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Abstract: Effect of potash was carried out on the hearts of rabbits. As a result of the toxicity cases that had
been observed in potash intake. The study was done to determine the effect of potash on the hearts of rabbits.
Twenty rabbits were used for the study. Animals were grouped into 4 (A, B, C and D). Group A served as the
control while groups B, C, and D were the treatment groups. The study revealed that continous consumption of
potash resulted to some varying degrees of distortion and disruption of the cytostructure of the heart, as
compared to the control group which slow normal cellular and continous consumption of potash on the heart
with that of the group D appearing more remarkable.
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I. Introduction

From recent scientific reports, it has been discovered that there is an increased use of geological
minerals in human and animal feed. Moreover, Nigeria government revitalized concern in the exploration of solid
mineral could perhaps explain the reason for the use of naturally occurring inorganic substances (salts) for various
purposes (Aribido et al., 2001). One of such geological mineral is potash popularly called kanwa in northern part of
Nigeria. Potash is a dry lake salt and is largely a hydrated sodium carbonate (Davidson et al 1974; Oyeleke and
Morton, 1981). It is a mould, growing out of the soil during rain but scrapped off, dried in the sun and sold
without further treatment. In Nigeria, potash mostly occurs as a common deposit of saline lakes the deposit is
usually covered by shallow water, less than two feet deep (Makanjuola and Beetlestone, 1971). Its occurrence
is common in the northern part of the country, especially in Kano and Maiduguri areas, extending to border
countries like Chad and Niger. According to Makanjuola and Beetlestone 1971, it is the second most commonly
used salt in Nigeria. It is next important table salt and very low amounts of potassium as compared to
sodium (Ekanem, 1977). There are basically varieties of potash that are well known in Nigeria and their uses
have also been noted.

It has been observed by Buchanan and Purgh (1969) that potash can be administered as medicine for
all sorts of ailments. As medicine, in its grounded form, it is mixed with tobacco and used as snuff. In the
Northern part of Nigeria, it is also administered in large doses by the ‘Hausa’ majority in the form of porridge of
guinea corn and millet in what is popularly called kunun Kanwa. This is administered to their women
immediately after delivery as a medicine to increase the quality and quantity of breast milk (Davidson et al.,
1974). Edijala (1980) determined the effects of potash on cooking time since it is commonly used by most
Nigerians in the rural areas for cooking vegetables and legumes. It was observed that it increases the green
colour and texture of vegetables as well as reduces the cooking time of legumes. Cowpea which is noted for its
prolonged cooking time of 40-65 minutes was reduced to 10-15 minutes when cooked with a high concentration
of potash. From documented literatures however, it has been observed that increased potash intake leads to
decreased food and water intake in experimental animals which was followed by the presence of wrinkled skin
with some hair losses (Oyeleke, 1988). More so, the toxic nature of potash was noticed in the nursing mothers
around Zaria and Malunfashi areas of Northern Nigeria due to the intake of 30mg per day (Davidson et al., 1974).

AIM AND OBJECTIVE

e Asaresult of the toxicity cases that had been observed in potash intake, the purpose of this work is to
determine the effect of potash on the heart of rabbits.

e To determine the effect of potash on the histology of the heart of rabbits.
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IL Material And Methods

ANIMAL CARE

The rabbits for this research were purchased from the animal house, college of medicine, Ambrose
Ali University Ekpoma. Before the experiment commences, the rabbits was acclimatized for a period
of one week. The rabbits were kept under standard environmental conditions such as temperature and
relative humidity. All the animals was fed with with grower’s mash that was purchased from Edo Feeds and
Flour Mill Limited, Ewu, Edo State, Nigeria and given feeds liberally. Water will also be given to the animals
under strict hygienic conditions throughout the week.
PREPARATION OF POTASH BEFORE ADMINISTRATION

The crystals of potash that were procured from general Ekpoma market were grounded into powdery form
using mortar and pestle. The potash powder was mixed with the growers mash and use in feeding the rabbits
except the animals in the control group that were fed with only the grower’s mash and water liberally.
EXPERIMENTAL DESIGN

The twenty rabbits of relatively equal sizes and weight of 850-900g were randomly assigned into four
groups: A, B, C and D of five in each group. Animals in groups B, C, and D served as treatment groups while
those in group A served as the control. Animals in each group were further sub-grouped. Group A was sub-
grouped into Al, A2, A3, A4 and AS. Group B was sub-grouped into B1, B2, B3, B4 and B5. Group C into Cl1,
C2, C3, C4 and D5 and Group D shall sub-group into D1, D2, D3, D4 and D5. The group A animals (controls)
were fed normally with growers mash while those in groups B, C, and D were administered with potash in graded
dosage (2g, 4g and 6g) mixed with 1 00g of growers mash respectively. The feeds were available for the animals
and were changed daily with fresh one after cleaning the containers and the animal cages.
MODE POTASH ADMINISTRATION
Group 1:

5 Rabbits were fed with 1 00g of growers mash mixed with 2g of ground potash/850g body weight. The
feeding was performed 2 times daily for 3 weeks. Group 2:

5 Rabbits were fed with 1 00g of growers mash mixed with 4g of ground potash/850g body weight. The
feeding was performed 2 times daily for 3 weeks. Group 3:
5 Rabbits were fed with 1 00g of growers mash mixed with 6g of ground
potash/850g body weight. The feeding was performed 2 times daily for 3 weeks.

Group 4 (control):
5 Rabbits (control) were fed with growers mash 1 00g/850g body weight. Feeding was performed 2
times daily for 3 weeks

SAMPLE COLLECTION AND HISTOLOGICAL STUDIES
The rabbits were sacrificed by cervical dislocation on the third week of the experiment. The thoracic and
abdominal regions were quickly opened and the hearts dissected out and fixed in 10% formal saline for
routine histological techniques.
TISSUE PROCESSING AND SECTIONING
The tissues were processed with 18 hours automatic tissue processor (LEICA TP 1020) as follows:
Beaker 1 10% formal saline 1Thour 30mins
Beaker 2 70% alcohol 1hour
Beaker 3 80% alcohol 1hour
Beaker 4 90% alcohol 1hour
Beaker 5 95% alcohol 1 hour
Beaker 6 95% alcohol 1 hour 30minutes
Beaker 7 absolute alcohol I 2hours
Beaker 8 absolute alcohol II 2hours
Beaker 9 xylene I 1Thour 30minutes
Beaker 10 xylene II 1Thour 30minutes
Wax bath I 2hours
Wax bath II 2hours. As in use in (OAUTHC, Ile-Ife)

After the last timing, the tissues were removed from their plastic cassettes and placed at the centre of
the metallic tissue mould and then filled with molten paraffin wax. They were also left to solidify after which
they were now placed in the refrigerator at 5°C for 15 minutes. After the blocks were cool in the refrigerator for
the time stated above (15 minutes), the blocks were then removed from the metallic case using a knife and
after which the paraffin wax at the side of the blocks were removed.

The blocks were then trimmed and cut serially at 3 um on a rotary microtome. The sections
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were floated in water bath at 55°C and picked up by the use of a clean frosted end slides. The frosted end slides
were now placed on the hot plate for 40 minutes for adequate attachment of the sections on the slides after
which the sections were de-waxed, hydrated, air dried and stored in a slide box ready for staining process.

HAEMATOXYLIN AND EOSIN STAINING PROCEDURE

Sections for general tissue structure were stained by Haematoxylin and Eosin technique.
The sections were dewaxed in 3 changes of xylene 5 minutes
The sections were hydrated through descending grades of alcohol (absolute, 95%, 80% and 70%).
The sections were stained in Harris haematoxylin 5 minutes
The sections were rinsed in running tap-water to remove excess stain
The sections were differentiated in 1% acid alcohol 3 seconds
The sections were blued in running tap water 10 minutes
The sections were counterstained with 1% eosin 1 minute
Sections were finally rinsed in water, dehydrated in ascending grades of alcohol (70%, 80, 95% and
absolute)
The sections were cleared in xylene, air-dried and mounted with dibuthylphthalate propylene xylene
(DPX). As in use in (OAUTHC lle-Ife) The slides were examined under a light microscope and
photomicrographs were taken.
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III.  Results
CONTROL
GROUP A
Control heart sections showed a fairly preserved heart muscle coloured with haematoxylin plus eosin that
demonstrated general heart muscle myocytes. There are intracavity red blood cells well preserved.
Test Group B
There are clear spaces between strands of cardiac muscle layers. Myocytes, cytoplasm and nuclei are well preserved
and stained with haematoxylin and Eosin. Pericardial muscles are also well preserved.
Test Group C
Heart muscle section showed a congested myocardial tissue infiltrated with red blood cells. The heart muscle
appeared preserved with no appearance of clear space and myocytes were well demonstrated. Pericardial
muscle is poorly preserved.
Test group D
Heart muscle section showed more prominent congestion with expanded blood vessels filled with red blood
cells that are well preserved. Clear spaces appear more prominent with tattered myocardial strands.

Table 1.0: Histological Observations Of The Effect Of Potash On The Heart Of Rabbits.
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PHOTOMICROGRAPHY (HISTOLOGICAL OBSERVATION)

A " . e & # ] ] - |
Figure 1: (H + E x 400) Control heart section (A2) showing fairly preserved heart (cardiac) muscles as well as the

myocytes.

Figure 2: (H + E x400) Test (B2) heart section (2g) showing clear spaces between strands of cardiac muscles
layers. Myocytes, cytoplasm, nuclei and pericardial muscles are well preserved.

Figure 3: (H + E x400) Test (C5) heart section (4g) showing congested myocardial tissues infiltrated with red
blood cells, well preserved myocytes, heart muscles and poorly preserved pericardial muscles.
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Figure 4: (H + E x400) Test (D2) heart section (6g) showing more prominent congestion with expanded blood vessel
filled with red blood cells, well preserved intra heart muscle strands as well as more prominent clear spaces with

tattered myocardial strands.

IV.  Discussion

The study revealed that continuous consumption of potash (kanwa) resulted to some varying degree
of distortion and disruption of the cytostructure of the heart, as compared to the control group which
show normal cellular and architectural integrity. The result obtained in this experiment is probably due to the
continuous consumption of potash (kanwa) on the heart with that of the group D appearing more remarkable. It
demonstrates that potash (kanwa) consumption may not be as harmless as generally believed. The structural
changes in the heart observed in this experiment could be associated with functional changes that may be
detrimental to the health status of the animals. Although the actual mechanism by which potash induced
cellular degeneration observed in this experiment is unknown and needs further investigation.

V. Conclusion

The aim of using potash on experimental rats was to determine the effects of its repeated use on heart
tissues as it is one of the major food supplement in most rural areas in Nigeria and other parts of West African
countries. Considering the observations in the results of this experiment, it is obvious that in
everyconcentration of the administered potash caused considerable histological abnormalities and
cytostructural distortion of the heart, which may be linked to the cytotoxic effects of potash (kanwa) on the heart
tissues. If can also be inferred from the results of this experiment that the distortion of the cytoarchitecture of the
heart tissues is associated with functional changes that may have been detrimental to the health status of the
animals as a result of potash interference on the heart tissues.

However, it has been reported that the extent of severity of tissue damage of a particular compound as
toxicant depends on its toxic potentiality on the tissues of organisms. More so, susceptibility to chemical injury
varies greatly in the tissues and cells of the same animal. It is sometimes greater in different animal groups. In
addition, the location of the major damage may be determined by the mode of action of the chemical. The
mode of action of each poison and the pattern of tissue vulnerability has been well defined and the toxic level of
each agent at which a fairly standard distinctive pattern of tissue damage has been studied. The result also
showed that potash acted as cytotoxic substance to the heart tissues due to its degenerative effects which were seen
even at the lowest concentration. The level of potash consumed in various homes however may not be
toxic if not takencontinuously taken as indicated that the effects of potash to the heart tissues are dosage or
concentration dependent.

VI. Recommendation
The injurious effect of potash due to its continuous use in various homes can be avoided by discouraging
excessive use as its accumulation could cause serious damage to body organs. More research to ascertain
the amount that safe for consumption should be carried out.
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