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ABSTRACT

Interactions between each of the ionophores semduramicin (Aviax}), salinomycin (Sa-
cox) with each of ciprofloxacin, eryhtromycin and sulphadimethoxin-trimethoprim were
investigated. The ionophore under investigation was fed for 28 days to 48-hours baby
chicks prior to 7 days medication with each of the previously cited antimicrobial and/or
tonophores at recommended levels. Groups of birds contained negative non-medicated

 coritrols, ionophore alone, antimicrobial alone and ionophore plus other antimicrobial.
Different diagnostic criteria were used. Clinical and toxic signs were detected in
groups fed semduramicin and medicated with ciprofloxacin and in groups fed salinom-
ycin and treated with erythromycin. However, spasmodic clonic spasms and incoordi-
nation disappeared few hours post appearance. Water consumption was significantly
dropped in groups fed semduramicin or salinomycin and supplied with sulfonamides
and in groups fed salinomycin and supplied with erythromycin. Reductions in body
weight were significantly seen in groups fed salinomycin and supplied with sulphona-
mides, Relative organ weight of spleen and bursa of Fabricious was not altered by any
treatment while the relative liver weight was significantly reduced in groups fed sem-
duramicin and supplied with erythromycin. Biochemically, the aspartate transaminase
(AST) level was significantly increased in all medicated groups than in noi-medicated
negatwecontrols The uric acid was significantly increased in the groups fed salinomy-
cin and medicated with erythromycin or sulphonamides and in groups fed semdurami-
cin and medicated with sulphonamides. Creatinine phosphokinase (CPK) level was sig-
nificantly increased in groups fed semduramicin or salinomycin and in those medicated
with erytlitomycin or sulphonamides and significantly decreased in group fed semdu-

- ramicin and treated with sulphonamides.
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- From the data, we recommended that AST, CPK and wri¢ acid should be added to
other common tests as c‘iriqgnqst‘icsl criteria for.drug inderaetion. -

INTRODUCTION
Coccidia is a protozoal parasite that represents a real and permanent menace (threat) to mod-
ern intensive poultry production Increasing mortaiity reduction in body-weight poor feed con-

version rate aiul increasing medication costs are the normal sequelae of intestinal epithelial de-

struction during coccidiosis.

ionophores are a polyether anticoccidial compounds that may cause toxicity due o their nar-
row range of safety and uneven distribution in feed or its incompatibility with other drugs (Dowl-
ing, 1992).. Undesirabie inleraction include incoordination. ataxia. leg weakness, diarrhea, re-
duce water consumption myocardial enlargement ascitis hydropericardlum and decreased feed
intake and growth rate {Pereiman et al., 1986; Reece, 1988 and Dowling, 1992). Salinomycin in-
cornpatibility with exythromycin, sulfachlorpyrazine sulfaquinoxallne chloramphenicoi and ta-
mulin were reported by Mazlum et al 1985.

The purpose of the present_work is to study the compatibility of semdurd_rnycln and sailnomy-
cin with ciprofloxacin, erythromycin and sulphadimethoxin-trimethoprim. '

MATERIALS AND METHODS
Chickens. housing and diets

One-day old Hy-line males were obtained and randomly distributed in wire pens with continu-
ous lighting. Feed and water were available ad-libitum. Non-medicated comumercial basal diet
contained raw protein not less than 21%, crude fat not less than 2.9% and crude fiber not more
than 4% as labeled by the producer.

Biochemical studies :

Blood samples were collected when chickens reaches 35 days of age Sera were separated and
stored froaen until their biochemical actlvitles were determlned Serum aspartate transaminase
(AST), creatinine phosphokjnase (CPK] and uric acid were determined according to the described
methods of  king (1965), Henery, J. (1974} and Fossat_ti and Prencipe (1980), respectively,

Statistical analysis :

Data were grouped and expressed as means 3 5.D. Group means for body weight, relative or-

gan weight. water consumption and serum biochemicai measurements were subjected to analy-
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sis of variance (Snedecor and Cochran, 1967) using the general linear models procedure and a
software package (SAS,1987). Significant differences (determined by analysis of variance for
treatment groups) were compared using Duncan s mulitiple range procedure {Duncan, 1955). All
statements of significance were based on the 0.05 level of probability.
. i

~ Experimental design :

" Compatibility of semduramicin (Aviax, Pfizer Egypt) and salinomycin (Sacox, Hoechst) with
ciprofloxacin, erythromycin and suiphadimethoxin-trimethoprim was evaluated using Hay-line
males as test animals. The tonophores under investigation were fed for 28 days to the 48-hours
baby chicks prior te 7 days medication with each of the previously cited antimicrobial and/or
lenophores were given at recommended levels (25 ppm Semduramicin and 60 ppm Salinomycin).
Each treatment (groups) contained 3 replicates of 5 birds/replicate. Groups of birds contained
negative non-medicated controls. ionophores alone, antimicrobial alone and ionophores plus
other drugs.

RESULTS 8 DISCUSSION

Clinically. toxicity was observed in groups fed semduramicin and medicated with ciprofloxa-
cin and in groups fed salinomiycin and treated with erythromycin. Toxic signs appeared in some
groups in the 2" day post antibiotic-medication while in the others it appeared in the 34 or
4th daiy. Toxicity appears as spasmodic clonic spasms and incoordination that disappeared few
hours post appearance.

. Water consumption {Table 2) of birds fed ration supplemented with either semduramicin or
salinomycin without any antibiotic medication and in those medicated with ciprofloxacin or
erythromycin and receiving non-ionophore-treated ration did not differ significantly from nega-
tive non-treated control birds. Birds medicated with sulph.-trimethoprim for 7 days following
nen-ionophore-treated ration or semduramicin-treated rations showed significant reduction in
water consumption in days 1,3.4,5.6 and 7 post-medication; while the drop in those recélving
sallnomy( in-treated ration was significantly evident from day 1 to 7 of sulphonamide medica-
tjon Groups fed salinomyecin treated ration ShOWed significant reduction in water consumption
on day 6 and 7 and on day 5.6 and 7 postmedication with ciproflxacin and erythromycin, respec-
tively.

Weekly body Weigh_t of chickens fed semduramicin or salinomycin from day 2 up to day 35 of
age did not show any significant differences from the non-medicated negative controls. Signifi-
cant reduction in body weight were only seen in groups fed sallnomycin and medicated with
sulphonamides for 7 days (Table 1). '
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Relative organ weight (Table 1) of spleen and bursa of Fabricious was rie¥ altered byahy treat-
ment whilc rclative liver weight was sigllil*lcalltIy"i'éduced in groups ted salinonticin-ireated ra-

tion and non medicated via water and in salinomycin-erythromycin group.

Biochemically, the aspartate {ransaminase (AST) level was significantly increased in all
groups fed salinomycin or semduramicin treated ration alone or in those medicated with eryth-
romycin. ciprofloxacin or sulphonamides (Table.3). Groups fed semduramicin-treated ration and
medicated with erythromycin represents the most severe AST increase. Uric acid was significant-
ly increased in the groups medicated with ciprolloxacin or sulphonamides, in groups fed sali-
nomycin and medicated with erythromycin, ciprofloxacin or sulphonamides and in groups_l'ed
semduramycin and medicated with sulphonamides. Creatinine phosphokinase (CPK) level \&ds
significantly increased in groups fed semduramiein or salinomycin and in those medicated with
erythromycin or sulphonamides and significantly decreased in group fed semduramicin and
treated with sulphonamides.

Chicken toxicity due to interaction of anticoccidial ionophores with other antimicrobial are of
great praciical interest. The materials tested in the present study were the ionophores salinomy-
cinn and semduramicin and the antimicrobial ciprolloxacin, erythromycin, and sulphadimecthox-

ine-trimei hdprim.

The known incompatibility of salinomycin and erythromycin {Mazlum et al., 1985) was dem-
onstrated in this trial. it was manifested by appearance of temporary spasms and incordination,
reduction in water consumption, decrease relative liver weight and an increase in secrum AST
and uric acid levels. Salinomycin incompatibility with sulphadimethoxazole-trimethoprim was
manitested as significant reduction in body weight, severe drop in daily water consumption and
increased serum uric acid and CPK levels. Similar incompatibility of salinomycin and sulfachlor-
pyrazine and sulfaquinoxaline were reported by Laczay (1988) and Laczay et al,, 1989a.b. Cipro-
floxacin, a new quinolones, seems to have no deleterious effects on chicken health and perfor-
mance if given to chicken fed salinomycin medicated ration, except reduction in daily water

consumplion on day 6 and 7 post- ciprofloxin medication.

Athough transient and very fast recovered clinical signs of toxicity (Spasms and incordination)
appearcd in-groups fed semduramicin treated ration and medicated with ciprofloxacin, non of

L
the heath or biochemical measurements were badly aftected.

Incompatability of semduramycin with erythromycin could not be detected except by serum
AST elevation and with sulphonamides by elevation of AST, uric acid and CPK serum levels

and daily reduction in water consumption .
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Table (1) : Effects of ionophores interaction with antimicrobial on body weights and relative organ
weights of male Hy-line chickens.

BODY RELATIVE ORGAN WEIGHTS!
TREATMENTS WEIGHTS Bursa of Spieen Liver
(day 35) Fabricious ‘
Negative controls 199+ 6.5°0¢ | 0.54 +0.0480 | 0.14+0.03% |4.33 4 0.05bcd
Ciprofioxacin 217 +4.43b 0.64 +0.042 | 0.16+0.028P | 4.56 4 0.17abcd
Erythromycin 221 + 6.32 0.55 1 0.043b | 0,16 £ 0.0180 |5.11 +0.142
Sulphadimethoxazol-trimethoprim | 192 + 6.1def 0.53 £ 0.072b | 01910022 [4.70 +0.273b¢C
Salinomycin 200 + 5.3bcde | 057 +0.0330 | 0.15+0.01® [3.63+0.16¢
Salinomycin.-Ciprofloxacin 184 4 7.8 0.50£0.02b | 0.144+0.01b |4.47 + 0.23 bed
Salinomycin -erythromycin 187 1 4.9d%f 0.59 + 0.043b | 0.16 + 0.013P | 3.01 4+ 0.12f
Salinomycin- su >honamides 182 + 5.2f 0.50 +0.026 | 0.16 £0.013P | 4.62 + 0.173bC
Semduramycin 204 +4.93b¢d | 05540053 | 0.16 +0.013P |4.08 1+ 0.3cd8
Semduramycin-ciprofioxacin 2131+ 4.73%¢ | 054 £+ 0.05%% | 0.14 :0.01P |4.50 +0,273bcd
Semduramycin-erythromycin 201 £ 7.4bcde | 0574+ 0.3020 | 0.14+0.01b |4.90+0.2220
Semduramycin-sulphonamides 196 + 8.8°%®! | 050+0.03® | 0.16+0.103P |3.95 4 0.17d8

t Values are the mean + £.0. mean of 3 groups of 5 male Hay-line chickens per group sampled at 3sth day of age.
a, b,cd e, 1 Valuesin a column with difierent superscripts differ significantly (P < 0.05).

Table (2) : Effect of ionophores interaction with antimicrobial on daily water consumption of male Hy-line

chickens.
TREATMENTS DAILY WATER CONSUMPTION (ml/bird)}

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day7
Non medicated Controls 45 £ 1.13| 5611.22 160+1.02 |61+3.62 |67+3.32 |9711.48 |99+1.02
Ciprofioxacin. 54+ 0.72| 5743.12 |5843.13 |60245.32 |70+1.12 [87+7.69P |8445.8%D
Erythromycin. 49 +2.82] 5842.98 |60+1.12 |66+1.12 |68+1.22 |92316.22b 18641430
Sulphdimethoxazole-trimethoprim. |51 + 3.5P] 5243.52 |5145.20 {3416.1% |3742.10 [5114.8¢d |37:2.7¢
Salinomycin. 56 +1.123} 56+2.02 [61+22 |6440.92 [69+0.92 |92:83b [9940.72
Salinomycin-ciprofioxacin 52+ 2.99| 49+2.78 {59:+1.32 [6042.62 [6841.72 [8115.4P 80+9.20
Salinomycin-erythromycin 51+ 2.39| 5432.72 |6142.12 |5645.230 [3745.0P |5648.1¢ [4817.4C
Salinomycin-Sulphatrimethoprim |32 £ 1.59] 3432.0P |2940.7¢ |2330.7¢ [29:+1.2¢ [3812.4d [3540.7¢
Semduramycin 53 +2.12] 5741.73 |59+1.82 |65+1.02 |7041.02 |9941.32 {8346.63
Semduramycin-ciprofloxacin. 54 +0.92] 58+1.02 |584+2.32 16440.92 |71+0.82 |100+0.02[98+0.02
Semduramycin—erythromycin. 55 + 1.1 5642.32 |60+1.98 |634+1.18 |70+1.28 |9244.02D |8545.530
Semduramycin-sulphatrimethoprim |31 + 5.8°| 4745.82b[5045.80 |35+4.00 {34.45.0P¢ |4543.70d {394+3.7¢

1 Values are the mean + $.D. mean of 3 groups of 5 male Hay-line chickens per group sampled at day1-7 post antibi-

otic medication.

ab,c,d Values in a column with different superscripts differ significantly (P < 0.05).
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Table (3) : Effect of ionophores interaction with antimicrobial on serum biochemical activities of male Hy-

line chickens.
SERUM BIOCHEMICAL CHANGES!
TREATMENTS -
AST (UNL) Uric acid (mg/dL) CPK (U/L)
Negative controls 298.6 + 10.3¢ 516 £ 3.1¢ - 6.9 + 0.3d%€
Ciprofloxacin 370.3 + 8.6° 7.90 + 1.08 6.8 + 0.det
Erythromycin 350.0 + 2.3¢P 6.90 + 0.83bc 18.6 +1.18
Sulphadimethe xazol-trimethoprim 384.0 + 2.3¢P 7.804+0.98 14.1 + 0.8
Salinomycin 374.8 + 9.40 6.77 + 0.8abc 9.70 +.0.5°
Salinomycin.-Ciprofloxacin 363.5 + 22.80 8.20 £ 0.58 8.20 +0.3¢d
. Salinomycin —erythromycin 391.5 + 34.90 11.90 £ 0.32 6.20 4+ 0.2¢f
Salinomycin- sulphonamides 375.0 + 10.5P 10.80 + 0.72P 17.4 1 0.8P
Semduramycin " 368.5 + 5.70 6.90 + 0.52bcC 145+ 0.8P
Semduramycin-ciprofloxacin 369.5 + 3.4 5.70 + 0.35¢ 6.30 + 0.5¢f
Semduramycin-erythromycin 468.0 + 35.52 6.80 + 0.22bc 8.70 + 0.5¢d
Semduramycin-suiphonamides 372.0 + 26.20 111+ 042 4.9+0. gt

1 Values are the mean + S.D. mean of 3 groups of 5 male Hay-line chickens per group sampled at 35th day of age
ab,cdef Valuesin a column with different superscripts differ significantly (P < 0.05).
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