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Abstract:
Improved serology is essential for the diagnosis of tick-borne diseases in

epidemiological studies. Serodiagnosis of haemoprotozoan diseases is an important
adjunt to the use of vaccines for the control of these infections. These test must
meet a number of criteria, including sensitivity, specifity and the ability to detect
long term infections.

Enzyme linked immunosorbent assay  (ELISA) and radioimmunoassay
(RIA) techniques were developed for the diagnosis of  both Babesia bovis and
B.bigemina antibodies. Whlist the RIA technique is more sensitive than the
ELISA, the latter has the advantage of stability and relative safety of the detection
system. Long term single infections can be diagnosed with these system and they
are ideal for detecting low levels of  antibody. Further devleopment of the
B.bigemina ELISA is necessary, especially as the antigen is quite labile and must
be freshly prepared. This is the one disadvantage in an otherwise highly sensitive
and specific test system.

Introduction
Throughout Turkey  tick-borne haemoparasitic diseases are serious

problem with the vector being present in most areas. Babesiosis is a haemoparasitic
disease and it appears to be a an economic importance in Turkey. Previous reports
on the prevalence of babesiosis were based upon findings on giemsa stained blood
examinations (5, 7, 9). In those studies, thin blood smear technique was used in the
diagnosis. In babesiosis, a state of premunition is common and diagnose is difficult
with blood smears. ELISA and RIA are two of the most sensitive and specific test
are being used in the serological studies. With these tests, carrier state of  babesia
can be diagnosed. During the period of research programme on haemoparasitic
diseases at Ankara Nuclear Research Center for Agriculture and Animal Science,
Protozoology Laboratory, work has been concentrated on serodiagnostic tests.
Mainly, ELISA has been used to carry out epidemiology of bovine and ovine
babesiosis in Turkey. Also, RIA and IFAT (Indirect flourescent antibody test) were
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developed for the diagnosis of babesiosis. In this review, results of serologic
surveys in Turkey were discussed from the previous studies

Materials and Methods
Antigen: Crude antigen was used for the diagnosis of Babesia ovis in the

ELISA test. A synthetic highly purified Babesia bovis derived antigen was
obtained from CSIRO, Australia and used for the diagnosis of Babesia bovis.
Crude Babesia ovis Antigen Preparation: Dignostic antigen have been prepared by
using the method of Mahoney (6). A field strain of B. ovis was isolated from a fatal
clinical case in Ankara region of Turkey. This isolate was used to make crude
antigen preparation. Six months old sheep known negative was splenectomised and
infected with B.ovis strain by blood inoculation. When the parasitemia had reached
8-10 %, 1000 ml. of blood was collected. Antigenic fraction suitable for use in an
ELISA was prepared by lysis in hypotonic saline. It was found that a saline
concentration of 0.525-0.555 % produced approximately 95% of infected
erythrocytes. These infected erythrocytes were washed 3 times with PBS buffer
(pH 7.3) and centrifuged at 3000 rpm. for 10 minutes at room temperature. White
blood cells were removed by diluting cells after the final centrifugation. For
serodiagnosis antigen, 4 volumes of distilled water were added to one volume of
infected erythrocyte suspension and supernatant lysate obtained by centrifugation
at 10.000 rpm for 30 min. at 4°C. The infected cells were diluted ½ in PBS and
stored as 2 mls. Aliquots in the vapour phase of liquid nitrogen. When required, an
ailquote was thawed at 37°C in water bath and used in ELISA. Each ml. of infected
cell suspension contained approximately 2.5x109 parasites.

ELISA Test Procedure: The ELISA method in this study was similar to
that used by Waltisbuhl (10). Flat-bottomed microelisa plates (Dynatech M129b
Denkerdark, West Germany) were used in ELISA test. 200µl of diluted antigen
was added to each well of a microelisa plate. Antigen diluted in sodium carbonate
buffer (0.1 M- pH 9.6). plates were sealed with plate sealers and incubated
overnight at 4˚C. After İncubation the antigen solution was removed and 250 µl of
0.5 % gelatine in carbonate buffer added to each well of a microelisa plate. After 1
hour incubation at room temperature the solution was removed. After blocking, the
plates washed three times with PBS buffer containing 0.1 % Tween 20 and washed
twice with PBS buffer. After five washes with washing buffer, 200 µl of the test
sera diluted to 1:500 in PBS Tween 20 buffer were added. The plates were then
sealed and incubated overnight at 4 ˚C. After incubation the wells were washed as
described above and 200 µl of conjugated second antibody (A goat antibovine H+L
chain IgG-Horse Radish Peroxidase Conjugated - Kirkegaard and Perry
Lab.Maryland, USA) added to each well of the plate at a dilution of 1:1000 in PBS
Tween 20 and the plate incubated for 1 hour at 37˚C. Plates were then washed five
times with washing buffer and 200 µl of substrate (5- aminosalicylic acid) solution
containing 0.15 % hydrogen peroxidase was added to each well and the plate was
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sealed and agitated for 30 min. at room temperature. Then, the plate was
immediately read at 492 nm with a Titertek Multiskan spectrophotometer using
column as a blank.

RIA Test  Procudure: Polyvinyl chloride ‘V’ well microtiter plates were
coated with 200 µl of B.bovis antigen diluted in PBS buffer. The plates were
incubated overnight at 4˚C, then washed three times with PBS tween 20. Diluted
sera were added to antigen coated well and incubated for 30 min. at 37 ˚C. The
plates were incubated for 5 h at 22 ˚C and washed three times with washing
solution, then 200 µl of diluted 125 I labelled second antibody were added per well.
The plates were then incubated for 16 h at 4 ˚C and washed 5 times with washing
solution. The wells were cut out and counted in an automatic gamma counter.

Results and Discussion
Serodiagnosis of haemoprotozoon diseases is necessary in order to find

out the epidemiological status of these diseases. During the past 15 years,
seroepidemiological studies were performed at Lalahan and Sarayköy, Ankara
Nuclear Center for  Agriculture and Animal Science, Parasitology Laboratories to
carry out the incidence of tick-borne diseases (Mainly babesiosis) in Turkey (1, 2,
3, 4, 8, 12). These studies were done in collaboration with Ankara, Konya and
Elazığ Veterinary Faculties, Parasitology Sections and A Ministiry of Agriculture.
Table 1 and Table 2 show the results of serological surveys for Babesia ovis and
B.bovis of some different regions of Turkey respectively.

TABLE   1
REGION NUMBER OF SAMPLE % POSİTİVE
ELAZIG 331 45.0
URFA 607 41.14

ANKARA 509 76.0
KONYA 723 42.14

ÇANAKKALE 360 53.5
Table 1. Number of samples positive for the presence of antibodies to B. ovis from
various regions of Turkey.

TABLE  2
REGION NUMBER OF SAMPLE % POSİTİVE

MARMARA 416 44.4
CENTRAL 309 61.4
EASTERN 246 30.4
AEGEAN 148 58.7

SOUTHERN 150 58.0
NORTHERN 159 67.9

Table 2. Number of sample positive for the presence of antibodies to B.bovis from
six geographical regions of Turkey.
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From the data obtained in these seroepidemiological surveys indicate that
there is high incidence of ovine and bovine babesiosis in Turkey and the disease is
common in both temperate sea level zones as well as the colder zones of central
Anatolia. In these surveys, ELISA test was used. Also, RIA test was development
for the diagnosis of babesiosis. But, this test has not been used in
seroepidemiological studies in Turkey. The review by Wright et al (11) ,described
that RIA test was somewhat more sensitive than ELISA and it has less application
since the radioisotope label 125I has short half-life. It is for this reason that the
ELISA is becoming more popular, even if it is somewhat less sensitive.

References

1. Dumanlı, N., Köroğlu, E., Düzgün, A., Angın, M. and Sert, H.(1997):  Seroprevalance
of Babesia ovis in sheep in Elazığ. Tr.j. of Veterinary and Animal Sciences. 21:183-
186.

2. Düzgün, A . (1997).: Sero-epidemiology of Babesia ovis in Çanakkale region.
Doctarate degree thesis, Ankara

3. Düzgün, A.,  Alabay, M., Çerçi, H., Emre, Z. and Çakmak, A. (1992):. A serological
survey using ELISA for Babesia bovis infection of cattle in Turkey. IAEA-TecDoc,
657:175-177.

4. Emre, Z., Düzgün, A., İriadam, M. and Sert, H  (2001): Seroprevalence of Babesia ovis
in awassi sheep in Urfa, Turkey. Turk J Vet Anim Sci. 25: 759-762.

5. Göksu, K. (1970).: Yurdumuzun çeşitli bölgelerinde sığırlarda Piroplasmida
Enfeksiyonları (Piroplasmosis, Babesiosiss, Theileriosis) ve Anaplasmosis’in yayılış
durumları. Türk Vet.Hek.Derg.404,29-30.

6. Mahoney, D.F. (1967).: Bovine babesiosis: Preparation and assesment of complement
fixing antigens. Exp.Parasitol. 20:232-241.

7. Özcan, H.C.(1961): Ankara ve civarında evcil hayvanlarda görülen Piroplasmose
vakaları ve tedavileri üzerine araştırmalar. Ankara Üniv.Vet.Fak.Yay.,143. Çalışmalar
83, A.Ü. Basımevi

8. Sevinç, F. (1996): Diagnosis of Babesia ovis by ELISA in Konya region. Doctorate
degree thesis, Konya.

9. Tüzer, E.(1981): İstanbul ili ve çevresinde sığırlarda görülen Babesia, Theileria ve
Anaplasma türleri ve bunlardan oluşan enfeksiyonların yayılışı üzerine araştırma.
İstanbul Üniv.Vet.Fak.Derg. 8(1):97-110

10. Waltisbuhl, D.J., Goodger, B.V., Wright, I.G., Commis,M.A. and Mahoney,
D.F.(1987): An enzyme linked immunosorbent assay to diagnose Babesia bovis
infection in cattle.  Parasitol Res. 73:126-131.

11. Wright, I.G., Goodger, C.A., Schunter, D.J., Düzgün, A. (1988).:  Use of nuclear
techniques in the study of some tick borne haemoparasitic diseases. In: Nuclear
techniques in the study and control of parasitic diseases of livestock. IAEA,
Vienna.p:157-172.

12. Yukarı, B.A., Çakmak, A., Karaer, Z., Düzgün, A., Yaralı, A. (1996).: Ankara
yöresinde koyunlarda Babesia ovis’in IFA ve ELISA yöntemleri ile serodiagnozu.
Türk.Vet.Hek.Dern..Derg. 67(1):42-45.


	============
	MAIN PAGE
	============
	CONTENTS
	ABOUT SOME GENERALIZATION OF CALCULATION ALGORITHM OF THREE-DIMENSIONAL IMAGES IN EMISSION TOMOGRAPHY A.V. Khugaev, Yu.N. Koblik, G,A. Mkrtchan, V.G. Ulanov, B.S. Yuldashev, V.P. Yakushev, P. Ioannou, E. Dimovasili
	ADAPTATION OF WWR-К REACTOR FOR IRRADIATION WORK AT LOW POWER V. Petukhov, P. Chakrov, R. Gwozdz
	APPLICATION OF NUCLEAR TECHNOLOGIES OF FRUITS WHICH ARE OF REGIONAL IMPORTANCE Z.K. Sultanova, N.A. Kharlamova, G.S. Aidarkhanova, A.B. Kudabayev, S.A. Andropenkov, R.M. Maltseva
	APPLICATION OF X-RAY FLUORESCENCE METHOD IN COAL INDUSTRY Čechák Tomáš
	BIOLOGICAL DOSIMETRY AND APPLICATIONS IN TURKEY Dalci D., Dorter G., Ilbilgi I., Koksal G.
	DETERMINATION OF THE INDICATOR BACTERIA IN THE IRRADIATED MINCED MEAT Halkman, H.B.D., Başbayraktar, V., Kozat, P., Yazıcı, N., Çetinkaya, N., Halkman, A.K.
	DEVELOPMENT OF A QUALITY SYSTEM FOR A CONTRACT IRRADIATION FACILITY Galip Siyakuş
	DEVELOPMENT OF FEEDING STRATEGY FOR RUMINANT LIVESTOCK BY NUCLEAR TECHNIQUES Ozcan H., Çetınkaya N.
	DEVELOPMENT OF RADIATION-WAVE CRACKING Bokovaya N.N., Tuzov A.Yu., Tsoy A.N., Tsoy L.A., Sharunov I.P., Shamro A.V.
	DEVELOPMENT, STANDARDISATION AND VALIDATION OF PURINE EXCRETION TECHNIQUE FOR MEASURING MICROBIAL PROTEIN SUPPLY IN YERLİ KARA CROSS BREED
	EFFECT OF RADIATION ON VIABILITY AND INFECTIVITY OF NEMATODIRUS SP. EGGS Çerçi H., Alabay M., Emre Z. and Düzgün A.
	EFFECTS OF CHERNOBYL ACCIDENT ON TURKEY Enis Özyar MD.
	ESTABLISHMENT OF ADVANCED QUALITY SYSTEM FOR NUCLEAR ANALYTICAL LABORATORIES P. Arikan, O. Acar,R.Acar, G.A.Aycik, M.A. Cetiner, H.Demirel, N.Efe,T.Golge, R.Gurellier,R.Kirmaz,S.Tulumen,H.Yucel, A.Zararsiz,Y. Agus
	INAA STUDY OF THE Ag AND U SORPTION - DESORPTION BY MICROORGANISMS Mukhamedshina N.M, Mirsagatova A.A.,  Bekmukhamedova N.M, Khamidova Kh.M.
	INDOOR RADON MEASUREMENTS BY SSNTDS En Z., Vasidov A., Tsipin V.V., Tillaev T., Akimov V.A.
	LOW LEVEL RADIOACTIVITY MEASUREMENTS OF 238U, 232Th, 40K AND 134, 137Cs IN THE ENVIRONMENTAL AND INDUSTRIAL SAMPLES BY HIGH RESOLUTION GAMMA-RAY SPECTROMETRY Yücel H., Demirel H., Çetiner M. A., Karadeniz H., Çetiner B., Parmaksız A., Turhan Ş.
	LOW RADIATION DOZE IMPAKT ON HUMAN BONE DENSITY V. Zaichick
	MODELING OF THREE-DIMENSIONAL IMAGES IN EMISSION TOMOGRAPHY Koblik Yu.N., Khugaev A.V., Mkrtchyan G.A, Ulanov V.G., Yakushev V.P.,Yuldashev B.S., Ioannou P., Dimovasili E.
	NEUTRON RADIOGRAPHY APPLICATIONS IN I.T.U. TRIGA MARK-II REACTOR A. Beril Tuğrul
	NITROGEN AND WATER REGIME EFFECTS ON CORN YIELDS DETERMINED BY N-15 TRACER TECHNIQUE Mahmut Basri Halitligil, Ali. Akin
	PRACTICAL APPLICATION OF FOOD IRRADIATION IN TURKEY Nurcan Cetınkaya and Erhan Ic
	PROBLEMS OF ENVIROMENTALLY APPROPRIATE FOODSTUFF PRODUCTION OF CATTLE BREEDING A.M. Meldebekov
	PROCESSING OF OIL PRODUCTS USING COMPLEX RADIATIONTHERMAL TREATMENT AND RADIATION OXONOLYSIS Zaikin Yu.A., Zaikina R.F
	RADIOLOGICAL SCIENCES IN TURKEY: ITS PAST, PRESENT AND FUTURE Enis Ozyar M.D.,
	RADIOPHARMACEUTICALS AND THEIR QUALITY CONTROL Akgun, A.F., Bodur, N., Yıldız, H.
	SEPARATION OF CADMIUM AND SILVER IN SULPHUR-CONTAINING SYSTEMS S. Khujaev, S.Kh. Egamediev, L.B. Nushtaeva, A.Kh. Mamatkazina
	STUDY OF ELEMENT UPTAKE IN PLANTS FROM THE SOIL FOR ASSESSMENT OF TOXIC LEVEL OF SOME ELEMENTS En Z., Vasidov A., Tsipin V.V., Tillaev T., Jumaniyazova G.I.
	STUDY OF PLASMA - BASED STACK GASES CLEANING TECHNOLOGY TO REMOVE SOX AND NOX EMISSION FROM COALFIRED POWER PLANTS IN TURKEY Ş. Turhan, T. Zengin, S. Ocak, S. Ünal, F. Parlaktürk, N. Tuğluoğlu, S. Karadeniz and D. Erçin
	TDPAC-STUDIES OF 111IN-COMPLEXES WITH DTPA, EDTA AND NTA A.S. Golubeva, S.M. Nikitin, G.K. Ryasny, L.G. Shpinkova, A.A. Sorokin, A.S. Uzbyakova
	THE EVALUATION OF NEUTRON AND MIXED RADIATION EFFECT ON SEVERAL TYPE OF SILICATE GLASS N. Doğan Baydoğan, A. Beril Tuğrul
	THE MICROBIOLOGICAL QUALITY AND SHELF-LIFE OF THE IRRADIATED CHICKEN MEAT Başbayraktar V., Kozat P., Halkman H.B.D., Çetinkaya N.
	RADIOACTIVITY MONITORING OF THE TURKISH BLACK SEA COAST AS A PART OF THE IAEA MODEL PROJECT “MARINE ENVIRONMENTAL ASSESSMENT OF THE BLACK SEA REGION” NUCLEAR TECHNIQUES FOR THE ENVIRONMENTAL MANAGEMENT OF WATER RESOURCES IN TURKEY B. Gül Göktepe, Güler Köksal, Iolanda Osvath, Nurdan Güngör, Emin Güngör Abdullah Köse, Rezzan Küçükcezzar, Ahmet Varinlioğlu
	ABOUT USE OF A THERMOLUMINESCENT METHOD FOR INVESTIGATION OF DISTRIBUTION OF 238 Pu , 239 Pu , 240 Pu RADIONUCLIDES IN GROUND NEAR TO RANGES OF KAZAKHSTAN Nurakhmetov T.N., Sadykov T.H., Seidahmetov D.S., Kainarbaev A.Z., Tokbergenov I.T.
	DISTRIBUTION OF RADIOACTIVITY ON LANDSCAPES OF ABSHERON PENINSULA Aliyeva S.K.
	DRIP IRRIGATION AND FERTIGATION OF POTATO UNDER LIGHTTEXTURED SOILS OF CAPPADOCIA REGION Mahmut Basri Halitligil, Hüseyin Onaran, Nuri Munsuz, Hakan Kışlal, Ali Akın, Abdullah Levent Ünlenen, ***Gökhan Çaycı, ***Cihat Kütük
	ECOLOGICAL RISK IN TERRITORY URANIUM TAILING OF KYRGYZSTAN Torgoev I.A., Aleshyn Yu.G.
	EFFECTS OF CHERNOBYL ACCIDENT ON TURKEY Enis Özyar MD
	EVALUATION OF DETERMINED URANIUM CONCENTRATIONS OF NATURAL WATERS IN MANISA-DEMIRCI REGION USING LASER FLUORIMETRIC URANIUM ANALYSER M. Yavuz, C. Kütahyali, M. Eral
	MECHANISMS OF ABSORBED DOZE DETECTING BY THERMOLUMINESCENT DOSIMETERS ON BASE OF ALKALI-EARTH METAL SULFATES AND OTHER IONIC CRYSTALS Nurakhmetov T.N., Salihodzhaev D.M., Myrzakhmet M.K., Primova A.S., Sadykov T., Tokbergenov I.T.
	MECHANISMS OF FORMATION OF RADIONUCLIDE CONTAMINATION AT THE OIL FIELDS OF AZERBAIJAN Zolotovitskaya T.A.
	MIGRATION OF INCLUSIONS IN CRYSTAL SALT SYSTEMS WITH RADIOACTIVE WASTE PRODUCTS Myrzakhmet M.K., Rakhimov D.E., Dukenbaev K.O.
	NEUTRON ACTIVATION ANALYSIS OF LARGE SAMPLES OF ENVIRONMENTAL AND BIOLOGICAL ORIGIN R.Gwozdz, P. Chakrov, V.Solodukhin, I. Kazachevskiy, I.Shishkov, G.Kabirova, V.Poznyak
	NITROGEN AND WATER REGIME EFFECTS ON CORN YIELDS DETERMINED BY N-15 METHODOLOGY Mahmut Basri Halitligil, Ali Akin
	ON THE ASSESSMENT OF ENVIRONMENTAL EFFECT OF BN-350 REACTOR FACILITY OVER OPERATING PERIOD Nazarenko P.I., Ryzhkova R.V., Karaulov V.N., Chakrov P.V., Lukashenko S.N., Glushchenko V.N., Kalieva A., Knyazev B.B., Kamberov I.M., Poleshko A.N.
	PROGNOSIS OF DIRECTIONS OF TECHNOGENE RADIONUCLIDES SPACIOUS MIGRATION AT THE TERRITORY OF SEMIPALATINSK TEST SITE AND BEYOND IT R. Yu. Magasheva, G. N. Yakunin
	RADIOCHEMICAL DETERMINATION OF LONG-LIVED RADIONUCLIDES IN ENVIRONMENTAL SAMPLES N. Vajda, Zs. Molnár, É. Kabai, P. Zagyvai
	RADİOCHEMİCAL PROCEDURES FOR SPECİATİON OF ACTİNİDES İN THE ENVİRONMENT. METHODOLOGY AND DATA OBTAİNED İN CONTAMİNATED REGİONS OF RUSSİA BY RADİONUCLİDES A.P. Novikov and B.F. Myasoedov
	RADIOECOLOGICAL CONCEPTS AND THEIR APPLICATION FOR THE ASSESSMENT OF THE PRESENT INTERNAL DOSE FOR PEOPLE LIVING ON THE STS Gabriele Voigt
	RADIO-ECOLOGICAL SITUATION IN RIVER BASINS OF CENTRAL ASIA SYRDARYA AND AMUDARYA ACCORDING TO THE RESULTS OF THE PROJECT "NAVRUZ" D.S. Barber, B.S. Yuldashev, K.K. Kadyrzhanov, D. Yeleukenov, S. Ben Ouagrahm, V.P. Solodukhin, U.S. Salikbaev
	RADIONUCLIDE MIGRATION IN SOIL-PLANT-ANIMAL CHAIN IN SOME AREAS OF THE FORMER SEMIPALATINSK TEST SITE B.K. Karabalin, M.K. Mukusheva, S.K. Kairambayev, N.Zh. Kadyrova, A.G. Kislukhin
	RANGE EXPANSION OF SPECTROMETRIC METHODS FOR CONTENTS DEFINITION OF betta-DECAY ISOTOPES IN SAMPLES K.M.Akhmetov, V.P. Burminskiy, V. Dzhazairov-Kakhramanov, R.A. Zarifov, V.M. Kartashov, A.G. Troitskaya
	RISK AND ITS UNCERTAINTY FROM AN INTERMITTENT FALLOUT PATTERN V.R. Burmistrov, A.Kh. Argynova, A.A. Loctionov
	TO THE QUESTION OF FASTENING OF SOIL SURFACE CONTAMINATED BY RADIONUCLIDES AT AZGIR TEST SITE E.Z. Akhmetov, Zh.I. Adymov, A.S. Еrmatov, S.B. Aydarova, K.B. Musabekov
	USE OF ACCELERATED BEAMS IN RADIO-ECOLOGICAL RESEARCHES AND FOR FIGHT AGAINST ILLEGAL REMOVING OF STRATEGICAL MATERIALS A.Arzumanov, A.Borisenko, I.Gorlachev, A.Eliseev, K. Kadyrzhanov, S.Lukashenko, S.Lysukhin, A.Platov
	USE OF RADIOIMMUNOASSAY (RIA) AND ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) TECHNIQUES TO DIAGNOSE SOME TICK-BORNE HAEMOPARASITIC DISEASES Düzgün,A., Emre,.Z., Alabay,M., Çerçi,.H.
	EVALUATION OF ENVIRONMENTAL AND HEALTH CONSEQUENCES OF DEPLETED URANIUM ARMOR USE IN YUGOSLAVIA V.A. Vetrov  and O.A. Pavlovsky
	ENVIRONMENT RADIOACTIVITY AND ONGOING SURVEILANCE PROGRAMME IN TURKEY Ibrahim USLU
	USE OF 152EU AS A TRACER FOR IDENTIFYING FALLOUT IN THE ALTAI REGION FROM NUCLEAR EXPLOSIONS AT THE SEMIPALATINSK TEST SITE: WOULD IT WORK AT PRESENT? V.A. Vetrov
	METHODOLOGY FOR ESTABLISHMENT OF THE RADIATION CONTROL SYSTEM AT THE KARACHAGANAK OIL GASCONDENSATE FIELD S.V. Reznikov, K.K. Кadyrzhanov, А.Zh. Tuleushev, Zh.N.Marabaev, S.N. Lukashenko, V.P. Solodukhin, I.V. Kazachevskiy, Т.I. Ageyeva
	EXPERIMENTAL STUDY OF EPR IN Q- BAND CAPABILITIES FOR TOOTH ENAMEL DOSIMETRY ON INTACT DENS S. Pivovarov, A. Rukhin, T. Seredavina, L. Peterson, Yu. Gorelkinskii, M. Temirbayev
	AUTHOR INDEX



