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Abstract: Palmyrah (Borassus flabellifer L.) flour prepared
from the seed shoot has been previously reported to cause
hepatotoxic, neurotoxic and other toxic effects. Although
palmyrah fruit pulp (PFP) is also consumed in Sri Lanka, no
toxicity studies have been done. Short and long term toxicity
studies were therefore conducted with PFP by administration
of 10% or 50% P F P (dry basis) incorporated into WHO
standard feed (part of the maize being substituted with PFP)
compared with a control group of ICR mice, fed the WHO
standard feed (n=7 in each group, age 6 weeks, weight 3644g) , for 7 or 30 days. In both studies the effect of 10% or
50% P F P feed on l i v e r a n d k i d n e y function a n d
haematological parameters (haemoglobin concentration,
packed cell volume, white blood cell count and red blood cell
count) were determined. Liver function was assessed by
estimation of serum levels of alanine transaminase, aspartate
transaminase and alkaline phosphatase. Renal toxicity was
assessed by estimation of serum creatinine levels. In the
long term toxicity study, effect of PFP on histology of main
body organs (heart, lung, liver, kidney and intestine) were
also assessed by microscopic examination of haematoxylin /
eosin stained sections of these organs. Results of both the
short term and long term toxicity studies demonstrated that
PFP a t the 10% or 50% level did not have any significant
effect on kidney or liver function nor on the haematological
parameters under study and on the histology of major body
organs in ICR mice. In all studies, neurotoxicity was assessed
by comparing the behaviour ofthe test group with the control
group. No behavioural changes or spasms were observed in
the test groups of mice fed with the feed containing 10% or
50% PFP. The overall results suggest t h a t PFP even a t the
50% level in the standard feed probably does not produce any
toxic effects in ICR mice.
K e y words: Borassus flabellifer, Palmyrah fruit pulp,
toxicity.

INTRODUCTION
Palnlyrah (Borassus flabellifer L. , Family;
Arecaceae, Sub family; Boracidae) fruit pulp
(PFP) contains several bioactive flabelliferins.ls2
Flabelliferins are a family of steroidal saponins
complexed with carbohydrate m o i e t i e ~ Of
. ~ the
flabelliferins isolated so f a r from P F P , t h e
tetraglycoside F-I1 h a s been shown to inhibit
glucose uptake4 and cause weight loss4s5in ICR
mice, while the triglycoside Fb has been shown to
possess anti-microbial activity.'
' Corresponding author

Palmyrah flour (odiyal) prepared from the seed
s h o o t shows n e u r o t ~ x i c , ~he
~ pa to to xi^,^
i m m u n o t ~ x i c ~and
- ' ~ other biological activities
such as ~nutagenic,'~
and clastogenic14 effects in
mice, when 50% of the normal feed h a s been
substituted with palmyrah flour. Furthermore,
feeding of diets containing palmyrah flour to
lactating rats resulted in hepatic, pulmonary and
renal lesions and subcutaneous haemorhages in
the suckling rats.15Although PFP is not consumed
widely as a sweet meat a t present, the Palmyrah
Development Board (PDB), Sri Lanka intends
popularizing other products from P F P (eg:
beverages) which will increase its consumption.16
No control studies have been carried out to date
to investigate possible toxic effects t h a t P F P
consumption may produce. Therefore, the study
of t h e potential toxic effects of P F P becomes
important.
,
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The objective of this study was to test for toxic
effects of PFP in ICR mice, when substituted in
standard feed as follows.

I. a t a 50% level
11. a t a 10% level
Toxic effects were assessed by (a) estimation of
serum enzyme levels of aspartate transaminase,
alanine transaminase and alkaline phosphatase
(b) ~neasurementsof serum creatinine level (c)
effects on haematological parameters (packed cell
volume, red blood cell count, white blood cell count
a n d haemoglobin concentration) a n d (dl
histopathological changes of major body organs
(liver, kidney, heart, lung and intestine) while
recording feed intake, weight gain and observing
for b e h a v i o u r a l changes a n d o t h e r toxic
symptoms.

METHODS AND MATERIALS
Palmyrah fruit pulp: P F P was obtained from
fruits originating from Kalpitiya in the North-
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West of Sri Lanka. The fruit pulp was extracted
manually as previously d e ~ c r i b e d . ~

Animal Model: Inbred genetically homogeneous,
Institute of Cancer Research (ICR) mice ( age 6-8
weeks, weight 35-428) were obtained from the
MRI (Medical Research Institute), Colombo and
experiments were conducted a t the animal house,
University of Sri Jayewardenepura.
Male ICR mice were used for each variable
(n=7 in each group). The control animals were
fed with the standard rat and mouse breeding
feed prepared by the Medical Research Institute,
according to WHO r a t and mouse breeding feed
formula.17The test animals were fed with the 10%
or 50% PFP incorporated in the above WHO
standard feed. The 10% test feed was prepared
by replacing a part (one third) of the maize in the
WHO standard feed with PFP ( on a dry weight
basis). The test and control diets were isocaloric.
This was not possible for t h e 50% PFP
incorporated feed where calories were higher in
the test feed.

Serum enzyme and creatinine assays: At the end
of 7 days (short term toxicity studies) or 30 days
(long term toxicity studies) of feeding with the
control and PFP containing feed, the animals were
anaesthetised with diethyl ether and blood
samples
collected by cardiac puncture. The
blood samples were centrifuged a t 900g for 10
minutes, and the serum was separated and the
activities of alanine transaminase18, aspartate
transaminase18, alkaline phosphataselg a n d

creatinine20 were determined by s t a n d a r d
colorimetric methods using commercially
available diagnostic kits (Randox Laboratory,
UK).

Haematological parameters: At the end of the
short term (7 days) and long term (30 days) of
feeding with the PFP containing feed, the animals
were anesthetised with diethyl ether and the blood
samples (lml) collected into clean dry sample
bottles containing anticoagulant EDTA, by cardiac
puncture. The haematological parameters (packed
cell volume, red blood cell count, white blood cell
count and haemoglobin concentration) in the blood
samples were assessed by the methods described
by International Committee for Standarization in
haematology21and compared with corresponding
values in control animals.
H i s t ~ p a t h o l o g yThe
~ ~ :animals were sacrificed and
the liver, kidney, heart, lung and intestine were
removed and fixed in 10% formol-saline. The
sections were processed for sectioning a t 5 mm
thickness and stained with haematoxylin and
eosin. The sections were viewed on a light
microscope (Olympus CH30) a t magnifications of
40 and 100.
Statistical Analysis: The results were expressed
as Mean + Standard Error of mean (SEMI. The
significance of difference in the parameters tested
between test and control groups were analyzed
by Student's t test. Differences were considered
significant if ~ ~ 0 . 0 5 .

Table 1: Serum level of alanine transaminase (ALT),aspartate transaminase (AST),alkaline
phosphatase (AZIP),creatinine, and haematological parameters on administration
of 10%PFP containing feed for 1 week. (short term effects)
Group
Parameter

Control

AST ( U L )
ALT ( U L
ALP (UL)
Creatinine (pmol/L)

WBC / mm3
RBC / mm3
Results are expressed as Mean

*

SEM, ( n=7).

Test

p value

Absence of Toxicity of the Palmyrah (Borassus flabellifer L.) fruit pulp

RESULTS
Short term toxicity studies
At 10% feed (7 days)
As evident from Table 1,there was no evidence of
toxicity as judged by serum enzymology (alanine
transaminase, aspartate transaminase, alkaline
phosphatase),
serum
creatinine
and
haematological parameters. No neurotoxic
symptoms such as hyper-excitability, salivation,
muscle tremors, piloerection, changes in locomotor
activity, changes in posture, ataxia and loss of
reflexes could also be observed.
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haematological parameters were elevated in the
animals receiving feed containing PFP a t 10% or
50% level for 30 days when compared with the
control animals. No neurotoxic symptoms could
also be observed i n t h e t e s t animals. No
histopathological changes were observed in
haematoxylin and eosin stained sections of the
liver, kidney, lung, heart and intestine of test
animals when compared with those from control
animals. Since the predominant toxicity of the
flour is on the liver 6photomicrograph sections of
mouse livers in control and test animals fed PFP
containing feed (at 10% or 50% level) are shown
in Figures 1& 2.

Long term toxicity studies
At 10% or 50% feed (30 days)

b
Figure 1: Photomicrographsof (a) test (10%
PFP containing feed) and (b)
control, mice livers 30 days after
feeding. H&E,x 100.
Results given in table 2 show that neither the
serum enzyme levels and creatinine nor the

Figure 2: Photomicrographs of (c)test (50%
PFP containing feed) and (d)
control, mice livers 30 days after
feeding. H&E,x 100.
DISCUSSION
Results of the present investigation demonstrate
that short term (7days) or long term (30 days)
did not
p
feed to
feeding of p ~ incorporated
produce any significant toxic effects as assessed

'

Znoka Uluwaduge et al.

40

Table 2: Serum level of alanine transaminase (ALT),aspartate transaminase (AST),alkaline
phosphatase (ALP),creatinine, and haematological parameters on administration
of 10% or 50% PFP containing feed for 1 month.( Log term effects)
-

-

Group
Parameters

Control

Test(lO% PFP)

Control

\

Test(50% PFP)

AST ( U L )
ALT ( U L
ALP (UIL)
Creatinine (pmollL)
PCV%
Hb mgldl
WBC / mm3
RBC / mm3
Results are expressed as Mean

*

SEM, ( n=7).

by its effects on liver a n d kidney function,
haematologicl parameters and histology of major
body organs. This is in contrast to what has been
observed in a previous investigation with
palmyrah
In this study administration of
palmyrah flour containing feed (at a 50% level) to
mice resulted in neurotoxic symptoms in 4-6 days.
This was not observed when mice were fed on 50
% PFP containing feed even for 30 days. Palmyrah
fruit pulp therefore appears to be non-toxic a t
least up to a 50% level of substitution.
Food intake and weight gain of the test
animals were normal over a period of one month
a t a 10% level and 50% level further confirming
the probable absence of toxic principals in PFP
similar to those reported in palmyrah flour.
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