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Sazetak

Joniziraju¢e zracenje, koje obuhvata X-zrake, gama zrake, beta i alfa Cestice, posjeduje
sposobnost da prodire duboko u bioloska tkiva i ostvaruje svoje Stetne efekte putem procesa
jonizacije i ekscitacije. Ovi procesi dovode do stvaranja slobodnih radikala i drugih reaktivnih
molekula koji uzrokuju direktna i indirektna oste¢enja DNK, proteina, ¢elijskih membrana i
drugih klju¢nih struktura u ¢eliji. Ukupni efekti ovise o vrsti zracenja, apsorbovanoj dozi,
brzini doziranja, ali i osjetljivosti tkiva koje je izlozeno. Reproduktivni sistem, naroc¢ito
gonade (testisi i jajnici), ubraja se medu najradiosenzitivnije organe u tijelu. Razlog leziu
visokoj stopi ¢elijske diobe 1 prisustvu zametnih Celija koje su izuzetno podloZzne mutacijama i
¢elijskoj smrti. Posljedice izlaganja mogu ukljucivati smanjenje broja zametnih celija,
poremecaj hormonske regulacije, oStecenje sertolijevih 1 lejdigovih ¢elija kod muzjaka, kao 1
folikularnih ¢elija kod Zenki. U teZim slucajevima dolazi do privremene ili trajne sterilnosti, te
povecanog rizika od embriopatija, spontanih pobacaja i genetskih mutacija koje se mogu
prenijeti na potomstvo. Posebna paznja u ovom radu posvecena je razlikama u
radiosenzitivnosti medu vrstama Zivotinja. Brojna eksperimentalna istrazivanja na modelima
kao Sto su miSevi, Stakori, svinje, ovce 1 goveda pokazala su da nivo oSte¢enja varira ne samo
medu vrstama, ve¢ 1 izmedu razli¢itih razvojnih faza jedne vrste. Istrazivanja pokazuju da
izlaganje visokim dozama u prenatalnom periodu moze rezultirati intrauterinom smrcu,
resorpcijom ploda, teskim malformacijama i neuroloSkim oSte¢enjima. U kasnijim fazama
graviditeta, iako plod postaje nesto otporniji, rizik od funkcionalnih ostecenja, ukljucujuéi
sterilitet, rast zaostatak i povecanu vjerovatnoc¢u razvoja malignih bolesti u odrasloj dobi, i
dalje ostaje prisutan. U radu su obradeni i osnovni principi radioloSke zasStite u veterinarskoj
medicini, s posebnim osvrtom na koncept ALARA (As Low As Reasonably Achievable), koji
naglaSava minimizaciju izloZenosti zracenju gdje god je to moguce. Takode su analizirani
znadajni historijski i savremeni dogadaji, poput nesre¢a u Cernobilu i Fukugimi, koji su
znacajno doprinijeli boljem razumijevanju posljedica zra¢enja na zivotinje, plodnost i okolis.
Naglasena je vaznost implementacije mjera zastite u dijagnostici, terapiji 1 istrazivackim
postupcima koji ukljucuju zivotinje.
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Summary

lonizing radiation, which includes X-rays, gamma rays, beta and alpha particles, has the
ability to penetrate biological tissues and exert harmful effects through ionization and
excitation processes. These interactions lead to the formation of free radicals and other
reactive molecules that cause direct and indirect damage to DNA, proteins, cell membranes,
and other cellular structures. The overall effect depends on the type of radiation, absorbed
dose, dose rate, and the sensitivity of the exposed tissue. The reproductive system, particularly
the gonads (testes and ovaries), is among the most radiosensitive organs in the body. This is
due to the high rate of cell division and the presence of germ cells that are especially
vulnerable to mutation and cell death. The consequences of radiation exposure may include a
reduction in germ cell numbers, hormonal imbalances, damage to Sertoli and Leydig cells in
males, and follicular cells in females. In more severe cases, exposure can result in temporary
or permanent sterility, increased risk of embryopathies, miscarriages, and heritable genetic
mutations. This paper highlights interspecies differences in radiosensitivity, confirmed
through numerous experimental studies using animal models such as mice, rats, pigs, sheep,
and cattle. Research indicates that exposure to high doses during the prenatal period may
result in embryonic resorption, intrauterine death, malformations, growth retardation, and
neurological damage. Although fetuses become somewhat more resistant to radiation in later
stages of gestation, the risk of functional disorders such as infertility, developmental delays,
and increased incidence of malignancies in adulthood remains. The principles of radiation
protection in veterinary medicine are also addressed, particularly the implementation of the
ALARA principle (As Low As Reasonably Achievable), which emphasizes minimizing
radiation exposure wherever feasible. The paper also discusses major historical and modern
events, such as the Chernobyl and Fukushima nuclear disasters, which significantly
contributed to our understanding of the effects of low- and medium-dose radiation on animal
health, reproduction, and the environment. Strict control of radiation exposure in veterinary
practice is essential, both in diagnostic and therapeutic contexts.
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