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Effect of Addition of Sugar on the Stability of Hantaan Virus Vaccine

Inwha Seong

Department of Microbiology, Medical College, the Institute for Viral Diseases,
Korea University, Seoul, Korea

Hantaan virus vaccine was developed in 1988 and proved effective. This vaccine is a kind of
inactivated vaccine, stable for two years when stored at 2-8°C. Almost virus vaccines including
Hantaan virus vaccine are produced and kept in fluid state, and the immumogenicity can be easi-
ly destroyed at room temperature or at higher temperature. Therefore the vaccines should be kept
in the refrigerator to maintain the immunogenicity. In this study, glucose and/or lactose was add-
ed as a stabilizer into Hantaan virus vaccine to increase the stability and dried in vaccum with

ethanol treatment. 5% glucose and or lactose in Hantaan virus vaccine most effectively increased
the stability of vaccine and maintained the immunogenicity at least for three months at room tem-
perature. But drying with ethanol treatment did not help increasing the stability. These results
suggest that glucose and lactose could be good stabilizer of virus vaccines.
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Table 1. Treatment and storage of Hantaan virus vaccines

Final concentration ‘of Ethanol treatment Storage
Sugar and drying temperature duration
150?70 ggliluc:ossee I f : Room temp. 1, 2, 3 months
150(7001, lf;ct?;:e : ; i Room temp. 1, 2, 3 months
ISZ 532332 : igo%k;?c(;(s)ese : ; ) Room temp. 1, 2, 3 months

No sugar -

Room temp. 1, 2, 3 months

Normal control -

4C 3 months
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Table 2. Titers of antibody against Hntaan virus in sera from ICR mice inoculated with sugar-added Hantaan

virus vaccines

Concentration tiﬁ?:git Dsltg:;igo: a(;f Antibody titers against Hantaan virus
Glucose +
of sugar and drying room temperature Glucose Lactose lactose
1 month 16, 128, 128 <2, <2, 2 4, 8
5% + 2 months <2, <2, 2 <2, <2, <2 <2, <2, <2
3 months <2, <2, <2 <2, <2, <2 <2, 4
1 month <2, 8, 32 <2, 4, 32 8, 64, 128
10% + 2 months <2, <2, 2 <2, <2, 2 <2, 8, 128
3 months <2, <2, 2 <2, <2, 16 <2, 2, 8
1 month <2, 64, 256 <2, 64, 128 12, 256, 256
5 - 2 months 16, 64, 128 <2, 128, 128 <2, 16, 256
3 months 16, 128, 128 <2, 128, 128 4, 256, 256
1 month 8, 32 <2, 2 <2, 128
10% - 2 months <2, <2 128, 128 <2, 8
3 months <2, 128 <2, 128 <2
1 month
No sugar - 2 months <2, 128
<2, <2
3 months
Normal ) 3 months <2, <21
control 4 28, 128

g rhElE 120189 T 2 WL REE 1 20]80 2
Bale] Fof ol 249ULS B4 AT,
3. 9¢ Aokt psd BAzAA 599
T AR A T XTSI 99 ey
ol hEzt 79 & Basgd o it g

gl Ao 24w, TEFI G o)

o] 2459k 10%

& AR ASF 29 AolY A% 7%
& Ae Uhdwel 3940 vl o)
e 2ol g ze
W8 ol §299)
240l 7o) 2459

4. FE Hrlsln Bualelx] o wAFojA

1 9%
o A2 FhA WAS] ALH T AR A B

3] }o]?,}/\;dg].g o uhal7] 918 WAl o
T UA B AL 19499 EndersE W) &

ol 2| =& Nmﬂiﬂ obdd Aﬂz-roﬂﬂ okl
| & el W ol FolTh o] WL B
ste] JRbE A-olnpu] WAl 53} Sabin¥} Salkel]
ofaf ke Zobwhy] WAL Wl EFH O
B opriH] & AT £ I 2] T/ bt
olgz WAl Aol ALt HZolE FH
A AxF7)EE ol&sto HHF WAl ok
ez auy dqAde ¥ A o
[9-14]. BA) SN zHFe] Walo] Yars]
A3 od MAE e eE FHAZA RN
jzol FE74A dtal e Al ¢ vk @
ghujolg] 2 wial e 1988 Afdtulo] &) dg]
AHgE 3 9o} [15].

SN AAE = waloluh Aate] <hxo
5ol M Fd st A}&EJ— 7ol RE wAE
ol ¥HRAL otA wow gl HA A3t
e BARE 7L slol WA fle A
Qolt Zbel M= WAFH T 2 AFofaclel
w3 vk ey o) 2AF ddets] fg A
TE T3] =2 = A= WAle Py
THE AT AF=EL of¢ A2 Holrh. o]

3l
}\
LY
A

- 247 -



e A7E 98 AR seruto]a] 2~ WAIF
7 Bujo] & A izl Q] °}7§/‘* =o]7] 98 A
T 2 Sucrose-Acetone X 2|H & A &8} Hgto
U o] F 9 o}@Aqu}Ec}'aH%l’}O]O]H%
AT Sucroset A ETEFI §FL AL
91 3, acetone®] 8] 2 B3} st Al oge
Helz2 tAsled AEL ddedl o olfFe

Sucrose-acetone ] 2] 5] &3} T FHFE
Qo] =9 o] A3 A7to] A2 95 sucroser}
A3}7]#o] old ThE R-9lo EojrkA A=
LA 7L Fl2gqQ7] WZelrh. whEbA
Rt 7hgE 2§53 Aujoa AR ALS
¢ v InDE AR A&t EEs
gt A7 3kA] g2 S v w3k

A E WAL 18] FEFae @2 FA 7}
L1280 m BE HrhehA) gm Ao WX
GE MAEE 2 Mg FhdAo] &4FHA
29 2 7hetol %%}5} &A% 5% TEZE A
718 WAL Aeda 1 AE7F FU9HL A9
st s 8% o}gacw} 10% s=X= 6 4
A FAd4do] A= SFE 5%} 10% BT
A Fdlol It A T £t A
7}eke] gt ‘ﬂ’d«] 3F 10% sxdA &

o e

*

47t gYAdol 2 BAE I

10% F=oX e 429 a3t 24 G4
orch. whakA A 2] Sucrose-acetonex] 2] [17-18]
Hote I3 535 ARSste Aol o2 7t
A Woll A g Aol &L A2 B3l 3}
A B} @z Febg HrlE T 3ol &7
o) Wt o7 FHtE ) Sood% [19]2 A F
Fo 2 ou]:xbE HMg WAl by
Aol e ATE SQEE Feutolds WA
A= ol ol ofnl it Hrhel A AFE

D

(+]

0:

Fl°

Agoyx F7)7t B
gt AAS eyl A AT 4%
] 1:}_,,], et}o 7_},

N

b Iy §7E de AL FF 5
5% 2 10%7F ©A A7tek & deEs %
e g A 01]‘:%%%%31 8hA] %‘%

ICR miceol @53}0:] B A 7S A H]il_
W 5% L%, 5% 9, 5% LET - 7T

25 }_{JJrZq o2 dehulo]s A WA
*o e —1013 37H‘é7]’ H3 TrX] /\]921
o F AN e A2z Edssi=
B g FAAT e mwel H
1ok mebd ZERH F9o] gl
WA P E FA R ST A
7}% 4 glom T vhold 2 Walel Az
= Agd 9L Ao B Azt oz o
ZTAQ FFAE Rohd & Y& AT/ Ee
stchn AR

riez

2 W XN of do 12
l) v rlo m\o
[0

ika]
Mo
7k

o

1. Jenner E: An inquiry into the causes and effect
of the variable vaccine, a disease discovered in
some of the western counties of England, par-
ticulaly Gloucestershire, and known by the
name of complex. Reprinted in: Camac, ed.
classics of medicine and surgery. New York:
Dover 213-240, 1959.

2. Fenner F, Henderson DA, Arita I, Jezek Z, Lad-
ny ID: Smallpox and its eradication, Geneva:
World Health Organization, 1988.

3. Enders JF, Weller TH, Robbin FC: Cultivation
of Lansing strain of poliomyelitis virus in cul-
ture of various human embryonic tissues. Sci-
ence 109: 85, 1945.

4. Salk JE: A concept of the mechanism of im-
munity for preventing poliomyelitis. Ann NY
Acad Sci 61: 1023, 1955.

5. Salk JE: Basic principles underlying im-
munization against poliomyelitis with a non-
infectious vaccine. In "Poliomyelitis: Papers
and discussions presented at the Fourth Int-
ernational Poliomyelitis Conference" p66, Lip-
pincott, Philadelphia, pennsylvania, 1958.

6. Sabin AB: Oral Poliovirus vaccine: Recent
results and recommendations for optimum use.
R Soc Health J 2:51, 1962.

- 248 -



7.

10.

11.

Sabin AB: Properties of attenuated polioviruses
and their behavior in human beings In "Cellular
Biology, Nucleic Acids and Viruses" (T.M. Riv-
ers ed) Spec Publ, Vol 5, p113 NY Acad.Sci.
New York Poliomyelitis: accomplishments of
live virus vaccine. In "First International conf-
erence on vaccines against viral and Rickettsial
disecases of man" Amer. Health Org. Wash-
ington DC, 1967.

. Tortora GJ, Funke BR, Case CL: Microbial

Diseases of the Nervous System. Microbiology
An Introduction (4th ed) p539-559, The
Benjamin/Cummings Publishing Company, Inc,
1992.

. Emini EA, Ellis RW, Miller W], McAleer WJ,

Scolnick EM, Gerety RJ: Production and im-
munological analysis of recombinant hepatitis
B virus vaccine. I Infect 13 (suppl A):3-9, 1986.
Hauser P, Thomas HC, Waters J, et al: In-
duction of neutralizing antibodies in chim-
panzees and humans by a recombinant yeast-
derived hepatitis surface antigen particle: Zuck-
erman Al, Viral hepatitis and liver disease.
New York: Alan R Liss, 1031-1037, 1988.
McAleer WJ, Bunyak EB, Maigetler RZ,
Wampler DE, Miller WJ, Hilleman MR: Hu-
man hepatitis B vaccine from recombinant
yeast. Nature 307:178-180, 1984.

12.

13.

14.

15.

16.

17.

18.

19.

Peetermans JH: Specifications and quality con-
trol of a yeast-derived hepatitis B vaccine. Post-
grad Med J 63(suppl 2): 97-100, 1987.
YE, oGS, 2AE, FUE,

Heat-inactivated and aggregated HBs Ag as a

o)y Z)

Lo e
New Type of vaccine against Hepatis B. tj g}
o] 2} ~ 83 #] 16:69-76, 1986.

aeky, 2R, ke, A4, S35, o
A, AR %: ARRH BE Y W4l #
3 . o ghulo] 2] ~8+3] A} 18:11-19, 1988.
o]z, <+%d: Development of vaccine
against Hemorrhagic fever with renal syndrome.
of) hulo] ] A28t X 18:143-148, 1988.

Lee HW, An CN, Song JW, Baek LJ, Seo TJ,
Park SC: Field trial on inactivated vaccine
against hemorrhagic fever with renal syndrome
in humans. Arch Viral [Suppl.1]: 35-47, 1990.
013l Sucrose-Acetone | 2} &l Jtetujo]H A
wale] obgAl. wighulols AstEA 24167
-170, 1994.

gk NS kg 2k B wholy &
29 kg4, dighhtele] 8] x] 25:147-
153, 1995.

Sood DK, Aggarwal RK, Sharma SB, Sokhey J,
Singh H: Study on the stability of 170-204 yel-
low fever vaccine before and after stabilization.
Vaccine 11:1124-1128, 1993.

- 249 -



