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The microbial contamination of the air and defined surfaces in'the waiting room and four 
surgeries of the clinic for small animals was studied between January and September 1989. The 
waiting room and surgery I, in which patients were examined to be treated immediately or refer­
red for further examination to specialists, were taken as an example of veterinary practice. During 
the period studied, 8,876 animals were seen there. On 12 occasions, the air was examined by sedi­
mentation and aeroscopic methods and the defined surfaces by swabbing. Air microflora in both 
the waiting room and surgery I increased between the opening and closing hours. In the other inves­
tigated rooms with different working regimens (surgery II, m, and IV), microbial counts in air 
samples were usually higher before than after surgery hours. The average surface contamination 
of tables and floors in these surgeries was higher than that in surgery I. From the surfaces tested, 
the lowest contamination with lactose-utilizing microbes was found on the preparation tables in all 
four surgeries and on the examination table in surgery I both before and after surgery hours. From 
the micrococci isolated from air samples, 32.8 % were found to be staphylococci positive in the 
plasmacoagulase test. 

Microbial contamination, air, surface, veterinary surgery 

In hospitals for small animals, microbial contamination of the air and surfaces may increase to such an extent that 
it may become a source of acquired infection for the animals treated there (B e c h - N i e I sen 1979). In both human 
and veterinary medicine this condition is called a hospital-acquired or nosocomial infection (P 0 s P U iI 1978: 
May r 1983) or Krankenhaus Infektion (G ru n d etal. 1985). Theiroccurrenceranges from 2 % to 20 % (D a s c h n er 
1979 cited by Grund et al. 1985). UttIe information, however, has been published on studies in small animal 
practice (Silberg etal. 1967; Baker 1969; Live and Nichols 1960; Grund etal.1985). 

With a continuing privatization of veterinary practice in our country, which leads to the establishment of sur­
geries for small animals, data on hygienic standards will be needed. The requirements for arrangement and furnish­
ing of private veterinary consulting rooms and surgeries have been described by Williamson (1967). The 
present study provides information about microbial contamination of the air and defined surfaces in selected out­
patient surgeries of the Internal Clinic for Small Animals at the University of Veterinary and Pharmaceutical Sci­
ences in Brno. Some issues associated with the sanitary regimen of the new veterinary surgeries are discussed. 

Materials and Methods 

• The period of study lasted from January 11 till September 13, 1989. During that time, 8,879 patients were treat-
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ed in surgery I with an attached waiting room. These rooms were situated in building no. 6. The other three surge­
ries (II, m and IV) used for specialised examinations were in the rear tract of building no. 9. 

The dimensions of the surgeries ranged between 59 and 104m3 with the height being 310 em. No automatic ven­
tilation was installed. The coefficient oflighting ranged between 1:3.7 and 1:5.6. Cleaning and disinfection in the wait­
ing room and surgery I were performed regularly; examination tables were cleaned after each patient, floors and the 
whole equipment after the end of surgery hours on the same day. In the specialised surgeries (II, m and IV) where the 
numbers of patients were smaller and less regular, the sanitary regimen included cleaning and disinfection of all 
tables after each patient but the overaII cleaning was often carried out before opening hours on the following morning. 

All the rooms were examined on 12 occasions. Air sampling was carried out by sedimentation (twelve times) 
and aeroscopic (six times) methods at 6 to 7.30 and at 12 to 14.30, i. e. before and after the surgery hours. Air 
samples were collected on 2 Petri dishes of each medium always in the same place of the room. 

The media employed were: 4 % meat-peptone agar (MPA) for overall microbial counts, blood agar with 10 % 
NaCl for micrococci, Endo agar for lactose-utilizing microbes (1.+ and L-), Czapek-Dox agar for overall counts of 
microbes and fungi. The time of sedimentation was 2 112 min for MP A and Czapek-Dox agar, 5 min for blood agar 
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and 20 min for Endoagar. To inoculate MPA, Czapek-Dox and Endo agar, 20 I of air were collected by an aero­
scope; for blood agar, 50 I of air were used. Petri dishes with MP A and Endo agar were incubated for 24 h at 37 0(;, 
those with. blood agar for 48 h at 37°C and samples on Czapek-Dox agar were incubated for 6 to 7 days at room 
temperature. Colony counts ·on Petri dishes were converted to the number of microbes per cubic metre according 
to the formula by Spurnyet al. (1961). 

The contamination of defined surfaces (4 to 8) on the floor and preparation and examination tables was assessed 
by swabbing an area of 100 cm2• Each swab was subsequently extracted by shaking for 15 min with 10 ml of ste­
rile buffered saline in a tube. From this the swab was transferred to a tube with Savage's medium containing a gas 
collector and I ml of the extract was added to Savage's medium in another tube. The presence ofL+ microbes was 
indicated by a change in colour and the development of gas. The number of L+ microbes and overall microbial 
counts were assessed on Petri dishes with Endo agar and 4 % MPA, respectively, inoculated with 0.2 ml aliquots 
of the extract and incubated for 24 h at 37°C. The results were converted to counts per surface area of I cm2• 

From the colonies of micrococci growing on blood agar with 10 % NaCI, staphylococci were identified by the 
plasmacoagulase test. Altogether 68 colonies were isolated to be further tested. 

Results 

The microbial contamination of the air in surgery I and the attached waiting room is shown 
in Figs 1 and 2. This area, whose function is primary admission of patients followed by fur­
ther detailed internal or surgical examination, if indicated, can be regarded as an example of 
regular veterinary practice. The microbial contamination of surfaces in surgery I is com­
pared with surface contamination in surgeries II, ill and IV in Tables 2 and 3. 

Fig. 1 indicates that microbial contamination of the air in the waiting room and surgery I, 
as measured by sedimentation, was lowest before opening hours and highest after the end of 
the working day. There was a difference in the findings on Endo agar and MPA between the 
surgery and the waiting room. 

The microbial contamination assessed by the aeroscopic method (Fig. 2) suggests that 
even in the waiting room an increase in the number of L- microbes in the air occurred at the 
end of working hours. 

In surgery I, the assessment of L+ microbes on Endo agar after air sampling by sedi­
mentation showed that from 12 examinations before the opening hours there were 3 (25.0 % ) 
positive results compared to 7 out of 12 samples (58.3 %) after the end of working hours. 
For L- microbes, positive results were found on 4 out of 12 (33.4 %) and 9 out of 12 (75.0 %) 
occasions, respectively. Positive findings for both L+ and L- microbes after air sampling 
with the aeroscopic method were similar; before opening the frequencies were 0.0 % and 
16.7 %, respectively, after closing the frequency of both microbial types was 60.0 %. 

Figs 1 and 2 show that in both surgery I and the waiting room, the persistent contamina­
ting factor in the air was the presence of fungi. These constituted a major proportion of all' 
microbes detected on Czapek-Dox agar. Their occurrence was in the order of 103 micro­
organisms per m3 both before and after surgery hours. 

Table 1 indicates that the average counts of microbes in the air of surgeries II, ill and IV 
were generally higher before than after surgery hours with the use of either method. The only 
exceptions were concentrations of fungi on Czapek -Dox agar and, in one case (II S), of micro­
bes collected on Endo agar. 

Table 2 shows that there were no considerable differences in microbial counts per floor area 
(1 cm2), as assessed by cultivation on MP A, before and after surgery hours in all surgeries 
examined (I, II, ill, IV). However, the contamination of examination tables was occasionally 
found to have decreased in surgeries I, II and ill after working hours. The average contamina­
tion of floors and tables was generally higher in surgeries II, ill and IV that in surgery I. 

Table 3 shows that the proportion of samples which gave positive findings of L+ microbes 
on the defined surfaces was high in surgery I both before and after surgery hours. However, 
the average values for corresponding surfaces in surgeries II, ill and IV were evenhighei. 

The lowest contamination of examined surfaces with L+ microbes in surgery I was found 
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on the preparation table and one of the examination tables both before and after the surgery 
hours. Similar situation was observed in surgeries II, III and IV. The average counts ofL+ 
organisms on 1 cm2 of defined surfaces in surgery I were 14 before and 15 after the surgery 
hours. In surgeries II, III and IV these values were 5.0, 9.5 and 124.5, respectively, before 
opening, and 8.5, 13.5 and 17.0, respectively, after closing. The value of 124.5 for L+ 
microbes in surgery IV was a surprising finding. 

Table I 

Av ....... mlcroblal c:ounls per <able _In the air of IIIIl'I"rlesn, m and IV collected by aeroscople and sedimentation metbods before and 
lifter the sufIII!I'Y boun 

i 
Meat,peptone Blood agar Endoagar Czapek,Dox agar 

agar with 100NaCi L+ L- total overall counts fungi 

'" B A B A B A B A B A B A B A 

II AE 6100 3700 1000 5SO 17 11 130 0 137 11 7900 4100 3900 1900 
SE 3400 1900 480 370 8.3 13 19 56 27.3 69 3900 5200 1400 1900 

III AE 11600 1200 850 170 84 5 230 10 314 IS 2700 2600 1200 1700 
SE 2500 1900 320 250 88 1.5 ISO 16 268 17.5 4700 3900 800 1500 

N AE 9500 2400 1600 530 88 11 240 IS 328 26 8900 3100 4700 2100 
SE 4500 1500 690 630 200 41 210 4.1 410 45.1 J800 4100 1200 1700 

AE, aeroscopic method; SE, sedimentation method; B. before opening; A, after closing 

Table 2 

Average micrnblal contamlnatlon of dellned surfaces, IISSeIISed on MPA, in surgeries I, U,1II, and IV before and lifter the IIIIl'I"ry boun. 
'The values relate to areas or 1 em'. 

Floor Examination table Preparation table 
Surgery 

B A B A B A B A 

I 196.3 204.8 77.5 26.9 11.4 56.7 13.4 194.7 

II 554.0 205.0 159.4 47.2 - - 78.9 141.3 
III 381.5 369.6 139.6 103.0 - - 108.7 59.3 
N 379.2 485.7 278.4 371.0 - - 38.9 24.6 

B, before opening; A, after closing 

Table 3 

PositIve I1ndlngs or L+ micrnbes (In %) In the samples collected by swabbing from aU the dellned surf .... In eacb IIIIl'I"ry 

sampling 

Surgery before opening hours at closing time 

SIS SIE FJE SIS SIE FJE 

I 72.4 55.7 17.7 85.2 62.5 23.8 

II 85.5 82.0 24.4 84.0 68.9 6.0 
III 97.5 83.3 27.8 88.9 84.4 34.4 
N 86.4 85.0 30.0 90.0 75.0 27.8 

L+ IlUcrobes were assayed 10 Savage's medIum mocu1ated WIth swabs (SIS)and I ml extract (SIE), and on Petri dishes WIth Endo agar moculated WIth 
0.2 ml extract (FJE) 

From micrococci collected on blood agar with 10 % NaCl, 68 colonies were isolated and 
identified, There were 22 staphylococcus strains with a positive plasmacoagulase test (32,8 %) 
and 3 staphylococcus strains were plasmacoagulase negative. The colonies of Gram-posi­
tive micrococci produced white, yellow or, occasionally, ochrous pigment. 

Discussion 

The microbial contamination of the environment, as assessed by sedimentation and aero­
scopic methods, showed different results in surgery I and the attached waiting room and in 
the other surgeries (II, III and IV), 
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In the surgery I-waiting room complex, which was considered to represent a typical vete­
rinary practice, the microbial concentration was considerablly lower before opening than 
after the end of working hours. This was observed repeatedly in both rooms in spite of regu­
lar cleaning and disinfection routines, because the number of treated patients was very high. 

The flow of patients and the cleaning routines were different in surgeries II, ill and IV. In 
each of the rooms, the number of patients seen was different, generally being lower than in 
the surgery I -waiting room complex. Full cleaning and disinfection were done after the exam­
ination of each animal. These results are in agreement with the studies performed in 
1982-1983 in a new hospital for small animals at the Free University in Berlin. G run d et al. 
(1985) investigated the microbial contamination in the policlinic and surgery wards. The 
counts and spectrum of microbes were found to be related to the flow of treated patients, 
weekly and daily opening and closing hours, the degree of ventilation and the standard of 
sanitary procedures. 

Opinions on the highest acceptable amount of microbes in the closed rooms of hospitals 
differ considerably. B ourdillon et al. (1948), cited by Halaeka and BlaZek (1960), require 
for operating theatres of human hospitals not more than 70 microbes in 1 m3 of air in neu­
rosurgery, 300 per m3 in large operating theatres and 700 per m3 in small operating theatres. 
Pekarek and Eisnerova (1960), in internal instructions, permit in 1 m3 of air up to 
1500 microbes for delivery rooms, nurseries and post-operation units, up to 2500 microbes 
for puerperal wards and up to 1000 microbes for operating theatres, if the aeroscopic method 
is used. Our results show that the values recorded in the surgeries of the veterinary teach­
ing hospital in Brno were up to the order of lQ4 microbes in 1 m3 of air, collected on MPA, 
as contrasted with the range of 1.0 to 2.5xl03 required by the above mentioned authors. 

G run d et al. (1985) used the Anderson aeroscope for their examinations at the Free Uni­
versity in Berlin and found that, in the policlinic, the limit value of 200 microorganisms in 
1 m3, recommended by R u den (1978), was exceeded only in one of30 samples examined. 
Air contamination in operating theatres exceeded the recommended limit of 30 microorga­
nisms per m3 in 4 samples. The authors, however, found severe contamination of the surfa­
ces of examination and operation tables (7,985 to 12,000 CFU/16 cm2) with a high propor­
tion of Gram-negative rods (35 % to 45 %) and pointed out the importance of regular disin-
fection. . 

Our results can be compared with those concerning microbial contamination of the envi­
ronment in a piglet cage rearing station of the piggeries with minimal motbidity (F i ~ e r 
1978a, b). The strict sanitary routine used in a piglet rearing unit in Bfeclav (Kukla et al. 
1978) gives a basis for comparison with the results recorded in the veterinary teaching hos­
pital. Air contamination was at the same level in the surgeries and, by some criteria (counts 
on MPA and Endo agar), even lower in the waiting room. Similarly, microbial contamina­
tion on the surfaces of preparation tables in surgeries II, ill and N (78.9 microbes/cm2 before 
opening; 59.3 microbes/cm2 after closing; 38.9 before and 24.6 microbes/cm2 after surgery 
hours) is comparable with the contamination of indicated places in the piglet cage rearing 
station after disinfection (55.17 to 66.20 microbes/cm2) (FBer 1978b). In surgery I, the 
results on the surfaces of examination tables before opening and after closing (11.4 to 77 .5 
microbes/cm2) and on the preparation table before opening (13.4 microbes/cm2) were satis­
factory. 

The average overall contamination, assessed on MP A, on the defined floor areas in all the 
surgeries and on the surfaces of examination tables in surgeries II, ill and N (with the excep­
tion of surgery II after closing) was higher than the average value of 79 microbes/cm2 
required as a measure of the efficiency of disinfection in pig sheds (H 0 j 0 v e c et al. 1977). 

The proportions of L+ microbes on the surfaces of examination and preparation tables 
were particularly high in all rooms both before opening (72.4 % to 97.5 %) and after clo-
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sing (84.0 % to 90.0 %) as compared with the limit given by Hoj ovec et al. (1977), 
which is 1.57 % of positive findings after efficient disinfection, tested by swabbing. How­
ever, when checking for the efficiency of disinfection in 8 departments of the piglet cage 
rearing station, this strict demand was met only immediately after disinfection (F is e r 
1978a). 

Based on the indicative results presented, it is necessary to emphasize the importance of 
repeated thorough disinfection of all surfaces with which patients have come into contact in 
the surgery. These results also suggests that the current cleaning and disinfecting routine for 
the exposed surfaces is not adequate. The considerably high proportion (32.8 %) of plasma­
coagulase-positive staphylococci isolated from the micrococci in air samples and the counts 
of fungi per m3 of air in the surgeries call for a better decontamination of the air either by in­
creased aeration of the rooms during surgery hours or by application of UV radiation during 
closing hours. 

In conclusion, our preliminary observations indicate the need for further work to define 
adequate guidelines for general sanitary regimens and for their extension to specific clinical 
situations. 

Mikrobialnl kontaminace prostredi na klinice pro mala zvirata fakultni nemocnice 
Vysoke skoly veterinarni a farmaceuticke v Brne 

V obdobi od ledna do zan 1989 byla ve 12 odberovych dnech zjiSfovana mikrobialni kon­
taminace ovzdusi a indikatorovych ploch cekamy a ctyr ordinaci kliniky pro mala zvieata 
Vysoke skoly veterinami a farmaceuticke v Brne. Za modelove prosti'edi byla povazovana 
cekama a ordinace I, kde peichazejici pacienti byli vyseti'eni, oseti'eni pnmo na miste nebo 
odeslani k dalSimu specialnimu vyseti'eni. Pruchodnost pacientii cekamou a ordinaci I cini­
la za sledovane obdobi 8 876 zvieat. 

V kaZdem odberovem dni bylo ve vsech sledovanych mistnostech provedeno vyseti'eni 
ovzdusi sedimentacni a aeroskopickou metodou a sterovou metodou vyseti'eny indikatoro­
ve plochy peed zahajenim a po skonceni ordinacnich hodin. Vysledky ukazaly v cekame 
a ordinaci I vzestup vzdusne mikroflory mezi zacatkem a koncem provozu, pi'icemz pocty 
plisni byly vysoke trvale. V ostatnich sledovanych ordinacich, ktere mely odlisny provozni 
refim, byla kontaminace ovzdusi obvykle vyssi peed zahajenim, nef na konci provozu. Pnl­
merna kontaminace indikatorovych mist podlah a odkhidacich a vyseti'ovacich stolii byla 
v ordinacich II, III a IV pravidelne vyssi nez v ordinaci I. Vyskyt mikrobii zkvasujicich lak­
tozu, ktere jsou povaZovany za indikatory fekaIniho zneciSteni, byl nejnizsi na odkladacich 
stolech vsech ordinaci ana vyseti'ovacich stolech ordinace I na pocatku i na konci provozu. 
Isolovane vzdusne mikrokoky byly dale identifikovany a ve 32,8 % byly prokazany plas­
makoagulazo-pozitivni stafylokoky. 

MMKpolSManbHoe 3apa)l(eHMe nOMeLlleHMM KnMHM~eCKMX 
KalSMHeToB ManblX )l(MBOTHbIX cpaKynbTeTCKOM 

lSonbHMLlbl BblCwero BeTepMHapHoro MHCTMTYTa B EiPHO 

C flHBapfi AO ceHTfl6pfl 1989 npOBOAl-1nl-1 I-1CCneAOBaHI-1f1 MI-1Kpo61-1MbHOH KOHTaMI-1HaLll-11-1 1-1 I-1HA­
I-1KaTOpHblX nOBepxHocTeH 3Ma O)l(I-1AaHI-1f11-1 4eTbipex Ka61-1HeTOB KnI-1HI-1KI-1 MMblX )l(I-1BOTHbIX BeTe­
pl-1HapHOro I-1HCTI-1TYTa B 6pHO. MOAenbHoH cpeAoH CI.II-1TMI-1 3M O)l(I-1AaHI-1f1 V 1-1 Ka61-1HeT I, B KOTO­
POM I-1CCneAOBanl-1 npl-16blBalOIlII-1X naLll-1eHTOB 1-1 HenocpeACTseHHO ne41-1nl-1 no nOCTaBneHHOMY 
AI-1arH03Y I-1nl-1 ompaBnflnl-1 Anfl AMbHeHwero I-1CCneAOBaHI-1f1 B APyrl-1e Ka61-1HeTbl. 3MOM O)l(I-1AaHI-1f1 

.. 1-1 ynoMflHYTblM Ka61-1HeTOM B Te4eHI-1e I-1ccneAyeMoro nepl-10Aa npownl-1 8 876 )l(I-1BOTHbIX. 
AnflI-1CCneAOBaHI-1f1 aTMoccpepbl npl-1MeHflnl-1 CeAI-1MeHTaLll-10HHblH 1-1 a3pOCKOnl-14eCKI-1H MeTOAbl, 
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AJlSI \I1CCneAOBaH\I1S1 \I1HA\I1KaTOpHblX nOBepXHOCTeH - MeTOAa Ma3KOB. ~3 n\l1TaTenbHblX CpeA np\l1-
MeHSln\l14% MPA, KPOBSIHOH arap C 10% NaCI, arap 3HAe, arap 4aneK-AoKca \11 cpeAY no CaBa>KY. 
~30n\l1pOBaHHblx B03AYWHbiX M\I1KPOKOKKOB \I1CCneAOBan\l1, onpeAenSiSI POA CTaqJ\l1noKOKKYC C n03\11-
T\I1BHblM nna3MoKoarynSlll\l10HHbiM TeCTOM. 

B 3ane O>K\I1AaH\I1S1 V \11 np\l1eMHOH 16blno YCTaHoBneHo nOCTeneHHoe YBenW-IeH\I1e B03AYWHOH M\I1K­
pocpnOPbl C Hal.lana AO KOHlIa Aoo6eAeHHoro pa6ol.lero BpeMeH\I1. YBen\l1l.1\11naCb TaK>Ke l.IaCTOTa 
3aXBaTa 1 + \111- M\I1Kpo6oB B KOHlIe pa6ol.lero BpeMeH\I1 Ha 33,3 % \I1n\l1 Ha 41 ,6 %, a TaK>Ke Ha 60,0 % 
\11 Ha 43,3 %. nOCTOSlHHO BblCOK\I1M\I1 6bln\l1 AaHHbie no I.I\I1CneHHOCT\I1 nneCeH\I1, Cn9AOBaTenbHO, OKO­
no 103 Ha 1 M3 B03Ayxa AO \11 B KOHlIe pa60Tbi B 3ane O>K\I1AaH\I1S1 V \11 B Ka6\11HeTe I. B OCTanbHblX \I1C­
cneAyeMblx Ka6\11HeTax C OTn\l1l.1alOLlI\I1MCSI pe>K\I1MOM pa60Tbi I.I\I1CneHHOCTb BblSlBnSleMblX CeA\I1MeH­
Tall\l1eH \11 a3pOCKOn\l11.1eCK\I1M MeTOAOM M\I1Kpo6oB 6blna 60nbweH l.IaCTblO Bblwe AO Hal.lana, l.IeM B 

• KOHlIe pa6oTbl. CpeAHSISI KOHTaM\I1Hall\l1S1 \I1HA\I1KaTOpHblX MeCT nonOB \11 npolleAypHblX CTonOB 6blna 
BcerAa 60nbwe B np\l1eMHblX II, III \11 IV no cpaBHeH\I11O C Ka6\11HeTOM I. 

• 

• 

• 

CaMaSI H\I13KaSll.laCTOTa Han\l1I.1\11S11 + M\I1Kpo6oB \I1HA\I1KaTOpHblX nOBepxHocTeH 6blna YCTaHoBneHa 
AO \11 B KOHlIe pa60Tbi Ha CTonax AJlSI OTKnaAbIBaH\I1S1 BeLlleH Bcex \I1ccneAyeMblx Ka6\11HeTOB \11 Ha npo­
lIeAypHblX cTonax Ka6\11HeTa I. ~ccneAOBaH\I1eM \I130n\l1pOBaHHbix B03AYWHbiX M\I1KPOKOKKOB 6blno 
YCTaHoBneHo B 32,8 % nna3MoKoarynSl3a-nOnO>K\I1TenbHblx CTacp\l1nOKOKKoB. 
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