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Antigen Nonspecific Death of Immature Thymocytes by
Corticosteroids and TNF
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National University, Seoul, Korea

ABSTRACT

Background: In the thymus, developing thymocytes continually interact with thymic
epithelial cell components. Self MHC restriction of mature T cells are imposed in the
thymus through interaction of immature double positive thymocytes and thymic cortical
epithelial cells. The site of negative selection, however, is a matter of debate. Through
systemic injection of anti-TCR antibody or antigenic peptides, investigators suggested that
most of the negative selection occurs in the thymic cortex. But the requirements for
negative selection, i.e cellular counterparts and costimulatory molecules are more available
in the medulla or cortico-medullary junction rather than in the thymic cortex. Methods:
The direct and indirect pathways ot) thymocyte death after systemic anti-TCR antibody
injection were separated through several experimental systems. B6 mice were either
a renalec‘comizedp or sham-adrenalectomized to evaluate the role of endogenous
glucocorticoids from adrenal gland. Role of TNF were evaluated through using TNF
receptor double knockout mice. Results: We found that without indirectly acting
med}i)ators such as TNF-a or corticosteroid, double positive thymocyte death were
minimal by systemic injection of anti-TCR antibody in TNF receptor double knockout
neonatal mice. Also by analyzing neonatal wild-type mice with adoptively transferred
mature T cells, only peripheral activation of mature T cells could induce extensive double
positive thymocyte eatﬁ. Conclusion: Thus, systemically injected anti-TCR antibody
mediated thymocyte death are mostly inducecf, through indirect pathway. (Immune
Network 2004;4(2):81-87)
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Figure 1. 8-week-old C57BL/6 mice were intraperitoneally injected
either with (A) PBS (B) 100 ug anti-TCR antibody or with (C) 2.0
mg cortisone acetate 3 days before analysis. Thymi were removed
and thymocytes were analyzed by flowcytometer after stained with
anti-murine CD8, anti-murine CD4 and anti-alpha-beta-TCR
antibodies.

AAZE) a7t AASYhFg. 1B). W% FHAE
o gat FA Fol 38 Fol 7Hg ARG WYS
DP NS D9A G2 Ay Al 22

= 80~90%<] DP FAAHE 2] H]&°] 20~30% ©]3t=
@i’é}‘}"p_ ) A S Z single positive (SP) 844 Z <]
H] &0 17}’3}931‘4. BTCRY ¥ FE==Z vt Az

o B¥S Hol= DP FAM T A

o) AE PTCRY AT/} =2 Sp FHA LY

R =
e 7 Ql gEo| wE pTCR high AL 7} FF&
Holx TthFig. 1B).

P34 DP FAAEE APl @ e FUE 3

-

BTCR Al o3 F4 HAo| EAjst= DP FAIA
X7} AH ¥k-8-3}e] activated induced cell death®] Ej,
= o xMud] 93 73%01741/} =93t 3 BTCR 3
Aol ofaA] Tz s T Al tiiio] &43x o]
B2 4o Ao EFIQI O] HHE o] TP A0 Z Ato]| EFL
ol o3k = o]df oA EHI7F FXHE FAl9 9
2HZolE T2 A FXHAS F UTh
oj9} & 7te S HEsH] AdMA WA FAA

Antigen Nonspecific Death of Immature Thymocytes 83

- [Craka 001
=

A ~i39 84.9 Data. 004

L)
=

éTC

ChaF

- , ' owf ® d
= r ; T Anti-TCR-alpha-beta-1 FITS
w' ' et g
D4 PE
- Data.001

B “i3.9 83.0] - Dt 007

10
COEFITS

= Craka 010

Coynts

10
COSFITC

Figure 2. Effect of adrenalectomy and sham-adrenalectomy on
double positive thymocyte death. 8-week-old C57BL/c mice were
either adrenalectomized or sham-adrenalectomized 3 days before
analysis. Thymi were removed and thymocytes were analyzed by
flowcytometer after stained with anti-murine CD8, anti-murine CD4
and anti-alpha-beta-TCR antibodies.
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Table I. Effect of adrenalectomy and sham-adrenalectomy on the death of double positive thymocytes. 8-week-old C57BL/c mice were either
adrenalectomized or sham-adrenalectomized 3 days before analysis. Thymi were removed and thymocytes were analyzed by flowcytometer after
stained with anti-murine CD8 and anti-murine CD4 antibodies. Each group of experiments is composed of 5 mice

Strain Pretreatment Treatment DP thymocytes (x 10°) % depletion of DP
Exp#1

Balb/c (8 wks) 167.4420.4 -

Balb/c (8 wks) Adrenalectomy 169.1436.1 -1.0£21.5

Balb/c (8 wks) Sham-adrenalectomy 38.6437.4 76.7422.1%
Exp#2

B6 (7 wks) 165.749.4 .

B6 (7 wks) Adrenalectomy 158.3+53.5 444321

B6 (7 wks) Sham-adrenalectomy 31.9424.0 80.8+14.5%
Exp#3

B6 (8 wks) PBS 102.9 -

B6 (8 wks) Sham-adrenalectomy PBS 26.5 74.3420.3%

B6 (8 wks) Sham-adrenalectomy RU486 56.4+16.1 44,7+ 14.6%*

*statistically significant (P<<0.01) when compared with either adrenalectomy group or control group, **statistically significant (P<<0.05) when

compared with sham-adrenalectomy group with PBS treatment.

Table II. Effect of adrenalectomy on the anti-TCR antibody-induced double positive thymocyte death. 8-week-old C57BL/6 mice were
adrenalectomized 3 days before anti-TCR antibody treatment. 21 hours after anti-TCR antibody treatment, thymi were removed and thymocytes
were analyzed by flowcytometer after stained with antimurine CD8 and anti-murine CD4 antibodies. Each group of experiments is composed

of 5 mice

Strains Pretreatment (3 days before) Treatment DP thymocytes (x 10°) % depletion of DP
Exp#1

B6 (8 wks) Adrenalectomy PBS 155.7+24.3 -

B6 (8 wks) Adrenalectomy anti-TCR Ab (21 hr) 100.8+11.2 35.348.7%

B6 (8 wks) PBS 143.9347.1 :

B6 (8 wks) anti-TCR Ab (21 hr) 41.6+30.4 71.1+16.5%
Exp#2

B6 (8 wks) Adrenalectomy PBS 155.3+12.9 -

B6 (8 wks) Adrenalectomy anti-TCR Ab (21 hr) 108.8+29.4 30.0+17.4%
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Table III. Anti-TC*R antibody induced DP death in TNFR™"
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neonates. 2-day-old TNF receptor double knockout neonate were adoptively

transferred with 20x 10° mature lymphocytes from adult B6 mice 1 days before anti-TCR antibody treatment. 3 days after anti-TCR antibody
treatment, thymi were removed and thymocytes were analyzed by flowcytometer after stained with anti-murine CD8 and anti-murine CD4

antibodies. Each group of experiments is composed of 5 mice

Strains Pretreatment Treatment DP thymocytes (x10% % depletion of DP
Exp#1
B6 DMEM anti-TCR Ab 3354422 -
Neonate B6 LN anti-TCR Ab 209+3.1 37.4+3.9%
TNFR” DMEM anti-TCR Ab 56.4+4.3 :
Neonate B6 LN anti-TCR Ab 56.5+3.2 0.1+23
Exp#2
TNER” DMEM PBS 78.6+6.2 .
Neonate DMEM anti-TCR Ab 79.7+3.6 7+ 1.4
B6 LN anti-TCR Ab 715+3.7 115421
Exp#3
B6 DMEM anti-TCR Ab 39.246.3 -
Neonate B6 LN anti-TCR Ab 11.9+3.4 69.7+5.1%
Exp#4
TNER” DMEM PBS 68.2 .
Neonate DMEM anti-TCR Ab 70.2+3.1 27+05
B6 LN anti-TCR Ab 59.2+4.6 10.5+2.9

*statistically significant (P<0.05) when compared with DMEM-pretreated control group.
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