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ABSTRACT

The an ti bi o tic re sis tan ce of Brachys pi ra hy o dy sen te ri ae, es pe ci al ly to pleu ro mu ti lins, is a mat ter of con cern in

se ver al coun tries. In the pre sent stu dy, the an ti mi cro bi al sus cep ti bi li ties of 30 Bel gi an B. hy o dy sen te ri ae iso la tes

from 24 swi ne herds were te sted and com pa red with the cli ni cal ef fect of tre at ment. In vi tro, no re sis tan ce to ti a -

mu lin was found, but two iso la tes (6%) were clas si fied as in ter me di a te ly sus cep ti ble. All iso la tes were sus cep ti ble 

to val ne mu lin at low con cen tra ti ons (MIC50: £ 0.03 µg/ml). Hig her mi ni mal in hi bi to ry con cen tra ti ons (MICs)

for val ne mu lin were found in iso la tes with hig her MICs for ti a mu lin. For lin co my cin, 16 (53%) iso la tes were

clas si fied as re sis tant and 4 (13%) iso la tes as sus cep ti ble. For ty lo sin, a high per cen ta ge of re sis tan ce (96%) was

re cor ded. The MICs for 50% of the strains for sa li no my cin and doxy cy cli ne were 0.5 and 4 µg/ml, res pec ti ve ly.

Sub se quent ly, the in vi tro data ob tai ned were com pa red with the farm his to ry and cli ni cal ef fi ca cies in 23 of

the 24 swi ne herds of ori gin as jud ged by the at ten ding ve te ri na ri ans. The ef fect of tre at ment as eva lu a ted in the

field was ge ne ral ly in ag ree ment with the in vi tro data for the se an ti bi o tics. Ho we ver, a cli ni cal in ter pre ta ti on of

cert ain break points is im pe ra ti ve. A re vi si on of the cli ni cal break point for ti a mu lin is pro po sed. Iso la tes with

MIC ³ 1µg/ml should be con si de red as not res pon ding to the ra py in vivo. Con se quent ly, the the ra peu tic use of

anot her com pound is in di ca ted. 

In the third part of this stu dy, the in vi tro MIC for lin co my cin was com pa red in de tail with the ef fect of tre at -

ment on four farms. Even though in vi tro all iso la tes were clas si fied as re sis tant, a good res pon se to tre at ment was 

ob ser ved on two farms. On one of the se farms, ho we ver, the dis e a se re ap pe a red af ter tre at ment was dis con ti nu ed. It

was con clu ded that in vi tro sus cep ti bi li ty tes ting of B. hy o dy sen te ri ae for lin co my cin only par ti al ly pre dic ted the

cli ni cal ef fect of tre at ment in the field. 

SA MEN VAT TING

De an ti bi o ti cum re sis ten tie van Brachys pi ra hy o dy sen te ri ae, voor al te gen pleu ro mu ti li nen, stijgt in ver schil len de

lan den. De ge voe lig heid van 30 Bel gi sche B. Hy o dy sen te ri ae-iso la ten uit 24 var kens be drij ven werd in deze stu die on -

der zocht en ver ge le ken met het kli nisch ef fect van be han de ling.

In vi tro kon geen re sis ten tie aang etoond wor den te gen ti a mu li ne maar toch wer den twee iso la ten (6 %) als in ter me di air

ge voe lig ge klas seerd. Alle iso la ten wa ren ge voe lig voor la ge re con cen tra ties val ne mu li ne (MIC50: £0,03 µg/ml).

Hogere mi ni maal in hi bi to ri sche con cen tra tie (MICs) waar den voor val ne mu li ne wer den aang etrof fen bij iso la ten met

ho ge re MICs voor ti a mu li ne. Voor lin co my ci ne wer den 16 iso la ten (53 %) ge klas seerd als re sis tent en 4 (13 %) als ge -

voe lig. Voor ty lo si ne was een hoge graad van re sis ten tie aan we zig (96 %). MIC50 voor sa li no my ci ne en doxy cy cli ne

was res pec tie ve lijk 0,5 en 4 µg/ml.

Deze in vi tro ge ge vens wer den ver ge le ken met de be drijfs da ta en kli ni sche ge ge vens ver kre gen van de be drijfs die ren -

art sen voor 23 van de 24 be drij ven. Het ef fect van een be han de ling was gro ten deels in over een stem ming met de in vi tro

ge me ten ge voe lig heid. De son danks is een kli ni sche in ter pre ta tie van som mi ge breek pun ten nood za ke lijk. Om die re den

wordt een her zie ning van het kli nisch breek punt voor ti a mu li ne voor ge steld. Iso la ten met MIC ³ 1µg/ml die nen be schouwd

te wor den als niet re a ge rend op een be han de ling waar bij een be han de ling met een an de re mo le cu le aang e we zen is. 
In het der de deel van deze stu die werd de in vi tro MIC voor lin co my ci ne in de tail ver ge le ken met het kli nisch ef fect

van een be han de ling op vier be drij ven. Hoe wel in vi tro alle iso la ten re sis tent wa ren, werd op twee be drij ven een goe de
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res pons op de be han de ling waar ge no men. Bij één van die be drij ven ech ter dook de aan doe ning te rug op na het stop zet ten

van de be han de ling. Er werd ge con clu deerd dat de in vi tro ge voe lig heids re sul ta ten van lin co my ci ne slechts ge deel te lijk

het kli nisch ef fect van de be han de ling in de prak tijk kun nen voor spel len. 

INTRO DUC TI ON

Swi ne dy sen te ry, a mu co he morrha gic co li tis in pigs
cau sed by the spi roche te Brachys pi ra hy o dy sen te ri ae,
was first des cri bed in 1921 and cur rent ly oc curs in most
swi ne pro du cing coun tries. In Bel gi um, the pre va len ce
of swi ne dy sen te ry has in cre a sed in re cent ye ars. Not
only did the num ber of sub mis si ons to the di a gnos tic la -
bo ra to ry in which the pre sent in ves ti ga ti on was car ried
out rise from 441 in 1999 to 868 in 2004, but also the
num ber of po si ti ve sam ples in that pe ri od rose from 68
(15.4%) to 178 (20.5%) (un pu blis hed re sults, Ani mal
He alth Care Flan ders, 2004). Car rier ani mals, gilts as
well as pig lets, and fe cal ma te ri al are the most im por tant
sour ces of trans mis si on of the dis e a se in Bel gi an swi ne
herds. 

A li mi ted num ber of an ti mi cro bi al agents are avai la ble 
for the tre at ment of swi ne dy sen te ry. The pleu ro mu ti lins,
ti a mu lin and val ne mu lin, are the an ti bi o tics of choi ce and 
are also used in eli mi na ti on pro to cols (Lobová et al.,
2004). In se ver al coun tries, re sis tan ce of B. hy o dy sen te ri ae
against se ver al an ti bi o tics has been re por ted (Gres ham et
al., 1998; Lobová et al., 2004). In Bel gi um, sus cep ti bi li ty 
tes ting of B. hy o dy sen te ri ae da tes from 1997 (Hom mez
et al., 1998a). In vi tro re sis tan ce to lin co my cin and es pe -
ci al ly to ty lo sin was sub stan ti al at that time, but no re sis -
tan ce was found against ti a mu lin. 

In this stu dy, the sus cep ti bi li ties of re cent Bel gi an B.
hy o dy sen te ri ae iso la tes were in ves ti ga ted by de ter mi -
ning the mi ni mum in hi bi to ry con cen tra ti on (MIC) using
the agar di lu ti on tech ni que. Most stu dies re por ting in vi -
tro sus cep ti bi li ty of B. hy o dy sen te ri ae give no ad di ti o nal
in for ma ti on on the cli ni cal ef fect of tre at ment. For ve te ri -
na ry prac ti ti o ners, ho we ver, the res pon se to tre at ment is
of ma jor con cern. The re fo re, on 24 farms an at tempt was
made to com pa re the in vi tro data with field and cli ni cal
data as re por ted by the herd ve te ri na ri ans. 

To lin co my cin, wi des pre ad re sis tan ce of B. hy o dy sen -
te ri ae has been do cu men ted (Bul ler and Hamp son, 1994; 
Hom mez et al., 1998a; Molnár, 1996). The ba sis of this
re sis tan ce was cha rac te ri zed as a mu ta ti on in the 23S
rDNA (Karlsson et al., 1999). Dis cre pan cies be tween in
vi tro MIC and cli ni cal res pon se on tre at ment with lin co -
my cin have been re por ted (Smith, 1990). In the fi nal part
of the pre sent stu dy the ef fect of lin co my cin tre at ment on
four farms with cli ni cal dy sen te ry was mo ni to red and
com pa red to the in vi tro sus cep ti bi li ties of the iso la ted
strains.

MA TE RI ALS AND ME THODS

Sam ple col lec ti on, spi roche te cul tu re and iden ti -
fi ca ti on

Sam ples were sub mit ted to the la bo ra to ry for di ag no sis
of swi ne di ge sti ve dis or ders. Fe ces or co lon scra pings were
cul tu red on mo di fied Tryp ti ca se Soy Agar (TSJ-BJ) agar
with 5% sheep blood and in cu ba ted at 42°C for three
days in anae ro bic con di ti ons (Anaer ogen, Oxoid). After
pu ri fi ca ti on, B. hy o dy sen te ri ae iden ti fi ca ti on was ba sed
on he mo ly sis and bi oche mi cal tes ting, as des cri bed by
Hom mez et al.. (1998b). Thir ty B. hy o dy sen te ri ae iso la -
tes were se lec ted at ran dom and ori gi na ted from 24 farms
dis tri bu ted all over the coun try. They were iso la ted be -
tween July and Octo ber 2003, and kept at –80°C un til
sus cep ti bi li ty tes ting. The ot her tests re que sted for the se
sam ples were ae ro bic cul tu re (n=10) for Esche richia coli
and Sal mo nel la spe cies and anae ro bic cul tu re (n=2) to
de tect Clos tri di um per fring ens.

Sus cep ti bi li ty tes ting

The fol lo wing an ti bi o tics were te sted by me ans of an
agar di lu ti on me thod: ti a mu lin hy dro gen fu ma ra te (VMD,
Bel gi um), val ne mu lin hy drochlo ri de (No var tis, Swit zer -
land), lin co my cin hy drochlo ri de (Pfi zer, Bel gi um), sa li no -
my cin so di um (Inter vet, Ger ma ny), ty lo sin base (Elan co
Ani mal He alth, The Ne ther lands), and doxy cy cli ne hy cla te
(Vir bac, Fran ce). Pla tes with the ap propri a te amounts of an -
ti bi o tic were pre pa red as des cri bed pre vi ous ly (Hom mez et
al. 1998a). The te sted con cen tra ti ons rang ed in two-fold
di lu ti ons from 0.03 µg/ml to 8 µg/ml for ti a mu lin and val -
ne mu lin, from 2 µg/ml to 128 µg/ml for lin co my cin, from 
1 µg/ml to 128 µg/ml for ty lo sin, from 0.03 to 3 µg/ml for
sa li no my cin and from 0.125 µg/ml to 128 µg/ml for
doxy cy cli ne. Ino cu la with an op ti cal den si ty equi va lent
to 1 McFar land were pre pa red in ste ri le sa li ne using a
pho to me ter (Vi tek ATB 1550, Bi oMérieux, Brus sels,
Bel gi um). Bac te ri al sus pen si ons were in ocu la ted on the
pla tes using a Den ley mul ti point in ocu la tor (Mast) and
in cu ba ted for 3 days in anae ro bic con di ti ons at 37°C. The 
MIC was re cor ded as the lo west con cen tra ti on at which
no dis tinct he mo ly sis was seen in the in ocu lum spot in
com pa ri son with the he mo ly tic ef fect on the an ti bi o tic
free con trol pla tes. Addi ti o nal ly, the re fe ren ce strain B.
hy o dy sen te ri ae B78 ATCC27164T and an in ter nal con trol
strain of B. hy o dy sen te ri ae DC185 in ter me di a te ly re sis tant
to ti a mu lin (Hom mez et al. 1998a) were also te sted.
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Cli ni cal data

A ques ti on nai re was sent to the herd ve te ri na ri ans of
the 24 farms with ques ti ons on ge ne ral herd in for ma ti on
and ap plied the ra py of swi ne dy sen te ry in de tail (an ti bi o -
tic, dose, du ra ti on of the ra py), as well as the cli ni cal res -
pon se to the ap plied an ti mi cro bi al the ra py. The cli ni cal
ef fect was clas si fied as ‘good’ when symp toms dis ap pe a -
red com ple te ly af ter tre at ment, as ‘doubtful’ when symp -
toms were clear ly re du ced but not ab sent, and as ‘poor /
ineffective’ when the re was no or only mi ni mal re duc ti on 
of symp toms af ter the ini ti a ti on of the the ra py. The kinds
of an ti bi o tics used for tre at ment of ot her dis e a ses du ring
the pre vi ous six months, pre ven ti ve an ti mi cro bi al tre at -
ments at we a ning or at the start of the fat te ning pe ri od,
and the use of an ti mi cro bi al growth pro mo ters were also
re cor ded. 

Lin co my cin field tri al 

Three fat te ning farms  with 1000 (A), 3750 (B) and
1060 (C) pigs, res pec ti ve ly, and one mixed farm (D) with
250 sows and 1570 fat te ners, all suf fe ring an out break of
swi ne dy sen te ry, were in cor po ra ted in the last part of the
stu dy. On the se four farms, cli ni cal signs were com pa red
with the in vi tro sus cep ti bi li ty of the strain iso la ted. Eva -
lu a ti on of cli ni cal signs on in di vi du al pigs was per for med 
be fo re tre at ment, one week af ter the start of tre at ment and 
at the end of the tre at ment pe ri od, al ways by the same
per son. Fe ces were sco red 1 nor mal, 2 pas ty, 3 li quid or 4
wa te ry (very li quid, ap pe a ring as wa ter drip ping from the 
pe ri neum), and the pre sen ce of blood and mu cus was no -
ted. The num ber of pigs was re cor ded, as well as the num -
ber of pens with cli ni cal symp toms. The pigs were tre a ted
in feed with lin co my cin (110ppm, Lin co mixR 110, Pfi zer)
5mg/kg/d body weight for 21 days. On farm D, tre at ment
was ad ju sted af ter 7 days due to poor cli ni cal ef fect by in -
cre a sing the dose of lin co my cin to 8mg/kg/d (5mg/kg/d in
feed, 3mg/kg/d in wa ter) and ad ding 6mg/kg/d spec ti no -
my cin (Lin co-Spec tin 100, Pfi zer) to the drink ing wa ter.

Fe cal sam ples were col lec ted for cul tu re and sus cep ti -
bi li ty tes ting for lin co my cin of B. hy o dy sen te ri ae when
cli ni cal symp toms were pre sent: in all ca ses be fo re tre at -
ment and on two farms du ring tre at ment. Bac te ri al cul tu re
and sus cep ti bi li ty tes ting were per for med as des cri bed
abo ve.

RE SULTS

La bo ra to ry exa mi na ti ons

In ad di ti on to the iso la ti on of B. hy o dy sen te ri ae in all
the se lec ted sam ples, ot her in tes ti nal pa tho gens were also 
iso la ted: Esche richia coli (n=8), he mo ly tic E. coli (n=1),

Sal mo nel la se ro ty pe Der by (n=2) and Clos tri di um per -
fring ens (n=1).

Sus cep ti bi li ty tes ting

The re sults of sus cep ti bi li ty tes ting of 30 B. hy o dy sen te -
ri ae iso la tes are sum ma ri zed in Ta ble 1. On se ven farms,
the te sted iso la te ori gi na ted from a sam ple ta ken du ring
the chro nic pha se of the dis e a se. From six farms, two iso -
la tes from dif fe rent ani mals were te sted. On one of the se
farms the ty lo sin and doxy cy cli ne MIC dif fe red for  more 
than one two-fold di lu ti on be tween the two iso la tes, on
the se cond the same was seen with ti a mu lin and lin co my -
cin, and on the third farm with ti a mu lin and val ne mu lin.
In this last case the iso la tes were ob tai ned from sam ples
ta ken on two dif fe rent oc ca si ons

For ti a mu lin, the hig hest MIC re cor ded was 2 µg/ml.
The MIC va lu es for val ne mu lin were abo ve the mi ni -
mum con cen tra ti on for only 5 out of 30 iso la tes te sted.
The se MICs cor res pon ded with hig her MICs for ti a mu -
lin (Ta ble 2). For lin co my cin and ty lo sin, the MIC was
most ly at the hig her li mit of the di lu ti on range. Sa li no my -
cin sho wed MIC va lu es wit hin a nar row range, whi le
MICs for doxy cy cli ne were most ly 2 or 4 µg/ml.

Cli ni cal data 

Data were col lec ted from 23 out of 24 farms (res pon se
rate 95.8%): 10 bree ding-fat te ning farms with a mean of
151 sows ( range 30 - 300) and 891 fat te ners (range 250 -
2300), and 13 fat te ning farms with a mean of 1226 pigs
(range 20 - 4500). Oral me di ca ti on was most com mon: tia -
mu lin, lin co my cin and ty lo sin were ad mi nis te red in feed
or in wa ter, val ne mu lin only in feed. Lin co my cin was
used pa ren ter al ly in two ca ses. Ten farms used more than
one an ti bi o tic to tre at dy sen te ry – eit her a dif fe rent drug
for dif fe rent ca te go ries of pigs or as suc ces si ve tre at -
ments when the first drug had in suf fi cient cli ni cal ef fect.
The the ra peu tic an ti bi o tics used on the se farms, their cli -
ni cal ef fect as re por ted by the at ten ding ve te ri na ri ans and
the MIC of the iso la ted strains are shown in Ta ble 3. In
most ca ses the MIC va lue was in ac cor dan ce with the cli -
ni cal ef fect on tre at ment: low MIC coin ci ded with good
cli ni cal ef fect and hig her MIC va lu es with doubtful or no
ef fect. One iso la te with an MIC of 0.06 µg/ml for ti a mu -
lin was ob tai ned from an out break that did not res pond
well to tre at ment. Cli ni cal ef fect was seen with ty lo sin,
alt hough the iso la te re pre sen ting the farm had a high
MIC for ty lo sin (>128 µg/ml). The per cen ta ge of iso la tes

with MIC ³ MIC50 did not dif fer for any an ti bi o tic be -
tween farms with no use or no the ra peu tic use of an an ti -
bi o tic and farms with pro long ed use (chro nic dy sen te ry
pro blem) or rou ti ne use of an an ti bi o tic for ot her in di ca ti -
ons (e.g. doxy cy cli ne for res pi ra to ry pro blems). 
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The fol lo wing drugs were used in the af fec ted ca te go ry

for ot her in di ca ti ons or as rou ti ne tre at ments: doxy cy cli ne

(n= 13), sa li no my cin (n=2), pa ro mo my cin (n=2), apra -

my cin (n=1), co lis tin (n=4), sul fo na mi de-tri me to prim

(n=5), amoxi cil lin (n=4) and flor fe ni col (n=1). 

Lin co my cin field tri al

Farm A: Di arrhea (sco re 2 –3) wit hout blood was ob -

ser ved in five pigs in three of 24 pens with pigs of about

40 kg be fo re tre at ment. One week af ter tre at ment, the

di ar rhea had dis ap pe a red ex cept in one pig (re mo ved

from its pen due to ex ces si ve fighting) with a sco re of 4

for di arrhea. At the end of the tre at ment, the re was no

more di arrhea and the pigs were more ho mo ge ne ous in

terms of body con di ti on. The re was no re lap se du ring the
rest of the fat te ning pe ri od. 

Farm B: Two com part ments were tre a ted in the tri al
(pigs of about 105 kg). In com part ment 1, five pigs in
three pens (out of a to tal of 12 pens) sho wed di arrhea, and
all had a fe ces sco re of 3 with blood stai ning. In com part -
ment 2, eight pigs in five pens out of a to tal of 12 pens had
cli ni cal symp toms: five pigs sho wed a sco re of 3 with
blood stai ning, whi le three pigs were gi ven a sco re of 4
with blood stai ning. After one week and un til the end of
tre at ment no di arrhea was seen. Ho we ver, the ow ner
men ti o ned tem po ra ry di arrhea af ter par ti al re mo val for
slaughter with ac com pa ny ing food withdra wal and mixing
of small groups. When the me di ca ti on was stop ped, the
symp toms re tur ned wit hin a few days.

Farm C: Be fo re tre at ment, nine pigs of about 50 kg in
four of 30 pens were af fec ted (se ven with di arrhea sco re
3, and two with sco re 4). The re was no blood stai ning and
ge ne ral ly the pigs had a sunk en ap pe a ran ce. One week
af ter tre at ment, the symp toms were un chang ed. B. hy o -
dy sen te ri ae was iso la ted from the fe ces. At the end of the
3-week tre at ment pe ri od, two pens had di arrhea: a sco re
of 2 was no ted once in two pigs, and a sco re of 4 was no -
ted once in anot her pig, all wit hout blood stai ning. 

Farm D: Ave ra ge weight of pigs was ca. 25 kg on this
farm. Be fo re tre at ment, at le ast one pig (in all but three of
16 pens had wa te ry di arrhea. Half of the pigs had a sco re
of 3, the ot her half a sco re of 4. The se pigs had an unthrif -
ty ap pe a ran ce and a lar ge ab do mi nal vo lu me. One week
af ter tre at ment, the symp toms were the same and B. hy o -
dy sen te ri ae was iso la ted from the fe ces again. The me di -
ca ti on dose was in cre a sed to 8 mg/kg and spec ti no my cin
was ad ded as well, but at the end of the tre at ment pe ri od
the cli ni cal signs had hard ly de cre a sed at all. From one
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Ta ble 1. Anti bi o tic con cen tra ti ons at which growth of 50% and 90% of 30 B. hy o dy sen te ri ae strains te sted is in hi bi ted
(MIC50 and MIC90 in µg/ml) and MICs of the re fe ren ce strains B78, DC185.

 Anti bi o tic MIC50 MIC90 Range B78 DC185 Sensitive* Resistant*

Breakpoint* Isolates Breakpoint* Isolates

 Ti a mu lin 0.125 0.5 £0.03 - 2 <0.03    2 £1 28  >4  0

 Val ne mu lin £0.03 0.125 £0.03 - 0.25 <0.03    1 

 Lin co my cin 64 128 £2 - >128 <2    >128 £4  4 >36 16

 Ty lo sin >128 >128 4 - >128 8    >128 £1  >4 29

 Sa li no my cin 0.5 0.5 0.06 - 0.5 0.25    8  0

 Doxy cy cli ne 4 8 £0.125 - 16 0.5    8 

* MIC break points (µg/ml) ac cor ding to Rønne and Scan zer, 1990.

Ta ble 2. Mi ni mal in hi bi to ry con cen tra ti on (MIC in µg/ml)
of val ne mu lin for B. hy o dy sen te ri ae strains abo ve the mi -
ni mum con cen tra ti on te sted (0.03µg/ml) and for the re -
fe ren ce strain DC185, com pa red with their MIC for
ti a mu lin.

Strain designation Tiamulin Valnemulin

14 0.25 0.06

15 0.5 0.125

28 1 0.25

43 2 0.25

46 2 0.25

DC185 2 1



fe cal sam ple, Sal mo nel la was iso la ted both be fo re and
du ring tre at ment.

The MIC for lin co my cin of the iso la tes in this field tri al
was 64µg/ml on farm A and >128µg/ml on farm B. On
farm C it was >128µg/ml both be fo re and du ring tre at -
ment whi le on farm D the MIC was >128 and 128 µg/ml
be fo re and du ring tre at ment res pec ti ve ly. 

DIS CUS SI ON

The worldwi de abun dan ce of re por ted re sis tan ce or
lo we red sus cep ti bi li ty of B. hy o dy sen te ri ae to ti a mu lin
and val ne mu lin (Bul ler and Hamp son, 1994; Gres ham et
al., 1998; Lobová et al., 2004) ne ces si ta tes re gu lar MIC
mo ni to ring at the re gi o nal le vel. 

In this stu dy, the MIC50 for ti a mu lin was one di lu ti on
hig her com pa red to the iso la tes te sted in 1997 (Hom mez
et al., 1998a). A more sig ni fi cant in cre a se in the MIC50
for ti a mu lin was re por ted in ot her coun tries for the same
pe ri od (Lobová et al., 2004), which in di ca tes that the re
was a mi nor in cre a se in the an ti bi o tic re sis tan ce of Bel gi an
iso la tes. Accor ding to the break points pro po sed by Rønne
and Scan zer (1990) on the ba sis of the phar ma co ki ne tic
pro per ties and tis sue con cen tra ti ons of the mo le cu le, no
re sis tan ce was found to ti a mu lin in this stu dy. Fol lo wing
this cri te ri on, two iso la tes were in ter me di a te ly sus cep ti ble

to ti a mu lin (>1 - £4 µg/ml). For one of the se iso la tes for
which we re cei ved cli ni cal data, the re ac ti on to the ra py
was con si de red in suf fi cient. The herd ve te ri na ri an, una -
wa re of the sus cep ti bi li ty of the iso la te, bla med it on in -
ade qua te mixing of the an ti bi o tic in the feed. Poor cli ni -
cal res pon se to ti a mu lin in Bel gi an iso la tes clas si fied as
in ter me di a te ly sus cep ti ble was des cri bed in the re fe ren ce 

strain DC185 (Hom mez et al., 1998a) and was seen in

two re cent ly te sted iso la tes (Vyt, un pu blis hed). 

The field ob ser va ti ons in this stu dy con firm the point

of view of Karlsson et al. (2003), who sta ted that the

break point of 4 µg/ml (Rønne and Scan zer, 1990) is too

high to in di ca te de cre a sed sus cep ti bi li ty, and the re fo re

pro po sed a lo wer mi cro bi o lo gi cal break point for ti a mu -

lin of 0.5µg/ml. In or der to ob tain a clear in di ca ti on of the

cli ni cal ef fi ca cy of ti a mu lin from the MIC, the re sults in

this stu dy also fa vor a re vi si on of the cli ni cal break point

pro po sed by Rønne and Scan zer. On the ba sis of the field

data in this stu dy and in ac cor dan ce with sta te ments in

pre vi ous stu dies (Karlsson et al., 2003; Lobová et al.,

2004), a cli ni cal break point for ti a mu lin of 1µg/ml is pro -

po sed. This cli ni cal break point (1µg/ml) can be used as a

rule of thumb if ade qua te do sing of the an ti bi o tic is en su -

red: iso la tes of B. hy o dy sen te ri ae with MIC lo wer than

1µg/ml can be con si de red as res pon ding to the ra py, whi le 

the ef fects of si mi lar tre at ments in out breaks with MIC =

1µg/ml iso la tes can be sup po sed to be doubtful or wit h -

out in vivo ef fect. In this stu dy, ti a mu lin iso la tes sho -

wing MIC of 0.5 µg/ml (n=3) and 1 µg/ml (n=1), as de ter -

mi ned by agar di lu ti on, were re por ted to be cli ni cal ly

effec ti ve. Ne ver the less, sin ce MIC de ter mi na ti on by

broth di lu ti on ren ders re sults one two-fold di lu ti on lo wer

(Karlsson et al. 2003; Rho de et al., 2004), and sin ce one

two-fold di lu ti on is con si de red a to le ra ble va ri a ti on be -

tween MIC tests (Råsbäck et al., 2005), this cli ni cal

break point for ti a mu lin of 1µg/ml is uni ver sal ly ap pli ca -

ble. Adjust ment of the MIC break point ren ders it not only 

more re le vant for tre at ment of swi ne dy sen te ry but is

equal ly im por tant when ex tra po la ted to Brachys pi ra iso -

la tes of ot her spe cies (Hamp son et al., 2006). 
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Ta ble 3. Ther apeu tic an ti mi cro bi al agents with their cli ni cal ef fects as in ter pre ted by the ve te ri na ri an in re la ti on to the
MIC (µg/ml) for the iso la ted strains (To tal num ber of farms: n = 23; to tal num ber of strains te sted from the se farms: n = 29).
MIC break points for sus cep ti bi li ty: ti a mu lin and ty lo sin £1µg/ml, lin co my cin £4 µg/ml (Rønne and Scan zer, 1990). 

Anti bi o tic Farm Good effect 
 

Doubtful or no effect 
 

n Farms (%) Susceptible strains (%) Farms (%) Susceptible strains (%)

Ti a mu lin 17 15 (88)  15 (100)    2 (12)   1 (50)    

Val ne mu lin 3 3 (100)       

Ty lo sin 5 1 (20)  0 (0)    4 (80)   0 (0)    

Lin co my cin 9 5 (55)** 3 (60)*       4 (45)   0 (0)    

Lin co my cin (field tri al) 4 1 (25)  0 (0)    3 (75)*        0 (0)    

* 1 farm with con cur rent sal mo nel lo sis;
** 2 farms with con cur rent sal mo nel lo sis.



The MIC range for val ne mu lin was nar ro wer com pa -
red to ot her stu dies with less high MIC va lu es (Ait kin et
al., 1999; Rod he et al., 2004). In this stu dy, in di vi du al
iso la tes with high MIC for val ne mu lin also had high MIC 
for ti a mu lin. Sin ce the sus cep ti bi li ty of B. hy o dy sen te ri ae
to pleu ro mu ti lins is de cre a sing over time, a fact which
pa ral lels the in cre a sed use of pleu ro mu ti lins (Lobová et

al., 2004; Rod he et al., 2004), and sin ce the MIC in cre a se
can be in du ced in vi tro (Karlsson et al., 2001), the use of
pleu ro mu ti lins should be re stric ted to clear in di ca ti ons in
or der to pre vent the de ve lop ment of re sis tan ce in B.
hyody sen te ri ae. 

The MICs for lin co my cin, sa li no my cin and ty lo sin
were in the same range as for the iso la tes in ves ti ga ted in
1997 (Hom mez et al., 1998a). For lin co my cin, only 4
iso la tes (13%) were clas si fied as sus cep ti ble (Rønne and
Scan zer, 1990). Ne ver the less, lin co my cin is fre quent ly
used as a the ra peu tic agent in swi ne dy sen te ry for its short 
withdra wal time and sin ce in the past it could be used
when sa li no my cin was pre sent. In this stu dy, the re was no 
straightfor ward ag ree ment be tween the in vi tro MIC and
the re por ted cli ni cal ef fect for lin co my cin. This lack of
ag ree ment may be due to con cur rent in tes ti nal dis e a se
such as sal mo nel lo sis, which is known to com pro mi se
the ra py (Gres ham et al., 1998). Ho we ver, in this stu dy,
on two farms with con cur rent iso la ti on of Sal mo nel la
Der by from the same sam ple, the res pon se to lin co my cin
was re por ted as good. The in vol ve ment of ot her pa tho -
gens was not exa mi ned in eve ry case be cau se the exa mi -
na ti ons of the fe cal sam ple were ba sed on the practi -
tioner’s cli ni cal di ag no sis. 

In the field tri al, lin co my cin was ca pa ble of re du cing
cli ni cal symp toms on one farm even though the in vi tro
MIC of the herd iso la te was clas si fied as re sis tant. The
cli ni cal ef fect of lin co my cin on iso la tes re sis tant in vi tro
was re por ted ear lier (Smith, 1990) at a dose of 10mg/kg/d.
Although a dose ef fect had been des cri bed pre vi ous ly
(Ham dy and Krat zer, 1981), the dose was kept at 5mg/kg
to res pect withdra wal ti mes. The in vol ve ment of ot her
en te ric pa tho gens (e.g. Sal mo nel la, a spe cies against
which lin co my cin is not ac ti ve) may also play a role, as
well as the ef fect of the mo le cu le on ot her anae ro bic bac -
te ria in the gut (Bul ler and Hamp son, 1994). The cli ni cal
symp toms of B. hy o dy sen te ri ae are in deed as so ci a ted
with the pre sen ce of ot her anae ro bes in the gut (Ro bin son 
et al., 1984; Whipp et al., 1979). This ef fect on the in tes ti nal
flo ra might ex plain the quick re lap se in ca ses of ano r exia
or when the me di ca ti on was stop ped. Se ve re gut le si ons
with sur vi val of spi roche tes in the co lon wall may also
ex plain the re lap se of cli ni cal symp toms af ter com ple ti on 
of the lin co my cin tre at ment. 

In con clu si on, the cor re la ti on of MIC with field data in 
this stu dy pro vi ded no in di ca ti ons of the in duc ti on of hig -

her MIC va lu es on chro ni cal ly af fec ted farms or on farms
that rou ti ne ly use the an ti mi cro bi als te sted. For ti a mu lin,
the use of the pro po sed new cli ni cal break point coin ci des
bet ter with the in vivo ef fect of the mo le cu le as re por ted in 
this study.
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Uit het ver le den   

DE ZWEEP

Een der groot ste mis brui ken is wel de zweep.
In Bel gië kan men den klein sten wa gen niet ont moe ten, zon der

een ki lo me ter lange zweep te zien in de han den van den ge lei der. Het
kind, dat “paard je” speelt, ver langt een zweep. Eerst dient zij voor
het kar ton nen paard; la ter dee len hond of kat er van mede, en zoo krij -
gen de kin de ren, al spe len de, de ge woon te de zweep te ge brui ken!

Els eer sten raad be veel ik dan ook aan de kin de ren geen zweep
als ge schenk te ge ven. Te huis zal de por ce leink as er haar voord eel
bij vin den; op straat zul len de oog en der voor bij gang ers er bij win -
nen en de rel le tjes en vecht par tij tjes tus schen klei ne beng els di kwijls
ver me den wor den.

Maar voor al: de klei ne zal geen hard vocht i ge ge woon ten aan ne -
men. Hoe wreed is im mers die kor te, snel le be we ging die een koord
of snoer strie mend doet neer ko men op lijf, ar men of been en (...)

Uit: Be scha ven – Ci vi li ser. Alma nak 1940, uit ge ge ven door de Kon. Maat schap pij tot Be scher ming der
Die ren (Oost-Vl.) en der Maat schap pij voor die ren be scher ming van Brug ge.


