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We conducted experiments to investigate the effect  of ultraviolet lays on the tnfecttoslty and antigenic 
properties of tick-borne encephalitis. 

As is known from the data in the literataffe, there are different physical and chemical  agent, tn use to 
el iminate the hafeetlosity of  neuroviru~s which preserve tho antigenic properties of the viruses. 

O;:e of  the mostwidely used Inactivators is formalin, which is used to prepar~ variousneurovirus vaccines. 
In the great majority of cases, however, the um of  formalin in a 1:,500 concentration causes ~hc titer of antigens 
to decrease and their anttcomplemcntlelty to Lncrea~ [1, 2, 4, b']. 

The possibility of eliminating the infectioume~ of  viPases whiIr retaining their antigenic pcoperties is 
mentioned [3, 6] in individual works studying neurovtrus L~acztvation caused by ultraviolet eays 2S37 A long. 

However, tim data given in ~esc works on the time of inactivation a~  contradictory, and dmrc is no 
exact  data on tJte relation between the antigenic and infectious properties, which data is necessary to obtain 
highly active antigcns from a dose of ultraviolet rMiation. There is almost no data on tile vires of tick-borne 

encephalitis. 

E X P E R I M E N T A L  M E T H O D S  

For radiation, we used: a BK bactericidal Iamp giving ultraviolet radiation, 8 ~  of which fell within 
shortwave length ultraviolet rays (SUV) with. a wave length of 2, 59"/A, and a portable quartz mercury lamp 
(FQM-4) radiating the whole sFectaum of  ultraviolet rays, with all the .~%ortwave length ultraviolet rays intercepted 
by an ultraviolet-transmitting gla~s filter, so that the maximum radiation consisted of longwave length ultIavioIct 

rays (IZIV) with a wave length of  2,970-3,020 A, 

Vlrus~-eontaining ~spcnsfons of dlffcrent concentrations (1 and 10qo), from the brain tissue of mouse and 
chicken embryos Infected with rite virus of  rick-borne or ~Iapancse encephalitis, prepared in a physiological 
sol,~tlon of sodium chloride, were ,ub]cctcd to radiation. In a series of experiments, the al!antotc fluid from 

chicken embryos infected with the virus of t ick-b~me cncephalttis was used. 

The virus--containing material  was ccntxifugcd for 30 minutes at 3,000 rcvolutions per minute and put 
In a Petrl dish or byuks" so that the suspenslonto be irradiated was I mm thick. 

The iamp burners were placed above the suspension to be radiated so that the radiant energy fell at right 
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angles to the m.q)enslon. Radiation Intensity was 200-210 mlcrowatts per I c m  t in all of the experiments. 
Sbc~rt-aavc length r,~ltatlon was done at a distmlce of 25 era. longwavc, at a distance of 17 err, The radlatloa 
l ~ e d  6, 10, I~, 2-5, ~ and 40 mhtutcs. 

The mq~cnslon's lo~s of lnfectloslty was dctermincd by lntracerebrally injecting it simultaneously into 
5-6  mice in a do,~ of 0.03 mL I{ there wcrc no cltnleM signs of  sickness in the primarily infected mice, three 
of  txtvcm were killed, and their brains pa~qaged to fresh mice,. 

E X P E R I M E N T A L  R E S U L T S  

We obtained the following results from the experiments testing the inactivation of  the tick-borne eneepha o 
litis ("Sofyin"sttatn) virus contained ht the various fl~"s~ac suspensions which were radiated with SUV rays 200-210 
mtcrowatts per cm t in intensity. 

The virus contained in the 105  suspension of mouse brain tissue was completely inactivated after I S -  
minute or longer r~MiatMn. The mice whose brains were infected with the irradiated mspenslons did not get 
~[ck. and the virus was not evident ha file first passage to the mice (Table 1). 

TABLE 1 

Effect of  SUV Radlation(200-~:I0 mtcrowatts per I cm t) on the In feetiosity (Inactivation) 
of  the Vkus of  RussianTlck-Bome Encephalitis 

_ , J  . . . . . .  

Material 

Centrifugate d 10% sus- 
nslon from lxain of 
eeted mice 

Thezame, . . . . . . .  

Centrifugate of jO~ s~o  
efnslon f, om brain of 

coted chicken em-  
brym . . . .  

The sa me, . . . . . . .  

Radiation 

time 

(in rain) 

15 
2O 
3O 
40 

Not irradia- 
ted 

S 
l0 
I5 
20 
25 
3O 

Not irradia. 
ted 

Inactivation Control 

Number of mice 

Infected 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 
6 
6 

Died p~_t~ged 

0 
0 
0 
0 
,S 

6 
6 
2 
0 
0 
0 
6 

S 
5 
S 
5 

X 

X 
X 
X 

6 
6 

• 

Died 

0 
0 
0 
0 

)e 

X 
• 
0 
0 
0 

X 

Inactiva~ 
tion 

I restdut 

+ 
+ 
+ 
+ 

:i= 
+ 
+ 
+ 

.~mbols:. + po-citlve,- negative, x not investigated 

When tJlc 10~ suspension of  chicken embzyo brain tissue with a virus titer of 10 "s was irradiated, complete 
in~crtvarion of the zick-bome encephalitis '~i~tJs was obtained after 20 o, 25- and 30 minute radiation. When ~he 
lt~,, mspenston was irradiated for 15 minutes, only partial inactivation of  the virus was obtained, and with S- and 
10o minute radiation, the virus was not inactivated (Table 1). 

The virus contained in the undiluted ailantolc fluid of the chicken embryos was partially inactivated aPmt 
20~ and 40- minute irradiation, but not inactivated by 10-minute radiation (Table 2). 

Irradiation of  the allantoic fluid in a dilution of 1:5, however, caused complete inactivation of the virus 
after 10-, 20- and 40-minute exposures (Table 2). 

The next experiments were done with the ~[apancsc encephalitis vL,'us, contained in a 1~ suspension of  
mou~  brain thSUeo Shortwave length (SUV) and longwave length (l/IV) rays were used for the radiation 

(Table 3)o 



TABLE 2. 

_Th., Effect of .~t3V ,.~y.* (9_na-?!n .m!cro,~,;: p'-r ! C.m. t } e:: :h~ Tnfcc~!o'.!t}, of ,h. T!ck* 
borne E,tcephalitts Vh'us Contained in Allantoie Fluid 

Radiation 
Material I time 

I(in_mtn) 

Undiluted allantolc 
fluid 

Allantotc fluid 
diluted lt5 

The same 

I0 
20 
40 
Io 
2O 
40 

Not lrradl~ 
tcd 

Inactivation control 

Number of mice 

Infected Died 

5 5 
5 2 
5 1 
8 0 
5 0 
5 0 
5 5 

X 
X 
X 
5 
5 
5 

Inactlva- 
tion 

Died testis 

X 
X :~ 
X + 
o + 
o + 
o + 

Not_._.Se: Symbols mean the same as in Table I. 

The experiments showed that the Inactivating effect of the SUV rays extends to the virus of Ja~anese 
eneephMltis. Irradiation of the 1% suspension from the brain tissue of Infected mice caused in~tlvatlon of the 
virus after 5o 10 and I5 minutes of radiation. 

TABLE 3 

The Effect of Radiation with Ultraviolet Rays of Various Wave Lengths of ~ e  lnfectlosity 
of  the Japanese Encephalitis Virus 

ktaterlat 

Centrifugate of l%sm- 
pe,slon from brain of In. 
let ted adce 

The same 

Rays 

SUV 

LUV 

Radiation 
time 

{In mtn) 

5 
10 
t5 
5 

10 
20 
30 

Not Irradia- 
ted 

In. activation control ' ! ~  

N u m b e r  o f  mice _ - ~ 

:Pass- Died I~ :ed OJ d Infected 

4 

4 
4 

4 

4 
4 

4 

0 

0 
0 

4 
4 

4 
4 

4 
4 
4 

X 
X 
x 
X 

X 

o + 
o + 
o + 

X 
X 

X 

X 

Note: Symbols mean the same as in Table L 

Parallel experiments were also conducted, irradiating a similar suspension with LUV rays of the sarnc 
radiant energy lntcnshy- '200-210 mlcrowatts per 1 cn-~: these rays did not inactivate the virus after 5, 10. 20 
or 30 minutes of radiation (Table 3). 

Thcrefore, irradiation with shortwave length ultraviolet rays causes inactivation of the tick-borne and 
Japanese encephalitis viruses, while Irradiation with longwave length ultraviolet rays of the same Intensity does 
not. With radiation by shortwave length ultraviolet rays of unvarying intensity, inactivation depends on the 
duration of the Irradiation, Le., on the dose of radiant energy: and also on-the concentration of the tissue 
components In the virus-containing material undergoing lsr..adlatlon. 

The antigenic properties of the virus were test.:.d by a complement fixation reaction with specific (experi- 
mental) or convalescent serums. 

Allantole fluid was used In the cxpcrlment wRhout additional processing, and a thermol)~ed antigen was 

84,5 



by d~c method of cold agglutination. 

To find out how .'mtlgVnlc prOlX'rtlcs c h ~ g e  in a vires Irradlato~ with SUV rays but not inactivated, wo 
examined undiluted, virus-containing allantolc fluid which had been l~radlated for 5, 10 ,'rod 20 m|nute~, Tats 
remits of the reaction ~owcd that tim antigenic properties of th~ tlck-borr~ ctmephaHtis virus do not change 
wl~'n tJ',e lnfcct|c~ity of tJ~c vires Is pre.~rvcd, but change sllglltly duo to 20-minute Irradiation, which causes 
p m l a l  inactivation of the virus(Tabl, 4k 

TABLE 4 

Complcntcnt Flxatloa Reaction with Allantoic Antlgcnsof the Tic~-Bome Encephalitis Vh't~ 
Irradiated by ~JV t a ~  

2,0 5 
10 
2O 

0 

0 
0 

Antigen, 

Specific 
U 

i 

t 

Normal allantols 

Control ~tutn 

L Serum and dilution 

I (-p'i.) 

4 4 r 3 3 
3 3 9 -- - 

4 4 3 2 -2 

! 

_ .  

X 

specific an t lgcn-  aIlantolc fluid of chlcken embryos infected by virus of 
tick-borne encephalitis; 4, 3 , 2  +) degree of  hemolysis inhibition; x ) comp|ement 
fL,~a~lon rc:,ction not stymied;-~complctc hemolysis: O) not irradiated, 

TABLE 5 

Antigcm of Tlck-8omc Encephalitis Inactivated by Ultraviolet Rays Tested in Complement 
Fixation Reaction 

~ - ~ !  Antigen In 
"~ ~ =1 dilution 
~.= =l 

5 
10 
15 
20 
,30 
0 
0 

0 

Specific 10% 
The ~ame .... 

W 

n �9 * * * - - 

O 
�9 . o ~ - �9 

m 
s * * 

ttormal 
Control 

$ @ t u m  . . . .  �9 

- - Serum in dilution of 1.-8 " ] 

1:40 

4 4 
4 4 
4 4 
4 4 

k 

4 
4 
4 
3 
2 
4 

4- 

| 
m 

~)i2p~ols: Same as In TabJc % 



Iat order to tl:orc cxa,:H), determine how much flic antigenic propertlos of the virus decreased inrclati0n 
to the degree of virtts in~:tlvatlon, we conducted further experiments with a 10% suspcnslon of chicken cmbry0 
brain ti.~.,at;:, which w,~ irt.tdiatcd 5, i0,  i6, ~O and ;~u minuses arid then used to ptx:pared ~ermolysed antiger.t, 

The coltltol ,'ultigens were prepared from a nonirradiatcd virus-containing mspenslon {positive control 
antigen) and from a 10~ brain tl,me mspcnslon front uninfected chicken embryo; (normal antigen). 

Thc.~: antigens were tRrated in a complement fixation reaction with a specific or a normal ~emm, used in 
a dilution of 1:8. The results obtained are .thorns in Table 5,. 

The rcmlu  of  ~hcsc cxpcrtments.~howcd that rite tlters in the complement fixation reaction of the antigens 
p~parcd from the completely inactivated mzpcnsion of the tick-borne cncep!|alltis virus(20-30 minute radiation) 
were twice as low {1:40) as tho~ of the noninactivatcd antigen; prepared from the same initial suspension (tlter 

of  nonlrradiatcd antigen - 1:80), 

Therefore, when the tick-borne cncephalitls virus is inactivated by SUV rays, the vLru$ retains Its antigenic 
{cotr.plcmeut agglutinizing) properties even after the complete loss of Its lnfectiosity(Tablr 1 and 5). In this 
case tl~e titer of  antigens is twlee as low as the titers of natural antlgcns prepared from the same initial suspension 
{Table 5). tiowcvcr, increasing the SUV rays to more than the minimal dose (increasing radiation time), Le., 
a stronger d o ~  than l* nccdcd to complctcly eliminate the infectiosity of the virus, causes a greater decrease 
in the ~ t i g c n ~  (complement  aggtutinLzing) properties of the ticit-borne enccphaltti~ virus 

SUMMARY 

Irradiation for 5-20 minutes by shortwave lengths of 2597 A of 1-10~ . brain st~pemlom infected with Ru~tan 
tick-Forn= or Japanese enceohaiifls virus resulted in complete inactivation of the Virus, The same su,pemiong 
irradiated by Iongwave length, of 2970-3020A retained their tnfectlosity even after 30 minutes of irradiation, 
Lt complement flx:tlon test,, virus antigens inactivated by shortwave lengths lrradlatloa reacted positively with 

SpeCific serum. 
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