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Abstract

The purpose of toxicity testing is to provide adstgudatabase to make decisions
concerning the toxicology properties of chemicad aaommercial products. In some
situations, the purpose is to decide whether anmétgill be safe. Under the conditions of
expected use in other situations, the objectivte isstablish the safe limits in condition of
use. The methanolic extract ofiba pentandra was evaluated for acute and subacute
toxicity in adult Wistar rats. For the study of &etoxicity, the methanol extract of roots of
C. pentandra (MCP) was given separately in various doses (80, 000, 2000 mg/kg) by
oral route. The results showed no signs of toxigtich as general behavior change,
mortality, or change in gross appearance of intesrgans. Subacute toxicity was studied
by daily oral doses 100, 400 and 750 mg/kg (lowedastermediate dose and high dose)
orally for 28 days. The results showed no abnotimalin treated groups as compared to the
controls. Although significantly different, all ahe values were within normal limits.
Neither gross abnormalities nor histopathologiteliges were observed.
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1. Introduction

Various parts of theeiba pentandra are reputed in indigenous medicine. The roots are
stimulant, tonic diuretic, emetic and antispasmodicey have hypoglycemic effect and
are used in diabetes, dysentery and gonorrhoeaydumg leaves are emollient; decoction
of the leaves is used to wash hair. The flowersdaraulcent and useful in lochiorrhoea.
A decoction of flower is taken as laxative. The koar emetic, diuretic, astringent and
febrifuge. The unripe pods are astringent and deemt] useful in vertigo and migraine.
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In Nigeria the seed oil is used in rheumatism. Tree yields a dark almost opaque gum
similar to tragacanth and is used as substitutekdétira gum. It is astringent, tonic and
laxative. The gum is given in bowel complaints,nfiai micturation and gonorrhea [1].

The organization for economic corporation and dgwelent (OECD) panel of experts
defines acute toxicity as “the adverse effect agegrwithin a short time of (oral)
administration of a single dose of a substance wtiple doses given within 24 hrs. And
subacute toxicity as “the advance effects occuraagesult of the repeated daily (oral)
dosing of a chemical to experimental annual fot frast exceeding 10%) of the life span
[2]. Although opinions different on the length ofpesure. Exposure in a subacute study
is generally from 1-3 months. The National Acadeshiscience (NAS) defines subacute
exposure from a few days to 6 months [3]. Whendh@sies are translated terms of
human exposure, acute toxicity represents lifeatier@ng crises of accidental catastrophes
and over doses, suicidal attempts acute toxicity,ttie other hand, represents daily
ingestion or additive or agricultural chemical cess food.

The purpose of toxicity testing is to provide admgudatabase to make decisions
concerning the toxicology properties of chemicatl aommercial products. In some
situations, the purpose is to decide whether a naht&ill be safe. Under the conditions
of expected use in other situations, the objedtvte establish the safe limits in condition
of use. This process is called hazard evaluati@hvewuld contribute to the introduction
of new industrial chemicals and household products.

Subacute toxicity testing gives the valuable infation on the cumulative toxicity of a
substance, forget organs, physiological organ aathlolic of a compound at low dose
prolonged exposure. A wide variety of adverse ¢ffiam be detected. The result from
such studies can provide information’s which witl & selecting dose level.

The long term safety level of a compound can béipted from acute or shorter than
subacute studies [4, 5]. Acutely non-toxic compaunday be toxic from prolong
exposure, even at low dose level, due to cumulataranges in enzyme level and
disruption of physiological and biochemical homes.

Oral and inhalation subacute studies are genedaltyied out in three months. In
shorter live animals (rodents) and one year in déordiyed animals (dogs and monkeys).
Subacute plural studies are usually performed & month or tests. The common routes
of administration employed in subacute toxicitiaglges are oral, dermal and respiratory.

2. Materialsand M ethods

2.1. Preparation of alcohalic plant extract

Freshly collected root ofeiba pentandra was dried in shade and pulverized to get a
coarse powder. A weighed quantity of the powderOQt) was passed through sieve
number 40 and subjected to hot solvent extraction $oxhlet apparatus using methanol,
at a temperature range of 550C to 650C. Beforeadied every extraction the marc was
completely dried and weighed. The filtrate was evated to dryness at 400C under
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reduced pressure in a rotary vacuum evaporator. pereentage yield of methanolic
extract was 8.83% w/w.

2.2. Experimental animals

Adult male and female Wistar rats (125-150 g) wesed for acute and subacute toxicity
study. These animals were kept in polypropyleneesagnder identical animal house
condition and provided with standard pellet andewvat libitum. Each cage contained 3
rats of the same sex with a bedding of husk, antdl2 light/dark cycles were provided.
Environmental conditions were maintained at a tawaipee of 22°C + 2°C and a relative
humidity of 60% + 10%.

2.3. Acute oral toxicity studies

Toxicity studies conducted as per internationattgeppted protocol drawn under OECD
No 420 guidelines [6]. The overnight fasted ratsemgivided into 4 groups, each group
consisting of 3 animals. The methanol extract oftsoof C. pentandra was given
separately in various doses (50, 500, 1000, 2000kghgby oral route. After
administration of the extract, the animals wereeobesd continuously for the first two
hours and 24 hrs to detect changes in the behalioesponses and also for tremors,
convulsion, salivation, diarrhoea, lethargy, slempd coma and monitored for any
mortality.

2.4. Subacute toxicity studies

Four groups of rats were used in subacute toxagtilgy of methanol extract of roots of
C. pendantra and each group consists of 6 rats. The groupdraatiment were designed
as follows:

Group 1 - Control treated with saline (2 ml/kg,.p.o
Group 2 -C. pendantra (100 mg/kg, p.o.)
Group 3 -C. pendantra (400 mg/kg, p.o.)
Group 4 -C. pendantra (750 mg/kg, p.o.)

Six groups of rats receive@. pentandra at 100, 400 and 750 mg/kg (low dose,
intermediate dose and high dose) orally for 28 daye group which served as control
received equivalent quantity of normal saline gralAnimals were observed for signs and
symptoms, behaviour alteration, food and waterkmtand body weight changes. All
animals were observed twice daily for mortality idgrthe 28 day period of study. The
weight of each rat was recorded on day 0 and aklyéstervals throughout the course of
the study. The group mean body weights were cakxila

At the end of the 28-day period the animals wemstefh overnight. The following
morning, each animal was heparinised and blood ksnere collected from the orbital
sinus. The blood sample was collected after 24thefast doses of alcoholic extracts.
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Haematological analyses were performed in totabdblovas collected in heparinized
funnels and tubes with EDTA The relative blood a&di white blood cell count (WBC),
red blood cell count (RBC), haemoglobin (Hb), ergttyte sedimentation rate (ESR),
platelets, clotting time and packed cellular volu(REV) were determined using routine
method [7]. In addition, biochemical analyses wpegformed in serum obtained after
centrifugation of total blood without anticoagulsnat 2400 rpm for 15 min. the analysis
of blood glucose [8], Cholesterol [10], serum giatde pyruvate (GPT) [9] and glutamate
oxaloacetate transaminase (GOT) [9], alkaline phatgse, total bilirubin [11], Urea and
BUN [12], total protein and albumin [13] and creatie [14] were estimated in serum.
Urine samples were also collected at the end oty period and analyzed for specific
gravity, pH, glucose, proteins, ketones, and ocdtldtod. At the end of 28 days,
experiment animals were autopsied and vital organdiver, kidney, spleen, lung, heart
and brain were removed and subjected to gross exdiom and later weighed.

Since liver and kidney are organs of metabolismexatetion, potentially toxic agents
are likely to affect them. So, portions of thesgams were fixed in buffered 10% formalin
and 5um thick paraffin sections were made and stainet titemotoxylin and eosin [15]
for microscopic examination.

2.5. Statistical analysis

The values were expressed as mean = SEM. Stdltiatiedysis was performed by one
way analysis of variance (ANOVA) followed by Tukewultiple comparison test?
values < 0.05 were considered as significant.

3. Resultsand Discussion
3.1. Acute toxicity studies

Acute toxicity has been defined variously by vasoexperts. The organization for
economic cooperation and development (OECD) pafhetxperts has defined acute
toxicity as “the adverse effect occurring withirslaort time of (oral) administration of a
single dose of a substance or multiple doses giithin a span of 24 hours.

The purpose of acute toxicity studies is to detaarthe LR}, values which help in
determining the safe dose range at which the damghe used such that there is no
harmful or lethal effect on the animal.

No mortalities had occurred during acute toxicitydées show theC. pentandra did
not produce death even at high dose (2 g/kg) aridiséound to be safe.

3.2. Subacute toxicity studies

It was observed that the animals fed with extraciCo pendantra were healthy. No
unusual changes in behavior or in locomotor agtivito ataxia, and no signs of
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intoxication were observed during the 28-day peribld differences were found in
growth between the control group and the animalswith different levels of the extract
of C. pentandra, (Table 1). No change in fur coating, eyes angiratory functions.
There was no significant difference in the food amater consumption between the
treatment and control groups.

Table 1. Changes in body weight of rats followirgatment with different doses of MCP.

Treatment (n?;/?((;) Body weight (gm)
Initial After 28 days
Control - treatment
160+ 0.9 183+ 1.4
100 169+ 1.1 189+ 1.7
MCP 400 165+ 0.7 190+ 1.3
750 158+ 1.4 192+ 1.6

N = 6 animals in each group; values are expressattas = SEM.
NS = Statistically not significant.
Data were analyzed by one-way ANOVA followed byk&y multiple comparison test.

Haematological parameters, RBC, WBC (Total), HbRESlatelets, clotting time and
PCV, in both control and experimental rats, weresignificantly different P >.05) forC.
pentandra (Table 2). All values were found to be within thermal range for rats, and
there were no differences between the groups.

Table 2. Effect of MCP on haemotological chesn rats.

Total .
Treat. 29 hp RBC  \wec  ESR platelets 10N pey
(mg/ (am %) (10% (107 (mm/ (KiuL) time (%)
ment kg) mnt) 1%thr) (sec.)
mm)
Control 1285+ 4.02¢+ 810+ 3.05+ 595+  129.64% 38%
056 058  0.24 0.06 19.18 1.37 2.83
1o 1817t 415%+ 7.86x 312+ 580+ 134.83% 421
035 025 017 0.07 2324 2.20 1.36
14.08t 4.37+ 8.06+ 3.10+ 595+ 12833+ 46t
McP 400 T5e2 032 026 0.10 2658 0.78 2.66
s5g 1394t 446+ 7.9%  304r 605+ 12610 40t
094 035 0.3 015 2359 2.34 2.56

N = 6 animals in each group; values are expressattast SEM.
NS = Statistically not significant.
Data were analyzed by one-way ANOVA followed by @ykmultiple comparison test.

The levels of serum analytes, such as glucoseestenbl, alkaline phosphatase, total
bilirubin, urea, BUN, total protein, and creatiniwere not significantly different between
the control and the experimental groups of r&ts0(05) when fed withC. pentandra
(Tables 3 and 4). In other hand, serum glutamatauvaye (GPT) and glutamate
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oxaloacetate transaminase (GOT) were significardiged when compared to control
group rats. Analysis of the urinary metabolite levéspecific gravity, pH, glucose,

proteins, blood cells, and ketones) showed traceoopresence of these in both control
and experimental animals fed with extract (Table 5)

Table 3. Effect of MCP on biochemical parametensais.

Dose Glucose Cholesterol SGPT SGOT ALP Total Bil.
Treatment (mgikg)  (mg%) (mg%) (U/L) (UIL) (VL) (mg%)
Control - 86+ 1.5 118+ 1.70 130.8& 2.0 62.5t 1.3 192+ 2.1 0.83t 0.04
100 94+ 2.10° 110+ 1.65 124.6: 2.9 58.0+ 1.7 189+1.96 0.7% 0.07
MCP 400 89+1.8 108:1.98 118514 65.0+24  190+1.75 0.86:0.02

750 97+2.0° 113+ 2.86 148.00 2.7 76.0+ 2.0 183 +2.0 0.84+0.06

N =6 animals in each group; Values are expresseteas + SEM.

¥P<0.01;°P<0.05 vs control.

NS = Statistically not significant.

Data were analyzed by one-way ANOVA followed by @yknultiple comparison test.

Table 4. Effect of MCP on biochemical parametersais.

Dose Urea BUN Creatinine Total protein
Treatment (mgkg)  (mg%) (mg%) (mg%) (gm%)
Control - 31.5+1.14 23.65-2.13 0.8+ 0.10 8.0+ 1.10
100 34.7+1.43 2597 1.17 0.7+ 0.02 7.5t 1.06
MCP 400 30.5+1.57 27.241.78 0.8t 0.07 8.2+ 1.20
750 39.2+ 2.0 26.16+ 2.34 0.9+ 0.09 7.8:1.28

N = 6 animal in each group ; Values are expressedeas + SEM.
NS = Statistically not significant.
Data were analyzed by one-way ANOVA followed by @yknultiple comparison test.

Table 5. Effect of MCP on urine analysis irsrat

Treatment (rrl?g/i(;) SgFr):\iltf;,C PH Glucose  Protein I:)?)t;)igs E>():I(g|(|)sfj
Control - 1.02+0.04 6.72+0.19  NIL NIL NIL NIL
100 1.03+0.06 6.58+0.18 NIL NIL NIL NIL

MCP 400 1.04+0.03 6.59+0.16  NIL NIL NIL NIL
750 1.06£0.02 6.25+0.24  NIL NIL NIL NIL

N = 6; Values were expressed as mean + SEM.
NS = Statistically not significant.
Data were analyzed by one-way ANOVA followed byk&y multiple comparison test.

Table 6 depicts the organ-to-body mass ratios afhals at the end of 28 days’
feeding. No abnormal changes were observed in argess with respect to body mass of
extract of C. pentandra fed rats in comparison with controls. Observatiafisgross
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pathology immediately after dissection, on ratalbfgroups were found to be uniformly
healthy, lacking in any apparent pathological abraiities.

Table 6. Effect of methanol extract of MCP on weiflaM) of vital organs of rats.

Treat- Dose

ment  (mg/kg) Liver Kidney Heart Lungs Spleen Brain

Control - 4.02+£0.17 1.30:t0.19 0.7220.03 1.720.14 0.90:0.07 1.850.16
100 4.05£0.30 1.330.17 0.76:0.04 1.650.12 0.97%0.08 1.96:0.12

400 4.12+0.16 1.3A#0.34 0.6%#0.02 1.70:0.10 1.06:0.06 2.0£0.14
750 3.97+0.13 133020 0.74005 1.76:0.16 1.150.18 1.720.25

MCP

N = 6 animal in each group; Values are expressexhean + SEM.
NS = Statistically not significant.
Data were analyzed by one-way ANOVA followed by @yknultiple comparison test.

Histopathological examination of the liver and legs in the control and th€.
pentandra extract fed groups showed no differences, indigathat feeding thes€.
pentandra extract of roots at these levels to the rats did mesult in any adverse
toxicological effect on these organs (Figs. 1 and 2

(b)

© ' 1)

Fig. 1. Histopathological studies of liver - subgctoxicity studies; (a) section of liver
treated with normal saline, (b) section of livezaied with MCP (100 mg/kg), (c) section
of liver treated with MCP (400 mg/kg), (d) sectiofliver treated with MCP (750 mg/kg).
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(d)
Fig. 2. Histopathological studies of kidney - sultadoxicity studies; (a) section of kidney
treated with normal saline, (b) section of kidnesated with MCP (100 mg/kg), (c) section

of kidney treated with MCP (400 mg/kg), (d) sectiohkidney treated with MCP (750
mg/kg).

The purpose of this study was to look at the tdxiprofile of theC. pentandra. A 28-
day study is considered a subacute study, whigrelsaccepted for eliciting any toxicity
on long-term feeding. It gives valuable information the cumulative toxicity of a
substance on target organs or physiological analméit effects of the compound at low
dose on prolonged exposure. A wide variety of astveeffects can be detected from
subacute toxicity studies. The result from sucaldiss can provide information, which
will aid in selecting dose level. The long ternfeta level of a compound can be
predicted from acute or shorter than subacute esudicutely nontoxic compounds may
be toxic on prolonged exposure even at low doseldesiue to cumulation, changes in
enzyme level and disruption of physiological andcbemical homeostasis. Subacute
studies are generally carried out in few days teghmonths.

According to Onyenyili and co-workers [15], anaerfolowing administration of an
agent can be as a result of lysis of blood celt#@ninhibition of blood cell synthesis by
the active constituents of the extract, and deereashematological parameters in
experimental animals has been associated with @n§b6i]. There was no significant
change in haematological parameters in the extteeised animals compared to the
control (Table 2), which indicates that there islygs of blood cells and/or inhibition in
blood cells synthesis by the active constituent€.qfentandra extract. The above results
suggest the non toxicity &. pentandra in rats.
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Clinical chemistry parameters were statisticallyt msignificant in comparison to
control groups except SGOT & GPT levels. Howevleré was no alteration shown in
histopathological studies of liver tissues. Theg aonfirming the absence of adverse
effects. No adverse effect has been observed ai fanction test also. No mortality was
recorded in rats treated with higher dose of 750kmgThe toxicity study of the drug
reflected the innocuous nature of this plant ex¢raim hepatic, renal and haemopoetic
system even at high dose.

Rats treated with the various doses of the ex{{Ha®, 400 and 750 mg/kg) had no
significant change in body weight. No statisticatignificant differences existed in the
absolute and relative weights of all the isolateghas between the treated and the control
rats (Table 6). Kluwe documented that the absalug@n weight has been observed to be
a relative sensitive indicator of nephrotoxicityr fanown nephrotoxicants [17]. An
increase in kidney weight (either absolute or redgtindicates nephrotoxicity [17]. The
C. pentandra did not induce any toxic effect on the kidneys #ma&l other organs going by
this indicator, since the absolute and relativeghts of the organs were not significantly
different from control values.

Microscopic data together with the data of macrpgc@valuation of the animals’
organ showed that both test and control groups weaetically healthy. According to the
data of histological examination, no toxic or afiereffects ofC. pentandra were detected
in the test group. No local irritating effects bktdrug preparation were observed in the
test group during the study period. Our experimshtsved tha€. pentandra has a safe.

In histopathological studies, the liver of treataimals showed normal histological
feature at 100, 400 and 750 mg/kg. No degeneratfohepatocycle, focal steatosis,
congestion of central vein and inflammation of pbttact when compared with control
animals. The kidney of treated rats showed norraahgruli and there is no necrosis of
tubular epithelium in the kidney. Gross examinatidriver and kidney on histology did
not reveal any abnormalities. Thus, it was condiuttext C. pentandra did not produce
any toxic effect in male albino rats.

4. Conclusions

No mortality was recorded in experimental animadsited with the drug orally at a dose
of 750 mg/kg . The toxicity study of the drug refied the innocuous nature of this plant
extracts on hepatic, renal and haemopoetic systean @t high dose level of daily
administration for 28 days in rats. From the abm@suilts, it is clear that the. pentandra
did not produced toxic effect in rats.
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