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ABSTRACT

 epias is used for the management of malaria and other diseases in
A"ac‘gn]]?\‘tim:rriz?;;xgjtcrg]cstl;rield of 21.25% v%as obtained from dry Acacia roots on
Northtaf‘n vfith methanol. Alkaloids, glycosides, terpenoids, tannins and ﬂav.onmc.is
extrac-tcliontiﬁed in the extracts. The safe dose of the crude extract was determxr.le.d in
e %ne 1000mg/kg with LDso of 400mg/kg body weight. Forty mice were divided
{mce " roups which served as test and control respectively and were assessed for the
e tWomgeffecl:s of crude acacia extracts over a five week period. The test groups were
lor te; with 300mg/kg body weight of the crude extract daily, while the control
gazsg‘: were each given normal saline (20ml/kg b.w) over the study period. The results
cated significant (P<0.05) decreases in whole body weight and Packed Cell Volume

1(?’%1\0 Serum Triglycerides, Glutamate Pyruvate Transaninase (SGPT), Glutamate
Oxaloacetate Transaminase (SGOT) and Chloride were significantly (P<0.05) elevated.

No significant (P>0.05) effects were obtained with Fa.sting. Serum.Glucose, Tgtal
Proteins, Alkaline Phosphatase (ALP), Sodium and Potasium ions. 'Hlstopatho}oglcal
examinations indicated no changes in cardiac, pancreatic, spleen and intestinal tissues.
However, a feathery degeneration of hepatocytes and destruction of nephrons were

observed.

Keywords - transaminases, hepatocytes, Acacia nilotica, nephrons.
* Corresponding Author: Tel: +2348036136862, alijigam@yahoo.com

INTRODUCTION diarrheoa, cough, fever, common col)d

and influenza (Al - Ghazali et a/, 1987).

Acacia nilotica Del. (Leguminoseae) is a Roots are reported as useful in leprosy

spiny tree that averages 8 meters in and as aphrodisiac (Sofowora, 1982).

hmgh; reportedly native to Egypt bl‘lt The stem bark is applied against ulcers,

Spread to the Arabian Penninsula, cancers, tumors, haemorrhoids, small

Indian subcontinent and most of Africa pox, gall bladder disease, indurations of

(Fagg, 1990). the liver and spleen (Zaki and Abdullah,

2000). Crude extracts are used in the
treatment of malaria fever (Abdullahi et

Nigeria where Jeaves, stoni bark: and al, 2003, Jigam et al, 2009). It is al§o
r0ot are useful as medicaments for reportedly  useful as analgesic,

different ailments (Tybrik, 1989). The antipyretic 'and anti - inflammatory
Pods are applied topically or inhaled as agent. Acacia root extract was reported

ar::1&35; When heated. Aqueous extracts ZO b; _f:ffec.tlve against !P/;agzlri)aa'/um
taken orally as treatment for erghei in mice ( Jigam et al, j]

Itis referred to as “Gabaruwa” (Hausa)
or "Bagaruwa” (Nupe) in the North of
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A cimmon problem with the use of
crude plant extracts in ethnomedicine is
the lack of thorough evaluation of the
toxicity profiles of such species
(Gamaniel, 2000). A blanket assumption
should therefore not be made about
their safety. It is also therefore
necessary to ensure a thorough and
detailed pharmacological and

toxicological assessment of these plants.

The present study was performed to
investigate the potentia} toxicity of long
term consumption of A. nilotica extracts
in mice. This will help in advising
individuals that use Acacia extracts in
the treatment of different ailments.

MATERIALS AND METHODS

Chemicals and Reagents

All chemicals and reagents used were of
analytical grade and obtained from
reputable Scientific and chemical
companies. Dimethyl Sulphoxide
(DMS0O) was obtained from Sigma
Chemicals St Louis, MO. USA; Suitable
diagnostic Kits e.g. the Randox Glucose
(Cat/Kat NR GL 2623), Randox Protein
(TP245), Agappe Triglyceride kit (Cat
1121500 Kerala India), Dialab IVB
Transaminase Kit  and Alkaline
phosphatase Kit (Dialab Cat. D95560)
_were used for the assay of serum

biochemical parameters. Hemotoxylin -~

eosin (Sigma - Aldrin Europe) was
employed in staining sectioned tissues.

Plant Materials

Fresh roots of A. nilotica were collected
between June - September, 2009 from
Tudun Fulani area of Minna, Northern
Nigeria after identification by a staff at
.the . Department of Biological Sciences,
Federal University of Technology Minna.

Preparation of Extracts

40 g of air - dried roots were crushed
into powdery form and extracted in the
cold with 1.5 L methanol. The extract
was filtered with Whattman 5 filter

- IANESp- ‘
’wll([
|

paper - and solvents  remaveq 3
reduced  pressure in 4
evaporator. Brown coloureq
were obtainued and weighed br
further analysis.

Ndep
I'Otar
past S

Animals:
Healthy male and female Swiss albin“
mice weighing between 20.00 + 175 i
30.00 + 2.14g were obtained from ¢ .
National Institute of Pharmacey
Research and Development (NipRp
Abuja and used for the experiment. Ty
rodents were housed in stang
environmental conditions: temperatypy
27+2°C; 70% relative humidity; frea
access to pellets and water and natyra|
12h day light/night cycles. EXPerimen'
were conducted in strict compliance
with internationally accepted principles
for laboratory animal use and care as
contained in the Canadian Council on
Animal care Guidelines and Protocol
Review (CCAC, 1997). .

Phytochemical Screening |
Standard screening tests were used to
detect the presence of alkaloids
flavonoids, tannins, saponins,
glycosides, caffeine and terpenoids
the extract (Odebiyi and Sofowora
1978; Sofowora, 1982; Trease and
Evans, 1989). 1

Safe dose and acute toxicity [LDso]
Five groups of four mice each were us
and the animals were gavaged extracs
at doses of 200, 400, 600, 80%
1200mg/kg ~ body  weight (O
respectively. The extracts were inmal_
dissolved in small ~amounts =
dimethylsulphoxide and

suspended in distilled water:
The control group was given “Orl
saline (0.9% w/v Nacl) at 20 ”‘r d
body weight. The mice were Obzere
over a 72 hour period for any a..\
reactions and mortality Wa recOrSSg

th_
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5 deter.mined‘ by the Lorke

(Lfgggw method

.on of the effects of long term
Evaluaf:)  crude Extractin Mice

dosa6® mice were divided into two
Forty A and B) of twenty each. Group
roup® od as test and gavaged with

S .
v ug pw extract daily while B was

k
300mg/ nd given 20ml/kg bw normal

rol @ _
Col?;e daily. All animals were monitored
a

;or different biochem.ical parameters
or 40 days at weekly mterval's.
Weights of mice were taken with Avery
galance (W and T) Avery Ltd,
girmingham, UK. Fresh organ (liver,
Kidneys, pancreas, spleen, intestine and
heart) weights were taken for each
sacrificed mice using a metler PT1200
analytical balance. Packed cell volume
(PCV) was determined using the micro
‘haematocrit method (Green, 1976).
serum glucose was assayed based on
the glucose oxidase reaction. Total
proteins were evaluated based on the
interaction of cupric ions in alkaline
media with protein peptide bonds.
Triglyceride assay was based on
reactions by lipases, glycerol kinase,
glycerol - phosphate oxidase and
peroxidase which produced a red
quinone dye read at 630nm (Annoni, et
al, 1982).
Transaminases (SGPT and SGOT) were
analyzed based on the method of Wolf
(1980). Alkaline phosphatase (ALP)
was however determined on the basis of
the conversion of P - nitrophenol to its
intensely yellow coloured derivative, 4 -
nitrophenoxide (Tietz, 1983).
Serum sodium and potassium were
d?tem‘ined by flame photometry
t()\ ogel, 1964). While chloride ions were
Y the Schales and Schales (1941)
Utrimetric method.
i?ﬁ';“pa[h"lﬂgical evaluations  were
i‘:i‘_“f‘med at the end of the 35 - day
YEMod of experiment. Lung, heart, liver,
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kidney, spleen, pancreatic and intestinal
tissues were fixed in 10% buffer(;d
neutral ~ formaldehyde  for  4gp
embedded in paraffin, and SECtione(i
(6nm) with a microtome. Serial sections
were stained with hematoxylin-eosin

prior to microscopy.

Statistical Analysis

The biochemical data were subjected to
some statistical analysis. Values were
reported as Mean 4+ SEM while student’s
t-test was used to test for differences
between treatment groups using
Statistical Package for Social Sciences
(SPSS) version 16.A value of P<0.05
was accepted as significant.

RESULTS

Results of the phytochemical screening
of A. nilotica root extract are given in
Table 1. Alkaloids, glycosides,
terpenoids, tannins and flavonoids were
detected, buts aponins and caffeine
were not detected.

There was a decline in the total body
weight of mice (Fig. 1). Packed Cell
- Volume (PCV) of the animals also
dropped (Fig 2). Serum glucose and
proteins in the test mice showed no
significant difference (P>0.05) from the
control but triglycerides were slightly
elevated (Table 2).

Serum transaminases (SGOT and SGPT)
were significantly (P<0.05) higher in
test mice but Alkaline phosphate levels
were normal (Table 3). Serum
electrolyte values are given in table 4.
Sodium and potassium ions were not
elevated but chloride levels were
signiﬁcantly (P<0.05) higher in the test
mice.

Plates la and b and Ila & b represent
liver and kidney tissues respectively
showing  pathologica  alterations
occurred in the two organs in test mice.
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SEM)WS
d in A0

4 EM) test
(Y‘ n= 20

gnlcant (p<0.05)

6.961+1.23

Glucose, Tri
tover d 5

6.1110.43

6.2910.194

glycer
Week pel‘iod

International Journal of Applied Biologjca) g
Al Research

ides and Total Protein levels in mice dosed wity,

94.99+9.85 0TS

108.47+5.32 109.0342.63
137.78110.747 142.39118.82 150.97+14.45
182.22+11.76 145.73116.82 170.9317.44
7.3811.16 6.86+£0.73 4661031
5.4610.63 5.6310.16 5.2010.47
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of
) Jlevels in mice .
Table 3:. . ..Some.serum-enzyme:le - Tnltceinipsed With
] 10ng] g
a 5 week period
Gl tamat(;ver WEEK 1 WEEK 2

1 Glu i .

i Oxaloacetate transaminase

—560T{H 1

| S 37254103 35254125

: (X % SEM) test:

a n=20 44501087%  4575t085* o 7541 93+

. 3
o t1-87=|= 2‘0()*\\1

r Glutamate 5547 4
! Pyruvate § 4
j Transaminase : A
| (SGPT) (LU) 29504065  30.00+1.83 29504094
L control: - : , 29 00i1-08
! n=20 K VLS * 2

B 33.50+1.04 37.751%0.85 39.7541 7cx 9.25
- (X £ SEM) test - t175 250415, t,,
P n=-20 45,

gy,
Alkaline Phosbhatase
| (ALP) (L) control
¥ n=20 SLS0+492 477644
B - L% /91397 39.754-
| (x :}'t_StEM) AR % ) 37754 ¢ N

: es 9. !
£ n=20 : _ 34‘5031}

‘ 20.75+1.25 48.75+1.11 I

Sodium (mmol/L)
(X +SEM

130.25+57; 134.00425
test: = ¥
126.
H n=20 “osties 127.00%158 1y 50%*2.50 131.50%2.06 1390041
- Potassiym (mmo]/L)
' contro];
: 320+ ,
. n =20 03032 3.40+0.20 3.20+0.32 3.55+0.30 3351028
(X iSEM) test
n=29 834019 3.2840.18 3.7040.21 3204018 322H0%
Chloride (mmoI/L
ontrols g+l
—  n=2 1012541 89 103504330 1052543 49 105.00+248 1012
(X + SEm, test

— 409
10502
1110

iior: T 105504263  109.0043.42
Slgmﬁcant (p<0_05)

L 60 i
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: Liver tissu¢ (Control) with

Plat:’;lf‘;l cellular hexagonal archs.
0 .

Pt 1
e la: Kidney tissue (Test) with

ghost-like nephron

Plate Ib: Liver tissue (Test) with
feathery disintegration of
henatocvtes.

b Kidney tissue
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.‘,.DISCUSSION.

o glycosides:

ction of alkalmdS’avgo}rlloids n

The iitiiis tannins an :
terpenoids,

crude extracts ©% %

is in conformity Wi .

_ Sayyad and Ross,

Abdullah, 2000)- e in whole body

dy declin oy s
Tk:a[ieghstzeif ):rlice in the present g
W -

imi to earlier g
Slttn:illi;ted the effect to the pre
d

in Acacia. Tannins
high tannin levelsb in :qucreasing i
inhibit growt_h_ tyof most nutrients
digestion coefficle? f proteins (El-

lation of P

and the coagu s. 1983; Sotohy et al,
sayyad and Rlos ’.further substantiated
1997). T}.‘ls ase line in the packed cell
the significant dec ine 1 -
volume of mice studied. Antl'nu :
.factors chelate minera'ls eg. iron anf
adversely affect the b_loavallablhty 9
vitamins " required for hemopoiesis
(Shermer, 1967; Jigam et al, 201.1). ‘
Serum glucose levels of test mice were
within normal values (Loeb and Quinby,
1989). No significant  (P>0.05)
difference existed between values for
test and control mice which also
corresponds with the findings of Zaki
and Abdullah (2000). Alterations in
serum glucose levels other than those
associated with stress are uncommon
and reflect an effect on the pancreatic
islets of langerhans responsible for
insulin production or anorexia (Gad,
2001). It can thus be concluded that

crude A. nilotica extract is not toxic at
least to the pancreas,

Triglycerides were
(P<0.05) elevated ip the

over the control in the third week. The
Acacia treatment had a h

| yperlipidemic
effect in the course of the eXperiment.
Other authors however reported no
when rodents

significantly
test animals

alterations in lipid levels
Were treated with 4 nilo

). Triglyce

sadily mobilized v .
d are-ceadily mo en th
'_“lu‘?l?ises (Martin et al, 1975) as 'eneeﬁi

062

stressed state of experime
which these animals were SubjeCtedn ty |
Total proteins general'ly decling q ir;
test mice on Acacia treatm, thy |
controls were however Withjy, " but ‘
cited in the literature (Mitruka Vely ¢
Rawnsley, 1977). Zaki apg A dU?nd ‘.
(2000) observed a significapt <0 lay |
reduction in the levels of tota] ot'qs)
in rats fed 8%  Acacig diets in Elns _
weeks, an effect that was howeour _
reversible upon terminatigp 9 ;'er ‘,
treatment. Absolute alteratigp | to?e ;
serum proteins are usually aSSOCiateiil \
with decreased production by the live. &
or increased loss from the kidney, (Gaedr _
2001). Thus long term intake of Acay
can predispose to hepatic and kidne; ]
disease

Serum Glutamate 0xal03c6tate
Transaminase (SGOT) levels iy the teg
mice were consistently and signifiCam]y
(P<0.05) elevated over the yajye
obtained for the controls, Zaki apg |
Abdullah (2000) reported fluctuatigys |
in the levels of SGOT in rats

fed Acacs ¢
pods, the effect of which wag reversible

upon return to normal diets. Elevatioy |
in SGOT is usually associated with |
damages to skeletal and heart muscles. §
It is also high in Kidney, liver and §
pancreatic disorders.
cannot be definitive unless other |
parameters and histopathological
evidence are considered (Loeb and
Quinby, 1989). ‘
Serum Glutamate P..\'T“"aﬁ
Transaminase (SGPT) was Sign'ﬂffﬁi_; '
(P<0.05) higher in test mice 0»“:‘”.05
values for controls. Values for L,”i1 by
were within the normal range iﬁ“
Okerman (1988). Elevations ll].H,.:L'}\F"l"
rarely observed except in p‘lll(:.-";;uﬁi
liver disease (Kachmar et.al. i 1"’“‘
2001; Haschek and Rousseat™ g
The result obtained hence M7

ln 3
ntatio the

The prognosis §

F y l 2 e

¢
ha
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o7 and SGPT are sensitive to acaciz
G

; toxication'
lnlkali“e Phosphatase  (ALP) valyes
A

4 some fluctuations among the
ested but there was no significant
djffel'ence (P>0.05) with the controls, A
enerd’ = :
g il 7aki and Abdullah (2000) earlier
no orted  some  slight  fluctuations
e-thout much alteration in the levels of
WLP in rats fed 2% and 8% A. nilotica
fespectively. Raised' ALP levels are
psually encountered_ in bl!lar‘y cﬁsorders
cuch s obstructl\{e ]a_undlce and
cirrhosis, bone and intestinal diseases
(Tietz, 1983). Such . results sh_ould
necessarily  be interpreted in
conjunction with other parameters e.g.
pone alkaline phosphatase tends to be
higher in young animals (Gad, 2001).
Mean serum sodium levels in the test
mice showed some variations in relation
to the controls. A general trend of
increased- concentration was noted in
the test animals over the controls but
~was not significant (P>0.05).
In the case of potassium, a steady
decline was noted among the test mice
otherwise no significant difference
(P>0.05) exists between the test and
control groups. Chloride was generally
elevated with a significant (P<0.05)
difference between the tests and
controls. Serum electrolytes interact
with each other; a decrease in one is
frequently tied for instance to an
increase in one of the others (Gad,
2001). In the present study, the controls
were within literature values (Mitruka
and Rawnsley, 1977) but increased
levels in the test animals is indicative of
Some respiratory or renal toxicity
subject to histopathological and other
test results (Boorman et al/, 1990).
Biochemical parameters are rarely
Independent of each other rather, there
are many of the parameters associated
With toxic actions at particular target
Organs. For example, increases in ALP,

| rend of decline was rather

lnternali
Ong
nal Joumal of o,
JD“[;(] B
Ig

SGOT and SGp . |

. Ceurys
Strongly indicatjyq oL;l;‘mg toge
WWer

cell damg Ve
B¢ and .,

levels are - late(e]lwalcd

(Gad 2007), With ¢

functio '
ﬁndingns'cg?r?t?i::gn it 20 This
decrease noted | o e

I5€ .1 In total proteing but
felevatlon in SGOT and SGpT further
indicates the hepatoxicity of 4, nilotica if
higher concentrations are consumed
over a longer period (Haschek ang
Rouseauy, 1991). The destruction of
some glomeruli noted with the kidney
tissues and the elevation in. serum
sodium and chloride ions also points to
the likelihood of the nephrotoxic effect
of A nilotica root extracts if the
300mg/kgbw dose regimen is consumed
over a long period. :
It can thus be concluded that long term
consumption of acacia root in the
treatment of diseases can predispose to
organ damage.
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