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ELECTRON PARAMAGNETIC RESONANCE OF X-IRRADIATED TYROSINE,
THYRONINE AND THEIR IODINE-DERIVATIVES*

P. R. Crippa**. Euaana Loh*** a Sadao Itotant*

ABSTRACT

Tha atactron paramagnatic raaonanca of X-irradiatad ("" 10 krad.J tyrotina, thyronina and thaw
iodin»4>rfvathja* in tha form of comer aaiad pallatt in wacuum laatad quartz tubai haw baan maaturad
btMaanlOO Kand 300 K a t ^ - 9 6 H*. Tha EPR ipactra of tyrotina, 3 £ diiodoiodo thyronina and thyrortina, in
tha ordar of dacraawng Una-width, ara «pactraHy ámilar and hanea indicata that tha atactron «pin damity,
g • 2.004 or 2J005 , ft trappacf maiftty in tha ring from «which tha hydroxyl proton it lost. Tna tamplas having
iodina on tha anna ring ai tha OH group «how a rathar larga anitotropy in tf*QJ04 prasumably dua to tha
praianca of small «pin danaity on tha iodina'1'

Tha Gr ««lua, \A, tha numb* of paramagnatic cantar» producad by 100 av at daducad from tha
ttinparatura dapandanca of tha magnate absorption, of tha irradiatad tod>na-oari*ati*a» incraatat with tha
rvunibar of iodinai on tha mdaeula. Tha Gr valuas of tyrotina and thyronina, howavar, can not ba attimatad
from tha magnatte abtorption», tinea thair atMorption incraaiai with tha tamparatura indicating tha
antifarromagnatic axchanga batwatn «pin dantitiaa on tha natghboring molamtas.

{.INTRODUCTION

Tht tffKtt of X and y radiation on tyitwint, thyronim and tntir iodínt-derívstívM htvt
btan maatupjd by Van da Vont at ai1 with alactron paramagnatic resonanct, EPR, on powdar
wmplat at room tamparatura. Thay also raportad1 tha yald of fraa radicate, i.t. Gr * numbar of
fi»a radicate producad by absorbing 100 av. bnad on tha room tamparatura EPR «pactra in tha
region, whara this fignat it linawty proportional to tha radiation doar

m ordar to ratorva tha EPR ipactra and hanca to ravaal tha origin of tha fraa radicate
producad by tha r-irrad)ationr Gordy at al3 uaad crystal of L-tyrotirw-Ha and found that ths
frat radical wai formad by loaf of a proton, H, from tha hydroxyl group attached to tha ring.

Wa hava racantly rapaatad tha work of Van da Voret at al ' , axcapt with following two
modifkatiom:

(1) Low radiation don, i^ ~ lOkrad, inttaad of Mrad ' or mora.

By appfyfng tow úam of radiation wa may axpact to raduca tha numbar of typai of fraa
radicate produotd and hanca to facilrtata tha quatttathaj intarpratation of ft. EPR apaetra of
(odtna*4bjrrvatfvai avan in tha powdar aampteji, tinea tingia cryttate of kMRna-dartvathajt tn not

(2) EPR nwaanramanti from Xtfk to 100°k.

py running t r n apacua w fowar Tamparawfia wa uuiaiii uw aainparawnHNpanoanoa or
on pavamagMtrc naa racHcali» T M ta^npaiatiira>dapandanoa of tna) doubly "tntagratad



signal will reveal the interactions between the paramagnetic free radicate in the solids end will
ata» provide a more reliable determination3 of the yields of free radicals through the
Curie-Wet» formula.

I I . EXPERIMENTAL AND DISCUSSION

The EPR of X-irradiatad. - lOfcrad., tyrosine, thyronine and their iodine-derivativee
ware measured between 100°k and 300°k at about 9.3G Hz. The samples were in the form ~4
lunyjeisad powder pellets vacuum-seeled in the EPR quartz tubes. We shall first discus the
EPR spectra in A and discuss their temperature dependence in B.

A. EPR spectra

The room-temperature EPR are summarized in Fig. 1, which shows many regularities
among various samples and are more consistent than that obtained with higher radiation dose1

The curves in Fig. 1 exhibit following two general features:

1. All spectre show the same free radical which is produced by the loss of the hydroxyl
proton2, with gA = 2,006. The tinewidths, however, are different among various
samples.

2. All the spectra whose sample have iodines on the ring having OH group show a
rather larger anisotropy in g, which must arise from some small stin density3 on
the iodine.

2'. Those which have two iodines on the OH-bearirg ring show a greater anisotropy
than do those with only one iodine on this ring.

Further comparative details between the spectra are:

a) Tyrosine, thyronine and 3 3 - diiodo-thyronine have similar spectre of g * 2.006
with their linewidths AH - 12.2,9.9 and 11.8 O r , respectively. The resonance of
the latter two compounds are sharper than that of tyrosine because the electron
spin density is further removed from CH3 group which in tyrosine gives to some
unresolved proton coupling3.3. Evidently the electron spin density is trapped
mainly in the ring from which the hydroxyl proton is lost.

P) 3-todo-L-tyrosine and 3,3', 6-iriiodo-thyronine both have one iodine on the
OH-bearing ring and both have similar EPR spectra in Fig. 1. However, the EPR
spectrum of the former at g - 2.006 is stronger and broader, AH - 22.9 O», than
that of the latter, AH - 136 Oe. We speculate that the broadening of resonance at
g A * 2.006 in the 3-kxJo-L-tyrosine * due to the fluctuation of intaratttom
between spins on ihe neighboring molecules, since the temperature dependence of
the magnetic susceptibility of this compound, in Fig. 2, suggests the interactions
being intermedia* between antiferromagnelic and paramagnetic.

y) 3^diiodo*Ltyrotine and thyroxine both have two iodines on the OH-bearing ring
end show similar spectra. The former, however, show more pronwsrtand symmetric
ttweturt around ^ «2.04 presemsttV due to eqüivalem kxfme etoms at 3,6
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nombra das iodas dana Ia molecule. Las valaun da G r de la tyroair* at da Ia thyronine na pauvent pas étra
«values das absorptions rnagnétiques, das qua son absorption augmanta avae la temperature, ca qu'indiqua

échange antiferromegnétique antra las demitas du spin dans las molecules voninas.

Foi madida a ressonância paramagnatka eletrônica <EPR) da tirosina, tironina a seus derivados iodados,
irradiados com raioa-x (cerca deo10 krad)A na forma ds patotas l o m p r a i i i , colocados am tubos da quartzo a
«acuo a temperaturas entra 100 K e 300 K a cerca de S GHz. Os espectros ds tirosina, 3,5 di iodo tironina a
tironina, na ordam decrescente de largura da linha, são espectralmente similares a, portanto, indicam que a
densidade de spin eletrônico g da ordem da 2.004 ou 2,006 é concantrada principalmente no anal do qual o
proton hidroxila foi expelido. As amostras tendo iodo no mesmo anal. como o grupo 0 H , mostram uma
anisotropia relativamente grande, g «*2,0* . possivelmente devido i presença de baixa densidade de tpin no
iodo.

O valor da G r , i.e., o número de centros paramagnéticos produzidos por #V, valor deduzido da
dependência com a temperatura da absorção magnética, dos derivados iodados irradiados, aumenta com o
número de iodos na molécula. Os valores da G r da tirosina a tironina não podam, porém, ser calculado das
absorções magnetises, uma vez que, a sua aborção aumenta com a temperatura, indicando a troca
antíferromegnética netre a densidade de spin nas moléculas vizinhas.
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