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In vitro Antiviral Activity of Spleen Cells from Mice Immunized with Rabies Virus.
Yoshihiro Makino (Department of Virology, Institute for Tropical Medicine, Nagasaki
University)

Abstract: The effect of mouse spleen cells immunized with either live or beta-propiolac-
tone (BPL) -inactivated rabies virus on the spread of rabies virus was studied in vitro.
Spleen cells from C3H/He mice immunized with approximately 5x107 focus forming
unit of either live or BPL-inactivated rabies virus (F‘lury—HEP strain) first showed a low
level of specific cell-mediated cytotoxicity on day 4 after immunization. The cytotoxicity
reached a peak on day 7 and then declined to a low level on day 14. In conjunction with
the development of this cytotoxic activity, immune spleen cells significantly suppressed
the virus spread in the virus-infected mouse neuroblastoma cells (strain N-18) as revealed
by the inhibition of virus specific fluorescent focus size during a 30hr of incubation period.
This activity was apparently due to the T lymphocyte populations of immune spleen cells
since the activity was not diminished by the depletion of plastic plate adherent cells from
spleen cells nor by passage of non-adherent spleen cells through nylon wool column.
However, it was abrogated by prior incubation of non-adherent spleen cells with anti-Thy-
1 serum and complement. In addition, neither antiviral neutralizing antibody, interferon
nor lymphotoxin was detected in the infected murine neuroblastoma cell culture fluid co-
cultivated with immune spleen cells. This activity was observed only when immune spleen
cells and virus infected cells shared at least one H-2 haplotype. This focus size reduction
activity was also observed in the spleen cells of mice immunized with BPL-inactivated
virus to the same degree as with live virus.
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Fig. 1 Development of cell-mediated cytotoxic
activity of spleen cells of mice immu-
nized with rabies virus.
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Antiviral activity of rabies virus immune cells of mice in virus-infected murine

Effector cells E/T ratio**

Specific cytotoxic

Virus yield Reduction of

index(%) (Logyy FFU/ml) virus titer

Immune spleen cells 100 24.6+4.6 5.0 2.4
Normal spleen cells 100 0.3+3.3 6.4 1.0
Immune PE-T cells* 50 31.7+6.4 6.2 1.2
Normal PE-T cells* 50 — 3.5%1.8 6.9 0.5
Immune PE-Ad cells** 75 4.6+3.3 6.0 1.4
Normal PE~Ad cells** 75 — 1.8%2.2 6.1 1.3
Medium only — — 7.4

*

strain of rabies virus at a moi of 3FFU/cell.
on day 7 after immunization, were carefully overlayed on the monolayers with varying E/T
ratio and incubated at 37C. After 20 hr, the cultures were frozen and thawed 3 times and
the supernatant fluids after low speed centrifuzation were assayed for the virus infectivity.

** Effector to target cell ratio.
N

The monolayers of murine neuroblastoma cells were infected with plaque-purified CVS

Four hr later, the effector cells, harvested

T cell enriched population from peritoneal exudate cells.

+*+ Glass adherent cell population from peritoneal exudate cells.
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Table. 2 Effect of the number of spleen cells on rabies virus focus size in murine
neuroblastoma cells

Focus size* Analysis

Ratio of spleen Reduction

- v °
cells to monolayer cells Non-immune**  Rabies immune*** rate(%)

variance
100 : 1 3.8 3.4 10.5 NSS+
50 : 1 9.3 4.9 47.3 P<0.01
25 :1 10.8 5.2 51.9 P<0.01
10 : 1 19.7 18.1 8.1 NSS
No spleen cells 23.2

*  Average number of cells an immunofluorescent focus consisted.

**  Nonadherent spleen cells from non-immune mice.

*** Nonadherent spleen cells from mice 6 days after immunization with Flury-HEP strain of
rabies virus.

*  Not statistically significant.

Fig. 3 Immunofluorescent focus of rabies virus infected murine neuroblastoma cells. The cells in
the 4-chamber slide were infected with 100 FFU per chamber of plaque purified rabies
virus. Four hr after infection, the cells were overlayed with either (A) non-immune
spleen cells or (B) rabies immune spleen cells and further incubated at 37C for 26hr.
After the incubation period, infected cells were harvested and fixed with cold acetone
and stained with FITC-conjugate anti-rabies glubulin.
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R 6.2T HB okt L, RIEMATIL TR L
B 3.25 7, 48.4% D 7 5 — B AL XD
HAGRS B, st B & (P<0.01) o
EThotc. Wi, CoBMENL S5 AF, 2
fHEMRZER Ml GEMASERMR ow
TREOER A Tic-72 (Exp. 1). E#Mco
7 = A A3 TH B L, REMNECIT4.9
Lieh, 471.3%0IHIRH L (P<0.01). =
DIE(H MRS, FiorA v vy —Ah T A
B Ll Ll o\ CRIBE D BB AT /e - 1o
o T, EMkskofiiae, FEMkbBxo
MR b, 47.3% &, HE (P<0.01) o7 4+ —
H A4 RofifrEsbhi (Exp. 1) .
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B - h Zh oEHRE bk, Ab, IF, LT 14
Wahiemote. 2o ki, RERMRCL? 7

Table. 3 Characterization of focus size reduction activity of immune spleen cells in rabies
virus-infected murine neuroblastoma cells

Immune status . Analysis Ab, IF
Expt. Effector cells to Treatment Focus size* Eftgz‘,?/ti"“ of and LT
rabies virus ° variance assay**
Expt. |.
Spleen cells Non-immune None 6.2 ?Fbg_g
Immune None 3.2 48.4 P<0.01 LT(—)
Expt. 1.
Spleen cells Non-immune Adherent cells
depleted 9.3 Ab(—)
Immune Adherent cells IF (=)
depleted 4.9 47.3 P<0.01 LT(—)
Nylon wool column Ab(-)
effluent cells Non-immune None 1.0 IF (=)
Immune None 5.8 47.3 P<0.01 LT(—)
Expt. 1.
Nonadherent
spleen cells Immune Culture medium
and complement 2.1 Ab(—)
Immune Anti-Thy-1 serum IF (—)
and complement 6.6 68.2 P<0.01 LT(-)
Expt. V.
Nonadherent
spleen cells Non-immune None
Non-immune but 7.9 NT*
immune to
Sindbis virus None 5.6 29.1 N SS***
*  Average number of cells an immunofluorescent focus consisted.
**  Ab(neutralizing antibody), IF(interferon) and LT(lymphotoxin) in infected culture media
were assayed as described in the text.
sk

Not statistically significant.

Not tested.
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= A A ZOWE, AREEEC X, fER
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Table. 4 Effect of the difference of virus-infected target cells on the focus size reduction
activity of rabies virus immune nonadherent spleen cells

Focus size*

Reduction Analysis of
Target cells — ¢
Non-immune Rabies immune rate(%) variance
MNB** 16.3 63.2 P<0.01
CER 36.8 33.0 N SS#k*

*

**  Murine neuroblastoma cells.

*** Not statistically significant.
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Table. 5 Development of focus size reduction activity of spleen cells after immunization
with live or inactivated virus

Anajysis Ab, IF

ize*
Day spleen cells Focus size Reduction

Effector cells Stimulant harvested after . of and LT
immunization %?Lr;ll;ne &;fze rate(%)  ariance assay™**
Ab(—)
Nylon wool effluent Live virus 6 14.1 6.0 57.4 P<0.01 IF (—)
spleen cells LT(-)
Ab(—)

Nylon wool effluent . : ) + —
spleen cells Live virus 14 14.1 10. 28.4 NSS E’}E_%
Ab(—)

Nylon wool effluent . - ; _
spleen cells Live virus 14++ 14.1 6.1 56.7 P<0.01 {,EI‘E—%
Nonadherent BPL-inactivated Ab(—)
spleen cells virus*** 6 19.8 7.6 61.6 P<0.01 IF (=)
Nonadherent BPL-inactivated Ab(—)
spleen cells virus 14 19.8 12.3 37.8 P<0.01 IF ()
Nonadherent BPL-inactivated ) Ab(—)
spleen cells virus 147 17.1 1.0 94.4 P<o.01 IF (=)

*

Average number of cells an immunofluorescent focus consisted.

**  Ab(neutralizing antibody), IF(interferon) and LT(lymphotoxin) in infected culture media

were assayed as described in the text.
Not statistically significant.

*+ Mice were received second i. p. injection 10 days after primary injection with the same

antigen.
B-propiolactone inactivated virus.
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