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ABSTRACT

Two hundreds and ten one day old hubbard chicks were used in this study. They
were divided into 6 groups. The first group was kept as control. The secand group was
experimentally infected with 0.2 1nl of broth containing 108 c.FuU. of S. puldlorLun given
orally and left us positive control. The third group was experimentally infected orally
with S. pullorum and intramuscula ly ifected with gentamicing 5 mg/kg bawt. for 5
successive days.

The fourth group was experimentally tfected with S, putlonun und injected /M
with spectinomyecin 20 mg/kg b.awot. twice with one day apast. The fifth grotyp was in-
Jeciod /M with gentarmicin in the same dose regimen, while sixth group was I/ M treat-
od with spectinomycin 20 1ng/ kg b.wt. twice with one day apast. Non infecled and gen-
famicin treated birds demonstrated significant decrease in total proteins. Infected non
treated birds shwwed a significant increase (n the total teuwcocytic count and serum (otal
proteins, While trealment of itdected birds with spectiomycin eliciied a sigmificant de-
creose in tolal leucocytic count. Non infected and spectinomycin treated birds divutged
nan significani. changes in the lotal leticocytic counts. Both gentamicin and spectinony-
ein exerted more inhibitony effect on S, pudloruuny compared with other aminoglycosides,
colistin and tetracyclines it less polent compared with chloramphenico!l and enroflox
acin . It was conduded that bolh gentatnictn & spectinomycin deveid any significant cf-

focts on chicken imuraue syscenm turned by S, pudorgm infection und high efficacyy of
both drugs either In vivo or In vifro.

INTRODUCTION

The consensus amongst the veterinary clinicians s that aminoglycosides are highly effective
In teealmenl of discases causcd mainly by gram negatlve bacteria (Sande and Mandel, 1985).

Gentamicin has been proved as 2 broad spectrenm aminoglycoside, betng snperior than olier
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commoaly used antibfotics (Kirby & Saniford, 1969).

In a tike manner, high ellicacy ol spectinomycin, with a number ol properties cotnmon with
aminoglycosides, was evinced against Colibacillosis & Salmoncllosis in chickens (Hardi, 1973).
Some chiemotherapeuties have immunosuppressive cilect elther by thelr ability 1o inlerlere with
prolein synthesis by pronmoting rapid clemination ol antigens, or by Infcileranec with phagocylo-

sls (Kruger, 1965).

The curvent study was carrled out to evaluale the cfficacy ol both gentamicin & spectinomy-

cin against chicken Sahnoncllosts and highlghting thelr possible clfect on the numune systent.

MATERIAL AND METHODS
Drugs :

Gentamicin : Gentamicin 5% ijection (Gentamicin)_ Egyplian Co. lor Cheniicals and Phar-
macanticals (ADWIA), Egypi.

Spectinomycin : Speclinomycin injection (Spectam.)_ CEVA Abbol Co., Ifrance.

Experimental chicks :- Two hunmdreds and ten heallhy, one day old hubbard broiler chicks
were obilatned lom "Star Farms Co.. Tanta, Egypt". The chicks were rearcd under hygirnle con-
ditions and were fed on a balanced commerelal starier pouliry ration. Al the age of 8 days they
were divided into 6 groups. The lorty flve chicks in the [irst group recetved ncither infection nor
medications [control). The Sixty chicks in the sccond group were experlmentally infceled orally
wiil1 0.2 1l of brolh conlaining 108 C.IU. ol S, pulloruy (Heller & Drabkin, 1977). The twenty
five chicks in third group were cxperimentally infecled and afier 2 days they were inbainnsculir-
ly injceted with gentamicing Sig/kg b.avt. for 5 successive days (Greg & Linda, 1986). The
twenty five chicks in (he fourtl group were experimentally infecied and Intramusecularly injected

with speclinomycin: 20mg/kg.b.wi. twice witl: one day interval (Nicholas & Leslie, 1986).

The thirly five chicks in the [illh gronp were intramuscularly treated with gentamicin: 5 ing/
kg bawt. [or 5 successive days. The twenty chicks in the sixih group were inframuscularly Lreat-

ed with spectinomycein, 20mg/kg bawl. Lwice wilh one day Interval .

Blood sampling :- Five bluod samples [rom cach group were collecied aller slanghtering on
the st 710 14th and 218! days post treatment. Each sample was divided ito two parts. ‘The
Iirst part : 5 ml was laken in clean, dry vials containing EDTA to be usced for the lolal leucocylic
coun| (Natt & Herick, 1852) and dilferuntial counis (Schalm et al., 1975). The sccond pard ;-
(5mly was (aken without anticoagulant in sierile Wasseriman (ube for separaiion of serumi which

is kepl al - 20°C unill used lor estiniation ol Lotal scrum proteins (Welchselbaum, 1946) and its
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Iraclions {Laemmi, 1970).
Antibacterial actlivity :-

1) In vitro : Sensillvity of palliogenle microorganism (S.pullorum} to gentamicin and speceil-
nomyein in comparisen willh other antimlerobials was studied using the dese diltusion
mcthiod (Baver, 1863).

2) In vivo ;- Clinical signs, P.M. lindings, morlalily rate were recorded during the experiment.

- Statistical analysis : Data oblained were siatistically analysed using Student “U* test (Sned-
ecor & Cochran, 1987),

RESULTS

Chicks treated with gentawbein and non Infected showed o signficant deercase in serinn totat
proteins on the 2N and 3rd weck post treatiment and a signilicant deerease in servm albumin,
a, b and s globntins in the 20 & 374 week post treatment (Table 1). Chicks infected with S, pul-
lorum and reaied with spectinomycin showsd a significant deercasce in tolal feucocytic cormt on
the 1AW i 2180 day post treatment (Table 2). ‘They portrayed also a stgnificant increase o the
serin athonun leved on the 229 and 39 week post lrealment (Table 3). along with a signilicant
decvease in the seram a glohulin level on the 2N yicek. Whereas senam s globulins level showed
i hehly sienifcant decrease on the 2nd and 37 week post treatinent compared with infected

non trcated {1id e 6).

The experimental infectlon of chicks with S, pulloriing evoked 2 highly signilicant incrcase in
the {otal tencoeytic count and serum Lotal protein on the 184, 74, 140 u4ng 2150 day post infee-
tion compared with control group (Table 4 & 5). As well as a significant decrease in (e scrum al-
bumin {Table 5). Seruni a and s globnlin level demounstrated a highly signlicant inceease, Sermn

b globnlins level were non significantly allected (Table 1) .

Birds cxpentmentally infected with S, pulloviun and treated with gentamicin denmonstrated
nou siguiticant decrease in the total feucocyiic count on the 15! day post Lreatiment and ihey dis-
played a highly signilicant deercase an the 70, 140 and 215¢ day post treatment compared with
wnfected. non Ireated group (Table 4). They showed also a decreascd total scrutn prolein on the
7t & 140 day post trcatment {Tabie, 5). They tllusirated also a highly signilicant decrease in a
globulins, on the 7t and 14N day post treatment (Table 1) Gamma globuling level depleled
Lighly significant decrcase on the 71, 1410 and 215t day post (reatinent compared with the in-
feeted now freaded gronp (Table 1). Non infected. speetlnuinycein reated chicks showed non sig-

nficand changes in total senun proteins and its fractions {Tables 3, 6) .
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Antibacterial activity :

1) In vitro : Both gentamicin & spectinoinycin exerted a more potent inhibitory ctlect on S,
pullarum compared with other aminoglycosides, colistin and tetraeyclines and less potent
than chloramplicnicol and chrofloxacin. In the same Une, genlamicin has been Joomd o
possess a morc potent tahibitory clicet on S, pullotuin compared with spectinomycin (Ia-
ble 7).

2] In vivo : Chicks experimentally inlceled with S, pullorum and non treated displayed char-
acteristic elinlcal symptoms represenied by depressfon, loss of appelite, poor growth,

dropped wings, ruftled feaiheys and whitish {acces covered vents .

- Chicks inleeted and trealed cither by gentamicin or speetlnomyein showed milder degree ol

clinical syinplomis compared with infeeled. non Lreatced.

Mortalily rate was 15% in S. pullorum tnleeted, non treaied. On the other hand deaths were
not recorded in other groups, Gross palhological leslons in non (reaicd birds, experimentally in-
lected were enlarged & congesied llver, enterilis, pericardls, cnlarged kidneys, spleen and

haciorrhiagic pneamonia .

DISCUSSION

In 1he presenl study, 1here has been bountilul evidenee thatl healthy birds administered gen-
jamicin in o lherapeulle regimen displayed non signifieant effects on lotal leucocylic count
flroughont (he experimental periad. Qur [indings fit it with the resuits previously abtained (El-
chenworld, 1966), Who recorded {hal aminoglycosides [lailed to eliclt signiticant eflect on the

leukogratu in infants.

I has Leen shown {hal healthy birds irealed with therapeutic regimen of gentamicin divulged
a signilicant deerease i the serum tolal proteins, atbuinin, a. b and s globulins levcls on the
1441 and 2150 day post treatment. No better evidenee of the signlfleant reduction i the serum
total protews, albumin and globulins levels can be cited than an alleged suppressive cflect of
cenlamicin on the humoral trmmune response. The observed inhibition of mice immiie response
proved by different doses of gentamicin, have suggested that a suppression aof (hie Immune sys-
lem is fur and away the likeliest candldate (Artstmovich, 1891). Gentamicin may canse a de-
crease in synihesis of plasima proleins in liver and lead lo appearance of protcin In large

amounis in the urine (E1-Deeb. 1995).

In ihe face of absenee of an anligen, 1hal could be represenied by Salmonella mlcroorganisin

lu our study. a concelvable Iimmuno suppressive cffeel of gentamicin could be casily delceted.
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On the same basis (Exon et al., 1989), staled that a possibie immuno-suppressive cflect of gen-
lamicin basced on (he coneepl that the drug, In high doses, produces modest Increase I the
granulocytes adhercnee and decrease their migration. The significant reduelion in The total ser-
um proleins and Its Tracllons s duc (o (he clieet of genlanileln on both hepatic and renal cells
lunclion. Our results coordinated with that previonsly reporled (Pashove et al.,, 1989 and

Koesk et al., 1974). They reported degenerative changes in hepatie & renal tissucs.

I has been evidenced that, multiple oral administratlion ol spectinomycin cvoked leucopenia
in dogs (Brown et al., 1990). In jact. thls apparent controversy could be best resolved in the
view ol the nation that leukopenia could be set down {o (he long duration ol drug adininistration

which may depress the granulgpacisis In the bone narrow (Eisa, 1998).

Administration ol spcctinomyein in {herapeutic regimen, evoked no signilicant cftect on the
level ol serum tolal proteins or any ol ils fractions throughout the experimcental period. Nearly
similar resntls has been previonsly reporied (Fathy, 1995). The author found no alleration in
ilie picture ol the serum tolal protelas, albumin and globulin fractlons post treafmen( by specti-

nomycin (20 mg/kg b.wt) twice with one day interval in chickens.

Non trealed chicks, experimentally infected with S. pullorun diselosed signiticant increase in
the sertim lotal proteins on the 151, 7th & 14th day post treabment compared with control. 1e as-
signed the incercase in the serum lotal protleins o the increasce of globulins level more than Lhe
deerease in the albunmin level in response (o immunogen. Chicks experimentally infected with S.
pullorim and administered gentamiein, {n therapentic regimen showed signilicant incrcase in
the total leneocytic count. Qur resnlts coordinated wilth (Wenstedn, 1975) who mentioned that
there were o signillcant increase in total leucoeylic count and helerophils in chicks experimen-
fally infected wiih S, pullorum & administered genlamicin in therapeutic regimen in (he 18t

week posi-treatient,

Chicks experimentally infected witht S, pullorum and teeated with the Therapeutic regimen ol
snpectinomyein elicited a signllicant decrease in (e serum total proteins on (he L4t day post
(reattnent wilh significant inereasc in the albumin level on the 14th & 215t day post (reatment
(Eisa, 1998). credited this lindings Lo the regencrative power of hepatic cells thal were recovered

from the lethal ellect of S, pullorum infection under the spectinomycin therapy.

Both gentamicin & spectinomyein exert a polent inhibitory cflcct on S, pualloruni cither in vi-
Iro or in vivo. Our result were conipalable with Olga et al. (1973). they sialed that geniamicin
kiven via drinking wafer or injection was effective in contralling Salimonella n chickens. Our onl-
come is highly commendabic by Smith & Tueker (1975). The author recorded that, spectinomy-
cin in i dose level of 50 mg/kg b.wt. conirols cfliclently S, typhlmurium infectlon in chickens.
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Table 1: Elfect of gentamicin in therapeulic regimen; 5 mg/kg.b.wt. administered inlramuscularly once a
day for S successive days on the serum a, b and s-globulins level (gnmvdL) in both bealthy and
experimenially S.puliorum infected chicks. Mean + S.E. n = 5.

E Time (pos! trealment}
Grodp E
2 15t day 710 day 14th gay 215! gay
Control (non-infected, non o 0.61 £ 002 0.64 1 0.01 0.66 +0.03 0.69 + 0.01
treated) B 0.73 + 0.01 0.75+ 002 0.80 + 0.01 0.79 +0.02
o 0.43 + 0.01 0.45 + 0.03 0.41 +0.02 0.40 + 0.01
(1 0.58 3002 0.62 + 0.01 0.55 + 0.02" 0.56 + 0.05°
Non infected + gentamicin B 0.72+ 001 0.72+ 0.02 0.71 + 0.07* 0.70 + 0.03°
c 0.41 3+ 0.03 0.44 + 0.01 0.35 +0.01° 0.33 + D.02*
a 0.93+0.03** | 097 +0.03*"* | 0.97 + 0.02*** | 0.98 + 0.03**"
infecled, non ireated B 0.74 + 0.02 0.74 + 0.03 0.71 £ 006 0.70 + 0.06
‘ o 086 + 0.03**" | 0.98 + 0.05""" | 0.88 +0.05"*" | 0.72 +0.02"*"
[y} 0.91 £ 0.03 0711+005++ | 0.76 £0.04+* 0.69 +0.04
Infecled + gentamicin B 0.70 + 0.03 0.76 + 0.02 0.82 + 0.01 0.74 + 0.02
o 0.85 + 0.03 072+ 0.03++ | 0.6B8+0.02%* | 050 + 004+
P <0.05 " P«<D.O} e P < 0.001

( * Compared with the control group)

(+ Compared with the infecled non treated group)

Table 2 : Effecl of spectinomycin in therapeulic regimen; 20 mg/kg.b.wt. adminisered intramuscuiarty
twice with one day interval on the tolal leucocylic counls ( X 103 cells /mm3) in bolh healthy

and experimentally S. pullorum infected chicks. Mean + S.E. n=5
Time {post treatment)
Grou
P 18t gay 7t gay 14th gy 215 day
control (non-inlccted, non treated) 30.30+0.30 30.60+0.99 31.80+0.70 32.10+0.94
non inlected + spectinomycin 30.5040.69 30.30+0.78 31.00+0.35 31.70+0.41

infected, non trealed

infected + specli-no-mycin

52.90+1.03™"°
52.10+40.70

55.2041.08*"
54.30+1.06

56.10+0.60***

49.8040.75+++

46.60+0.80"""
40.80+41.12++

* P<005
( - Compared wilh the conlrol group)

d. Vet, Med. Res.

* P <001

*** P < 0.001
{+ Compared with the infected non treated group)
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Table 3 : Effect of spectinomycin in therapeulic regimen; 20 mg/kg.b.wt. adminisiered intiamuscularly
twice with one day interval on the serum total proleins level and 1he Serum alburia level (gm/
dL) in both heallhy and experimenlally S.pullorum inlected chicks. Mean + S.E, n=5.

Time (post treatment)
Group S
erdm 15! day 7P day 14th day 215l day

Control (non-inlecieg, | Tolal
non treated) proteins 410 + 0.05 4.20 1 0.05 4.50 + 0.09 4.30 + 0 06
L Albumin 228 +0.09 2.30+0.10 2.46 + 0.16 2.34 + 0.07

% non inlecled + specti- | Total
nomycin proteins 394 +0.18 4.30 + 0.08 4,40 + 0.09 4204+011
Albumin 213+ 008 2.40 £ 0.11 2.44 1 0.19 2.35+ 007

Infected , non treated | Tolal

Joleins 4.46 + 0.08"" 4.49 1 0.06"* 4,80 + 0.05" 4,60 + 0.04"°
Albumin 1.96 + 0.08° 2.00 + 0.06" 2.00 + 0.07° 2.05 + 006"
Inlected + spectinom- | Total '

ycin proleins 4.36 + 0.09 . 4.42 +0.10 460+ 0077 437+ 007
Albumin 1.90 £ 0.09 1.92 + 0.05 2.20 +0.02 * 2.25+0.04 *
P <0.05 **P <0.01 ( * Compared wilh the contral group)

( + Compared wilh the inlected non trealed group)

Table 4 : Eilect of gentamicin in therapeutic regimen; 5 mg/kg.b.wt. administered intramuscularly once a
day lor 5 successive days on the lotal leucocytic counls (X 103 cells /mm3) in both healthy
and experimentally S. pullorum infected chicks. Mean + S.E. n=5.

Time {past treatment)

Group
18t day 7th day 14tD dg 215t da
Y Y

conftrol (non-inlecled, non ireated) 30.70 £+ 0.34 31.20 + 0.46 31.40 4+ 1.13 30.20 + 1.08

non infecled + gentamicin 30.90 £ 0.29 31.1010.60 30.20 + 1.01 29.00 + 0.82
Infecied, non treated 55.30 £ 1.10**~ | 85.50 + 0.55""" | 57.30 + 0.51"** | 47.20 3+0.72**"
Infecled + gentamicin 54.50 + 0.63 | 50.80 + 0.34*%** 4690 + 0.64+¥+ | 37.80-0.82+++
" P < 0.001 ({ * Compared with the control group)

( + Compared with the inlected non trealed group)
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Table 5 : Effect of Gentamicin in therapeulic regimen; 5 mg/kg.b.wt. adminislered intramuscularly once
a day for 5 successive days on the Serum lolal proteins level and serum albumin level (gm/
dL) in both healthy and experimenlally S. pullorum infecled chicks. Mean+ S.E. n =5.

Time (post treatment)

Group Serum 15t day 71h day 14th day 215t gay
Control (non-infected, | Total 3.90 + 0.17 4.00 + 0.09 4.20 +0.13 410 + 0.07
non treated) proteins

Albumin 2.13+£0.04 2.16 + 0.06 2.33+0.10 2.22 +0.08
Non infected + Total 3.80+0.17 3.90 + 0.09 365+0.17° 3.53+0.18°
gentamicin proteins

Albumin 2.07 £ 0.04 2.11+£0.03 2.01 £ 0.08° 1.93 + 0.09°
Inlecled , non Total 448 + 0.09" 465+ 0.19* 4.55 + 0.07° 435+ 0.15
treated proteins

Albumin 1.95 + 0.05" 1.91 + 0.07* 2.00 + 0.05° 211 +0.04
Infected + gentamicin | Total 440+ 0.23 412 +0.07% 430+0.08% 4.09 + 0.09

proteins

Albumin 1.94 3 0.07 1.90 ¢ 0.06 1.98 + 0.04 2.10 £ 0.07
‘P <0.05 ( * Compared with the conlrol group)

{ + Compared with the infected non lrealed group)
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Table 6 : Effect of speclinomycin in therapeulic regimen; 20 mg/kg.b.wt. adminisiered intramuscularly
{wice with one day interval on the serum a, b and s-globulins level (gm/dL) in both healthy

and experimentally S.pullorum infecled chicks. Mean + S.E. n=>5.
b Time (post trealment)
GroL . Q
Ry 15t day 7th day 14!h gay 218! gay
Control {(non-infected, non a 0.63 + 0.02 0.69 5 0.02 0.71 £ 0.01 0.69 + 0.04
ireated) B 0.77 £ 0.02 0.74 + D.02 0.89 + 0.03 0.88 + 0.03
g 0.42 + 0.02 0.47 £0.02 0.44 1 0.05 0.39 + 0.01
non infected + spectinom- o 0.64 + 0.03 0.70 + 0.02 0.70 + 0.03 0.65 + 0.04
ycin (] 0.74 £ 0.02 0.75 + 0.01 0.85 1 0.04 0.84 + 0.05
o 0,43 + 0.02 0.45 + 0.02 0.41 + 0.04 0.36 + 0.03
Infected . non trealed a 0.94 4+ 0.01*** | 0.91 +0.02"*" | 0.90 +0.02""" 0.80 + 0.04
{] 0.78 + 0.03 0.77 + 0.01 0.95 1+ 0.02 0.90 + 0.04
| a 0.80 + 0.03*** 0.82 1 0.04*** 0.87+0.02*** 0.70+0.02*""
Infected + spectinomycin a 0.91 4+ 0.04 0.88 + 0.01 0.79 + 0.01++ 0.73+0.03
B 0.76 + 0.01 0.80 + 0.03 0.90 + 0.04 0.89 + 0.02
a 0.79 £+ 0.01 0.78 + 0.0t 0.72 £ 0.04 ¥+ | 0.50+0.03**
P <0.05 * P<0.01 *** P < 0.001

( * Compared wilh the conlrol group)

(+ Compared with the infected non ireated group)

Tahle 7 : Sensilivity of S. pullorum to gentamicin and spectinomycin in comparison with some antimicro-

bial agents. Mean +SE. (n=5).
Antimicroblal agents discs Mark Patency of Inhibition zone diameter in
disc (ug) {mm)
Chlorampheniool C 30 22.4+0.2
Colistin CL 25 12 +0.12
Enrolloxacin Enr. 5 28.7 + 0.31
Gentamicin GN 10 18.55 « 0.11
Neomycin N 10 1091 4 0.15
Spectinomycin SH 25 16.01 £ 0.5
Streptomycin S 10 13+ 022
Tetracyclines TE 30 14.1 £ 0.25
Toblamycin Tob. 10 14,31 + 0.31
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