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Abstract

The acute and subacute toxicity of Commiphora
swynnertonii extracts on albino mice and rats was verified.
For the acute toxicity study, oral administration of C.
swynnertonii hexane and chloroform extract with doses of
500, 1000, and 2000 mg/kg body weight induced no
treatment-related signs of toxicity in the animals during the
14 days of the experimental period. In the sub-acute toxicity,
C. swynnertonii hexane extract showed a significant
decrease in mean corpuscular volume (MCV), hematocrit
(HCT) and a significant increase in Mean platelet volume
(MPV). A significant decrease in aspartate amino-
transferase (AST) and creatinine was also observed. In the
rats treated with C. swynnertonii chloroform extract, the
significant change in white blood cell (WBC), Red blood
cell (RBC), Mean corpuscular volume (MCV), Mean
hemoglobin concentration (MCH), Mean platelet volume
(MPV) and hemoglobin (Hb) were observed.The
significant change in alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphate
(ALP), creatinine, albumin and bilirubin wasalso observed.

Introduction:

Commiphora swynnertonii (Burseraceae) is widely
distributed in the Northern part of Tanzania and Southern
part of Kenya, (Kalala et al., 2014) including tropical and
subtropical part of Asia and South America (Adam et al.,
2013). Itisasmall tree highly branched with spine reaching a
height of about 2 to 3 meters (Ruffo et al., 2002).The barks
are the pale grey that peels off in papery pieces and when
damaged it release a watery, milky sap which later becomes
reddish brown resinous exudates. The sap of C.
swynnertonii has for a long time been utilized as anti-
ectoparacites and is applied on animal skins for control of
ticks, fleas, tsetse flies, bed bugs and mange mites (Kaoneka
etal., 2007). Anumber of investigations have focused on the
validation of ethnoveterinary and ethnomedical
information of C. swynnertonii plant. Sambuta & Masola
(2006) reported the anti-ectoparasitic effects of C.
swynnertonii extracts against ticks, fleas and mites.
Mkangara et al.,20154a reported acaricidal activity of C.
swynnertonii stem bark extracts against Rhipicephalus
appendiculatus and Amblyomma variegatum. C.
swynnertonii were reported to exhibit antimicrobial,

antifungal and antiviral activity (Mkangara et al., 2014b).
This paper reports the acute and subacute toxicity of C.
swynnertonii hexane and chloroform extracts.

Methodology:

Exudates collection: exudates of C. swynnertonii were
collected from Mererani, Simanjiro district in Arusha
region, Tanzania. The plant was identified by a botanist
from TPRI and voucher specimen coded CS oo1 is
deposited at the Nelson Mandela African Institution of
Scienceand Technology.

Extraction of plant materials: exudates weighed 78.8 g
was mixed with 150 ml of distilled water followed by 150 ml
of hexane. The solution was thoroughly shaken and
allowed to settle in order to form two layers. The hexane
layer was separated from aqueous layer by decantation.
Further, 150 ml of chloroform was poured into the
separating funnel containing aqueous layer. The solution
was shaken and left for 6 hrs and the chloroform layer was
separated from the aqueous layer. The two extracts
obtained were concentrated through vacuum rotary
evaporator, the extracts obtained were kept in a beaker
covered withaluminum foil, stored at 4°C for furtheruse.
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Experimental animals: albino mice of both sexes,
weighted between 19-36 gaged 4 to 5 weeksand albinorats
of both sexes weighed between 46-192g aged 7 - 8 weeks
were randomly obtained from Sokoine University of
Agriculture (SUA), Morogoro, Tanzania. Theanimalswere
allowed to stay in cages with sawdust litters at a controlled
temperature of about 25°C to 29°C and lighting of 12 hours
oflightand 12 hoursof darkness foreach 24 hours period.

Acute oral toxicity: the toxicity studywas doneaccording
to Organization for Economic Co-operation and
Development (OECD) guidelines number 425 of 2001
(OECD/OCDE, 2001). The mice were acclimatized for 7
days before treatments, and they were provided with
standard diet and water. The animals were divided into
seven groups of six animals each (3 males and 3 females),
one control groupsand six treated groups. Body weights of
the mice were determined and the dose was calculated in
accordance with theirbodyweights. The control group was
given distilled water and the three treated groups were
given doses of 500, 1000 and 2000 mg/kg body weight of
hexane extract while other three groups were given doses
of 500, 1000 and 2000 mg/kg body weight of chloroform
extract. The animals were observed for their toxic
symptoms, behavioral changes, and mortalityatleast once
daily fori4 days.

Sub-acute toxicity: forty-two albino rats were divided
into seven groups of six animals each (3 males and 3
females), one control groups and six treated groups.
Control group was given distilled water and the three
treated groups were given doses of 250, 500 and 1000
mg/kg body weight of hexane extract while other three
groups were given doses of 250, 500 and 1000 mg/kg body
weight of chloroform extract. All administrations were
done every 24 hours via oral gavage throughout the
experimental period. The rats were weighed daily and also
subjected to thorough observations for mortality and any
behavioral changes, during the 28-day experimental
period. After 28 daysall rats were weighed and the blood of
each rat was collected through eye orbital vein into two
vacutainer tubes for each animal. Hematological
parameters including white blood cell (WBC), Red blood
cell (RBC), Hematocrit (HCT), Mean corpuscular volume
(MCV), Mean hemoglobin concentration (MCH), Mean
platelet volume (MPV), Mean corpuscular hemoglobin
concentration (MCHC), and hemoglobin (Hb) were
determined using the blood samples contained in the
EDTA tubes. The blood samples contained in plain
vacutainer tubes were centrifuged and the serum obtained
was subjected to biochemical parameters such as total
protein, bilirubin, alkaline phosphate (ALP), aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
creatinine and albumin. After blood collection, all rats
were dissected and internal organs such as liver, heart,

lungs, spleen, and kidneys were carefully removed and
weighed individually. Organs were fixed in 10% formalin
thensectionswere prepared and stained with hematoxylin
and eosin before microscopicexamination.

Statistical analysis: the Student’s t-test was used to
compare initial body weight and final body weight for
both control and treated groups of animals while one-way
analysis of variance (ANOVA) was used for multiple
comparisons of the means for hematological, biochemical
and organ weight data between the control and treated
groups of animals. All statistical analysis was by
STATISTICA software-8;level of significance p<o.05.

Results:

Acute oral toxicity: the oral administration of C.
swynnertonii hexane and chloroform extract at 500, 1000
and 2000 mg/kg bodyweight doses had no clinical adverse
effect of substance related toxicity and did not cause any
mortalityduring the 14-days observation period.

Sub-acute toxicity: daily repeated oral administration of
C. swynnertonii hexane and chloroform extract at 250, 500
and 1000 mg/kg body weight doses for 28 days did not
induce any evident sign of toxicity and mortality in the
treated animals.

Body weight changes: in the C. swynnertonii hexane
extract the significant increase (p<o0.05) in body weight of
male rats was observed in control and at the dose of 250
mg/kg body weight (Table-1). In C. swynnertonii
chloroform extract the significant increase (p<o.05) in
bodyweightwasobserved in control malewhileatthedose
of 500 mg/kg body weight, the significant increase
(p<o.05) in body weight was observed in both male and
femalerats (Table-2).

Organ weight: finding from this study revealed that the
weight of the liver treated with C. swynnertonii hexane
extract was significantly decreased (p<o.05) while the
other organs such as heart, spleen, lung and kidney
showed no significant change in weight (Table-3). Further
the significant decrease (p<o0.05) in weight of liver, heart,
spleen, lung, and kidney were observed in the rats treated
with C. swynnertonii chloroform extract (Table-4).

Hematological parameters: finding from this study
revealed that, with the exception of significant decrease
(p<0.05) in MCV, HCT and significantincrease (p<0.05) in
MPV in the rats treated with C. swynnertonii hexane
extract, administration of this extract at all the
investigated doses had no significant (p>o0.05) effect on
WBC, RBC, MCH, MCHC and Hb when compared with
control (Table-5). Additionally the significant decrease
(p<o0.05) in WBC, RBC, MCV, MCH, Hb and significant
increase (p<0.05) in MPV was observed in the rats treated
with C. swynnertonii chloroform extract (Table-6).
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Biochemical parameters: significant decrease
(p<0.05) in ALP level was observed in male rats
whereas significant decreased in AST and
creatinine was observed in the female rats treated
with C. swynnertonii hexane extract (Table-7).
Furthermore significantincrease (p<o.05) in ALT,
ASTand creatinine observed inrats treated with C.
swynnertonii chloroform extract while significant
decrease (p<o0.05) in albumin and significant
increase (p<0.05) in bilirubin was observed in the
male rats treated with C. swynnertonii chloroform
extract (Table-8).

Histopathological analysis: the microscopic
examinations of the liver, kidney, spleen, lung,
and heart of the animals treated with C.
swynnertonii hexane extract revealed no
abnormalities in the overall structural orientation
of the organs during subacute toxicity study (Fig.-
1). Furthermore, the examination of a liver section
of the animals treated with C. swynnertonii
chloroform extract revealed moderate to severe
congestion and the initial stage of necrosis (Fig.-
2). The kidney section of the animals treated with
C. swynnertonii chloroform extract induced
congestion and destruction in the glomerulus’s
shape (Fig.-2).

Table-1: Body weight (g) of control & rats treated with

C. swynnertonii hexane extract measured during sub-
acute toxicity

Dose Sex Mean+SEM Mean+SEM P-value
(mg/kg BW) atdayo at day 28
Control M 80 +3.00 123+8.00 0.04

F  107+13.00 117.5+20.5 0.70
250 M 68 +s5.00 104.5 £5.5 0.04

F  s585=+12.5 82 +12.00 0.31
500 M 875 £26.5 96.5 £30.5 0.84

F 58 +2.00 77.5 £7.5 013
1000 M  154.5 £37.5 192.5 £15.5 0.45

F 15 +23.00 121 £21.00 0.86

Table-2: Body weight (g) of control and rats treated
with C. swynnertonii chloroform extract measured
during sub-acute toxicity

Dose Sex Mean+SEM Mean+SEM P-value
(mg/kg BW) atdayo at day 28
Control M 80 +3.00 123+ 8 0.04

F  107+13.00 1u7.5*205 o0.71
250 M 72 +7.00 96 +20.00 0.37

F 67+8.00 79.5 = 0.5 0.26
500 M  775=%15 104.5+2.5 0.01

F  63+0.00 90.5+3.5 0.01
1000 M 16.5+12.5 131+10.00 0.46

F  121.5%21.5 143.5+20.5 0.54
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Table- 3 to 8: Different superscripts denote statistical
significanceasper Duncan's multiplerange test (p<o.05)

Table-3: Organ-body weight of control & rats trea

ted with C.

swynnertonii hexane extract measured during sub-acute toxicity.

Organ Sex Control 250* 500* 1000* P-value
Liver M 3.50*0.11" 2.42+0.28" 3.47+0.60" 3.16£0.28a 0.02
F  4160.48" 4.4120.48' 3.65+0.01" 1.98+ 0.22" 0.03
Heart M 0.59+0.04 0.44+0.02 0.63+0.05 0.45+0.03 0.06
F  0.59+0.02 0.58+t0.11  0.43+0.06 0.38+0.10 0.3
Spleen M  0.25+0.02 0.21#0.01  0.39+0.05 0.22+0.03 0.06
F  0.32+0.02 0.27+0.04 0.26%£0.00 0.20+0.05 0.22
Lungs M 0.78+0.18 0.58+0.03 1.18+0.24 0.69+0.14 0.20
F  1.06+0.25 1.09+0.24 0.74%t0.12 0.44%+0.14 0.12
Kidney M 0.49+0.16 0.32#0.02  0.84+0.16 0.33£0.02 0.09
F  0.48+0.01 0.49+0.11  0.43+0.03 0.29+0.05 0.09

Values: mean + SEM, M=Male, F=Female, *mg/kg BW

Table-4: Organ-body weight of control and rats treated with C.
swynnertonii chloroform extract measured during sub-acute toxicity

Organ Sex Control  250* 500* 1000* P-value
Liver M 3.50+0.11° 2.92#0.21' 2.88+0.05' 2.79+0.04  0.04
F  416+0.48" 3.73+0.28' 3.21¥0.15a 3.50+0.17° 0.02
Heart M 0.59+0.04° 0.38+0.00° 0.56+0.01" 0.43+0.02° 0.01
F  0.59%0.02" 0.49+0.07" 0.30%0.07' 0.40+0.02" 0.04
Spleen M 0.25+0.02" 0.28+0.01' 0.25+0.00" 0.2120.02° 0.02
F  032+0.02" 0.23t0.01' 0.8+0.01' 0.23+0.02' 0.01
Lungs M 0.784018° 0.54%0.02" 0.79+0.02° 0.63%0.02° 0.001
F  1.06%0.25° 0.95+0.00' 0.85+0.00° 0.74+0.00" 0.001
Kidney M 0.49+0.16" 0.32+0.00” 0.29+0.01' 0.36+0.01° 0.011
F  0.48+0.01' 0.42%0.01" 0.49+0.05 0.36+0.00" 0.04

Values: mean + SEM, M=Male, F=Female, *mg/kg BW

Table-5: Hematological values of control and rats treated withC.
swynnertonii hexane extract measured during sub-acute toxicity

M = male, F = female, BW = body weight

Parameter Sex Control 250%* 500* 1000* P-value
WBC M 56.05+0.62 59.91+3.02 52.22+0.24 48.86+0.41 0.06
(m/mm3) F 58.43 £0.54 48.66+4.71 51.73+1.17  48.33t0.57 0.12
RBC M 6.83+0.67 3.61%1.01 14.37%£5.05 5.81+0.31 0.08
(m/mm3) F 6.33+0.60 5.19+2.05 5.41+0.11 4.36+0.01 0.51
MCV M 66.5+0.05 58.65+2.65 60.94+0.16 59.6+0.90  0.06
(f1) F  615%t0.40° 59.7+0.80" 60.241.00° 61.25£0.36° 0.03
HCT(%) M 37.242.70" 20.85%4.95° 35.75+0.15" 34.55%1.35° 0.04

F  38.9#3.90 30.7+11.80 32.5*1.20 26.8+0.10 0.70
MCH M 23.2#1.90 25.65%3.35 25.24+0.37 24.7+0.70 0.82
(pg) F  23.85+t0.15 21.840.80 26.7+t0.70 27.24+0.37 0.06
MCHC M 42.5%2.40 44.15+7.75 41.89+0.21 41.5+0.60 0.97
(g/dl) F 38.9x0.10 36.7+1.80 44.4%0.40 45.06£0.16  0.05
Hb M 15.75+0.25 9.6+3.80  15.35%0.35 14.35%0.35 0.23
(g/dl) F 16.65+0.05 11.5£4.90  14.45+0.65 12.22+0.12 0.63
MPV M 7.25+0.05 7.3%0.30 14.45+0.05 7.3+0.10 0.39
(1) F  7.5£0.00" 7.3+0.00" 14.45%0.05 7.5£0.00'  0.021

Values: mean + SEM, M=Male, F=Female, *mg/kg BW
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Table-6: Hematological values of control and rats treated with

C.swynnertonii chloroform extract measured during sub-acute toxicity

Parameter Sex Control 250* 500* 1000* P-value
WBC M 56.05+0.62" 53.06£0.16° 51.22+0.24° 47.61+0.61" 0.001
(m/mm3) F 58.43+0.54° 54+0.35" 51.0541.49" 47.58+0.82" 0.001
RBC M 6.33t0.17° 4.27+115°  4.76+0.09° 5.71+0.05'  0.001
(m/mm3) F 6.83+0.10° 6.73*0.12a 5.39%0.44° 4.60+0.96" 0.001
MCV M  66.15+0.05" 62.45+0.35" 63.38+0.18° 60.59+0.01' 0.001
(f1) F 615+t0.40" 58.14%0.27° 60.5+2.20° 60.55£0.05  0.01
HCT(%) M 37.2+2.70 32.3%1.60  30.85%0.24 34.93+0.13  0.14

F  38.9+3.90 38.80+0.20 26.35+7.95 27.8+5.80 0.31
MCH M 251%01°  24.6%0.50" 23.63%0.07" 24.14%0.06" 0.05
(pg) F  23.85+0.15" 21.93+0.37' 21.9+1.30"  27.3+1.30" 0.04
MCHC M 42.5+2.40 36.35%2.75 37.55+0.05 39.10£0.20  0.23
(g/dl) F 38.9t0.10 38.620.30 36.5£3.40 45.2%2.10 0.13
Hb M 15.75£0.25° 12.95%0.65  11.45%0.05  10.5£0.20° 0.002
(g/dl) F 16.65+0.05" 14.5£0.30° 13.4+0.30° 9.7+0.20°  0.001
MPV M 7.2520.05" 7.65+0.05 7.65+0.05 7.55%0.05 0.01
(f1) F  7.5t0.00 7.6+0.00  7.5+0.10 7.35%0.15 0.39

Table-7: Biochemical parameters of control and rats treated with
C. swynnertonii hexane extract measured during sub-acute toxicity

Parameter Sex Control 250% 500* 1000*  P-value
ALT M 46.66+3.33  45.00+1.67  46.66+0.00 46.66+3.33 0.95
(u/1) F  54.99+1.67 54.99t833 49.99t0.01 69.99+0.00 0.10
AST M 88324833  88.32+31.66 119.99+0.00 63.33+10.00 0.28
(u/1) F  84.99+1.67' 76.66%333 5333333 66.67x0.01" 0.01
ALP M  262.58+135.44 253.686+3.37 250.41£0.09 210.188+0.12 0.94
(u/l) F 32339 +66.34 187.95+96.74 100.89+17.97 69.99+0.00  0.12
Albumin M 3.94+0.05 3.00£0.78 3.40£0.00  3.04+0.03  0.40
(g/dl)  F  371+0.02 4.15+0.60 3.7920.65  2.61+0.01 0.22
Bilirubin M 1.24+0.32 1.08+0.12 0.97+0.01  1.07+0.49 0.93
(mol/l) F 1.24%0.60 0.79+0.77 0.6620.08  0.62%0.00 0.8
T.protein M 7.16+0.n 7.61+0.76 8.74+0.00  7.00£0.64  0.20
(g/dl) F 7a4%0.49 6.52+0.44 612£0.53  6.91£0.01  0.44
Creatinine M 0.67+0.08 0.67+0.08 0.58+0.00 0.62+0.04  0.74

F 0544004  0.49+0.05  0.54+0.04 0.33+0.00° 0.05

Table-8: Biochemical parameters of control and rats treated with
C. swynnertonii chloroform extract measured during sub-acute toxicity

Parameter Sex Control 250* 500" 1000  P-value
ALT M 46.66+333 54.99+833 82.82+0.51 59.99+0.01 0.018
(u/1) F  54.90+1.67' 4333x0.00" 5833#1.67 6833+1.67 0.001
AST M 88324833  81.66+1.67 89.44+0.56 9Q0.17+0.51  0.54
(u/l) F  84.99+1.67 149.99+0.00° 96.663.34° 87.60+0.50" 0.001
ALP M  262.584135.44 382.81+134.05 391.99+0.50 425.66+0.00 0.67
(u/l) F 32339 +66.34° 304.04+0.00° 152.02+11.06' 149.26+2.76 0.037
Albumin M 3.94%0.05°  3.81+0.25 3.55£0.00°  4.70+0.01"  0.011
(g/d) F 371%0.02 3.29+0.00 3.85t030  3.95%0.01 0.12
Bilirubin M 1.24+0.32" 2.53+0.07  3.00%0.5  3.57t0.42'  0.01
(mol/l) F 1.24%0.60 1.26+0.50 2.10+0.28  2.59+0.10 0.19
T.protein M 7.16+0.11 8.51+0.95 7.19£0.01 7.83+0.01 0.29
(g/dl) F  714%0.49 7.67+0.00 7.68+010  8.12+0.22 0.24
Creatinine M 0.67+0.08 0.79+0.04 0.82+0.00  0.94+0.02 0.294

F  054+0.04° 0.83+0.00' 0.85+0.00' 0.92+0.03 0.002

Values: mean + SEM, M=Male, F=Female, *mg/kg BW

Discussion:

The acute toxicity was investigated in order to
determine whetheradministration of asingle high
dose of C. swynnertonii hexane and chloroform
extract brought any adverse effect on tested
animals during the 14 days after the oral
administration. In the present study, oral
administration of C. swynnertonii hexane and
chloroform in albino mice at 500, 1000 and 2000
mg/kg fori4 days had noeffects on mortality orany
examined clinical signs of toxicity. No acute
toxicity was found in mice treated with C.
swynnertonii extracts, so the approximate lethal
dose was determined to be higher than 2000
mg/kg.

The sub-acute toxicity study, which involved
rats given C. swynnertonii hexane and chloroform
extract at doses of 250, 500 and 1000 mg/kg body
weight, generally elicited no clinical signs of
toxicity, mortality or any behavioral changes.The
results from this study indicated that C.
swynnertonii hexane and chloroform extract
induced a normal change in body weight and
therefore it can be suggested that the tested
extracts had no effects on the body weights of the
rats.

Organ weight is an important index to detect
whether the organ was exposed to the injury or not
(Jothy et al., 20m). Findings from this study
revealed that the observed significant decreased
in the weight of the liver of rats treated with C.
swynnertonii hexane extract was not corroborated
by both the histological examination and other
biochemical parameters of liver function and
therefore indicating that the extract is virtually
nontoxic. The significant decrease in liver, heart,
spleen, lung, and kidney weight of rats treated
with C. swynnertonii chloroform extract
indicating that chloroform extract contains some
toxic substances that affected the weight of
internal organs of the rats. Blood is an important
index of physiological status in both man and
animals (Vaghasiya et al., 2on1). In this study, the
nonsignificant difference in WBC, RBC, MCH,
MCHC and Hb of the rats' treatment with C.
swynnertonii hexane extract indicated that the
extract may be nontoxic to the blood. Reductions
inRBC, MCV, MCH and Hb of the rats treated with
C.swynnertonii chloroform extract indicated that
the extract interfered with the normal production
of hemoglobin and its concentrations within red
blood cells. Thus, it can be suggested that C.
swynnertonii chloroform extract may possess the
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Figure-1(a&b): Treatment effects on histological examinations
of the main organs in the rats during subacute toxicity study.
Representative photomicrographs from liver, kidney, spleen,
lung and heart sections stained with hematoxylin and eosin
(x40), respective groups: (A) control group (B) treated group
(250mg/kg) (C) treated group (s00mg/kg) (D) treated group
(1000mg/kg).
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Figure-1b: Treatment- C. swynnertonii chloroform extract
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potential to induce anemia (Amna et al, 2013). The
observed reduction in WBC in the rats treated with C.
swynnertonii chloroform extract may suggest a decline in
the function of the immune system. Evaluation of
biochemical parameters may provide useful information
regarding the overall health status and alteration in
metabolic processes of the animals caused by ingestion of
plant extracts (Tarkang et al., 2012). The liver and the
kidneys are target organs for toxic chemicals due to their
essential functions in biological detoxication and
excretion processes (Bello et al., 2016). When the liver cell
is damaged, a variety of enzymes normally located in the
cytosol are released into the blood stream. The
transaminases (AST and ALT) and ALP are well-known
enzymesused asgood indicators of liver function (Ismail et
al., 2014). The kidneys excrete metabolic waste products
and regulate the serum concentration of a variety of
substances (Benouadah et al., 2016). Creatinine is an
important biomarker of renal toxicity and increases the
levels of these parametersindicatesa marked renal damage
(Suryavanshi et al., 2015). Results from this study showed
that oral administration of C. swynnertonii hexane extract
toalbino ratsrevealed the insignificant changes of most of
the serum biochemical parameters which suggest the non-
toxic nature of the extract. The observed significant
increase in ALT, AST and creatinine for female; albumin
and bilirubin for the male in the rats treated with C.
swynnertonii chloroform extract indicated that the extract
may induce liver damage probably by altered cell
membrane permeability leading to the leakage of the
enzymes from the tissues to the serum. The
histopathological result of liver sections of rats treated
with C. swynnertonii chloroform extract confirmed these
effects indicating normal to severe congestion and the
initial stage of necrosis. Regarding the kidney function, the
significant increase in serum level of creatinine in the test
groups treated with C. swynnertonii chloroform extract
suggests possible renal damage. Histological aspects
indicated a severe congestion and destruction of
glomerular’sshapeinthe kidney.

Conclusion:

The results from acute toxicity concluded that LD50 of C.
swynnertonii hexane and chloroform extracts is above
2000 mg/kg body weight. Following its 28-day repeated
daily oral dose administration of C. swynnertonii hexane
and chloroform extracts in the animals, it may be
concluded that C. swynnertonii hexane extract does not
elicit any treatment-related adverse effect at the
investigated dosesand thus may be classified to bevirtually
non-toxic. The observed some changes in the
hematological, serum biochemical parameters with end-
organ damage to the liver and kidney which lead to the
alterations in the normal physiological functions of the
animals, it can be concluded that the prolonged
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consumption of C. swynnertonii chloroform extract can
cause some virtually toxic effect in the blood and also cause
some damage to the internal organs. Therefore, caution
and safety measures should be taken before oral ingestion
of C. swynnertonii chloroformextract.
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