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ABSTRACT

Background: The leaves of Hibiscus rosa-sinensis L. (Malvaceae) are used for the treatment of dysentery
and diarrhea, to promote draining of abscesses and as analgesic agent in the traditional medicine of Cook
Islands, Haiti, Japan and Mexico. Aim: The present study investigated the oral acute and subacute toxicity
of methanol leaf extract of H. rosa-sinensis in mice. Materials and Methods: In the acute toxicity study, a
single oral dose of 2000 mg/kg of extract was given to five mice at 48 h intervals. Animals were observed
individually for any clinical signs of toxicity or mortality for 14 days. In the sub-acute toxicity study, mice were
treated with 400 mg/kg and 800 mg/kg doses of the extract for 14 days. The hematological and biochemical
parameters and histopathology of liver and kidneys of animals were studied at the end of the experiment.
Results: For acute treatment, the extract did not reveal any signs of toxicity or mortality in any animal, during
the 14 days observation period. The LD, of extract was estimated to be greater than 2000 mg/kg. In the
sub-acute toxicity study, administration of 400 mg/kg and 800 mg/kg doses of extract to mice for two weeks
did not reveal any marked adverse effects on hematological, biochemical parameters and histopathology of
liver and kidney in the 400 mg/kg group. However, hepato-renal toxicity as evidenced by elevated levels of
alanine aminotransferase, aspartate aminotransferase, total and indirect bilirubin, urea and creatinine was
seen in the animals that received 800 mg/kg dose of extract for 14 days. In addition, in the same group of
animals, the histological assessments of liver and kidney also showed various adverse effects viz. dilated
sinusoids, apoptotic nuclei and inflammatory infiltrate inside sinusoidal capillaries in the liver, and marked
the disorganization of tubules and glomeruli, and enlarged interstitial spaces in the kidney. Conclusion: The
results of this study suggest that for traditional medicinal purpose, only a low dose of H. rosa-sinensis leaf
extract (i.e., 400 mg/kg) should be considered as safe.
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dysentery and diarrhea, to promote draining of abscesses, against
gonorrhea and as analgesic agent in Cook Islands, Guam, Haiti,
Japan and Mexico, ete. [4]. The petroleum ether extracts of

The majority of the people in developing countries use various
traditional herbal medicines to treat a number of diseases and
ailments [1]. Although, many studies have been undertaken in
the past to investigate the pharmacological potential of such
remedies, however, rather little work has been done to assess
the potential toxicities of such products. There is now growing
evidence that many herbal medicines do cause serious toxicity
to their users [2,3]. Therefore, much more scientific attention
Is now being given to assess the potential toxicity of herbal
medicines than before.

Hibiscus rosa-sinensis L. (Malvaceae) is a perennial shrub

distributed in tropical and subtropical regions of the world. In
traditional medicine, the leaves of this plant are used against
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the leaves and flowers of this plant have been shown to possess
the antibacterial activities [5]. The mucilage from the leaf of
this plant has also been shown to possess considerable anti-
complementary activity [6]. In addition, Sachdewa et al. have
reported the hypoglycemic effects of leaf extract of H. rosa-
sinensis in rats [7]. A recent study has also shown that the leaf
extract of this plant possesses significant in vitro and in vivo
activity against Hymenolepis diminuta, a zoonotic helminth
parasite [S8]. Although, the pharmacological properties of
H. rosa-sinensis leaf extract are widely known, but there is
insufficient data about its potential toxicity. Therefore, the
present study was undertaken to assess the acute and sub-acute
oral toxicity of H. rosa-sinensis leaf extract in mice.
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MATERIALS AND METHODS
Experimental Animals

Healthy Swiss albino mice of either sex, weighing between 25
and 30 g, were used. The animals were housed individually
in acrylic cages and maintained in a standard laboratory
environment. They were fed with standard rodent pellets and
water ad libitum. All the experimental protocols related to use
of mice were approved by the Institutional Ethics Committee
(Animal Models) of North-Eastern Hill University, Shillong.

Plant Material

The leaves of H. rosa-sinensis were collected from North
Tripura district of Tripura, India in August, 2010 and identified
by a plant taxonomist. A voucher specimen (AKY-11882) of
plant material has been deposited in the Parasitology and
Ethnopharmacology Lab., Department of Zoology, NEHU,
Shillong. The leaves were dried under shade, powdered and
extracted in methanol, using a Soxhlet extractor. The final yield
(w/w) of plant extract was about 18%.

Acute Toxicity Study

This study was performed as per the up-and-down-procedure
of Organization for Economic Cooperation and Development
(OECD) guidelines 425 [9]. A limit dose of 2000 mg/kg of
extract was used involving five mice. Each mouse was treated
with a single oral dose of 2000 mg/kg of extract in sequence at
48 h intervals. Animals were observed individually at least once
during the first 30 min after dosing, periodically during the first
24 h, and daily thereafter, for a total of 14 days for any clinical
signs of toxicity or mortality.

Sub-acute Toxicity Study

The sub-acute toxicity study on plant extract was performed as
per the OECD guidelines 407 [10], with slight modifications.
Based on the findings of the acute toxicity test, two different
doses of extract, i.c. 400 mg/kg (low dose) and 800 mg/kg (high
dose), were selected and administrated orally daily for 14 days
to two different groups of mice (n = 10). The third group of
mice (n = 10) was included as a control and received only
vehicle for the same duration. After extract treatments, all the
experimental animals were observed daily for any abnormal
clinical signs and mortality for 14 days. At the end of 14 day’s
observation period, the animals were anaesthetized, and
their blood samples were collected through cardiac puncture
with and without anticoagulant (EDTA), for hematological
and biochemical studies, respectively. In hematological
studies, red blood cell (RBC), white blood cell (WBC), and
platelet counts, hemoglobin, mean corpuscular volume, mean
corpuscular hemoglobin and mean corpuscular hemoglobin
concentration were determined using a hematology analyzer
(Nihon Kohden Celltac MEK 6410 K Cell Counter). For
biochemical analysis, blood without additive was centrifuged

J Intercult Ethnopharmacol e Jan-Mar 2015 e Vol4 e Issuel

Nath and Yadav: Toxicity of Hibiscus rosa-sinensis L.

at 3000 x g at 4°C for 10 min, serum was scparated and
alanine aminotransferase (ALT'), aspartate aminotransferase
(AST), alkaline phosphatase, total bilirubin, direct and
indirect bilirubin, urea and creatinine were estimated using
a semi-automated Biochemical Analyzer (Bayer RA-50). For
histopathological studies, the liver and kidney of animals were
excised and examined macroscopically. These organs were
then preserved in 10% buffered formalin for histopathological
examinations by standard techniques.

Statistical Analysis

Data are expressed as mean * standard errors of the mean.
Evaluations were performed using Student’s ¢-test, and by one-
way analysis of variance, followed by Bonferroni test. P < 0.05
was considered as statistically significant.

RESULTS

The acute toxicity test revealed that oral administration of a
single 2000 mg/kg dose of H. rosa-sinensis methanol leaf extract
to five mice did not brings out any signs of toxicity or mortality
in treated animals during the 14 days observation period. In the
subacute toxicity tests, administration of 400 and 800 mg/kg
doses of H. rosa-sinensis leaf extract to two groups of mice did not
showed any visual symptoms of toxicity or mortality in animals
during the entire 14-days observation period. Furthermore, the
haematological and biochemical parameters and histopathology
of liver and kidneys of mice that received the 400 mg/kg dose
of plant extract did not show any noticeable adverse effects
[Table 1]. However, various treatment-related adverse effects
were noticeable in biochemical and hematological parameters
and in the histopathogy of liver and kidney of animals that
received the 800 mg/kg dose of extract for 14 days [Tables 1
and 2, Figure 1]. The biochemical analysis revealed a significant
increase in AL, AST, total bilirubin, urea and creatinine in
800 mg/kg extract-treated animals [Table 1]. Whereas, the
hematological analysis showed only a slight increase in the

Table 1: Effects of oral administration of H. rosa-sinensis
methanol leaf extract for 2 weeks on biochemical parameters
of mice (n=10)

Parameters Control Plant extract

400 mg/kg 800 my/kg
ALT (U/h 50.65+0.16 52.40*=0.87 152.00+0.93**
AST (U/D 94.83+1.04 98.07*+3.40 120.30+10.47*
ALP (U/D) 154.33+1.38 152.30+2.36 180.40+1.69
Total bilirubin (mg/dl) 1.00+£0.00  0.94+0.20  1.74+0.01*
Direct bilirubin (mg/dl) 0.16+0.05  0.18+0.01 0.86+0.20
Indirect bilirubin (mg/dl)  0.24+0.06  0.26%+0.03  0.55+0.01*
Urea (mg/dl) 18.00+0.21 18.23+0.22 35.80+0.63**
Creatinine (mg/dl) 0.52+0.04 0.51+0.06 1.67+0.05*

Data are expressed as mean=SEM. * P<0.05 versus control, one-way
ANOVA post-hoc Bonferroni test; **P<0.01 versus control, one-way
ANOVA post-hoc Bonferroni test. SEM: Standard error of the mean,
ANOVA: Analysis of variance, ALT: Alanine aminotransferase,

AST: Aspartate aminotransferase, ALP: Alkaline phosphatase,

H. rosa-sinensis: Hibiscus rosa-sinensis
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Table 2: Effects of oral administration of H. rosa-sinensis
leaves extract for 2 weeks on hematological parameters of
mice (n=10)

Parameters Control Plant extract

400 mg/kg 800 mg/kg
RBC count (X10% mm~3) 4.31+0.60 4.89+0.29 6.90*+0.21*
WBC count (X10°> mm~3) 6.50+0.31 6.02+£0.24 6.86%0.22*
Hb (g/dl) 9.08+0.21 9.59%+0.20 9.83%+0.25

29.25+0.27 30.12+0.21 30.28+0.28
31.14+0.50 30.04*0.46 31.72*+0.61

Mean corpuscular Hb (pg)
Mean corpuscular Hb
concentration (g/dl)

Mean corpuscular volume (fl) 86.62+0.90 87.21+0.56 86.30+1.18
Platelet count (X10° mm~2) 1.20+0.10 1.50+0.17 1.90+0.18

Data are expressed as mean=SEM. * P<0.05 versus control, one-way
ANOVA post-hoc Bonferroni test. SEM: Standard error of the mean,
RBC: Red blood cell, WBC: White blood cell, Hb: Hemoglobin,

H. rosa-sinensis: Hibiscus rosa-sinensis

Figure 1: (a)

well-preserved liver plates and central vein (*). (b) Cross section of
the liver of a mouse treated with Hibiscus rosa-sinensis leaf extract
(800 mg/kg) by oral route for 14 days, showing dilated sinusoids
and central vein (*). (c) Cross section of the kidney of a control
mouse, showing conserved glomeruli (encircled areas) and tubules.
(d) Cross section of the kidney of a mouse treated with H. rosa-
sinensis leaf extract (800 mg/kg) by oral route for 14 days, showing
disorganization of tubules (regular arrow) and glomerulus (encircled
area) (haematoxylin-eosin)

RBC and WBC counts in the 800 mg/kg-extract treated group
of animals [Table 2].

In the histopathological investigations, the microanatomy of
liver and kidneys did not present any treatment-related adverse
effects in the animals that received the 400 mg/kg dose of
plant extract (photomicrographs not shown). However, the
histological assessments of liver and kidney of animals that
received the 800 mg/kg dose of extract for 14 days showed
various abnormalities in tissues viz. dilated sinusoids, apoptotic
nuclei and inflammatory infiltrate inside sinusoidal capillaries in
the liver and disorganization of tubules and glomeruli, enlarged
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interstitial spaces, cte. in the kidneys, which were not present
in the control group [Figure 1].

DISCUSSION

In general, the safety studies on herbal medicines have been
carried out by performing acute and sub-acute toxicity tests in
laboratory animals (e.g. rodents and non-human primates) [3].
In the present study, we investigated the acute and sub-acute
oral toxicity of H. rosa-sinensis leaf extract in Swiss albino mice.
The acute and subacute toxic effects differ principally from each
other with respect to the amount of test agent involved and the
time intervening before the effects are observed. While, the
acute effects are normally observed soon after a single exposure
of test agent, the sub-chronic effects are usually monitored over
an extended period during which there is repeated exposure of
test agent.

In the present acute toxicity study, administration of a single
2000 mg/kg dose of plant extract to five mice did not reveal
any signs of toxicity or mortality in any animal during the
entire observation period. Therefore, the LD, of extract may
be considered to be greater than 2000 mg/kg. According to
the Globally Harmonized System (GHS) of Classification and
Labelling of Chemicals, the substances having an LD50 value
greater than 2000 mg/kg are considered as relatively safe [11].
In some related studies, the LD, values of therapeutic herbal
extracts have been found to be greater 2000mg/kg, and as per
the GHS criterion, these extracts have been considered to be
reasonably safe on acute exposure [12].

In the sub-acute toxicity study, two groups of mice were
treated with 400 and 800 mg/kg doses of extract for 14 days
and the effects were monitored on biochemical and
hematological parameters and histopathological features of
liver and kidneys of treated animals. Interestingly, none of the
studied parameters showed any evidence of adverse effects in
400 mg/kg treated group of mice. However, various treatment-
related adverse effects were visible in the studied parameters
in the 800 mg/kg treated group of mice. For example, a
significant increase was observed in ALT, AST and total
bilirubin in 800 mg/kg extract-treated animals. Since, ALT is
a cytoplasmic enzyme found in very high concentration in the
liver, an increase of this specific enzyme suggests a possible
hepatocellular damage due to the extract treatment in mice.
Similar findings were reported by Rhiouani et al. in case of
the Moroccan traditional medicinal plant, Herniaria glabra,
where the highest dose of extract caused a significant increase
in ALT [13]. Similarly, the finding of an elevated level of total
bilirubin in 800 mg/kg group may be due to the retention of
bile subsequent to intrahepatic or extrahepatic bile flow in
treated animals [13]. In addition to these parameters, the
urea and creatinine also showed a significant rise in 800 mg/kg
group. According to Satyanarayana et al. a concomitant
rise of creatinine and urea provides a positive indication
towards adverse effects in kidney functions [14]. Therefore,
a concurrent increase in the levels of urea and creatinine,
as noticed in the present study, indicates that 800 mg/kg
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dose of extract also brings out certain adverse effects on
kidney functions in experimental animals. Of the various
hematological parameters analyzed in this study, only some
slight increase was noticeable in the RBC and WBC counts
in 800-mg/kg extract treated group of mice. It is assumed that
this increase in erythrocytes and leukocytes may be due to
an increase in the rate of hematopoiesis. In general, in such
clinical conditions, the body produces more cells to meet out
the demand for more mature cells, for example in conditions
such as dehydration, blood loss, etc. [15]. Therefore, it is likely
that any such factors might be responsible for the rise of RBC
and WBC counts in 800-mg/kg group. It may be mentioned
here that in many toxicity tests, the rapid rate of renewal of
hematopoiesis has been considered as a sensitive target for
toxicity [15].

Another important finding of this study was this that the
histological assessments of liver and kidneys of animals that
received the 800 mg/kg dose of extract for 14 days showed
various treatment-related toxicological changes viz. dilated
sinusoids, apoptotic nuclei and inflammatory infiltrate inside
sinusoidal capillaries in the liver and disorganization of tubules
and glomeruli, enlarged interstitial spaces, etc. in the kidney.
This observed hepato-renal toxicity of the high dose of plant
extract is also supported by marked clevations of ALL, AST,
creatinine, and urea in biochemical tests, which are good
indicators of liver and kidney functions [14,16]. Therefore, these
two findings together suggest that administration of the extract
at 800 mg/kg dose for two weeks duration induces significant
damage to the liver and kidneys of treated animals.

CONCLUSION

In conclusion, the acute toxicity study on H. rosa-sinensis leaf
extract suggests that a single 2000 mg/kg limit dose of extract
is devoid of any adverse effects in mice. However, the subacute
toxicity study indicates that repeated intake of extract in high
doses (800 mg/kg) for 14 days may cause liver and kidney toxicity
in mice. Hence, this study suggests that a low dose of extract
(i.e. 400 mg/kg) of this plant should be considered as safe in

traditional medicinal use.
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