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Abstract: Problem statement: The aqueous leaf extract Bfyophyllum pinnatum has been reported

to possess antihypertensive, antiinflammatory, naiotobial, antidiabetic and antiulcer properties
among others. Being readily available and easyliivate, the use of the plant in herbal medicias h
been on the increase. Although there are few téogpcal reports on the extract, these have not been
sufficiently extensive. We therefore designed #tigly in order to evaluate more extensively thdeacu
and sub-acute toxicity of the extract in raipproach: Oral and intraperitoneal (i.p) Ldpexperiments
were conducted on Sprague-Dawley rats. Other rate wiven daily doses of 2 g Rgbody weight
(p.0) x 35 days at the end of which kidneys, heafteen and blood/sera were obtained for weight,
haematological and biochemical analy$ssults. While there was no death at a maximum acute dose
of 5 g kg* body weight by the oral route, the intraperitoneBk, was 1.8 g kgt body weight. Sub-
acute treatment did not significantly alter animadights, organ-to-body weight ratios, fluid intake,
hematological indices and the levels of AST, ALRI atbumin. ALT level was significantly reduced
(p<0.03) in the treated group. Total bilirubin acohjugated bilirubin levels were not significantly
altered in the treated grouponclusion: The results point to the possible safety of theeags extract
although more toxicological studies are neededtdion this.

Key words: Bryophyllum pinnatum, herbal medicine, toxicity, safety profile, acuteub-acute,
Sprague-Dawley rats

INTRODUCTION One of such widely used and studied plants is
Bryophyllum pinnatum (Lam.) Oken (= Kalanchoe
Herbal medicine has been gaining wide acceptancginnata Pers) of the family Crassulaceae. It is
in recent times. One reason for this trend is & of commonly called air plant, Canterbury bells, cathéd
orthodox medicines which put them beyond the reaclbells, life plant, Mexican love plant, miracle piaand
of many people particularly in resource poor caestr resurrection plant. It is found in many parts & thorld
(Osujih, 1993; Cohen-Kohler, 2007). There has beetargely because of its ease of cultivation whichyma
the erroneous impression that herbal medicines havalso be the reason for its extensive promotioneirbal
fewer adverse effects (Larrey, 1994; Chan, 2009)medicine. It is commonly found in the Southern pxrt
Although many of the claims ascribed to herbalNigeria. The plant is a perennial glabrous herbhwit
medicines have not been proven scientifically, soméwollow stem. It is 50-200 cm high and rarely braagh
herbs have been extensively studied thereby wamgant The leaves appear to be the choicest part of tig for
their promotion as alternative to or complements ofmedicinal purposes. The lower and uppermost leares
orthodox medicines. A major criticism associatedhwi simple but the middle ones are usually pinnately
the use of herbal medicines is the absence oftffaten compound with 3-5 leaflets, opposite, flat andpéli
evaluation of their safety profiles since many loérh  blades which are 5-20 cm long and 2-10 cm wide. The
have turned out to be toxic (Ernst, 2005; Yeehgl., margins of the leaves are crenate and sometimes
2008). It is therefore pertinent that safety agwesdés produce bulbils (Wagner and Sohmer, 1999).
should be conducted on natural products for whictPhytoconstituents of the leaves include flavonoids,
certain medicinal uses have been scientificallydeaéd saponins, bufadienolide-type glycosides, tannind an
(Saadet al., 2006). alkaloids (Ojewole, 2005; Yamagisttial., 1989).
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The leaves have been reported to possess a varieas free from particles was concentrated in a yotar
of medicinal properties including antimicrobial evaporator and dried in an oven at 40°C over 24 h
(Akinpelu, 2000), antiulcer (Pal and Nag Chaudhuri,(yield = 3.6 % w/w) and then stored in amber-caiore
1991), tocolytic (Gwehenbergeret al., 2004; bottles in a fridge (4°C). The aqueous extract was
Planggeret al., 2006), antidiabetic (Ojewole, 2005), reconstituted in distiled water and administered
antiinflammatory and analgesic properties (Ojewoleaccording to the experimental protocol.
2005). Other reported properties include anti-tumor
(Yamagishiet al., 1989; Obaseiki-Eboet al., 1993),

Animals: All experiments were performed using adult
%prague-Dawley rats of either sex weighing 200-@40

The animals were bred locally in the departmental
animal house, Department of Pharmacology and

Verbal communications with herbalists in addition xxwology,hUnlvedrgty tOf Ser:jln,l Biz_nm City, ’\rlrlqg:rdl:
to internet searches indicate that the plant haseda €y were housed In standard plastic cages a 0

popularity in herbal medicine. In spite of the ugef 2cCess to rat pellets (Bendel Feeds and Flour vl
properties, it seems that the safety profile of plent ~ EWU, Nigeria) and tap wated libitum. Animals were
has not been extensively studied. Reports exist ofXPosed to 12-h light/dark cycle with room temperat
toxicity to cattle following consumption of large at 28.0£1.0°C and were handled according to stahdar
amounts (Reppas, 1995) and this may have beerndue protocols for the use of laboratory animals (Nadion
the bufadienolide constituent (McKenzeal., 1987). Institute of Health USA: Public Health Service Ryli
Some workers (Torres-Santogt al., 2003) have on Humane Care and Use of Laboratory Animals,
evaluated few toxicological parameters using vesy | 2002). The study was approved by Faculty of
doses. A widely used plant such Bispinnatum needs Pharmacy, University of Benin Ethical Committee on
to be more extensively evaluated. Since most herbahe use of animals for experiments.

remedies in developing countries are not standeddiz

(Muhammad and Awaisu, 2008), it is pertinent 10 aqyte toxicological experiments: The oral or
Investigate the possml_e health implications follgv intraperitoneal median lethal dose @Jp of the
the ingestions of very high doses of plant extaiso, agueous extract dB. pinnatum was estimated by the

herbal medicines which are used for chronic diseaseM. . ) .
- . : iller and Tainter method cited by Agit al. (1995).
such as hypertension, diabetes and psychosis, eoght For the oral route, six groups of Xatsgﬂ:omp(risirigio

have their effects on hematological indices evaldiat | 44 | 4 G 5
We therefore undertook the present study in order tMales and 4 females per group were used. Group
evaluate more extensively both the acute and suteac (CONtrol) was given the vehicle for —exiract

safety profiles of the agueous leaf extract of phent ~ reconstitution. Groups 1-5 were administered 13,24
using rats. and 5 g k@' body weight of the extract respectively

using orogastric tube (CUFNC16-3). Mortality and
MATERIALSAND METHODS other signs of acute toxicity were monitored for 72
and then 2 weeks after. This protocol was repehyed
Plant material: Fresh leaves oB. pinnatum were administering the extract intraperitoneally to destset
collected from the wild in a suburb of Benin City, of rats (8 per group) using doses of 0, 1, 1.2.2,and
Nigeria, in June 2008. We confirmed that the pleas 3.5 g kg* body weight for the control and groups 1-5
not exposed to herbicides. Although it is a commonl respectively. After the period of observation suirvy

known plant, it was confirmed by Faculty Staff bt  animals were humanely killed by injecting excessive
Department of Pharmacognosy, University of Benin,goses of thiopentone sodium.

Nigeria. A herbarium specimen with voucher number
FHI 107762 of the same plant has been depositdud wit . . . ] :
the Forest Research Institute of Nigeria by Misg Jo SuP-acute toxicological experiments: Rats of either
Odimegwu. Adulterants were picked out and the lsaveS€X Were selected into two groups of control () ar
were thoroughly rinsed in tap water. The leavekgp treated (n = 10), such that the number of eithervezs
were boiled in 4 L of distilled water for one hour, the same in both groups but rats of opposite sexe we
allowed to cool and then filtered two times witslaan ~ Not placed in the same cage and pregnant rats were
white cloth. This followed the way local herbalists €xcluded from the study. While the treated groups wa
prepare the aqueous extract. The final filtrate chi given 2 g k@' body weight (p.o) of extract, daily for 35

146

Salahdeen, 2005). It may also be effective in th
treatment cutaneous leishmaniasis (Torres-Saattek,
20083).



Am. J. Pharm. & Toxicol., 5 (3): 145-151, 2010

days, the control group was sham-treated by givingeputed suppliers such as Sigma (UK) and BDH (UK).
each rat 0.4 mL of vehicle (p.o) daily for 35 dayae  Only freshly prepared solutions and reagents weeg u
dose of the extract was chosen based on the method
Bautistaet al. (2004). Statistics: Data are presented as mean + SEM (standard
On the 35th day, the animals were anaesthetize@lifor of the mean) and n represents the numbeatsf r
with diethyl ether vapor in a chamber and bloodper group. Comparisons were made between treated an
samples were withdrawn from the abdominal aortae focontrol groups by use of Mann-Whitney test. All alat
biochemical and hematological assays. The heafts, | Were analyzed using GraphPad Prism software (UK).
kidneys and spleens were isolated, cleaned of the<0.05 indicates statistically significant diffecen
adherent tissues and kept on absorbent ppet6
min before they were weighed. RESULTS

Biochemical assays: In order to obtain serum, blood The oral L, of the extract was indeterminable as
was allowed to clot and retract in specimen bottleshere were no deaths recorded and no obvious
without anticoagulant. The samples were centrifugied toxicological signs at 5 g Kgbody weight (Table 1).
3000 revolutions per minute (rpm) and serum wasHowever, by the intraperitoneal route, the sh@vas
separated by use of Pasteur pipettes into cleatddb estimated to be 1.8 g Kgbody weight (Fig. 1). The
bottles. The serum samples were stored in a deefurviving animals following i.p injections exhibited
freezer at -20°C until analysis using Chemwellsigns of depression, reduced loco-motor activity,
Chemistry auto analyzer (Awareness Technologywrithing but no diarrhoea although these signs were
Model 2910). Alkaline phosphatase was measure@uantified. Daily fluid intake, weight change angjan-
using the method described by Raymond-Habecker ang-body weight ratios were not significantly diféet
Lott (1995). Aspartate Aminotransferase (AST) andpetween the control and treated groups after 35edaly

Alanine Aminotransferase (ALT) were assayed by theua”y dosing with 2 g k§ body weight of the extract
method described by Schumaenal. (2002). Serum (Taple 2).

bilirubin was quantified by Jendrassik-Grof method
(Doumas and Wu, 1991). While total serum proteis wa Table 1. No-effect result of acute toxicologicastten aqueous leaf

assayed by the Biuret method (Dounghsal., 1981), extract ofBryophyllum pinnatumin rats
serum albumin was quantified by the method ofDose (gkg")  Numberof deaths  Mortality (%) Symptoms
Doumaset al. (1971). 0 0/8 0 None

1 0/8 0 None
Haematological assays. White Blood Cell (WBC), g 8;2 8 Hgﬂg
Platelet Count (PC), Packed Cell Volume (PCV),, 0/8 0 None
Haemoglobin Concentration (HB) and the WBCs /8 0 None

differentials (Lymphocytes (LYM) and Neutrophils Animals were first observed for 72 h and then férdhys after drug
(NEU)) were all analyzed by use of an automateddblo administration

analyzer (QBC Autoread Plus, UK). The blood samples
were first pipetted into QBC capillary tubes andrsn

a parafuge centrifuge (Becton Dickson, UK) for Simi
The samples were thereafter placed one at a tirtfeein
autoread analyzer and values read off.

Probit value

M easurement of body weight and daily fluid intake:

In the course of 35 day treatment period, the fluid
intake and body weights of the animals were reambrde
daily. Animals drank freely from graduated water
bottles and at the same time each day, the dectémen 0 02 04 06 0%
the amount of fluid consumed over 24 h was measurec

8
-
6
5
1
3
2
1
0

by subtracting the day’s reading from that of the Log dose

previous day. Body weights of animals were recorded

daily throughout the experimental period. Fig. 1: Graphical estimation of intraperitoneal y@f
the aqueous leaf extract oBryophyllum

Chemicals: All chemicals and reagents used were of pinnatum in rats. LD, = 1.8 mg kg". n = 8 rats

analytical grade and were obtained from internatiign per group
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Table 2: Body weight indices and fluid intake feliag oral treatment with 2 g Khbody weight day (x 35) aqueouryophyllum pinnatum
leaf extract

Weight change (%) Daily fluid intake (mL) H:BW (0™ K:BW (x 10 S:BW (x10™%)
Control 10.845.6 107.546.3 27.548.6 27.8+1.2 40.6+1
Treated 17.947.8 111.943.3 27.047.1 27.3+1.0 467143

Values are not significantly different. H:BW, He#otBody Weight ratio; K:BW, Kidney-to-Body Weiglhatio; S:BW, Spleen-to-Body Weight
ratio; n = 8 (control) or 10 (Treated)

Table 3: Haematological indices following 35 dayjiylreatment with 2 g kg body weight (p.0.) aqueoByophyllum pinnatum leaf extract

WBC (x 1000/uL) LYM (%) NEU (%) PCV (%) HB (gdl)  PC (x1000 uL)
Control 13.5+1.3 60.6+3.2 25.8+3.1 34.5:1.8 12.820.  648.467.9
Treated 13.3+2.3 60.8+3.2 24.7+1.9 31.7¢1.1

Values are not significantly different. WBC: Whiéood Cell Count; LYM: Lymphocytes; NEU: NeutropilPCV: Packed Cell Volume; HB:
Haemoglobin; PC: Platelet Count; n = 8 (controlL0r(Treated)

Table 4: Effects of 35 day daily treatment with Rgy* body weight (p.o.) aqueous leaf extracBofophyllum pinnatum on some biochemical

parameters
T.BIL(mgdL?) C.BIL(mgdLlh T.PROT(mgdl®) ALB(mgdLY) ALT(UL™ AST(UL? ALP(UL™
Control  2.0+0.4 1.310.2 6.7+0.7 3.7:0.4 73.1£17.6  6.2616.5 46.8+2.7
Treated 0.930.5 0.5+0.2 6.7£1.0 3.240.4 28.0¢5.4*  9.9815.0 45.9+3.7

*: p<0.03 compared to value in column. T. BIL: TioBilirubin; C.BIL: Conjugated Bilirubin; T. PROTTotal Protein; ALB: Albumin; ALT:
Alanine Aminotransferase; ASP: Aspartate Aminotfarase; ALP: Alkaline Phosphatase; n = 8 (contwol)0 (Treated)

Haematological indices in the rat after sub-acuteagent in humans, other studies involving the ektrac
oral treatment with 2 g k§ body weight of the extract have been by use of the oral route. Infusion off&
are presented in Table 3. White Blood Cell Counth™ of the extract to humans over 48 h by Plangter.
(WBC) and its differentials (lymphocytes and (2006) did not result in any adverse effect tortfeher
neutrophils), the haematocrit (Packed Cell Volume o or foetus. Thus, the intraperitoneal 4gvalue of 1.8 g
PCV), Haemoglobin (HB) and Platelet Count (PC) werekg™ body weight from this study is much higher than
all not significantly altered by the treatment. what might be necessary if the extract were to be

Also the treatment did not significantly affectelo  administered by this route for therapeutic purposes
protein and serum albumin concentrations (Table 4)These workers (Plangget al., 2006) reported that the
Although total and conjugated bilirubin levels were extract was better tolerated than beta-agonists as
reduced in the extract-treated animals, these wete intravenous tocolytic agents.
significantly different from their corresponding rtoml Herbalists in Benin City, Nigeria dissolve thelglie
values. Table 4 also shows that serum AST and ALRf extract in 4 L of distilled water and adult gatis are
were not significantly different between extracated asked to take 30 to 40 mL a day in divided doséss T
group and control, but ALT was significantly (p<B)0 gives a daily dose range of 27-36 mg per day.

reduced in the treated group. Therefore, the maximum dose used in thesdD
determination (5 g kg body weight) in this study is
DISCUSSION more than 130 times the recommended daily dose for

adults. Similarly, the dose of 2 g Rgpody weight per

In spite of several criticisms, Lspdetermination has day used in the sub-acute toxicity test is mora tha
remained a useful tool in safety assessment otautes  times the recommended daily dose for adults. Terres
(Shivananda Nayakt al., 2009). Absence of death and Santoset al. (2003) had reported no-adverse-effect
gross toxicological manifestations after an oradedof 5  following the use of 30 g wet weight of the leafes
g kg* body weight suggests that the extract may be4 days for the treatment of human cutaneous
largely safe by this route (Angeles-Lopezal., 2010; leishmaniasis. Taking the physiological weight of a
Krishnarajuet al., 2009). Although acute ingestion of man to be 70 kg, this is about 0.43 gkgf the wet
quantities as high as 20 g kgbody weight of the leaves per day. This dose is a lot smaller thar2tige
leaves have been reported to be toxic to cattlpfR® kg™ of the dry extract per day for 35 days used in the
1995), our literature search has put the highesédor  present study. The use of much higher doses in
experimental study at 800 mg kghody weight in its  toxicological tests gives an idea of the safetygiraof
analgesic and antiinflammatory activities in migeda the extract (Ozoluet al., 2009).
rats (Ojewole, 2005). Apart from Planggetral. (2006) Diseases associated with the kidney often manifest
who have explored the use of the extract as ayticol as water imbalance with alteration in fluid intake
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following polyuria or oliguria (Alcazar Arroyo, 2@).  B. pinnatum for the indicated medicinal purposes at doses
Since there was no change in fluid intake by theas high as 2 g k§ Further toxicological studies would be
animals given 2 g Kg body weight, it may be inferred necessary in order to confirm the safety of thtsaex

that the dose of extract may not have caused argl re

damage. Organ-to-body weight ratios are indices ACKNOWLEDGEMENT
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