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Sex Difference of Extrathymic T-Cells
and Its Regulation by Androgen

Motohiko KIMURA

Department of Urology
Niigata University School of Medicine
(Director: Prof. Shotaro SATO)

Male predominance of malignant disease and female predominance of autoimmune disease
are widely known in humans. To elucidate one of the underlying mechanisms, we examined
whether sex differences exist at the level of extrathymic T cells in various organs of mice
under physiological conditions. Effects of orchiectomy or testosterone administration were
also examined. Extrathymic T cells expressing CD3 of intermediate intensity (i.e.,
intermediate TCR cells) and a high level of IL-2 receptor f—chain (IL-2Rf), and thymus-
derived T cells expressing of TCR of bright intensity (i.e., bright TCR cells) and lacking
IL-2RB, were identified by immunofluorescent tests. Of each three strain tested, it was
demonstrated that intermediate TCR cells were much more predominant in the liver and
some other organs in female mice than in male mice. In the liver of orchiectomied mice,
the number of mononuclear cells increased and intermediate TCR cells became predominant
as if the mice were female. Testosterone replacement canceled the immunological effect
of orchiectomy. Considering the fact that extrathymic T cells comprise a considerable
proportion of self-reactive forbidden clones and possess cytotoxic activity aganinst syngenic
tumor cells, the present results might suggest a possible relationship between physiologically
low levels of extrathymic T cells and the male predominance of malignancy.

Key words: extrathymic T cell differentiation, intermediate TCR cells, androgen, sex difference,
flow cytometry
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THiRE Zh E cEcliEA (intrathymic) T4k
BT 2.3 TEL L LERMCHREEY K X—
N AR, JUECH - CTRIBOEM Lice BT
SRR O T S 3R 2R EH- T #ilas
FETDHZ Enb, MRS TOTHROMUERL H
BIEAREEIRTVRY, 1990 FE2 6, KIE o1l
TEHEEOTHA (regular T cells) Oftic, KafRst
(extrathymic), # R, BE LE <L TS
B L TO B ERAL M E R - TELDY, Zhid
< ADFRCEWTIE, MR ED T cell receptor (TCR)
OFHEE O THIE (bright TCR cells) L o4 <,
FBROKBAT HIE (dull TCR cells) & 9i2%& 72,
‘intermediate TCR #ifg’ &EhTwv54. KiRA
St THIMRZ, CD4*8*Y @ double positive 25—
M CD4AT F7203 CD8Y Wi A HOIEEM 7 n—
v HBREE NS negative selection #%F 5. Lol
- B0 2 REASETld, CD418T (double positive)
DATF—UHi <, CD4t, CD8*, CD478~ O#ifah
LR AN 5 Z L XD, negative selection 2%
{WEFEZLRBY, TOBEEIC VLTI, s ™,
yHR (M. Kimura, et al., #F%EMHEF), HERESY
HOBREEEEDY, gD CiERLIh b T &0
oMbl -TETWE, ChbDZEhb, FicklR
P E T fifiE SR PR O BEER, MRS 26 T eI 2%
o —viEhl L LRERFAECOERNRTh TR
BE LB Z LR TV B8,

ELAT, WANHESERTERT 2EBIL, KX
PEEARUCCTIIABIC KX B LTV L8B3 h
50 % . —RICENERIBETREBEE S
L& <, A SLE #0E -3 5 O REREAR
THETREBENE L LOMRE L, HEDHRLE VA,
Mg RETREI» L 0 BFEETATL AW H, KR
A ETHC T 2 B8R & A S S h T,
ZD®, wEVREOEDERRT v v
P, R s QBN ST M B TRy, <
VAR RO THEBRRB OB E K@< —h— L fEEICL
TRRMT L 1o,

il

ME RV FE
1. = %7 =
C3H/HeN (C3H), BALB/c (BALB), &U* C57BL/6
(B6) DHERUVME~ 7 A% HAF v+ —1 X A=) (&

K @RI LoBEAL, FEKEHBEEYERRER
BT SPF (specific pathogendfree) = T Eh T
WAEEEO < AR V. 268850 BALB/cnu/nu
A () b, BEE~—HI—BREOa Y br—L &L
THW.
2. FEEMBR
5~ 8 B> C3H HE~ 7 2okt LT, Tribromoetha-
nol BB T, BEMCHAOBELFBRIEL, B
AR L. T EhFEEO~ 7 2 BEH (sham
operation) %7\ v b m—srd L, P13, 19, 28,
0RBICER LI
3. MALEY
FTARRTRY (LFE TR HEEREEEN,
HR) 5~8EkoD CIH < v A () oBFRE T
THL, 7, 14, 268 SRR ER URITICHE L.
THERE L Thn v EERS BB S O CREE
BURSFELH LD LA, £FROEERE (10me)
BERE L. S50 UDBEERKG 2T -0l
TWHEI2HBC T A bAT oY (20meg) #ETFHES
L, #1980 Biw B LA L1
4. MR E
7 AR, T AREB T FEEIRE oL,
BROO LT, i FRc s s L SR
WEBRAIH Licob, LIENCHRE LIcHES THEE
Ek (mononuclear cells, MNCs) #7 8 L7-. T74b
H, FEL o 2 THITOD $200 DAF VLA AF—
WAy g ETHEEL, 5mM HEPES (Sigma chemical
Co., St. Louis, MO) #&UIEBLE A 2 YHEHF
v v i (NCS) fn Eagle's MEM B5Hi ( H /KBLZEHR,
) wiREE e, 2,000 rpm. 1055 RE L LI (cell
pellet) % Z DI BIEHE 24, Ficoll-Isopaque (i
E1.090) wEEL 2,500rpm., 305MOLERLY
7> 1. ¥#EW & Ficoll-Isopaque ¥ interface %
BEUR LT, i, otk FoBgEks Lc@R L.
ZOFETHERRY, FREMECL OB, Kupffer cells
DHOHTE, ThHORARASUTEHLZOhD &
Shav. B, KR, Vvl BRI ERCHE
ELDn, B, ERESECHE L BERE
B & AHEI#, 0.83 % NH,CI-0.17M Tris buffer ©
BMmMETHEB L. KRB FicollPaque ¥ (Phar-
macia Inc., Piscataway, NJ) %{#H L Co#EL 7.
6. TO—HA AN
SHELBERROERR - -1, £/ 7 o—F
57 2 BRI AT TR ViR FITC-
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conjugated anti CD3 (145-2C11; PharMingen,
Sandiego, CA), anti-CD8 (Lyt—2; PharMingen) &,
biotin-conjugated anti-IL-2 receptor 8 chain'®’

(IL-2RF) (TM-F1; HREHEREFR AT, Bz

BALB/c
+/ + nu/nu
Liver
Spleen 32 [47 k627 [ 22 [9.8]624
ol o
Ol loes @ 6.0
Thymus | 01]21+812
@ 28
= Ke¥ra
Bone marrow & [2.4 [27%012] |09 |16 ko6
g
Ay .
= Llsd :
T 35
Lymph node 0.5 |12.7 +24.0,
| &&4ie3g
PBL 6.0 [7.3 [+73.8
. ) B
s 1| o
CD3

Fig. 1 BALB/c FHE< 72 (+/+) £2—F=
o A (nu/nu) (WFhb ) OEEER
BEoO CD3 & IL2RB itk 3 2 HEA
DRR—
R o Ed et 5 45 o Mg o kg
(%) #x4 (UFo Fig. TLREU).
MOV — Ny 2 TR THRo£T
A% intermediate TCR HIl8TH 5.

Btk vthE), anti-CD4 (1.3T4; PharMingen),
anti-CD8 (Lyt-2; PharMingen) T#h 7. 108{f MNC
Ty _YRNATFa—TIAR, 2% NCS i PBS
THELEER L, £¥#% CD3/IL-2RB, CD8/CD4,
CD3/CD4+CD8 DA TInA . 4 TT305 incubation
O PBS T, YA F v LTk PE-conju-
gated streptoavidin (Becton—Dickinson, Mountain View,
CA) #in% & 5304 incubation L, MO,
FACScan (Becton-Dickinson, LIF FACS) & TH#
B L7
7. BEEBRTE

DN 3 R, ML IET >, TofhoE
Bz 3y o%, 2 v b e R, RS LRI
CHEHT L, Student’ st test #AUTHE L1, 2 BEH
DESE T VBEIX Welch X T2,

% e

1. HBHREEBRCHITS intermediate TCR #
f@& bright TCR OFE~Y—H—(C LB
E
IEH BALB/c #i< w2 (268 OFF, B, Big:

EE0oBE L EBEY CD3 & IL-2RB © 2 B

Liver 313 w
quf
5700 93
Spleen | {63 03 @
i S
= + =)
> TR,
0 / 70 a = .0
Q
Thymus

—CD3—

Fig. 2 [E#-~> 2 (C3H/HeN, #f) OfF, &,
BiEo CD8 & CD4, B LU CD3 &
CD4+CD8 @ 2 EHefr i 2 — v/,
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TS5 &, Fig. 1 OFEOH 5 6 (+/+) xRt
Lo s HOBEEY, 458, d/hbb CDIIL-
2RA™ (B HLIZ B cells), CD3"IL-2RAY (NK cells),
CD3-intermediate™ IL-2RA* (intermediate TCR cells),
% LT CD3-bright*IL-2RA~ (Ml bright TCR
cells) ok bh 3. intermediate TCR #ifaik CD3
O intensity 7%, bright TCR #licHE~TEL (#1/5),
Kol o KB dull TCR Mgl b L@\vizd, Z Ok
g nTw5Y. TCR-af OHEBIX CD3 L
BT, CD3 & TCR-af @2 ERETCH—OFETH
L ENErDLRTVLAIT, BEEMHM (PBL) ©
BERI I S 2 — v TH - 127 intermediate TCR
MROEIE T Vi . BRTIEEA LS IL2RE™
T#H Y, null cells, dull cells (=immature T cells),
B LU bright TCR cells 72570, intermediate TCR
M TrirnbRdbhs, Vv @ik, BoTid
intermediate TCR f#faiX12% &7 - TV 2 B 5 H
HE—2%2¢ 5TEHY bright TCR » 5 ORIA
hbEZBNRAE ZhETOERE»S, BEOTTI AT
¥ BALB, C3H, B6, ARG XA AMbT, EEO
MloEA rEE S L. B S TELOEBNL L L
D ?, intermediate TCR #lg® HFIZFFIE ©10~20

C57BL/6 mice

Male Female
Liver 54135771 110.4]13.5[x69.1
AT Ae
~ B ‘ :
= Y @ 7.2
Spleen é’l 31164 *710| 13.0|9.5 *60.9
o s "53 "))
N @ : Sl ;
iz © 196 RPN 26.8
Thymus™ 701 11 [*89.8] [0.1]17 [30.8
% @
;ﬁ@?}j@ 9.2 (f@?)?@ 7
———eee O] 3
Fig. 3~A

%, RETHI5 %, Ml 1 %EETH 9, bright TCR
WA D HRILE U < JF720~30%, BTH20%EETH -
7.

wi, BROCHEBRLY R 2—F<v & (26588, i)
o, [EEic CD3 & IL-2RB @ 2 EC T
Widbk, Fig. 1, Hh5 4 (nu/nu) TRT LS CD3T
O THIRE, B B8 Y v A8, R4 T
ZHEWT intermediate TCR fiflgnLmbich, Zo
Ml R e TH B - L REFT SR, —7,
IOy ATRINT S bright TCR M iREx T
HHZEPBALMC IR

CD4 & CD8 OFH#% C3H v = (8Ek, #f) T
BRR RT3 5 & (Fig. 2), CD4'8™ O4Eiiz CD4 8"
LT eEE BB chH 0, BT CD4T8t B
EAEHRED T ¥ CD3 & CD4+CD8 D2 HE
et T, CD3-intermediate™ T CD478~ O#ifa»fF
T4.1%, BT1.0%, BMIRTO0.8% & FWETAEDL
f, intermediate TCR #ifa0f 3&E &2 L s Z &N
R X his.

2. MICLBT NEROER

3R OMERE~ v 2 (24~268830 B6 v A, 11~
13BEE BALB <7 2, 8~0:E#D C3H <7 2) i

C57BL./6 mice
Male Female

] 0.2 5‘1)2;.9 0.1
oy 1 82.7

«82.7

¢ 26

0.2
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TRy
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oo
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Fig. 3-B

Fig. 3 M, B~ 2o, B, WK CD3 & IL-2RS (A.), CD8 & CD4 (B.) @2 HELMH.
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SWTH, B, BEAHEH LSRR SR LT DR,
REZ—H— 20 THEOERES B L. B6 <7
A0 FACS M ORER 24— % Fig. 3 TRL,
IFRMENENRIEZDVTENRT A— X O - BEDFH
(Av.) tHERREY Table 1 81U Fig. 4 w¥ &
Wiz, B6 AT, KB, FERTEIMEY EH -
fobs, MREREENRL, HORBERIEL VSN -
fo. Lil, B h BRI, RRoEWT,
D EE -7 (p<0.01, Fig. 4-A). FEHEi~—H—
& BF T, bright TCR filio LR c ik £MET
EHNRD LRI oD & XRINC, intermediate TCR
MR & BRI BT L 0 BB 5 7 (p<0.01,
Table 1). CD4*8~, CD4*8%, CD478~, CD478" D#|
&% BA L, KlET CD478" (double negative) i
PIEIN LTV oA, Zhid intermediate TCR #ifEOD
Wi £ 5 & Bhhi.

Liv. Spl.Thy.
) 1518

Number of MINCs

intermediate Index

BALB/c, C3H/HeN =% 2 Cd 93 2 L1
(Table 1, Fig. 4-A) 7, K035 4 —2—T B
<Y R EBEFRABROMBEOREED 5\ IMEmARLT
VWi, BALB 7wz (11~138) TfF#® intermedi-
ate TCR HUfA0EIE MEcHEA (B:13.8%, #E22.6%)
Th-fe. CH <2 (8~9:8) OMTIE, HT bright
TCR #ifaniEL 0 4 & EI&TH 1. CD4, CD8 &
#aTit BALB <7 AT CD478” MilavfT4
<, CD4*, CD8* Milap T mr . 2O &L,
@ intermediate TCR #ifgid CD4™8~ OMifaott
BHE <, HOFRITE CD4T ® CD8T B, -l
HEEI LD,

Table 1 CRLAET—2mb X MR >RYHED
BLENI T LoD, H 5 BEEERGE ORI L RS
FLFFOBRBIIHTE I END, I ORNE A ES
DERBTHLL “index” ZHVTHELL. Tihbb

Liv, Spl. Thy.
{xt} ) (18
CE7BL/6 30 150

25 25
-20 0.0

Male [ Female

Fig. 4-B
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intermediate index=

intermediate TCR cells O (%) x BB (1079)
BREE (er.)

K¢ bright index (bright TCR cells O ERY 5 [E
BRCEHE) RETE L Zhad - TR h~% & (Fig.
4-B, C), B6 ¥7 ATt intermediate TCR FHRRIAT,
B RO ~TicknT, BLh SETEL (p<0.01)
ZEBbh ol ThHE LT, bright TCR #iai
o fEBrchd- 1.

BALB/c =7 A, C3H/HeN =2 2K KTk
intermediate index FAFIECHiT A& <, B, KiRT

Liv. 59'-?;“‘{»
x1} (0}
60

% 1cs7BL6

50-
40+
30

BALB/c

Bright Index

Male 1 Female

Fig. 4-C

Fig. 4 §, M WROBEERE (A.), intermediate
index (B.), bright index (C.) ®& %
oM, B HE.

k! p<0.01, *k: p<0.05

WHEBEYRDIch -1 (Fig. 4B). ZhiZx L bright
index (28, MIECTE A LB -7 (Fig. 4-C).
¥ b, intermediate TCR Mgtk B e THEEA,
LA bright TCR Ml HECEA & s> T 5 2
P LA,

DEDHRL D, £2H0ORER, & 0bdRRASL
T#Hik (intermediate TCR MR i3 EBHcHEEMN
FETAHZENHALE - Tolo®d, WRBRSWER
CAEERDH LT v K ey OERIC L 5 REROEL
R L.

3. RBEERCLIEIEL

< v A NS REREREN 21T 13, 19, 28, 30H#HO
It % #& Uiz (Table 2, Fig. 5). ¥/ 2F#iE8H
DLT L MBRAS LIS S W BB DB 5 2 & pE
ShTky, FEREO<Y 2D L 3B EER
{fo¥, HIC sham operation % LAz D& FHa v
fr— & LTl THE L. Zof Fig. 5 (Fig.
6 L) TRTEREAEERLLTRE S S 7o v,

exp./cont. ratio=

EERRFFOHE
(FERF Iz 9% L1o) control BEDSFEHE

X100

Fh-oTRERELL.

BERRC Ly, BERBOERIIE S 8L
(Table 2), BEE% KB L THEEREL ML (Fig.
5-A). chis LT, FEEIE LWL bbb
P EEERBUIHEIN L, day 19 LUMEREZEXRD .

FACS Tf#H7 L 7: intermediate TCR g 3R
(% intermediate cell, Table 2) T3, FT%ki
<, B, Wtk EoicL B E"EES D, day 13
EEWTIHAERCHED LT, 2887 intermediate
index (Fig. 5-B) ZfFci#din, B, MR CEREAHER
TH -1,

bright TCR #ifad ¥ (Table 2) &, FF, BTt
R AMER, BIR TIEAETH -7, bright index (Fig.
5-C) GFFCHEmML T A KE, BECHET, WRT
BAES B\ E00Wn L.

CD4, CD8 iz & % 4 FEOLEL (Table 2) i, &
* day 30 OFFT CD478™ ML, ERpigc CD3
& CD4+CD8 @ 2 ERf % 3 5 &, CD3-interme-
diate?CD4™8~ OBBEOEMGITE LA & hs, (T478”
DML B cell OEMERR LI DEEL St
EERZ DL E CD3 & IL2RE D2EEET B cell ©
HEOMIMAZED Sh T, RO CD4™8 M



Table 1 H -« it 24E, FEBOER ZJEOBRBROLE (%) OLE, BDE09IEOFEHYRT.

4 MR T
strain sex weight
& liver | spleen |thymus | liver | spleen | thymus | liver | spleen |thymus | liver | spleen | thymus | thymus | liver | spleen |thymus | liver | spleen |thymus
male 28.3 1.48 0.082 0.041 14.0 7.6 1.07 5.7 20.8 9.0 13.4 16.3 7.6 8.2 82.2 72.2 3.1 3.1 11.4 3.1
%f%ﬁks female | 23.6 | 1.07 | 0.084 | 0.0 | 124 | 9.9 | 1.6l 57 | 207 | 87 | 127 | 19 | 81 | 89 | 8.7 | 711 | 36 | 31| 18 | 24
P-value |P<0.01{P<0.05{ N8 |P«<0.01] NS |{P<0.01|P<0.01] NS NS NS NS NS NS NS NS NS |P<0.05] NS NS NS
male 29.1 1.85 0.123 | 0.043 13.8 8.2 3.4 18.5 28.5 17.1 22.3 25.3 13.1 78.7 70.7 64.5 2.4 6.5 9.9 5.8
BALB/e © lfemale | 2.5 | L4z | 013 | 0066 | 2.6 | 83 | 428 | 207 | 274 | 152 | 279 | 251 | 120 | 799 | 626 | 643 | 21 | 9.1 | 103 | 6.0
P-value |P<0.01|P<0.01| NS [P<0.01]{P<0.01|{P<0.05] NS NS NS NS | P<0.05| NS NS NS |P<0.05f NS NS |P<0.05] NS NS
male 25.4 1.59 0.083 0.038 20.5 4.6 1.3 25.2 22.6 15.1 27.3 17.4 9.3 74.9 60.9 75.4 5.7 11.5 7.2 10.1
SC%—]W}?;N female 21.6 1.25 0.09 0.050 20.1 4.9 1.11 28.4 19.1 13.8 28.9 15.1 7.1 59.9 57.3 78.0 12.1 13.4 6.8 21.9
P-value | P<0.01 | P<0.01 NS P<0.01 NS NS P<0.05 | P<0.05 | P<0.05 NS NS P<0.05 NS NS NS P<0.05 NS P<0.01 NS NS
Table 2 FEFBRC L2 A4BEOER, FSEOBEEORRE (%) 0%, 3EF>OFHERT.
organ weight %intermediate % bright %CD4+CD8~ %448+ %CD4—~CD8~ %CD4~CD8+
(g) TCR cells TCR cells cells cells cells cells
liver | spleen {thymus | liver | spleen |thymus | liver | spleen |thymus | liver | spleen |thymus | thymus | liver | spleen |thymus | liver | spleen | thymus
Sham op.| 1.53 0.105 | 0.029 19.1 4.7 1.34 26.2 23.2 15.6 4.5 17.4 9.9 85.0 60.9 74.8 2.33 14.3 7.6 2.8
dafg Ox. 1.66 | 0.148 | 0.056 | 17.0 | 41 | 075 | 253 | 143 | 141 | 236 | 126 | 9.4 | 8.8 | 6.3 | 8.8 | 1.3 | 138 | 45 | 2.4
P-value NS | P<0.05] P<0.01 NS | P<0.05]P<0.01| NS |[P<0.01 NS NS [P<0.05] NS NS NS | P<0.05|P<0.01] NS |P<0.01| NS
Sham op.] 1.67 0.085 | 0.040 21.6 3.5 1.07 21.0 25.2 15.5 26.3 18.2 8.7 86.0 63.2 73.1 1.73 10.1 8.5 2.6
clalyg Ox. 1.63 0.129 0.052 22.3 3.2 0.75 15.6 14.0 15.7 |+ 22.8 1.3 9.6 84.8 67.9 83.9 1.61 9.0 4.7 4.0
P-value NS P<0.05 | P<0.01 NS NS NS NS P<0.05 NS P<0.05 NS NS NS NS P<0.01 NS NS P<0.05 NS
Sham op.} 1.63 0.086 0.039 17.5 3.7 0.91 4.0 21.3 14.2 24.6 17.0 1.2 85.0 63.1 75.9 1.42 10.7 6.9 2.5
daZYB Ox. 1.47 0.131 0.058 18.8 3.1 0.65 23.3 19.4 16.0 24.6 13.3 14.1 82.7 64.1 80.0 1.03 11.0 6.6 2.2
P-value NS P<0.05 | P<0.01 NS NS NS NS NS P<0.05 NS NS NS NS NS NS NS NS NS NS
Sham op.| 1.64 0.090 0.036 15.4 4.1 1.19 32.5 25.1 14.6 26.9 17.9 12.5 81.6 60.6 73.6 2.65 12.4 8.3 3.2
d%’b Ox. 1.55 0.106 0.054 15.4 3.9 (.83 23.0 17.9 16.8 19.6 13.5 15.0 78.4 69.1 80.2 2.32 1.2 6.2 4.3
P-value NS NS P<0.05 NS NS P<0.05 | P<0.01 | P<0.01 NS P<0.05 | P<0.01 NS NS P<0.05 | P<0.01 NS NS P<0.01| P<0.01

Sham op.: BEFCER L2 Y bo—)L

Ox: orchiectomy

902

RSEHGE

pec]

HEd oMt &HCH FHB0TH
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RO, WERAO intermediate TCR RO /L
ARG TG . E R, BT CD4AY MilasR, B
T CD8* MiBasi®d Lichs, CD4/CD8 Hicidk & ic
AL ARSI h - 1.
4, FRAIRFOUBREICLBE(L
FAMATaY 10mg ®ET, 14, 26HBD< Y 2

A. No. of MNCs

na
E=73
<

0%

B
i

2

exp./cont. ratio

B. Intermediate Index

~
~

kel

—

exp./cont. ratio
g 8 8 8

C. Bright Index

exp./cont. ratio
=
1. é 1 ?

m T 21 1] Y
Days after Orchiectomy

o—aliver +--+Spleen  ¢--eThymus

Fig. 5 HEBRCIIZEBoOBEERE (A),
intermediate index (B.), bright index
(C.) o&ERNEL.
R Lo v bo— s+ 3R
(exp./cont. ratio) #* yv#hicsk L.
k¥ p<0.01, %k p<0.05

T, tOEAREREEbh AEERNNRD LR
foo BF, BOER, HEEEREUIMM LA BBEER L
BB LML L (Fig. 6-A). Zhidz A bury
BREG LI ELEULLELTH -1

% intermediate [XFFCALE, B0, MigT
BE S iz 880 (exp./cont. ratio T day 7=217, day

A. No. of MNCs
20

=
=

.

2

exp./cont. ratio
L8

-]
b

I

ok

L e L Ok

==
vy
=
<3
(=2 B
&3,
E=3

B. Intermediate Index

2201

o

-
=
2

exp./cont. ratio

C. Bright Index

- - d
F—Y o
8 8 B

exp./cont. ratio
i1 —3‘

<@
hid

j 10 ' 20 ' 30
Days after Testosterone Administration
c—aliver +--+Spleen  ¢-*Thymus

Fig. 6 Ar25nY 10mg ERFHRECLLE
RO B (A.), intermediate index
(B.), bright index (C.) DOEEREL.
exp./cont. ratio TFEL 1.
k¥ p<0.01, *: p<0.05
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14=256, day 26=178) L. intermediate index T
LFFE L <, M, MigcaEmL v (Fig. 6-B).
% bright TCR cells (X &M TELIch 1A, bright
index TRFFTH LAKINL, Bigcaml s, Fx
BTa -7 (Fig. 6-C). CD4, CD8 @ 2 ERf{E Tk
Malgo> CD4™8~ MifaA48in L, intermediate TCR #i
faosims BT T, £, day7 OFFT CD4/CD8
HAEA (4.5-2.9) L, #nLk bright TCR #ifa
i3 CD8 MifaTa s L EBEhhi.
5. BEERAT+TZ FATFO0UBRRS

BEBESRHOMBI2EET A AT Y (Te &887T)
ERTHEL, 67 BECHITLL. Fig. T-A T
REL o, I, BEERERBRE+Te CHIEAR
Aboht. WRARKOEE, exp./ont. ratio T
SHES 5 LK+ Te Te1K LT, BREEDOA D 132, Te
By s (PR, Fig. 6 X 0EHHE) Ti3a8L, me
Te L~ b Balfiiai e s - &b h b -
1.

AbEIh¥CLAEE BEREY FACS TH#HL,
MRSy EO RS b intermediate index & bright index
%KD T Fig. T-B, C TRLA. ZhTHETS .,
intermediate TCR MifiX, BEMEON c¥n, M
BTy Ts. Ll Te OBTT, F-BRsb
i control EELVAREBTEZLAHBLL T
febth, FFEBERO intermediate TCR fMifaD, 7 A
bAF O VT AREHRERNTH . —H, FF
@ bright TCR fif2EEE+Te OMIMERATEFTO
WhnRd L.

z %®

Zh¥ T, intermediate TCR MR kT 5
BEE S THIRT, WIRAZSETHRE (extrathymic T
cells) CABETH 7. Lo L, HAHEBREH FR) %
fTolww 20, 2HFOFERED HE 55\ 30
HMER L B0 7o —9 1 b A b Y —I2 & BEFC
kX -7, intermediate TCR Mz BB TH
0, ZABFRO AL THREMCRROMET O
KALHEETDHZENEHEhTERLY, Colsh
5, intermediate TCR #IlDF 7 5 LB 55
BHFETES 5, hixrotE RS (extrathy-
mic) ML THIE 5 L 0ir LA ‘primitive’ T cells
OB L ARBWEEIRE L1219, Kol
PERRBREORBER S TLFEAFE LD, T0
FREERIC Y v BRI 23D, 14, <o Aok

FEL6 F 3 A

Spl.Thy.

:s;‘) A. No. of MNCs )
40 400

-300

-200

Spt Thy.
wé) wd)
25 125

intermediate Index
=

Liv. Spl.Thy.

s C. Bright Index I_:;!gl

e

v ?
0

Liver

1 Control i1 Orchiectomy Qrchiectomy+ Testosterone

Fig. 7 BEBERoR2BECT A NAT2Y 20me
WEHELE5 17 BEOEHEBO BB
# (A.), intermediate index (B.), bright
index (C.).
sksk: p<0.01, *: p<0.05

A BT ODBIRC THRAB N 5 BEL4H BT,
BT THBa A AL ~12H i« —BEac HER 3 5200 ¢
HTH 5. —FHEEP (intrathymic) b L7 Tk
(bright TCR #ifa) ¥, R# - BEREFFCOHL
<, WEWILETITAEORE T primitive T cells
LOLER L ->TUWALDIE ‘regular T cells &
LIEEN D Lo 219,

SEOERTIEEY, intermediate TCR (primitive
T) #las, HECMOESE chEL oM< 7 2ck\\T
B#TH Y, bright TCR (regular T) #ETIZIE, e
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MRl 2 TS TH H Z L AR L. s
BOFERNVEL O Do, BEEEREOM, KR
DR (gram) 49D FACS TOELHEOREH (index)
THE L. R LT 3 B ToOFD intermediate index
BHETED - B, BRI oWTE B6 77 A TR
Jr&R LTS -7 hd, BALB, C3H v % (8~13
i) TS REERRED ok, Thbid, 24~
26BBRTIRAT L7 B6 &0 L, e &b ICHERE
BB > T HicdtBhhi. bright index &
DT, FETRLR 9B TEEL &b, %
DM 2T intermediate index TSI~ THEE
Fyh&p -1 (Fig. 4). &5 BALB, C3H £kL
T, B, Ko bright TCR #ENL T LA M CEM &
o T, ZOL S BRSO ERIE AL E v Iz
L LB DI EL LR
ZhEThih v BRI RESTEEL LTI
iR ERTE . BRY v REROSE - LK
i ER2 B (thymic epithelial cells; TEC) O##Eic
HHELTHALM 2, TEC i3tk rE v ) L7 42—
DEET W 120, Mk E vonioV-Tik TEC
HEA T WREELET 22, grrevolM
FLNARMETT 5 & TEC » 5t thymosinBs 734
Wah, BKTE»LOMBRRMBALE Y GUWRLEY
BHLT, TEREOHBENERL T v HIEROTA bo
FYRFAPATOVOSGBERRETHE LS,
“hypothalamus-pituitary-gonadal (HPG)-thymic axis”
MEZLRTHAY,
BRRASLTHAE S 4, Hhr e v ORELYTT5
ZERBLM T, T A brs v ORED Tl
R THRES IS S h 55, B B3 2R
LIS, T hbbrA oy vidamEEs L
TOMIR & FFBE reciprocal IWiV-TW B &5 2 &
I, SENL, BUMRALEYTHELT VY Ny
VIEoWThERE Lo/ R, “HPG-thymic and extra-
thymic axis” &\ 5 {RBLO A EEM S E 2 bhi.
BRBERAERANTT A F 27 o VIMETT 5. -0
&x, FPBEBEREIIMEINL, intermediate index &3
MLt SRR T, BEEEREEIEM L,
intermediate index (¥4 Lz (Fig. 5). 2% bvm
5 A b A5 v OETE, © O intermediate T %
WY, @ bright T 4B L, $22 @ WRo
intermediate T Z#1%L, @ bright T %» 25 X
Bl @OV TIRELEDEVLDD, OO
RICBRRRBICH 5 & b\ 2 DD, HECxT A%

EEN—FT A CoZEpb, IFDOFRbRAFOY
UG THIlAOMES R T AR ERFO—2 L -
TwWbEBbhl.

F AR AT ST, B intermediate index &
N, bright index %##MX ¥, BRTO intermediate
index XN, bright index &4 L1 (Fig. 6).
20, RGO BEBBRME) &brd L%
kb bhi. QDL FET L0, EHEENrE
OFAMATRYEEE, BUATaS FAALVEVYTH
HIA LA VEER (A by v BEE5~108 8
D= A AR MR T & b ey v o 1,000 i
RS ERPRTIEEED, EERo~ Y 2 (Kimura,
M., BFE#EES) ik, MR S L0 intermediate
TCR MIfa 2 #m L Tw5) wEETA1EE L
e sBbhl. ELEBRE+T A P AT o vETRR
falg O Miag 2, MR intermediate index # 2
vir—nL~<rgci|gR L (Fig. 7-B). 5%
Birl-Th, 7A ATV IIREA, RigtoTH
ROBECHEELTIT LTS EREMT bR

EHi, D intermediate TCR #MIREOBEER T
OFEL (FRQ) &WRorh (B) #HET &, &
Hx—A— LA U LR/ RLE, FAPRATOY
BESHIMERLTWAZ &b -7, cell sortor
TH L RO intermediate TCR #if s, HEBO
intermediate TCR #8041 ~ 4 viCsT 5155
a5 &, F intermediate TCR #ifalilafgo +
nbhEH L2 R L TELVIEEESRL, IL-1 &
DLTHAEBELRENRDOLRTWEY, Zhblh,
[ U intermediate TCR Ml CTH->TLEDEETS
BRI LD, srevofeDd A A v ORBek
TOHRICERRIE D Z ENHEBM oot 94 b
A VELECLEWRALADZ MDD, TOH
ROBBEICHEN DL 2 L CRBEN S,

SEIOBRETHM RN ® v OB RERCTIIETE
IR LT T ERlL M LT, =T AD
EBIWL, I intermediate TCR #ifiE 4 #H & &
7o. MCAI105 (fibrosarcoma) #[E /D < 7 2o T
5 &, OB intermediate TCR MHAIZHITE
L, HilnEEESE LT 2®, $hnbxnE
BCRET ST Y v Ek060%1E, intermediate TCR
MlaTH A, WEMCHEETR, fNLELAE L
o0, —RCEMBROREHESZELOLEL. b
L EBEWTIRNERT v K ey RE <, BiRsRE,
B REEHCEREAYFS (= 2B 5) intermediate



210 FREPSME F108% 3B FH643A

TCR MiRA LB S hic kB s b, T L1
MHERIALPLL AT =T Lot TnbEL#E
zbh b, A, MRL-Ipr/lpr =2 & (SLE OE 5/
<9 R) OECHEEROREER, FHEHED intermediate
TCR Ml (=HoAes) »BEREEIEEh LD
THBHW, tolldrb, BREOK, F{o0BCHEE
ERP IS TREREESR VO, BRAEERH
A TCHEREN TH B DL bHEIETES. Z0X5
T s BRERE N LT, REBORECHBCE
ErbhrTwbLELON, BEREN. & b ORRAT
{ET#EBRIE CD3*CD56" & %\ i3 CD3*CD57+ o#ila
Fubh 3B, Ch oW TORRIISHEOBRETC
HD.

FEigis, BalgstafbohRBe LTlEL TRy, 7
Fuay vofhok: s vic k o THBOBEA s
MR GEIE 35 v 2 R D h SR L TRERD
RAA AR - AR LT ELDEELLRT.

Bafr s ion, M HEMEBo L
TRET AR BB L k. fEE
HFEC LR EERYERE KRR MEE %
AR B LR L B g
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