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SUMMARY:

The effect of malachite green on the efficacy,
pharmacokinetics and tissue depletion of
oxytetracycline was studied in Clarias

lazera (catfish) experimentally infected with
Aeromonas hydrophila . Infected fish were
exposed to oxytetracycline (100 mg L asa
bath with or without malachite green (2 mg
L'l) for 15 minutes daily for 7 consecutive
days. The obtained results showed that

malchite green augmented the efficacy of

i i rtalities
oxytetracycline by reducing the mo

and enhanced its elimination from se.:rum and
The elimination half-life
and mean

11.748 = 0.52 hours
- of 17.337& 0.88

ytetracycline Were
15 days after the

~ was
tissues.

hours, Residues of ©X

detected in muscles UP (% it was given

cessation of treatmen! Wt:,rrll enhanced the
' ite gr

alone. While malach e,(n.acycline from

. oxyt
residue depletion i b); detected up © 10

. ot
muscles, as 1t could 1
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days in fish treated with both agents. The
of
malachite green increased the gonadal

combination and

oxytetracycline
secretion of sex steroids (either testosterone
17-B estradiol) elevation of
gonadotropin (LH) levels in both sexes. The
liver and kidney functions and glucose

or via

utilization were also improved in
experimentally infected fish treated with
both drugs rather than the use of
oxytetracycline alone allover the withdrawal

periods.

INTRODUCTION

The intensive fish rearing ( over-crowded)

eventually increased the incidence of
spreading infections from one aquarium to
another especially Motile Aeromonas
Septicaemia (MAS), among the cultured
fish in Egypt. Aeromonas hydrophila is the

causative agent of MAS is being considered
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esl and marine fish species. It is
‘given to farmed fish to minimize losses from
many infectious diseases (Bruno, 1989) .
Oxytetracycline proved to be effective
against Aeromonas hydrophila in fish (
Krovacek et al., 1989 and Sarma, 1990).
Also, administration of oxytracycline to
before

mature females

spawning
significantly reduced the prevalence of
infection transmission to the eggs at the
hatch

percent ( Brown et al ., 1990 ) . Malachite

stage and improved the hatching

green is being an effective topial
ectoparasiticide and also antiprotozoal agent
against the protozoan "PKX" causative agent
of Proliferative Kidney Disease in fish
(ClIifton- Hadley and Alderman, 1987).

Most aquaculturists used the malachite green
and formalin baths as prophylactic regimen

for protozoan parasites in fish that kept in

both steel tanks and earth ponds . This
increased the survival rate of

regimes
and fucundity of adult fish up to

fingerlings
2-years age (Rintamaki-Kinnunen and

Valtonen 1997). Therefore, it 18 essential to
with  the

infection

antiprotozoal agents

drug when the

use
antibacterial
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Clarias fish . T of

MATERIALS AND METHODS

Drugs:

1- Oxytetracycline (Terramycin @)
obtained as (30 mg ml'l) bottle solution
from Pfizer Co., Egypt.

2- Malachite green : was available in the
form of crystals with metallic luster, highly
soluble in water obtained from (Sigma
Chemicals Co., USA).

Fish:

A total number of 105 apparently health)
freshwater Nile catfish (Clarias lazera) o
both sexes with an average body weight ¢
250 grams aging about 6 months wer
obtained from a private fishery. Fish wer

in glass aquaria supplied Wil

kept
taticall

dechlorinated water and thermos
adjusted at 20+1°C. Fish were fed ©
commercial pelleted feed and acclimated

14 days before experiments.

(1998)
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I @ﬂs‘»’ed to 0.5 McFarland barium sulphate

standard solution ( corresponding to 1x10%
cfw/ml) . The count was expressed in cell
forming count.

gxperimental design:

A total number of 105 clinically normal
mature Nile catfish Clarias lazera of both
sexes were divided into four groups as

follows:

The first three groups of 30 fish each were

experimentally infected intraperitoneally

with 0.2 ml of 24 hours pure broth culture of

Aeromonas hydrophila ( total bacterial

08 cfu/ ml). The inoculated fish

count 1x1
pment of

were observed for the develo
indicating Aeromonas

clinical signs
ost bacterial inoculation

infection 24 hours p

and grouped as follows:

The First groupP was kept @8 infected
e

Uup -
non-treated ( control tV¢ ) grouwp

treated  with
The second groul:n . i v

cline 1 . -
olfyteuaﬂd);ily for7 consecutive day
minutes
(1998)

The fourtlm mnp af 15 i
non-infected non-treated (c
group They were injected
intraperitoneally with 0.2 ml saline solution.

The treatment solutions were prepared 15
hours before use in order that the equilibrium
could be established . After exposure to
treatments, the fish were returned to their
tanks until sampled.The percentages of
mortalities in all groups were recorded daily
and dead fish as well as recovered fish were

bacteriologically examined.

Pharmacokinetic study:

Fish in the 279 and 3" group were used for
pharmacokinetic study . After the first
exposure to oxytetracycline alone or with
malachite green, blood samples were
collected from the caudal vein of 10 fish
before and at 0.25,0.5,1,2,4,6,8, 10 and
24 hours and once every day for 21 days post
exposure to the treatment solutions. Serum
samples were separated from clotted blood
by centrifugation at 3000 rpm for 15 minutes
and kept until analyzed. Serum protein
binding of oxytetracycline was estimated in

vitro according to Lorian (1980).
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distilled water to be analyzed ( Ueno and

o The supernatant were
~and diluted with 0.5ml of

Aoki, 1995).

Concentrations of oxytetracycline in sera
and muscle extracts were assayed by
microbiological method using Bacillus
subtilis as standard organism (Kusser and
Newman, 1990).

Hormonal and biochemical study:

The level of sexual hormones on both sexes
and liver and kidney functions were studied
in all four groups. Blood samples were

collected from the caudal vein of 7 fish from

each sex via the punctur¢ of the caudal

peduncle at a fixed time (9.00 a.m.) tO avoid
the diurnal fluctuation in the enzymatic and
hormonal profiles at the 15t 7th and the 15t
day after the last exposure to the treatment

solutions. Serum samp

from clotted blood by centri
minutes and kept at

les were separated
fugation at 3000

rpm for 15 -20°C until

analyzed.

[ ] ‘1'.‘1_

method of Kawaachi et

Liver function tests: The serum level of
transaminases (AST & ALT)  was
determined colorimetrically according to the
method of Reitman and Frankel (1957),

Kidney function tests : The serum level of
urea was determined colorimetrically
according to the method of Fawcett and
Scott (1960) and serum creatinine was
determined according to the method of

Husdan and Rapoport (1968).

Serum glucose was determined according to
the method of Trinder (1969).

Pharmacokinetic analysis:
A computerized curve-stripping program

(Rstrip, Micromath Scientific Software,

Salt Lake City, UT, and USA) was used for

data analysis for each fish after exposure 0
h individual curve of

oxytetracycline. Eac
me was analyzed ©

oxytetracycline vs ti

determine pe
concentration (Tmax

. 2 e
ak concentration (Cmax)’ nrn
), elimination

to peak
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The obtained results were statistically
analyzed using Student's t tegt.
RESULTS

Regarding bacterial infection , clinical signs
of catfish experimentally infected with
Aeromonas hydrophila manifested in most
fish by dermal ulceration, focal haemorrhage
and inflammation . Skin and muscle erosions
were also seen especially over the abdominal
area. As shown in (Table 1) mortalities were
markedly reduced in the group treated with
oxytetracycline ~and malachite green
followed by that treated with oxytetracycline
alone. Bacteriological examination of the
dead fish revealed the :
Aeromonas hydrophi la, whereas the bact:ena
reisolated in any fish received

presence of

were not

oxytetracycline.
d 4 acokinetic data , the
line is fairly

results showed that tracycli

. gill route ( the

the bath: 8!
. throug'h ed gill 18 here assumed‘ to
- te of oxytctracychne

heavily vascul
be the principle i

uptake from solution) a;cycliﬂe on
concentration of o% o

‘ tion
togé‘ther;"l‘he el g
(T} joep Of 11.748 + 0.52 h
residence time (MRT) was 1
hours (Table 2). Malachite green a g
the elimination of oxytetracycline by
decreasing the half-life of elimination
(Ty/2ep to 10.171 + 0.43 hours and mean
residence time (MRT) to 15.031 + 0.56 hours
. The protein binding of oxytetracycline to
the serum of catfish was 19.612 + 0.751%
indicating that the drug has a relatively low

extent of binding to the serum proteins.
Oxytetracycline concentrations in the
muscles were detected up to 15 days after the

cessation of treatments.

The mean oxytetracycline concentrations in
sera and muscles of catfish after exposure to
100 mg L~ for 15 minutes for 7 consecutive
days are incorporated in Table 3. Malachite
green the depletion of
oxytetracycline from tissues, as it could not
be detected up to 10 days in the group treated
with both chemotherapeutic agents. The
results in Table 4 & Srevealed that treatment
of infected fish with oxytetracycline and
malachite green together improved the
glucose absorption and gonadal functions (
testes and ovaries) via the elevation of sera
levels of both testosterone and 17- f

enhances
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Pharmacokinetic parameters of oxytetracycline m i

A o

A o Aeromonas hydrophila infected Clarias lazera ( catfish)
after exposure to 100 mL"1 for 15 minutes. (n = 10).
(( Parameter Unit | Fish treated with | Fish treated with )
OXY. OXY + MG.
A ug mi! 0.425 +0.010 0.480 + 0.015*
Kb % ! | 3.60+052 2.90 +0.37
T min 11563+135 | 143264145
P B | ugml | 0419 £0006 | 0470+0009%
S SR h! | 00590003 | 0.68:+0004
ol b | 1174840520 | 10.17140435%
Cons ugml! | 0425£0012 | 04450014
T W h 1160£0.11 | 11324012 |
TP ug/ml/min | 41911841132 | 4049814951 p
TR h | 17337+088 | 15031£056*
\ R — M B
** Significant at P < 0.05 ** Significant at P < 0.005.
560
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A

. 1.120£0.02 096230010 1305 +0.30 | 0.807 + 0.
pid 0.375+£0.027 | 0612 +0.011 | 0.245+0.020 | 0.480 + 0022 |
0.062 + 0.031 | 0314+ 0.017 | 0.041 + 0012 | 0250+ 0010 |
15 ND 0.087 + 0.010 ND ND <5 :
21 ND ND ND ND
ND : Not detected
[—A—oxY+MG
o e OXY
; centration course of oxy-
ic graph depictinsh %ﬂlgf;ogﬁre for 15 minutes to 100
E 1 C
Figure 1: Semilogatiimic £y, of catfish 805

P
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o e | m2s004 {78230 | soxz0 | ;ernt  |ossom  |so :
ndaine SR, 2602003 [§72327 | 528238 | 34211 | 0572008 |as242y
15 307 3004544 90,6 3 20041 mtu“‘-‘% 3382080 | 0552004% | agagpedat ||
¥
Infected and 1 030£003 [246:003 | 783240 | 552235 | 345319 | 0602006 | e0g1e
'f‘nmdwllh 7 0.37 +0.02 377 £004 887 +3.1 5044338 302%16 0.58 3 0.4 402417
oxytetracycline 15 0452001581 | 3373005581 | 100322500 | 42331050 | 2585 LIS | 0543004° | a6y qg0et
+ mulachite :
green

Mean + S.E, mean values having the same letter (s) in the same column are significantly different from

each other at P < 0.01.

Table 5 : Effect of oxytetracycline with or without malachite green on some hormonal levels and
 biochemical parameters in experimentally infectedfmale ( q ) Clarias lazera (n =17).

Days after Serum Serum Serum Serum Serum Serum Serum
thelast [17 B~ estradi LH glucose AST ALT creatinine urea
Group exposure | (pgml”Y) | miUm )|  (mg%) (VL) (U/L) (mg/al) (mg/dl)
Non-infected- 1 1089 4 1240 | 248 £ 003 884 4 4.00 22315 262412 052 0.01 26,1413
non-treated s 10924 1376 | 250 004 89.6.4 390 407316 265413 0.57 £0.04 22412
control (-ve) 15 1080 2148 2453004 "™ 920220"™ | £27510™ | 24203 | 0525005 | 262415
Infected, 1 1504573 110 4 004 430440 96456 084 40 0.89 £ 0,06 644 £4.0
non-treated 7 3724785 1144004 4144 31 822449 $S6401 083 £0.04 613438
control (+ve) 15 382 4600 | 1162005 502+ 29| 806537 | 5235 30%° | 0304 004" | 587434400
Infected and 1 5454 11.34 143 4004 87430 623420 402121 0.62 40,05 412431
Treated with 7 576 £ 1028 15.0 £ 003 6234230 540412 B1£26 0,60 4 0.04 453421
Oxytetracycline 15 589 £ 988040 | 1564003041 654527080 5184105 | 3504 10540 | 0572004 | 404 £ 12040
|
Infected and 1 7502823 172 £003 99+34 j 578420 65412 0.60 £0.03 402419
Treated with 7 77241020 182 £ 004 724529 l| 51312 Mlzll 0582002 186421
oxytetracycline 15 58005 12665 1983 005c8f | 78832255 | w6215 | 320210590 | 05620055 | 307200 el
+ malachite E ‘
( green J J =

Mean + S.E, mean values having the same letter (s) in the same column are significantly different fﬂ_’ﬂ‘
each other at P < 0.01.

va-uedJ..Gm.Vol.wMA!mu-“n-ﬁ '
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oxytetracycline and/ or malachite green in a

therapeutic  dose induced g, significant

decrease in serum transaminases (AST &
ALT) levels as compared to infected- non
greated control. Oxytetracycline application
either alone or with malachite green had a

significant reduction effect

on serum

creatinine and urea levels as compared to
infected - non treated fish (P<0.01). Contrary
to blood urea, serum creatinine levels in
treated groups were not significantly
different to those of non infected- non treated

(control - ve )values (P<0.01).
DISCUSSION

Motile Aeromonas Septicaemia (MAS) is a
major fish disease affecting warm-water
aquaculture throughout the world ( Leung ef
al., 1996). Examination of experimenta%ly
infected Clarias lazera ( catfish) with

Aeromonas hydrophila revealed  skin
focal haemorrhage and

i semble
. : These findings €
inflammation. Leung et
those of Huizinga € & 1979;3‘:' m‘;Stg of
resent S
al., 1996. In the P disappeared

] ion Were
clinical signs of infection

ulceration,

_ x7Inl 46|No'4 A (1998)

rrieE X erimer ‘
4 & 5) showed that

drugs are administered simultaneously they
may interact to augment or diminish the
expected response or to cause unanticipated
toxicity. In this study malachite green
augments the efficacy of oxytetracycline
against Aeromonas hydrophila infection by
reducing the mortality precent more than
oxytetracycline alone. The serum and tissue
concentrations of oxytetracycline were
than the inhibitory
concentration (MIC) against Aeromonas
infection (0.25 ug ml"l) for at least five days
after exposure to the drug. Barnes et al,,
(1995) found that the MIC of oxytetracycline
was increased in marine -water due to high
magnesium content. The disposition of
oxytetracycline in catfish after exposure to
100 mg L} for 15 minutes (as a bath) is
similar to that reported by Uno et al., (1992).
The calculated values for (C,,, .. ) were 0.425
ug mi"! and 0.445 ug mI"! were obtained at
(L) 11160 and 1.132 hrs. in catfish

higher minimum

treated with oxytetracycline and
oxytetracycline with malachite green,
respectively. The elimination half-life

(T1 ) el) of oxytetracycline was 11.748

(% CamScanner
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T If - life (T l) to 10.171
= th&aﬂresxdenceﬁme(h(RT)tolS
Oéﬂloms The capacity of oxytetracycline to
bind with serum proteins of catfish was
19.612%. This relatively low extent of
binding is consistent with the extensive
distribution to tissues. Oxytetracycline
residues in the muscles of catfish could be
detected up to 15 days after the cessation of
treatment . This finding is similar to those
obtained by Bayer and Daniel (1987) and
Xu and Rogers (1994). They found that
oxytetracycline could be detected in muscles
from 12 to 18 days after stopping of
medication . It was observed also that
malachite green enhances the depletion of
oxytetracycline from tissues, as it could not
be detected up to 10 days in the group treated
with both chemotherapeutic agents.
Treatment of fish
malachite

infected with

oxytetracycline  and green
improved the glucose absorption and
gonadal functions ( testes and ovaries) via
the elevation of serum levels of both
testosterone and 17-p estradiol, respectively.
Moreover, serum luteinzing hormone levels

in both male and female Nile catfish were

significantly higher in treated groups as

and unpmved the hatcﬁhx
suggested that the vitelline or fmﬂiuﬁm
envelopes may have the ability to protectegg
itself or embryo, respectively by trapping
drug. Also Rintamaki-Kinnunen and
Valtonen (1997) found that malachite green
bath increased the hatching and survival
rates of the fertilized cggs. So, the use of
malachite green with oxytetrarcycline is
solely safe in broodstock fisheries as they
may improve the fecundity and hatching
percent. The blood glucose level of infected
non-treated (control +ve) group Wwas
significantly decreased than those of treated
and control -ve groups, this may be due to
anorexia during the infection (Fletcher ,
1984). of fish to drugs might
improved the
utilization in treated fish . The results of the
that

Exposure
glucose absorption and

experimental investigation showed
exposure to oxytetracycline in therapeutic
dose either alone or with malachite green
induced a significant increase in serum
transaminases ( AST & ALT) of infected
catfish as compared to non infected Clarias
fish(control-ve). But serum transaminascs
levels are significantly lowered than those

respective values of infected non-treated fish

Vet.Med.J.,Giza.Vol.46,No.4 A (1998)
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hepatic cells that led to elevgt!@“
transaminases. In this respect,
(1975) suggested that tetracyclines Icaused
hepatic dysfunction and azotaemia. So,
malachite green improved the effect of
oxytetracycline on liver function.

Oxytetracycline application either alone or
with malachite green had a significant

Fatty ﬁvct induced by t

o= 7‘1.‘
Brown, L.L.: Albright, L.J. and Evelyn, T.P.T. ‘

Gastroenterology, 69,714 - 723. o LT

(1990): Control of vertical transmission of
Renibacterium salmoninarum by injection of
antibiotics into maturing female coho salmon
Oncorhynchus kisutch. Diseases of Aquatic
Organisms, 9 (2) . 127 - 131.

reduction effect on creatinine and urea levels
as compared to infected non treated fish.
Serum creatinine levels in treated groups of
both sexes were not significantly different to
those of non infected non-treated group
(control-ve) values. The explanation of that
may be attributed to the fact that creatinine is
readily eliminated than urea. So that an

Bruno, D.W. (1989) An investigation into
oxytetracycline residues in Atlantic salmon (
Salmo-salar). Journal of Fish Diseases, 12, 77 - 86.

Clifton-Hadley, R.S. and Alderman, D.J. (1987): The
effects of malachite green on proliferative kidney
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increase in creatinine level may not be seen determination of urea nitrogen ( urease modified
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early as that in urea . So, advanced renal
by the effect of
Aeromonas infection is expected without
drug administration (Li et al., 1993).

impairment sever

Fletcher, D.J. (1984) : Plasma glucose and plasma
fatty acid levels of Limanda limanda (L.) in
relation to season, stress, glucose loads and
nutritional state. Journal of Fish Biology, 25 ),
629 - 648.
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