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I N T R O D U C T I O N 

Japanese quail are commercially farmed for meat and eggs in Southern 
Europe , Asia and India. Due to small size, low husbandry costs, short generation 
interval and adaptabil i ty to a wide range of husbandry condit ions they are also 
popular laboratory animals. The Japanese quail has also become an object for 
space research (Boda, 1979) because it may help to solve dietary problems 
connected with space flight. Recently, the effect of microgravity on endocrine 
functions and adapta t ion processes (Jurani et al., 1988), embryonic development 
(Boda et al., 1991) and productivity of Japanese quail was studied. The present 
work extends this research to the microbial endoecosystem and its biochemical 
and physiological properties after exposition of birds to 7 days of microgravity 
on board of the orbital station. This study may contr ibute some information on 
the microbial status of Japanese quail under space flight condit ions and help to 
select bacteria which could prevent microbial dysfunction of the digestive tract 
dur ing flight. 

M A T E R I A L A N D M E T H O D S 

Experimental procedure 
The experiment lasting 9 days was carried out on twelve Japanese quails aged 

15 days divided into three groups of 4 birds each. The birds in the flight group 
were sent into space on board of the orbital space station M I R . The birds in the 



296 L A U K O V A ET AL. 

synchronous group were kept under simulated flight conditions. All the birds 
were fed the same s tandard pelleted diet. The quails from the flight group were 
killed after landing on Ear th , quails from both synchronous and control groups 
were killed in the laboratory. C rop and caecum contents were sampled from each 
bird, mixed with a glycerin-phosphate buffer (1:1) and frozen on dry ice until 
further processing. 

Bacterial strains 
Staphylococci were determined on the selective medium, mannitol salt agar 

(Oxoid), lactabacilli on the rogosa agar (Oxoid). To isolate enterobacteriacae, 
Mac Conkey Agar ( Imuna, Sarisske Michalany) was used. Enterococci were 
isolated on azide blood agar base medium (Imuna, S. Michalany) and 
streptococci on s tandard medium with addit ion of 20 g of starch. To test isolates 
nutr ient broth and agar N o . 2 ( Imuna, S. Michalany), Todd-Hewit t broth and 
agar ( Imuna) and blood agar base ( Imuna) were used. The strains were 
determined using commercial identificational Staphy or Strepto tests (Lachema, 
Brno). 

Resistance to antibiotics 
Resistance to six antibiotics was studied using commercial Sensi-La-Disks 

(Lachema, Brno). Agar plates with disks were incubated at 37°C according to the 
T A B L E 1 

Product ion of bacteriocin-like substances by tested strains 
Zone of inhibit ion (in mm) 

Strain 
E G 1 2 EG10 EA7 SG2 SA7 

Ent. faecium EF1 + + — — — 4- 4-
Ent. faecium E F P 6 + 4- 4- + N D N D 
Str. bovis A024/85 + + + + + •-v -
Str. agalactiae B M 6102 4- 4- - - - -
Staph, sp. ST20 + 4- - - - + Staph, aureus Oxford 209P + + + + + + + -
Corynebact. renale C C M 5740 + + - - -
Escherichia coli EC1 + + - - -
Prov. stuarti J H 1 4- + + + + + — — 

4- zone of inhibit ion imm., 
4- 4- zone of inhibit ion (1-10 m m ) 

— no zone 
N D not determined 
E G 12, E G 10 — Ent. gallinarum; EA7 — Ent. avium; SG2 — Staph, gallinarum; SA7 — Staph, aureus 
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manufacturer ' s instructions. The s tandard strain, Staphylococcus aureus A T C C 
6538, was incubated simultaneously as a control . Disks contained the following 
antibiotics: strepromycin, tetracycline and chloramphenicol (30 fig per disk), 
erythromycin (10 /ig per disk), ampicillin (20 fig per disk), and penicillin (10 IU 
per disk). 

Determination of bacteriocin-like substances 
Product ion of bacteriocin-like substances was studied according to Skalka et 

al. (1985). The indicator bacteria strains used in the experiment are presented in 
Table 1. Staphylococcus aureus CB 44 (Veterinary University, Brno) was as the 
positive control . 

Lactic acid production 
The quant i ty of lactic acid produced, expressed in mol. L _ 1 , was examined 

using the precipitation method as described by Pryce et al. (1969). 
Urease activity (E.C. 3.5.1.5.) was measured by a spectrophotometr ic method 
according to Cook (1976) and expressed in n k a t m - 1 . 

Tota l bacteria counts expressed as log 10 ± SEM 

Urease activity and lactic acid product ion are arithmetical averages + SEM. 

R E S U L T S 

The largest total counts of enterococci and enterobacteriacae were found in the 
caeca of Japanese quails in the flight group (Fig. 1). The total counts of lactobacilli, 
streptococci and staphylococci were the largest in caeca of the synchronous group. 
The difference between the flight and the control groups was significant (P < 0.05) 
only in respect to the enterobacteriacae count. Higher counts of enterobacteriacae, 
staphylococci and streptococci were found in the crop of birds from the 
synchronous group (Fig. 2) in comparison to the flight group. According to the 
identificational scheme (Buchanan and Gibbons, 1984) the strains were allotted to 
the species Enterococcus gallinarum (EGIO. E G 12), E. avium (EA7), Staphylococ
cus gallinarum (SG2) and S. aureus (SA7). All of these strains were resistant to 
penicillin and strain EG10 was also resistant to streptomycin. All the strains were 
sensitive to all of the other antibiotics used. Bacteriocin-like substances produced 
by strain E G 12 inhibited the growth of all bacteria species used. The antimicrobial 
activity of the bacteriocin-like substances produced by all the strains inhibited the 
growth of at least one of the nine indicators used. 
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Figure 1. Tota l counts of bacteria isolated from caecum of Japanese Quail 

The average diameter of the zone of inhibition ranged from 4 to 6 m m and the 
majority of these zones were clear (Table 1). Urease and lactic acid product ion 
ranged from 0.39 to 3.7 n k a t / m L - 1 and from 0.720 to 0.186 m o l / L - \ 
respectively (Table 2). 

D I S C U S S I O N 

In general, the microbial popula t ion of Japanese quails was not affected by 
microgravitat ion. The occurrence of facultative anaerobic microorganisms was 
lower than reported by Barnes et al. (1972), Fuller (1977) and Koniarova (1991) 
in the caeca and crop of chickens under normal condit ions. The enterococci 
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T A B L E 2 

Lactic acid product ion and urease activity of tested strains 
Strain Urease Lactic acid 

Ent. gallinarum E G 10 2.45 ± 0.12 0.505 
Ent. gallinarum E G 12 0.39 ± 0.02 0.186 
Ent. avium EA7 2.5 ±0.04 0.412 
Staph, gallinarum SG2 0.7 ±0.004 0.170 
Staph, aureus SA7 3.7 ±0.13 0.720 
Lactic acid mol/L"1 , urease nkat /mL"1 
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Figure 2. Tota l counts of bacteria isolated from the c rop of Japanese quail . 
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species found were the same as those described by Devriese et al. (1991) as 
associated with normal poultry gut flora. 

The majority of the screened strains were monoresis tant with the exception of 
strain E G 10 which was resistant to two antibiotics. The strains, isolates from the 
crop and caecum, produced bacteriocin-like substances with a wide antimic
robial activity not only against Gram-posit ive, but also against Gram-negative 
bacteria. The strain E G 12, the producer of a very active bacteriocin-like 
substance may be used for producing the preparat ion capable of adhering to the 
intestinal wall epithelium and supressing endogenous bacterial infections. This 
may be impor tant because the normal bacterial flora present in faeces (e.g. 
Clostridium sp.) may multiply under the stress conditions of space flight and 
cause entheritis. The inhibition of pathogenic strains with bacteriocins produced 
by lactic acid bacteria, has also been described by Lewus et al. (1991). 
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S T R E S Z C Z E N I E 

Wplyw mikrociazenia na mikroflore przewodu pokarmowego przepiorki japonskiej 
Doswiadczenie p rzeprowadzono na dwunas tu 15-dniowych przepiorkach, podzielonych na 

3 grupy: „lataj$C3" — wyslana^ w przestrzeh orbitralna^ „synchroniczn<|" — utrzymywana^ na ziemi 
w warunkach symuluj^cych lot oraz kontrolna^, utrzymywana. w warunkach laboratoryjnych. Ptaki 
wszystkich grup otrzymywaty jednakowa. granulowana. mieszank?. Po uboju w tresci wola i jelita 
grubego oznaczano sklad bakteryjny oraz opornosc bakterii na dzialanie antybiotykow. 

Wyizolowane szczepy naleza, d o ga tunkow: Entercoccus gallinarum i avium oraz Staphylococcus 
gallinarum i aureus. Stwierdzono wi^ksza. liczbe enterobakter i i w jelicie grubym przepiorek z grupy 
^a t a j^ce j ' 1 w po rownan iu z pozostatymi. Wszystkie badane szczepy nie reagowafy na dzialanie 
penicyliny, na tomias t byly wrazliwe na dzialanie s t reptomycyny, tetracykliny, chloramfenikolu, 
eryt romycyny oraz ampicyliny. Aktywnosc substancji przeciwbakteryjnych, wytwarzanych przez 
b a d a n e szczepy, skierowana byla przeciw bakter iom gram-doda tn im i gram-ujemnym. 


