(e Volad7, Nock (1999); 045..445,
\eb

pICLAZURIL INTERACTION WITH AVOPARCIN AND VIRGINIAMYCIN
1§ GROWTH PROMOTERS IN GROWING RABBITS

\

A KL-BANNA and S1L AL M. IBRAHIM®

X

aument of Pharmacology, Faculty of Veterinury Medicine, Calro University & *Department of

ypimal and Poultry Nutrition and Production, National Research Center, Dokki, Giza, Egypt.

Kt‘\\‘l\'\‘\l! 11.1.1999

‘-\\\\‘plcd:h,_!_ 1900

SUMMARY

Mhe effect  of  feeding  avoparcin and
viginiamycein (10 ppm) alone or in combination
with diclazuril (1 ppm) to growing rabbits for 10
swweeessive weeks on absolute body weight, body
gin and feed efficiency were studied. Moreover,
teir effects on blood picture and the activity of
AST, ALT as well as urca and creatinine levels
weie also investigated. In addition, the residual
paltern of avoparcin and virginiamycin were also
demonstrated using the microbioiogical assay

kechnique,

Avoparcin - or Virginiamyein - supplementation
Vilh the basal ration significantly increased the
ub;nlulc body weight (5.7 or 8.8%), amount of
feed consumed (3.2 or 1.6 %) as well as plucked
Weight, Avoparcin was found (0 be compatible
Yith diclazuril as their combination induced
lirge improvement in the body weights (10.6 %)

Ind the . .
dihe amount of feed consumed (6.2 %).

AAS

Combination of diclazuril with virginiamycin did
not alter the absolute body weight and the weight
gain, but increased the amount of feed consumed
4.5 %) group fed

virginiamycin alone. Avoparcin or virginiamycin

as  compared  with

alone  and combination of diclazuril with
avoparcin significantly increased R.B. Cs count,
hemoglobin content and PCV. Combination of
diclazuril with avoparcin increased the activity ol
AST and ALT and that with virginiamycin
increased AST and ALT activity as well as urca
No

avoparcin or virginiamycin were detected at the

and creatinine levels. residues of either
end of the experiment in organs and tissues of
rabbits fed 10 ppm for 10 successive weeks.

In  conclusion,  feeding  avoparcin - or
virgininmyein o growing rabbits at 10 ppm
stimulates growth, feed cfficiency and blood
pictare. Diclazuril (Ippm) was found to be more

compatible with avoparcin than viginiamycin,
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INTRODUCTION

. 1A55CS
. o wyeral classes
Antiobiotics are added to feeds ol ¢

o imulate
of livestock's to prevent discases, S

e
orowth and to improve (ced efficiency.

T o1 "7, alc
Avoparcin (Avo) and virginiamycin (Virg)

o . ) as
among the antibiotics which have been used ¢

feed additives to improve body weight gain

(Pensak et al., 1982; Miles et al. 1984; hofshagen
and kaldhusdal., 1992 and krinke and Jamroz,
studies have shown that

1996). Efficacy

avoparcin  and  virginiamycin
improve the body weight and the cfficiency of
food utilization in broiler chickens (Roth-Mair
and Kirchgessener 1976, Lcsson et al.; 1980;
Fosier and Stevenson, 1983; Shihata et al. 1989
and Abd El-Aziz and Agog, 1997). These studies
showed improvements in the body weight gain
and the efficiency of food utilization of about 4
% when avoparcin or viginiamycin werc added

to the diet at a rate of 10 PPM.

It is 2 common practice, however in feeding

rabbits or broiler ~chickens to include
anticoccidial compounds in the ration, Diclazuril
is an anticoccidial commonly used to prevent
rabbits and broiler chickens

(Brander et al., 1991).

coccidiosis  in

This study was designed Lo evaluate the effect of

avoparcin or virginiamycin on absolute body

weight, weight gains, feed efficiency, blood

446

significantly -

picture and on the activity of some enzym
Cs

In

crowing rabbits. The interaction of dicly,
o . Uril

with avoparcin  of virginiamycin Wi

investigated as their effects and combjp

ﬂ(i()n in

rabbits had not been fully documented,

Drugs:

{. Diclazuril (Clinacox) was obtained from
Janessen Company, Breers, Belgium a5 0.5 9
prcmlx.

2- Avoparcin (Avotan 50) was obtained from
Hoffman-la-Roch Ltd. Basle, Switzerlang as 5
% premix.

3. Virginiamycin (Stafac) was obtained frop
Smithkline Company. Bruxelles, Belgium 3

50 % premix.

Rabbits:

A Total number of 60 male clinically healthy
white Newzeland weaned rabbits of 530-350 g
and of 4 wceks age were used. Rabbits were
reared in cages cach contains 5 animals. Feed and

water were provided ad-libitum.

Experiment:

Rabbits were randomly divided into 5 equal
groups cach of 12 animals. A basal ration of
about 17.6 % crude protein, 13 % crude fiber and
of 2513 Kilo caloric. DE/Kg (Table 1) W&
formulated and unsupplemented (control group)
or supplemented with 10 mg avoparcin / kg basal
ration (Avo group); 10 mg avoparcin and | M8
diclazuril / kg basal ration (Avo + Dicl. group):

Vet.Med.J.,Giza,Vol.47,No.4(1999)
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0 me vigIniamyein - £ ke basal yagion (Vi

,W“P) and 10 my virginiamyeiy nd gy
'“\.Ll;mil /K basal vation (Vi Dicl. yroup)

Al groups were dedfora period of 10 kg

pfect on growth and feed ¢Miciency;

Fach rabbit in all groups way weighed separately
4 the begining of the experiment they every (two
weeks till the end of the experiment, which Tasted
0 weeks. The body weight gain for each rabbit
was caleulated by the difference between the
pitial and the next weight. The amount of ration
consumed for each group was recorded weekly

for studying the feed efficiency,

Atthe end of the experiment, § rabbits from cach
group were slaughtered. Carcasses of slaughtered
abbits were then cviscerated to estimate the
weight of meat and bone, giblets (liver, spleen,

kidneys and heart), Fur and waste offal.

Determination of residual pattern:

Three animals from avoparcin or viginiamycin
reated group were slaughtered at the end of the
experiment then at the I8¢, 2" and the 5 day
dfier stopping of the drug medication, Tissue
samples (liver, kidney, heart, spleen, and muscle)
Were taken for studying the residue depletion
Uing the  microbiologial (echnique
deseribed by Arret et al. (1971) with Bacillus
Subiils (ATCC 6633) as test organism. The
detectable [imits were 0.1 ug/g and 0.15ug/g for

assay

Yoparcin and virginiamycin respectively.

Vel Med.J, Giza.Vol.47,No.4(1999)

Il e
ccloon blogd crltertn wnd enzymatic

netlvitley:

I'wo hlood sumples were taken from
n the

the ear vein
end of Hu'nx|wnhuunllxuununah rabbit in
‘ﬂllﬂ‘nqnt'rhvlirAfuunph'(lan Wiy collected
direetly into hepnrinized tubes for hematological
examination, ‘e second (Zml) was drawn into
centrifuge tubey, ullowed o clot and the sera
were used for determination of (he activity of

some Cnzymes,

Estimation of hemoglobin content as described
by Varly (1980), the packed cell volume (PCV)
(1975) and

erythrocytic and leukocytic counts as explained

according  to Schalm et al.,
by Wintrobe (1967) were carried out.

The activities of Asparate Amino Transferase
(AST) and Alanine Amino Transferase (ALT)
were determined as described by Reitman and
Frankel  (1957). The

measured according to the method explained by

creatinine  level  was

Husdan and Rapoport (1968) while urea level by
2atton and Crouch (1977)

Data are given as mean + standard errors and
analyzed by students *“t” test (Snedecor and
Cochran, 1967).

RESULTS

Liffect on growth and feed efficiency:

The effects of dietary avoparcin  and

virginiamycin alone or in combination with

447
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¢ weeks on the body

zuril for 10 successiv
| carcass yield are

foed cfficiency and

ables 2,3 and 4.

dicla
gain,
presented in I

at
It is clear from Tables (2) and (3) tha

of diclazuril with
absolute body weights

avoparcin
combination

increased significantly the

\d the body weight gain

RY
croup fed avoparcin alone. On the other hand,

combination of virginiamycin with diclazuril did
ot alter the absolute body weight and the
body gains as compared with the group fed
virginiamycin alone. There was significant
(P = 0.001) increasc in the amount of feed
consumed in groups supplemented  with
avoparcin and  virginiamycin alone or in
combination with diclazuril (Table 2). Significant
improvements in the feed conversion rate were
recorded in virginiamycin fed group as compared
with control ones, and in groups supplemented
with combination of diclazuril with either
avoparcin or virginiamycin as compared with

groups fed avoparcin or virginiamycin alone.

Continuous  feeding  of avoparcin  and
virginiamycin increased signif icantly (P 2 0,001)
the body weight gains all over the experimental
period as compared with the control group, The
gains attributed (o avoparcin and virginiamycin
were 15418 + 7.8 and 15783 L 34 g, while
those

altributed to (he combination of diclazuri]

with avoparcin or virginiamycin were 1627.5 +
3.00r1590£9.2 g respectively,
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as compared with the

All groups fed with AVoparcip,
or Vire:

alonc and the combinatigp of ginj,
' P
avoparcin, increased signif; Al
’ Slgnl‘-ICﬂnuy (P N 0 W”h

weights of carcass :
g » Mcat plyg bone ~i lol)lhe

compared with control Broup o 4 Bibley, 3
. l c I
avoparcin alone respectively (Tabje N D foy

A significant (P 2 0,01) increase iy, th
' ' € we;
giblets was recorded in groups o, ‘]‘/cnghmr
> SUpp

. . . C
with combination of diclazyrj| and vi Menygy
r

as compared with the group fed v;,
alone. (Table 4).

iNiamy.
¢ Mamyey

gimilmycm

Residue depletion:

No residues of either avoparcin or Virginiamy;
Cin

were detected in tissues (taken at the eng of e

experiment or after stopping of medication) of

rabbits fed 10 PPM of cither drugs for i

successive weeks.

Effect on blood picture and enzymatic
activities:

It is clear from Table (5) that feeding avoparict
or virginiamycin alone or combination o
avoparcin with diclazuril increased significand

R. B. Cs count, hemoglobin content and packed

e : il wild
cell volume. Combination of diclazuril

1 . . . H 1 ‘“‘J,\L‘d
either avoparcin, or virginiamycin in¢ |
' fW. B0

significantly (P = 0.001) the count © 0

) ) |
(Table 5). Feeding virginiamycin (10 ppt N
o

. 4 - - > 'Vc “
growing rabbits for 10 successl

ased the W
significantly (P 20.001) decreased

el
(il with avoP”

level, Combination of diclazu

Vet.Med.J.,Giza.Vol.47,No.4(1999)
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1

Table 1: Composilion and chemie

*—-QN

r’ Ingredients o
Barely grain ISI)‘
Yellow corn 153
Soybean meal 48
Wheat Bran 299
Clover hay 125
Sun flower mcal 10.5
Cotton sced meal 6.75
Molasscs 3.0
Lime stone 1.6
Common salt 0.3
Vitamin and mincral premix| 0.3
DL-methionin 0.05

al an

Itemg

Po——

Crude protein
Crude fj ber
Ether exlract
Calcium
l’hosphorus
Lysine

Methionin + Cystine

——

———

alysis of the basal feed,

[ ———

ana
e —

Calculated chemical

lysis (%)

17.6
13.0
293
0.82
0.71
0.8
0.6

Table 2: Effect of feeding avoparcin (10

in combination with diclazuril

formance of growing rabbits. (

ppm) and virginiamycin (10 ppm) alone or

(1 ppm) for 10 successive weeks on the per-
Mean+S.E.,, n=10)

Items Groups
Control Avo Avo + Dicl Virg. Virg. + Dicl
[nitial live body | 530.83+8.5 | 528.0+8.15 | 5350+ 11.4 | 5483 +7.10 | 545.0+6.51
WCighl (g) *kok *%kk *okk
Final live body | 1953.83 £6.912069.8£7.41 | 2162.5+£8.6 | 2126.6+7.7 | 2135.0+ 6.9
weight (g) *okK Kok -
Weight gain (g) | 1423.047.78 | 1541.80£7.8 | 1627.5£5.0 [ 15783£3.4 [ 1590.0%9.2
TT *ok ok 11 .-
Feed Consump- | 6700,0 £ 18.7 [ 6920.7 £27.2 71159+8.7 | 6810.086 | 7116.9+5.7
tion (g) i * .
Feed C(;llversion 4714012 | 447£0.18 4.34+£0.09 | 428%0.11 4.30+0.10
rate

* Significant at p2 0.05
#* Significant at p2 0.01
### Significant at p2 0.001

d"'-»Giza.Vol.47 ,No.4(1999)
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. . ; ireinie in (10 m) aj
. an 10 ppm) and virginiamycin (10 ppm) a one
Table 3: Effect of feeding 4v0P"'C|2u(ril (I | ppm) for 10 successive weeks op bod;

inati ith dicla
: ination with diclazutt N
:Sc(i:{;?lﬂ;ain of growing rabbits. (Mean £ S )

. " —\
/Wght gain (g) after
‘e A \-
Groups ____2,_\;.———— o8 W S =
o S
258.0+2.36 54041744 | 8720% 6.23 | 11402£2.5 | 14230474
Control L= . ‘ " » .
s 283 ;:2 18 | 596.1%5.05 955.5+4.35 | 1261.8+2.5 | 1541.8+73
. RRK *kok *ok ok * ok k sha
Ao + P8 303214 1.71 | 632.6% 304 | 990.1£38 | 1307.5%6.1 | 1627245,
e ok K kK kb * ke
b 290.4 £ 3.73 | 599.6+7.03 1002.2+3.3 | 1279.8£54 | 15783 +34
Virg. + Dicl 28774549 | 5958+335 | 1018+ 3.55 | 128.31+£6.2 | 15904492
irg. J&5.

#** Sjgnificant at p2 0.001

Table 4: Effect of feeding avoparcin (10 ppfn) and virginiamycjn (10 ppm) alone or
in combination with diclazuril (1 ppm) for 10 successive weeks on carcass
yield of growing rabbits. (Mean £ S. E., n =5).

Groups
Items . ‘ ) \
Control Avo | Avo + Dicl Virg. | Virg. + Dicl
* kK %ok ok *kk

Carcass (g) 1868.2 £9.43 [ 19855+ 7.81 | 2090.6 £ 4.76 | 2016.25 + 8.8| 2025 £ 7.66

ook Rk ok ' ok sk

Mcat & Bone (g) | 12104 £3.47 [ 1309.4£7.21 | 1402.0£3.72 | 1338.3 + 4.32| 1340.0£2.19

* koK *ok ke ok ok *ok

Giblets (g) 99.6£124 111670+ 1.35 | 12724140 | 120.7+1.68 | 128.0% 1.2

Fur (g) 22404129 | 227.6£1.56 | 229.541.19 | 223.9+ 129 | 225.0% 291

Waste offal (g) |334.01£256| 3320414 | 33194136 | 3334412 | 3321211
]

~** Significant at p=20.01
*** Significant at p> 0,001

450 Vet.Med.J.,Giza.Vol.47,No.4(1999)
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Table 5: Effect of feeq;

ll)gnl)uc{::lc?:l?vm in COII}I)inﬂli(Oln() ?v'ﬂ'r) ?"](l] o) o el (10
s Ssive weeks o S diclazuril (g ppm) for
(Mean + S E. 4, = 10). blood pictyre of growing rabbits.
F' Rbey [, = =
Groups o | Hb (e
(10%mm3y Em%) [ pev (%) Whes
oo . 10Y/mm3
Control 6.16 + 0.10 | 196 + 013 pr »L_ML
1 06105 7.18+0.22
Avo, *kr PP,
7.271 LE s
0.13 13.6 £ 0.25 4394032 724£0.18
Avo. + Dicl. * *kx
e ] ke
8.16+0.16 1574 £ 0.34 4742012 | 940+0727
Virg. ok 4%
771 %0. »
2 147+ 021 43.6+0.61 7.13£0.25
Virg. + Dicl 7.67 + i
irg ' 67+0.13 14.48 £ 0.17 439+0.12 11.5£0.37

& avoparciy,

** Significant at p=0.01
*** Significant at p=0.001

Table 6: Effect of feeding avoparcin (10 ppm) and virginiamy-
cin (10 ppm) alone or in combination with diclazuril
(I ppm) for 10 successive *weeks on the activity of
AST and ALT as well as urea and creatinine levels.
(Mean £ S. E., n= 10).

AST ALT Urea Creatinine
Groups | Unit/ml | Univml | mg% ma%
Control 45.0%£1.09 | 26.0%1.15 21405 2.21£0.08
Avo 45.8 +1.56 265+ 1.4 22,1+ 131 2310.11
¥k * .
Avo. + Dicl.| 5194101 | 3054062 | 2292071 | 215402
ok
Virg 4424092 | 2494075 | 17.1£039 | 2294019
LR
* %K kK kk
- 7+0.51 39£0.17
Virg, + Dicl | 568+ 12 | 361£093 [ 257

* Significant at p2 0.05
#* Sjgnificant at p2 0.01
#* Gignificant at p2 0.001

%,
Med'd-.Giza.VolA?.No.fl(1 999)
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of AST and

in incrcascd

increased significantly the activity

jamy¢

ALT and that with virgini
y of AST and

antly (P 2 0.001) the activit

signific
and creatinine

levels.
ALT as well as urea

(Table 6).

DISCUSSION

Under the conditions of this study, the addition

10 PPM avoparcin or vuglmamycm to the ratxon

of growing rabbils produced an increase in the

absolute body weight (3. 7 & 8.8 %), body weight
gains (9.02 & 10.89 %) and food consumption

(3.2 & 1.6 %) respectively. These results are

se found by other workers for
et al. 1992; Pensack et
1996) in broiler

comparable (o tho
avoparcin. (Hofshagen,
al.. 1992 and Krinke et al.,

chickens and for virginiamcyin by Shihata et al.

(1989), and Abd El-Aziz and Agag (1996), in -

chickens and by Soliman et al., (1995) in rabbits.
On the other hand these findings are somewhat
higher than those reported by Foster and
Stevenson (1983) for avoparcin, in whose
exmperiment improvement in the efficiency of
food utilization and body weights were of order
2%, with littlé change in feed consuption. In
addition to the increase in the live body weight
there was a significant increase in plucked weight
because of the addition of avoparcin or
virginiamycin. The inclusion of avoparcin or
virginiamycin resulted in an increase in the
weight of saleable products in agreement with the

work of Spoerl and Kirchgessner, (1978). Shihata

452

ot al., (1989) and Proudfoot ¢t g,

» (19
broiler chickens and Soliman, et g (1990)
95) foy

growing rabbits.

The growth promoting cffect induce by
supplementation of avoparcin or V”g‘mamycl
could be attributed to their antibacteriy effc:i
against Gram-Positive organism which interfer,
with the absorption of nutrients (Eyssen ang Se
Somer-1963) and / or duc o its sparing effec of
the metabolizable energy from the diet (March ¢
al.- (1978). In addition, virginiamycin Mmay
improve the digestive utilization of nitrogen ang
amino acids (Canale et al., 1980) or retard the
rate of passage of ingesta, so increase the
absorptive capacity of the intestine (Fausch,
1981). Moreover Krinke et al., (1996) reported
that, the growth promoting effect of avoparcin is
related to a r;striction in the host animals of

response to intestinal bacteria.

Avoparcin (10 ppm) was found to be compatible
with diclazuril and large improvements in the
body weight, (10.6 %) and the amount of food

consumed (6.2 %) were observed. In addition,

of diclazuril with avoparcin
ight

combination
produced proportionally greater carcass Wel
but reduced the offal weights. Similar findings
were previously recorded by Fairly et al, (1983)
for combination of avoparcin with lasalocid Of

salinomycin in broiler chickens. On
hand, diclazuril

the other

with
combination  of

Vet.Med.J.,Giza.Vol.47,No.4( 1999)
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-l...iniamycin did not alter the body weig

yilo . 2
od the live body weights b incre
a

sount of feed consumed (4.5 %)
al

ht gains
ased the

as compared
ith the group supplemented with virgini
¥

e Morcover, inclusion of dicl
a

amycin
azaril and

j,-gini“mycm to the feed of growing rabbits
‘f

'nduCCd an increasc in the weight of edible
|

(iblets, while the weight of carcass and waste
(fal did not altered. These findings indic
¢

combination of

ated

(hat, diclazuril with
‘,il.giniamycin was less compatible thant that with

qvoparcin as growth promoter in growing rabbits,

our results showed that no detectable level of

cither  avoparcin  or virginiamycin  were

determined at the end or at the 1% : ond and 5
day after stopping of medication in tissues of
rabbits.  This

withdrawal

finding suggested even zero

time  for  avoparcin  and
virginiamycin. Similar finding was previously
recorded for viginiamycin in broilers (Mulder et
al. al., 1976) and pigs (Lauridsen et al., 1988). In
addition, Bishop (1996) mentioned that, the
withdrawal period was nil for avoparcin and
virginiamycin in cattle, lambs, broilers and

turkeys.

Our results showed that supplementation of

@oparcin  and  virginiamycin  alone  or

combination of diclazuril with avoparcin to the

diet of growing rabbits significantly increased R. .

B. Cs count, hemoglobin content, and PCV.

Similar findings were previously recorded for

Vet-Med.J.,Giza.Vo1.47,No.4(1999)

avoparein in broilers (Lesson et al., 1980) and for
virginiamyein  jp calves

Marounck, 1993). Combin

(Skrivanova and
ation of diclazuril with
cither avoparcin or virgini

amycin significantly
increase W. 1.

Cs count. This effect may be

attributed o the

stimulant  effect  of the

combination on the immune response.

Feeding virginiamycin 1o growing rabbits

significantly  decreased the

urca level in

consistent with the finding reported previously in
calves (Skrivanova and Marounck, 1993). In
addition, combination of

diclazuril  with

avoparcin increase the activity of AST and ALT
and that with virginiamycin increased AST and
ALT activity as well as Urea and Creatinine
levels. These findings indicated that a slight
hepatotoxic and nephrotoxic effects resulted from

the combination of diclazuril with avoparcin or

virginiamycin.

" u”Conclusively, feeding avoparcin or virginiamycin

lo growing rabbits at 10 PPM stimulates growth,
improves feed efficiency and blood picture.
Diclazuril (1 ppm) was found to be compatible
with avoparcin as it induces great improvements
in the body weights and feed cfficiency. On the
other hand, diclazuril was less compatible with
virginiamycin as their combination may induce
slight hepatotoxic and nephrotoxic effects as will

as did not alter its effect on growth and body
weights.,
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