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Short Communications

Influence of y-irradiation on thermal-evoked
conformational transitions and hydration of fibrinogen
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Kharkiv National University named after V.N. Karasin

4, Svobody Square, Kharkiv, 61077, Ukraine

The influence of y-irradiation on conformational changes in the human fibrinogen in aqueous solution by the
microwave dielectric method at ~9.2 GHz has been studied. The real e’ and apparent e” parts of the complex
dielectric permittivity of the native and irradiated with doses 20, 60, and 100 Gy fibrinogen solutions at the
temperature range 2-70° C were measured. The conformation transitions of fibrinogen were found out at 25,
33 and 63 °C. The action of e-irradiation was shown fo cause an increase in protein hydration and structure
disordering of bulk water in solution in the region of melting of the thermolabile domains of fibrinogen.
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Present work presents the results of the research on the
influence of y-irradiation on temperature-depended
conformational transitions and fibrinogen hydration in
water solution using the method of microwave
dielectrometry at ~9.2hHz. Real ¢’ and imaginary €’’ parts
of the complex dielectric permittivity of samples were
measured in the temperature range of 2 - 70°C of
fibrinogen solutions in 10mM tris-HCI buffer (pH7.3),
concentration 8-10mg/ml. The native samples and irradi-
ated with 20, 60, and 100Gy doses produced by “Co were
investigated. The exposure dose power was 380R /min. The
fibrinogen hydration degree was calculated on the basis of
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the theory of dielectric permittivity of disperse systems. It
was found the fibrinogen hydration generally decreased de-
pending on temperatures increase, which correlates with
the calorimetric researches data. However, these changes
are not monotonous. They are characterized by the pres-
ence of several sites with increased hydration at 10, 25, 33
°C, in the range of 45 — 55°C, and at 63°C for native pro-
tein. It may be explained by a conformational change of
fibrinogen at these temperatures. The high amount of con-
formations is a characteristic feature of fibrinogen, as the
protein is very movable and has several forms in solution. It
was found that general hydration degree increase of protein
as well as bulk water structure loosening in the solution
takes place at irradiation doses of 20, 60, and 100Gy. The
hydration may increase at the expense of liberation of addi-
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tional areas of binding for water molecules on the protein
macromolecules surface due to its distortion and to the
fibrinogen fragmentation.
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BrusitHue y-00TydeHUST Ha TEPMOWHIYIUPOBAHHBIE

KOH(OPMAIIMOHHBIE TIEPEXOIbl U THApaTalinio GpuOpuHOTEHA

Hccnedosano eausnue y-o00nyveHuss Ha KOHGOPMAUUOHHbIE USMEHEHUS
pubpurocena uenoeexka 8 800HOM pacmeope Memooom
CBY-0usnexkmpomempuu  na  yacmome  ~9,2  [Ty.  Hzmepens
delicmeumenvias U MHUMAA 4ACMU KOMNAEKCHOU OUINEKMPUUeCKoU
npoHUYaeMOCmU HaAMUeHoIX U 00ay4eHHbix dozamu 20, 60 u 100 Ip
pacmeopos  pubpuroeena 6 unmepease memnepamyp 2—70 °C.
Ob6Hapyscenvl KOHGOPMAYUOHHbIE nepexodbl (hubpurocena npu 25, 33 u 63
°C. Yemanoeaeno, umo 603delicmeauey-00Ay4eHus npueooum K y8eauteHuro
cmenenu eudpamayuu 6eaka u pasynopsodoHeHur0 cmpyKkmypol 006emMHoll
600bl 6 pacmeope 6 00AGCMU NAABACHUS MEPMOAAOUALHBIX YHACMKOB
dubpunocena.

Kntouesvie  crosa: ¢ubpurozer, y-ooayuenue, KOHGOPMAUUOHHbIE
nepexoovl, euopamayus.
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