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ABSTRACT

The effect of addition of some commonly used antibiotics and acidifier
on the total bacterial count of defined intestinal microflora as Lactob-
acillus sp., E. coli, and Clostridium sp. with special reference to CL
perfringens was studied.

Two antibiotic doses were used: from 14-16" day of age and again
from 29" 31 day of age. The second course was followed by an
acidifier for 3 days.

Results showed that doxycycline and amoxicillin had the most
inhibitory effects on Lactobacillus sp. This inhibitory effect was more
pronounced if an acidifier was used after these antibiotics than if they
were used alone.

Cephradin, spiramycin, doxycycline, tylosin, floramphenicol and enr-
ofloxacin showed good inhibitory effects on E. coli. This result
concerning E. coli can not be taken as a model of recommendation
because the continuous change in the drug resistance of this bacterium.

Spiramycin, cephradin, amoxicillin, doxycycline, tylosin, lincospectin
and enrofloxacin were effective against Cl. perfringens and other
Clostridium sp. The antibacterial action of these antibiotics was
increased if an acidifier was used afterwards.

One week after the end of the antibiotics and acidifier treatment, there
was a decrease in both Lactobacillus sp., E. coli and Clostridium sp.
counts in the intestine with one log lower (1 0* ) than that count in case
of antibiotics without acidifier (10°). This finding encourages us to
recommend usage of acidifiers for chicken specially after antibiotic
courses to prolong their antibacterial activity.
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INTRODUCTION

The gastrointestinal (GI) tract of animals contains as many as 500
bacterial species of microflora, up to 10" bacterial cells/g of feces
(Savage, 1977; Mackie et al.,1999; Moore and Holdeman, 1974; Savage,
1977; Lee, 1984; Jensen, 2001). These numbers are consistent with the
estimation that bacterial cells outnumber host cells by 10:1 (Gaskins,
2001).

Aerobic and facultative anaerobes including Escherichia coli,
lactobacilli, and streptococci which all colonize immediately after birth
(Smith and Jones,1963; Mackie et al., 1999). Numbers are low; between
10% and 10’ cfu/mL of digesta, but these numbers rapidly increase. These
species provide a reduced environment, which in turn allows for
establish-hment of the obligate anaerobes (Bacteroides, Bifidobacterium,
and Clostridium) that appear later, and constitute the predominant species of
the stable microflora.

The gut associated microflora exert a bad influence on animal
health and performance through different mechanisms. They compete for
nutrients with the host (Furuse and Okumura, 1994). Experiments have
demonstrated that as much as 6% of the net energy in the pig diet is lost
to the microflora (Vervaeke et al., 1979). Bacteria also compete with the
host for uptake of amino acids, thereby reducing nitrogen utilization
(Furuse and Yokota, 1985).

The gut associated microflora produce toxic mino acid catabolites,
decrease fat digestibility, and necessitates great increases in mucus secretion
and gut epithelial cell turnover. This high cell turnover is accompanied
by an extremely high rate of metabolism and protein synthesis, resulting
in 23 to 36% of the whole body energy expenditure (Summers, 1991;
Cant et al., 1996).
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Thus antibiotic growth promoters (AGP) decrease competition for
nutrients produced by the gut flora, reduce the microbial amonia, amines,
and phenols from amino acid fermentation that depress growth and
prevent the bile catabolism (Visek, 1978a; Anderson et al., 1999, Feighner
and Dashkevicz, 1987, 1988; Gaskins et al., 2002).

It’s been reported that gut bacteria and changes in the microbial
community could affect the chicken immune system. Virginiamycin trea-
tment altered the variety of bacteria, including beneficial bacteria within
the Lactobacillus family (Lactobacilli are commonly used as probiotics
in poultry production).

The bacterial population influences a variety of immunological,
physiological, nutritional, and protective processes of the GI tract and
exerts profound effects on the development performance of monogastric
animals. Commensal bacteria play important roles in organ, tissue, and

immune system development, as well as providing a variety of nutritional
compounds (Gaskins, 2001; Snel et al., 2002).

The antibiotics are widely used in the practice of poultry production.
Hence the different classes of antibiotics differ in their mode of action on
pathogenic bacteria, it is expected that they have different side effects on
the gut flora.

The aims of this study were to know:

1- What are the effects of certain antibiotics on E. coli, Clostridia sp.
(with special reference to CI. perfringens) and Lactobacillus sp.
counts in the growing chicken gut?

2- If the acid treatment after an antibiotics treatment would help espeiclly
in rapid repopulation of useful Lactobacillus bacteria and further
inhibit the repopulation of other pathogenic species?
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MATERIAL AND METHODS

Experimental design:

100 male Bouvans layer chicks were divided randomly into 10

groups, each containing 10 chicks. Each group received 2 antibiotic

treatment courses each for 3 successive days from 14" — 16" day of age

and again the 29™ -31" day of age. After the end of the second course at

29™ -31% day of age, treatment was followed by acidifier for 3 days in the

drinking water.

From each group, 3 birds were killed and examined microbiologically

(for the intestinal counts of Lactobacillus sp., E. coli, Clostridium sp.

with special reference to CL. perfringens) for 3 successive days and once

again after 7 days after the end of each treatment course.

Table (1): Experimental design.

group Treatment Dose
1 Cephradin 20% 10 mg / kg body weight equivalent to 0.5 g/1liter DW
2 Spiramycin 70,000 iu / kg body weight equivalent to 0.5 g/liter DW
3 Nitroimidazole 1 ml/1liter DW
4 Doxycyclin 50% || 20 mg body weight equivalent to 0.25 g/1liter DW
5 Amoxicillin 20% || 20 mg/ kg body weight equivalent to 1 g/1liter DW
6 Tylosin 100% 35 mg / kg body weight equivalent to 0.5 g/1liter DW
7 Lincospectin 35 @g lincomycin an<;.1 17.5 mg spectinomycin / kg body weight
equivalent to 0.5 g/1liter DW
8 Floramphenicol 1 ml/1liter DW
9 Enrofloxacin 10% || 10 mg / kg body weight equivalent to 1 ml/1liter DW
10 Control -

Kafrelsheikh Vet. Med. J. Vol. 7 No. 1 (2009)

409



The Effect Of Antibiotics And Acidifier Treatment...

All antibiotics were used for 12 hrs daily, for 3 consecutive days at

14"-16™ day in the first course.

Again, the antibiotic course was repeated at 29™31 day of age
then followed by acidifier 1ml / 1 liter drinking water foe 3 successive

days.
Microbiological examination:

From the killed birds after both first and second treatment courses,

they were examined for

E. coli count, for total Lactobacillus sp. total Clostridium sp. and

CL perfringens count in the intestine.

The intestine were incised and a constant part (2 cm length) from
the middle part of the intestine near the yolk sac diverticulum was cut

aseptically.

The intestine pieces were opened longitudinally and cleaned out
from the contents with the blunt side of a sterile scalpel without scrapping

and put into specific broth media.
Lactobacillus sp. count:

From each sacrificed bird, a fixed length (2 cm) from the middle
part of the intestine around the yolk sac diverticulum were cut aseptically,
split opened using sterile scissors, cleaned out from the rough feed
particle contents with the blunt side of a sterile scalpel without scrapping)
and put into 5 cc of Rogosa broth, and incubated for 2 hrs at 37 C. Then
the tubes were brought out and were ten fold serially diluted in Rogosa
broth (10 2’3’4’5). Then subculturies were made from the dilutions by

taking 0.5 cc onto the corresponding Rogosa agar plates, and spread on
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it. Agar plates were kept to settle for 5 minutes. Cultured were incubated
for 24 hr in candle jar at 37 C, colonies were counted and loads per gram
were calculated with the naked eye (Buratto, 1983).

Clostridium sp. count:

Also in the same way from the corresponding dilutions, a similar
subculturing was made on sheep blood agar with and without neomycin
sulphate for counting the Clostridium sp. colonies.

Sheep blood agar plates were incubated anaerobically at 37 C for

48 hrs using gaspack anaerobic jar (oxoid).
Gentian violet stain:

This stain was used to differentiate the Clostridium sp. and the CI.

perfringens.

The hemolytic colonies of CL perfringens on blood agar showed
non sporogenic rod shape short bacilli, while other Clostridium sp.

organisms were spore forming bacilli.
E. coli count:

Test tubes containing 5 cc nutrient broth, from which ten-fold serial
dilution was done immediately and culturing was performed by taking
0.5 cc from the assigned dilutions onto the corresponding MacConkey

agar plates.
Culturing media:
- For Lactobacillus sp.:
1. Rogosa broth (Rogosa and Sharpe, 1959).

2. Rogosa agar
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- For E.coli:

1.
2.

7.

Nutrient broth

MacConkey agar

. Tetrathionate agar medium

Indole production test medium

. Urea agar slant medium

. Sugar fermentation medium: (glucose, maltose, sucrose, lactose)

- For Clostridium sp.:

1

2. Sheep blood agar with and without neomycin-sulphate

. Peptone water

Triple Sugar iron agar (TSI)

Composition of the acidifier:

e Phosphoric acid 60 ml

Rate of addition: 1 ml / liter of drinking water for 3 days.

Lactic acid
Fumaric acid
Acetic acid
Tartaric acid
Propylene glycol

Dist. water ad.

20 ml

20 ml

60 ml

150 ml

160 ml

1000 ml
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RESULTS
Lactobacillus sp. Count:
Lactobacillus sp. count after the end of antibiotic (Table, 2):
24 hrs after the end of antibiotics treatment (Table, 2):
e Spiramycin only inhibited completely the growth of Lactobacillus sp.

® Doxycycline,amoxicillin and lincospectin had moderate inhibitory effects
on the Lactobacillus sp. count at this time.

e Tylosin, floramphenicol, enrofloxacin, nitroimidazole and cephradin
had no inhibitory effects on the growth of Lactobacillus sp.

48 hrs after the end of antibiotics treatment (Table, 2):

e As seen in table (2) on the ond day after the end of the antibiotic
course, doxycycline and amoxicillin were the most severe antibiotics
as they inhibited the growth of Lactobacillus sp. in dilutions above
10°.

e All other antibiotics showed no inhibitory effects on growth of
Lactobacillus sp.

72 hrs after the end of antibiotics (Table, 2):

¢ Doxycycline was the most severe antibiotic on Lactobacillus sp. as it
inhibited their growth above the 10° dilutions.

e All other antibiotics had no inhibitory effects on Lactobacillus sp. 3
days after antibiotics treatment.

1 week after the end of antibiotics (Table, 2):

e One week after the stop of antibiotic treatment, the Lactobacillus sp.
counts were similar to the control non treated group (non countable:
>150 cfu in10° dilution).
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Lactobacillus sp.count after the end of antibiotic and acidifier(Table,2):
24 hrs after the end of antibiotics and the acidifier (Table, 2):

e On the first day after stop of the acidfier treatment, the growth of

Lactobacillus sp. was so weak that they did not exceed dilution 10%.

e Acidifier treatment after cephradin, doxycycline, amoxicillin and

lincospectin completely prevented the growth of Lactobacillus sp.
48 hrs after the end of antibiotics and the acidifier (Table, 2):

® On the second day after the acidifier treatment, there was gradual
regeneration and repopulation of Lactobacillus sp. counts. Doxycycline
and amoxicillin with acidifier were still inhibiting the multiplication and
growth of Lactobacillus sp. which started to regenerate their population

in other antibiotic groups.

e Acidifier treatment after cephradin and lincospectin had noticeable
inhibitory effects on Lactobacillus sp. as they allowed the growth of

Lactobacillus sp. in dilutions not above 107,

e Acidifier treatment after the remaining antibiotics (spiramycin,
nitroimidazole and floramphenicol) had moderate inhibitory effect on

the growth of Lactobacillus sp.

¢ Acid treatment after tylosin and enrofloxacin had no inhibitory effects

on Lactobacillus sp. growth 2 days after the end of the treatment.
72 hrs after the end of antibiotics and acidifier (Table, 2):

® On the third day after the end of treatment, acidifier after doxycycline
was still able to prevent completely Lactobacillus sp. growth in all

dilutions.
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Acidifier after cephradin, spiramycin, amoxicillin and lincospectin had
moderate inhibitory effects on Lactobacillus sp. growth on the third

day after end of treatment.

Acidifier after nitroimidazole, tylosin, floramphenicol and enrofloxacin
had no inhibitory effects at all at this time (3 days after treatment).
There was gradual regeneration of Lactobacillus sp. count which

nearly returned to the normal load as in the control group.

1 week after the end of antibiotics and acidifier (Table, 2):

E.
E.

Aacidifier after spiramycin and doxycycline treatment had the most

inhibitory effect on Lactobacillus sp. count.

It is worth to notice that antibiotics and acidifier resulted in Lactobacillus
sp. counts that were one log lower (10%) than that of the count in case

of antibiotics without acidifier (10°) one week after end of the treatment.
coli counts:

coli counts after the end of antibiotics treatment (Table, 3):

24 hrs after the end of antibiotics treatment:

There was no growth obtained with cephradin, spiramycin, doxycycline,
tylosin and floramphenicol. Other antibiotics allowed moderate growth

rate in a maximum concentration of 10°.

48 hrs after the end of antibiotics treatment (Table, 3):

E. coli grew with all antibiotic groups, in concentrations generally
higher than those after 24 hrs. The most effective antibiotics were
cephradin and tylosin. The least effective were amoxicillin and

lincospectin.
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72 hrs after the end of antibiotics (Table, 3):

e The most effective antibiotics were nitroimidazole, tylosin, floramph-

enicol and enrofloxacin.

The least effective drugs, at this time, were cephradin, spiramycin,

doxycycline, amoxicillin and lincospectin.
1 week after the end of antibiotics (Table, 3):

® One week after the stop of all antibiotics treatment, E. coli counts returned

to the same concentrations as the control.
E. coli counts after the end of antibiotic and acidifier (Table, 3):
24 hrs after the end of antibiotics and the acidifier (Table, 3):
¢ No growth was seen in any group.
48 hrs after the end of antibiotics and the acidifier (Table, 3):

e Acidifier treatment after spiramycin, doxycycline, amoxicillin, tylosin,
lincospectin, and floramphenicol inhibited completely the growth of

E. coli.

e While, acidifier treatment after cephradin, enrofloxacin and nitroimid-

azole had moderate inhibitory effects.
72 hrs after the end of antibiotics and acidifier (Table, 3):

¢ Non of the antibiotics and the acidifier had prevented E. coli from the

growth.
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1 week after the end of antibiotics and acidifier (Table, 3):

® One week after the stop of acidifier treatment, the E. coli counts were
one log (104) less than if no acidifier was used (NC: non countable in
10’ dilution).

Clostridium sp. Counts:
Clostridium sp. counts after the end of antibiotic (Table, 4):
24 hrs after end of antibiotics treatment (Table, 4):

e There was no isolation of Cl. perfringens with cephradin, spiramycin,
nitroimidazole, doxycycline, amoxicillin and lincospectin. But cephradin,
spiramycin, lincospectin, floramphenicol, enrofloxacin inhibited other
Clostridium sp. It could be concluded that cephradin, spiramycin and

lincospectin prevented both CI. perfringens and other Clostridium sp.
48 hrs after end of antibiotics treatment (Table, 4):
e (Cephradin, spiramycin, doxycycline, amoxicillin, tylosin, lincospectin
and enrofloxacin inhibited

® Cl. perfringens, while cephradin, spiramycin, doxycycline, tylosin,

lincospectin and enrofloxacin
¢ had prevented the growth of other Clostridium sp.
72 hrs after the end of antibiotics (Table, 4):

® Spiramycin, doxycycline, tylosin, lincospectin and enrofloxacin inhibited
the growth of Cl. perfringens, while other antibiotics did not affect the
growth of this organism. Antibiotics did not prevented the growth of

other Clostridium sp. at this time of testing.
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1 week after the end of antibiotics (Table, 4):

® Results were similar to that of 72 hrs. Spiramycin, doxycycline, tylosin,

lincospectin and enrofloxacin inhibited the growth of Cl. perfringens.
e Other Clostridium sp. were not inhibited by any antibiotic.
Clostridium sp. counts after the end of antibiotic and acidifier(Table, 5):
24 hrs after the end of antibiotics and the acidifier (Table, 5):

e All antibiotics followed by acidifier, prevented the growth of CL
perfringens. But acidifier after nitroimidazole, doxycycline and

amoxicillin prevented the growth of other Clostridium sp.
48 hrs after the end of antibiotics and the acidifier (Table, 5):

e Also, all antibiotics followed by acidifier, inhibited completely the
growth of Cl. perfringens. While acidifier after amoxicillin, lincospectin

and enrofloxacin had prevented the growth of other Clostridium sp.
72 hrs after the end of antibiotics and acidifier (Table, 5):

e Acidifier and antibiotics in all the groups inhibited the growth and
multiplication of CL perfringens. While acidifier after amoxicillin,
lincospectin and enrofloxacin prevented the growth of other

Clostridium sp.
1 week after the end of antibiotics and acidifier (Table, 5):

e Acidifier and antibiotics in all the groups inhibited the growth and
multiplication of CL perfringens. Meanwhile, other Clostridium sp.

showed high rate of multiplication in all antibiotic groups.
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Table (2): Intestinal Lactobacillus sp. counts after antibiotic or antibiotic and
acidifier treatment.

Treat . Count after antibiotics alone Count after antibiotics and acidifier
reatmen
24hrs | 48hrs | 72hrs | 7days || 24 hrs | 48hrs | 72 hrs | 7 days

liCephradin 78x10* | 53x10* | 2x10* NC - 45x10* | 5x10° | s0x10*

Spiramycin - 38x10* | 62x10° | NC 3x10* | 4x10® | 12x10° | 42x10°
[Nitroimidazole 116x10* | 78x10* | 18x10° | NC | 50x10* | 25x10° | 33x10* | 150x10*
[Doxycycline 8x10° | 30x10° | 8x10° NC - - - 17x10°

Amoxicillin 2x10% | 63x10° | 2x10° NC - - 33x10° | 10 x10*

Tylosin 10x10* | 116x10*} 6 x10° NC 25x10% | 17x 10* | 14x10* | 42 x10*
[[Lincospectin 2x10° | 15x10* | NC NC - 3x10% | 7x10° | 30x10*
||F10ramphenicol 7x10* | 22x10* | 65x10* ] NC 8x10% | 10x10* | 10x10* | 24 x10*
||enr0ﬂ0xacin 2x10* | 38x10* | NC NC | 27x102 | 7x10* | 46x10* | 35 x10°*
||C0ntr01 NC NC NC NC NC NC NC NC

NC = Non countable >150 cfu x 10° - = negative

Table (3): Intestinal E. coli counts after antibiotic or antibiotic and acidifier

treatment.
Treat ¢ Count after antibiotics alone Count after antibiotics and acidifier
reatmen
24hrs | 48hrs | 72hrs | 7days || 24hrs | 48 hrs | 72 hrs | 7 days
||Cephradin ] 15x102 | sox10* | ~c ] 17x10° | 30x10* | 8sx10*
||Spiramycin - 7x10° | 7x10* | NcC - - 8ox10* | 100x10*
||Nitroimidazole 4x10° | 8x10® | 65x10° NC - 73x10° | 61x10* | 8ox10*
||D0xycycline ] 7x10° | 2x10* | Nc ] - 7x10° | 65x10°*
||Amoxicillin 65x10° | 4x10* | 14x10* | NC - - 25x10° | 13x10°*
"Tylosin ] 35x10° | sx10° | NC ] - 4x10* | 33x10°
||Lincospectin 100x10° | 28x10* | 42x10* | NC ] - 42x10* | 113x10*
||Floramphenicol - 17x10° | 67x10° | NC - - 30x10* | 110x10*
||enroﬂoxacin Nex10® | 67x10° | sox10° | NC - 2x10° | 42x10° | 130x10*
||C0ntr01 NC NC NC NC NC NC NC NC
NC = Non countable >150 cfu x 10° - = negative
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Table (4): Intestinal Clostridium sp. counts after antibiotic treatment.

24 hrs 48 hrs 72 hrs 7 days
Treatment Cl Other ClL Other Cl Other Cl Other
perfri- | Clostrid- || perfri- |Clostrid-| perfri- |Clostrid-| perfri- Clostrid-

ngens | ium sp. || ngens | iumsp. || ngens | iumsp. || ngens | jum sp.
licephradin - - - - 13x10° | 35x10° || 24x10° NC
Spiramycin - - - - - 8x10? - NC
[Nitroimidazole - 15x10° || 20x10* | 25x10° | 17x10* | 35x10* || 19x10° NC
[[Doxycycline ] 17x10° ] - - 10x10° - NC
Amoxicillin - 8x10’ - 18x10* || 3x10° | 2x10* | 8x10° NC
Tylosin 4x10* | 14x10° - - - 25x107 - NC
I incospectin - - - - - 35x10° - NC
||F10rarnphenicoll 2x10° - 2x10* [ 27x10° | 7x10® [ 15x10° | 9x10° | NcC
||enr0ﬂ0xacin 2x10% - - - - 10x10° - NC
||Control ax10* | 2x10* || 7x10* | ~Nc || sx10® | i3x10* || 11x10° | NC

NC = Non countable >150 cfu x 10° - = negative

Table (5): Intestinal Clostridium sp.counts after antibiotic and acidifier treatment.

24 hrs 48 hrs 72 hrs 7 days
Treatment CL Other CL Other CL Other CL Other

perfri- |Clostrid- || perfri- |Clostrid-|| perfri- | Clostrid-| perfri- |Clostrid-

ngens | ium sp. ngens | ium sp. ngens | ium sp. || ngens | jum sp.
lCephradin - 15x10° - 7x10° - 5x10° - NC
Spiramycin - 3x10° - 2x10° - 14x10° - NC
Nitroimidazole - - - 20x10° - 24x10° - NC
IDoxycycline - - - 20x107 - 18x10? - NC
[ Amoxicillin - - - - - - - NC
Tylosin - 5x10° - 46x10° - 21x10? - NC
I Lincospectin - 25x10° - - - - - NC
||Floramphenicoll ] 2x10° - 25x10° - 17x102 - NC
||enr0ﬂ0xacin - 3x10? - - - - - NC
||C0ntr01 3x10° | 16x10* || 6x10® | 18x10* || 3x10® | 15x10* | 2x10° NC

NC = Non countable >150 cfu x 10° - = negative
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DISCUSSION

The aim of the present study was to highlight the detailed effects of
some commonly used antibiotics in the local poultry field practice on the
counts of main 3 important microbes: Lactobacillus sp., E. coli and
Clostridium sp.

Cephradin is one of the cephalosporins, which is a member of Beta-
lactam antibiotics. Cephalosporins cover a broad range of organisms
including both Gram +ve and Gram —ve (E. coli).

Bridges et al.(1952,1953)indicated that penicillin (Beta-lactam) and
occasionally streptomycin increased fecal shedding of Coliforms.
Mamber and Kaltz (1985) found that birds fed a diet containing penicillin
(20 mg/kg feed) appeared to cause proliferation of Klebsiella pneumoniae
and increased Salmonella in the crop, gizzard, and cecal contents. In the
same way, Hinton et al. (1986) indicated that the use of penicillin in
broilers feed at 20 mg/kg increased Salmonella shedding.

In an in-vitro study, Rayhan (2007) found that rifampicin, ampicillin,
amoxicillin and ceftiofur were the most effective antibiotics against CL
perfringens A, B, C and C.

Our results showed that cephradin had no inhibitory activity against
Lactobacillus sp. but it had slight inhibitory effects on E. coli and had a
good inhibitory effect against both CI. perfringens and other Clostridium sp.

Spiramycin is a macrolide that acts mainly on Mycoplasma sp. and
is used extensively in the poultry therapeutics.

In this trial, spiramycin, showed good inhibitory effects against
both Cl. perfringens and other Clostridium sp.

Nitroimidazole had been licensed very lately in the Egyptian
market for the treatment of necrotic enteritis. This study showed that this
drug did not produce inhibitory effects against CI. perfringens and other
Clostridium sp.
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Doxycycline is a semi-synthetic tetracycline invented and clinically
developed in the early 1960s and is used as one of best drugs for
treatment of the CCRD problem in chickens.

Amoxicillin is a moderate-spectrum, bacteriolytic, B-lactam antibiotic
used to treat bacterial infections caused by susceptible microorganisms.
Amoxicillin is used extensively to treat necrotic enteritis caused by CI.
perfringens.

Doxycycline and amoxicillin had the most inhibitory effect on
Lactobacillus sp. This inhibitory effect was more pronounced when an
acidifier was used after them than if the antibiotics were used alone.

Also, doxycycline and amoxicillin exhibited an inhibitory action on
Cl. perfringens and other Clostridium sp.

Tylosin is a macrolide-class antibiotic with a good activity against
Mycoplasma sp., Gram positive organisms including Clostridium sp. and
a limited range of gram negative organisms. Tylosin is used in the
Egyptian poultry market for over 30 years.

Ellakany et al. (2008) found that tylosin did not have a drastic effect
on Lactobacillus sp. count in the duodenum of broilers.

The findings of this showed that tylosin had an inhibitory effects on
both Cl. perfringens and Clostridium sp. as well as on E. coli.

Lincospectin is a combination of licomycin and spectinomycin.
Lincomycin antibiotic belongs to the lincosamide group that is very close
to the macrolides and acts on Mycoplasma sp. and Clostridium sp. While
spectinomycin is aminoglycoside that acts mainly on Gram —ve bacteria
(E. coli). This combination of antibiotics is used in the local poultry
industry in large scale either in drinking water or as parentrally for the
control of the CCRD problem. Lincospectin in this study had moderate
inhibitory effects on Lactobacillus sp. and E. coli, but showed better
inhibitory action on Cl. perfringens and other Clostridium sp.
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Enrofloxacin is a fluoroquinolone antibiotic acts by inhibition of
DNA gyrase responsible for hypercoiling of DNA in the nucleus of an
organism. This study showed good inhibitory effects of enrofloxacin on
both E. coli, ClL. perfringens and other Clostridium sp.

Organic acids are group of feed additives that are needed to
suppress the growth and multiplication of Salmonella and E. coli in the
digestive tract of birds through decreasing the pH.

Organic acids in their undissociated forms are able to pass through
the cell membrane of bacteria. Once inside the cell, the acid dissociates
to produce H+ ions which lower the pH of the cell causing the organism
to use its energy trying to restore the normal balance, whereas the
RCOO- anions produced from the acid can disrupt DNA and protein
synthesis, putting the organism under stress and becomes unable to
replicate. Organic acids are used to inhibit pathogens like Salmonella and
E. coli in both raw materials and finished feed (Radcliffe, 2000).

Ellakany et al. (2004) mentioned that acidifier decreased the fecal
shedding of the challenge strain of Salmonella enteritidis for 96 hrs post-
infection (PI).

One week after end of the antibiotics and acidifier treatment led to
decrease in both Lactobacillus sp., E. coli and Clostridium sp counts with
one log lower (104) than that count in case of antibiotics without acidifier
(107).

This study results showed that acidifier after antibiotics treatment
had mild inhibitory effects on Lactobacillus sp. counts, but it had a
favorable inhibitory effects on E. coli and Cl. perfringens and other
Clostridium sp. population counts in the intestine. Hence, we recommend
the usage of acidifiers after each course of antibiotics to control the harmful
microbial proliferation in the intestinal tract of chickens.
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Spiramycin, cephradin, amoxicillin, doxycycline, tylosin, lincospectin
and enrofloxacin were effective against CL perfringens. The antibacterial
action of these antibiotics on Clostridium sp. was increased by addition

of an acidifier afterwards.

Cephradin, spiramycin, doxycycline, tylosin, floramphenicol and
enrofloxacin showed a good inhibitory effects on E. coli. This result
concerning E. coli can not be taken as a model because of the continuous

change in the drug sensitivity of this bacterium.
CONCLUSION

Amoxicillin and doxycycline showed strong growth inhibitory effect

against Lactobacillus sp.and Cl.perfringens either alone or with an acidifier.

Cephradin, nitroimidazole, tylosin, lincospectin, floramphenicol

and enrofloxacin had no effect on Lactobacillus sp. counts in the intestine.

Although some antibiotics showed high efficacy against E. coli, but
this can not be seen as a recommendation model as the sensitivity of this
organism is changeable in short periods because of rapidly acquiring

resistance.

Spiramycin, cephradin, amoxicillin, doxycycline, tylosin, lincospectin
and enrofloxacin were effective against Cl. perfringens and other Clostri-

dium sp.

Acidifier showed a great inhibitory activity against E. coli. So, it
could be recommended that acidifiers help to decrease the load of E. coli
in the chicken intestine which may have a good contribution to the
protection against colisepticemia and CCRD problem. This is also
important to subsequently decrease their shedding in the feces and to

decrease the environment contamination.
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