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ANALYSIS OF ANTIGEN—-SPECIFIC PROLIFERATION AND IL-2/IL—4
PRODUCTION OF SPLEEN CELLS FROM MICE INFECTED
WITH MYCOBACTERIUM BOVIS BCG
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The present study was performed in order to define the responding populations and
profiles of cytokine production in BCG—primed spleen cells restimulated in vitro with
antigen. Spleen cells from DBA/2 mice, one of BCG—resistant strains (Bcg"), infected with
Mycobacterium bovis BCG vigorously proliferated by restimulation with heat—killed BCG.
This response peaked as early as on day 3 after BCG infection, and then decreased to the
basal level by 3 weeks. Blocking of IL—2Ra chain or IL—4 by each antibody partially
inhibited it, but anti—IFN—7 antibody did not, suggesting that both IL—2 and IL—4 were
involved in the proliferation of primed spleen cells. CD4" and 76 TCR—bearing T cell were
responding populations to BCG, but CD8" T cell was not, because depletion of CD4" or y6 T
cells by the treatment with each antibody and complement inhibited proliferation and IL—2/
IL—4 production, but that of CD8" T cells did not. Further study demonstrated that spleen
cells from BCG-resistant DBA/2 mice produced more IL—2/IL—4 than those from BALB/c
mice, one of BCG—susceptible strains (Bcg®), in response to BCG.

These results suggest that both CD4" and y6TCR—bearing T cells play an important
role in the host defense against M. bovis BCG infection, and that the magnitude of cytokine
production is one of the critical factors to define the susceptibility of mice to this pathogen
in the late phase of infection.

* From the First Department of Internal Medicine, Faculty of Medicine, University of the
Ryukyus, 207 Uehara, Nishihara, Okinawa 903—01 Japan.
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Fig. 1 Proliferation of Spleen Cells from BCG-
infected Mice by in vitro Restimulation

Three DBA/2 mice were injected intravenously
with either saline (open symbols) or 5x10° cfu of
M. bovis BCG (closed symbols). Seven days after
infection, spleen cells (1x10°/well) were cultured
in triplicate with various amounts of heat—killed
BCG for 3 days. Proliferation was assessed by
incorporation of *H thymidine for the last 6h.
Each point represents the meantSD of three

mice.
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Fig. 2 Proliferation of Spleen Cells at Various
Times after BCG—infection

Spleen cells obtained from DBA/2 mice 1,3, 9,
and 22days after intravenous injection with
saline (O) or 5x10°cfu of M. bovis BCG (@)
were cultured at 1x10°/well with heat—killed
BCG (1x10° cfu/well) for 3 days. Proliferation
was assessed by incorporation of *H thymidine
for the last 6h. Results are expressed as a
stimulation index calculated by the following
: cpm when cultured with BCG/cpm
Each point

formula
when cultured with medium.
represents the meantSD of three mice.
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Fig. 3 Effect of Anti—Cytokine Antibodies on
BCG—induced Spleen Cell Proliferation

Spleen cells obtained from DBA/2 mice 7 days
after infection with 5x10°cfu of M. bovis BCG
were cultured at 1x10°/well with heat—killed
BCG  (1x10° cfu/well) for
supernatants of hybridomas producing anti—IL—
2Ra chain, IL—4, and IFN—y mAbs were added
at 1 : 3 dilution as indicated to examine the
effects of these Abs. Proliferation was assessed
by incorporation of *H thymidine for the last
6h. Each point represents the meantSD of
triplicate cultures.
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Fig. 4 Effect of Depletion of T Cell Subsets on
the Proliferative Response

Spleen cells obtained from DBA/2 mice 7 days
after intravenous injection with 5x10° cfu of BCG
were treated with anti—-CD4 and/or—CDS8, or anti
—rd TCR mAb, and complement to deplete each
subset of T cells. (a), (b) The resultant cells
were cultured at 1x10°/well with heat—killed
BCG (1x10°cfu/well) for 3 days,
incorporation of *H thymidine was measured.
Results are expressed as the meantSD of

and an

triplicate cultures.
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Fig. 5 Effect of Depletion of T Cell Subsets on
the Cytokine Production

The cells prepared as in Fig. 4 were cultured
at 5x10°/well with heat—killed BCG (5x10°
cfu/well) for 24h, and the culture supernatants
were assessed for IL—2/IL—4 activity by a CTLL
—2 assay. Results are expressed as an incor-
poration of *H thymidine by CTLL~-2 cultured
with various dilutions of the culture superna-
tants of spleen cells subtracted by that only with
medium.

3 2IRMEDBRVEEMIZ E A EERITHELTLE - .
ZDfERIZ—R, BCG BT & 3 e nIsciBaiEk
LTLE-DDEIICAHZ B, LB v kb LK<
FIEMEAL Y v oNERDSTERICIER LT L & 5 i i3 HIRIAIC
T EBLH5ICBZ3%, bhbhid BCG B~y X
(DBA/2) icBWTHBA Y v <BREDSEG: 18R % € —
2D LTV AT, MiRY v BRI 4 8% b
BiINLEd 3 Ex2RVWELTEBYD CGRREREF— %),
PRI I B W TIREEROBER O LRI L 2 ITfTh N 5
DXt L, R OEEHERIEES 3 L#fERlsn 2, B
itk T DEADERR S MIEAN SUSHE 7 o — v O fhfBES ~ D
FEEEIL, 2k O RKIBHE 2 v — v 05558 L 7R
BOGHEDMET LicalietE b 5 L Bbh 5,

THEY 7€y P 2BREL TT > 2RF T}, CD8
[ TR 2 B2 L < b RBAEMMIE D BCG SEEICx g
ZRFERIGB LUV A A4 VEEIRIBIZEAEFED
B\ &ERL ko, CD8 Bk THifad Z ofifaEEE
Mk, R~ 07 > — VA BET B EITL -
THRERYP RS 4 2 RlelED S 5, L L, ik
EE2ERLI< 707 7 = ViIXd 3iEHL Y v/ ¥BRD
R ETEM 13 CD8 Bt T Ml 375 < CD4BEHET
MEICEE L EVHIHED ©, v ROEKREE 5
MITBWT, PLCDYHLikRE I X 5 CD4 B34 T #ifa

297

50000 7

40000 1

30000

20000

100001

1 10 100 1000
Culture Supernatant (1/dilution)

*HTdR uptake of CTLL-2 (delta cpm)

Fig. 6 IL—-2/IL—4 Production by Spleen Cells
from Mice Resistant or Susceptible to BCG
Spleen cells obtained from mice resistant
(DBA/2) (@) or susceptible (BALB/c) (A) to
BCG 7 days after intravenous injection with 5x
10% cfu of BCG were cultured at 5x10°/well with
5x10° cfu/well of heat—killed BCG for 24h, and
the culture supernatants were assessed for IL—2/
IL—4 activity by a CTLL—-2 assay. Results are
expressed as an incorporation of *H thymidine
by CTLL-2 cultured with various dilutions of
spleen cells

the culture supernatants of

subtracted by that only with medium.
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