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Abstract

Rada V., Jitka Jdne$ov4, M. Marounek, K. Voti$ek: Suscepribility of Chicken
Intestinal Lactobacilli to Antimicrobial Compounds. Acta vet. Brno, 60, 1991: 339 —343.

Fourteen strains of lactobacilli belonging to Lactobacillus casei subsp. rhamnosus
and Lactobacillus fermentum were isolated from the small intestine, caeca, intestinal
mucosa and colon of chickens. The susceptibility and resistance of isolates to
20 antimicrobial agents were studied in order to identify compounds, which can
influence the establishment of lactobacilli in chicken intestinal tract. The list of
agents included feed additives, drugs and pentachlorphenol.

All strains tested were inhibited at the concentration of 10 mg . 1" of ionophores
(monensin, lasalocid, salinomycin and narasin), tylosin, virginiamycin and peni-
cillin. Also high concentration (50 mg . ") of nitrovin, bacitracin and pentachloro-
phenol inhibited the growth. The lactobacilli were resistant to aminoglycosides
(kanamycin and streptomycin), quinoxaline derivatives (olaquindox and cyadox)
and avilamycin at the concentration of 10 mg . 172, All strains tested were resistant
to avoparcin, nourseothricin and aureomycin at the concentration of 50 mg . 172,

Intestinal bacteria, feed additives, antibiotics, pentachlorophenol

Lactobacilli constitute an important component of the intestinal flora in all farm animals. In
chickens their numbers reach 10— 107 per 1 g of the small intestinal contents and 10° per 1 g of
the caecal contents (Timms 1968; Barnes 1979). Many experiments have been performed to
determine effects of lactobacilli cultures as growth stimulants in domestic avian species (Morishita
at el. 1971; Tortuero 1973; Adler and Da Massa 1980; Damron et al. 1981; Miles et al.
1981ab; Szylit and Charlet 1981; Watkins and Kratzer 1983, 1984). Stress was laid on the
prevention of enteric infections and the improvement of growth rate and feed efficiency.

The establishment of the lactobacilli in the alimentary tract can be influenced by the presence
of antimicrobial compounds in feed. Since very little is known about the susceptibility of avian
lactobacilli to antimicrobials, the study reported herein was conducted to evaluate the effect of
16 antimicrobial agents on fourteen strains of chicken intestinal lactobacilli.

Materials and Methods

Lactobacilli strains

Fourteen lactobacilli strains were isolated from the small intestine, caeca, intestinal mucosa
and colon of chickens (Table 1). Chickens used were sexed cockerels, 35 days old. One group of
chickens was fed a commercial BR 2 diet based on ground wheat, barley, maize, soybean meal
and a vitamin — mineral supplement. The mixture contained monensin in the amount of 100
mg . kg1, The second group was fed the same diet without monensin. Intestinal contents of
cockerels were serially diluted and cultured on Rogosa agar (Oxoid). The strains displaying the
general characteristics of lactobacilli were chosen for further study and identified by the criteria
described in Bergey’s Manual of systematic Bacteriology (Kandler and Weis 1984). One strain
(No. 4) resembled Lactobacillus casei, subsp. rhamnosus. The remaining strains were identified
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Table 1
Origin of lactobacilli strains tested
Strain No. Isolated from:

5, 10 Small intestine (anterior)
14 Small intestine (posterior)
23 Caecum
32, 41, 4R, 6R, 8R, 18R Colon
A23 Small intestinal mucosa (anterior)
141 Small intestinal mucosa (posterior)
A7 Caecal mucosa
127 Mucosa of the colon

as Lactobacillus fermentum. Four strains (4R, 6R, 8R, 18R) were isolated from chickens fed a diet
without monensin. The other strains were isolated from chickens fed a monensin—supplemented
diet. The MRS medium (De Mann et al. 1960) with glucose (20 g . I"!) prepared anaerobically
was used in this study. Cultures were routinely transferred every week or stored in agar stabs.

Susceptibility of isolates to antimicrobial feed additives

The following antimicrobial feed additives were examined: olaquindox, cyadox, nitrovin and
aureomycin (Spofa, Prague; Czechoslovakia), virginiamycin (Smith Kline & French, Genval,
Belgium), monensin, narasin and avilamycin (Eli Lilly & Co., Indianapolis, USA), lasalocid
(Hoffman — LaRoche Inc., Nutley, USA), salinomycin (Hoechst, Frankfurt, Germany), baci-
tracin (Sigma Chemical Co., St. Louis, USA), avoparcin (Cyanamid of Great Britain, Gosport)
and nourseothricin (Institute of Microbiology and Experimental Therapeutics, Jena, Germany).
These compounds were dissolved in dimetylsulphoxide, ethanol, ethanol/dioxane or water and
sterilized by filtration trough sterilizing asbestos filtering films (John C. Carlson, London, UK).
Solutions were added to sterile media to obtain concentrations 10 and 50 mg . 1"1. A control con-
tained an equivalent amount of a solvent. Cultures were incubated at 37 °C for 40 h. The growth
was assessed as visible turbidity.

Susceptibility of isolates to some antibiotics

The same procedure was used to examine the susceptibility of lactobacilli to six common anti-
biotics with a therapeutic use. Kanamycin was supplied by Serva (Heidelberg, Germany), the
other antibiotics (erythromycin, tylosin, streptomycin, penicillin and ampicillin) were purchased
from Spofa. Erythromycin, tylosin and kanamycin were dissolved in ethanol. Streptomycin,
penicillin and ampicillin were dissolved in water.

Susceptibility of isolates to pentachlorophenol
Pentachlorophenol (Fluka Chemie AG, Bush, Switzerland) was dissolved in ethanol. The
experimental procedure used was the same as described above.

Results and Discussion

The lactobacilli studied were resistant to quinoxaline derivatives (olaquindox,
cyadox), avoparcin, nourseothricin, avilamycin (except two strains) and aureomy-
cin (Table 2). They were also resistant to aminoglycosides (kanamycin and strepto-
mycin) at the concentration of 10 mg . 1- (Table 3). All strains were inhibited by
ionophores (monensin, lasalocid, salinomycin and narasin), virginiamycin and
except one strain by macrolides (tylosin and erythromycin). Also high concentra-
tion (50 mg . 1-?) of nitrovin and bacitracin inhibited the growth. No monensin-re-
sistant lactobacilli were found in monensin-fed chickens.

Pentachlorophenol, which is currently one of the most heavily used herbicide,
insecticide and fungicide, inhibited the growth of all lactobacilli strains at the
concentration of 50 mg . 1-1, but allowed slight growth at 10 mg . 1-1

There are a few studies available in the literature regarding the susceptibility
of poultry lactobacilli to antimicrobial compounds. Dutta and Devriese (1981)
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- 'Table 2.
S ptibility of chicken 1 bacilli to antimicrobial feed additives

M Response! of strain
Additive =i
* 5 10 14 23 32 41 4R 6R B8R 18R A23 141 A7 127
Olaquindox 50 R R R R R R W R R R R R R R
Cyadox . 50 R R W W R R W R R R R R R K
Nitrovin 10 R R R R R R R S8 R R R R R R
. 50 S S R S S R S S R R S S S R
Bacitracin 10 R W R R R R R R R R R R R R
. 50 S S S S S S S S S S S S S S
Avilamycin 50 R R R R R S R R R S R R R R

1 All strains isolated were rcsmtant to olaguindox, cyadox and avilamycin at the concentration of 10 mg.1-1. All
isolates were renstant to avoparcin, nourseothricin and aureomycin at the concentration of 50 mg . 1-%, All isolates were
sensitive to monensin, lasalocid, salinomycin, narasin and virginiamycin at the concentration of 10 mg . 1-2, S — Suscep-
tibility; R — Resistance; W — weak growth. )

Table 3

S ptibility of chicken 1 bacilli to some antibiotics
- Response? of strain
Antibiotic | T3

° 5 10 14 23 32 41 4R 6R A23 141 A7 127 *
Erythromycin 10 S S S S S S S R S S S S

50 S S S S S S S R S S S S
Tylosin 10 S S S S S S S R S S S S

50 S S S S S S S R S S S S
Kanamycin 10 R R . R R R R R R R R R w

50 R R R R R w R R R R R S
Streptomycin 50 R R R R R R R R S R S R
Ampicillin 10 R R R- R R S S S R R R w

50 R R R R R S S S R R R S

1 All strains were resistant to stteptomyan at the concentration of 10 mg . 1-%. All strains were sensitive to tylosm
and penicillin at the concentration of 10 mg.1-., S — Susceptibility; R — Resistance; W — weak growth.

studied the sensitivity and resistance of 49 strains from 29 birds to eleven growth
promoting agents. Most of their strains were inhibited by virginiamycin, nitrovin,
carbadox and bacitracin. Results. of sensitivity tests made on Gram-positive intes-
tinal bacteria revealed that poultry lactobacilli were as a rule less sensitive than
clostx)'ldla and more susceptible than enteric streptococci (Dutta and Devriese
1984

Our findings agree with results of similar tests made on rumen lactobacilli from
calves (Marounek et al. 1988). Also rumen lactobacilli were sensitive to ionopho-
res and macrolides and resistant to aminoglycosides and quinoxalines. The results
reported here indicate on interaction between chicken intestinal lactobacilli and
some antimicrobial agents (e. g. ionophores and macrolides) which are common
growth promotores, drugs and biocides. On the other hand, some antimicrobial
compounds (quinoxalines, avoparcin, nourseothricin, aureomycin) may support
the lactobacilli colonization as they suppress other microbes.

Citlivost laktobacild, izolovanych ze stéevniho trakfu kufat, viaci
antimikrobiélmm slou¢eninim

Z tenkého sti‘eva, slepych stfev, stfevni mukézy a kolonu jsme 1zolova11
14 kment laktobacilt, fadicich se k druhtm Lactobacillus casei, Lactobacillus
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casei subsp. rhamnosus a Lactobacillus fermentum.U téchto izolatl jsme zjiStovali
citlivovst vici 20 antimikrobidlnim slouenindm, ve snaze urcit latky, které mo-
hou ovlivnit osidleni stfevniho traktu laktobacily. Vybér antimikrobidlnich litek
zahrnoval krmn4 aditiva, nékterd 1éciva a pentachlorfenol (bézny biocid). Rust
testovanych kmend inhibovaly ionofory (monensin, lasalocid, salinomycin, na-
rasin), virginiamycin a penicilin. Rist rovnéZ inhibovaly vy38i koncentrace
(50 mg . 1-1) nitrovinu, bacitracinu a pentachlorfenolu. Laktobacily byly rezistent-
ni k aminoglykosidiim (kanamycinu a streptomycinu), chinoxalinim (olachindoxu
a cyadoxu) a avilamycinu pfi koncentraci 10 mg . 1-1. V8echny testované kmeny
byly rezistentni k avoparcinu, nourseothricinu a aureomycinu pfi koncentraci
50 mg . 1-L.

tIyBcanreanoch nakTo6auunnos, U30/TUPOBaHHbLIX
U3 nNUuuieBapuTeNbHOro Tpakrta ubinnarT, K BHTMMMKPOGHbIM cpeacTBam

B pa6Gote u3yuanu uyBCTBUTENbHOCTb W YCTOWUMBOCTb NakTo6aLWnnos,
M30MMPOBaHHbIX W3 MULLEBApPUTENbHOrO TpakKTa, Ubinasat Kk 20 aHTUMUKPOO-
HbIM CPEACTBEM, B KOTOpble 6bln BKAOUEHbl KOPMOBble f06aBKW, aHTH-
6UOTHKU K NeTaxnopodeHon (rep6uuuna).

Bce wrammbl nakto6auunnos 6binu nojaBneHbl MOHOMOPaMU (MOHeH-
CWH, Nacanouus, CalWHOMWULMH, HapacuH), Makponuaamu (TUNOCHH
M epUTPOMHULMH), BUPTMHUAMMULbLIHOM M MNeHuuunuHoM. Poct 6GakTepuii
Takxe nogasnsna Bbiclwas KoHueHTpauus (50 mr.n-1) HuTpoBuHa, GauuTpa-
uMHa W neHTaxnopodeHona. flakto6auunnu GbinM YCTOMUMBBI K XWUHOKCa-
NMHOBbLIM AepuBaTaMm (ONaxMHAOKC, LUAAOKC), aBOMapLuHYy, HOYpPCEOTpH-
UMHY, CTPENTOMMUWHY, KaHaMULUHY, aBUNaMUUUHY (Mcknlouas 2 wTama)
W aypeoMHLUHY.
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