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Abstract 

Mdz 0., F. Vymola, E. Vrbova: Sensitivity of Herd Strains of Klebsiella pneu
moniae to Antibiotics and its Trend. Acta vet. Bmo, 50, 1981: 201-205. 

Sixty nine strains of KI. pneumoniae of almost exclusively bov~e 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 KI. 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 % of strains were resistant to ampi
cillin and carbenicillin. 
3) Among sulphonamides (sulphadimidine, sulphamethoxidine and sulphisoxazole), 
only sulphamethoxidine proved to be effecti~. 
4) An increase in resistance in newly isolated strains of KI. 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 %, 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 Klebsiella 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 Kl. 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 KI. 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 aI. (1975) who isolated 148 Kl. 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 chlor8mphenicol 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 Kl. pneu
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 suffer.ring from acute parenchymatous mastitis, 20 strains from milk of clinically 
healthy dairy cows of herds in which KI.-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 mettitis). 

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 ",g/ml, whereas all other 
dilutions (128, 64, 32, 16, 8, 4, 2, 1 and 0.5 ",g/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 106/ml of microbial cells was prepared by I-hour incubation 
of the strains in Brain Heart broth at 37 cC. It was filled by an automatic inoculator. The results 
were read with aid of an illuminated viewer after an 18-hour incubation at 37 cC. 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 % Kl.pneumoniae strains. Similar results were also obtained with sulfona
mides: sulfadimidine and sulfisoxazole inhibited bacterial growth only in 28 
to 48 % 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 to 92.7 % of strains. With herd strains, therapeutically prospective proved 
to be sulphamethoxydine in 89.9 % 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 

I I 
Preparation Crite- Trial stranis I Serotype strains Crite- Trial strains I Serotype strains 

rion (69) (72) rion (69) (72) 
(mm) Number(%) , Number(%) (pg/mI) Number(%) Number(%) 

i I 

Antibiotics: 
Ampicillin 4.7 > 69 (100) 72 (100) 32 < 52 (75) 57 (79.2) 
Carbenicillin 5.2 > 66 (96.6) 70 (97.2) 32 < 62 (89.8) 67 (93) 
Cephalothin 3.5 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) 

I 
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 > 3 (4.3) 9 (12.5) 12 < 9 (13) 

I 
5 (6.9) 

Chemotherapeuticals: 

I 

Sulfadimidine 3.3 > 28 (40.6) 52 (72.2) 

I 
Sulfamethoxydine 2.2 > 7 (10.1) 50 (69.4) 
Sulfisoxazole 3.7 > 29 (42) 49 (68) I 

I 

I 

I 

I 

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 %, 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 Kl. 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 
Kl. 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 Kl. 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 stajovYch kmenu Klebsiella pneumoniae na antibiotika a jeji 
trend 

V praci bylo vyserreno 69 kmenu Kl. pneumoniae temer vyhradne bovinniho 
puvodu (z mleka, nosnich otvoru, rekta a s kuze pri hazi vemena) a srovnano se 
72 serotypovYmi kmeny danskeho puvodu z roku 1955. Hlavni zajem se rykal 
soucasneho rejsrriku ucinnych antibiotik a posouzeni mozneho trendu na tomto 
useku za poslednich 25 let. V rozsahu vsech pokusu bylo pouZito diskove metody 
a v nejryznamnejsi etape take dilucni mikrometody pro stanoveni minimalni 
inhibiCni koncentrace antibiotik. 

Dosazene rysledky: 

1. Z celkoveho poctu 30 zkousenych preparatu bylo v obou skupinach kmenu 
14 antibiotik (bacitracin, cephaloridin, erythromycin, fucidin, linkomycin, methi
cilin, novobiocin, nystatin, oleandomycin, oxacilin, penicilin, pristinamycin, spi
ramycin, vankomycin) bez jakehokoliv ucinku. 

2. Terapeuticky perspektivni rysledky byly zjisteny u cephalotinu, gentamycinu, 
kanamycinu, kolistinu, neomycinu, oxytetracyklinu, paromomycinu, polymyxinu 
B, streptomycinu a tetracyklinu. Vuci ampicilinu a karbenicilinu: bylo 75-97,2 % 
kmenu rezistentnich. 

3. Ze sulfonamidu (sulfadimidin, sulfamethoxydin, suifisoxazoI) se projevil jako 
terapeuticky nadejny pouze sulfamethoxydin. 

4. Co se ryka mozneho narustu rezistence u cerstve izolovanych kmenu oproti 
serotyporym kmeni'1m danskeho puvodu z ro~ 1955, Ize 0 nem hovorit pouze 
u gentamycinu a kolistinu (a to jen za pouZiti dilucni metody), kde se pocet odolnych 
kmenu zrysil 0 13 resp. 13,5 %. 

q }'BCTBHTeJIbHOCTb XJIeBHbIX IIITaMMOB Klebsiella pneumoniae 
K aHTH6HOTHKaM H ee TpeHJl 

ABTOPbI o6CJIeJlOBaJIH 69 IIITaMMOB Kl. pneumoniae rrOqTH HCKJIIOqHTeJIbHO 

OblqberO rrpoHcXO>KJleHHa (HS MOJIOKa, HOCOBbIX OTBepCTHH, rrpaMoH KHIIIKH 

II C KO>KH Ha OCHOBaHHH BbIMeHH); 6bIJIO rrpOBeJleHO HX cpaBHeHHe C 72 cepoTH

rrOBbIMH IIITaMMaMH JlaTCKOro rrpoHCXO>KJleHHa OT 1955 r. 

rJIaBHoe BHHMaHHe YJleJIaJIOCb HMeIOrqeHca B HacToarqee BpeMa qYBCTBHTeJIb

HOCTH K aHTH6HOTHKaM H oocY>KJleHHIO BOSMO>KHOrO TpeHJla B 3TOM OTHOIIIe

HHH sa rrOCJIeJlHHe 25 JIeT. B XOJle Bcex OIIbITOB HCrrOJIbSOBaJIHCb JlHCKOBbIH 

MeTOJl H B Ba>KHeHIIIeM 9Tarre TaK>Ke JlHJIIOqHoHHblH MHKpoMeTOJl JlJIa YCTaHOBJIe

Hna MHHHMaJIbHOH HHrH6HqHoHHoH KOHqeHTpaqHH aHTH6HOTHKOB. 

TIOJIyqeHHble pesYJIbTaTbI: 

1. lis o6rqero KOJIHqecTBa 30 HCIIbITyeMbIx rrperrapaTOB B o6eHx rpyrrrrax 

IIITaMMOB 6bIJIO YCTaHOBJIeHO 14 aHTH6HOTHKOB, HeJlaIOrqHx HHKaKoro 9q,q,eKTa 

(6aqHTpaqHH, qeq,aJIOpHJlHH, 9PHTpoMHqHH, q,yqHJlHH, JIHHKOMHqHH, MeTHqH-
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JIHH, HOB06HOIJ;HH, HHCTaTHH, OJIeaH,nOMHIJ;HH, OI<CaIJ;HJIHH, IJ;eHHIJ;HJIJIHH, rrpHCTH

HaMHIJ;HH, CrrHpaMHIJ;HH, BaHI<OMHIJ;HH). 

2. TeparreBTHqeCI<H rrepcrreI<THBHDle pe3YJIbTaTbI 6bIJIH rrOJIyqeHbI y IJ;e<paJIOTH

[la, reHTaMHIJ;HHa, I<aHaMHIJ;HHa, I<OJIHCTHHa, HeOMHIJ;HHa, oKcHTeTpaIJ;HKJIHHa, 

rrapoMoMHIJ;HHa, rrOJIHMHKCHHa B, CTperrTOMHIJ;HHa H TeTpaIJ;HKJIHHa. B OTHOIIle

HHH I< aMrrHIJ;HJIJIHHY H I<ap6eHHIJ;HJIJIHHY 75 - 97,2 % IIlTaMMOB OKa3aJIHCb 

pe3HCTeHTHbIMH. 

3. M30 Bcex CYJIb<p0HaMH,noB (cYJIb<Pa,nHMH,nHH, cYJIb<paMeTOI<CH,nHH, CYJIb<PH

cOKCa30JI) B TeparreBTHqecI<OM OTHOIIleHHH Ha,nelKHDIM OKa3aJICH TOJIbKO cYJIb<Pa

MeTOKCH,nHH. 

4. OTHOCHTeJIbHO B03MOlKHoro YBeJIHqeHHH pe3HCTeHTHOCTH Y CBelKe BbI,neJIeH

HbIX IIlTaMMOB B cpaBHeHHH C cepOTHrrOBbIMH IIlTaMMaMH ,naTCKoro rrpOHCXOlK,ne

HHH OT 1955 ro,na, OHO I<alKeTCH B03MOlKHDIM Y reHTaMHI~HHa H I<OJIHCTHHa, 

(JIHillb 3a HCrrOJIb30BaHHH ,nHJIIOIJ;HOHHOrO MHI<poMeTO,na), Y I<OTOPbIX KOJIHqeCTBO 

pe3HCTeHTHbIX IIlTaMMOB YBeJIHqHJIOCb Ha 13 -13,5 %. 
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