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ABSTRACT

This study was carried out to clarify the role of fish In transmission of Aeromonas
specles fo man. A total of 187 samples including 102 fish (36 Iced freshwater fish, 18
each of Oreochronis nijoticus and Mugll cephalus. 36 frozen martne fish 18 each of
Mackerel and Sardine, 15 salted Sardine and 15 smoked Herring) and 85 human (30
hand swabs and 20 stools of Ash-sellers. 35 stool specimens of diarrheic patients, of
which 20 adults and 15 children) were coliected. Fish samples were obtained from
different fish markets at Dakahlia Governorate, whereas. stool specimens were taken
from patients of Mansoura university hospitals. The results showed that the overall
percentages of Aerormonas species Isolated from surface swabs and fish homogenate
were 17.65 and 16.66, respectively. The Incldence of Aeropronas species of surface
swabs and fsh homogenate among different fish specles were 16.66% and 27.77% of
Oreochromys nloticus, 27.77% and 16.66% of Mugll cephalus. 16.66% and 11.11%
of Mackerel, 33.33% and 22.22 of Sardine, zero and 16.67% of salted Sardine and
6.66% and 13.33% of smoked Herring. The 35 Aeromonas specles stralns isolated
from fish surface and homogenate were (dentified as A. hydrophila (44.44% and
58.82%), A. caviae (44.44% and 41.17%)) and A. sobria (11.11% and zero). Concern-
ing human samples, Aeromonas specles were [solated from 16.66% of Ash-sellers
hand swabs and were allocated to A. hydrophla (60%) and A. caviae (40%). On the
other hand, Aeromonas species were not Isolated from fish-sellers stool samples.
However, A. caviae was Isolated only from 6.66% of children diarrhelc patients stool
samples. Furthermore, A. hydrophila was (solated only from 15% of adults patients
stool specimens. The results revealed that non-sufcidal strains of A. hydrophlla were
recovered from 54.17% of total ish samples and 100% of total human samples. The
virulence and pathogenicilty of some no-suicidal A. hydropht/a strains was assessed
by intraperitoneal Inoculation of mice. The zoonouc Umportance, public health safety
and preveniive measures to avold Aeromonas Infectfon In man was fully discussed.

INTRODUCTION days there is substantlal evidence that fish

In the past it was reported that fish are of and seafood are high on the list of outbreaks
minor importance as vectors of food-borne of food borne diseases (Huss, 1897). Fish and
discase {n humans (Bernoth, 1900). Nowa- seafood may also be a vehicle for many bacte-
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rial pathogens (Dawvies et al., 2001). Food
safety Issues assoclated with aquaculture
products and the microbjal status of fish and
seafood after catch s closely related to envi-
vonmental conditions and microblological
quality of water (Feldhusen, 2000). and differ
from region to region and from habitat to hab-
itat and vary according to the method of pro-
ductfon, management practices and environ-
menta) conditions (Reilly, 19968).

Aeromonas spp. are ubilquitous Inhabi-
tants of aquatic ecosystems such as freshwa-
ter, coastal water, and sewage (Araofu et al.,
1891). Organlisms of the A. hydrophlla group
{A. hydrophla, A. caviae and A. sobria) are be-
coming recognized as {mportant pathogens of
humans, in whorn they can cause various ex-
tra-intestinal diseases (Daily et al., 1881 and
Elltson and Mostow, 1984) and have been
assoclated with human gastrointestinal dis-
ease (Deodhar et al.,, 1981 and Rahouma et
al., 2011). The pathogenesls, and virulence
factors responsible for Aeromonas Infection in
different specles are not well understood.
Strains (solated from the environment don't
seem to differ from stratas tsolated from cases
of infection with respect to the prevalence of
virulence factors (Krovacek, et al., 1894),
However, It has been shown that certain spe-
cies are more frequently isolated from pa-
tients with diarrhea as well as from dis-
eased flsh than from the eavironment (Kirov
et al., 1994). on account the zoonotc lmpor-
tance of Aeromonas species and the role of
fish In transmitting this pathogen to man,
this study was planned to clarify the inci-
dence, virulence and pathogenicity of Aeromo-
nas gspecles isolated from fish and human
specimens.
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MATERIALS AND METHODS
A) Samples collection:-
A.1) Fish samples:

A total of 102 fOsh, including tced
freshwater fish (18 Oreochromis niloticus
and 18 Mugll cephalus), frozen marine fish
(18 Mackerel and 18 Sardine), salted flsh
(15 Salted Sardine}! and smoked fish (15
Smoked Herring) were collected from fish
market In Dakahlia Governorate and were
packed In polyethylene bags and placed in
ice box then transferred directly to the la-
boratory.

A.2) Human samples:

A total of 85 human specimens represent-
ed 30 hand swabs from fish-seller and 20
stool specimens obtalned from apparently
healthy fish-sellers. Moreover, 35 stool speci-
mens were collected from patients (20 adults
and 15 children with gastrointestinal distur-
bance and attending Mansoura University
Children's Hospital and Mansoura University
Specilalized Medical hospital. Meantime, some
stool samples were collected from Meet-Fares
Health unit, Ministry of Health and Popula-
tion, Egypt.

B) Samples preparafion:-

B.1) Fish aamples:

Fish samples were prepared as previously
described by ICMSF (1986). Samples from the
surface were taken using the swab techntque.
Molstened sterlle cotton swab was rubbed
over the Mish surface (2x5cm) by the help of
sterlle wire In two direction horizontal and
vertlcal, then the tip of each swab was asepti-
cally placed into tube containing 10 m! of
stertle alkaline peptone water as enrichroent
broth.
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For flsh homagenate, each flsh was im-
mersed In ethyl alcoho) (70%). After dryness,
the body surface of each fish was sterilized by
hot spatula; the skin was reraoved by sterlle
scissors and forceps. Under complete aseptic
condition, 25g¢ of fish sample (containing
parts from gllls, muscles and abdominal con-
tents). was taken and homogenized for 2.5
minutes with 225 ml of sterlle peptone water
(n a sterile laboratory blender. The samples
were allowed to stand for 15 minutes at room
temperature and become readily for isolation
and (dentification of Acromonas specles.

B.2) Human samples:

Human hand swabs samples were collected
fromn fish-sellers prepared as previously de-
scribed by Sadoma (1997). Sterlle swab was
molstened with enrichument broth, rolled all
over the palm and then Immersed under asep-
tic conditions into test tubes containing en-
richment broth.

Concerning stool specimens, the collected
Stool cups were Ice-packed and transferred
directly to the laboratory, with minimum time
of delay. In the laboratory swab was taken
from each &atool sample uslng sterile mois-
tened swabs and then inserted into stertle
tube contalning enricbhrent broth.

C) Bacterial isolation and identification:-

One ml of prepared fish homogenate was
added to 9 ml of enrichment broth. Fish sur-
face swabs and prepared human samples
were directly added to 10 ml of enrichment
broth. All noculated broths were incubated at
37°C for 24 h (Shread et al., 1981). Afler In-
cubation a loopful from enriched broth was
streaked onto Starch Ampicillin Agar (Palum-
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bo et al., 1985) and tncubated at 28°C for 24
h. After incubation period, character(stic colo-
nies were selected, picked up and sireaked
(nto nutrlent agar and incubated for 24 h at
37°C for purification. The Isolated strains
were subjected for further jdentification ac-
cording to Abbott et al. (2003).

D) Virulence and pathogencity of some
tsolated Aeromonss hydrophila atrains in
xmice:-

To assess the virulence and pathogenicity
of Aeromonas hydrophila. white mice were
challenged by the jintraperitoneal route with
representative Aeromonas hydrophila non-
suicidal strains Isolated from fish. hand
swabs and adults stoo} as described previous-
ly by Namdari and Bottone (1088).

The suicidal activity of each lsolate was
determined by tnoculation of duplicate tubes
of Nutrient Broth containing 0.5% glucose fol-
lowed by incubation of individual tubes al
37°C for 24 h, Strains showing the suicide
phenomenon they had spontaneously pellet-
ed, while those lacking this characteristic
showed uniform broth turbldity are non sul-
cide.

Four groups (each group contain 3 white
mice) were used (n this study. Three groups
(18t for fish isolate, 209 for hand swab isolate
and 3"9 for stool Isolate) were individual In-
Jected (ntraperltoneally with individual O.1mi
saline suspensions containing 108 CFU/ml of
A. hydrophila, whereas the mice of 4th group
were lnoculated with 0] ml of stertle sallne
sever as a control. Mice were clinjcally ob-
served for 14 days. Animals that died were
subjected to post-mortem analysis, and the
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cultures of varlous organs (spleen, Intestine
and liver) were aseptically prepared.

RESULTS AND DISCUSSION

The incidence of Aeromonas species from
surface swabs and fish homogenate of differ-
ent fish specles are shown in Tables [1&2).
The overall percentages of Aeromonas species
isolated from surface and fish homogenate
were 17.65 and 16.66 respectively. The fre-
quency distributlon of Aeromonas species of
surface swabs and flsh homogenate among
diffecent flsh specles were 16.66% and
27.77% of Oreochromis nlloticus, 27.77% and
16.66% of Mugll cephalus. 16.66% and
11.11% of Mackerel, 33.33% and 22.22 of
Sardine, zero and 16.67% of salted Sardine
and 6.66% and 13.33% of smoked Herring,
respectively. Lower Incldence of Aeromonas
specles were previously recorded from fresh
water fish surface and higher Aeromonas spe-
cles were recorded from jparine water fish
surface by Y@icel and Balel (2010). Moreo-
ver. higher of Aeromonas specles (solation
rate from fresh water flsh and marfne water
fish were detected by Fukuyama et al. (1089)
and Bastawrows and Mohammed (1999).
However, no Aeromonas specles were (solated
from canned fish (Yaun and Lin, 1993) or
from fresh water flsh (Topic-popvic et al,,
2000). The present study pointed that Aero-
monas spectes from smoked Herring were
within the same range previously fsolated
from smoked fish (Qobat and Jemm1i, 18638).

In present study, A. hydrophila was {solat-
ed from surface swabs of Oreochromis niloti-
cus (33.33%). Mugil cephatus (60%). Mackerel
(66.67%), Sardine (16.67%) and smoked Her-
ring (100%). On the other hand, A. hydrophtla
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was not Jsolated from surface swabs of salted
Sardine. Furthermore A. hydrophila was iso-
lated from fish homogenate of Oreochromis
niloticus (100%). Mugll cephalus (33.33%),
Sardine (75%) and salted Sardine (100%).
However, A. hydrophila was not isolated from
fish homogenate of Mackerel or smoked Hec-
ring. Nearly similar results of A. hydrophila
recovered from surface and from muscle were
cited by Dorho (1888). Lower A. hydrophlla
incidence of fresh water fish were previously
reported (El-Kelish, 19956 and Gharib et al.,
2008). On the other hand, higher Aeromonas
hydrophila percentage of smoked herring was
recorded by Abo-El-Alla (2000). Furthermore,
A. hydrophila was detected in 33.58% of col-
lected flesh fishes included Sardine, Mackerel
and Mugil (Vivekanandhan et al., 2005).

A. caviae was isolated from surface swabs
of Oreochromis onfloticus (66.67%), Mugll
cephalus (40%) and Sardine (66.67%). On the
other hand, A, caviae was not (solated from
surface swabs of Mackerel, salted Sardine or
amoked Herring. Furthermore, A. caviae was
tsolated from flsh homogenate of Mugil ceph-
alus (66.67%), Mackerel {100%) and Sardine
(25%). El-Kelish, (1895) found higher isola-
tion rate (20%) of A. caviae In muscle of Ore-
ochromis niloticus; however El-Atabany
(199B) detected lower A. caviae from Mugjl
cephalus. The recovery of A. caviae from ma-
rine water fish (Mackerel and Sardine) homog-
enate was higher than previously found in
marine shellfish homogenate by Mohamed et
al. (2001).

A. sobria was only isolated from surface

swabs of Mackerel (33.33%) and Sardine
(16.67%) table (1). These results agreed with
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resulls of Ottaviant et al. (2008) who did
not isolate A. sobria from mussels. Righer
frequencies of Isolatlon rates of A. sobria
were previously recorded by many authors
as from Oreochromis niloticus (El-Kelish,
1986). Mugll cephalus (El-Atabany, 1995),
channel cat ish (Wang and Stlva, 1999). and
shelifish (Mohamed et al., 2001).

Incidence of Aeromonas species from man
are shown In tables (3). Aeromonas specles
were isolated from 16.66% of fish-seller hand
swabs. The {solated species were allocated
a3; A. hydrophlla (60%) and A. caviae (40%).
Higher incldence (60%) of Aeromonas specles
fn hand swabs was previously recorded by
Mohamed et al. (2001). They also Isolated A.
hydrophila (83.3) and A. sobria {16.7%]): how-
ever they could not jsolate A. caviae.

Tables (3) verify that Aeromonas speciles
were not Isolated from figh-seller stool speci-
mens. This result was In agreement with De-
odhar et al. (1891) and Gharib et al. (2003);
as they could not tsolated Aeromonas species
from control human stool. On the other hand,
Aeromonas specles wer¢ {solated from control
stool with low frequencies (Figura et al.,
1986 and Yamada et al., 1897). In the
present study, A. caviae was the only Aeromo-
nas species Isolated from 6.66% of children
patients stool samples. Furthermore the only
Aeromonas specles Isolated from adults pa-
tients stool saruples was A. hydrophila. It was
recovered from 15% of adults patients stool
samples (table, 3). Lower A. caviae incidence
from children patients stool specimens was
previously recorded by Figura et al, (1988)
and Nojimoto ct al. (1997). However, lower
A. hydrophila Incldence from adults patients
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stool samples was previously detected by
Deodhar et al. {1691), Yamada et al. (1897),
and Gharih et al. (20038); as they isolated A.
hydropbila with percentage of 1.4, 1.4 and
5.3, respectively. On the other hand, A. sobria
and A caviae were previously isolated with
the percentages of 0.28 and 0.12 by Deodhar
ct al. (1901), 0.18 and 3.8 by Yamada et al.
(1997), and 2.44 and 0.97 by Hofer (2008),
from adults patients stool samples. respec-
tvely.

The sulctdal activity of 31 A. hydrophila
strajns recovered from fish and man are
shown {n table (4). Non suicide strains were
recovered from 43.75% of fresh water fish,
83.34% of marine water filsh and 100% of
salted Sardine. Moreover, 100 % of each fish-
seller hand swabs and adults patients stools
were non-suicide strains. Ottaviaai et al
(2008) found that 68.75 % of 1solated A. hy-
drophila mussels showed non sulcidal activi-
ty. In the present work. the observed clinical
signs of inoculated mice with non-suicidal
strains of Aeromonas hydrophlla, were dull,
roughly halr, isolated in the corper of the box-
es, and had bloody diarrhea (Photograph L:
A). The death of mice was recorded from one
day tlll 8 days post-inoculation. A. hydrophi-
la was isolated from all liver, spleen and Intes-
tine of necropsied mice (table, 5). Post-
mortem lesions of dead mice including, liver
and spleen congestton and fnflammation and
exudates accurnulation In Intestine (Photo-
graph 1: B-D). On the other hand, control
group milce were still altve for 14 day. They
were scarlfled, and the organs were subjected
for isolation of Aeromonas specles. All mice of
control group were negative. Similar findings
on virulence and pathogenicity of Aeromonas
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In mice were previously recorded by Namdari
and Bottone (1888) and Oftaviani et al,
(2008).

From the aforementioned results, we
could concluded that Aeromonas species
were lsolated from fish. This indicates that
these flsh specites were consldered as po-
tential source of Aeromonas specles for hu-
man infecton in the examined areas. Also,
Aeromonas specles could be {solated from
hand swabs of fish-sellers. This indicated that
the contaminated hands of fish- seller may
constitute a polentlal hazard for themselves
and for other fish consumers. [n the other
hand, Aeromonas species could not be Isolat-
ed from fsh-sellers stool. This might be at-
tributed to all flsh-sellers were apparently
healthy. Furthermore, A. caviae and A. hydro-
phila were jsolated from siools of diarrhefc
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children and adults. These suggest the role of
A. caviae and A. hydrophtla in human dtar-
rhea gastroenteritis. Higher percentages of
isolated A. hydrophila strains showed non
suicidal activity, and noculated representa-
tive strains were morbid and lethal for mijce.
These (ndicate that these Isolated strains were
virulent and pathogenic. Human enteropa-
thogenlicity and animal virulence properties of
Aeromonas spp. are correlated with thetr non-
sufc{dal activity at 372C (Namdari and Bot-
tone, 1988). So. for public health safety it is
important to protect both fish sellers and con-
sumers from bacterial infectton through (1)
{mprovement of handling and processing of
fish, (2) provide hygienic educational pro-
grammes to fish handlers, (3) prevention of
sewage drainage In ecosystem, (4) periodical
examination of ecosystem, and (S) proper
cooking of fish.
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Table (X): Fraction of un-ionized ammonia in aqueous solution at different pH
values and tempperatures. Cafculated from data o Emmerson, et al.

(1975)

f

0021 2025 | 0034 | 0010 | 0048 | 0osA | .00 | 0072 | ooss | 00se | o310 | 01ze | oveb
0u34 | 0045 | 0046 | 0054 | 0063 | 0073 | .0085 | 0086 | 0194 | 0131 | 0150 | 0173 | o198 | 0z
0059 | 0063 [ 0073 | .0086 | .0100 | 0110 | 0134 | .0155 | .0979 | .0208 | 0238 | 0271 | 031D | 0060
0084 | 0099 | 0118 | 0135 | 0167 | 0162 | 0211 | .0244 0281 | 0322 | Q370 | 0423 | 0482 | .08T2
0123 | 0159 | 8162 | 0212 | 0247 | o286 | 0230 | .038t | 0438 | .0602 | 0574 | 0884 | oraa | 0em
D210 | 0748 | D248 | 0332 | .038S | .OMSE | 0514 | .0680 | .0876 | .0772 | 088D | .0998 | .1129 | 322
o328 | wes [ .o44s [ 0517 | o597 [ 0683 | 0700 | 090« | 103t [ 117t [ 1328 [ 1985 | L1678 [ 148
0810 | 0630 | .0se [ .07as [ 0914 | a0 [ 4407 [ 1381 [acar [ 737 | w080 | 2178 | 2422 | res
| o785 | 0009 | n0es | 1204 | 1a7 | vses [Limr0 | aeme | 4y [ 2800 | 24 | com | 3062 | 3ve
| 1190 | naee | .ases | L1782 | 2018 | z2va | 2528 2838 | 2940 | 3488 | 3783 | 4118 | 483 | 4902
1763 | 2008 | 2273 | 2658 | 2061 | .ave0 | 3512 | 3865 | 4204 | AsST | .do00 | 5268 | 6599 | 008
2333 | 2547 | 3160 | 3528 | .3864 | 424D | 4618 | .4pB5 | 5348 | 5702 | .BDAS | £373 | 8865 | .02
3490 | 3868 | 4249 | 4630 | 5016 | 6984 | 5782 | 6117 | 8488 | o772 | 7078 | 7358 | 7en7 | 7828
Ad00 | S0Q0 | 5334 | 6778 | 6147 | €408 | 4819 | 7440 | 7428 | 76& | 7533 | 8483 | .6361 | .A38S
8745 | 0131 | 8408 | 0a4s | 7168 | 14 [ 7735 | 7em | mor | seos | asen | s7an | 5892 | oss
i 7182 | 7283 | 7748 | 803 | 8224 | 8aa1 | sezs | m7sa | eaxn | coe0 | 0172 | oori | aamm
Table (2): Biochemical parameters of examined adults O.niloticus (n=28) afier 0, 7
14, 2] and 28 days of exposure to 0.1 mg/L unionized armnoma
concentration.
ramefer Total

Pr;’tem Albamin | Globulins ALT AST

0 39+ 1.8 = 2.1 £ 22 26 +

0.21 0.1 0.18 1.8 1.8

. 41 £ (7 & 24 % 28 % 35 &

0.3) 0.9 02 1.9 2.1

(4 49+ R £ 3.) % 35 & 37

0.33 0.12 0.22 2.5 2.6

91 55+ 20 £ 3.5 % 36 + 50 &

0.39* 0.18 0.21* 3.0% 3.9%%

18 5.0+ L6 34 £ 45 £ 76

0.4* 0.1 0.2 31* 5.8«

Results are mean values =& standard error of thuee replicates.

* Statistically sigmficant (p < 0.05) differences.
** Highly statistically significant (p <0.005) differences.
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Table (3): Biochemical parameters of examined adults O.niloticus (n—28) after 0, 7
14, 21 and 28 days of exposure to 0.5 mg/L unionized ammonia

concentration.

rameter |

PI“;::;“ Albumin | Globulins | ALT AST

Days (@/dL) (g/dL) (g/dL) (U/L) (UML)
0 5S4+ 1.9 + 35 ¢ 18 &+ 35+ |

0.35 0.11 0.19 1.2 0.22

7 £4 + 1.5 + 49 % 56 + oR +

0.42* 0.1 * 0.28 3.9% 0.75*

Y 6.2 0.9 + 53 + 59 % 105 +

0.43* 0.05 * 0.37* 5.0% 0.88**

5 6.8 + 1.0 + 58 + 58 + 112 %

0.48% 0.06 * 0.42* 4,7 9.8**

28 63 1.0} £ 53 S6 + 123 =

0.49% 0.08 * 0.41* 4.9% 10.2%*

Results are mean values + standard error of three replicates.
* Statistically significant (p < 0.05) differences.
“* Highly slaustically significant (p < 0.005) differences.

Table (4): Biochemical parameters of examined adults O.nilosicus (n=28) after 0, 7 14,
21 and 28 days of exposure to 1.0 mg/L unionized ammonia concentration.

arameter

;f::):;m Albumin | Globulins ALT AST
Days (g/dL) (z/dL) (zdL) (U/L) (U/L)
0 454 20 + 2.5 x 30 % 48

0.33 0.17 0.15 24 3.1
7 80+ 09 7.1 59 £ 129 £
0.56* 0.07 * 0.54* 4.7+ 10.2%*
(4 83+ 0.7 = 76 x 78 * 148 x
0.6* 0.04 %* 0.6* 6.1* 11.2%*
91 44 x 03 £ 4.1 + 86 =+ 170 £
0.33 0.0k «* 0.28* 5.4 L5**

[ 28 o . _d _d 4

Results are mean values + standard error of three replicates.
* Statistcally significant (p < 0.05) differences.

** Highly statistically significant (p < 0.005) differences.

? Fishes did not survived to this point
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Table (5): Biochemical parameters of examuned adults O.niloticus (n=28) afler 0,
7 14, 21 and 28 days of exposure to 2.0 mg/L unionized anunonia

concentration.
Parameter | Total Protein | Albumin Globulins ALT AST
(g/dL) (g/dL) (g/dL) (U/L) (U/L)
Days
0 43 + 1.9 £ 24 £ 26 £ 45
032 0.t 0.17 2.0 3.3
7 82 « 03+ 79 % 95 % 165 =
0.77* 0.02%* 0.52%* 8.0** L1**
{4 86 + 02+ 84 + 104 = 187 +
0.72tt 0_01*4 0_6]*# 8{7#1- 14.5**
71 — 4 —d — 4 —
28 4 _d _d __d _d

Results are mean values + standarg error of three replicates.

* Stanstically significant (p < 0.05) differences.
** Highly statisically significant (p < 0.005) differences.
¢ Fishes did nof survived to this point

Table (6): Histopathologic observations for both control and different sublethal UIA

conc. (mg/L) exposed O.niloticus:

Tissue and histopathology Control [ 0.f | 05 1.0 2.0
Hyperemia - - + Y 4+
Gills

proliferation of secondary lamellae - - - + ++
Congestion of braachial branches - - - + ST

Liver | hydropic degeneration - - + ++ =+
necrotic hepatocyted - - - + e

Kidney | gecrotic renal tubular epithelium - - - + ++
hypercellularity in mesangial cells - - + 4 +++

Mansoura, Vet. Med. J.
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Hgure 1: Section of gills of O.niloticus

exposed to 1.0 mg/L UIA
showing moderate to severe
proliferation of secandary la-
mellae (arrow)} and conges-
tion of branchial branches
(arrow head).

Figure 2: Section of gills of O.nilotlcus
exposed to 2.0 mg/L UIA
showing sever congestion of
secondary lamellae (arrow)
with Round cell Infiltrating
their stroma (thick arcow).

Mansoura, Vet. Med. J.

Figure 3: Sectlon of liver of O.nfloticus

exposed to 0.5 mg/L UIA
showing slight or mintmal
hemosiderosis  {arrow).and
nearly normal Hepatic archi-
tecture with slight conges-
tion of blood vessels (artow
head).

Figure 4: Section of liver of O.ntloticus

exposed to 1.0 mg/L UIA
showing hemorrhage necrot-
fc hepatocyted (lytic necro-
s{s).

Val. XIII, No. 2, 2011
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Fgure B: Section of liver of O.ntlloticus

exposed to 2.0 mg/L UlA
showing replacing narrowing
of hepatic cords (thin arrow)
and sever congestion of
blood vessela (thick arrow).

Figure 6: Section of kidney of
O.ntloticus exposed to 05
mg/L UIA showing slght or
minimal congestion  and
uearly normal architecture

(arrow).

Mansoura, Vet Med, J,
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Figure 7: Section of kidney of

O niloticus exposed to 1.0
mg/L UlA showing necrotlc
renal tubular epithelium
(thin arrow) and vaculayion
of renal tubular epithellum
(thick arrow).

Figure 8: Section of kidney of

O.nlloticus exposed to L.0
mg/L UlA showing chronlc
inflammatory cells {n inter-
stittal tissue (thin arrow)
with Hypercellularity in me-
sanglal cels (thick arrow).
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