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Subacute toxicological profile of Caladium bicolor Aiton ( Araceae)
methanolic leaf extract in rat
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Abstract

Cortext Caladium bicoloiis used in ethnomedicine for the treatment of
convulsions without any scientific information of its safety profile
following repeated administration .

Aims: To evaluate the sub-acute toxicological profile of the methanol leaf
extract of C. bicolor

Methods Or a | acute toxicity test was
sub-acute toxicity was done for 28 days, with hematological,
biochemical and histological markers of toxicity evaluated .

Results The results showed no significant change in the organ weights
of rats. Hematological indices were comparable with control groups
except for a slight increase in monocyte levels (p<0.05). There were no
significant changes in alkaline phosphatase (ALP) and alanine
aminotransferase (ALT) levels when compared to the control. However,
there was a significant (p<0.05) decrease in aspartate aminotransferase
(AST), levels in the rats treated with the extract. There were no
significant differences in the values of serum lipids. Photomicrographs
of the heart, lungs, brain, spleen, and liver showed no abnormalities, but
in the kidneys, focal infiltrate of lymphocytes disrupting the renal
tubules and interstitium were observed at 400 mg/kg/day

Conclusions The methanolic extract of C. bicolorappears safe; havever,
prolonged use might lead to renal failure .
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Resumen

Contexto Caladium bicolose utiliza en etnomedicina para el tratamiento
de convulsiones, sin ninguna informacién cientifica de su perfil de
seguridad después de la administracién repetida.

Objetivos Evaluar el perfil toxicolégico subagudo del extracto de hoja de
metanol de C. bicolor

Métodos La prueba de toxicidad aguda oral se realiz6 con el método de
Lorke. La toxicidad subaguda oral se realiz6 durante 28 dias, y se
evaluaron los marcadores hematolégicos, bioquimicos e histolégicos de
toxicidad .

ResultadosLos resultados no mostraron cambios significativos en el peso
de los drganos de las ratas. Los indices hematolégicos fueron
comparables con los grupos de control, excepto por un ligero aumento
en los niveles de monocitos (p<0.05).No hubo cambios significativos en
los niveles de fosfatasa alcalina (ALP) y alanina aminotransferasa (ALT)
en comparacion con el control. Sin embargo, hubo una disminucion
significativa (p<0.05) en los niveles de aspartab aminotransferasa (AST)
en las ratas tratadas con el extracto.No hubo diferencias significativas
en los valores de lipidos séricos. Fotomicrografias del corazon,
pulmones, cerebro, bazo, e higado no mostraron anomalias, pero en los
riflones se observé infiltrado focal de linfocitos que alteraron los tubulos
renales y el intersticio a 400 mg/kg/dia .

Conclusiones El extracto metandlico de C. bicolor parece seguro; sin
embargo, el uso prolongado podria provocar insuficiencia renal .

Palabras Clavehematoldgico; hepatotoxicidad ; lipidos en suero; peso del
érgano.
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INTRODUC TION

The World Health Organization has reported
that 80% of theemerg ng wor |l dds po
on traditional medicine for therapy ( WHO, 2008).
In spite of this, safety is a fundamental principle in
the provision of herbal medicines and herbal
products for health care, and a vital component of
guality control (WHO, 2004).

Caladium bicolor (CB) commonly known as
O0Agel s wingso, OHeart
earso6é6 is an ornament al
tubers. The aqueous extract has been shown to
possess antidiarrheal effect (Olanrewaju et al.,
2015). In Nigeria, the leaves and rhizomes are used
topically for boils, wounds, and ulcers (Odugbemi,
2006) as well as purgatives and management of
convulsions. Despite these claims, there has been
no study on the safety profile of this plant. In this
study, the safety profile of the methanol extract
was evaluated following 28 consecutive days of
administration .

(0]

MATERIAL AND METHODS

Chemicals

Commercial kits for the assay of enzymes and
lipids were manufactured by Rand ox Laboratories,
(UK). Methanol for the extraction was manufac-
tured by Sigma-Aldrich (Germany). Tween 80
(JAD, China) was used to reconstitute the extract
before administration. All other chemicals and re-
agents were obtained from rebuttable manufactur-
ers and solutions were prepared fresh each day.

Plant material and extraction

Fresh leaves of Caladium bicolomwere collected
from the horticultural garden of the University of
Benin, Benin City (6° 20" 1.32" N, 5° 36' 0.53" E) in
July 2015. It was identified and authenticated by
Mallam Ibrahim Muazzam of the Department of
Traditional Medicine and Medicinal Plant Re-
search, National Institute for Pharmaceutical Re-
search and Development (NIPRD), Abuja, Nigeria
where a voucher specimen with reference number
NIPRD/H /6785 has been deposited. The plant
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material was dried under a shade to a constant
weight and then ground to a fine powder. The

powdered material (500 g) was macerated in 2 L of
Phéthadof thr 7P h With inferfhi®tent shaking and

stirring. The mixture was filt ered, and the filtrate
concentrated under reduced temperature and
pressure and dried in an oven at 50C. The dried
extract was stored at 4C until used.

Experimental animals

f Exberimeants Weregperfdrmed Bsing Wibtar rats
{202 g) &f doth sgxesaThd anigalsomeenobtdinedo m
from the animal house, Department of Pharmacol-
ogy and Toxicology, University of Benin, Benin
City, Nigeria. They were kept in plastic cages and
housed under natural lighting condition. They

were fed with standard feed and water ad libitum.
All experiments were carried out in accordance
with the Institute for Laboratory Animal Research

Guidelines for the Care and Use of Laboratory An-
imals (NRC, 2011). Ethical approval was obtained
from the Faculty of Pharmacy Animal Ethics
Committee (Reference nunber: EC/FP/017/03) .

Oral acute toxicity

Oral median lethal dose (LDsg) of the whole ex-
tract (WE) was determined using the Lorke (1983)
method. In the first phase, three groups of three
mice each were administered 10, 100 and 1000
mg/kg. The second phase involved three groups
of one mouse each administered 1600, 2900 and
5000 mg/kg. In both phases, the mice were ob-
served for signs of writhing, diarrhea, tremor, and
mortality within a period of 24 h .

Oral sub -acute (28day) toxicity

Forty rats of both sexeswere randomly allotted
into eight groups comprising of five rats per group
with male separated from female in cages (Bari-
weni et al., 2018).

Experimental groups A, B, C were administered
pharmacological doses of 100, 200 and 400 mg/kg
of the extract once daily for a period of 28 days.
Group D served as control and received 0.2 mL of
5% tween 80. The rats were observed daily for
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signs of toxicity such as piloerection, lacrimation,
diarrhea and mortality. On the 29t day, the ani-
mals were sacrificed under chloroform anesthesia,
and blood samples were collected from the ab-
dominal aorta into plain and EDTA -containing
bottles. The heart, liver, lung, spleen, brain, and
kidney were excised, placed on Whatman filter
papers for 5 min before weighing .

Hematological t ests

Blood samples in EDTA bottles were pipetted
into a capillary tube, spun in a roller mixer for 2 -3
min before values were read using the Human Au-
tomated Hematology System Analyzer (ERMA
PCE 210, ERMA, Japan). Parameters analyzed
were hemoglobin (Hb), hematocrit (HCT), white
blood cell count (WBC) and differential count
(granulocyte, lymphocyte, and monocyte), plate-
lets (PLT) (Okwuofu et al., 2017).

Biochemical analysis

Blood samples in plain bottles were allowed to
clot at room temperature for 4 h before centrifuga-
tion using a Hettich Centrifuge (Rototix 32A, Ger-
many) at 4000 rpm for 10 min. Sera obtained were
used for evaluation of biochemical parameters in-
cluding alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase
(ALP) was done using the enzyme kinetic method
(Reitman and Frankel, 1957). Total bilirubin (TB)
and direct bilirubin (DB) was determined using
Jendrassik-Grof method (Spencer and Price, 1977)

Histological analysis

Ti ssues were sectioned
rotary microtome (Leica RM 2125, Germany), pro-
cessed in gradients of alcohol and then stained
with Ehrlich's hematoxylin and eosin for micros-
copy (Bancroft and Gamble, 20®). Stained slides
were viewed using an optical photomicroscope
(Leica MC170 HD, Leica Biosystems, Germany) at
x100 magnification.

Statistical analysis

Data are expressed as mean + SEM (standard
error of mean) and analyzed using One Way
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Analysis of Variance (ANOVA) followed by Dun-
nett ds cpests(GraphPursm® 6, San Diego,
USA). p<0.05 was considered statistically signifi-
cant.

RESULTS

Effects of C. bicolor extract on organ weight

The weight of different organs in the treated
rats were not significantly different from those of
the control group (p<0.05) (Table 1).

Effects of C. bicolor extract on hematological
indices

Hematological parameters (white blood cell,
lymphocytes, monocytes, granulocytes, hemoglo-
bin, hematocrit and platelets) in the treated rats
were not significantly different from those of the
control group except for a significant increase in
monocyte (p<0.05) (Table 2).

Effects of C. bicolor extract on biochemical
indices

There were no significant changes in ALP and
ALT levels when compared to the control (Figs. 1
and 2). However, there was a significant decrease
in AST levels (p<0.01, p<0.05 and p<0.001) in the
rat that received 100, 200 and 400 mg/kg of the
extract respectively (Fig. 3).

No significant differences were observed in the
values of serum lipids (HDL, LDL, TC,) and b ili-
rubins (TB and DB) in the test groups, when com-
pared to the control in both male and female ani-
mals (Table 3)

at 4 Tm thickness
Effects of C. bicolor extract on histology of

selected organ

on a

Sections of kidney, lungs, heart, brain, liver,
and spleen of rats (Figs. 4, 5, 6 7, 8 and 9, respec-
tively) treated with doses of extract showed that
there were no lesions or histological changes. In
the kidney, focal infiltrate of lymphocytes indicat-
ing tubulointerstitial nephritis was observed in
animals administered 400 mg/kg. In t he lungs,
interstitial pneumonitis was observed in both male
and female animals in the control and test groups.
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Table 1. Effect of sub-acute oral administration of C. bicolormethanol leaf extract on organ weight of rats.

Safety profile ofCaladium bicoloreaf extract

Treatment Dose Brain Liver Kidney Heart Spleen Lungs
(mg/kg)  (9) @ @ @ @ @

Control 144+0.06 577+068 053+0.02 0.60+0.05 0.67+0.04 1.33+0.07

CBME 100 1.50 £ 0.03 6.31£0.33 0.57+x0.03 0.55%+0.04 0.74+0.05 1.4+0.07
200 1.40 £ 0.05 580037 054x0.02 0.57 £0.04 0.72+0.03 1.24+0.07
400 1.38+0.06 5.7+0.35 0.53+0.02 0.60+0.03 0.63+0.04 1.26+0.06

All values are expressed as mean + SEM of n=10. Values are not significantly different from the control (0.2 mL of 5% tween ®).
CBME: Caladium bicolomethanolic extract.

Table 2. Effect of 28-day oral administration C. bicolormethanol leaf extract on hematological indices

Treatment Dose WBC LY MO GR Hb HCT PLT
(mg/kg) x10°/uL) (%) (%) (%) (g/dL) (%) (> 103/uL)
Control 151 +1.2 83+x10 13x0.1 28616 155+x04 38.0x0.6 489.9 +67.0
CBME 100 154+13 74+09 02+03 306+3.0 145+09 353%21 397.3+88.2
200 147+11 7.0+x12 11+0.2 30.0x21 14703 308zx4.2 419.9 + 98.6
400 149+14 7509 42+14 30.3+1.3 149%+09 36.2%x2.0 338.0+25.3

All values are expressed as mean = SEM of n=10. *P<0.05 versus Control (0.2 mL of 5% Tween 80). CBMEaladium bicolomethanolic
extract; WBC: white blood cells; LY: lymphocytes; MO: monocytes; GR: granulocytes; Hgb: hemoglobin; HCT: hematocrit; PLT: platelets.

Table 3. Effect of 28 days administration of C. bicolormethanol leaf extract on serum lipids in rats.

Treatment Dose HDL LDL TC B DB
(mg/kg) (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Control 44.20 £ 3.10 9.60 + 1.00 71.80 +3.80 0.36 + 0.00 0.15 +0.01

CBME 100 4190 +2.10 12.20 £1.40 71.90 £ 2.50 0.35+0.00 0.14 +0.01
200 40.00 £2.40 9.70+£1.10 64.40 £ 3.20 0.39+£0.30 0.16 £ 0.02
400 43.00 +2.00 11.20+1.6 72.30 £2.90 0.35+0.00 0.13+0.01

All values are expressed as mean + SEM of n=10. Values are not significantly different from the control (0.2 mL of 5% tween ®). CBME:
Caladium bicolomethanolic extract; HDL: high -density lipoprotein; LDL: low -density lipoprotein; TC: total cholesterol; B: total bilirubin;

DB: direct bilirubin.
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Figure 1. Effect of sub-acute oral C. bicolomethanolic leaf ex- Figure 2. Effect of sub-acute oral C. bicolomethanolic leaf ex-

tract on serum alkaline phosphatase (ALP) levels. tract on serum alanine transaminase (ALT) levels.
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Figure 3. Effect of sub-acute oral C. bicolomethanolic leaf ex-
tract on serum aspartate transaminase (AST) level.

All values are expressed as mean + SEM of n=10. **P<0.01; *p<0.05**p<0.001 compared to the control (0.2 mL of 5% tween 80). WEC. bicolor
methanolic leaf extract.
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Figure 4. Representative photomicrographs of the kidney of rats administered methanol leaf extract of C. bicolororally
for 28 days.

A: control (0.2 mL of 5% Tween 80),B: 100 mg/kg, C: 200 mg/kg, D: 400 mg/kg. Kidneys of rat administered 400 mg/kg of the
extract revealed focal infiltrate of lymphocytes (stars) disrupting the renal tubules and interstitium. Other tubular and int  erstitial
areas and the glomeruli (arrow) are essentially normal. H & E, x 100.
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Figure 5. Representative photomicrographs of the lungs of rats administered methanol leaf extract of C. bicolororally
for 28 consecutive days.

A: control (0.2 mL of 5% tween 80),B: 100 mg/kg, C: 200 mg/kg, D: 400 mg/kg, respectively. There is mild interstitial pneumonitis
manifested by inflamed and thickened interstitium or alveolar septa (arrows), co mpressing some alveolar spaces (stars) in the lungs
of both treated and control animals. H & E, x 100.
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Figure 6. Representative photomicrographs of the heart of rats administered methanol leaf extract of C. bicolor
orally for 28 consecutive days. Micrographs are essentially normal in both control and treated animals.

A: control (0.2 mL of 5% tween 80),B: 100 mg/kg, C: 200 mg/kg, D: 400 mg/kg , respectively. H & E, x 100.
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