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Abstract

The effects of roasted yam (Discorea rotundata Poir.) were studied on some hematologic parameters in
male albino rats. Twenty four (24) adult male rats were divided into three groups of eight rats per group.
Group I served as the control group, in which the rats were given normal rat chow. Group Il rats served as
the sham control and received normal rat chow mixed with 25% of finely ground yam, while group III
served as experimental group and received normal rat chow mixed with 25% of finely ground roasted
yam. At the end of the experimental period (6 weeks), animals in all the groups were sacrificed and blood
samples were taken for the determination of red blood cell (RBC) count, hemoglobin (Hb) concentration,
and packed cell volume (PCV) and erythrocyte osmotic fragility. It was observed that roasted yam
ingestion reduced RBC count, PCV, and Hb concentration while it increased erythrocyte osmotic fragility
rats (p<0.05). Ingestion of non-roasted yam did not have effect on the measured hematologic parameters.
It is therefore concluded that ingestion of roasted yam might have a deleterious effect on some
hematologic parameters.
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INTRODUCTION

Smoke condensates derived from grilling fish
and meat have been known to exhibit potent
mutagenic  activity in  rodents"”.  These
mutagens/carcinogens are heterocyclic amines
(HCAs), which humans are continuously
exposed to in ordinary lifestyle. HCAs in foods
are mainly produced from creatinin, creatinine,
sugar and from amino acids in meat (upon
heating). They are imidazoquinline,
imidazoquinoxaline derivatives, and
phenylimidazopyridine. HCAs are pluripotent in
producing cancers in various organs including
breast, colon’ and prostate* which are increasing
around the world.

Yam is a carbohydrate food that is commonly
consumed in Nigeria. It is consumed in various
forms such as boiled, pasted, fried, and roasted.
The commonest mode of roasting yam in our
environment is by open flame roasting. Yam is
rich in protein, phosphorus, and potassium when
compared to sweet potatoes’. White yam
(Discorea rotundata Poir.) is the most common
of the various types of yams that are consumed
in this country. A thorough search of the
literature reveals that there is no information on
the effects of roasted yam on erythrocyte
osmotic fragility even though it is consumed by
many. The present study was therefore designed
to investigate the effects of roasted yam on
haematological parameters using rat as a model.

Because of the pluripotent nature of HCAs in
causing cell damage and destruction, we
investigated the effects of roasted yam on some
hematological parameters.

MATERIALS AND METHODS

Treatment of Rats

Twenty four albino rats (Rattus norvegicus
Muridae,)® weighing between 150 and 190g,
were obtained from the Animal Breeding Unit of
the Department of Biochemistry, University of
Ilorin, were used for the study.
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The rats were divided into three experimental
groups (Control, Non-roasted yam-treated, and
Roasted yam-treated) each containing eight rats.
The control group received only normal rat
chow as food, the non-roasted yam-treated was
given rat chow that had been mixed with 25% of
powdered yam, while the roasted yam-treated
group was given normal rat chow mixed with
25% roasted yam powder. All animals were
housed in plastic cages with stainless steel mesh
cover under standard laboratory conditions (light
period 6:30 a.m. to 7:00 p.m.; 25 + 2°C; relative
humidity 55%) with water freely available. All
the animals received humane care.

Determination of Erythrocyte Osmotic
Fragility

The procedure was similar to that described
earlier’. Eight centrifuge tubes (numbered 1-8)
each containing S5mls of graded saline
concentration (0.1%-0.8%) were used. A ninth
tube contained distilled water. 0.02ml of blood
was collected from each rat (via a cut from tail
pre-soaked in xylocaine) into each centrifuge
tube. The contents were thoroughly mixed and
incubated for 30 minutes at 29-30°C. The tubes
were then centrifuged at 10,000g for 5 minutes.
The supernatants were carefully decanted and
the optical density (used as a measure of the
degree of haemolysis) determined with a
spectronic 20 spectrophotometer at 540U. The
percentage haemolysis was plotted against the
sodium chloride concentration for each animal
and the saline.

Determination of Other Blood Parameters

All haematological parameters were determine
by an automated haematological analyser,
SYSMEX KY-21(SYSMEX Corporation,
Japan), using whole blood sample.

Statistical Analysis

The data were expressed as mean * standard
deviation (SD) and analyzed using analysis of
variance (ANOVA). Student’s #-test was used to
test for differences among means for which
ANOVA indicated a significant (p<0.05) F ratio.



RESULTS

Table 1. shows the comparative haematological
values of control and treated groups. RBC count,
PCV, and Hb concentration reduced
significantly (RBC count 14%, p<0.05, n=8;
PCV 27%, p<0.05, n=8; Hb 21%, p<0.05, n=8)
in the roasted yam-treated group compared to
the control group.

Table 1. Comparative Haematological values of
control and treatment groups.

Non-
Control Roasted Roasted
RBC Count a a b
(><106/p1) 7.41+0.3% | 7.39+0.4" | 6.34+0.4

PCV (%) | 45.842.9" | 46.8+1.3" | 33.4+2.6"

Hb Conc
(g/dl)
Values are expressed as mean+SD. Number of rats in

each group = 5.
“Different superscripts on means+SD along the same
row indicate p < 0.05

14.6+1.2* | 15.1+1.9* | 11.620.5°

There was no statistical significant difference in
RBC count, PCV, and Hb concentration between
the control group and non-roasted yam-treated

group.
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Fig. 1 shows the effect of roasted yam on
osmotic fragility of erythrocytes. The osmotic
fragility of erythrocytes from rats fed the roasted
yam was significantly greater than those from
group fed with normal rat chow and those fed

with 25% non-roasted yam. Feeding animals
with roasted yam significantly shifted the
fragiligram to the right due to greater hemolysis.
The median mean corpuscular fragility (MCFs)
in the animal fed with normal diet was
0.34+£0.02%. This value is significantly lower
than the observed in the animal fed with roasted
yam (0.43+£0.03%, p<0.05, n=8), but there was
no statistical significant difference between the
MCF; of the rats fed with normal diet and those
fed with ordinary powdered yam (0.34+0.02%
vs 0.360.01, p>0.05, n=8). Hemolysis of RBCs
of roasted yam-treated rats start at about 0.75
NaCl concentration while that for normal fed
rats and rats fed with powdered yam start at
about 0.55 NaCl concentration.

DISCUSSION

The present study observed a significant
decrease in RBC count, PCV, and Hb
concentration following ingestion of 25%
roasted yam in rat chow. There was also a
significant increase in the reticulocytes count
after ingestion of roasted yam. Previous studies
have shown that charred and black crust
materials on the surfaces of proteinacious foods,
which are produced by contact with a naked
flame, contain high level of HCAs®. Cooking of
food is a process unique to humans. It enhances
the taste and digestibility of food so much that
its beneficial nature is taken for granted;
however, it induces profound changes in all
types of foods. That these changes may be of
concern to human health was established by
research in the 1970s and 1980s’.

Various kind of mutagenic and carcinogenic
HCAs are produced by heating foods. It has
been postulated that thermal interaction of sugar
and  nitrogenic  compounds  results in
dehydration, condensation, cyclisation and
polymerization of the food surface contents and
formation of HCAs'". All HCAs so far examined
have demonstrated positive carcinogenicity in
organs such as breast and colon, prostate, skin,
lymphoid tissue, blood vessels, liver and

hemopoietic system™'"'?,

The ingestion of roasted yam could therefore be
construed as a form of exposure to HCAs which
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may be contained in the charred covers of
roasted yams, suggesting that exposure of yam
(a carbohydrate) to naked flame can also lead to
the production of HCAs like the proteinacious
foods. HCAs such as imidazoquinoline,
imidazoquinoxaline, and phenylimidazopyridine
cause cell proliferation with or without
accompanying chronic cell damage®. Thus, the
significant reduction in RBC count, PCV and Hb
concentration could be attributed to the
damaging effects of the HCAs; suggesting that
the HCAs could be potent haemolytic agents.
Osmotic fragility tests are used to establish the
role of factors affecting the physical integrity of
the erythrocytes”. Increased hemolysis could
therefore be one of the ways by which HCAs
cause reduction of RBC parameters, because of
the increased osmotic fragility observed in the
roasted yam group.

The present findings therefore suggest that the
chronic ingestion of roasted yam could induce
haemolysis. However, further studies aimed at
elucidating the mechanism by which HCAs
induce haemolysis will be worthwhile.
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