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Abstract
The effect of ethanol/potash extract of the leaf sheath of Sorghum bicolor on the histology and serum enzymes was
investigated using wistar albino rat placed in four groups of five rats each. The following quantities: 1000, 2000 and
3000mg of the extract was administered orally to the albino rats per kg body weight, while 0.5ml of 0.9% normal
saline solution served as control to the fourth group. The rats were dissected after 14 days. Results for Alanine
Transaminase (ALT), Aspartate Transaminase (AST) and Alkaline phosphatase (ALP) ranges as follows: 30-46 U/L,
07/137 U/L and 38-130U/L respectively. The high values of these liver enzymes (ALT, AST and ALP) relative to
control values are indicative of severe intra hepatic cell damage. Histopathological examination also, revealed lesion
or alteration in the morphological features of the liver and kidney in all the animals. This sample used in the
management of anaemia has been observed in rats under the conditions of this study to be toxic to both the liver and
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the kidney.
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Introduction

In the last 2 to 3 decades, there has been
renewed interest into research and utilization
of medicinal plants, particularly, flora of the
tropical rain forest (Sutejarto, 1996). In
Nigeria today, there is an upsurge in the
acceptance and utilization of these herbal
medicine partly because of scientific support
for some of their medicinal uses, and because
of the belief that “Green medicine” is cheap,
safe, more dependable and accessible than the
costly conventional medicine (Parker &
Chanda, 2006). Most part of the plant can be
considered as herb including leaves, roots,
seeds, leaf sheath, bark and sometimes
pericarp of other portions.

Sorghum bicolor commonly called guinea
corn is a short-term perennial plant and the
species can grow in arid soils and withstand
prolong drought. The leaves are broad and
coarse similar to those of corn but shorter and
wider (Bukantis, 1980). Sorghum is a major
food crop in Africa and India and an important
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livestock feed in America, Europe and Japan
(Dogget, 1988).

Sorghum bicolor has a variety of uses. It is
grown for grains, forage, syrup and sugar.
Grain sorghum is a staple cereal in hot dry
tropic. The medicinal properties of sorghum
bicolor cannot be over emphasized as the root
is used for malaria in Southern Rhodesia, the
seed also for the treatment of breast disease,
the stem for swelling treatment, while the
sorghum leaf sheath has functioned
therapeutically as a remedy against anaemia
by traditional medicine healers. (Ogwumike,
2002). In Nigeria, the leaf sheath is commonly
used by the Yorubas and Hausa, and is
administered orally after extraction with
water, ethanol or a mixture of ethanol and
potash. It has been reported that dyes from
sorghum bicolor leaf sheath may be
Carcinogenic (Owolagba et al, 2009, Avwioro
et al, 2009). Ogunmike (2002) in a
haematological study conducted on albino rats
supported the traditional use of S.bicolor as a
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remedy for anaemia. Aviwioro et al. (2006)
also reported that crude ethanolic extract of
S.bicolor was used to stain red blood cells,
collagen and muscle fiber; the resultant effect
was that the dye might be apigenindin nature.

Potash, a powdery salt used primarily in
fertilizer is known as boost the ethanolic
extraction of the Sorghum bicolor. 1t is for this
reason that the local consumers prefer taken it
in combination with potash. However, there
has been no scientific proof of the effect of this
combination on human health. Therefore, the
objective of this study is to evaluate the
toxicity effect of this ethanol/potash extract of
Sorghum bicolor leaf sheath on serum
enzymes, liver and kidney of wistar albino rat.
Materials and methods
Collection of materials

Twenty male and female wistar albino rats
weighting 125-160g were obtained from the
animal house of the Department of
Biochemistry, University of Port Harcourt,
Choba, and Rivers State Nigeria. They were
kept in rat cages in four groups of five each,
and fed with dry pellet feed and water, ad
libitum. All test animals were acclimated to
their environment for two weeks before
experiment begun. The leaf sheaths of
sorghum bicolor were bought from the herb
sellers at Mile 3 Market, Port Harcourt, and
Rivers State. A Plant taxonomist in the
Department of Biology, Rivers State University
of Science and technology, Port Harcourt,
identified the leaf sheaths. The air-dried leaf
sheath was oven dried at 60°C for 18 hrs and
subsequently grounded into powder. Five
hundred gram of the powdered leaf sheath was
exhaustively extracted with 500ml ethanol
mixed with 0.5g of potash (WHO, 1996). The
extract was concentrated in vacuum; the
concentrated product is in a semi-solid form. It
is then evaporated to dryness at 609C for 1hr:
The weight of the dried extract was 13.28g,
thus giving a percentage yield of 2.66 of the
starting sample. A fresh solution was prepared
from the concentrated residue on each day of
extract administration.
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The dried extract was administered at 0.5%
per kg body weight in doses of 1000, 2000 and
3000mg/kg body weight over a period of 14
days. The group 4 rats served as the control
and received equivalent quantity of normal
saline. Serum enzymes, liver and kidney were
used to assess the effect of the various doses of
the extract in the rats following sub acute
administration (Sandabe et al., 2005).

Blood and tissue collection

The rats were sacrificed after 4 days. Blood
samples were collected into ethylene diamine
tetra acetic (EDTA) acid treated sample bottles
and was used for the determination of Serum
Alanine Amino Transferase (ALT). Aspartate
Aminotransferase  (AST) and  Alkaline
Phosphatase (ALP) using standard procedures
(Reitman & Frankel, 1957). Tissue samples of

liver and kidney were harvested for
histopathological examination.
Chemical analysis

Determination of serum alanine
aminotransmirase and Aspartate amino
transferase (AST) were measured
calorimetrically at 546um using the

proceeding described by Reitman and Frankel
(1957). Commercials kits (Randox Reitman
and Frankel ALT/AST level 2 control. Cat: No.
SC 2643) were used for the manufacturer’s
instructions.
Tissue histopathlogy examination

The liver and kidney tissues were analyzed
at the Histology Department of University of
Port Harcourt Teaching Hospital, Rivers State,
Nigeria.
Statistical analysis

The results are presented as mean +
standards deviation. Significant (P<0.05)
differences between means were compared
using ANOVA (Wahua, 1999).
Result
Serum Enzymes

Results obtained for serum liver enzymes
in normal male and female albino rat treated
with a mixture of ethanol/potash extract of
sorghum bicolor leaf sheath are presented in
Table 1. This extract increase all the serum
enzyme studied. Values for ALT, AST and ALP
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Ranged 33.2-46.6 u/L, 107-2 137.7 U/L and
38.5-130.1 U/L respectively. The increase was
dose-dependent. Significant differences
(p<0.05) were observed at dose level of
3000mg/kg body weight for ALT and AST.
While ALP values were significantly (P<0.05)
different at the various dose levels. Results of
Serum enzymes for the tested animals were
significantly different when compare to the
control.

Histopathology examination

Histopathology of the liver and kidney
Figures 1-8 below shows the morphology of
the albino rat liver and kidney at different dose
levels. The liver of the animals that were
treated with 1000mg/kg body weight (Fig. 1)
showed some distortion with mild lymphocytic
cellular infiltration in the lumen of the blood
vessels. The liver of the rats treated with 2000
and 3000mg/kg (Fig. 2 &3) extract dose had
severe  congestion showing ballooning
degeneration, while the liver of the control rat
showed intact structure (Fig. 4).

The kidney of the test animals were also
distorted at the different doses compared with
the control. The kidney of the rat treated with
1000mg/kg extract (Fig. 5) showed
hemorrhage in the cortex adjacent to a
Bowmans’s Capsule while the kidney of rats
treated with 2000mg/kg extract (Fig. 6)
showed thickening of the glomeruli and
interstitium. Rats treated with 3000mg/kg
(Fig. 7) extract dose showed a more severe
thickening of the tubules and vessels, the
control however had its kidney intact (Fig. 8).
Discussion

Wistar albino rats, induced with
ethanol/potash extract of Sorghum bicolor leaf
sheath showed elevated levels of indicators of
liver function AST and ALT. the increase
appear to be extremely significant (P<0.05)
especially at 3000mg/kg body weight. It is
known that these enzymes (ALT, AST & ALP)
are mainly found in the liver in high
concentration (although ALP also may be
found in bone) and whenever the enzymes are
found in high amount in the serum, it signifies
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that the liver has problem (Owolagbe et al,
2009, Abdulraham et al., 2007).

An elevated ALT is a sensible clinical
indicator of hepatocellular injury (Tietz, 1994).
The elevation of levels of alkaline phophatase
(ALP) as observed in this present study may be
an indication of either liver problem or bone
disease, since the two main sources of ALP are
liver and bone. The high values of the activity
of these enzymes relative to control values are
indicative of severe intra-hepatic cell damage
due to the compound administered. Aviwiro et
al, (2006), using crude ethanol extract of
sorghum bicolor leaf sheath to stain red blood
cells, collagen and muscle fibers indicated that
the dye may be apigenindin. However, result
from oral administration of the aqueous
extract up to a concentration of 1500mg/kg
did not show any adverse reaction, while rats
that received 2500mg/kg and above died
because of congestion and inflammation
(Owolagba et al, 2009).

Histopathological study showed that oral
administration of the extract to rat at various
doses appears to have adversely affected the
liver and kidneys. The pathological changes
observed in these two organs also appear to be
dose dependent. The presence of pathological
lesions in the liver and kidney may not be
surprising since the kidney is the primary
organ of the excretion while the liver is the
main organ of biotransformation in the body.
So, it is possible that the two organs may have
been exposed to the toxic substances present
in the extract. The above study appear to be in
agreement with the observations of
Abdulrahan et al, (2007) and Jovanoic et al.,
(1991). They reported on kidney and liver
lesion on rats treated with aqueous root bark
extract of vitex doniana and rats fed with feeds
containing anti-Nutritive factors such as
saponins and tannins. Increased sodium
creatinine and urea levels have been reported
(Ogunka-Nnoka et al, 2012) when rats were
treated with this extract for 14 days. Our
report still confirms the reason for the organ
Liaison observed.
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Table 1. Effects of ethanol/potash extract of Sorghum bicolor leaf sheath on some serum enzymes (ALT, AST,
ALP) in albino rats

Extract dose (ml/kg b.w) ALT (U/L) AST (U/L) ALP (U/L)
1000 (group 1) 33.2° +30 120.5° +4.4 77.6°+3.6
2000 (group 2) 38.2° +2.1 125.4° +3.0 92.4°+1.3
3000 (group 3) 46.6° +1.4 137.7%+9.2 130.1%7 +2.0

Control (group 4) 30.4°+2.2 107.2° +1 38.5% +2.1

Values are MeantSD of five replicate determinations. Means in the same column not followed by the same
superscript differ significantly (p<0.05).

Fig.1. Liver of rats exposed to Fig.2. Liver of rats exposed to
1000mg/kg, showing distortion. 2000mg/kg of extract for 14 days

S

Fig.3. Liver of rats exposed to 3000mg/kg of extract ~ Fig.4. Liver of the control rat showed
showing ballooning de
o = "

Fig. 5.The kidney of the rat treated with Fig.6.showed hemorrhage in the cortex adjacent to a
Bowmans’s Capsule while the kidney of rats treated
1000mg/kg extract with 2000mg/kg extract

Fig. 7.Rats treated with 3000mg/kg extract
dose showed a more severe thickening of
the tubules and vessels

Fig.8. showing control intact
structures of kidney
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Our findings also agree with the theory of
target organ toxicity by Heywood (1981), since
metabolism of environmental chemicals take
place mostly in the liver, while excretion
occurs through kidneys (Clarke and Clarke,
1977; Parke, 1982). This medicinal plants used
in the management of anemia has been prove
to be toxic to both the liver and the kidney
under the conditions of this study.
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