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Abstract

i this study we investigated the influence of acidifi
__on kinetics and tissue residues of Lin ;
jipositon % A comycin following sinefe i
and oral administrations ' (20 mg/kg b.wt). Lincomycginsmi:lv
oncentration  Was determined by microbiological assay metho;n

sallowing 1.V injection, Lincomycin serum concentration versus time curve
s best fitted a 2-comparment open model.

ers (Gallimix) on the

A

It is dear that there is no significant differences in the values of
distribution rate constant () and distribution half-life (ta) of Lincomycin
folowing single oral administration of Lincomycin in chickens fed
addifiers containing ration (1ppm), the peak concentration (Cmax) was
563+1.42 mg/ml and was achieved at Tmax (0.62+0.23) which is significantly
lower (Cmax) and shorter Tmax than chickens fed on free acidifiers.

The calculated bioavailability (F %) was 54.9947.54% which is
significantly lower than the corresponding one (80.13+4.68%) in chickens
fed on acidifiers free ration. The average value of protein binding
percentage of Lincomycin to chicken’s serum proteins was 14.5+1.26%.

Following residue studies the obtained results rev.ealle‘:d that
Lincomycin was found widely distributed in chickens fed ac1d1f19:rs free
ration. In conclusion: concomitant administration o : :
Gallimix in broiler chickens must be not recpmmended as the mt?ractxon
between them significantly reduces Lincomycin blood conce.ntr:fift.lon and
tissue distribution which consequently decreases its therapeutic e icacy.

Keywords: Acidifier, Lincomycin, Kinetics, Residues, Bioavailability.
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Introduction

All over the world, there is no doubt that poultry is cons; dereq
of the meat important sources of animal. In our Arab worlg i ag one
continuous increasing demand for poultry meat with e e s ,

progressive expansion of poultry industry to meet this increasing 4 "3iq

Lincomycin is one of Lincosamide antibiotics isolateq from g4,
Lincolnensis (Manson et al., 1962) that has a bacteriosty
Gram Positive bacteria and Mycoplasma Spp. It has been
therapeutic effect in treatment of many poultry diseases inCludin 800q
(Chaleva et al.,, 1994), necrotic enteritis caused by E. colj (Hamdyge?:lb

1983).

The pharmacokinetics of Lincomycin has been determined ip, hum
(Fass, 1981) and for a variety of animals including calves (Burrows 5
1983), pigs (Chaleva and Nguyen, 1987); chickens (Soback et al. 19;17'f
Aziza et al, 2005) and goats (Abo El-Sooud et al,, 2004). Lincomycy, ;.
extensively metabolized in liver into N-desmethyl Lincomydn, an:
Lincomycisulfoxide and approximately 40% of the administered dose i
excreted in the urine as unchanged Lincomycin and N'desmethyl

Lincomycin in pigs (Hornish et al., 1987).

; €pto
tic effeq . /s

Acidifiers are organic acids and its salts (acetic acid, Propionic aciq,
citric acid, phosphoric acid, formic acid, lactic acid and furamaric acig
etc....) make water acidification to a PH of 3.5 or less will selectively
promote gut colonization with good healthy bacteria while Suppressing
Salmonella in the crop, thus organic acids in water improve the total gut
health, which help in absorption of nutrients and overall performance of
the birds. Acidifier usage in animal nutrition is mainly based on reducing
PH value in digestive tract that could prevent multiplication of some
pathogen germs such as Salmonella, Clostridium, Staphylococcus or E. coli
and being favorable for multiplication of some useful microorganism, such
as lactic acid bacteria (Stan and Pop 1997; Stan and Simeanu, 2005).

Persistence of the drug for long intervals (after the last dose) in food
producing animals poses serious problems for human beings. Because
broiler chickens are reared chiefly for food purposes, the tissue residues of
these drugs need investigation. The aim of the present work was {0
investigate the influence of Gallimix as commercial acidifier on kinetic
disposition; tissue distribution; withdrawal time and tissue residues of
Lincomycin following its oral administration in broiler chicken.
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incomycin hydrochloride was obtained from v
coluble powder in concentration of 40% M.
 Galtimi (acidifiers)

Gallimix 18 encapsulated feed additive obtained

Company’ France. ed from MGIMIx

D, Belgium as

_Birds: . ) .
’ Forty SIX linically healthy broiler chickens (Hubbard breed) forty five

t oId, weighing between 1.5 and 2.1 kg, were obtained two weeks
pefore the start f’f the st.udy from a commercial farm. Durin
acclimaﬁzation period th.e l?lrds were fed antibacterial-free, ba]ancedg
= amercial rations and drinking water was freely available. ’

- wm‘meutal design :
& P;,annacokinetic studies

16 broiler chickens were individually weighed before drug
;dministration and doses were calculated precisely. The broiler chickens
were allocated to four equal groups of 4 each. Birds in group one and three
were kept on free Gallimix medicated ration and given a single L.V and
oral dose of Lincomycin at 20 mg/kg into the left brachial vein and into the
aop by means of a feeding tube and a syringe, respectively. Birds in other
groups were offered a Gallimix medicated ration for five consecutive days.
At the 5% day, Lincomycin was intravenously and orally administered as

mentioned before at the same previous dose to chickens of both groups.

Blood samples:
One ml blood samples from all previous groups were collected from the

right brachial vein of each chicken by puncture method in tubes just before
and at 15 and 30 min. and 1, 2, 4, 6, 8, 10 and 12 h after administration of
Lincomycin.

All the blood samples were centrifuged at 3000 rpm for 15 min to separate
the serum. The serum samples were collected and frozen at -20°C until

assayed for Lincomycin concentration.

2-Tissue residue study:
30 broiler chickens were divided into two equal groups of 15 birds each.

The chickens in the 1 group were left to feed non-medicated ration, while
those in the 2n one offered Gallimix medicated ration in the same previous
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concentration for 5 consecutiv.e days. At the 5”“day, Lincom}'cin .
at a dose of 20 mg/kg once dal.ly for 5 consecutive daysg thrOUgh orai rg“’en
Three broiler chickens were kl‘lled at1,2 3,4 a.nd 5 d;?y POst Line. Ot
administration. Blood and t1ssEle samples (liver, kldney, lung, 'ry'C '
muscle, breast muscle and intestm.e) were taken and storeq at -200c hlgb
assayed for Lincomyc]in concentration. ungy

Analytical procedures: - |
Concentrations of Lincomycin in serum and tissues were detepp.

a microbiologic agar diffusion assay (Arrejc et al., 1971) using S;:;:{‘::l ?}'
(ATCC 9341) as the test organism. The linut ofquantitation by this methoea
was 0.156 pug/ml in serum and tissues. The response of Lincomyy, 3
linear over the range of concentration between 0.156 and 20ug/ml, Thas
mean correlation coefficient (12) of the standard curves was found ¢, b:
0.99. The recovery from spiked tissue samples and serum was ranged frop,
88 to 96 %, respectively, and the intra-day coefficient of variation (CV) wag
8 %.

Tissues samples: One gram of tissue: (liver, kidney, lung, thigh muscle
breast muscle and intestine) was homogenized in 10 ml of distilled water and'
the homogenate was centrifuged at 3000 rpm for 20 min. The supernatant wag
directly added to the culture plate to measure Lincomycin concentrations,

Estimation of protein binding to the tested antibiotic:

The free unbound antibiotic is only capable to diffuse through agar. The
protein binding of the tested antibiotic was estimated by dilution the drugin
buffer solution or in control sample of serum to obtain concentrations of 5.0, 25,
125, 0.625, 0.313 and 0.156 ug/ml of Lincomycin.

The difference in the diameter of zone of inhibition between the solution of
antibiotic in buffer and serum were used in calculation of the percentage of
protein binding of the antibiotic by the following formula according to Craig
and Suh, 1991.

Zone of inhibition in buffer — Zone of inhibition seram
Binding % = X100
Zone of inhibition in buffer
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AL pean seTumm phanr}acfoldnetic variables and tissyes ¢q :
for gincomy ™ WEE S tatistically compared by nonparametlrliC entranor}s

the Mann_W}umey test and Instant version 3 00 (c(;anal)'ms,
coftare San Diego, PCA, USA). Mean values were co;ZfélPad
i ; cantly different at P < 0.05, P < 0.01 and P < 0,001 ered

B i P ST
Jes and concentrations in tissues are reported as me harmacokinetic

Variab an + SD.

Pharmacokinetic analysis:

4 computerized curve-stripping program (R Strip; Micromath Scientif;
coftware, Salt Lake City, U_T, USA) was used to analyze the concentr(:'c‘itlflc
ime CUIVes for each individual bird after the administrationon—f
meomydn by different routes. For the intravenous data, the appro ria(’:e
phal-macokinetic model was determined by visual examinaticI:n of
individual concentration-time curves and by application of Akaike's
Information Criterion (AIC) (Yamaoka et al., 1978).

This program also calculated non-compartmental parameters using the
satistical moment theory (Gibaldi and Perrier, 1982).

Resuits

The present work was performed to study the influence of mixed
addifier (Gallimix) on the disposition kinetic and tissue residues of
antibiotic Lincomycin in broiler chickens. r,

No clinical abnormalities of all birds were detected during the study.
No local signs of pain or soft tissue swelling at injection sites or systemic
adverse reactions to Lincomycin were detected in birds after i.v or p.o
administration. Results of the Akaike's information criterion test indicated
that a 2-compartment open model best represented the serum
concentration-versus-time data following LV and p.o administration of
Lincomycin in Semi-logarithmic plot of mean Lincomycin concentrations
in serum vs. time following single i.v and oral administrations in the
absence and presence of Gallimix in broiler as shown in Fig.1and 2.

The pharmacokinetic parameters describing the dispositio?l of
Lincomycin after single LV and p.0 administration of 20 mg/kg b.wt in the
absence and presence of Gallimix are given in Table 1 and 2.

The effect of acidifiers on tissue residues of Lincomydin in broiler
chickens was studied following its oral administration in a dose 20 mg/ kg
b-wt once daily for 5 successive days was presented in Table 3 and 4.
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Figure 1. Semilogarithmic graph depicting the time concentration of Lincomyeip
inserum of chickens after a single intravenous injection (20 mg/kg b.wt) in
Lincomycin and Lincomycin +Acidifiers chickens.
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Figure2.Semilogarithmic graph depicting the time concentration of Lincomycinit
serum of chickens after a single oral administration (20 mg/kg b.wt) in
Lincomycin and Lincomycin +Acidifiers chickens.

The obtained results were revealed that Lincomycin is found Wi_dely
d‘istributed in chickens fed acidifiers free ration, particularly in liver
kldney,’ intestine and lungs, respectively. The lowest concentration wes
found in serum and breast muscles,
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own in Table (4) Lincomycin was detected in tisgye

k ¥t : f chick
ps 0" - gifiers containing ration (0.4g/k O chickens
ac1dl . ; 8/kg feed), oo ;
o on " jower than that in chickens fed on aq difiers “fi:ztratl.ons
on the 2n¢ and 3t days after stopping of its aq ration,

] i : ; ministration, In
P : 1 the withdrawal time for all examined tissues wag 3 days after the

Table 1,Pharmacol<inetic parameters of Lincomycin following a single

snjecti b.wt) in Lin i ;
us injection (20 mg/kg comycin and Lincomycin acidifi
intraver® chickens (Mean £SD, n=4) yeRdadiun

parameters Unit Lincomycin Lincgmycin +Acidifiers
B ugiml 2:934.061 10.51 + 0.41
/;/ pg/ml 12.07 2.3 1179546
/a’/ h-1 467078 Sl
//ﬂ’,;:’ h 01620028 0.14 £ 0.041
/B”—— h-1 0.25+0.18 0.52 +0.013*** i
£1/2 h 2.79 +0.198 1.31 £ 0.036™*
K12 h-1 2.12+0.32 2045412
K21 h-1 2.278 +0.570 2.718 + 0.409
K12/ K21 Ratio 0.930+0.08 0.75240.07
VC L/kg 09120073 | 0.935 0215
Vdss L/kg 1.80 + 0.05 1.52+0.08
Cltot L/h/kg 0.477 +0.015 0.875 £ 0.017***
AUC pg.h/ml 41.93 +1.548 22.85 + 0.502***
AUMC ug.h2/ml M [l 3824+ 1.16*:
(e | | smenw | e

B&A: zero time serum drug concentration intercepts‘ Of'be it fir el Lt g
Tespectively; a: distribution rate constant; t1/2a: distriot liuna

COl]stant . . .
" t I ,Z'B ehml . . . g
g ; i .ll‘aholl half'llfe, K12 and Kzl ﬁfst'ordel tate Consta!lts tOI d] u dlst[lb\lhon

between the central and Peripheml compz:rll:nte!:oml body clearance; AUC; area under the
¥l : f dstrlbt 90 o ; der the first moment
curvz fro;:telrc\: ?: m&z‘:he trapezoidal integralL .f. oy 0C01 tgtal area unde

Curve; MRT: mean residence time. * P<0.05 wp<0,01, ** PO
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ble 2 Pharmacokinetic parameters of Lincomycin f0110win ae
Table 2.

hea]th
W

i : S1n
administration (20 mg/kg b.wt) i?&;’;;"gﬁ?gﬂi’;d Hineomygy addiﬁefg:‘i}?:]:ehs
Paratmeters Unit Lincomycin ﬁ—%
: sl 9.15 + 0.68 ‘m
i gl 17.93 £ 0.56 __m
s 1o 477 +0.45 m
11/2ab h 0.15 + 0.02 0.28 + 024
Kel ___h1 __0.39+0.01 1.74 + 125
t1/2el h 1.74 + 0.05 ﬁm
s Lah ol 33.51 £ 0.715 m
AUMC pg.h2/ml 92.76 + 3.84 14.99% 13 geuns
MRT h 2.73 +0.05 14140283
Ginax _ug/ml 10.72 £ 0.22 5.63 +1.49+
Tmax h i 0.76 £ 0.02 0.62 x0.23
Bl % 80.13 + 4.68 ) 54.99 + 7 54+
B&A: zero time serum drug concentration intercepts of elimination ang dism
respectively; kab: absorption rate constant; t'4ab: absorption half-life; kel: elimination rate
constant; t¥zel: elimination half-life;

trapezoidal integral; AUMC: total area under

time; Cmax: maximum plasma concentration;

Table 3. Mean +SD serum and tissues con

after oral doses of 20 mg/kg b.wt for 5 ¢

AUC: area under the curve from zero t

(o) 1nﬁm1y by the
mean residence
***P<0.001.

the first moment curve; MRT:
F(%), bioavailabiljty. * P<0.05,

7

centrations of Lincomycin (ng/g or pg/mi)

onsecutive days in broiler chickens (n=3)
__Lincomycin Concentrations (ng/g or pg/mi)
Tissue 7 Time after the last dose (days)
A 2 3 4 5
Liver 3.82+0.63 | 3.04:0.78 | 2.2410.69 | 0.2:0.4¢ Nd
Kidney 3.6510.71 | 2.95+0.75 1.82+0.54 | 0.91+0.11 | Nd
Lung 3.2840.41 | 2.88+0.65 1.2440.53 | 0.22+0.06 | Nd
Serum 24340.17 | 1.8310.15 | 0.97+0.25 Nd Nd
_Thigh Muscle | 2.77.0 49 2.07+0.76 | 1.61+0.53 | 0.21+0.03 | Nd
Breast Muscle | 2.65:0.63 2.15:0.71 | 1.26:0.37 | 0.17+0.05 | Nd |
Intestine | 3364076 2.960.62 | 1.18:0.21 | 0.1720.08 | Nd |
Nd: Not Detected
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1‘-“"‘“‘
gD serum and tissues concentrations of —
4, Mean £ 8 of Lincomyej
e/ consecutive days in broiler chickens (n=3) ers for 5

]

Lincomycin Concentrations (ug/g or ug/mi)

S

Time after the last dose (days)

/iss:li’— - : 2 4 5
/_I:i\ﬁf_,-———— 3.2210.63 | 2.15:0.41 | 0984021° | Nd | Ng
/ﬁi“ff———* 2.6320.27 | 1.83:0.15 | 0.8410.16° | Nd | Nd

Lun 2.55+0.43 | 1.95:0.62 | 0232005 | Nd | Nd

Gerum 2.32+0.15 | 1.57+0.06 | 0.53+0.12 | Nd Nd

Thi h Muscle 1.73+0.19 | 0.91+0.17 | 0.1740.05° | Nd Nd

preast Muscle 1.69+0.25 | 0.59:0.07 | 0.1420.02' | Nd Nd

Intestine 1724014 | 0.56£0.10" | 0.18+006" | Nd | Nd
Nd Not Detected, "P<0.05,

Discussion

This present work was performed to investigate the effect of Gallimix
25 a commercial acidifier’s product on the pharmacokinetics of Lincomycin

in healthy broiler chickens.

This study used the bioassay technique to determine the
pharmacokinetics of Lincomycin in broiler chickens. The microbiological
assay has been used in many studies, for measuring Lincomycin
concentrations in serum and other biological matrices (Abo El-Sooudet al.,
2004;, Aziza et al., 2005).The reason that we selected the bioassay is that the
microbiological assay cannot distinguish between active metabolites and the
parent compound. However, active metabolites of Lincomycin have not
been reported in swine, chicken, rats, and dogs, antimicrobial activity being
mainly due to the parent drug (Hornish et al., 1987).

Following i.v injection, Lincomycin serum concentration follows a two-
compartment open model in both the Lincomycin (non—medicated) and
Gallimix medicated groups,' indicating the presence_of distribution anfi
elimination phases and justifying the use of a two-compartment kinefic
model for analyzing the data. This finding was also observed in human
(Fass, 1981), calves (Burrows et al, 1983 and Burrows et al, 1986), goats
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broiler dliCkens (Aziza et al'l 2005) and ‘
Cats

(Abo El-Sooud et al., 2004),
(Albarellos et al., 2012). N |

The drug was rapidly distributed V\-fhEI.'l aC?mlmSten?d Simultangoy "
Gallimix that evidenced by a shorter d.lstrlbu.tlon half-life ( tia) (0.14}1) i
when administered alone. It was also confirmed by the lowe, valise o
the distribution. rate constant fron'n central compartment to the Periphey
one (ki2) and the ratio of distribution rate between compartments (Ku/Kzl
in Gallimix medicated chickens (2.045 h! and 0.752 h7, respectively) g
in Lincomycin control ones (2.12 h-* and 0.930 h-l-: respectively), ,, y Al
of (Kn/Ka) are inconsistent with that values obtained by Aziz et R
in broiler chickens when Lincomycin administered alone and ¢

. Oncomitant
with antifungal (toxy-nil) (0.36and 0.61L/Kg, respectively).

Lincomycin is widely distributed as reflected by the volume of
distribution (Vass) greater than the unit. In our study Lincomycin showeq 5
high Vi (1.80 and 1.52L/kg) in broiler chickens Lincomycin alone and
concomitant Gallimix with Lincomycin, respectively. These values are
close to that reported in goats (1.81+ 0.60 and 1.68L/kg) by Abo El-Sooud et
al,, 2004 and higher than that reported in cats (1.24L/kg) by Albarellos et
al., 2012.These values are inconsistent with that reported by Aziza et al,,
2005 in broiler chickens when Lincomycin administered alone and
concomitant with antifungal (toxy-nil) (1.38and 1.727 L/Kg, respectively),
whereas in humans it is higher (102 to 139 L/Kg after administration of
Lincomycin to volunteers weighting 71 to 94 Kg (Gwilt and Smith, 1986).

: mpound. In this respect, sorbic acid has been
mproved inducing effect for sorboyl-CoA reductase and 2.4-dienoyl-CoA
reductase enzymes in mouse liver (Nishimakj et al., 1991). Propionate also
great effect on the hepatocyte metabolism (Petitet et
SBrE ; €S are consistent with that reported by Aziza et s

In broiler chickensg when Lincomycin administered alone and
ntifungal (toxy-nil) (127 and 0.95 h, respectively)
th that Teported by Abo El-Sooud et al., 2004 in goats

. : irin
(1.17and 1.12 h, r and concomitant with asp

== i : % . nt
assay methods, difff ectively). These differences might be due to differe
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The rate of dft;‘lg t.otaIl; body clearance (CLw) was hi
:ated group than 1. Incomycin control one. This is an
?;:(?ts rapid elimination in PEESELILE of Gallimix. The addici’;f::;ii;:‘ﬁ;
alimix might be perhaps deviating the pH of the renal tubules and the
ower gut of Gallimix .med1c?ted chickens from the normal alkaline
eaction (in normal'broﬂer .chlckens) to the acidic side. Consequentl
Lincomydn which is a basic drug with a PKa value of 7.6 (Ziv an)c’i’
JJman, 1973) and mainly excreted via the bile and the urine (Rang and
Dale 1991) will be more ionized in this acidic pH and so will be rapidly
excreted (Harlod et al., 1998). The obtained values are lower than that
reported by Aziza et al.,, 2005 in broiler chickens when Lincomycin
sdministered alone and concomitant with antifungal (toxy-nil) (0.85 and
195 L/kg/h, respectively), goats (2.11 L/h/kg) by Abo El-Sooud et al., 2004,
and similar to that reported in calves (0.486 L/h/kg) by Burrows et al., 1983.

gher in Gallimix

Following oral dosing, the obtained values are consistent with that
reported by Aziza et al, 2005 in broiler chickens when Lincomycin
administered alone and concomitant with antifungal (toxy-nil). These
obtained data revealed that Gallimix may affect the actual process of
Lincomycin absorption via chicken’s gut. Oral absorption of any drug is
controlled by the pH partition hypothesis (Hogben et al., 1959). According
this theory, basic drugs are less absorbed from the more acidic contents in
the gut (Baggot, 2001). So the lowering in Lincomycin absorption that
concomitantly administered with Gallimix might be correlated to the
lowering in the pH of chickens gut in Gallimix medicated group to the
acidic side, and so enhancing Lincomycin jonization and consequently
decrease its absorption, meaning that Lincomycin might be inf‘CtivatEd'
before its absorption, by the acidic constituents of Gallimix. In thl.s re.spec.t,
Dorrestein and Vanmiert, 1988 reported that oral administration in birds is

greatly affected by the pH of the gut as reported in case’oif penici%lin Gand
erythromycin which are inactivated by the strongly acidic reaction of the

gastric contents.

The eliminati —li 2a1) was sh
than m?ﬁfﬁﬁ&iﬁ;ﬁf é::;, ?rhese obtained c.lata is consisten.t with th?t
reported by (Aziza et al, 2005) in broiler c?uckens when .meomycm
administered alone and concomitant with an’afun.gal. (toxy-nil) (1.72 and
125, respectively). The main components- of Qallmm compound E?(hlblt
Some metabolizing stimulant effects (Nishimaki e_t al,, 1991 and Petitet -et
al, 1998), which may enhance other drug metabolism and so shortened its

orter in Gallimix medicated group
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elimination half-life. In the same time the acidic Constituen g of Gayyy

enhance Lincomycin excretion via the bile and the Utine a4 Prey, Imjy
. . L 3 3 1 0

discussed following i.v injection in this study. Usly
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The lowered systemic bioavailability (F) for Lincomycin in Gayp
medicated group than in Lincomycin control one ig an exp ected resullmix
the lowered AUC and the absorption rate constant (Kab) for Li"COmycit FO
Gallimix medicated chickens in comparison with contro] Lincomydn N in
obtained data is consistent with that reported by Aziza et al, 20(‘)5 e
broiler chickens when Lincomycin administered alone ang concomy in
with antifungal (toxy-nil) (73.25and 38.255%, respectively), Hornisp, ot E;Ilu
1987reported that the bioavailability of Lincomycin in sWine Varieé
between (20 % and 50 %), they explained the low bioavai]ability not b
low degree of absorption but by an extensive metabolism of the drug, y

Our study showed that Lincomycin displayed a low lev
serum proteins. This finding was lower than that recorded for sheep (3.
40%) (Zivand Sulman, 1973), humans (72%) (Fass, 1981), chickens (239
and 29.14%) (Soback et al,, 1987; Aziza et al., 2005), for goats (50%) (Aby

El-Sooud et al.,.2004) and close to that Teported in cats (11 -24-17.68%) by
Albarellos et al., 2012.

el of bindmg to

Lincosamides are well absorbed after oral administration ang
extensively distributed to edible tissues. Its use may produce residues in
animal tissues and subsequently, the induction of allergic reaction in
humans, as well as resistance in pathogen bacteria, which may results in
health problems. Therefore, improper administration of these antibiotics
may encourage the presence of their residues in food samples of animal
origin. To ensure the safety of food for consumers, the European Union
(EU) Commission and the Joint FAO/WHO Expert Committee on Food
Additives have established a maximum residue limit (MRL) for residues of
most antimicrobials in edible animal tissues. The residue tolerance for
Lincomycin is varied from 50 ug/kg for fat to 1,500 ug/kg for kidney.
- Although only Lincomycin is approved as a veterinary drug in animal
husbandry, there is also the risk the application of clindamycin, which is
registered in human medicine (Kowalski et al., 2014).

The tissue concentration following oral administration of Lincom}’c_fLn
alone at 20 mg/kg daily for 5 days or Lincomycin concomitant YVIth
Gallimix were high initially and then decreased over time. Concentratlcjns
of Lincomycin in tissues were similar to or higher than the corresponding
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yeter”
€ onc(?ntrations, 'Ihlsdm%:atesi that the penetration of Lincomycin
ese tissues was .goo . The high volume of distribution and ]

in binding of this drug in broiler chickens is reflected b o
istence in ﬁ.ssues for longer perio.ds. High Lincomycin concentra}t’iolnt:
P ver, kidney, serum, lung intestine and muscle indicate that
incomy cin may })e an excelle.nt drug for treating septicemia, alimentara
inary and respiratory tract infections caused by susceptible organismir

our results showed that, for daily oral administration of Lincomycin at 26
for 5 days, a pre-slaughter withdrawal time of more than 3 days

ond 4 days is needed to ensure that the drug is eliminated from the tissues
” Lincomycin alone and Lincomycin concomitant with Gallimix
25 pectiVEIY' Indicating that concomitant administration of Gallimix wit}{

Lincomycin reduce the withdrawal time of Lincomycin in broiler chickens

fissues and serum.
Conclusion

The concomitant administration of Lincomycin and Gallimix must be
not recommended in broiler chickens, as the interaction between them
decreases the blood concentration and tissue distribution of Lincomycin

which consequently reduces its therapeutic efficacy.

awal time in broiler farms must be at least 3
that the drug is eliminated from the tissues in
concomitant with ~Gallimix,
tration of Gallimix with
ycin in broiler chickens

A pre-slaughter withdr
days and 4 days to ensure
Lincomycin alone and Lincomycin
respectively. Indicating that concomitant adminis
Lincomycin reduce the withdrawal time of Lincom

tissues and serum.
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