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Commemorative Lecture of Receiving Imamura Memorial Prize

BASIC STUDIES ON THE CELL-MEDIATED IMMUNITY OF THE GUINEA PIG
Tetsuro KATAOKA*
(Received for publication July 5, 1984)

Recently, several inbred strains of the guinea pig had been established at the Department
of Veterinary Science, National Institute of Health, Japan. Using animals of these new
inbred strains and Wright’s strain 2 and 13, the author have studied on the cell-mediated
immunity of the guinea pig.

In this lecture, the author reviewed briefly the results obtained by a number of their
experiments, and they were summarized as follows : (2) it was demonstrated that major
histocompatibility complex (MHC) of the new inbred strains were different from each
others and/or that of strain 2 and strain 13, by the analysis with mixed leukocytes reactions
and alloantisera, (b) PPD-induced proliferative responses of BCG-sensitized T lymphocytes
were restricted by the I-region of MHC of antigen presenting cells, (c)cytotoxic T
lymphocytes against allogeneic cells or syngeneic tumor cells were not detectable, (d) the
adjuvant effect of delayed-type skin reaction to PPD for the induction of DTH to weakly
antigenic proteins was shown, (¢) BCG-sensitized T lymphocytes with ability to transfer
DTH and to produce MIF were dissociated from the T lymphocytes which proliferated in
vitro by PPD-stimulation, (f) an animal model of suppression of DTH by measles virus
infection was established and its mechanism was analysed, (2 the therapeutic potentials of
various biological response modifiers including BCG on the guinea pig tumor systems and
the mechanism for tumor-rejection were investigated, then it was strongly suggested that
major effector may be macrophages activated with T cells of DTH in the guinea pig, (h)
levels of NK activity were different among the new inbred strains of guinea pigs and were
augmented by BCG-infection.
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Table 1. Results of Mixed Lymphocytes Reactions
(MLR-Indicies)
JY1 JY 2 JY 3 JY 7 Strain 2 Strainl3
JY 1 L0
JY 2 4.2 1.0
JY 3 1.3 3.6 1.0
Y 7 1.5 5.6 2.0 1.0
Strain 2 2.2 2.3 2.2 3.3 1.0
Strain 13 1.2 4.5 0.9 1.
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( Modified from Chiba et al, Micrbiol.& Immunol. 22:1978)

Fig.1. MHC of guinea pig strains used.
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Table 2. In Vitro Proliferative Responses of T Cells from BCG-
Immune Guinea Pigs to PPD-Pulsed PECs

T-cells
PEC PPD
JY 1 JY 2 JY 3
JY 1 — 1,844(cpm) 2,283(cpm) 4,284(cpm)
+ 23,525 2,233 11,081
JY 2 — 6,292 1,335 13,982
+ 7,310 9,574 11,374
JY 3 - 4,674 2,491 2,423
+ 11,307 2,580 7,950
Strai — 5,
rain 2 5,916 NT* 5,763
+ 6,329 5,828
Strai — L :
rain 13 7,052 NT 3,957
+ 11,180 10,620

* NT; not tested

Table 3. Cytotoxicity Test by Spleen Cells Immunized In Vivo and Restimulated

In Vitro with Allogeneic Cells

Effector cells

Target spleen cells

Strains immunized with stimulated with
(in vivo) (in vitro) Strain 2 Strain 13 JY 1
— strain 2 —8.1* —-1.7 —8.0
2 — JY 1 0.3 2.3 —14.2
13 — strain 2 2.7 —8.0 —6.4
13 — JY 1 0.6 —10.3 —11.3
2 JY 1 JY 1 —5.0 —13.3 —8.3
13 JY 1 JY 1 1.0 —13.3 —8.8
13 strain 2 strain 2 —6.4 —14.1 —11.2
Mouse BALB/c C57Bl/6 EL 4
BALB/c C57B1/6 - 0.4 18.7 35.2
BALB/c - C57Bl1/6 4.7 34.6 58.1

* Cytotoxicity (%).
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Table 4. Reactivities of Sensitized Lymphocytes Treated by Antigenic Stimulation

and BudR Plus Visible Light

Antigenic BudR Transfer of DTH MIF production Blastogenesis
: : +
stimulationjight  No, of cells Skin PPD  Migration = PPD  Uptake of
reaction SH-TdR
X108 11.0£0
B . fx1& 85+1%nm> 380+21(units) —  555%115(cpm)
T + 29.0+4.1* +  2,853+£132**
3 X10° 6.5+0.5
X108 +1.
310 1L7EL8 — 43.0t4.6 - 30230
+ + 1 X10° 8.7t2.1
+ 28.5+6.5" + 289+22
3 X10° 5.7+1.2

*p<0.05, **p<0.01

Table 5. Induction of DTH to BSA Given Intradermally Together with
PPD in BCG-sensitized Guinea Pigs

- Intradermal injection

Skin reaction at the
injection site

Skin reaction to BSA
after 2 weeks

BSA 100xg alone 0 0 (0/8)*
BSA 100ug+PPD 2ug 235+0.8 9.3+7.9(4/6)
BSA 100xg+PPD 0.2u¢g 20.1+1.1 17.9+4.6(6/6)
o}
BCG sc PPD+BSA id BSA id
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Table 6. Effect of Measles Virus Infection on PPD Skin
Reaction in Sensitized Guinea Pigs

Route of Days after Skin reaction Reduction( ;)
eduction
inoculation inoculation (mean#+S.D.) ont7e
0 16.6+1.1(mm)
Intranasal 7 9.3+0.9** 43.9
n S
nas 11 9.0+ 1.3%* 475
33 17.0+1.0 —15
0 15.6+1.2
Intraperitoneal 3 139+24 10.2
7 11.3+2.7 22.9
**p<0.01

Table 7. Winn’s Assay of Spleen Cells from Line 10 Immune Guinea Pigs

Effector cells

DTH reaction cured/tested Survival days

PBS 0 0/6 45+ 5*
Normal SpC 3.04+0.8** 0/3 4344
Immune SpC 11.8+0.5 2/6 70+1
Immune SpC(anti-T+C') 0 0/3 46 +6
Immune SpC(anti-L.C+C') 14.3+0.5 2/3 70

*mean+S.D.
**mean size+S. D. (mm)
Effector/Line 10 ratio=20 : 1.

Table 8. Effect of Administration of 3C4 Antibody-
PPD Conjugates on Line 10 Tumor Growth

Injected with Survival days cured/tested
PBS 20.0+0 0/3
PPD 27.0+0 0/3
3C4 21.0+1.7 0/3

Conjugates 60.1+3.5 1/4

Line 10 1 X 10%p

100 g conjugates contain 3 xg PPD

Injected ip on day 1, 3,6
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munol, 23 : 197, 1979. ) Days after BCG injection
2) Chiba, J. et al. : Serological studies on the major Fig.3.NK activity in spleen cells of BCG-
histocompatibility complex of new inbred injected guinea pig.

Table 9. Effect of Treatment of Effector with Antisera Plus
Complement on Guinea Pig NK Activity

Treatment Cytotoxicity (%) Reduction(%) t-assay
C alone 28.3
Anti-thymocytes+C' 26.8 5.2 NS*
Anti-brain+C' 14.6 48.3 p<0.01
Anti-asialoGM; +C' 30.9 —-9.2 NS

*NS=not significant
Cytotoxicity (%)

Strains
10 20 30 40
T T T T n g
Jy 1 000000
JYy 2 ® o oo
JY 4 ([ ) ® [ N J
JY 10 S o °
(JY4xJY10) ® o o
Strain 2 o o 000

Effector/target ratio=50:1
Fig.2.NK activities in spleen cells of several inbred strains of guinea pig.
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