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Abstract
Histological studies of the teratogenic effects of oral administration of extract of <I>Aspilia africana</I>, used in ethno medical
practice in Africa for the management of various ailments, on the developing liver of neonatal Wistar rats were carefully studied.
The rats (n=24), average weight 0f 180g were randomly assigned into two treatments (n=16) and control (n=8) groups. The rats
in the treatment groups received 0.5g/kg and 1g/kg of aqueous extract of <I>Aspilia africana</I> orally through orogastric tube
in the first seven days of gestation, while the control rats received equal volume of distilled water without the extract of
<I>Aspilia</I> added. The rats were fed with growers' mash purchased from Edo feeds and Flour Mill Ltd, Ewu, Edo state and
were given water liberally. After parturition, the liver sections were obtained from the pups or neonates and quickly fixed in 10%
formal saline for routine histological study after H&E method.
The histological findings after H&E methods indicated that the treated sections of the liver showed evidence of dilatations of the
central veins, which contained lysed red blood cells and cyto-architectural distortions of the hepatocytes, centrilobular
hemorrhagic necrosis, atrophic and degenerative changes with the group that received 1g/kg of the extract of <I>Aspilia
africana</I> more severe. These findings suggest the direct cytotoxic effect of aqueous extract of <I>Aspilia africana</I>
resulting from placenta transfer during pregnancy to the neonates. This study highlights the possible abnormalities that could
result in a newborn when a pregnant animal is exposed to aqueous extract of <I>Aspilia africana</I> in the first few days of
pregnancy. The results of this experiment suggest that the functions of the liver could also have been affected as a result of the
massive cyto-architectural distortion. It is recommended that further studies aimed at corroborating these findings be carried out.

INTRODUCTION
Birth defects are known to occur in 3-5% of newborns1.
They are the leading cause of infant mortality in the first
year of life2. 7-10% of all will require extensive medical care
to diagnose or treat a birth defect3. Although significant
progress has been made in identifying etiological causes of
some birth defects, approximately 65% have no known or
identifiable cause4. Plant materials as sources of medical
compounds continue to play a dominant role in the
maintenance of human health since antiquity. Over 50% of
all modern chemical drugs are of natural plant product
origin, and is essential in drug development programs of the
pharmaceutical industry5.Like any therapeutic agent, when
overdosed or incorrectly used they also have the potential to
induce adverse effects. The historic role of medicinal herbs
in the treatment and prevention of disease, and their role as
catalysts in the development of pharmacology do not,

however, assure their safety for uncontrolled use by an
uninformed public6.
There has been minimal research to address possible adverse
reproductive, immunologic, or neurological effects or even
systemic toxicity and/or carcinogenicity that might be
associated with high doses or prolonged use of these
products7. This concern was frequently expressed at the
International Workshop to Evaluate Research Needs on the
Use and Safety of Medicinal herbs could not be assumed
safe because they are “natural”8.
In Benin City, Nigeria, many plants are used in herbal
medicine to cure diseases and heal injuries. Such medicinal
plants include Aspilia africana (Asteraceae), a perennial herb
varying in height from 60cm to about 1.5m depending on
rainfall. It is a common weed of field crops in West Africa
and sometimes found in fallow land, especially the forest
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zones9. It is ligneous at the base, its fruit quadrangular
akenes and leaves opposite and hairy. The plant is a weed
grazed by cattle and sheep and is mostly used in the western
state of Nigeria as food for rabbits and hares10.
Aspilia africana is widely used in ethno medical practice in
Africa for its ability to stop bleeding, even from a severed
artery, as well as promote rapid healing of wounds and sores
and for the management of problems related to
cardiovascular diseases11. It has also been established that
Aspilia africana has an anticoagulant activities12. Infusion of
the leaves is taken by children and can also be mixed with
clay as a medicine for stomach trouble13. It has been reported
that the plant is effective against malaria infection14. It has
been classified among substances with low toxicity, with an
LD50 averaging 6.6g/Kg body weight15. The methanolic and
aqueous extracts of the leaves of Aspilia africana has
exhibited differential anti-bacterial activities on both Grampositive and Gram-negative bacterial species16, 17. Aspilia
africana has so many other uses, like palliative for
alleviating menstrual cramps and dysmenorrheal, which are
not documented, probably because empirical studies had not
been carried out on them to prove or disprove their efficacy.
In some communities in Nigeria women boil and filter the
leave of Aspilia africana, which they drink to prevent
conception. It has been reported that Aspilia africana have
some contraceptive or anti-fertility properties18.
The liver is the largest glandular organ of the body,
weighing between 1.4-1.6kg. It lies below the diaphragm in
the thoracic region of the abdomen. It plays a major role in
metabolism and has a number of functions in the body,
including glycogen storage, plasma protein synthesis,
production of bile; an alkaline compound which aids in
digestion, and detoxification of most substances19. Since the
liver is involved in the performance of these varied functions
it may be susceptible to injury particularly in situation of
toxicity. It would therefore be worthwhile to examine some
probable teratogenic effects of Aspilia africana leave extract
on the developing liver of pregnant Wistar rats.

dried material (300g) was macerated in 6 litters of distilled
water for 48hrs at 4oC in a refrigerator. The extract was
sieved and the juice was filtered using Whatman No 1 filter
paper. The filtrate was put in a stainless-steel tray, and
concentrated in an air-circulating oven at 42oC until total
dryness. The resultant extract was put into small glass dishes
and stored at 28oC in an incubator for further studies.
ANIMALS: Twenty four, (24) adult Wistar rats; comprising
of eighteen (n=18) pregnant matured female Wistar rats, and
six (n=6) adult male rats with average weight of 180g were
randomly assigned into three groups A, B and C of (n=8) in
each group. Groups A and B of (n=16) serves as treatments
groups while Group C (n=8) is the control. Each of the
experimental and control groups had 2 (n=2) matured male
rats. The rats were obtained and maintained in the Animal
Holdings of the Department of Anatomy, School of Basic
Medical Sciences, University of Benin, Benin city, Nigeria.
They were fed with growers' mash obtained from Edo feed
and flour mill limited, Ewu, Edo state and given water
liberally. The rats gained maximum acclimatization before
actual commencement of the experiment.
ASPILIA AFRICANA ADMINISTRATION: Oral
administration of the extract of Aspilia africana commenced
with the establishment of pregnancy. This was carried out by
taking the vaginal smear of the rats following the
introduction of the male rats into their cages and mating
confirmed. The rats in the treatment groups (A and B) were
given 0.5g/kg and 1g/kg extract of Aspilia africana orally
through orogastric tube, respectively in the first seven days
of gestation on a daily basis. The control group © received
equal volume of distilled water without the extract of Aspilia
africana for the same period. At parturition, the neonates
from each group were sacrificed the following day and the
liver dissected out and fixed in a freshly prepared 10%
formal saline for routine histological study.

MATERIALS AND METHODS

The 0.5g/kg and 1g/kg extract of Aspilia africana doses were
chosen and extrapolated in this experiment based on the
indiscriminate use of the plant here in Nigeria and on
previous work done with this plant11, 12, 13, 14, 15, 17, 18, 20

PLANT MATERIALS: Fresh leaves of Aspilia africana
were collected in November, 2006 at Oluku Town in Ovia
North-East local government area of Edo State. The plant
was identified and authenticated at the Botany department of
the University of Benin, Benin City. The harvested fresh
leaves were sun dried and ground into a fine powder. The

HISTOLOGICAL STUDY: The liver tissue was dehydrated
in an ascending grade of alcohol (ethanol), cleared in xylene
and embedded in paraffin wax. Serial sections of 6 microns
thick were obtained using a rotatory microtome. The
deparaffinized sections were stained routinely with
haematoxylin and eosin. Photomicrographs of the desired
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results were obtained using digital research photographic
microscope in the University of Benin research laboratory.

RESULTS

Figure 2

Figure 2: Photomicrograph of the neonatal liver of rat treated
with 0.5g/kg of extract. (Group A) (Mag. x400)

The micrograph of the control sections of the liver tissue of
the neonates in the control group showed normal histological
features with the hepatic lobules showing irregular
hexagonal boundary defined by portal tract and sparse
collagenous tissues. The hepatic portal veins, bile ductules
and hepatic artery within the portal tract were all visible.
(Figure1).
The treatment sections of the liver showed some histological
changes that were at variance with those obtained in the
control. There were evidence of dilatations of the central
veins, which contained lysed red blood cells and cytoarchitectural distortions of the hepatocytes and centrilobular
hemorrhagic necrosis. There were atrophic and degenerative
changes with the group that received 1g/kg of Aspilia
africana more severe (Figure 2 & 3).
Figure 1

Figure 3

Figure 3: Photomicrograph of the neonatal liver of rat treated
with 1g/kg of extract. (Group B) (Mag. x400)

Figure 1: Photomicrograph of the neonatal liver of control
animals (Group C) (Mag. x400)

DISCUSSION
The results (H & E) reactions showed that administration of
Aspilia africana extract to pregnant Wistar rats during the
first seven days of gestation caused varying degree of cytoarchitectural distortion of the hepatocytes; with evidence of
dilatations of the central veins, which contained lysed red
blood cells and centrilobular hemorrhagic necrosis in the
neonates of the treated groups compared to the control
group. There were degenerative and atrophic changes
observed in the neonatal liver of rats that received the high
dose (1g/kg) of Aspilia africana extract.
It may be inferred from the present results that higher dose

3 of 6

Histological Studies Of The Teratogenic Effects Of Oral Administration Of Aspilia Africana (Asteraceae)
Leaf Extract On The Developing Liver Of Neonatal Wistar Rats
of Aspilia africana extract given during the period of
gestation resulted in degenerative and atrophic changes
observed in the liver cell. The actual mechanism by which
Aspilia africana induced cellular degeneration observed in
this experiment needs further investigation. The necrosis
observed is probably due to the high concentration and
teratogenic effects of Aspilia africana on the developing
liver.
Degenerative changes have been reported to result in cell
death, which is of two types, namely apoptotic and necrotic
cell death. These two types differ morphologically and
biochemically21. Pathological or accidental cell death is
regarded as necrotic and could result from extrinsic insults to
the cell such as osmotic, thermal, toxic and traumatic
effects22. In this experiment Aspilia africana extract could
have acted as toxins to the developing liver cells. The
process of cellular necrosis involves disruption of
membrane's structural and functional integrity which was
also a landmark of this experiment. In cellular necrosis, the
rate of progression depends on the severity of the
environmental insults. The greater the severity of insults, the
more rapid the progression of cellular injury23.The principle
holds true for toxicological insults to the brain and other
organs24. It may be inferred from the present results that
intake of Aspilia africana extract during the first seven days
of gestation resulted in teratogenic effects on the developing
liver of pregnant Wistar rats, with that of higher dose more
marked.

CONCLUSION AND RECOMMENDATION
In conclusion, our study revealed that Aspilia africana
extract causes varying degree of cyto-architectural distortion
of the hepatocytes, dilatations of the central veins, which
contained lysed red blood cells, centrilobular hemorrhagic
necrosis, atrophic and degenerative changes in the
developing liver of Wistar rats. With these results, it is
probable that the functions of the liver of the neonate may be
adversely affected, and the use of Aspilia africana in the
management of other medical condition by alternative
medical practitioners and rural dwellers should be with
caution especially during pregnancy. It is recommended that
further studies be carried out to examine these findings.

References
1. Teratology from Wikipedia, the free encyclopedia.
Available at URL:
(http://en.wikipedia.crg/wiki./Teratology.)
2. Martin JA, Kochanek KD, Strobino DM, Guyer B,
MacDorman MF. Annual summary of vital statistics-2003.

4 of 6

Paediatrics. 2005;115(3):619-634.
3. Dicke JM. Teratology: Principles and practice. Med. Clin.
North Am. 1989;73(3):567-82.
4. O'Rahilly R, Muller F. Human embryology and
teratology. New York: Wiley-Liss.
5. Burton GW, Joyce D, Ingold KU. Is Vit. E the only lipid
soluble chain having anti-oxidant activity in human blood
plasma and erythrocyte. Arch. Biochem Biophys.
1983;222:228-290.
6. Matthews HB, Lucier GW, Fisher KD. Medicinal herbs in
the United States: Research Needs. Environ. Health
Perspect., 1999 107, 773-778.
7. Miller LG. Herbal medicines: Selected Clinical
Considerations Focusing on known or Potential Drug-Herb
interactions. Arch. Intern. Med., 1998;158:2200-2211.
8. NIEHS news: Herbal health. Environ. Health Perspect.,
1998;106:A590-A592.
9. Akobundu IO. Weed Science in the Tropics: Principles
and practice. John Wiley and sons, Chichester, UK. 1987. pp
522.
10. Burkill HM. The useful plants of west tropical Africa.
Royal Botanic Garden, Kew. Vol. 1 2nd Edition, Families
A-D, P. 1985.446-447.
11. Dimo T, Tan PV, Dango E, Kamtchouing P,
Rakotonirina SV. Invitro vascular smooth muscle contractile
activity of Aspilia africana extract on rat aortic preparations.
Pharmazie, 2002;57(6):421-3.
12. Hanna MM, Niemetz J. Studies on the anticoagulant
action of Aspilia africana. Thromb Res. 1987;47(4):401-7.
13. Okwu DE, Josiah C. Evaluation of the chemical
composition of two Nigerian medicinal plants. Afri. Jour.
Biotech. 2006;5(4):357-361.
14. Okokon JE, Nwidu LI, Essiet GA. Evaluation of in-vivo
antiplasmodial activity of Aspilia africana. Inter. J. Pharm.
2006;2(3):348-351.
15. Taziebou LC, Etoa FX, Nkegoum B, Pieme C, Dzeufiet
DPD. Acute and subacute toxicity of Aspilia africana leaves.
Afr. J. Trad. CAM. 2007;4(2):127-134
16. Macfoy CA, Cline EI. In vitro antibacterial activities of
three plants used in traditional medicine in Sierra-Leone. J.
Ethnopharma. 1990;28(3):323-7.
17. Adeniyi BA, Odufowora RO. In-vitro anti-microbial
properties of Aspilia africana. Afr. J. Biomedi. Res.
2000;3(3):167-170.
18. Eweka AO. Histological studies of the effects of oral
administration of
Aspilia africana (Asteraceae) leaf extract on the ovaries of
female
Wistar rats The Internet Journal of Alternative Medicine.
2007;4(2).
19. Liver from Wikipedia, the free encyclopedia. Available
at URL:
(http://www.nlm.nih.gov/cgi/mesh/2007/MB-cgi?mode=&te
rm=liver)
20. Benoit T, Fack N, Watcho P, Wansi SL, Mbonuh NM,
Ngamga D, Tane P, Kamanyi A. The anti-ulcer effects of the
methanol extract of the leaves of Aspilia africana
(Asteraceae) in rats. Afr. J. Trad. CAM. 2005;2(3):233-237.
21. Wyllie AH: Glucocorticoid-induced thymocyte apoptosis
is associated and
endogenous endonuclease activation. Nature. London
1980;284:555-556.
22. Farber J L Chein K R and Mittnacht S: The pathogenesis
of irreversible cell
injury in ischemia. American Journal of Pathology,
1981;102:271-281.
23. Ito U, Sparts M, Walker Jt and Warzo: Experimental

Histological Studies Of The Teratogenic Effects Of Oral Administration Of Aspilia Africana (Asteraceae)
Leaf Extract On The Developing Liver Of Neonatal Wistar Rats
Cerebral Ischemia in
Magolian Gerbils (1) Light microscope observations. Acta
Neurophatology
USA. 1975;32:209-223.

5 of 6

24. Martins LJ, Deobler JA, Shih T, Anthony A.
Cytophotometric analysis of
thalamic neuronal RNA in some intoxicated rats. Life Sci.
1984;35:1593-1600.

Histological Studies Of The Teratogenic Effects Of Oral Administration Of Aspilia Africana (Asteraceae)
Leaf Extract On The Developing Liver Of Neonatal Wistar Rats

Author Information
A.O. Eweka, MB.BS, MSc. (Human Anatomy)
Department of Anatomy, School of Basic Medical Sciences, University of Benin

6 of 6

