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Abstract

The following studies were designed to evaluat

exteact of Badanitus aegypriecs on O.niloticus general hul‘;n :'::t:.l:x‘l:‘mcﬂcc
o determine the acute hall lethal concentration (LCS0/96hry) of the
Balaninns segyptiaca . Results revealed that the (LCS0/96hrs) in ().nllollc:??:u;;nnu o
L effects of short term exposure to 172 (LCS09hrs) for one week revealed i
~ gbaermalites in the form of abnormal swimming behavire, respirat ;‘l’;m g
 affecation, fins rot and congested. gills.The postmortum eun;lnltlzn rc(:r?nled b B
and  enlargement of liver. The effects of long term exposure of Ol ﬁcongcﬂlon
1ML CS0%hrs) for 8 weeks revealed clinical abnormalites in the I'om; ol? tusl et
distress with congested. gills in some fishs, Hematological examination durin lho.'":prtlmm'y
and long term exposure of Ouniloticus revealed that the RBCs count PCg' Ill(; }';b tl.!rm
significatly increased espicially in long term exposure.Leukocyte c:mnt was i “::;‘
significantly only in short term exposure comparing with the control group %ruml::n"
levels of Quniforicus in both short and long term exposures showed high lc'v::ls of AL?:::
AST than the control group, while there were no significants changes in Urea and
Creatinine levels.Histopathological iexamination of fish exposed to ¥4 and 1/10 of ( LC50/ 96)
showed congention and hyperplasia of secondary gill lamellac in few cases, congestion and
dilatation of hepatoportal blood vessels with swelling of hepatocytes, Resudiual analysis of
O.niloricus exposed to 1/10 ( LC50/96h) for 8 weeks were 3.918 + 0.12 mg/kg of O.niloticus
muscle. Q.niloticus when challanged with A.hydrophila after 8 weeks of exposure showed
lower mortality rate than (=) control non exposed group. By all means, it appear that water
pollution by chemical from plants extract in case of illegall fishing is a disaster to fish
population. It leads to severe ecnomic losses through fish mortalitics,poor production and
higher susceptibility to different fish diseases as a result of severe stress.

Camo University

tofl the aqueous
O.niloticus were used

key  words-  Orechromis  niloticus, Balanitus  aegypticus, heamatological parameters, histopathological
investigation. lysozyme activity assay ,Aeromonas hydrophila

using unsuitablr nets. Plants have long been

Introduction
used by mankind as a source of active
E It is widely accepted that there is a compounds for a whole range of activities.
1 severe problem with future global food Macerated material of plant origin is thrown
H security and large number of the world's fish into rivers, streams or shallow ponds, and

stocks are currently depleted,due to illegal then fish stupefied and float to the surface of

and unreported fishing. It lead to a loss of water and can be easly collected. Subsequent
chemical analysis of plant material has

revealed that the active compounds in such
plant extracts is saponin, but information
about the mode of action is relatively little
about the saponin (Neuwinger,2004)

many billions of dollars of annual economic
} benefits creates significant environmental
B zﬂljage through the use of unsustainable
. fshmg Practices and has wider consequences
or food supply (Agnew er al.,.2009).

Balanites aegyptiaca is one of the most
widely distributed trees in the dry-lands of
Africa and Asia, a small to medium-sized
dryland tree or shrub belonging to family

megz;fge;t Ways and materials are used in
T Shmg‘ in na.tural resources mclu@mg
iy ¢ eml.cals like potassium or sodium
v ““Xplosives electeric currents,gases or
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Zygophyllaceae. It makes up to one third of

the total tree population in central region of

the Sudan and as a multi-purpose tree,
B.aegyptiaca provides food, medicines,
cosmetics, fodder, fuel wood and pesticides.
Jt is commonly known as desert date
containing steriodal saponin. B. aegyptiaca
fruits and stem bark were used for illegall
fishing by local citizens because of their
efficacy, effectiveness, low cost and lack of
fishing gear and net for illegall fishing.
(NRC,2008).

The physical and chemical changes in
aquatic environment due to illegall using of
such chemicals and plants often cause
negative drastic impact on fish stocks,thus
the water quality of an aquatic body is very
crucial because it determine the productivity
and other parameters which necessary for the
fish survival.(Fafioye, 2001).

In Sudan, the available information
about the diffrenent effects of B. aegyptiaca
extract on the general health status of
freshwater fish are little, so the aim of this
study is to investigate different toxic effets
of this material on Orechromis niloticus
through declaring of the 96 (LC50), clinical
signs,P/M lesions after acute and chronic
exposure as  well as  determinig
hematological, biochemical,histopathological
and immunological changes as well as
residual analysis in order to evalute the
public health significance.

Materials and Methods

2-1 Plant material

2-1-1__Plant__ prepration Balanites
aegyptiaca stem bark were collected in June
from Khartoum state,Sudan and authenticated
n Botany Department, University of
K}.\anoum. It was washed with water and then
d‘ned in air and sun for fifteen days, T
;ollowed by. drying in the oven for 24

ours.The dried materials was grinded to fine

i

powders and placed in a dry

: : Plastie .
prior to extraction, L

2-1-2 Phytochem
Phytochemical analysis for (e :l;{ 4
bark of Balanites aegyptiacy wy, car:‘ Stem
using  standard laboratory "‘@lh(,di:d o
standardized chemical ftests. ’"‘«‘VcalVEd fng
presence of the following active ingred; the
saponins, tannins, flavonoids, stcmidseflls:
alkaloids. The stem bark powder g dﬂld
yellow with bitter taste and the Odoufaie
irritating to mucous membrane of the nOStriIv;S
Inorganic minerals namly (Ca,Fe,p,S pp, an‘d’
K) were present according to Gupta ¢ "
(2012).

2-2 Expermintal fish: Total of 300 cultyreg

O.niloticus healthy fish with average bogy
weight (90 + 10) gm and length (17 £ 2) ¢,
were collected in novmber 2013, from ponds
of the World Fish Center at Abbassa, Abo.
Hammad,Sharkia, = Egypt.  Fish  were
acclimated in glass aquaria for two weeks
filled with dechlorinated tap-water supplied
with continuous aeration prior to the
experiments. The fish were randomly stocked
at a rate of 10 fish per aquarium. The
temperature was kept at 26 + 2 °c throughout
the experiment. Fish were fed twice daily
with standard commercially prepared pellets
at 3% of the body weight allover the
experimental period.

2-3 Experimental design:-

Experiment A : (Determination of
(LC50/96) to O. niloticus.

One hundred and twenty of O.niloticus
were used to determine the acute half |ethal
concentration for 96h. A minimum of five

(three  replicates per
namely: 50,60,70,80 and'90
re applied. THI®

ivid

concentrations
concentration);
mg/L plus three control we
fish were used for cach concentration d'
in three aquariua filled with dechlori®®
water and supplied with oxygen from eleC“e‘d
water pumps. The LC50/96 was ol
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(0 method of Litchfield and
g G

( 1949).

,l('c()l‘kllll}
{
wileoxo?

. (short term exposure or

geute
30 ¢ yreochrom
3 gquarid where
! e tWo sub
) of the aqueous extract of Desert

is niloticus were divided in
10 fish kept in each aquaria.

groups exposed to 1/2

(1,(:50/‘)6 ;

ot for 7 days and the third one acted as a
date <

control -

i perimt‘ﬂl ¢ : (Long term exposure or
X

chronic toxicity)
50 Oreochromis niloticus

divided in 5 aquaria where 10 fish kept in
cach aquaria. The four sub groups exposed to
110 ( LC50/96 ) of aqueous extract of
it Date for 8 weeks and the fifth one

were

Dese
acted as control.

9.4- Clinical _signs _and _post-mortem

findings
Clinical examination of fish was
carried out according to the method described
by( Amlacher, 1970; Austin and Austin,
2007). Postmortem examination of fish was
performed on moribund sacrificed fish and/or
freshly dead fish according to the method
described by (Conroy and Herman 1981).
2-5- Hematological investigations
Blood samples were taken from caudal
vessels of experimental  Oreochromis
niloticus after one week by syringe using
heparin as anticoagulat (1000 unit/ml blood),
from both control and exposed groups afterr
7 days for acute toxicity and after each two
Weeks (2nd,4th, 6th and 8th  week) for
chronic toxicity. Blood was used for
determination of different blood parameters
(erythroyctic count, and leucocytic count
dccording to (Dacie & Lewis,1984),while
ii?:dglobin concentration  estimated
Calcula]:;i to Jain.(1986) and PCV was
Mentioneg bya(CSOYC'ilng to. the formula
acie & Lewis, 1984).

2-6- ’
*Serum Biochemical analysis

determinati SCparation g,
ansaminases( ALT

ntrol and ey
0
groups afterr 7 days for acute loxicit;f) Z:j

during (the 4" anq gt
A 8" weeks :
toxicity according to Rej ) for chronic

(1957), while serum ¢
colorimetrically accordin
and serum uric acid

reatinine measured

g to Henry (1974)
: measured by ysin
thzymatic - determination method Barhan%
and Trinder (1972).

2-7—Histogathological examination

Specimens from the liver and gills
were collected from both control and exposed
fish after one week for acute toxicity. The
same samples were taken after 8 weeks for
chronic toxicity for microscopic changes. The
collected Tissue specimens were fixed in
10% buffered formalin solution according to
(Culling, 1983).

2-8 Residual analysis

Muscle samples (5 g dry wt from
muscle ) from ten Oreochromis niloticus
exposed to 1/10 (96 LC50) of aqueous extract
of Desert Date for 8 weeks were took and
kept frozen at -20°C till analysis by High-
performance liquid chromatography (HPLC)
for residual according to (Kostova and
Dinchev, 2005).

2-9- Evaluation of lyzozymes acivity
Oreochromis niloticus exposed to
1/10 (96 LC50) of aqueous extract of Desert
Date for 8 weeks, Experimentally infected by
an intraperitoneal injection of 4. hydrophila.
The challenged bacterium was obtained as a
reference pathogenic Aermonas hydrophila
strain that was previously isolated from the
liver of morbid O. niloticus and tested for
pathogenicity in the World Fish .Center
(Egypt). A suspension of A. hydrophila was
ng in Tryptic soy agar for
The broth culture Was
centrifuged at 3009 gd gor ;Otll?;ni)elﬂlreht:
supernatants were discarded an =

were re-suspended in phosphate-bul

prepared by culturi
24 'shi/at S8 7EECHE
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saline (PBS 7.4), and the OD of the ml:;::g;:
was adjusted 10 0.5 ;:l 456 nm.‘\h b
dto 1 X10° cells/ ml (Sahu

\is bacterial suspension \'vas
standard  dilution
used for the
then

corresponde
al. 2607). Tk
diluted using

with PBS and
riment and bactericidal,
d. and suspended In sterile
McFarland
onitored

serially
technique
challenge expe
collected, washe
saline 0.85% and counted using
standard tubes. The mortality was m
and recorded daily for 7 days. The percent
was calculated. Freshly dead fish were
cultured for the presence of A. hydrophila to
confirm cause of mortality using standard

microbiological procedures  according to

(De-Hai et al., 2012).

No. of Exposed Injected
( Sroiaae I flsh l for not by
ﬁ" aquarka (A1) ’ 10 I Exposed Saline
m "‘l“i‘rh(m)l 10 T Exposed A hydrophila
[J"’nqunrln (AZ)I 10 [ Not exposedl l Saline
Tdi ey
I ) :;;u).lrh l 10 I Not exposed ’.»l.h}'{lrtw/lil}

Statistical analysis

The data obtained in this study were
statistically analysed using analysis of SPSS
(Independent sample test) according to
Snedecor and Cochran (1969) for
comparing the different mean values with
Duncan’s multiple range test by Duncan'’s,

Results

Determination of 96 (LC50 to Tilapia and
Catfish ):

The ( LC50/96) was calculated according
to method of Litchfield and Wilcox,(1949)

death, still breathing but appareny],
espiecially before death.also the ﬁshdralyzﬁd
respiratory distress characterjzey b TOwgy
swimming and gasping in additio, Uty
scales detachment, dark COIOUrati(,n ly skiy
hemorrage and severe fins erosion a30 :
in (figure 1 A and B). The Po
examination revealed

gills ,enlargment and congestiop in l_“%t:sged
showen in (Figuer 2 A;B,C and D) Ver &

skip,
shuwen
3t~m0n

In the long term exposyre i
(LC50/96 ) (6.9 ppm) of aquegys eXtrac]t/m
Desert date to Oreochromis niloticys, . o
appeared clinically normal and ¢, abolsh
mentioned clinical signs and S Ve
finding were not observed except of

enlargement and congestion of liver. =

Blood parameters

In the present study, the erthrocyte count
haemoglobin,PCV' value were  significay,
increased in both acute and chronic exPOSe::l
groups of O.niloticus in comparison with h,
control non exposed group, while there Was
no significant change in the mean values of
MCV,MCH and MCHC in both acute ang
chronic exposed groups of  O.nmiloticus in
comparison with the control non exposed
group. The WBC count was significantly
increased in the short term toxicity, \vhil;:
there was no change in the long term toxicity
as shown in table (1 ) and table( 2).

Table 1. Effect of aqueous extract of
Balanitus aegypticus on blood parameters of
O.niloticus after one week (Mean = SE).

— |
and was founded 69ppm. Paramerters Control e e |
A RBC(10¢mm?*) 1.820%0.02 2.160= 0.16
cute_and_chronic_toxicity tests Clinical bl besit 42902628l e g
Signs and post-mortem findings ) 0 s
Vo q,’t
In" the sho A 17.14040.33 | 20.5020.7
(LC50/96 e o D WBC10Y/mm) 1414060 | 19.66%0.40
D ) (34.5 ppm) of aqueous extract of MCV (fentolitre) | 94,00 037 | 941708
fsm date to Oreochromis niloticus  the MCH (Pg/cell) 22,72 0.90 i’fi(ﬂ-—'l
clinical si : MCHC .
Ical signs was manifested in the form of (20/100m1) 22,664 0.56 | 22452086

i T
avz;)dr.mal SWImming  behavior in form of
ng and scaping espiecially at the start

of eXposure, SWimming laterally calm il *Means are significant at P<0.03 level .
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4 lv‘(Jl 61 {f),()‘)if)l—/}ﬂi":)(—}lj——
e, Vo L2

e ,8th

Effect of aqueous extract of Balanitus (Mean + SE). ) weeks of eXposure

Table 2-' “ on blood parameters  of b S L
egﬂﬂ,,ilz‘; after (2nd, 4th, 6th  and 8th furamerlery | Conol
4 , .
,ﬂ’]ﬁo) (Mean =5 SE) ALT("‘UL) 23352+ 1,14
weeKs AST(L/L) 172100 |
Urlcacidmg/dL) |2
Acute term 440,12
1 ] oo ————
m/ Control foxicity Creatininmg/aL) [ 02462021 [0.2322035 02214031
160+ 0, Sor

gavmm) [ MRE0E Ittt | Means aresignificant at P< 05

oml 4.1 .25 28 . : ; e
Hg\(?f/w = 171402033 | 20.50%0.74* Histopathological investigation;
pCy % RO L ‘ .
TWBC(10°/mnr’) “~14*°-§g ;3~63i0-40* Gills: Microscopic examination of the gills of
MCY (fentolitre) 94.000. 1 0.83 O.niloticus showed hyperp]asia,hypertrophy

Pgcell) 22.72+0.90 21.5840.91 and fusi »

MCH ( : - i usion of secondary gill lamellae as
NCHC (gn/100ml) | 22.660.56 A5£0.86 illustrated in figure (3 A ) .
REGE e

sMeans are significant at P<0.05 level .

Biochemical profile

There was significant increase in the
mean values of ALT and AST in both acute
and chronic exposed groups of O.niloticus in
comparison with the control non exposed
group ,while there were no significant
changes in the levels of (Uric acid and
Creatinine) in both acute and chronic exposed
groups of O.niloticus in comparison with
control non exposed group.

Table 3 Effect of aqueous extract of Balanitus
aegyptiaca on liver and kidney function of
Orechromis niloticus after 7 days of

exposure (Mean £ SE).

Paramerters Control Acute‘ t'erm
foxicity
ALT(L/L) M94£177 | 14204 6.12¢
| AST(mL/L) 28182226 | 67.60£8.08*
| Uricacidmg/dL) [ 198£0.04 | 1.97£0.00
(Creatinine (mg/dL) [ 0.236+0.21 [ 0.25¢031

*  Means are significant at P<0.05.

Table (5)

showed the percentage of mortality rates and lysozyme activity 0
date for 8 weeks and non exposed O.niloticus when challenge

Liver: Microscopic examination of liver
showed Heavy new vascularization,
congestion with hemolysis of hepatoportal
blood vessels, hemorrhage and vacoulation of
hepatocytes as illustrated in figure (3 B).

Residual analysis

In this study, concentratiion of residues
were determined from muscle of 10 exposed
Orechromis niloticus for 8 weeks
intoxication, analysis releaved (3.918 + 0.12
mg/Kg ), so it had high capacity for
bioaccumulation in the muscles.

Lysozyme activity assay: The percentage of
mortality rates were decreased in the exposed
Orechromis niloticus to Desert date for 8
weeks in comparison with (-) control non
exposed group when challenged with

A.hydrophila .

f the exposedQ.niloticus to desert

d with 4. hydrophila
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- e e : s
e e‘g\e\(li
et : e ] | Meortality | Mg ? :
No of Expose d/or W\
Group of fish ; " | Injected b No ‘ 'Y . Ly By
fish not | V. ! Ve [
P 4 ] ! T Acthviy,
| 1st aquaria ] 10 | Exposed | Saline . 0 | 0 =
an | | : : e,
[ 2ndaquaria 10 ‘ Exposed { {_hydrophila | 2 | 20 19 ~
| (B1) | ’ ! Jr — T,
= i | N '
| 3rdaquaria 10 ; ot Saline i 0 f 0 8\‘
| (A2) | exposed -2"&(,,‘ |
— [ | A T e .
4thaquaria 10 J Not | { hydrophila f < ’ 20 ‘6\4‘
(B2) | exposed ] | \J 20+ 05y |

1(B)

Fig 1 (A.B) showing Clinical signs of acutely exposed Orecliromis niloticis
\cutely exposed O niloticues showing showing scales detachment and dark colouration of the skin

A
B. Acutely exposed Oreclhromis niloticus showing tail fin erosion sloughing and haemnorrage

2(A) 2(B)

Fig (2 A and B) showing acutely exposed Orecliromis niloticus witlh congested gills

2(D)

Fig 2 C anap i
% ¥ S = - s
) showing acutely exposed Orecliromis niloticus ywith enlargmentand  congestion in Iiver
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Discussion

| fishing creates significant collateral
ems. contributing to over
cks, The shortage of fish
e natural water resources

Jllega
damage 10 ecosyst

exploitalion of sto

roduction from th
part due 10 the water pollution and also due

to the illegal fishing,directed us to fish
culture. The fact that fish can use the water
and not exhaust the water is stimulus to initate
different fish culture systems (Agnew et al,
2009).

In Sudan, B. aegyptiaca stem bark
aqueous extract used in illegall fishing in the
west of sudan (AL Radoum) but the available
information about the diffrenent effects of B.
aegyptiaca extract on the general health status
of freshwater fish are little, so the aim of this
study is to investigate different toxic effets of
this material on Orechromis niloticus .

The aqueous extract of Balanitus
aegypticus have toxic effects on Orechromis
niloticus and the result showed that the
(L.C5.0/96h) were 69mg/L. in Orechromis
f}:le(’:tcl’ll:is,which was not similar to the limits Qf
a bZ of (Okwuosa et a(., 1993) and this
Concemralidue to the diffrenent in the

on of the saponin in parts of the

Plant a1 ,
n 450 due to the diffrenet in the age and
SN Species,

chromis niloticus showing vacoulation of hepatocytes (H&E stain X1
y exposed Oreclromis niloficis showing hyperplasi X1000)
Jamellae (small arrow)

.\.hyporlrophy(lm‘ge arrows) and fusion of

No such mortality was recorded in the
control experiment during the long and short
term toxicity and this is an indication that
toxicity was dose-dependent and varies within
the time of exposure of aquatic organisms to
toxicants and this agree with (Ayoola ef al,
2011 and Fafioye, 2001) findings.

Fish take saponins directly into their
bloodstream through their gills. By changing
a large number of behavioural response in the
short and long term of exposure, fishes try to
resist the change in aquatic environment and
reduce the harmful effect of stem bark
extracts. By increasing mucous secretion,
fishes try to reduce their entrance through
body surface or may to reduce absorption of
the toxicants and the clinical symptoms
recorded during our study were manifested by
respiratory disorders in fish. This could be
attributed to the saponin nature as a
respiratory toxicant, causing decrease in
oxygen consumption, irritation  to ~ gill
epithelium leading to excessive amount of
mucous secretion which associated with low
dissolved oxygen in water due to formation of
foam during solubility of plant extract in
water causing suffocation and death, this agree
with  (Ufodike and Omoregie 1994;
Cagauan ef al, 2004; Omoniyi ef al. 2002;
Fafioye et al., 2004; Aguigwo 1998 and
Adewoye,2010). Symptoms of toxIcosis
observed in fish pehaviour! include lack of

i ' ssness, sudden
balance; air gulping, resflessn ,t' o
quick movement, €XCesSIVe secretio

mucus, settled at the bottom, and died. This
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\ohamed (hdel-Aziz vl/m{u‘*/ f’/»rer/,m PR
and died.This
518 observed in

fish behaviour! wit (Ayoola,
2008). The skin lesion in the present work
may be attributed to saponin which are potent
senstizers induce skin jrritation

There were increasing in the in RBCs

count, Hemoglobin concentration and P.C.V

vels in the acute and chronic toxicity due to
own to have

mueus, settled at the bottom,

ce with symptoms of toxicos

agn
h glycosides.

skin

le
that steroidal saponins are kn
stimulatory effect on heamopoietic organs

resulting in increased erythropoiesis,also it
may attributed to the interaction between the
saponin and the lipids of cell membrane
making small pores in membrane which lead
increaseing the permeability of the
to improving of cell
agreement

to the

cells
functions.These results
(Francis,2002 ;Osman ef al, 2010 and Furo

leading
with

and Ambali 2012).

Regarding the biochemical  serum

analysis results indicated an increase in level
of ALT and AST liver enzymes. This increase
could be attributed 1o the injury of
hepatocytes during the resistance to the toxin
and toxin metabolites as confirmed by the
histopathological findings this agree with
(Kew, 2000 and Sudhanshu and Ajay
2004).0n the other hand no change in serum
uric acid and creatinine values in fish in the
acute and chronic toxicity this confirmed by
the histopathological findings in kidneys
which revealed no histopathological changes
were found in the acute and chronic exposure
experiments this agree with (Obidah et al,
2009 and Adewoye,2010). Liver showed
heavy new vasculization with heamorragic,
edmatous with in the tissue, with dilatation
and congested of blood vessels of liver which
tc}?:e; Ot(l)lg Sel?;;;gnzznt of liver and.inc.reasig
b ayre 52 the congestion in the
1999; Costa et 51 ezwnh Wil
., 2009; Ayoola et al., 2008;
Adeogun et al, 2012 g
Histopathological exami af‘d Ke?lah,2013).
congested  bloog vemmatlon. to gills showed
hyperplasia of seonzsels Ymh fusion and
ary gill lamellae this

Assessment of 1oxic effecty
Tl

fusion due to irritant mgg..

dissolved or suspended in Wat:rrlal

and hyperplasia of secondary  Thi
reduced the gap between thgm

lamellae and so gas diffusion is? se
fish showed sings of asphyxia asm ai
in the short term exposure acwe,mlced
Annune and Ajike 1999), Fisp 8(:::, Ing to
exposure to 1/10 (LC50)96hrs of 4 e i
extract of Balanitus aeSJ’Pﬁcuse ey
significant decrease in the mortality Tecorg

challenge with A4.hydrophyla COmpar:te, aftey
control(-) non exposed group ang th'ng With
with (Aly and Fathi 2008) also the o, =
lysozyme activity in the exposed ngels of
more than the non expoed groy oup is
indicated that aqueous extract of B: ; This
aegypticus may have an immunost r:::m
effect on fish and similar resyjts wam
reported by (Kensil, 1996; Bagalw, aere
Chifundera et al., 2007 and Osman ¢ :Ld
2010) studied that saponins interfere Witt;
membrane bilayers leading to and enhance
penetration of macromolecules such g
proteins through cell membranes so they haye

used as adjuvants in vaccines.
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