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DRY, NONINFECTIOUS, HFLEIGGLUTINATLNG ANTIGS OF
SIX GROUP A ARBOVIRUSFZ GW0J IN TISSUE CULTURE

P. S. Karaseva, Ye. V. Finogenova, B. F. Semenov,
Und I. M. Rodin*

Several authors have shown that hemagglutinris form in grcgton
tissue cultures of marq representatives of group A arboviruses
These hemagglutinins have proven highly stable at 370, which has made poic-
sible a reliable method of thermal inactivation of infectious properties
without altering the capacity to agglutinzte erythrocytes.

In this paper, results of stuiies performed on various conditions
used in drying noninfectious hemaglutinating antigens are presented an(-,,
ex-perimental features of dry preparations are given.

Materials and Methods

Western (WEE) and Eastern (EEE) equine encephalomyelitis, Sind-

bis, Semlik-i forest, Chikunguza, aud Middelburg viruses were used.

The WEE, EEE, Sindbis, und Semliki forest viruses were grown in
monclayer cultures of chick embryo fibroblasts.. Transplanted cells of
kidney epithelium of hamster embryo (VNK-21) were used for accumulation
of (ikunguz'a and Middelburg viruses.

Monolayer cultures were grown in Iba liter separating flasks.
Prior to infection, the growth medium was decanted, the monolayer was
washed with Hank's solution, after which one ml of virus-containing sus-
pension of mice brain at 1:100 dilution was added to it. The medium
No. 199 without serum was used as the maintenance medium.
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The infected separating flasks were kept in a thermostat for 7
days in the study on Chflcngurqa and Middelburg viruses, and for 9 days
in the study on the WEE, EEE, and Sindbis viruses. Ebposure to 320 for
7 days proved optimal for the Semliki forest virus. Under these condi-
tions, as we have shown earlier, maxi-i aacmmulation of hemaglutinins
and total cessation of infectivity occur L

The prepared antigens were dried by the chamber method in the vol-
ume after preliminary freezing at temperatures from -60 to 700. For the
first to 4 hours of drying in chamber the temperature was kept at -45
to -35 then it was gradually raised, and by the 11-1 2th hour it was
raised to 0-1 , and in 24-30 hours - 20-240. The drying lasted 28-30
hours at a vacuum of 2D-80 microns.

Saccharose and gelatin (final concentration, respectively, 10 and
1 percent), saccharose (final concentration 10 percent), and protamine-
sulfate (0.6 mg/ml) were used as the protective mixture.

The hemagglutination reaction A was established with 0.5 per-
cent suspension goose erythrocytes at room temperature.

Results

Experimental results with WEE, Sindbis, and Middelburg viruses
showed that when they are dried without protective mixture the activity
of noninfected hemagglutinating antigens is reduced by 16 times (Table I).
When protamlne-sulfate was added, the hemagglutinating activity stopped
altogether. In the presence of saccharose maintenance of one-half to
one-eighth the original titer was noted.

TABLE 1
Activity of Noninfectious Hemagglutinating Antigens

Dried in the Presence of Various Protective
Mkxturea

C 13 1II3UTCflCM

i. '.O,, .. i I' " .uT :Jl:. caxaJpO33

32 256

I ,61 128

L1EfD: A - antigen F - protamine-sulfate
B - heagglutination titer G - saccharoso
C - original H - saccharose & gelatin
D - without filler I - WEE
E - aith fiiller J - Sindbis K - Middelburg
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TABLZ 2

Stability of Liquid and Dry Noninfectious Hemagl~utinating

Antigens of Group A Arboiruses at 4 and at 370

'T ____ -___ ,, M, I r.L:.',TI I,, Lfl|I riOcAIC xrpallcIl~I

*I M"it I. it it i" x a c ti p
r OC,

a r I i 26

1n 23611:2 1 i6 1 1 :256 1:1281~. :2. ; 2-,} '"'56 1:256 1: 128 1:56 1 :256 1:2,56 1:256
1, . : 1 1:64 :64

C1111AG C@ >XLaK!,,iji ,, ,:2:12 -. 1 :8 , 1:128 1:128:6 28 1:1282 1:124
8 1 12 1 2 :4 1 128 l128 1-1281 -I128

1;61 1

B ecaf . - p uial c] L a 1:64 1:64 1 16
N. - x i,:i. :6ti t4 11:6., 11:32L1 " uy ,x ;<.1 lili ; ,I,, 1- 1:2 0 1 : .1 1I:64 11:64 1 ;64

.'W. ie.ndyPr "'ln hutit' i: ,28 ii t- 1: 16' 1:2 0 11281 12811:2
Cyx~~~~a 1:21:2 :. , 28 2 8

LEGEND: A - antigen K - Selk forest
B - physical conditi n L - Cbikuwurya
C - hamagglutination titur M - Middelburg

after storage N - liquid
D - original 0 - dry
E - at 3zo
F - at 4
0 - length of storege

(in days)
H - WEE
I - EEE
J - Sindbis

The mixtare of aaccharosc , gelatin gave the most pronounced.
protective effect. It made it possible to get dry antigens without vAri,.-
tion in the initial activity in tho HR.

Several series of antigens of oach viruses were obtained with this
protective mixture.

Table 2 lists results in th. uotermination of the hemagg3.utinktAr;
activity of liquLd and dry antigens ruring storage and at 4 anJ 37 0. it

was found that 1.Lquid antigens cf most of the viruses studied ire h4,hly

stable at 4°* Titers of the ntig(i,s -- WZE, EEE, Sindbis, an. Chik.n-
gunWa - remainel practically unchrnged for the course of the year (th



course of tho observation poriod).

The fliddolburg antigen retainet, all its activity for 9 months
(observation poriod). Hemngglutinins of emliki forest virus showed
less stabilitg. After 6 months of storage, a fourfold reduction was
noted. At 37 all antigens tested quickly lose the ability to agglutinat
erythrocytes. In 15 days, the antigen of SonliU. forest virus becomes
inactive, and in 30 days -- the antigens of Sindbis, Chikungunya, and
Middclburg become inactive. In a month, the titer of homgglutinins of
'.J'LE virus vas reduced by 64 times.

Dry "unti5ens show much stability not only at 4, but also at 370 .

Under thermostat conditions their uctivity r'waincl! unchanged for ."' months
in a:periments with all the viruses. .',tor 6 months, using the mouels of
the viruses TEE, Sindbis, Middelburg, ant.. Chikurngura, only a twofolV
titer reduction was observed.

Conclusions

1. n optimal regime for lyophilization of noninfectious homag-
glutinating antigens of group A arboviruses gro,.n on tissue culLures
has been developed.

2. The high stability of dry antigens at 370 for a throe-month
peri.od has boon demonstrated.

BIBLIOGRAPlfY

1. Gaydamovich, S. Ya., Obuichova, V. R. et al, in: M
17-X Sessii In-ta Virusologii ir. D. I. Ivanovekojo (Materials of the
17th Session of the Institute of Virology imeni D. I. Ivanovskiy), Moscow,
1964, Part 2, page 45.

2. Karaseva, P. S., Semenov, B. F., et al. ktual'nvve Problev
Vlrusnvkh Infektsiv (Urgent Problems in Viral Infections), Moscow, page
129, 1965.

3. Rezepova, A. I., Salagova, T. A., and Neustroyev, V. D., ibid.,
page 163.

4. Buckley, S. M. and Srihongso, A. S., Proc. Soc. Ecp. Biol.
( , Vol. 113, page 284, 1963.

5. Likar, M., Buckley, S. M., and Clarke, D. H., ViroloSX, Vol.
18, page 640, 1962.

-4-



6. Pattyn, S. R. and D~o Vloeschawer, L., Ann. Sop. Belt Maid.

Trop., Vol. 44, page 525, 1964.

7. Salmin n, A., Ann. Mad. fg.. Fern, Vol. 40, page 174, 1962.

8. Idem, AcSA Path. Microbiol. Stand, Suppl. 154, page 343, 1962.

-5 -



DOC MET CONTROL DATA • R & D
(Sec ,.ISlV ee Ich j..~e .e Ile. hedj. of .bel,.g, end e I i, nd/e eeu .ue o# .se NeA who. IA vI e sel a ci**¢l hEJl I

, ONIG NV0 t ACTIVlTY (COeM Iqk a aCUmTV, eLASIPICATIO

Fore i gn Science and Technology Center I - UNC lSSIFIED

U, Arny ,Mteriel Command .,ouP

Depa.ment of the Army -

" eCPOU? Ti LM

DRY, NONINFECTIOUS, IIEMAGGLUTINATING ANTIGENS OF SIX GROUP A ARBOVIRUSES

GROWN IN TISSUE CILTURE

4. Oc*(.nml,,v9 mO1Km (r1p el u4wt aiodlosueive date@)

, Translation
a "U No am (Firel I . MIldie lfi., idol ni")

P. S. Karaseva, et al.

,. 0 o,1, ,T9 ... .. 8T. TOTAL NO. OF A" . P0. KOr PS''

5 I N/A

CON pt^ T n 41MAI~r 0. otIGINATOAS NEPOONT 144.06MCM4

6b. PROJeCY NO. FSTC--HT-23-518-68

a. 06. w114gm *CPOR? Nw$IS (aWu 046040" &slo IA0* bas.m

02TR100 
*,0 " )

SMUFD-PR-I ACS1 Control Number J-6365
S. CTNISJTION TATKNT

This document has been approved for public release and sale; 
its distribution

is unlimited.

1 . 3pU i-KMENTAtV ,0,TIS Ia. 8ONSONNG MILITARY ACTIVITv

ITS Ar:ny Foreign Science and Technology i

Center

11) -&STRACT .

-In thls-paper, results of studies performed on various conditions used

in drying noninfectious hemagglutinating antigens are presented and experi-

mental features of dry preparations are given. ,!

DD 1 110010401473 -NCIASSIFIED



W-s tern eqine encephalomyelitis virtis
I;Vc tr n equine encephalomyelitis virus
irIhi1s , virus
II!lki vi rus

h Ik-ingunya virus
.1idd(iJburg virus

Noninfectious antigen
Ife'omaggutinating antigen
L.yophyization
C~roup A arboviruses4

Best~~. AvialeCp

UNISSZE
meewitycloooficai


