
A standardized, robust and reproducible histological 

diagnosis performed by County Sanitary Veterinary La-

boratories under technical coordination and super-

vision of Morphopathology Department from Institute 

for Diagnosis and Animal Health is a need of the Roma-

nian Sanitary Veterinary and Food Safety Authority. 

Ring test (also called proficiency test or inter-labo-

ratory ring trial) is an inter-laboratory test that allows 

evaluating the performance of testing laboratories and 

is based on the analysis of similar homogeneous sam-

ples. The aim is to enable laboratories to assess and 

improve their analysis performance. The ring test 

offers to laboratories the possibility of external quality 

assessment of the analytical results it produces. Any 

laboratory which needs independent assessment of the 

quality of analytical results it produces should par-

ticipate in ring tests and take the opportunity to com-

pare its performance with other laboratories. Ring tests 

can monitor the quality of analytical results and identify 

 In Romania, histological diagnosis is performed by 

40 county sanitary veterinary laboratories under tech-

nical coordination and supervision of the Morphopa-

thology Department from the Institute for Diagnosis 

and Animal Health, Bucharest. 

 To get reliable results, all laboratories have been 

implementing ISO/IEC 17025:2017 standard as part 

of a laboratory quality system. Quality assurance is 

done also by participation in interlaboratory ring trials.

 In this respect Institute for Diagnosis and Animal 

Health is accredited on ISO/IEC 17043:2010 stan-

dard, as provider and organizer of proficiency-testing 

programs. Our paper presents the interlaboratory ring 

trial to evaluate 34 out of 40 County Sanitary Veteri-

nary Laboratories for microscope examination and 

histology staining techniques of permanent paraffin 

slides. Sets of coded samples were prepared and dis-

tributed to each of the laboratories. The sample panel 

contained 4 permanent paraffin slides to be stained 

and after that examined to the microscope by atten-

ded laboratories. After receiving and interpreting the 

results, 61.76% of participants were qualified as “Very 

Well”, 29.4% as “Well”, and 5.88% -“Sufficient”.
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 În România, diagnosticul histologic este realizat 

de 40 de laboratoare sanitare veterinare județene, sub 

coordonarea tehnică și supervizarea Departamentului 

de Morfopatologie de la Institutul de Diagnostic și Să-

nătate Animală, București. Pentru a obține rezultate fi-

abile, în toate laboratoarele a fost implementat stan-

dardul ISO 17025: 2005 ca parte a sistemului de cali-

tate al laboratorului. Asigurarea calității se face și prin 

participarea la testele inter-laboratoare. În acest sens, 

Institutul pentru Diagnostic și Sănătate Animală este 

acreditat pe standardul ISO 17043:2010, în calitate 

de furnizor și organizator al programelor de testare a 

competenței. Lucrarea noastră prezintă rezultatele 

testelor inter-laboratoare de evaluare a 34 din 40 de 

laboratoare sanitare veterinare județene, pentru exa-

minarea microscopică și tehnicile de colorare histolo-

gică a lamelor de fragmente tisulare incluse în blocuri 

de parafină. În acest sens au fost pregătite seturi de 

eșantioane codate și distribuite fiecărui laborator. Pa-

nelul de eșantioane a fost constituit din patru lame his-

tologice destinate colorării și apoi examinării la mi-

croscop de către laboratoarele participate. După pri-

mirea și interpretarea rezultatelor, 61,76% dintre par-

ticipanți au obținut calificativul „Foarte bine”, 29,4% 

„Bine” și 5,88% - „Suficient”.

Cuvinte cheie: studiu interlaborator, tehnici 

de colorare histologice, histopatologie

HISTOLOGICAL STAINING AND MICROSCOPE EXAMINATION 

OF PERMANENT PARAFFIN SLIDES: A RING TRIAL OF THE ROMANIAN 

COUNTY SANITARY VETERINARY LABORATORIES' PROFICIENCY

COLORAȚIA HISTOLOGICĂ ȘI EXAMINAREA LA MICROSCOP A LAMELOR DE 

FRAGMENTE TISULARE INCLUSE ÎN BLOCURI DE PARAFINĂ: O TESTARE INTER-LABORATOARE 

A COMPETENȚEI LABORATOARELOR SANITARE VETERINARE JUDEȚENE DIN ROMÂNIA

1), 2)Florica BĂRBUCEANU , 
1), 2),*)Daniela STAMATE , 

1) 2)A. POPOVICI , G. PREDOI

Rev Rom Med Vet (2020) 30 | 1: 19-22                                                                                                                                                                 19

ISSN: 1220-3173;  E-ISSN: 2457-7618 

1) Institute for Diagnosis and Animal Health, Bucharest, Romania

2) University of Agronomic Sciences and Veterinary Medicine, 

    Faculty of Veterinary Medicine, Bucharest, Romania

*) Corresponding author: stamate.daniela@idah.ro



assays that need improvement through for example 

staff training, proper use of equipment, and suitability 

of methods respectively. Ring trials are an essential 

part of quality control measures to demon-strate 

competency to accreditation bodies, customers and 

other regulatory bodies, as ISO/IEC 17025:2017 

standard requires (10). The Morphopathology Depart-

ment from Institute for Diagnosis and Animal Health 

(IDAH), Bucharest is responsible for the technical eva-

luation and coordination of histological diagnosis in 

Romania. According to National Strategic Plan issued 

each year by Central Veterinary Authority (CVA) and 

based on Regulation (EC) No 625/2017 of the Euro-

pean Parliament and the Council, all sanitary veterina-

ry laboratories involved in official controls must be 

accredited (8, 12). IDAH carried out an inter-labora-

tory comparison trial to evaluate the performance of 

the microscope examination and histology staining 

techniques of permanent paraffin slides used by Coun-

ty Sanitary Veterinary Laboratories (CSVL). 

This paper describes the development of the ring 

test carried out by IDAH, from the production of the 

samples to the evaluation of the laboratories that par-

ticipated in the trial. This study aims to contribute to 

the harmonization of reliable protocol for the histolo-

gical diagnosis.

MATERIALS AND METHODS

Participants

In Romania, the histological diagnosis is performed 

by 40 county sanitary veterinary laboratories. Thirty-

two out of 40 confirmed the participation in this trial. In 

addition to these, the other two private laboratories 

jointed the proficiency test. All of the laboratories in-

volved remained anonymous to avoid any conflict a-

mong the participants.

Sample panel composition and distribution

The sample panel was prepared entirely in the 

Morphopathology Department from Institute for Diag-

nosis and Animal Health (IDAH), Bucharest and distri-

buted to each participant laboratories. Sets of four per-

manent paraffin slides were prepared. Each set consis-

ted of two liver bird permanent paraffin slides with His-

tomoniasis and two bovine lymph node permanent pa-

raffin slides with Tuberculosis. Finally, all samples were 

encoded label, to blind the trial and kept at the room 

temperature until distribution to the participants.

Histology staining techniques

The participants had to evaluate the samples using 

two standard operational procedures, as follows: (1) 

Evidence of histological and topohistopathological 

structures by the Hematoxylin-Eosin (HE) staining me-

thod and (2) Evidence of pathognomonic histopatho-

logical changes in mycobacteriosis and alcohol-acid-

resistant bacilli by modified Ziehl-Neelsen (ZN) stai-

ning method respectively. Both techniques were per-

formed according to Manual of Diagnostic Tests and 

Vaccines for Terrestrial Animals, OIE (18).

Participants' results analysis

The information about the ring trial, sending /recep-

tion forms, specific and technical instructions about re-

porting the results, were sent to all the laboratories at 

the same time with panels. The sample panels were 

picked up by each laboratory. 

Evaluation of the laboratories had taken into 

account if the participants noticed at least one of the 

following data:

· HE staining: congestion /hemorrhage /keloids; di-

ffuse necrotic hepatitis/vacuolar degeneration; cellular 

polymorph infiltrate (macrophages, lymphocytes, plas-

mocytes, heterophils); necrotic hepatitis in large out-

breaks /histomoniasis; congestion, haemorrhage, ne*-

crobiosis, necrotic hepatitis (9);

· ZN staining: granulomatous lymphoreticulitis (tu-

berculous); focal necrosis localizations with/without 

calcium deposition and epithelial and giant Langhans 

cells; infectious granuloma of tuberculous nature; infil-

trating with epithelial and giant cells; epithelioid-giant-

cellular reaction (7, 11, 13); presence/absence of alco-

hol - acid - resistant bacilli (Fig. 1)

The interlaboratory ring trial is a nominally quali-

tative scheme and the assigned value has been esta-

blished as a known value, determined descriptively by 

following the fulfillment of the evaluation criteria 

mentioned above. If the participant met 100% of crite-

ria, his performance is “Very Well”, 80% “Well”, 70% 

“Sufficient” and less than 60% means “Insufficient”.

After the complete analysis of the results received 

from participants, the organizer issues the final report 

and send it to all attended laboratories.

RESULTS AND DISCUSSIONS

The key to manage the disease and to control and 

prevent is the rapid and accurate diagnosis (1, 2). The 

results obtained in this ring-test support the ability of 

the county sanitary veterinary laboratories to provide 

accurate results for the histopathological diagnosis in 

animals for accreditation purposes. Even more, kno-

wing that the official diagnosis of tuberculosis is based 

mainly on the detection of the host cells response after 

infection, the ring-test provided an official inter-labo-

ratory evaluation scheme that provides evidence of 

their proficiency to perform histopathological diagnosis 

of tuberculosis.

Thirty-four out of 40 CSVL attended to the inter-la-

boratory ring trial organized by IDAH. Twenty-one 

(61.76%) of participants were qualified as “Very Well”, 

10 (29.4%) as “Well”, and 2 (5.88%) - “Sufficient” 

(Table 1). The inter-laboratory comparison showed a 

high value of understanding and implementation of 
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methods besides the variability of the techniques. 

Therefore, the use of a standardized and generalized 

method is needed to ensure reliable results and inter-

laboratory reproducibility.

Although the veterinary laboratory diagnosis has 

undergone a great evolution in recent years, and mo-

dern diagnostic techniques, like enzyme-linked immu-

nosorbent assays and polymerase chain reaction tech-

niques, are commonly used in the diagnosis of several 

animal diseases (1-4, 16, 17), the histological exami-

nation is still a vital pawn of the laboratory diagnosis, 

often classified as the "gold standard" test (5, 6, 14, 

15). Considering tuberculosis, de definitive diagnostic 

suffer from a delay of timely results and is inadequate 

for rapid detection of infection, but it still cannot be 

completely replaced by a real-time polymerase chain 

reaction assay, with only 2 hours of turn-a-round time 

(2).

Fig. 1. Bovine lymph node.  A - Multifocal necrosis area with peripheric multinucleated GL and epithelioid cells (ZNM, x40). 

B - Central necrosis area with alcohol - acid - resistant bacilli (ZNM, x400). C - Giant Langhans cells (arrows) (ZNM, x400). 

D - Intracitoplasmatic alcohol - acid - resistant bacilli (arrows) (ZNM, x1000)

                                                                                                                                      Table 1
Performance of the participants
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CONCLUSIONS

The ring-test proved “Very Well” proficiency of 61.76 

% participants, “Well” proficiency of 29.4% participants 

and “Sufficient” proficiency of 5.88%. Also, County sa-

nitary veterinary laboratories were able to provide a 

standardized, robust and reproducible histopathological 

diagnosis of tuberculosis under technical coordination 

and supervision of the Morphopathology Department 

from the Institute for Diagnosis and Animal Health.

REFERENCES

1. Andersen P., Munk M.E., Pollock J.M., Doherty T.M., 

(2000), Specific immune-based diagnosis of 

tuberculosis. Lancet, 356(9235):1099-1104

2. Babafemi E.O., Cherian B.P., Banting L., Mills G.A., 
ndNgianga K. 2 , (2017), Effectiveness of real-time 

polymerase chain reaction assay for the detection of 

Mycobacterium tuberculosis in pathological sam-

ples: a systematic review and meta-analysis. Syst 

Rev, 6(1):215

3. Baraitareanu S., Dan M., Danes D., (2020), Biologi-

cal technique used as alternative method in the vac-

cine potency assays: in-house sandwich ELISA for 

Rabbit haemorrhagic disease virus. Rom Biotechnol 

Lett, 25(1):1121-1127

4. Baraitareanu S., Ozdemir Y.A., Dan M., (2018), 

Serological detection of anti-Coxiella burnetii anti-

bodies in Romanian small ruminants. Revista Roma-

na de Medicina Veterinara, 28(3):18-24

5. Barbuceanu F., Diaconu C., Stamate D., Raita S., 

Popovici A., Georgescu B., Belu C., Predoi G., 

(2015), Histopathological study of brain from cattle 

with nervous symptomatology. Conference Agricul-

ture For Life, Life For Agriculture, Book Series: Agri-

culture and Agricultural Sc. Procedia, 6:287-292

6. Barbuceanu F., Neghirla I. Chesnoiu T., Diaconu C., 

Barbuceanu S.F., Predoi G., (2019), The trans-

missible spongiform encephalopathies surveillance 

in small ruminants in Romania for a period of 10 

years. Prion, 13(Supp. 1):71-72

7. Barbuceanu F., Popovici A., Diaconu C., Hotoiu C., 

Stamate D., Raita S., Denişan D., Predoi G., (2013), 

Histological researches on assessment of some stai-

ning histological methods used for diagnosis of bo-

vine tuberculosis. Scientific Works Series C. Veteri-

nary Medicine, LIX(2):145-145

8. European Parliament,Council of the European Union, 

(2004), Regulation (EC) No 882/2004, on official 

controls performed to ensure the verification of com-

pliance with feed and food law, animal health and 

animal welfare rules. OJ, L 165:1-141

9. Gussem K., (2013), Histomoniasis - Diagnosis, Pro-

phylaxis, Treatment, EFFSA, Available at: https:// 

www.efsa.europa.eu/sites/default/files/assets/464

eax4.pdf [Accessed: 01.12.2015]

10. International Organization for Standardization, 

(2017), ISO/IEC 17025:2017. General require-

ments for the competence of testing and calibration 

laboratories Available at: https://www.iso.org/ 

standard/66912.html [Accessed: 20.10.2019]

11. Krishna M., Gole S., (2017), Comparison of Conven-

tional Ziehl–Neelsen method of acid fast bacilli with 

modified bleach method in tuberculous lymphade-

nitis, J Citol, 34(4):188-192

12. National Sanitary Veterinary and Food Safety Au-

thority, (2016), Order for the approval of the Me-

thodological Norms for the application of the Pro-

gram of actions for surveillance, prevention, control 

and eradication of diseases in animals, those trans-

missible from animals to humans, protection of 

animals and environmental protection, identifica-

tion and registration of cattle, pigs, sheep, goats 

and equidae, as well as the Methodological Norms 

for the application of the Monitoring and Control 

Program in the field of food safety [In Romanian], 

Available at: http://www.ansvsa.ro/download/ 

legislatie/Ordinul_ANSVSA_35_2016_aptobare_no

rme_PS_2016_RO.pdf [Accessed: 12.12.2019]

13. Popescu M., Calin G., Strambu I., Olaru M., Balasoiu 

M., (2014), Lymph node tuberculosis – an attempt 

of clinic-morphological study and review of the lite-

rature, Rom J Morpho Embriol,55(2 Suppl):553-567

14. Seremet O.C., Barbuceanu F., Ionica F.E., Margina 

D.M., Gutu C.M., Olaru O.T., Ilie M., Gonciar V., 

Negres S., Chirita C., (2016), Oral toxicity study of 

certain plant extracts containing pyrrolizidine alka-

loids. Rom J Morphol Embryol, 57(3):1017-1023

15. Stamate D., Barbuceanu F., Ionescu M., Popovici A., 

Vuta V., Predoi G., (2018), The management and 

the relevance of the diagnostic of the infections pro-

duced by Mycobacterium spp. in slaughtered bovine 

in Romania. J Biotechnol, 280(Supp.):S73-S74

16. Vladimirescu A., Dumitrescu G., Ionescu L., 

Necsulescu M., Moraru V., Popescu D., Bicheru S., 

Danes D., Baraitareanu S., Ciulacu-Purcarea V., 

Nicolescu G., (2016), Real-Time PCR studies regar-

ding the Borrelia burgdorferi, Francisella tularensis, 

tick borne encephalitis virus (TBEv) and Crimeean 

Congo hemorrhagic fever virus (CCHFv) occurrence 

in the Romanian ticks. IJID, 45(Supp. 1):193-194

17. Vuta V., Zamfir L., Onciul A., Lupescu C., Barbu-

ceanu F., (2017), Serological methods used in Ro-

mania to monitor rabies vaccination in domestic and 

wild animals. Revista Romana de Medicina Veteri-

nara, 27(3):49-51

18. World Organisation for Animal Health, (2009), Ma-

nual of diagnostic tests and vaccines for terrestrial 

animals. Chapters 2.1.11, 2.1.12, and 2.4.3. (Ed.) 

OIE Biological Standards Commission, Paris, France.


