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Summary 
The present study investigates the wound healing 
properties of methanolic extracts of Ageratum conyzoides 
leaves compared with those of honey. Thirty Wistar rats 
were randomized into 3 groups of 10 animals each. They 
were fed with standard rat cubes and Tap water weighed 
and acclimatized to laboratory conditions for one week. 
Under anesthesia, each animal had the skin of its 
dorsolateral flank shaved after which an area of the skin 
was excised. On achieving haemostasis, the wounds were 
packed with gauze soaked in the appropriate dressing for 
each group. Measurement of wound size, and wound 
biopsies were taken on the 10lh day post-wound creation. 
Together with healed wound samples, these were 
processed for histology. Fibroblast and blood vessel 
densities per unit area of wound were determined for the 
healed wound samples. Histologically, the day 10 
Ageratum sections showed fewer inflammatory cells 
compared with similar honey and Control sections. Also, 
healed scar sections of wounds dressed with the herb 
extract showed more fibrosis. Honey and Ageratum 
caused s ignif icant greater wound contraction than 
controls (p=0.001 and 0.005 respectively). Healed wounds 
from the Ageratum group had significantly fewer 
fibroblasts than honey and controls (p=0.012 and 0.036 
respectively). 
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Resume 
L'etude presente enquete les proprietes curatives 
d 'ext ra i t s du methanol ic des feuilles d 'Ageratum 
conyzoides compare avec ce de miel. Trente rats Wistar 
ont ete randomises dans 3 groupes de 10 animaux chacun. 
lis ont ete nourris avec les cubes normaux du rat, l'eau 
etait pese et acclimate aux conditions du laboratoire pour 
une semaine. Sous anesthesie, chaque animal s'est rasee 
dans le peau de epine dorsale et apres, une region de 
peau etait excise. En accomplissant Thaemostasis, les 
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blessures etaient emballees avec gaze trempee dans 
Tassaisonnement appropri6 pour chaque groupe. Le 
dimension de la blessure etait mesure et les Biopsies de la 
blessure ont etd prises dix jour apres, une echantillon des 
blessures gueries ont ete ddveloppes pour F histologic. 
Le Fibroblaste et les dcnsitSs du vaisseau sanguin ont 
ete determinees par region de l'unite de la blessure gueris. 
Histologiqucment, les sections Ageratum de 10 jours ont 
montre a moins cellules provocatrices comparees avec 
des sections du miel et du contrdle. Aussi, les sections de 
la cicatrice guerie avec l'extrait de 1'herbe a montre plus 
de fibrose. Le miel et Ageratum ont cause la plus grande 
contraction de la blessure considerable que controles. 
(p=0.001 et 0.005 respectivement). Les blessures gueris 
du groupe Ageratum avait moins fibroblastes que miel et 
controles. (p=0.012 et 0.036 respective). 

Introduction 
Attempts at finding a perfect wound healing agent have a 
long history. The emphasis has been on finding agents 
that are affordable, effective and with minimal side effects. 
One agent, which has received wide usage as an adjunct 
to wound healing, is honey [I]. 

Specifically, it is in widespread usage as a topical 
antibacterial agent for the treatment of bums wounds and 
skin ulcers, with varying degrees of effectiveness [2]. 

Ageratum conyzoides is an annual herb with a long 
history of traditional medicinal uses. In many countries 
of the world and possessing a wide range of isolates, 
including flavonoids, chromenes, benzoflurans and 
terpenoids [3] Its extracts have long been used in India as 
an antilithic, antidysentery and a bacteriocide [4]. In 
Africa, Asia and South America, its aqueous extracts have 
been used as a bacteriocide [5,6] and in the treatment of 
fevers and cold, [7,8] arthroses and rheumatism [9] as 
well as an analgesic [10] in humans. 

In 1977, Durodola demonstrated the effectiveness of 
crude extracts of Ageratum in the treatment of bums 
wounds in experimental animals. Like honey, its value in 
this regard is thought to result from bactericidal action 
against staphylococcus aureus, which is a major wound 
pathogen [5,11]. 

193 



194 OW Oladejo. /O hnoscmi AV 
suagxvu. OO Oyedele, GO Ohtwadara. OE likpo. A Aiku. O Atlewoyin and EEU Akang 

of t h l h C ^ r C S e n t b t U d y 1S a , m c d 3 1 comparing the effects 
of these vvo agents on the healing of freshly excised 
wounds. It is hoped that results obtained will be of use in 

° , l Q S general and plastic surgery, and allied 
disciplines. 

Materials and methods 
1 hirty male Wistar rats were selected based on the non-
presence ot any pre-existing skin lesion. They were 
subsequent ly split into three groups (Normal saline 
controls, CG; Honey, HG; and Ageraturn, AG) with 10 
animals in each group. 

All the animals were acclimatized in the lab for one 
week and fed with standard rat cubes and water ad libitum. 
The animals were weighed and anaesthetized using 
inhalational chloroform. Each animal had the skin of its 
right dorsolateral flank shaved, then swiped with 70% 
alcohol . Thereaf ter , a 2cm by 2cm area of skin was 
measured and excised care being taken to remove full-
thickness skin (below the panniculus camosus layer) in 
each case. Homeostasis was secured by direct application 
of pressure. The wounds were then packed with gauze 
soaked in the appropriate dressing agent for each group. 
A fur ther layer of gauze was placed on this and the 
dressing secured in place with a zinc oxide plaster taped 
circumferentially round the animals' trunk along the area 
of skin previously shaved. Change of wound dressing 
was done at five daily intervals until complete wound 
Re-epithelization. Subsequent measurement of wound size 
was done on the 10,h day after the creation of the wound, 
using a transparent plastic, which was previously cleaned 
with Sodium hypochlorite solution. The plastic was placed 
on the wound, whose outline was then traced on to it. 
This outline was then traced on a graph paper. A random 
biopsy of the wound in each group was taken on day 10 
for histology. Similarly, another sample of the completely 
healed wound (end scar) was taken in each group. 
Fibroblast counts and blood vessel density per unit area 
of wound were determined in the end scar samples. 

For methanol extraction of Ageratum conyzoides, 
250grams of the dried leaves were crushed and immersed 
in methanol for 72 hours at room temperature after which 
the extract was concentrated by exposure to air. After 
further drying, 8 grams of the powder were made into a 
1.5% suspension in distilled water. This suspension was 
used for the wound dressing. 

Results 
The results of the study are shown in figures la-c, 2a-c 
and 3; and tables 1 &2. Histological sections of the wounds 
dressed with normal saline, honey and Ageratum obtained 

1 i«. l a : Micrograph .showing 10 <Ja> wound d i e t e d with nonnal 
saline. There is abundant granulat ion t issue format ion <» 320. 

Fig. l b : Micrograph showing lO"* day wound dressed with honey. 
There arc numerous inf lammatory cells °° 320. 

Fir. l c : Micrograph showing 10,h day wound dressed with Ageratum 
extract The inflammatory cells density appears less than in figures 
l a & l b «> 320. 

Fig. 2a: Micrograph showing the healed scar from wound dressed 
with normal Saline. Complete re-epitheli**»'on has occurred and 
there is dermal fibrosis « 320. 
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Table 1.Comparison of the relative wound-contracting 
effects of Honey and Ageratum conyzoides. 
Agen t M e a n M e a n % P v a l u e s in P v a l u e s 

contraction(cnr) w o u n d c o m p a r i s o n h o n e y 
contraction with control compared 

with 
Ageratum 

Saline 
(control) 
( n = 1 0 ) 3 . 0 6 5 5 

H o n e y ( n = 1 0 ) 4 . 4 2 8 0 0 .001 
Ageratum 
( n = 1 ° ) 4 . 0 6 8 2 0 .005 0 3 3 4 

Fig. 2b : Micrograph s h o w i n g hea led scar o f w o u n d dressed with 
honey. The features arc here arc s imilar to those in Figure 2a ~ 

Fig. 2c : M i c r o g r a p h o f h e a l e d s c a r f r o m w o u n d d re s sed wi th 
Ageratum extract . Epithelial su r facc not visual ized. While cellular 
content is slightly less, dermal Fibrosis is slightly more pronounced 
than earlier figures » 320. 

Satin* Hooay Agofatum 
Wound tooling 

Fig. 3: Mean wound contraction achieved by various agents. 

on the 10th day of wound healing all showed similar 
features (figures la-c) These include robust granulation 
tissue formation and inflammatory cell infilteration. The 
Ageratum w o u n d s a m p l e h o w e v e r s h o w s f ewer 
inflammatory cells than either the saline or honey sections. 
Similarly, the healed wounds from these three sources 
were also very similar, with the Ageratum section again 
showing features suggesting slightly more advanced 
dermal fibrosis than the other specimens (figures2a-
c).They all showed complete re-epithelization with 
collagen fibers arranged in irregular whorls in the sub-
dermal connective tissue. 

Actual measurements show that both honey and 
Ageratum had significantly greater wound contracting 
effect than the control (p=0.001 and 0.005 respectively); 
Table land figure 3), but no significant difference in this 
regard when compared with each other. (p=0.33). 
Concerning fibroblast proliferation, only Ageratum 
significantly reduced the number of fibroblasts per high 
power field (p=0.04).Honey also reduced the fibroblast 
count in the healed scars but non-significantly (p=0.24; 

T a b l e 2 : C o m p a r i s o n of the relat ive e f f ec t s o f H o n e y and 
Ageratum conyzoides on wound fibroblast and blood vessel 
pro l i fe ra t ion in the hea led w o u n d samples . 

Agent Mean no of Mean no P Values: P Values: 
fibroblasts(0 of blood compared compared 

vcsscls(BV) with with 
control Ageratum 

F BV F BV 
Salinc(control) 9 0 . 2 13.4 
Honey 6 8 18.8 0.24 0.26 

Ageratum 4 4 . 2 25.8 0.04 0.07 0.01 0.32 

Table2). As regards the effect of these agents on blood 
proliferation in the wounds, both honey and Ageratum 
increased the number of blood vessels observed. These 
outcomes were however not significantly different from 
observed events in the control wounds (p =0.26 and 0.07 
respectively, Table2). Wounds treated with Ageratum had 
significantly less fibroblasts (p=0.01), but non-
significantly more blood vessels (p=0.32; Table2) than 
those in the honey group. 
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Discussion 
Probably for the first time, this study has demonstrated 
significant wound-contracting effects of honey and 
Ageratum conyzoides in freshly excised wounds. That 
this property did not differ significantly between these 
two agents suggests that other considerations, such as 
cost or availability may determine which one of them 
practitioners will prefer. 

Rural dwellers, who are widely acknowledged to form 
majority of African populations, and who already use 
herbs for medicinal purposes, may find Ageratum 
particularly useful. 

The significantly reduced end-scar fibroblast count 
produced by Ageratum compared to both saline controls 
and honey is also reflected in the fewer cellular content of 
the Ageratum sections (figures 1 c&2c). In the light of the 
above it is curious that no significant difference from 
controls exist in the blood vessel count observed in all 
the samples (Table2).This may mean that honey and 
Ageratum enhance wound healing in ways other than by 
promot ing angiogenesis. Considering, the effect of 
Ageratum on fibroblasts referred to above, a study in 
which the local concentrations of the numerous mediators 
involved in physiological wound healing, such as 
t r a n s f o r m i n g g rowth fac tor beta (TGF-(3) and 
cytokines[ 12] are measured, should prove rewarding. 

This study has demonstrated that both honey and 
ex t rac t s o f Ageratum conyzoides herb are potent 
accelerators of wound healing process in freshly excised 
wounds and should receive more attention in this regard 
in future investigations. 
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