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Abstract

The present study was conducted to evaluate the pharmacological and toxic effects of aqueous
acetone extract of Sida alba L. a Malvaceae species, in mice Swiss and albinos Wistar rats. In acute
toxicity test, mice received doses of this extract by intraperitoneal route with LDsy value of 3200
mg/kg. In sub-acute toxicity test, albinos Wistar rats were treat by gavage during 28 days with
different doses of aqueous acetone extracts of Siga alba L., (75, 100 and 150 mg/kg). About to the
pharmacological properties, the results varied widely in dose of extract and weight of rats and did
not show clinical correlations. We undertook this study of extracts in order to provide a scientific
basis for the traditional use of Siga alba L., in traditional medicine particularly to treat hepatitis B.
Our results of this study appeared to show the safety of acute and sub-acute toxicities of extract
from Sida alba L., which can therefore be continuously used with safety in traditional medicine.
Statistical studies revealed that there is a low significant difference in body and organ weights, and
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biological parameters between control group and the treated assay groups (p<0.01 or p<0.05).
Keywords: Sica alba, LD, toxicity, Biological parameters, mice and Wistar rats.

Introduction

Sida alba L., is an annual herbaceous plant with a long history of
traditional medicinal uses in several countries of the world. It
belongs to the family Malvaceae and is very common in central and
western Africa where it has a wide range of uses [1]. Several
secondary metabolites such as tannins, saponins, alkaloids and
flavonoids have been reported to be present in the extracts of the
plant [2].

Sida alba is widely used in traditional medicine by various cultures
worldwide to another. In Burkina Faso, recent investigations in the
central region have shown that Sida alba., is used frequently and
widely in traditional medicine to treat various kinds of diseases such
as infectious diseases in children and is very widely used for the
treatment of liver diseases for many years in Burkina Faso
particularly in hepatitis B virus treatment, malaria, fever, pain,
variola, antibacterial, anti-viral activities and hepatoprotective [1].
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Although studies showed that the toxicity of the secondary
metabolites [3], however it should be noted that no test of toxicity
was carried out on the extracts of Sida alba. Despite the extensive
use of this plant in traditional health care, the literature provides little
information regarding their toxicity so that the toxicities effects of the
plant very used are unknown. So, the present study was carried out
to investigate the toxicological study and evaluation of
pharmacology properties of aqueous acetone extract of Sica alba.

Materials and methods

Plants material

Sida alba L. was collected in August 2008 in Gampela, 25 Km east
of Ouagadougou, capital of Burkina Faso. The plant was botanically
identified by Prof. Millogo-Rasolodimby from the plants Biology
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Department of the University of Ouagadougou. A voucher specimen
was deposited at the Herbarium of the Laboratoire de Biologie et
d’Ecologie Végétale, UFR/SVT of University of Ouagadougou.

Preparation of extracts

Fifty grams (50g) of powdered plant material was extracted with
80% aqueous acetone (500 ml) in 1/10 ratio (w/v) for 24 h under
mechanic agitation (SM 25 shaker, Edmund BUHLER, Germany) at
room temperature. After filtration, acetone was removed under
reduced pressure in a rotary evaporator (BUCHI, Rotavopor R-200,
Switzeland) at approximately 40°C and freeze-dried by a being
Telstar Cryodos 50 freeze-dryer. The extract residues were weighed
before packed in waterproof plastic flasks and stored at 4°C until
use.

Animals

We used male mice and female Swiss NMRI (20-30g) and adult
albinos Wistar (209-249g) coming from University of Yaoundé
(Cameroun). The animals were housed in cage under controlled
conditions of 12-h light/12-h dark cycle and 25°C. They all receive
pellets food enriched with protein 20% and water ad libitum.

Toxicity studies

Acute toxicity study in mice

Healthy male and female Swiss mice (20-30g) were randomly
divided into 6 groups (1 control group and 5 treated assay groups)
of 6 animals (3 male and 3 female). They deprived of food, but not
water 15 h prior to the administration of the test suspension. The
control group received water containing 10% dimethylsulfoxide
(DMSO) administered by intraperitoneally. The aqueous extract
acetone of Sida alba suspended in 15% DMSO was administered
intraperitoneally at doses of 1800, 2000, 2500, 3000 and 6000
mg/kg. The general behavior of the mice was observed at 120 min
after the treatment. The animals were observed for morbidity and
mortality once a day for up 14 days, with food and water ad libitum.
The number of survivors after the 14 days period was noted. The
toxicological effect was assessed on the basis of mortality, which
was expressed as the median lethal dose (LDsg). The LDsq (Lethal
Dose 50 estimated from the regression of log-probit mortality rate
according to the natural logarithm of the dose of extract
administered) was determined [4].

Sub-acute toxicity study in albinos Wistar rats

Animals were divided into 4 groups of 6 animals (3 males and 3
females). Body weight was (250-255g). The first group served as
control, and received water containing DMSO 10%. The remaining
groups (group 2; group 3; group 4) received three dose levels of the
Sida alba extract (75, 100 and 150 mg/kg) suspended in 10% of

DMSO, administered orally by gavage daily for a period of 28 days.
Body weight was measured weekly, and the animals were observed
daily for signs of abnormalities throughout the study. At the end of a
28 day period, the animals were deprived of food for 15 h. Blood
samples were collected by cardiac puncture for biochemical
examinations, and selected organs were carefully dissected and
removed for weighing.

Blood analysis

Blood samples were collected by cardiac puncture in three tubes for
haematology, glucose and serum biochemistry. The blood samples
with heparin and without anticoagulant were centrifuged at 3000 rpm
for 5 min to obtain plasma or serum. Plasma was used to determine
glucose by [5, 6] methods and the serum for other biochemical
parameters such as aspartate aminotransferase (AST) and alamine
aminotransferase (ALT) determined according [7] and according [8],
alkaline phosphatase (ALP) estimated by [9, 10] methods, creatinin
[11], uric acid [12], blood urea nitrogen (BUN) according [13],
triglycerides [14], total cholesterol [15], total bilirubin and direct
bilirubin - determined according [16]. All these biochemical
parameters were measured by Selectra XL Vital Scientific (Elitech
Group Company).

Animal weights

The body weights of animals were measured weekly and at the end
of a 28 day period, the animals were deprived of food for 15 h. After
the collection of blood samples by cardiac puncture for biochemical
examinations, organs such as heart, lungs, stomach, liver, kidneys
in rats were carefully dissected and removed for weighing.

Statistical analysis

The data were expressed as MeantStandard deviation (SD) of six
determinations (n=6). Results were analyzed by one-way ANOVA
followed by Dunnett's t-test using Prism 4 software. The level of
significance was accepted at p0.05.

Results

Acute toxicity study in mice

The effect of intraperitoneal treatment of the aqueous acetone
extract from Sida alba on mortality, LDsg value. The value of LD is
3200 mg/kg for intraperitoneal administration. No significant
difference in body weight gain of the treated assay groups over the
period of observation. No statistical difference was observed
between the organ weights in the control and the intraperitoneal
route groups.
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Figure 1: Animal weights (g) with time of treatment

Values are mean = S.E.M. (n=6) one-way ANOVA followed by Dunnett's t- test:: Compare all vs. control:
NSp>0.05,*p<0.05, **p<0.01 compared with control

Group 1: control, rats received 10% DMSO

Group 2: rats received 10% DMSO with extract (75 mg/kg body weight)

Group 3: rats received 10% DMSO with extract (100 mg/kg body weight)

Group 4: rats received 10% DMSO with extract (150 mg/kg body weight)

as a function of treatment time (in weeks). In the fourth week,

Sub-acute toxicity study in rats

Body weight:

We noticed no significant difference in body weight gain between
control group and the test groups (p>0.05). However, there is
also an increase in animal weight

there was a significant difference in body weight gain between
the test groups and the control group (p<0.01). We note a
decrease in weight of animals. The results are summarised in
Figure 1.
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Figure 2: Effects of Aqueous Acetone Extract of Sida alba on the weights (g) of organs of rats

Values are mean = S.E.M. (n=6) one-way ANOVA followed by Dunnett's t- test:: Compare all vs. control:
NSp>0.05,*p<0.05, **p<0.01 compared with control

Group 1: control, rats received 10% DMSO

Group 2: rats received 10% DMSO with extract (75 mg/kg body weight)

Group 3: rats received 10% DMSO with extract (100 mg/kg body weight)

Group 4: rats received 10% DMSO with extract (150 mg/kg body weight)

p<0.01) decreased significantly compared to the control group

Organ weights: (DMSO 10%). However there is no significant difference between
Figure 2 shows the effects of Sida alba. extract on the weights of the other vital body organs weights of the treated assay groups and
some vital body organs in rats. The weights of liver (75; 100 mg/kg the control group (p>0.05).

and 150 mg/kg; p<0.01) and heart (75; 100 and 150 mg/kg;
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Figure 3: Effects of Aqueous Acetone Extract of Sida alba on the biochemical parameters in the plasma and the

serum of rats.

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALP: alkaline phosphatase
Values are mean + S.E.M. (n=6) one-way ANOVA followed by Dunnett’s t- test: Compare all vs. control:

MSp>0.05,*p<0.05, *p<0.01 compared with control
Group 1: control, rats received 10% DMSO

Group 2: rats received 10% DMSO with extract (75 mg/kg body weight)
Group 3: rats received 10% DMSO with extract (100 mg/kg body weight)
Group 4: rats received 10% DMSO with extract (150 mg/kg body weight)

Biochemical analyses:

Figure 3 shows the effects of Sida alba. extract on the biochemical
parameters. Glucose (75 mglkg, 100 mg/kg and 150 mg/kg;
p<0.01; p<0.01 and p<0.01), acid

uric (75 mg/kg, 100 mg/kg and 150 mg/kg; p<0.01; p<0.01 and
p<0.01), the

urea nitrogen (75 mg/kg, 100 mg/kg and 150 mg/kg; p<0.01;
p<0.01 and p<0.01), creatinin (75 mg/kg, 100 mg/kg; p<0.01;
p<0.01 and 150 mg/kg; p 0.01), AST (75 mglkg, 100 mg/kg and
150 mghkg; p<0.05; p<0.01 and p<0.01), ALT (75 mgkg, 100
mg/kg and 150 mg/kg; p 0.01; p<0.05 and p<0.01), ALP (75 mg/kg,
100 mg/kg and 150 mg/kg; p 0.01 and p<0.01), triglycerides (75
mg/kg, 100 mglkg and 150 mg/kg; p0.01 and p<0.01), bilirubin
total (75 mg/kg, 100 mg/kg and 150 mglkg; p<0.01) and the direct
bilirubin (75 mg/kg, 100 mg/kg and 150 mgkg; p<0.01).These
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parameters of the tests groups compared change to a significant
degree to the group cortrol (10% DMSO).

Discussion

In this study, the results indicated that the extract of Sica alba is
low poisonous. During the 14 day period of acute toxiaty
evaluation, some signs of toxicity were observed, but they were all
quickly reversible. Recent studies showed that pharmacological
substances whole LDy is less than 5 mglkg body weight are
classified in the range of highly toxic substances, those with a LDg
between 5 mg/kg body weight and 5000 mg/kg body weight are
classified in the range of moderately toxic substances and those
with the lethal dose is more than 5000 mg/kg body weight not toxic
[17]. Consequently, if we refer to this dassification we could say
that the extract of Sioa alba is moderately toxic and would be
regarded as being safe or of lowtoxicity [18].
Conceming the sub-acute study at doses of 75, 100 and 150 mg/kg
body weight during a period 28 days, we nated any change in
animal behaviour or mortality. Changes in body weight and internal
organ weights could be due to the adverse side effects. According
to [19, 20|, weight loss is a simple and sensitive index of toxidty
after expasure to toxic substance and this fact was noticed by the
low variation between animal weights and their intemal organs
compared with control group. However, the decrease in body
weight observed in the rats treated with the doses of the extract at
40 week may be due to low feed intake and utilization. [21]
reported severed gronth depression as a consequence of reduce
feed intake in rats fed high tannins containing diet. Certainly the
tannins would be responsible in this fact; because, according to
recent studies, tannins have been known to occur in high
concentrations in the leaf extract of Soa alba[l].

As for the results of biochemical parameters, we notice a variation
between the different doses administered but this variation is low.
There is a low significant difference between the control group
(10% DMSO) and the other treated assay groups (p<0.01). Many
research works reported that some factors can be useful in
differentiating a significant change from control values, from a
treatment-related effect. This difference is less likely to be an effect
to treatment if: there is no obvious dose response; it is due to
finding in one or more animals that could be considered outlier; it is
within normal bidlogical variation. [22]. To this end, such changes
do not suggest that the extract of Sioa alba produced toxicity in the
treatment period. Biochemical evauation is important, because
kidney and liver toxicity has been reported the use of
phytotherapeutic products [23, 24, 25, 26]. In the present study,
creatinin, urea and uric add determinations were critical as
markers of kidney function [27]. There is not much significant
differences in uric acid, creatinin and urea comparatively to the
control group (p<0.01). Among the parameters evaluated, AST,
ALT and ALP are considered markers of liver function [28, 29).
There is not much differences in AST, ALT and ALP comparatively
to the control group (p<0.01). The results revealed relationship

between these enzymetic markers and liver function and this was
demonstrated by the variation of liver weight. Also, high levels of
dlucose and uric acid in control group may be explained by the
food of rats which cortains proteins and some sugar. Several
studies have revealed that xarthine oxidase is the enzyme
responsible for the formation of uric add from the purines
hypoxanthine and xanthine and is responsible for the medical
condition known as gout [30]. As a result, the decrease in uric acid
during the treatment because Sida alba has xanthine oxidase
inhibitory properties [1].

Indeed dose-dependent elevations were observed in serum
enzymes in the treated groups. This indicates hepatocellular
damage [31]. [32, 33] reported that the increase in the adtivity of
these enzymes in the plasma is often seen falowing liver damage
and it is attributed to the loss of the enzyme from damaged
hepatocytes rather than increased production. The elevation in
AST in all the treated groups and ALP in the highest dose group
suggest that ather non-specific tissue damage also occurred as
these enzymes have a wider tissue distribution beyond liver [34,
35, 36].

BExtract treated groups showed significartly lowered lilirubin, urea
and cholesteral levels. The decrease in hilirubin concertration may
be attributed to the depressant effect of the extract. [37] observed
that some depressant compounds are known to decrease hilirubin
concentration while decrease cholesterol concentration in treated
rats may indicate hepatocellar damage or malnutrition. It might also
be that the extract possesses hypochalestremic effect. Serum urea
concentration also showed dose dependert decrease fdloaing
extract administration. Urea is a production of protein metabolism
that is excreted in urine and its retention in the body may indicate

renal damage [38].

Conclusion

The toxicological and phammacology effects obtained in this study
seem be interesting for the therapeutic use of Sida alba. The low
toxicity evidenced by LDy value suggests a wide margin of safety
for therapeutic doses. In sub-acute study, some effects were
observed but there were no relevance of serious signs or
significant changes in animal weights, effect of extract on animel
organs and biochemical parameters. Briefly, these toxicity studies
suggest that the extract of Sica albais safe.

Acknowledgements

The authors are grateful to the France Embassy in Burkina
Faso/EGIDE-France for the mohility scholarship. The avthors think
also Prof. Millogo Rasdodimby fromthe plants Biology Department
of the University of Ouagadougou for the botanically idertified of
plants.

PAGE|45| i



Konaté et al. International Journal of Phytomedicine 4 (1) 40-47 | [2012]

References

[1). Nacoulma OG. Medicind plants and
their traditional uses in Burkina Faso.
Ph.D.Thesis, University of
Quagadougou. 1996;328.

[2. Konaté K, Souza A Poyphend
Contents,  Antioxidant and ~ Anti-
Infflammatory  Activities  of  Six
Malvaceae Species Traditionally used
to treat Hepatitis B in Burkina Faso.
European Joumnal of  Scientific
Research. 2010;44(4):pp.570-580.

[3. Dicko MS and LK Skena. Legume
Trees and COther Fodder Trees as
Protein Source for Livestock. Proc. Of
FAQO Expert consult. Speedy A and P.
Pugciese (Eds)), VW,
FAO.ORG/DOCREP 1991

[4). Miller LC, Tainter ML Estimetion of the
ED50 and its emor by means of
logarithmic probit graph paper. In:
Proceedings of the sodety for
BExperimental Biology and Medidne.
1944;57:261-264.

[5]. Trinder P. Determination of glucose in
blood using glucose oxidase with an
alternative oxygen acceptor. Ann. Clin.
Biochem 1969;6:24.

[6. Burin JM, Price CP, 1985
Measurement of blood glucose. Ann.
Clin. Biochem 1985,22:327.

[7. Schumann G. Clin Chem Lab Med.
2002a;40:718.

[8. Schumann G. Clin Chem Lab Med.
2002b;40:752.

[9]. German Society for Clinical Chemistry.
ZKlin. Chem. 1972;10:281.

[20]. Committee on Enzymes of the
Scandinavian Society for Clinical
Chemistry and Physiology. Scand. J.
Clin. Lab. Invest. 1974,33:291

[11]. Fossati P, Prencipe L, Berti G. Clin.
Chem. 1983;29:14%4.

[12). Fossati P. Use of 35-dichloro-2-
hydroxy-benzenesulfonic acid/4-
aminophenazone chromogenic system
in direct enzymetic assay of uric acid in

seeum and uwine. Clin.  Chem
1980;26:227.

[13]. Fawcett JK, Scott JE. A Rapid and
Precise Method for determination of
urea. J.dlin.Path. 1960;13:156.

[14). Fossati P, Prencipe L. Serum
triglycerides determined colorimetrically
with an enzyme that produces
hydrogen peroxide. Clin.  Chem.
1982;28:2077

[15]. Allain CC. Clin. Chem. 1974;20:470.

[26]. Shewin JE, Thompson C. Liver
function. Clinical Chemistry: Theory,
Analysis, Correlation, 40 Ed., Kaplan,
LA, Pesce, AJ, Kazmerczak, S.C.
(Mosby Inc. EDS St Louis USA), 493
and appendix. 2003.

[17). Diez J. (1989). Toxicology. Basic
principles and chemical impadt. In:
Pharmacology: Fundamental principles
to therapeutic applications. Ed.
SLATKINE. GENEVE. 1989;33-44.

[18]. Carkke EGC, Clake. Veterinary
Toxicology. Cassd and  Collier
Macmillan Publishers. 1977,268-277.

[19]. Raza M, Al-Shabanah OA, H-Hadiyah
™, A-Mged AA 2002 Hfedt of
prolonged vigabatrin on hematological
and biochemical parameters in plasma,
liver and kidney of Swiss albino mice.
Scientia Pharmaceutica. 2002;70:135
145.

[20. Teo S, Strding D, Thomas S,
Hoberman A, Kiorpes A, Khetani V. A
90-day oral gavage toxicity study of D-
methylphenidate and D L-
methylphenidate in  Sprague-Dawley
rats. Toxicology. 2002;179:183-196.

[21]. Fahey Jr PR and HG Jung. Phendlic
compound in forage and Hbrous
Feedstuffs. In: Toxicants of plant origin.
IV phenadlics. Cheeke. P.R.(Eds.) CRC
Press, Horida. 1989;123-190.

[22]. Lewis RW, Billington R, Debryune E,
Gamer A Lang B, Campanini F.
Recogniton  of  adverse  and
nonadverse effects in toxicity studes.
Toxicologic Pathdlogy. 2002;30:66-74.

[23]. Coms CM. Herbal remedies and
clinical biochemistry. Annals of Clinical
Biochemistry. 2003,40:489-507.

[24]. Hilaly J, Bl Israili, ZH, Lyoussi B. Acute
and chronic toxicological studies of
Auga iva in experimental animals.
Joumal  of  Ethnopharmacdogy.
2004;91:43-50.

[29]. Isnard BC, Deray G, Baumelou A, Le
Quintree M, Vanherweghem JL. Herbs
and the kidney. American Journal of
Kidney Diseases. 2004;44:1-11.

[26]. Saad B, Azaizeh H, Abu-Hijleh G, Said
S. Safety of traditional Arab herbal
medicine. Bvidence-based
Complementary and  Alternative
Medicine. 2006,3:433-439.

[27]. Newman DJ, Price CP. Renal function
and nitrogen metabadlites. In: Burtis,
CA, Ashwood, ER (Eds), Tietz
textbook of Qlinical Chemistry. W.B.
Saunders  Compagny, Philadelphia
1999;1204-1270.

[28]. Tdman KG R. Liver function. In: Burtis,
CA, Ashwood, ER. (Eds), Tietz
textbook of Clinical Chemistry. W.B.
Saunders  Compagny, Philadelphia.
1999;1125-1177.

[29. Meda NTR, A LamenMeda, M
Kiendrebeogo, CE Lamien and AY
Coulibaly. In vitro Antioxidant, xanthine
oxidase and acetylchdinesterase
inhibitory ~ activities of  Balanites
aegyptiaca (L) Del. (Balanitaceae).
Pak. J. Biol. 2010;13:362-368.

[30]. Sgma Diagnostics.  Transaminases
(ALP/GPT) and AST/GOT Quantitative
Colorimeter Determination in serum,
plasma or Cerebrospinal  Huid
Procedure. 1985;505.

[31]. Tilkian S M. Clinical Implicationss of
Laboratory Tests. The C.V.Moshy
Compagny, Nissouri. 1979;11-17.

[32]. Woodman D D. Study of serum toxicity.
J.Applied Toxicol. 1988;84:249-254.
[33]. Boyd JW. Serum enzymes in the

diagnosis of diseases in man and

PAGE | 45| i



Konaté et al. International Journal of Phytomedicine 4 (1) 40-47 | [2012]

animals. J.Comp.Pathol. 1988;9:382-
403.

[34]. Bush BM. Intrepretation of Laboratory
Results for Small Animal Clinidans.
Backwell Scientific Publication, London
1991

[35). Dial IM. Qlinicopathological evaluation
of the liver. Vet.Clin. 1995,25:275-293.

[36]. Odutola AA. Rapid interpretation  of
Routine  Cinical Laboratory  Test.
Asekome, S.and Co. Zaria. 1992;1-30.

[37.Rabo JS. Toxcity studies and
Trypanosuppressive effects of sterm
bark exract of Butyrospermum
paradoxum in laboratory animals. Ph.D
Thesis, University of Maidugurn,
Maiduguri 1988.

PAGE 47| [



