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SUMMARY

Upward trend in the number of human yersiniosis cases, caused by bacterium Yersinia enterocolitica, is globally observed nowadays.
This microorganism is widely spread in the environment, able to persist for prolonged periods in animal products and propagate under
low temperatures. Basic infection sources are meat and meat products. In order to isolate Yersinia enterocolitica from food and feed
samples horizontal method for the detection pursuant to GOST IS0 10273-2013 was used. It was noted, that Yersinia enterocolitica
isolation is associated with certain difficulties, because the sample contains only small quantities of the agent and only the use of special
techniques allows removing the concurrent microflora. It was proposed to use cold enrichment (4 + 1) °Coof the test material before
conventional technique is started. The technique was validated pursuant to GOST ISO 16140-2011. As a result, it was established that
validated method for Yersinia enterocolitica bacteria detection in food products, performed at the Microbiology Laboratory, is specific.
The method sensitivity is 10 CFU/cm?. Intralaboratory reproducibility and repeatability were confirmed by relevant tests. Additional
culture step at (4 = 1) °Callows complete inhibition of non-psychrophilic microorganisms’ growth.
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INTRODUCTION

Recently human enteric yersiniosis has become in-
creasingly important problem. According to the literature,
yersiniosis takes the second place after salmonellosis in
the Russian Federation. About 4-5 thousand cases of
the said diseases are reported annually. In the Republic
of Crimea and Sevastopol city yersenioses are detected
almost every year [1, 13-15]. The disease is caused by
Yersinia enterocolitica bacterium.

The agents were firstly isolated from diseased humans
and animals in the Europe in the first half of 20" century and
initially classified to Pasteurella genus as Pasteurella X. In 1946
J.Van Loghem proposed to classify the above mentioned bac-
teriain a new genus - Yersinia.In 1954 H. Mollaret and E. Thal
proposed to classify Yersinia genus to Enterobacteriaceae
family. Later, Yersinia enterocolitica (Pasteurella X), yersiniosis
causative agent, was added to Yersinia genus [1, 24].

Yersinia genus comprises 11 species, including three
species that are pathogenic for humans: Y. pestis, Y. pseudo-
tuberculosis, Y. enterocolitica [1, 24].
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Y. enterocolitica is a gram-negative rod-shaped bac-
terium with rounded tips or coccobacillus 0.8-1.2 um in
length and 0.5-0.8 um in width, readily stained with all
aniline dyes and motile at 18-20 °C, becomes non-motile
at cultivation temperature of 28-37 °C, has a lot of peri-
trichously arranged flagella. It is a facultative aerobe, does
not grow under the total anabiosis conditions and does
not form any spores. Some Y. enterocolitica strains have
fimbria [1, 3, 16, 18, 24].

The bacterium grows at temperature of 4-40 °C, is ca-
pable of growth at 5% NaCl and pH 5.2-9.0. Yersinia are
propagated in meat peptone agar, Hottinger’s, Martin,
Endo agars. CIN-agar, SSDC-agar, yersinia-agar are used
for its selective isolation [1, 3, 16, 18, 24].

Y. enterocolitica produces hydrogen sulphide and
ammonia, shows positive reactions with methyl red in
a sample, reduces nitrates to nitrites, has no fibrinolytic,
plazma-coagulating and proteolytic properties and causes
rabbit red blood cell hemolysis [1, 3, 16, 24].
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Yersinia are widely distributed in the environment. Y. en-
terocolitica was isolated from almost all mammal, bird, fish,
ampbhibian, mollusk and insect species. In wildlife, Yersinia
are mainly isolated from rodents [1, 6, 9]. The bacterium is
also isolated from plant products (vegetables, root vege-
tables, leaf vegetables, fruit) [2, 23].

According to A.V. Moskalev, et al., yersiniosis is not appar-
ently endemic in the Republic of Crimea. However, enteric
yersiniosis agent is found to circulate in 10-20% of small
mammals in the majority of administrative raions [17].

In domestic animals, Y. enterocolitica is mostly isolated
from dogs, pigs and cattle [1, 6, 9].

According to data provided by A. K. Bkhunia, pigs are
the main reservoir for pathogenic strains responsible for
infectious disease in humans (as the bacteria are commen-
sal in pigs). Pathogenic Y. enterocolitica are isolated from
35-70% of pigs [3]. Therefore, meat and meat products are
the source of infection for humans. It is accounted for the
Yersinia ability to persist in animal products for a long time
and propagate at low temperatures as well survive under
various environment conditions [7].

Enteric yersiniosis has become a great concern due to
its widespread, rapid adaptation to the environment and
difficult diagnosis. Investigation of the disease prevalence
in animals is hampered by the fact that the disease is not
to be mandatory reported in the Russian Federation as
a separate nosological unit [6, 12, 21].

Customs Union Regulation No. 021/2011 on food
product safety lays down requirements for Yersinia spp.

Weighed sample portion
Dilution at 1:10 Dilution at 1:100
PSP-broth [TC-broth
Incubation at 25 °C Incubation at 25 °C
for 3 days for 2 days
CIN-agar SSDS-agar
Incubation at 30 °C Incubation at 30 °C
for 2 days for 2 days

\ /

RESULT RECORDING

Fig. 1. Test procedure according
to GOSTIOCTISO 10273-2013

Table 1
Y. enterocolitica No. 9610 ATCC and S. typhimurium No. 14028 ATCC
growth patterns onto agar medium

Strain CIN-agar SSDS-agar
Small colonies with

Yersinia enterocolitica smooth edges and red

No. 9610 ATCC

Small transparent
light-creamy colonies

centre
Salmonella Small creamy colonies
P . Small colorless colo-
typhimurium with smooth edges nies with dark centre
No. 14028 ATCC and darker centre

amounts in dried vegetables, potatoes and products
thereof, raw vegetable products and cut, blanched ve-
getables and fruit including frozen ones but only in case
of unfavorable epidemic situation associated with the said
products in the area of production [22]. However, there is
a lot of evidence of Y. enterocolitica presence in meat, milk
and products thereof in literature [3, 4, 8-10, 18, 19].

Y. enterocolitica isolation is difficult. The agent concentra-
tion in a sample is often very low and the agent can be de-
tected only using special methods allowing its differentiation
from other concurrent microorganisms. Therefore, resear-
chers have to use various selective enrichment techniques [6].

Currently food and animal feed samples are tested ac-
cording GOST ISO 10273-2013 “Microbiology of food and
animal feeding stuffs. Horizontal method for the detection
of presumptive pathogenic Yersinia enterocolitica” is as
follows: a sample is enriched in liquid selective medium,
subsequently reinoculted onto agar plates and specific
colonies are collected and subjected to identification [4].

According Methodical Guidelines 4.2.3019-12 “Organi-
zation and procedure for laboratory tests for yersiniosis at
local, regional and federal levels”, cold enrichment shall
be used in the tests. For this purpose, tested materials are
inoculated to one of enrichment media and incubated in
a refrigerator at temperature of (6 + 2) °C for 2-15 days.
Within the said period they are reseeded onto dense nu-
trient media on day 2-3, 5-7 and 10-15 after first inocula-
tion. The inoculated media are incubated at temperature
of (26 + 2) °C for 24 hours and observed up to the first
positive results but not longer than for 15 days [11].

Considering the abovementioned, our study was aimed
at evaluation of applicability of cold enrichment at (6 + 2),
as an additional stage, for lowering concurrent microor-
ganism concentration during tests of raw animal materials
performed according to GOST ISO 16140-2011.

In accordance with modern requirements to tests, any
modification in the standard method requires validation.
Relative accuracy, specificity and sensitivity of the method
are to be validated [5].

The goal of the study was to validate the method for
Y. enterocolitica horizontal detection according to GOST
ISO TOCT ISO 10273-2013 as suitable for testing.

MATERIALS AND METHODS

Tests were performed at the Microbiological Laboratory
of the FGBI “Federal Centre for Animal Health” subordina-
ted to the Rosselkhoznadzor.

Animal raw material and product specimens previously
tested for Salmonella v Y. enterocolitica bacteria with stan-
dard method with negative results were used as materials
for artificial infection.

Y.enterocolitica strain (No.9610, ATCC) and S. typhimurium
strain (No. 14028, ATCC) were used.

The following was used for tests for Y. enterocolitica
bacteria according to GOST ISO 10273-2013: ITC-broth
and PSB-broth (HiMedia, India), Yersinia selective agar
(CIN-agar, Merk, Germany) as well as SSDS-agar for Yersinia
(HiMedia, India) were used as dense media for re-inocula-
tion (Fig. 1) [20].

Table 1 shows patterns of control strain growth in nut-
rient media used for the test.

Modified standard method including cold enrichment
according to MG 4.2.3019-12“Organization and procedure
for laboratory tests for yersiniosis performed at local, re-
gional and federal levels” [22] was used for tests.
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Validation was performed according to GOST ISO 16140-
2011 “Microbiology of food products and feed for animals.
Procedure for validation of alternative methods".

RESULTS AND DISCUSSION

As mentioned above, food products are often conta-
minated by small amounts of the agent and its isolation
requiring its differentiation from concurrent microorga-
nisms is difficult.

A weighed portion of the product sample is additio-
nally inoculated in liquid nutrient media, ITC-broth and
PSB-broth, followed by incubation at 4 °C to assess the
effect of incubation temperature at the enrichment stage
on concurrent microorganism growth and test results.
Then, the test was performed according standard tes-
ting procedure.

During testing, the sample of known mass was added
to enrichment media to prepare the following dilutions:
1:10 — in PSB-broth and 1:100 - in ITC-broth. Suspensions
of tested sampled (10 cm3/tested sample) were collected
and divided into 4 groups:

—group | —was inoculated with 0.5 cm? Y. enterocolitica
suspension at concentration of 0.5 McFarland units;

- group Il — was infected with S. typhimurium suspen-
sion at a dose of 0.5 cm?® and at concentration of 0.5 Mc-
Farland units;

- group lll — was inoculated with Y. enterocolitica sus-
pension and S. typhimurium suspension, 0.5 cm? per each
suspension, at concentration of 0.5 McFarland units;

- IV rpynna -served as a control group.

Table 2

Samples of group |, 11, 11l IV

P Y

PSP-broth PSP- broth [TC- broth [TC- broth
Incubation at Incubation at Incubation at Incubation at
(4+1)°C (25+1)°C (25+1)°C (4x1°C
for 3 days for 3 days for 2 days for 2 days
CIN-agar CIN-agar SSDS-agar SSDS-agar

I ———

Incubation at (30 £1) °Cfor 2 days

v

RESULT RECORDING

Fig. 2. Test procedure

Red arrows show proposed modified procedure, blue arrows - standard
procedure according to GOST ISO 10273-2013.

Then, the test was performed as shown in Figure 2

Samples of each test group were incubated at tempera-
ture of (4 + 1) °C and (25 + 1) °C for 48 hours for ITC-broth
and for 72 hours for PSB-broth. Then, they were reinocu-
lated onto solid nutrient media (CIN- and SSDS-agar) and
incubated at temperature of (30 £ 1) °C. Results were re-
corded 48 hours after re-inoculation.

Test results are given in Table 2.

Effect of incubation temperature on Y. enterocolitica and S. typhimurium growth

n=3

Incubation
temperature, °C

Enrichment
medium

ITC

Tested material

Product sample suspension +
Y. enterocolitica,
group | I

4+1

Product sample suspension +
S. typhimurium, I

25+1
group Il

ITC

Product sample suspension +
Y. enterocolitica +
S. typhimurium,

group Ill Ic

ITC 4+1
Product sample suspension
not inoculated with tested
microorganisms, Ic 25+1

group IV

Colorless colonies with dark centre, (148 + 8) CFU

4+1 SSDS

SSDS
SSDS

Selective
agar

Result

Characteristic colonies, (21 + 6) CFU

Characteristic colonies, (189 + 10) CFU

Small discrete colonies

Y. enterocolitica — characteristic colonies, (23 + 3) KOE;
S. typhimurium — no growth

Y. enterocolitica — (144 +7) CFU;
S. typhimurium — (291 + 8) CFU

No growth

No growth
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Table 3
Results of tests of the method to be validated for its specificity

Sample No. Description of sample Obtained result

Minced pork + Y. enterocolitica

Y. enterocolitica bacteria were detected in 25 g of the product

Chilled pork + Y. enterocolitica Y. enterocolitica bacteria were detected in 25 g of the product
Minced pork + Y. enterocolitica + S. typhimurium Y. enterocolitica bacteria were detected in 25 g of the product

Liver sausage + Y. enterocolitica Y. enterocolitica bacteria were detected in 25 g of the product
Liver sausage + S. typhimurium + Y. enterocolitica Y. enterocolitica bacteria were detected in 25 g of the product

Table 4
Results of test of the validated method for its sensitivity

Initial concentration of

Y. enterocolitica suspension, CFU/cm? sl

Y. enterocolitica bacteria are detected

Y. enterocolitica bacteria are detected

Y. enterocolitica bacteria are detected

1 No V. enterocolitica bacteria are detected

Table 5
Determination of repeatability and intralaboratory reproducibility
of the results of tests using the validated method

Results obtained by the first operator, | Results obtained by the second operator,

Sample test replicate 1/test replicate 2 test replicate 1/test replicate 2
No.

0 — matrix;

1— matrix infected with ¥, enterocolitica strain;

2 — matrix infected with non-target S. typhimurium strain;
«+» — Y. enterocolitica bacteria are detected;

«—» — no Y. enterocolitica bacteria are detected.

Data given in Table 2 show that in group | Yersinia-
characteristic growth was observed in all plates.
The number of characteristic colonies (21 + 6 and
29 + 4 CFU) was averagely 7 times lower at incubation
temperature (4 + 1) °C, as compared with those (189 + 10
and 156 + 8 CFU) at incubation temperature of (25 + 1) °C.

In group I, small discrete colonies were observed in
plates with SSDS-agar at incubation temperature (4 + 1) °C,
and no Salmonella growth was observed in plates with
CIN-agar. Abundant growth of Salmonella (148 + 8 and
168 + 10 CFU) was observed in both agars at incubation
temperature of (25 + 1) °C.

In group Il growth of Y. enterocolitica-characteristic
colonies (23 * 3 and 28 + 4 CFU), was observed in SSDS-
and CIN-agar plates at incubation temperature of (4 + 1) °C
whereas no Salmonella growth was observed. Growth
characteristic of both strains was observed in SSDS- and
CIN-agar plates at incubation temperature of (25 + 1) °C, in
all cases S. typhimurium growth (291 + 8 and 198 + 12 CFU)
was two times higher than growth of Y. enterocolitica
(144 + 7 and 89 + 4 CFU).

Obtained results indicate that additional incubation
step at (4 = 1) °Cincluded in the standard method allows
complete inhibition of non-psychrophilic microorganisms’
growth.

Tests of the method for its specificity. Microbiological
method specificity is its ability to detect target strain in
sample matrix in the presence of non-target microorga-
nism strains.

Data given in Table 3 show that the presence of non-
target strain and matrix components have no effect on
the of Y. enterocolitica bacteria detection results. Thus, the
validated method is specific.

Tests of the method for its sensitivity. Microbiological
method sensitivity is the lowest microorganisms’ concen-
tration that can be detected with the said method.

To test the validated method for its sensitivity, 10-fold
dilutions of suspension of target Y. enterocolitica strain
prepared using saline solution were used. Initial con-
centration of the suspension was 0.5 McFarland units
that was equal to 1.0x10% CFU/cm?. Test results are given
in Table 4.

Thus, the method sensitivity was 10 CFU/cm?.
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Determination of repeatability and intralaboratory re-
producibility. Repeatability is a validation parameter de-
termined by assessment of results of tests of identical
samples under repeatability conditions. Intralaboratory
reproducibility is determined by analysis of the results of
tests of the same samples performed by different labora-
tory operators (Table 5).

Experimental data evidence that repeatability and in-
tralaboratory reproducibility is 100%.

CONCLUSION

The method validation procedure showed the speci-
ficity of the horizontal method for Y. enterocolitica bac-
teria detection in food animal products according to
GOST ISO 10273-2013, performed at the microbiological
laboratory. The method sensitivity is 10 CFU/cm?. Its intra-
laboratory reproducibility and repeatability are confirmed
by appropriate tests. Use of additional step of incubation
at temperature of (4 + 1) °C allows complete inhibition of
non-psychrophilic microorganisms’ growth.

Confilict of interests. The authors claim no conflict of
interest.

REFERENCES

1. Bakulov I. A, Smirnov A. M., Vasiliev D. A. Toxic infections and toxico-
ses: study guide [Toksikoinfekcii i toksikozy: uchebnoe posobie]. Ulianovsk:
USAA, 2002 (in Russian).

2. Breneva N.V., Maramovich A. S., Klimov V. T. Ecological patterns of
pathogenic Yersinia prevalence in soil ecosystems [Ekologicheskie zakono-
mernosti sushchestvovaniya patogennyh iersinij v pochvennyh ekosiste-
mah]. Journal of Microbiology, Epidemiology and Immunobiology [Zurnal
mikrobiologii, épidemiologii i immunobiologiil. 2005; 6: 82-88 (in Russian).

3. Bhunia A. K. Foodborne Microbial Pathogens: translated from Eng-
lish. SPb.: Professia, 2014 (in Russian).

4. GOST ISO 10273-2013. Microbiology of food and animal feeding
stuffs. Horizontal method for the detection of presumptive pathogenic
Yersinia enterocolitica [Mikrobiologiya pishchevyh produktov i kormov
dlya zhivotnyh. Gorizontal'nyj metod obnaruzheniya uslovno-patogennoj
bakterii Yersinia enterocolitical. M.: Standartinform, 2014 (in Russian).

5. GOST ISO 16140-2011. Microbiology of food and animal feeding
stuffs. Protocol for the validation of alternative methods [Mikrobiologiya
produktov pitaniya i kormov dlya zhivotnyh. Protokol validacii al'terna-
tivnyh metodov]. M.: Standartinform, 2013 (in Russian).

6. Diagnostics of animal yersiniosis: study guide [Diagnostika iersini-
ozov zhivotnyh: uchebnoe posobie]. A. A. Shevchenko, O. Yu. Chernykh,
L. V. Shevchenko [et al.]. Krasnodar: KubSAU, 2013 (in Russian).

7. Kiseleva I. S. Meat as a factor of yersiniosis infection transmission
[Myaso kak faktor peredachi infekcii pri iersinioze]: author’s abstract Thesis
of Candidate of Sciences (Biology). Saratov, 2005 (in Russian).

8. Kuznetsov V. G., Bagryantsev V. N. Pasteurized milk as a factor of
yersiniosis agent transmission [Pasterizovannoe moloko kak faktor pere-
dachi vozbuditelej iersiniozov]. Journal of Microbiology, Epidemiology
and Immunobiology [Zurnal mikrobiologii, épidemiologii i immunobiologii].
1992; 4: 22-26 (in Russian).

9. Makarova V. N. Pig yersiniosis in large agricultural regions: epizo-
otology, control measures, laboratory testing within epizootological sur-
veillance [lersinioz svinej v usloviyah krupnogo sel’skohozyajstvennogo
regiona: epizootologiya, mery bor’by, laboratornoe obespechenie epizoo-
tologicheskogo nadzora]: author’s abstract Thesis of Candidate of Sciences
(Veterinary Medicine). Nizhny Novgorod, 2006 (in Russian).

10. Microbiological monitoring of Yersinia as a basis for sanitary
and epidemiological surveillance of yersiniosis in organized groups of
people [Mikrobiologicheskij monitoring iersinij kak osnova sanitarno-

epidemiologicheskogo nadzora za iersiniozami v organizovannyh kollek-
tivah]. A. L. Panin, L. A. Krayeva, V. B. Sboychakov [et al.]. Russian Journal
of Infection and Immunity [Infektsiya i immunitet]. 2013; 3 (3): 217-228;
DOI: 10.15789/2220-7619-2013-3-217-228 (in Russian).

11. MG4.2.3019-12. Organization and performance of laboratory tests
for yersiniosis on territorial, regional and federal levels: methodical guide-
lines [Organizaciya i provedenie laboratornyh issledovanij na iersiniozy na
territorial'nom, regional’'nom i federal’nom urovnyah: metodicheskie uka-
zaniya]. M.: Rospotrebnadzor Federal Centre for Hygiene and Epidemiology,
2012 (in Russian).

12. Nalepova M. Yu., Konev A.V., Trapeznikov S.V. Comparative assess-
ment of Y. enterocolitica laboratory identification methods in pigs [Sravni-
tel'naya ocenka laboratornyh metodov indikacii Y. enterocolitica ot svinejl.
Veterinarija sel'skohozjajstvennyh zhivotnyh. 2006; 3: 35-38 (in Russian).

13. Public Health and Hygiene in the Russian Federation in 2014: state
report [O sostoyanii sanitarno-epidemiologicheskogo blagopoluchiya
naseleniya v Rossijskoj Federacii v 2014 godu: gosudarstvennyj doklad].
M.: Federal Service for Consumer Rights and Human Welfare Protection,
2015 (in Russian).

14. Public Health and Hygiene in the Russian Federation in 2015: state
report [O sostoyanii sanitarno-epidemiologicheskogo blagopoluchiya
naseleniya v Rossijskoj Federacii v 2015 godu: gosudarstvennyj doklad].
M.: Federal Service for Consumer Rights and Human Welfare Protection,
2016 (in Russian).

15. Public Health and Hygiene in the Russian Federation in 2016: state
report [O sostoyanii sanitarno-epidemiologicheskogo blagopoluchiya
naseleniya v Rossijskoj Federacii v 2016 godu: gosudarstvennyj doklad].
M.: Federal Service for Consumer Rights and Human Welfare Protection,
2017 (in Russian).

16. Smirnov I.V. Yersiniosis agent and related microorganisms [Vozbu-
ditel’iersinioza i blizkie k nemu mikroorganizmy]. Klinicheskaya microbiolo-
gia i antimikrobnaya khimioterapia. 2004; 6 (1): 10-21 (in Russian).

17. Current characteristics of zoonotic infection natural niduses ac-
tivity in Crimea [Sovremennaya harakteristika aktivnosti prirodnyh ocha-
gov zoonoznyh infekcij Krymal. A. V. Moskaley, P. V. Astapenko, V. Ya. Ap-
chel, O. G. Tsintsadze. Vestnik rossiyskoi voenno-meditsinskoi akademii.
2016; 3 (55): 117-121 (in Russian).

18. SP3.1.094-96,VP 13.3.1318-96. Prevention and control of infectious
diseases, common for humans and animals. Yersiniosis [Profilaktika i bor’ba
s zaraznymi boleznyami, obshchimi dlya cheloveka i zhivotnyh. lersiniozy]:
approved by Veterinary Department of the RF Ministry of Agriculture and
Food 18.06.96 No. 23. State Committee on Sanitary and Epidemiology Sur-
veillance 31.05.96 No. 11. M., 1996 (in Russian).

19. SP 3.1.7.2615-10. Yersiniosis prevention: sanitary and epidemio-
logical rules [Profilaktika iersinioza: sanitarno-epidemiologicheskie pravila].
M.: Rospotrebnadzor Federal Centre for Hygiene and Epidemiology, 2010
(in Russian).

20. SpiryakhinaT.V. Comparative study of Yersinia enterocolitica strains
of different origin [Sravnitel'noe izuchenie shtammov Yersinia enterocolitica
razlichnogo proiskhozhdeniyal: author’s abstract Thesis of candidate of
sciences (Biology). Saratov, 2006 (in Russian).

21. Tkachenko L. |, Rtischeva L. V., Kiseleva T. F. Yersiniosis diagnostics
in clinics [Diagnostika iersinioza v ambulatornyh usloviyahl. Yersinia related
infections: proceedings of Il All Russian scientific and practical conference with
participation of foreign specialists. SPb: Saint-Petersburg Pasteur Institute,
2006; 132-134 (in Russian).

22. TR CU 021/2011. Food safety: approved by Customs Union Com-
mission on 09.12.2011 No. 880.

23. Shustrova N. M., Misurenko Ye. N,, Litvin V. Yu. Potential of Yersinia
pseudotuberculosis transmission along soil-plant-animal chain [O voz-
mozhnosti peredachi Yersinia pseudotuberculosis po cepochke pochva-
rastenie-zhivotnoe]. Journal of Microbiology, Epidemiology and Immunobio-
logy [Zurnal mikrobiologii, épidemiologii i immunobiologiil. 1992; 4: 10-10
(in Russian).

24. Enterobacteria (Doctor’s guide) [Enterobakterii (rukovodstvo
dlya vrachej)l. I. V. Golubeva, V. A. Kilesso, B. S. Kiseleva [et al.]; ed. by
V. . Pokrovsky. M.: Meditsina, 1985 (in Russian).

Submitted on 12.02.19
Approved for publication on 26.05.19

VETERINARY SCIENCE TODAY, JUNE N°2 (29) 2019 | BETEPUHAPHSA CETOAHA, MIOHB Ne2 (29) 2019



