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ABSTRACT 
 

This study was conducted to evaluate the effect of topical application of dichloromethane extract of 
Heterotis rotundifolia leaves on the iron,estrogen levels, haematology parameters and rate of 
wound healing closure. Excision wound (2cm) was induced on the dorsal skin of 75 wistar rats 
(176-308g) divided into five groups: control, 0.1g Vaseline, 0.1g gentamicin (reference drug), 0.1g 
extract+0.1g Vaseline (HRE1) and 0.2g extract+0.1g Vaseline (HRE2). At the end of days 1, 7, 14 
and 21, rats were sacrificed and blood were collected for wound healing parameters. The iron level 
of HRE1 significantly decreased from days 1-21 with a significant difference (p<0.05) on day 14 
compared to control and day 21 compared to gentamicin. Estrogen level showed a significant 
decrease with higher levels observed on day 7 for control and vaseline groups and on day 14 for 

Original Research Article 

 



 
 
 
 

Agwu et al.; J. Compl. Altern. Med. Res., vol. 25, no. 2, pp. 25-33, 2024; Article no.JOCAMR.112641 
 
 

 
26 

 

gentamicin, HRE1 and HRE2. The haematological profile revealed an increase in PCV, Hb and 
RBC levels  +and significant decrease in the Neutrophil concentration. Rate of wound healing 
(%) in HRE1 showed a higher value with complete healing compared to control and gentamicin. 
Heterotis rotundifolia leaves promotes dermal wound healing with blood boosting properties. 
 

 

Keywords: Heterotis rotundifolia leaves; wound healing; estrogen; haematology. 
 

1. INTRODUCTION 
 

A wound is a disruption of cellular and anatomic 
continuity in a tissue, accompanied or 
unaccompanied by microbial infection. Wounds 
may be created by physical, chemical, thermal, 
microbial, or immunological damage to the 
tissues [1,2,3]. Wound healing is the integration 
of a complex cascade of biological processes 
occurring in a sequential overlapping manner 
characterized by four phases; homeostasis, 
inflammation, proliferation and remodelling 
towards the regeneration and repair of lost tissue 
[4,5]. Homeostasis begins when the injury occurs 
in skin or tissues leading to the damage of blood 
vessels. The damaged blood vessels and 
adjacent arteries initiate the vasoconstriction 
process. Homeostasis usually lasts for few hours 
[5].Inflammatory phase begins the healing 
process after bleeding has been controlled and 
usually occurs from hours to days. It is depicted 
by rubor (redness), calor (warmth), tumor 
(swelling), dolor (pain), and functiolaesa (loss of 
function)[4]. Inflammatory phase involves the 
recruitment of neutrophils and monocytes for the 
removal of foreign materials, bacteria and non-
functional host cells. The proliferative phase 
usually lasts between 4 days through three 
weeks. During this phase, endothelial cells, 
keratinocytes, fibroblast, granulation tissue 
formation, and collagen III deposition, 
angiogenesis, epidermal resurfacing, wound 
closure and contraction take place and are 
regulated by FGF, TGF- and vascular endothelial 
growth factor (VEGF) [5]. The last phase which is 
remodeling occurs eight days to two years and 
represented by scar tissue. It comprises the 
remodelling and alignment of collagen tissue to 
yield a greater tensile strength. The major cell 
involved is the fibroblast [5]. Wound healing is 
the integration of a complex cascade of cellular 
and biochemical process in which the normal 
structure and function of the damaged tissue is 
restored. The process of healing is a natural 
event by which the body itself overcomes the 
damage to its tissue [1].  
 

The synthetic drugs currently used to treat 
wounds are not only expensive but also have 
problems such as allergies and drug resistance, 

leading scientists to explore alternative 
treatments [6]. As a result, researchers are 
making efforts to discover effective pro-healing 
agents that could reduce cost, eliminate 
prolonged treatment and prevent the patient from 
undergoing amputation or severe complications. 
Most drug formulations and ointments employed 
in wound care are products of medicinal plants. 
Medicinal plants are still used by over 80% of the 
world's population to treat ailments [7], especially 
when managing wounds [8]. By providing a moist 
environment, they foster the development of 
appropriate wound healing conditions. 
 

Heterotis rotundifolia, commonly known as pink 
lady is employed in folkloric medicine in most 
parts of East and West Africa [9]. Traditionally, 
different parts of the plant are utilized in the 
treatment of various ailments. The leaves are 
used in the treatment of diarrhoea, dysentery, 
stomach ache, cough, stop abortion, 
conjunctivitis, circulatory problems [10,11,12] 
whole plant is used for treating trypanosomiasis 
by Nupe people of Nigeria [13].  
 

In Nigeria, the wound healing potentials of most 
herbal plants are yet to be discovered. Thus, 
people are still ignorant on some of the health 
benefits of medicinal plants grown in rural areas. 
These herbal plants utilized in wound healing are 
most times safe, cheap and affordable. Thus, the 
problem of this study is to determine the wound 
healing potentials of Heterotisrotundifoila leaves 
on female wistar rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Preparation of Plant Samples  
 

Freshly harvested leaves of Heterotis rotundifolia 
were gotten from within Abuja campus, 
University of Port Harcourt. Samples were 
identified and authenticated by a botanist at the 
Department of Plant Science and Biotechnology, 
University of Port Harcourt Herbarium with 
voucher number UPH/V/1323. The detached 
leaves from the collected plant materials were 
washed carefully under running tap water and 
air-dried for 28 days at room temperature. The 
dried leaves ground into powder using a grinding 
mill. 



 
 
 
 

Agwu et al.; J. Compl. Altern. Med. Res., vol. 25, no. 2, pp. 25-33, 2024; Article no.JOCAMR.112641 
 
 

 
27 

 

Chemicals and reagents: All chemicals and 
reagents used were of standard analytical grade. 
 

Drug used: Gentamicin ointment (Drugfield 
Pharmaceuticals Limited, Ogun state, Nigeria). 
 

2.2 Preparation of Extract 
 

The powdered leaves (477.12g) were placed in a 
maceration flask and 1000ml of 70% 
dichloromethane solvent was added. The mixture 
was left for 3 days at room temperature and 
stirred 2-3 times a day. The mixture was filtered 
with Whatman No. 1 filter paper and the clear 
solution was concentrated with rotary evaporator 
at 45oC and later transferred to evaporating dish 
placed on a water bath. The final extract 
obtained was weighed (26.14g dry weight), 
stored, labeled in screw-capped bottle and kept 
at room temperature for further studies. 
 

2.3 Experimental Animals and Design 
 

Seventy five (75) wistar rats weighing between 
176-307g were purchased from the Department 
of Pharmacology and Toxicology animal house. 
Animals were divided into five groups of five rats 
and were acclimatized for one week. The 
animals were fed standard pellet diet and water 
ad libitum. Topical administration of animals in 
each group was as follows: 
 

Group Treatment 

Control Untreated animals (natural 
healing)  

Vaseline Animals treated with Vaseline 
(vehicle control) 

Gentamicin Animals treated with gentamicin 
(reference drug) 

HRE1 Animals treated with 0.1g extract 
+ 0.1g Vaseline  

HRE2 Animals treated with 0.2g extract 
+ 0.1g Vaseline 

 
Wound Creation: Partial thickness excision 
wound (2cm) was induced on the dorsal skin of 
each animal, according to [4] with little 
modifications.  
 

2.4 Determination of Iron 
 

Estrogen level was determined using Nitro-Paps 
Method-Monoreagent. 
 
Three cuvettes labelled A1 (sample), A2 
(standard) and A3 (blank) were assembled. To 
T1, 1000µl of reagent and 50µl of sample were 
pipetted, T2, 1000µl of reagent and 30µl of Nitro-

PAPs stabilizer (standard) and to T3, 1000µl of 
reagent and 50µl distilled water. Contents then 
mixed and incubated at 25oC for 10mins. 
Absorbance of sample A (SAMPLE) and 
standard A(STANDARD) against the blank 
A(RBL) was read in a spectrophotometer at 
578nm. 

 

Calculation: C = 30×
δ A(S)

δA (STD)
(µ𝑚𝑜𝑙/𝑙) 

 
2.5 Determination of Estrogen 

  
Iron level was determined using Estradiol 
AccBindTM Microplate ELISA Test system. 

 
The microplates wells of control, serum 
reference, and sample to be analysed were 
formatted. 25µl were pipetted into the labelled 
well for control, serum reference and sample. 
50µl Estradiol Botin Reagent was added to every 
well and the microplate was swirled gently to mix, 
covered and incubated. Another 50µl Estradiol 
Enzyme Reagent was added directly to every 
well and the plate swirled gently to mix, covered 
and incubated. The content was eliminated by 
decantating or aspirating. For decantation, plate 
blotted dry with absorbent paper. Then 350µl 
wash buffer was added, decanted or aspirated. 
This step was done for twice for sum of three 
washes. Into every well, 100µl of substrate 
solution was added and incubated. 50µl stop 
solution was then added, mixed. The absorbance 
for every well was recorded at 450nm. 

 
2.6 Haematology 
 
Blood samples were taken from these animals on 
the 1st, 7th, 14th and 21st day into EDTA bottles for 
haematological analysis such as packed cell 
volume (PCV), Haemoglobin (Hb), red blood 
cells (RBC), white blood cells (WBC), Platelet 
count (PLT), Neutrophil (Neu), Eosinophil 
(Eosi),Lymphocytes (Lym) and Monocytes 
(Mono). The PCV was determined by 
microhaematocrit method, Hb concentration was 
measured calorimetrically by 
cyanmethaemoglobin method, RBC count was 
done by haemocytometry, WBC and PLT were 
determined using Neubauer counting chamber 
while Neut, Eosi, Lym and Mono were 
determined by manual differential count. 
 

2.7 Rate of Wound Healing 
 

The rate of wound healing, that is, percentage of 
wound reduction from the original wound was 
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calculated using the formula [14] with little 
modification. 
 
% Rate of wound healing = 
 

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑜𝑢𝑛𝑑 𝑎𝑟𝑒𝑎−𝑤𝑜𝑢𝑛𝑑 𝑎𝑟𝑒𝑎 𝑛𝑡ℎ 𝑑𝑎𝑦 (7,14,21)

𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑤𝑜𝑢𝑛𝑑 𝑎𝑟𝑒𝑎
Χ 100% 

 

2.8 Statistical Analysis 
 

Values were expressed as means ± standard 
Error Mean (SEM). One way ANOVA was used 
to test for differences between treatment groups 
using statistical package for social sciences 
(SPSS) version 22. The results were considered 
significant at p< 0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Iron Level 
 

Comparison of the iron level of vaseline, 
gentamicin, HRE1 and HRE2 with control 
revealed a significant difference (p<0.05) in 
vaseline, gentamicin and HRE1 on day 1, all 
groups were statistically significant (p<0.05) on 
day 7 and day 14, while on day 21, there was a 
statistical difference (p<0.05) in gentamicin and 
HRE2. For comparison of vaseline, HRE1 and 

HRE2 with gentamicin, there was a significant 
difference (p<0.05) in HRE2 on day 1, significant 
difference (p<0.05) in Vaseline and HRE2 on 
days 7 and 14, and on day 21, a significant 
difference occurred in all groups. 
 

3.2 Estrogen Level 
 
Comparison of the estrogen level of rats in 
Vaseline, gentamicin, HRE1 and HRE2 with 
control group revealed a significant difference 
(p<0.05) in Vaseline, gentamicin and HRE2 for 
all days and a significant difference (p<0.05) in 
HRE1 for all days except on day 21. For 
comparison of vaseline, HRE1 and HRE2 with 
gentamicin, there was a significant difference 
(p<0.05) in HRE1 and HRE2 on all days and on 
days 1 to 14 in vaseline. 

 
3.3 Haematology 
 
Significant increase (p<0.05) were observed in 
RBC, Hb and Mono from day 7 in HRE1 and 
WBC in HRE2. Significant decrease (p<0.05) 
was observed for neutrophil concentration in 
HRE2.  

 

Table 1. Effect of dichloromethane extract of H. rotundifolia leaves on Iron level (g/L) of wound 
treated wistar albino rats 

 

Group Day 1 Day 7  Day 14  Day 21  

Control 31.57±0.35b 31.33±0.48b 41.33±0.88b 27.33±1.20b 

Vaseline 37.80±0.46a 28.40±0.31a,b 37.33±0.88a,b 22.67±1.45b 

Gentamicin 37.27±0.67a 33.10±0.38a 30.33±0.88a 40.00±0.58a 

HRE1 37.90±0.21 31.77±0.59 29.00±0.58a 24.33±1.20b 

HRE2 31.07±0.88b 38.70±0.67a,b 25.67±0.33a,b 36.67±0.88a,b 
Data expressed as mean ± SEM (n=5). Values with different superscripts are statistically different at p<0.05. 

Values without superscripts are not statistically significant at p<0.05.Superscript a is statistically different (p<0.05) 
when control was compared with Vaseline, gentamicin and HRE 1 and HRE 2 on 1, 7 14, and 21 days. 

Superscript b is statistically different (p<0.05) when gentamicin was compared with Vaseline, HRE 1 and HRE 2 
on 1, 7, 14 and 21 days. 

 

Table 2. Effect of dichloromethane extract of H. rotundifolia leaves on Estrogen level (g/L) of 
wound treated wistar albino rats 

 

Group Day 1 Day 7  Day 14  Day 21  

Control 46.67±0.88 81.67±2.19 35.67±0.88 23.67±0.88 

Vaseline 50.33±0.88a,b 90.67±0.88a,b 40.33±0.88a,b 34.00±1.15a 

Gentamicin 43.67±0.33a 63.00±1.15a 64.67±0.88a 33.00±1.15a 

HRE 1 22.67±0.88a,b 46.33±0.88a,b 55.33±1.20a,b 27.33±1.20b 

HRE 2 15.00±1.15a,b 39.67±0.88a,b 111.67±2.19a,b 38.33±0.88a,b 
Superscript a is statistically different (p<0.05) when control was compared with Vaseline, gentamicin and HRE 1 

and HRE 2 on 1, 7 14, and 21 days. Superscript b is statistically different (p<0.05) when gentamicin was 
compared with Vaseline, HRE 1 and HRE 2 on 1, 7, 14 and 21 days. 
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3.4 Haemoglobin (Hb) 
 

Comparison of control group to other groups 
revealed a significant difference (p<0.05) in all 
groups on all days while that of gentamicn group 
with vaseline, gentamicin, HRE1 and HRE2 
groups revealed a significant difference (p<0.05) 
in all groups on all days. 
 

3.5 Packed Cell Volume (PCV) 
 

Comparison of control to other groups revealed a 
significant difference (p<0.05) in vaseline and 
HRE1 groups on day 0, all groups on day 7, 
vaseline, gentamicin and HRE2 groups on day 
14 and HRE2 groups on day 21. For gentamicin 
group with vaseline, HRE1 and HRE2 groups, 
significant difference (p<0.05) occurred in all 
groups on day 0-14 only. 
 

3.6 Red Blood Cells (RBC) 
 

Comparison of control with other groups revealed 
a significant difference (p<0.05) in all groups on 
day 0-7, significant difference (p<0.05) in 

vaseline, gentamicin and HRE2 groups on day 
14 and in gentamicin, HRE1 and HRE2 groups 
on day 21. For comparison of gentamicin group 
with vaseline, HRE1 and HRE2 groups , a 
significant difference occurred in vaseline and 
HRE2 groups on day 0, on all groups on day 7 
and 14 and in vaseline on day 21. 
 

3.7 White Blood Cells (WBC) 
 
A significant difference (p<).05) occurred in all 
groups when compared with control and 
gentamicin groups.  

 
3.8 Lymphocyte (Lym) 
 
Comparison of control group with other groups 
indicated a significant difference (p<0.05) in all 
groups on day 0-7, gentamicin and HRE1 groups 
on day 14 and gentamicin group on day 21 while 
that of gentamicin group with vaseline, HRE1 
and HRE2 groups showed a significant 
difference (p<0.05) on day 0, 7 and 21 and in 
vaseline and HRE2 groups on day 14. 

 

Table 3. Effect of dichloromethane extract of H. rotundifolia leaves on Hb concentration of 
wound treated wistar albino rats 

 

PCV Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 34.33a,b 21.33a,b 37.00b 42.67a,b 32.00b 
Day 7 38.67a 29.00a,b 24.00a,b 34.33a,b 31.33a,b 
Day 14 37.33a 25.67a,b 32.00a 36.00b 25.33a,b 
Day 21 37.00a 36.33 39.00b 38.67 41.00a,b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2 

 

Table 4. Effect of dichloromethane extract of H. rotundifolia leaves onPacked Cell Volume, PCV 
(%) level of wound treated wistar albino rats 

 

HB Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 11.47a 6.63a 12.17 14.23a,b 10.27a 
Day 7 13.13a 9.37a,b 8.10a,b 11.13a 10.17a,b 
Day 14 12.63a 8.27a,b 10.67a 12.23 8.13 
Day 21 12.40a 12.10a 13.23a,b 13.10a 13.30a 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2 

 

Table 5. Effect of dichloromethane extract of H. rotundifolia leaves on Red Blood Cell count of 
wound treated wistar albino rats 

 

RBC Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 3.83a,b 2.23a,b 4.40a 4.70a,b 3.47a 
Day 7 4.67a,b 3.07a,b 2.30a,b 3.90a,b 3.33 
Day 14 4.47a 2.50a,b 3.70a,b 4.30b 2.50a,b 
Day 21 5.77a 5.50 6.23a,b 6.23a 6.50a 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2 
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3.9 Monocytes (Mono) 
 
Comparison of control group with other groups 
indicated a significant difference (p<0.05) in 
vaseline and HRE2 groups on day 0, vaseline 
and gentamicin groups on day 7, gentamicin, 
HRE1 and HRE2 groups on day 14 and in 
gentamicin group on day 21 while that of 
gentamicin group with vaseline, HRE1 and HRE2 
groups showed a significant difference (p<0.05) 
in vaseline and HRE2 groups on day 0, all 
groups on day 7 and 21. 

 
3.10 Neutrophil (Neu) 
 
comparison of control group with other groups 
showed a significant difference (p<0.05) in 
gentamicin group on day 0 and in all groups from 
day 7-21. For gentamicin group with vaseline, 
HRE1 and HRE2 groups, a significant difference 
(p<0.05) occurred in vaseline and HRE2 groups 

on day 0, all groups on day 7 and 21 and in 
HRE2 group on day 14. 

 
3.11 Eosinophil (Eosi) 
 
A significant difference (p<0.05) occurred only 
vaseline on day 21 when control group was 
compared to other groups and no significant 
difference (p<0.05) was found in any group when 
gentamicin group was compared to vaseline, 
HRE1 and HRE2 groups.  

 
3.12 Platelet (PLT) 
 
Comparison of control group with other groups 
revealed a significant difference (p<0.05) in 
vaseline and HRE2 groups on day 0, vaseline, 
gentamicin and HRE2 groups on day 7, and in all 
groups on day 14-21. For gentamicin group with 
vaseline, HRE1 and HRE2 groups, all groups 
were significant on days 0-21.  

 
Table 6. Effect of dichloromethane extract of H. rotundifolia leaves on White Blood Cell count 

of wound treated wistar albino rats 

 
WBC Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 15.30a 3.77a,b 9.63a,b 8.87a,b 5.60a,b 
Day 7 4.43a 6.90a,b 3.53a,b 7.90a,b 7.17a,b 
Day 14 16.23a 4.13a,b 9.33a,b 6.13a,b 6.50a,b 
Day 21 12.5a 11.67a,b 13.7a,b 9.50a,b 8.50a,b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2 

 
Table 7. Effect of dichloromethane extract of H. rotundifolia leaves onLymphocyte  count (%) 

of wound treated wistar albino rats 

 
LYM Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 55.67a 50.33a,b 33.33a,b 43.33a,b 42.67a,b 
Day 7 24.33a 33.00a 32.67a,b 38.00a,b 48.00a,b 
Day 14 20.67a 24.33b 48.00a,b 48.00a 28.67b 
Day 21 30.33a 22.67b 19.00a,b 27.33b 28.00b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2 

 
Table 8. Effect of dichloromethane extract of H. rotundifolia leaves onMonocyte (%)  of wound 

treated wistar albino rats 

 
Mono Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 1.67a 4.00a 2.33b 2.67 5.00a,b 
Day 7 1.67a 4.00a 3.33a,b 2.00b 2.00b 
Day 14 6.33a 3.67a 2.00a,b 2.00a 3.00a 
Day 21 5.00 7.67a 10.33b 6.00b 4.67b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2. 
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Table 9. Effect of dichloromethane extract of H. rotundifolia leaves onNeutroplhi count of 
wound treated wistar albino rats 

 

Nut Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 44.33a 47.00b 33.33a,b 43.33b 42.67b 
Day 7 24.33a 33.00a 32.67a,b 38.00a,b 48.00a,b 
Day 14 20.67a 24.33a,b 48.00a,b 48.00a 28.67a,b 
Day 21 30.33a 22.67a,b 19.00a,b 27.33a,b 28.00a,b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2. 

 
Table 10. Effect of dichloromethane extract of H. rotundifolia leaves on Eosinophil (%) of 

wound treated wistar albino rats 
 

Eosi Control Vaseline Gentamicin HRE 1 HRE 2 

Day 0 1.33 2.00 2.33 2.33 2.67a,b 
Day 7 2.00 3.00 2.33 3.00 3.33 
Day 14 2.33 1.67 1.67 1.67 3.67 
Day 21 2.00 4.67a,b 1.67 2.67 3.00 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2. 

  

Table 11. Effect of dichloromethane extract of H. rotundifolia leaves onPlatelet countof wound 
treated wistar albino rats 

 

PLT Control Vaseline Gentamicin HRE 1 HRE 2 

Day 1 218a 162.67a 227a,b 214.67a 198.33a,b 
Day 7 219a 165a 157a,b 216.33b 197a,b 
Day 14 224a 165a 161a,b 214a,b 198.33a,b 
Day 21 213.33a 158a,b 244a,b 218a,b 198b 

a is significantly different (p<0.05) when control was compared with vaseline, gentamicin and HRE1 and HRE2. b 
is significantly different (p<0.05) when gentamicin was compared with vaseline, HRE1 and HRE2. 

 

Table 12. Effect of dichloromethane extract of H. rotundifolia leaves on rate of wound healing 
(%) of wound treated wistar albino rats 

 

Group Day 0 Day 7  Day 14  Day 21  

Control 0.00 53.75±5.91 81.67±8.82 95.00±5.00 
Vaseline 0.00 58.75±3.15 80.00±7.64 100.00±0.00 
Gentamicin 0.00 46.25±9.44 75.00±8.66 90.00±10.00 
HRE 1 0.00 52.50±8.54 85.00±2.89 100.00±0.00 
HRE 2 0.00 53.75±4.27 71.67±6.61 85.00±15.00 

 

3.13 Rate of Wound Healing (%) 
 

The wound size and rate of healing in rats 
treated with dichloromethane extract of H. 
rotundifolia leaves (Fig. 1). The result revealed 
an observable reduction in the wound healing 
size and significant increase in rate of healing in 
all groups. Also complete healing was observed 
in vaseline and HRE 1 groups within 21 days. 
There were no statistically significant changes 
(p>0.05) in the rate of wound healing across all 
the groups during the study period. There was no 
statistical difference (p<0.05) between control 
and other groups and between gentamicin and 
Vaseline, HRE1 and HRE2. 

This study disclosed a significant decrease 
(p<0.05) in the Iron level (Table 1) of the test 
animals in HRE2 when compared to the control 
and gentamicin groups. This result points to a 
probable consequence of the metabolic activities 
of the body and that of the wounded tissue. 
 
Science has revealed that aging is accompanied 
with delayed wound healing. The fundamental 
cause of this delay in wound healing is 
decreased level of circulating estrogen [15]. The 
Estrogen level (Table 2) of the wound treated 
rats revealed a significant (p<0.05) decrease in 
all groups with higher levels observed on day 7 
for control and Vaseline and on day 14 for 
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gentamicin, HRE1 and HRE2. This therefore 
indicates that faster rate of wound healing was 
observed where estrogen levels were higher.  
 

The haematological profile of the test animals 
stipulated that topical administration of H. 
rotundifolia leaves extract inferred a remarkable 
increase in PCV, Hb and RBC levels. The report 
of [16] clearly states that erythropoietin plays a 
key function in accelerating skin wound healing 
process by enhancing formation of granulation 
tissue, angiogenesis, collagen and extracellular 
matrix formation. 
 

Lymphocytes are defined as the major effector 
cells of the immune system. The remarkable 
increase in lymphocyte level points out that the 
extract enhanced the level of effector cells 
thereby boosting the immune system [17]. 
 

Treatment of H.rotundifolia leaves had no 
remarkable effect on the white blood cell count 
and Eosinophil levels. The Platelet and Neutophil 
levels revealed a significant decline (p<0.05) as 
wound healing progresses. Platelets are blood 
components responsible for controlling bleeding 
by clumping and clogging blood vessel injuries 
and blood clotting. The greater concentration of 
platelet observed on day 1 indicates that 
sufficient amount of platelet migrated to the 
wound area during the homeostatic phase while 
the greater concentrations of neutrophils 
observed at the early period for all groups also 
indicates that large concentration of neutrophils 
migrated to the wound site during the 
inflammatory phase and gradually decreased as 
wound healing progresses. As stated in the study 
of [18] remarkable (p<0.05) decline in neutrophil 
and platelet count as seen in this work may be 
major influence in early wound healing of 
experimental animals. 
 

The wound healing size indicated a significant 
reduction in all groups. Complete healing 
occurred in Vaseline and HRE1 on day 21. 
Wound closure is based on contraction which 
takes place during the proliferation (tissue 
regrowth) phase. Collagen is needed in this 
phase as it is accountable for the formation of 
new tissues. According to [19], contraction 
generates into reduction in wound size, 
estimated from end to end along an incision. 
Wound contraction is also as a result of 
fibroblasts that congregate near the edge of the 
wound, pulling the wound edges together [20,19] 
also detailed that delay in wound contraction 
could be because of radiation and drug which 
inhibit cell division. The delay in wound 

contraction in Gentamicin and HRE2 could be 
because of the drug effect or unknown factor(s). 
Early red scar formation was also seen, 
indicating normal healing. According to [21] 
cutaneous scars have no epidermal appendages 
and the collagen pattern is apparently different 
from unwounded skin. The red scar appearance 
is because of dense capillary network induced at 
the site of wound.  

 
4. CONCLUSION 
 
In conclusion, the study reveals that H. 
rotundifolia leaves possess blood boosting and 
wound healing potentials as it was able to 
improve the histology profile and close up the 
wound site. 
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