MEOULIMHA
MEDICINE

DOI 10.31489/2022BMG4/164-172

L 4
UDC 613.31.34:614.777 (574.31)

S.B. Akhmetova*, I.A. Belyayev, A.O. Omarova, Zh.T. Amiri@\

Karaganda Medical University, Karaganda, Kazakhstan
*Corresponding author: S.Ahmetova@qmu.kz

The study of microbial contamination of water and sanit ilities in the Karaganda
regional clinical hospital during’differ t ns

atefmanagement facilities play a key role
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r study, the following conclusions can be
tors in the studied samples of tap water can be
by systematic excesses of both total coliform
and thermotolerant coliform bacteria. In the gity of Ka a, there is a great stability in the quality of water
excess of standard indicators. It can talk about either the low
quality of water treatment, or about g lems in the water supply network at the sampling points (Re-
gional Clinical Hospital of Karaganda). same time, it is worth noting the high percentage (almost
r, there is a lower percentage of positive samples and a sig-
nificantly lower microbiahguantity ality of drinking water decreases in the spring, we believe that the

In modern conditions, the quality of water supply and the state
in maintaining the health of people and animals, as well as the

water into the source. Violati e technological conditions for the operation of water treatment facilities,
secondary water poll w t water distribution networks could also be the cause of unsatisfactory
results. In the Regio ic@l Hospital of Karaganda, a higher percentage of positive swabs is noted, which
is associated wi er load on the regional hospital, as well as a better supply of antimicrobial disinfect-
selection of more resistant strains.

Introduction

ater is one of the main environmental factors that can have both a positive and a negative
impact o ealth of the population, and providing the population with high-quality drinking water is one
of the most important factors in protecting health.

Water is one of the main factors in the spread of infectious diseases. The water way of transmission is
typical for cholera, typhoid fever, dysentery, leptospirosis, tularemia, infectious hepatitis, adenovirus infec-
tions and helminthiases. The cause of morbidity in about 40 % of the population is microbiological contami-
nation of water [1-3].

Drinking water transported through distribution networks will be subject to both chemical and microbi-
ological quality changes. Contamination of drinking water, especially fecal contamination, is a major public
health problem.

Exposure to unsafe drinking water can occur in domestic (home) and non-domestic settings, such as
healthcare facilities (HCF) [4].
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Sanitary and bacteriological control in medical facilities is the creation and maintenance of safe condi-
tions for the treatment and diagnostic process for both patients and medical personnel. Safety is also im-
portant, especially in settings with vulnerable populations such as immunocompromised patients in
healthcare settings [5].

According to the WHO, drinking water is water that does not pose a risk to health during the entire time
it is consumed. The safety criterion is compliance with the requirements of state regulations [6].

The quality of water in water bodies, drinking water in centralized water supply systems is regulated by
the requirements set forth in the sanitary rules: “Sanitary and epidemiological requirements for water
sources, places of water intake for domestic and drinking purposes, domestic and drinking water supply and
places of cultural and domestic water use and safety of water bodies” Order of the Minister of National
Economy of the Republic of Kazakhstan dated March 16, 2015 No. 209. Registered with the Ministgy of Jus-
tice of the Republic of Kazakhstan on April 22, 2015 No. 10774 [7].

Sanitary and bacteriological monitoring is an important criterion for surveillance in a ter is-
sues. Drinking water must comply with the regulated indicators for microbiologicalﬁ\ isti

entyin

stages of water supply to the consumer [8—13]. Therefore, the actual task of water treatm
population with drinking water is to guarantee its safety in terms of epidemics.

The purpose of our study is to assess the level of microbial contamination and sanitary facili-
ties in the Regional Clinical Hospital of Karaganda district in different seasons ey

Experimental

In the regional clinical hospital of Karaganda in the spring-summe utumn-winter periods, samples
of tap water and swabs from environmental objects were taken i thg,foll@wing Objects (Tab. 1).

\ Table 1
: nmental objects

eutic and surgical building).
Spring-summer period

ater samples and 38 swabs from environ-
mental objects.

Number of water sampling and washings

Regional Clinical Hospital of Karaganda

Autumn-winter period

22 water samples and 50 swabs from environme
objects.

Water sampling was carried out in agcordance with the requirements of “Sanitary and epidemiological
requirements for water sources, placesge intake for domestic and drinking purposes, domestic and
drinking water supply and places of ahand domestic water use and safety of water bodies”, Order of the
Minister of National Econom Republic of Kazakhstan dated March 16, 2015 Year No. 209. Regis-
tered with the Ministry of Justic he"Republic of Kazakhstan on April 22, 2015 No. 10774” [14, 15].

When taking samples er taps, they were first burned with a flame of a burning cotton swab
moistened with alcohol,, th eyiwere completely opened and the water was drained for 10 minutes. Water
was poured into stékile [glas s (500 ml) in a sterile manner, without wetting the neck to prevent soaking
of the cork.

All water sa
was filled ou co bag (Thermo-Kont MK, Russia) was used to transport the test samples. The studies
day of selection [16, 17].
ed water samples were examined for microbiological parameters: total microbial number, to-
tal colifei eria, thermotolerant coliform bacteria [18-22].
rane filtration method [23, 24] was used to study water; the method is modern, accurate, and
provides quantitative and reproducible detection of contamination traces. The principle of the method is
based on filtering a certain volume of water through a membrane that traps bacteria. The membrane is then
incubated on an appropriate selective medium, which allows it to multiply and form colonies.

A single-funnel microbiological control system for membrane filtration manufactured by Sartorius was
used in the work, using a filtration system for cellulose nitrate filters with a pore size of 0.45 nm and sub-
strates with nutrient agar and Endo medium.

Sampling of swabs: sterile cotton swabs were moistened with 10 ml of sterile saline broth using a tem-
plate to wipe the surface of the objects in the horizontal and vertical directions. After taking samples from
the surface, swabs were immediately placed into test tubes with KODA transport medium [25-29].
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Washouts from environmental objects and hands of personnel after a day of incubation in broth culture
at a temperature of 36+1°C for 18-24 hours, subculture was carried out on solid nutrient media: Hi Media
Salmonella — Shigellachrom Agar, yolk-salt agar, Endo medium.

Results and Discussion

As a result of microbiological inoculation of tap water samples, fluctuations in CFU/mI are observed
according to the seasons of the year, which is associated with weather conditions. In the spring period, an
increase in CFU/mI is observed, and in winter, a decrease in CFU/ml, the study results are shown in Tables
2,3.

Table 2

The results of microbiological indicators of the quality of tap water in the regional clinical hospital of aganda
(therapeutic and surgical building) in the autumn-winter period

MAFAM / GCB
(CFU per 1ml) (CFU per 1ml) er 1ml)
N . ] Norm for ND: no | Norm accordj according
Water sampling points more than 50 ND: absen ND: absence in
CFU / ml 100 ml
Surgical building
1 General surgery Small procedural 3 0
2 Gynecology 1,6 8
3 Gynecology inventory 15 & 1
4 Proctology sanitary room 3 7
5 Purulent surgery, small procedural 2,3 4 2
6 Urology Small procedural Ne 1 7 6
7 Urology Small procedural Ne 2 7 6
8 Reception area shower 5 5
Therapeutic building
9 Endocrinology treatment room 12 12
10 | endocrinology service toilet 3 12 5
11 | Endocrinology room 3 7 7
12 | Nephrology treatment room 3 0 0
13 | Nephrology toilet 2,5 50 4
14 | Rheumatology toilet 1,6 20 54
15 | Neurology inventory 2,4 10 30
16 | Neurology procedural 2 5 40
17 | Pulmonology invent 2,5 25 25
18 | Pulmonolog 2,6 26 24
19 | Inventory agnostics 3 12 16
20 i atiment room 2,5 30 16
21 | W 2 3 4
22 A 3 10 4
Table 3

obiological indicators of the quality of tap water in the regional clinical hospital of Karaganda
(therapeutic and surgical building) in the spring and summer

Ne MAFAM / GCB TCB
(CFU per 1ml) (CFU per 1ml) (CFU per 1ml)
. ) Norm for ND: no Norm according to | Norm according to
Water sampling points more than 50 CFU / | ND: absence in 100 | ND: absence in 100
ml ml ml
Surgical Corps
1 Ward Ne 2 1 10 0
2 Dynamic Observation Chamber 2 4 2
3 endoscopy toilet 1 20 2
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4 Gynecology emergency room 1 22 3
5 Urology 1 28 1
6 Proctology 2 1 0
7 Thoracic department purulent 1 12 0
8 ICU service toilet 1 7 0
9 General surgery sanitary block 1 30 1
10 | Food preparation room gynecology 1 9 0
11 | Small procedural gynecology 0 0 2
Therapeutic building

12 | Inventory reception room 1 15 3
13 | Toilet for visitors to the polyclinic 1 1 3
14 | Rheumatology razdatka 1 1 2
15 | Resident Endocrinology 4 12 0
16 | Wc endocrinology 2 5

17 | Inventory rheumatology 4 30

18 | Rheumatology dispensing 1 6

19 | Nephrology treatment room 1 1 0
20 | Sanitary room left wing 1 15 0
21 | Endocrinology inventory 1 0 0
22 | Pulmonology razdatka 3 1
23 | Inventory neurology 1 0
24 | Food preparation room gastroenterology 1 2
25 | Electrotherapy cabinet 1 P 0

In the spring-summer and autumn-winter periods in the
hospital in Karaganda, the MAFAM indicators do not exce

The autumn-winter period, according to the resu
bial contamination in objects. According to the,study,
terms of the presence of intestinal bacteria (GCB)in this t
— treatment room) corresponds to ND.

Total coliform bacteria (CFU per 100 in 20 samples exceeded, in the sample (Inventory Gynecolo-
gy) regional clinical hospital in Karaganda reaghed 83 CFU per 100 ml.

The autumn-winter period was posi .4 % of samples for common coliform bacteria and the av-

Nater samples of the regional clinical
ndard (Tables 2, 3).

, TGB, indicates a significant level of micro-
es did not meet the hygienic standards in
le (Table 2) only one water sample (Neprology

erage titer was 19.6 CFU per 100 ermotolerant bacteria 90.9 % of samples, the average titer was

12.5 CFU per 100 ml.
Analysis of the microbial SC tap water at the points of sampling of the regional clinical hospi-

tal in Karaganda in the spgi
bacteria and TCB, which i

period of observation showed an excess in terms of total coliform

eslan indicator of microbial contamination (Table 3).
teria, the amount less than >10 CFU/100 ml was found in samples No. 2
0. 6 (Proctology), No. 8 (ICU service toilet), No. for visitors to the polyclin-

g the results, TCB was found in samples No. 2, No. 3, No. 4, No. 5, No. 9, No. 11, No.
14, No. 16, No. 18, No. 22, No. 24, and their number was from 1 to 3 CFU/100 ml in the

Thus, the percentage of positive samples according to GCB was 92 %, and the average titer was 11.8
CFU per 100 ml. Thermotolerant coliform bacteria were positive in 56 % of samples, mean titer 2.8. The
leading position in terms of the high indicator for the GCB of the test water sample was shown by a sample
(distributed pulmonology) 48 CFU/mI, a sample (inventory rheumatology) by TCB 13 CFU/ml.

Thus, unsatisfactory sanitary and bacteriological indicators for GCB and TCB indicate unsanitary con-
ditions and require measures to be taken to eliminate the unfavorable situation in the Regional Clinical Hos-
pital of Karaganda, especially in the spring.

Results of swabs from environmental objects: In winter, conditionally pathogenic microorganisms were
detected from the following washings of the Karaganda Regional Clinical Hospital: strains of Pseudomonas
aeruginosa in the gynecological department from the tap and toilet bowl, Acinetobacter baumanii from the
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toilet bowl in purulent surgery. The detection of typical nosocomial pathogens Pseudomonas aeruginosa and
Acinetobacter baumanii in swabs is epidemiologically alarming and requires an objective assessment of the
situation.

Results of washings from environmental objects: In winter, conditionally pathogenic microorganisms
were detected from the following washings of the Karaganda Regional Clinical Hospital: strains of Pseudo-
monas aeruginosa in the gynecological department from the tap and toilet bowl, Acinetobacter baumanii
from the toilet bowl in purulent surgery. The detection of typical nosocomial pathogens Pseudomonas aeru-
ginosa and Acinetobacter baumanii in swabs is epidemiologically alarming and requires an objective as-
sessment of the situation.

Thus, in the Regional Clinical Hospital of Karaganda, the presence of microorganisms characteristic of
pathogens of nosocomial infections such as S. aureus, Ps. aeruginosa, K. variicola and A. baumanig In large
multidisciplinary hospitals, such as the regional clinical hospital, the formation of its own microbioc 05|s of
a multidisciplinary hospital is natural, but these pathogens are characterized by high risks
multi- and pan-resistant strains.

Conclusions

water is traced.
f bo tal coliform and

During the study period, seasonal variability of indicators in the studied sa
The water of the central water supply is characterized by systematic excess
thermotolerant coliform bacteria.

In the city of Karaganda, there is a great stability in the quality of
sons, despite the excess of standard indicators. It can talk about either ality of water treatment or
about quality problems in the water supply network at the sa@pl' palnts (Regional Clinical Hospital of
Karaganda). At the same time, it is worth noting the high percentxh 98 %) of positive samples in the

angha

, regardless of the sea-

spring. In winter, there are a lower percentage of positive sa significantly lower microbial load.

The quality of drinking water decreases in the spring at the most likely reason for the de-
terioration in the quality of drinking water is the ingr
tions of the technological conditions for the operati
in worn-out water distribution networks could als

In the Regional Clinical Hospital of Karaganda,
associated with a higher load on the regionalghospital, as well as a better supply of antimicrobial disinfect-
ants, which leads to selective selection of morekesistant strains.

atment facilities, secondary water pollution
e of unsatisfactory results.
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C.b. AxmeroBa, 1.A. benses, A.O. Omaposa, XX.T. AMupxaHosa

KbuuabiH opTYypJi Mesrisiinge Kaparanabl KajJacbIHbIH
OO0JBbICTBIK KINHUKAJIBIK AyPYXaHACBIHIA CYAbIH KIHE
CAHUTAPJIBIK NAalJa1aHy OPbIHAAPbIHBIH MUKPOOTBIK JIACTAHYBIH 3€pTTEY

Kasipri yakpITTa cyMeH »aOApIKTay camachl )koHe Cy MaiiianaHy 0OBeKTIICPiHiH XKaFaaibl afaMaap MEH jka-
HyapJIapAblH JICHCAYJIBIFbIH, COH/Iali-aK XaJIbIKTBIH OMIp CYpPy camachiH Kojjayaa 6acTsl pein aTkapaasl. Ma-
KaJIaHBIH MaKcaThl — OOJIBICTBIH OPTaJbIK JKOHE €H ayKbIMbl MEIULMHAIBIK Mekemeci perinne Kaparanast
KanaceiHAarbl OOJIBICTHIK KIMHUKAIBIK aypyXaHaHBIH KYOBIp CYBI MEH CaHHTApJIBIK IaiifajgaHy OpbIHAApEI-
HBIH MUKPOOTBIK JIaCTaHy A€HTeHiH JKBUILABIH SpTYPJIl Me3ritiHae Oaranay. 3epTTeyaiH HOTKeNepi OoibIHIIa
KeJecisied KOPBITBIH/IBI JkacayFa 0oJajpl: 3epTTey Ke3eHiH/e aFblH CYBIHBIH 3€pTTENTeH YITiIepiHzieri Kep
CETKIITep IiH MayChIMABIK ©3TepMeNiIirin Oaiikayra 6onansl. OpTaiblK cy KYOBIPEIHBIH CYBI JKalIITbl
(bOpMIIBI JKOHE TEPMOTOJICPAHTTHI TAsSKIIA OAKTEPHUSIAPBIHBIH JKYHEN Typle achlll KeTyiMeH CH
Kaparanas! KanacblHIa HOPMATUBTI KOPCETKIIITEPiH aCKaHbIHA, JKbII ME3TUIAEpiHe Kapamac

TaMachl3 €Ty CaIllachIHAA YJIKCH TYPaKThUIBIK Oalikanaabl. By cynbl TazapTy canachiHBIH TOMEH

ceiHaMa any nmyHkrTepinzeri (Kaparanae! K. OOJIbICTHIK KIMHUKAIBIK aypyXaHachl) ¢y KYObI e

TackIHa KaTBICTBI Macesesepi kepceTyl MyMkiH. COHBIMEH KaTtap, KOKTeM Ke3iH/e HOTIXE! o ap-
JIBIH JKOFaphl MaibibH (mamameH 98 %) aram eTkeH xkeH. KpIcTa HOTHXKECi OH ChIHal NANBI3HI a3
JKOHE MUKPOOTEHIK XKYKTeMeci aiTapiiblkTail ToMeH. KyOBIp CYBIHBIH carnachl KOKTEM 1TiH, eHJen i,
carachIHBIH HallapiIaybIHBIH BIKTUMAN ce0e0l — epireH jkoHe kaHOBIP CYBIHBIH Ko3iHe Tycyi aen

canaiimb13. Cy Ta3apTy KYpBUIBICTapBIH MaiJanaHy Ke3iHAerT TeXHOIOTHSIIBIK PEIHBIE OY3bLTYBI, TO3-
FaH Cy KYOBIPBI JKeNiJIepiHAeTi CyIbIH EKiHII PETTi JTaCTaHybl Ja KaHAFATTAHAPIL oTmXRenepre ceder
Ooysr MymkiH. Kaparaunsl K. OOJBICTBIK KIMHUKAIBIK aypyXaHAachIHAA 3 BIH/IBUIAPABIH OH HO-
THO)KECIHIH JKOFaphl MalbI3bl OalKanaabl, OyJ1 0OJIBICTHIK Mam,m,@ap yXxaHana KYKTEMEHIH KOFapIIbIFbL,
COHZal-aK MUKpOOKa Kapchl Ae3MHPEKIHUAIBIK KypaagapMeH >KaKCBh K yMeH OaiimaHpICThI, OYJT He-
FYPJIBIM TO3IMII IITaMAAPABI iPIKTEIl aTyFa oKeJeIi.

Kinm ce30ep: KyObIp Cybl, MUKPOOUOJIOTHS, JKAJIIBI
(hopmIbl GakTepHsIIap, NIaHBIHIbL.

OJIN M/Ib. KTCpUs1ap, TCPMOTOJICPAHTTEI KOJIU-

C.b. Axmerosa, U.A. bense apona, XK. T. AMupxaHoBa

HN3yyenne MUKPOOHOT0 3arpsi3HEHHS BOJIbI M MECT CAHUTAPHOI0 MOJIb30BAHUSA
B O0sacTHOI KiInHUYecKoIL 0o bHMIe I. Kaparanabl B pa3Hble ce30HbI roJa

B coBpeMeHHBIX yCIOBHAX Ka TOCHA0XEHUsI M COCTOSHHE OOBEKTOB BOJOIOJB30BAHHS HIPAIOT
KITIOYEBYIO POJIb B TMOJIE 1 JTI0JIEH M )KMBOTHBIX, a TAK)KE€ KaueCcTBa KM3HM HacejaeHus. B cBs-
31 C 9THM MBI ITOCTABUIH O WCCIIC/IOBaHUSI — OLIGHUTh YPOBEHb MUKPOOHOTO 3arps3HEHHUs] BO-
JIOTIPOBOJTHON BOJIBI 1 oro moyib3oBanus B O6nactHoil kuHudeckoi 6ompauie (OKB) r. Ka-
parasfipl, Kak LIEHTP QB0 0JIee MOIIIHOT'O MEIMIIUHCKOTO YUPEKICHUS 007aCTH, B Pa3HbIe CE30HbBI
ropa. [1o pe3ynpraTal €T/0) ICCIIeIOBAHUS MOKHO CIIENIaTh CIICAYIOIINE BEIBOJBL: B TIEPHOJI MCCIIEOBAHHS

MEHYMBOCTh TOKa3aTele B MCCIeIyeMbIX 00paslax BOIOMPOBOIHOW BOIBI.
OCHaOXEHUS XapaKTepH3yeTcs CUCTEMATHYECKHUMHU NPEBBIICHUSIMU TOKa3aTelel,

Th KauC€CTBa BOI[OCHaG)KeHI/Iﬂ BHE 3aBUCHUMOCTHU OT CE30HOB, HECMOTPS Ha NPEBLIIICHUC
Kazatesnei. MoxHO TOBOpUTH O 00 HHU3KOM KauyecTBE BOIOIIOATOTOBKH, b0 0 Kaye-

8O BOIOMPOBOIHON BOJBI CHHIKASTCSI BECHOM, MBI CIMTAEM, ITO HAHOOJIEe BEPOSTHAS IPUYUHA YXy/IIIIe-
KavecTBa BOJABI — IOMaJaHie B HCTOYHUK TAJbIX BOJA M CTOKOB JOXKIeBO# Bojbl. HapyiieHus TeXHOIO-
THYECKUX YCIOBHH DKCIUTyaTal[Md COOPYXXEHHH BOIOMOArOTOBKH, BTOPUYHOE 3arpsi3HEHHE BOJBI B HM3HO-
MIEHHBIX BOJOPAa3BOMSAIINX CETAX TAK)KE MOTYT SIBUTHCS MPUYMHON HEYIOBICTBOPHUTEIBHBIX PE3yJIbTaTOB. B
Ob6nactHO# KnMHUYECKON OonbHuUIe T. Kaparaunabl oTMedaercst 00jiee BHICOKHN MPOIEHT MOJOKHUTEIBHBIX
CMBIBOB, YTO CBSI3bIBACTCS C 00JIee BHICOKOI Harpy3Koi Ha ctalMoHap 00JacTHOTO 3HAYeHMs, a TaKkxKe Oolee
JydIireM o0ecrieyeHnH aHTUMUKPOOHBIMU NpenapaTamMy Ae3uH(eKTaHTaMH, 4TO MPUBOAUT K M30MPaTeIbHOM
ceneKIuu 0osee yCcTOWYHBBIX ITaMMOB.

Kniouesvie crosa: BOJONPOBOAHAS BOJIA, MHKPOOHONIOTHS, 00MmHe KOMH(OpPMHBIE OaKTepHH, TEPMOTOJICPAHT-
HBIE KOJMH()OPMHBIE OAKTEPHHN, CMBIBEL.
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