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In N2O molecular bond strength of N2 was decreased twice in comparison with nitrogen 
molecule, that's why its further oxidation doesn't give thermodynamical difficulties. 

The yield of nitrogen dioxide on radiolysis of the air gave GNO2=0,8±0,2 molecule/1 OOeV 
which is referred to the data in a good agreement in the literature. Kinetic curve appears rapidly 
in the saturation. Air radiolysis over iron gave the following results: GNO = 2,75 ± 0,25, 

GN2O = 9,0± 1,0 molecule/1 OOeV. Thus, total yield of radiolysis products is EG = 10,5 ± 12,0 

molecule/1 OOeV. 
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Nuclear medicine is one of the important application areas of nuclear sciences and it utilizes 
the nuclear properties of matter to investigate disorders of metabolism and function, physiology 
and pathophysiology and anatomy to diagnose diasease with unsealed sources and to treat it with 
unsealed sources of radioactivity. Medical application of radioisotopes for imaging and therapy 
was started in 1970s and has been growing rapidly in Turkey. 

NUCLEAR MEDICINE TRAINING 
Nuclear medicine is an independent speciality area in medicine in Turkey since 1974. Today, 

more than 300 nuclear medicine physicians practice their specialty at different university 
hospitals, govertmental hospitals or private clinics. Nuclear medicine residency period is at least 
four years after medical degree (M.D). The clinical training of physicians specializing in nuclear 
medicine should include theoretical and clinical training with official rotations to internal 
medicine (including cardiology, endocrinology, nephrology and oncology), radiology, radiation 
oncology departments. So far, four training centers, fulfiling the certain objective criteria 
concerning staff, equipment, number and spectrum of diagnostic and therapeutic procedures, 
teaching and quality control, have been accredited by the European Board of Nuclear Medicine. 

NUCLEAR MEDICINE FIELDS 
Nuclear cardiology, nuclear oncology, pediatric nuclear medicine and nuclear endocrinology 

are the main application areas of clinical nuclear medicine in Turkey. Nuclear cardiology 
procedures, (tomographic myocardial perfusion scintigraphy and ECG-gated studies), investigate 
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patients with coronary artery diseases. Diagnosis, staging and follow-up of oncologic patients 
and therapy in certain pathologies are performed at nuclear oncology units, mainly at the 
university hospitals. Not only imaging studies, but also therapuetic applications of 
radiopharmaceuticals have also been performed at many institutes, such as hyperthyroidism 
treatment with radioiodine, thyroid cancer ablation and metastase treatment with radioiodine, 
radiosynovectomy, metastatic pain therapy, and, recently, radioimmuntherapy of lymphomas. 

EQUIPMENTS 
Planar gamma-cameras and mainly SPECT (single photon emiision computerized 

tomography) cameras with single or dual detectors are used for scintigraphic images. There are 5 
PET (positron emission tomography) cameras and 1 PET/CT (computerized tomography) hybrid 
camera for molecular imaging using 18-FDG. More than 132 nuclear medicine units have 
approximately 250 planar or tomographic gamma-cameras. Other equipments exit in nuclear 
departments include dose calibrators, gama-counters, beta-counters, gama-probes, thyroid uptake 
equipment and radiation detectors for radiation protection systems. 

RADIOPHARMACEUTICALS 
Almost all radionuclides and radiopharmaceuticals are obtained commercially from european 

countries, except for 18-FDG which is obtained from two private cyclotrons in-Turkey. 
Technetium-99m is the most commonly used radioisotope for imaging and is obtained from Mo-
generators imported from european countries. Others are thallium-201, gallium-67, iodine-131, 
indium-Ill, chromium-51. For therapy iodine-131, strontium-89, yttrium-90, erbium- are used. 
For laboratory studies, iodine-125 is the main isotope for radioimmunassay tests. 

For scintigraphic imaging, cold pharmaceutical kits are labeled with technetium-99m, i.e. 
DTPA (diethylenetriamine pentacaetic acide), MDP (methylenediphosphanate), DMSA 
(dimercaptosuccinicacide), MAG3 (mercaptoacetylacidetriglycine), HMPAO 
(hexamethylpropyleneaminoxime), SC (sulphur colloid), nanocolloid, MIBI 
(methoxyisobutylisonitril), tetrofosmin. 
99mTc-MIBI and Thallium-201 are main radiopharmaceuticals for nuclear cardiology 
procedures. 99mTc-HMPAO is used for regional cerebral blood flow imaging in several 
pathologies, such as epilepsy, brain death and psychiatric disorders [1]. In addition, 99mTc-
HMPAO is used for leucocyte labelling for the detection for infectious focus. 

SPECIFIC RENAL STUDIES 
More than 30.000 renal procedures are performed at the University hospitals in a year. 

Pediatric age groups is approximately % 55 of the total patients population of departments. 
99mTc-DTPA (%44), 99mTc-DMSA (%37), 99mTc-MAG3 (%17) and 99mTc-EC (%2) are the 
most commonly used radiopharmaceuticals for renal imaging. More than 6.000 vials of several 
pharmaceuticals are used for renal cortical scintigraphy (%35), dynamic renal imaging (%34), 
renal scintigraphy with diuretic (%27) and captopril scintigraphy (%4). Most common indication 
for renal cortical scintigraphy is detection of cortical scarring (%53). In addition, using single 
plasma sample methods [2] or gamma-camera method renal clearance measurements with 
99mTc-MAG3 99mTc-DTPA have been used at some institutions. 

Dynamic renal scintigraphy [3] is used for the assessment of renal functions (perfusion, 
glomeruler and tubular function, excretory function) in primary and secondary renal diseases, 
determination of effect of medical or surgical therapy which may affect renal functions. 99mTc-
DTPA, 99mTc-MAG3 and 99mTc-EC are the radiopharmaceuticals used for this scintigraphic 
method. In the evaluation of renal transplants, serial renal scintigraphies are valuable for the 
follow-up of graft functions [4,5]. 

Renal scintigraphy with diuretic[6] is a modifed dynamic scintigraphy with administration of 
diuretic and used for the differential diagnosis of renal obstructive pathologies. 
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Captopril scintigraphy [7] is performed for the differential diagnosis of hypertension and 
renal artery stenosis. Serial renal images are obtained following oral administration of 
angiotensin converting enzyme inhibitor and compared with baseline images. 

Cortical renal scintigraphy is used for the evaluation of renal cortical tissue. For this purpose 
99mTc-DMSA, which is taken up by proximal tubular cells, is prefered. Most common 
indications include acute renal infection, chronic renal injury secondary to infection, and 
congenital renal abnormalities, such as horse shoe kidney and ectopic kidneys. 

Radionuclide cystography is performed to image reflux of urine from bladder to ureters and 
renal pelvis. 99mTc-MAG3 or 99mTc-DTPA can be used for this method. 
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Elemental content is a fundamental parameter of a substance, on which all its properties and 
character of physical, chemical, biological, technological and ecological processes depend. 
Therefore monitoring of elemental content (in the course of technological process - "on line"; in 
natural conditions - "in situ"; or in living organisms - "in vivo") becomes necessary for 
investigation of aforementioned processes. 

This problem can be successfully solved by using the methods of prompt gamma activation 
analysis (PGAA) and instrumental neutron activation analysis (INAA) on short-living 
radionuclides. This methods do not depend on the type of substance (biological, geological, 
technological etc.), since the content is determined by gamma radiation of nuclei, and allows a 
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