long period of time [20]. The 
extract was incorporated in feed to avoid the 
stress of daily handling and dosing that would be 
the norm if oral administration via stomach 
gavage were adopted. The degree of 
incorporation of the extract in the feed was based 
on the report of previous studies [6, 21]. The 
essence is to assess the impact of prolonged use 
of the extract in the body defense (immune) 
system of the rats; with a view of extrapolating the 
effect in humans when used for a long time.  
The total and differential leucocyte count of the 
rats treated with HLEHA for 90 days were 
determined to assess the effects on leucocyte 
profile. The HLEHA treatment did not cause a 
significant (p > 0.05) effect on the leucocytic 
profile (except eosinophil) when compared with 
the control. The leucocytic profile of rodent is 
influenced by site of blood collection, age, gender, 
anaesthesia, method of restraint, temperature and 
stress [22]. Here, we used only female rats to 
avoid variation that may occur due to sex 
difference which is linked to hormonal effects [22]. 
Das and Mohanty [23], reported higher leucocyte 

count in female than in the male and attributed it 
to sexual dimorphism. Elevated leucocyte count 
indicates boost in immune response while a 
decrease in leucocyte count denotes suppression 
of immune response [23]. Deficiency of lipotrope 
(Choline, methionine and Vitamin B12) alters 
leucocyte count. In suckling dams and juveniles, 
lipotrope deficiency is associated with reduced 
immune response via depletion in T lymphocyte 
and increase the susceptibility of the animal to 
infection [14]. Blood samples collected via 
cardiocentesis have reduced hemoglobin 
concentration, packed cell volume, leucocyte and 
erythrocyte count when compared with blood 
samples collected through either from tail vein or 
retro-orbital plexus. Circadian rhythm and stress 
affects the leucocyte count. The leucocyte count 
is higher in the day time than the night hours, 
while stress produce increase in lymphocyte 
concentration and decrease in neutrophil 
concentration [22]. Poisonous chemical like 
benzo(α)pyrene and dichlorvus elicit increase in 
leucocyte concentration [24, 25]. In rats, the 
lymphocyte and neutrophil represent 60-75% and 
12-38% of leucocyte count respectively, while 
eosinophil, basophil and monocyte levels vary 
within 0-7% of leucocyte count [22, 26]. In this 
study, the leucocytic profiles of the rats were 
within the established reference interval. The 
neutrophil count decreased while the lymphocyte 
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count increased with the aging of the rat. This is in 
contrast with the information contained in 
Campbell [22]; neutrophil level increases while the 
lymphocyte level decreases with age. This finding 
may be attributed to the feed, strain of the animal 
used and environmental factor [27, 28]. The report 
of Campbell [22] was in reference to rats in the 
temperate region while our work was done in the 
tropics. There was no significant (p < 0.05) 
difference in the neutrophil-lymphocyte ratio, both 
among the group and across the period. This 
indicates that the extract treatment did not cause 
stress in the treated animal and had no significant 
effect on the leucocytic profile [29].  
The decrease in eosinophil level in the extract 
treated groups could be attributed to the reported 
anti-inflammatory properties of methanol extract of 
H. annuus [31]. Anti-inflammatory agents such as 
corticosteroids reduce the level of circulating 
eosinophil. The circulating eosinophils are 
increased in response to allergy. Allergen 
stimulates the release of histamine from the 
basophils, which further initiate the release of 
other inflammatory cytokines [31]. Allergic 
reaction is treated with antihistamine and anti-
inflammatory agent. The extract is used in folklore 
medicine as an expectorant, which suggests that 
it may have an H1 receptor antagonist. 
The spleen is a dark red to blue-black organ 
located in the left upper abdomen beneath the 
diaphragm. It is within the omentum and close to 
the greater curvature of the stomach [32, 33]. It 
has 2 distinct functional and morphological parts, 
the red pulp and the white pulp. The red pulp 
removes foreign material and damaged and worn-
out erythrocytes from the circulation. It is the 
storage portal for iron, erythrocytes, and platelets, 
and site of hematopoiesis in fetal and neonatal 
animals [34]. The spleen, white pulp, is a 
lymphoid organ involved in the production of 
lymphocytes and initiates immune responses to 
blood-borne antigens [32]. The spleen also acts 
as a communication center for different immune 
cells (T cells, B cells, macrophages/monocytes, 
and dendritic cells) to associate with each other, 
in order to initiate adaptive immune responses 
[35]. The cell population in the spleen is 
influenced by diet. Diet deficient in choline causes 
depletion of B- cells population in spleen [14]. In 
this study, different concentrations of the extract 
did not cause significant histological changes in 
the spleen architecture when compared with the 
normal group of rats. This finding was 
corroborated with the lymphocyte count in the 
various groups of rats exposed to the extract, 
which suggests that the extract did not impact 
negatively on the lymphocyte production and 
immune response of the rats. This may be 

responsible for the prolonged use of the extract by 
the natives in the management of diabetes 
mellitus without any deleterious effect. 
 
Conclusions 
The prolonged administration of low doses of 
hydromethanol extract of H. annuus does not 
impact negatively on the leucocyte profile and the 
histology of spleen.  
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