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A biological method has been developed to test the stability of virginiamycin
and avoparcin in the rumen fluid. Two rumen fistulated wethers were fed
Y virginiamycin (100 mg per animal per day) for 2 months. Rumen fluid was
H ‘ diluted with buffer and incubated anaerobically at 39 °C. Virginiamycin and
‘\}‘ glucose were added at 10 mg/l and 10 g/l, respectively. The incubation fluid
I was sampled at 0, 3, 6 and 9 h, centrifuged, and the cell-free supernatant was
) added to sterile MRS broth at 0, 0.25, 0.50 and 1% (v/v). The broth was
i inoculated by Bacillus stearothermophilus 794B and incubated overnight at 60 °C.
i i This procedure was also used to test the stability of avoparcin in the rumen.
H‘ Cell-free incubation fluid with virginiamycin had no effect on growth of the
I indicator organism when added to the MRS broth at 0.25%, but prevented
“‘ I growth at 0.50%. Cell-free incubation fluid containing avoparcin inhibited
“\“}‘ growth of B. stearothermophilus in a dose-dependent manner. No effect on
growth was found at 0.20%. Full inhibition of growth was observed at 2%
i | addition. The activity of antibiotics was not influenced by the time of incuba-
[

tion of the rumen fluid with virginiamycin and avoparcin. It can be concluded
that both feed antibiotics are stable in the rumen fluid of adapted wethers. The
‘ Il
I

present method, however, cannot detect microbial resistance mechanisms other
than the direct inactivation of an antibiotic.
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s Raing Ollrab‘le effects of feeding of antimicrobial feed additives on weight
‘ \\ gand feed efficiency in ruminants have been attributed primarily to
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N ruminal fermentation pattern. Considerable attention has been
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erile MRS broth (Oxoid) at 0, 0.25, 0.50 and 1.00% (v/v). The broth was

(Il given to the use of jonophores in ruminants (reviewed by Nao

1995). The most consistent fermentation shifts observed when ionophoreg g
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fed are increased production of propionate and decreased production ¢
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tate, butyrate and methane. Several studies showed that these effects Persisgeq
as long as ionophores were fed (De Jong, Berschauer, 1983; g,
bayashi et al., 1988; Simanek et al., 1989; Duff et al 1

-noculated by a culture of B. stearothermophilus 794B, and incubated in
[riplicatcs overnight at 60 °C. Bacillus stearothermophilus was supplied from
he Milcom Comp. (Prague, Czech Republic). The bacterium was maintained
in 20% (v/v) glycerol between experiments. Optical density of all cultures
/as measured at 640 nm. Purity of cultures was checked microscopically,

Jfter Gram staining. The same procedure was used to test the stability of
avoparcm in the rumen fluid. The cell-free supernatant was added to the MRS
proth at 0 0.2; 0.5; 1.0 and 2.0%.

Vola?ile fatty acids (VFA) were determined by titration after steam
distillation 1n samples of the incubation fluid taken from fermentors. The
satistical treatment of data was performed by a one-way analysis of variance.

\‘ ‘ Mbanzamihigo et al, 1995, 1996). Two out of these studies
\‘ that ionophores inhibited fermentation of fibre in animals non-:
H ionophores, but a negative effect disappeared within a few weeks (De Jop,
H Berschauer, 1983; Kobayashi et al.,, 1988). Whether an adaptag...
“‘ effect exists in antimicrobials other than ionophores is not clear. 1
I vious study, virginiamycin (a non-ionophore propionate enhance
cantly altered the fermentation pattern in favour of propionate wi

il Tumep RESULTS AND DISCUSSION

| ‘ fluid was sampled from non-adapted wethers. Most of virginiamycin-induceg
‘ | fermentation shifts disappeared when rumen fluid was taken from wetherg Ruminal mi . Iii
L. L . .. 1 uminal microorganisms c in f b AFEBTAE S ke
adapted to virginiamycin intake for two months (Maro unek, Skfiva. ganisms cultivated in fermentors in the presence of vir-

giniamycin and avoparcin fermented glucose and produced VFA. Total VFA
productions (corrected for amounts present before incubation) were 70.7 and
77.9 mmol/l, respectively. Cell-free incubation fluid containing virginiamycin
had no effect on growth of B. stearothermophilus 794B when zldcdcd to the
MRS b}'oth at 0.25%, but prevented the growth at 0.50% (Table I). No effect
of thc time of incubation of virginiamycin with the rumen fluid on the antibiotic
activity was observed. Cell-free incubation fluid containing avoparcin inhibiicd
grov.vth.o.f B stearothermophilus 794B in a dose—dependc‘;lt manner (Table II).
i Symposium on the Nutrition of Herbivores, held in San Antonio (1 El?l(linz}llcigigg?l ;jnih(ci’é“;gého:\(’:lvitﬁbSEI‘BVCd )‘dl 0‘2()%. T-Cn' s e incuk_)ation
Il ey ;e hibited ¢ ’0 :srwmrhe;mopht!us 794B completely. No
| iy amination of B. stearothermophilus 794B cultures was observed.

“:‘ki‘i nova, 1993). The adaptation of sheep to virginiamycin was observed also
“1;‘ by Nagaraja et al. (1992). The adaptation of rumen microorganisms to
“ | feed antibiotics may be caused by inactivation of antibiotics by
“ enzymes or by other mechanisms. In our study, a method for tes
“ i antibiotic stability in the rumen fluid of adapted wethers is presented
‘\ I of Bacillus stearothermophilus was used as an indicator organism. T
\ fh terium has often been used for the detection of antibiotics in milk. A
| version of this contribution was presented as a poster at the Sth Inte
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Biological assays of activities of antibiotics represent inexpensive alternatives
{0 more advan'ccd physicochemical techniques, such as spectrophotofluorimetry
anq HPLC. Biological assay allows accurate and sensitive assessment of most
dntimicrobials and remains a commonly used technique. It is an cspecialzly

‘ MATERIAL AND METHODS

H Two rumen fistulated wethers were fed a commercial concentrate (0.3 kg
H at 8.00 h), lucerne hay and maize silage ad libitum. Once daily, 2 h after the

il morning feeding, virginiamycin (100 mg) was supplied per os in a gclatiﬁc E;Col;iamy e(;fn'?]}eiibj:l_[m% pchx,'cﬂln?s, thrC amounts are as low as a few
H capsule. Rumen fluid was sampled two months after the start of virg ‘mzxnp’“? i8 seedod w?th X ;l 'i'}blle; E i VW‘ t e ‘ 1982). USUi}“}: an aga'r—based medium
| feeding, prior to the virginiamycin intake. Rumen fluid of wethers was nxef; Dl o 1‘1 ull - ‘;i‘f"f‘“dl strans, e.g. B(Z!CI”HS Subil/lf. Standards and
I diluted with McDougall buffer 1 : 2, and incubated at pH 6.5 in a laboratory ; placed in wells in the agar and incubated. The size of the zones

I whj ol . .
G <t3h no bacterial growth occur is proportional to the concentration of
(0) AQ ‘e . i
1c present. In this study, B. stearothermophilus strain was used to test

‘ i LEF?2 fermentor under C0> atmosphere, at 39 °C. The fermentor was equippe
) € stabilj B g s
ed as ability of feed antibiotics in the rumen fluid. B. stearothermophilus is

il with mechanical stirring, gas entry and exit, temperature and pH controls:
H Total volume of the diluted rumen fluid was 1.8 1. Glucose (10 g/l) serv ®NSitive (0 various antimicrobials o . -

the substrate. Virginiamycin was added at 10 mg/l, final concentration- Mperaure RS A ““‘“O“"b‘dlf and it is an easily available bacterium. Its

The incubation fluid was sampled at 0, 3, 6 and 9 h. The fluid was centt Phi] optimum (60 °C) prevents the growth of contaminating meso-

ic ] ) e
0 ora. ata s ] s e q s artivi %
” fuged at 4 °C (15 000 g; 20 min). The cell-free supernatant was added ! a. Our data show that the antibiotic activity was not destroyed by
) NTI i :
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1. Effect of time of incubation of rumen fluid* with Virginiamyciﬂh and size of incubation
> . = 1
addition to the MRS broth on growth® of Bacillus stearothermophilus 794B i

Time of incubation of rumen fluid with virginiamycin (h) :I

Incubation fluid
addition (%, Vv/v)

0.93 £ 0.35
1.27 £0.32

1.05+£0.18
1.30 £ 0.26

1.10 £ 0.15
1.13 £0.23
0
0

117 £ 008 ]
0.95 +.035

1

0.50 )

Means + SD
4 rumen fluid from adapted wethers
b
10 mg/l
¢ measured as optical density at 640 nm

II. Effect of time of incubation of rumen fluid with avoparcin and size of incubation fluig
addition to the MRS broth on growth of Bacillus stearothermophilus 794B

Incubation fluid Time of incubation of rumen fluid with avoparcin (h.;},,,,_:]
addition (%, v/v) 0 3 6 9
0 0.71 £0.07 0.74 £0.02 1.06 £0.14 0.95+0.13
0.2 0.72 £ 0.04 0.81 £0.10 0.97 £0.12 0.93 +0.17
0.5 0.43 £0.10 030+ 0.11 0.57 £ 0.14 0.50 £ 0.12
1 0.18 £0.07 0.17 £ 0.08 0.26 £0.11 0.18 £ 0.10
2 0 0 0 0

Means = SD

“ rumen fluid from adapted wethers

" 10 mg/l

¢ measured as optical density at 640 nm

incubation with the rumen fluid of wethers adapted to the virginiamycin and
avoparcin intake for two months. It is, however, possible that a resistance

mechanism other than the direct inactivation of an antibiotic exists in adap“fd
animals, e.g. alteration of the target site, reduction of the intracellular antibiotic
concentration, etc. (Schnappinger, H illen, 1996).
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Bl(.lloglcké stanoveni stability krmnych antibiotik v bachorové tekutiné.

Scientia Agric. Bohem., 30, 1999: 225-230.

niai}}'llcai vy.vmuta b4io.logick£1 metodz/l ke stanoveni stability krmnych antibiotik virgi-
N ?;vc;’avopmcm’u V ba?hO’r(‘)ve tek.utiné. Dvéma skopciim s permanentni bacho-
mésicﬁp Skﬁtl bwyl podavan v1r’g1mamycm v mnozstvi 100 mg denné po dobu dvou
A anaérobo'pilum bylfl odebvr.ana bacvhorové tekutina, zfedéna pufrem a inkubovéna
L, r(l}co podmm?k pii teploté 39 °C s ptidavkem virginiamycinu (10 mg/l)
. i yOd‘ ; g{‘l). V Case 0; ? — 6 a 9 hodin byly odebrany vzorky inkubalni
¢ mnozs,wi s(;redany a bezbunéény supernatant byl pfidan ke sterilnimu médiu MRS
BaCillus ! -~ 0,25 - Q,SO al % '(v/v). Toto médium bylo zaockovano bakterii

Stearothermophilus 794B a inkubovéno pfes noc pii 60 °C. Stejny postup
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bachorové tekuting. Bezbunécn
badni tekutina obsahujici virginiamycin neovlivnila rist bakterie, byl:
v mnoZstvi 0,25 %, av$ak branila rGstu, byla-li pfidana v mnoz
n&¢na inkubadni tekutina s avoparcinem inhibovala rist bakterie Bacillus
mophilus 794B tmémé pridanému mnoZstvi. V dévee 0,20 % rist bakteric livnily,
v davee 2 % viak riistu zcela zamezila. Aktivita virginiamycinu a avoparcinu nebyj,
dobou inkubace bachorové tekutiny s antibiotiky nijak ovlivnéna. Lze proto ugip,
7avér, Ze ob® krmn antibiotika jsou v bachorové tekuting adaptovanych skopci stjjg
Pokud by vznikla rezistence bachorovych mikroorganismi k t&mto latkdm
del$im zkrmovani, byla by zaloZena na mechanismech jinych, neZ je pfimd
molekuly antibiotika.

byl pouZit k testovani stability avoparcinu

i pfidana k

i 0,50 %. Be;

jejich
ukce

bachor; krmna antibiotika; virginiamycin; avoparcin; stabilita antibiotik
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