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Abstract

Mraz O., F. Vymola, E. Vrbova: Sensitivity of Herd Strains of Klebsiella pneu-
moniae to Antibiotics and its Trend. Acta vet. Brno, 50, 1981: 201 —205.

Sixty nine strains of Kl. pneumoniae of almost exclusively bovine origin (milk,
nostrils, rectum and skin at the base of the udder) were examined and compared
with 72 serotype strains of Danish origin isolated in 1955. Our main interest was
focused at the contemporary sensitivity to the antibiotics and evaluation of its
trend during the past 25 years. In all experiments the disc method was employed,
accomplished by the dilution micromethod for determination of the minimum
inhibitory concentration of antibiotics in selected experiments.

The following results were obtained:

1) From the total number of 30 preparations examined in both groups of Kl. pneu-
moniae strains 14 antibiotics showed no effect (bacitracin, cephaloridine, erythro-
mycin, fucidine, lincomycin, methicillin, novobiocin, nystatin, oleandomycin, oxa-
cillin, penicillin, pristinamycin, spiramycin, vancomycin).

2) Therapeutically prospective results were obtained with cephalothin, gentamicin,
kanamycin, colistin, neomycin, oxytetracycline, paromomycin, polymyxin B, strep-
tomycin and tetracycline. Seventy five to 97.2 9, of strains were resistant to ampi-
cillin and carbenicillin.

3) Among sulphonamides (sulphadimidine, sulphamethoxidine and sulphisoxazole),
only sulphamethoxidine proved to be effective.

4) An increase in resistance in newly isolated strains of Kl. pneumoniae as compared
to the Danish serotype strains from 1955 was only observed in gentamicin and
colistin (and this only with the dilution method); the number of resistant strains
increased by 13 and 13.5 9%,, respectively.

Antibiotics, sulfonamides, resistance.

Differences in sensitivity of microbial strains to antibiotics require a close cooperation between
the therapist and bacteriological laboratory. The laboratory will test the strains and recommend
a selection of suitable preparations, their dosage and will control the course of therapy.

In Kiebsiella infections, the first and especially the third aspects are of importance, as sensi-
tivity of the etiological agent to widely used cephalothin, kanamycin, streptomycin and others
oscillates in rather wide range (Bauer and Seeger 1979), and biological experiments in chickens
(Smith 1976) indicate an adaptability of KI. pneumoniae to both chloramphenicol and chemo-
therapeutic agents trimethoprim and nalidixic acid.

Such conclusions follow from several field studies; e. g. Braman et al. (1973) found out of 46
strains of Kl. pneumoniae isolated from bovine mastitis 37 resistant to chlortetracycline, 35 resistant
to dihydrostreptomycin and 8 strains resistant to neomycin.

Similar results were reported by Weber et al. (1975) who isolated 148 KI. strains from placen-
ta, uterine cervix, vagina, praeputium, nasal secretions and faeces of mares and horses. Besides
12 strains resistant to streptomycin, 11 resistant ot chloramphenicol and 9 strains resistant to tetra-
cycline, they found another 18 strains polyresistant to two or all three above-mentioned anti-
biotics.
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With an even wider collection of KI. strains worked Niazi et al. (1977) who isolated them 105
times from the organs and blood of cattle and pigs, and especially from faeces of calves and ute-
rine cervices of sows. Among these, 54 strains were resistant to streptomycin, 29 to chloramphe-
nicol, 28 to chlortetracycline, 14 to kanamycin and 11 to neomycin whereas all strains were sensi-
tive to gentamicin and polymyxin B

The aim of the present work was not only to accomplish the data on sensitivity of K. prneu-
moniae to various antibiotics but also to establish its trend during the past 25 years by means of
examination of the available comparative strains. :

Materials and Methods

For the experiments two groups of Kl. pneumoniae were used:

a) 69 freshly isolated strains of almost exclusively bovine origin (9 strains from udder secretions
of dairy cows sufferring from acute parenchymatous mastitis, 20 strains from milk of clinically
healthy dairy cows of herds in which Kl.-mastitis was repeatedly diagnosed during the past 3—5
years, 21 strains from nasal secretions, 13 strains from rectal contents and 4 strains from skin of
the udder base of cows from permanently healthy herds, 1 strains from a cerebral abscess of a young
boar and 1 strain from uterine flushings of a mare sufferring from maetritis).

b) Seventy two serotype strains of Danish provenience (Orskov 1955) isolated in 1955.

Each of these strains was examined for sensitivity to antibiotics and sulfonamides in two ways:

1) by the disc method (Hejzlar and Vymola 1962) using the antibiotic discs made by Lachema
Brno;

2) by the dilution micromethod using the semi-automatic apparatus Dynatech, Mic 2000.

With the disc method, a total of 27 kinds of antibiotic discs were employed (ampicillin, baci-
tracin, carbenicillin, cephaloridine, cephalothin, chloramphenicol, colistin, erythromycin, fucidin,
gentamicin, kanamycin, lincomycin, methycillin, neomycin, novobiocin, nystatin, oleandomycin,
oxacillin, oxytetracycline, paromomycin, penicillin, polymyxin B, pristinamycin, spiramycin,
streptomycin, tetracycline and vancomycin) and 3 discs with sulphonamides (sulphadimidine,
sulphamethoxydine and sulphisoxazole).

The results were evaluated according to instructions of the manufacturer (published by Lachema
1970) ; sulfonamides, the inhibitory effect of which was somewhat delayed, were evaluated according
to the edge of the full culture growth (Bauer and Sherris 1964).

With the dilution micromethod, we used ampicillin, carbenicillin, cephalothin, chlorampheni-
col, colistin, gentamicin, kanamycin, neomycin, polymyxin B, streptomycin and tetracycline.
The preparations were first diluted in buffered diluting fluids up to 2000 ug/ml, whereas all other
dilutions (128, 64, 32, 16, 8, 4, 2, 1 and 0.5 ug/ml) were prepared in Mueller-Hinton’s broth.
Diluted antibiotics were filled by a semi-automatic dispenser into microtitration plates (0.1 ml
per well). The inoculum containing 10¢/ml of microbial cells was prepared by 1-hour incubation
of the strains in Brain Heart broth at 37 °C. It was filled by an automatic inoculator. The results
were read with aid of an illuminated viewer after an 18-hour incubation at 37 °C. For the fin-
ding out of resistant strains data on minimum inhibitory concentrations of antibiotics were
used as determined by Matsen and Barry (1974).

Results

Among 27 antibiotics, 14 preparations (bacitracin, cephaloridine, erythromycin,
fucidin, lincomycin, methicillin, novobiocin, nystatin, oleandomycin, oxacillin,
penicillin, pristinamycin, spriramycin and vancomycin) showed no effect in 97.1
to 100 9% KI. pneumoniae strains. Similar results were also obtained with sulfona-
mides: sulfadimidine and sulfisoxazole inhibited bacterial growth only in 28
to 48 9, of strains.

The most important facts and answers to our questions are summarized in Table 1
indicating numbers and percentage of resistant strains. Among antibiotics, thera-
peutically prospective results were obtained with cephalothin, gentamicin, kana-
mycin, colistin, neomycin, oxytetracycline, paromomycin, polymyxin B, strepto-
mycin and tetracycline. Resistance to ampicillin and carbenicillin was found
in 75 t0 92.7 9, of strains. With herd strains, therapeutically prospective proved
to be sulphamethoxydine in 89.9 9 of the respective strains.
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Table 1
Resistence to antibiotics and chemotherapeuticals in trial and serotype strains
of Klebsiella pneumoniae
Disc method Dilution micromethod
Preparation Crite- Trial stranis | Serotype strains’| Crite- Trial strains | Serotype strains
rion (69) (72) rion (69) (72)
(mm) Number (%) Number (%) | (ug/ml)| Number (%) Number (%)
Antibiotics:
Ampicillin 4.7 > 69 (100) 72 (100) 32 < 52 (75) 57 (79.2)
Carbenicillin 52 > 66 (96.6) 70 (97.2) 32 < 62 (89.8) 67 (93)
Cephalothin 35 2(2.9) 11 (15.3) 32 < 2 (2.9) 15 (20.8)
Chloramphenicol 4.2 > 0 (0) . 3(4.2) 25 < 53 (76.8) 51 (70.8
Colistin 1.7 > 1 (1.45) 0 (0) 32< 19 (27.5) 10 (13.9)
Gentamicin 3.3 > 0 (0) 0(0) 6 < 10 (14.5) 1(1.4)
Kanamycin 3.3 > . 2(2.9 1(1.4) 25 < 5(7.2) 2 (2.8)
Neomycin 3.3 > 0 (0) 0 (0) 10 < 4 (5.8) 3 (5.5)
Oxytetracycline 3.3 > 2 (2.9 3 4.2)
Paromomycin 3.3 > 2(2.9 0 (0)
Polymyxin B 1.7 > 0 (0) 0 (0) 5< 13 (18.8) 15 (20.8)
Streptomycin 3.3 > 2 (2.9) 11 (15.3) 15 < 9 (13) 11 (15.3)
Tetracycline 3.3 > 343 9 (12.5) 12 < 9 (13) 5 (6.9)
Chemotherapeuticals:
Sulfadimidine 3.3 > 28 (40.6) 52 (72.2)
Sulfamethoxydine 2.2 > 7 (10.1) 50 (69.4)
Sulfisoxazole 3.7 > 29 (42) 49 (68)

An increase in resistance of freshly isolated strains as against the serotype
strains of Danish origin from 1955 was only seen with gentamicin and colistin
(and this exclusively with the disc method). The number of resistant strains
increased by 13 and 13.5 9,, respectively.

Discussion

A therapeutic use of antibiotics and chemotherapeuticals requires an evident
sensitivity of the infective agent to the respective preparation. The set of
problems is, however, complicated as a portion of the administered antibiotic
dose is readily bound to blood plasma proteins (Ziv and Sulman 1972), and its
portion reaching the body and tissue fluids may vary from organ to organ. On
the other hand, the therapeutic dose may not be needlessly increased as all anti-
biotics and chemotherapeuticals exert adverse or toxic effects (Huber 1971;
Riickstuhl 1976). Regarding these facts, the test discs are saturated with only
such amounts of preparations which correspond to their dosage in practice. The
dilution micromethod is arranged in a similar way.

In the present work, a good agreement as to the portion of resistant KI. pneumo-
niae strains was obtained by both methods. Conformity was also obtained in indi-
vidual examinations. Smaller differences were found only in ampicillin, colistin,
gentamicin and polymyxin B, and substantial differences were found with chloram-
phenicol. It is noteworthy that our data are in good agrement with those on
K. pneumoniae strains from non-pathological material published 13 years ago
(Vymola et al. 1967).

Antibiotic treatment of Kebsiella infections in cattle seems to be of great advan-
tage as indicated by a remarkable sensitivity of examined KI. pneumoniae
strains to selected antibiotics also mentioned by other author (Modr et al. 1969;
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Bauer and Seeger 1979). A moderate increase in resistance to colistin and gen-
tamicin should be kept in mind. We do not analyze or discuss this phenomenon
for the time being.

Citlivost stdjovych kmeni Klebsiella pneumoniae na antibiotika a jeji
trend

V préci bylo vySetfeno 69 kment KI. pneumoniae témé&f vyhradn& bovinniho
pivodu (z mléka, nosnich otvorli, rekta a s kiize pfi bazi vemena) a srovnino se
72 sérotypovymi kmeny dénského pivodu z roku 1955. Hlavni zdjem se tykal
soucasného rejstfiku uCinnych antibiotik a posouzeni mozného trendu na tomto
useku za poslednich 25 let. V rozsahu vSech pokusti bylo pouZito diskové metody
a v nejvyznamnéj$i etapé také diluCni mikrometody pro stanoveni minimalni
inhibi¢ni koncentrace antibiotik.

Dosazené vysledky:

1. Z celkového poctu 30 zkouSenych preparitt bylo v obou skupinich kment
14 antibiotik (bacitracin, cephaloridin, erythromycin, fucidin, linkomycin, methi-
cilin, novobiocin, nystatin, oleandomycin, oxacilin, penicilin, pristinamycin, spi-
ramycin, vankomycin) bez jakéhokoliv ulinku.

2. Terapeuticky perspektivni vysledky byly zjiStény u cephalotinu, gentamycinu,
kanamycinu, kolistinu, neomycinu, oxytetracyklinu, paromomycinu, polymyxinu
B, streptomycinu a tetracyklinu. Vi¢i ampicilinu a karbenicilinu bylo 75—97,2 %,
kmeni rezistentnich. ,

3. Ze sulfonamidt (sulfadimidin, sulfamethoxydin, sulfisoxazol) se projevil jako
terapeuticky nadéjny pouze sulfamethoxydin.

4. Co se tykd mozného nirilstu rezistence u Cerstvé izolovanych kment oproti
sérotypovym kmenitim dénského puivodu z roku 1955, Ize o ném hovofit pouze
u gentamycinu a kolistinu (a to jen za pouziti dilu¢ni metody), kde se pocet odolnych
kment zvysil o 13 resp. 13,5 9%,.

Yyscreurtensnocrs xnepnsix mramMmos Klebsiella pneumoniae
: K aHTH6HOTHKAM M ee TPEHX

AsTtopst ofcaenocsanu 69 wmramMmo Kl. pneumoniae mnoutw HCKIIOUUTENHHO
fblubero MpOUCXOXHEeHHs (M3 MOJOKA, HOCOBEIX OTBEPCTUH, NpPAMON KHUIIKH
H C KOXH Ha OCHOBAHHM BHIMEHH ); OBLIO IIPOBENEHO KX CPaBHEHME C 72 CEpOTH-
[IOBHIMM WITAMMAaM¥ AATCKOTO IIPOUCXOXIeHuA or 1955 r.

TiaBHOEe BHMMaHWE YIEJAJIOCH KMEIOUIEHCS B HACTOAIlee BpeMs UyBCTBUTENb-
HOCTHM K aHTUGHOTHKaM M OOCYXIEHMIO BOSMOKHOTO TDEHHA B STOM OTHOIIE-
HHE 3a mnocaenuue 25 jer. B xome Bcex OIBITOB MCIIONB30BAJMCh IUCKOBBIM
METON K B BajKHeMIIeM 3Tale TaKKe NUJIOLUOHHEIM MHKDOMETON, LJS yCTaHOBJIE-
HHUA MUHHMAJBHON HMHTHOHUIIMOHHOM KOHI[EHTpAlHM aHTHOGHOTHKOB.

Ilonyuyennsle pesyabTaThI:

1. Us obmero xomuuectsa 30 HCOBITyeMBIX IpemapaToB B obemx rpymmax
IWITaMMOB OBLIO yCTaHOBJIeHO 14 aHTMOMOTHKOB, HEJAOIIMX HUKAaKOro sddpexra
(fagurpauuH, nedaJOPUAUH, SPUTPOMHUNHUH, PYIMIUH, JUHKOMHUIIMH, METHUIH-
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JIMH, HOBOGHONIMH, HHCTaTHH, OJeaHAOMUIINH, OKCALJMJINH, IEHULU/IJIMH, [IPUCTH-
HaMMLWH, CIXPAMUIIAH, BAHKOMUIIWH ).

2. TepameBTHdecKn IepCIIEKTHBHBIE PE3YJIbTATH GBUIK IIOLYYEHH y LedamoTu-
na, TeHTaMHUIIMHA, KaHaMUIIMHA, KOJIMCTHHA, HEOMHIIWHA, OKCHTETPAlUKILHA,
MapoOMOMMIIMHA, TIOJMMHUKCHHA B, cTpentoMuimHa u TerpauukiuHa. B orHOmIE-
HUM K aMIOMOWIUIMHY ¥ Kapbemunmuwuauy 75—97,2 % mrammos oxasanucek
PE3UCTEHTHBIMU.

3. W30 Bcex cympdponamunos (cyiasdamuMunud, cynbdaMeToKCHpuH, Cyasdu-
COKCa30JI) B TEPaNeBTUYECKOM OTHOIIEHMM HAafNEeKHBIM OKas3aJICsi TONBLKO Cyiubda-
METOKCHUIHH.

4. OTHOCUTENIFHO BO3MOKHOTO YBENMYEHUS PE3UCTEHTHOCTH y CBEXe BHITENEH-
HEIX IITAMMOB B CPaBHEHHMU C CEPOTHIOBHIMM ITaMMaMM HATCKOTO MPOMCXOXKJe-
HuA or 1955 roma, OHO KaskeTCsi BO3MOXKHBIM y TEHTAMMIIMHA M KOJHUCTHHA,
(yue 3a MCHONB30BAHKA NUJIIOLUOHHOTO MUKPOMETOZNA ), Y KOTOPHIX KOJHUYECTBO
PEe3UCTEHTHBIX IITAMMOB yBeamumiocs Ha 13—13,5 %.
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