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B10 'A""?')Xk 3313 HE» 5 8HB EIT 1.6y OXB2AMLHBE T3 &, 90~100%
ORI IRRFERO YN B MR (RRIVN B RRET 5 . KHFRIZMBERIIN RO Cell
surface marker €% % Thy 1 iICBJ L T Congenic @ BIO.Thy 1.1 & BIO.Thy 1.2
VABTCORBRE I CEHMROBHMERLRME L KRRV BREBECEC 2MRE
K2EWLILLOTH B, (Sado, T.,H.Kamisaku,E. Kudo, J.Radirt.Res., 32, Suppl.2,168-
180,1981; Sado,T., Proc.Int.Conf.”Radiation Effects and Protection”,March 18-20,
1992,pp.36-42), EF DRSOV TEHPT S,

. BSEBROMEBERATLIREY vy EORE
BIO.Thy 1.1 922 XA YEH I 20 FMNMKORBMEHEELTHB &, Bﬁﬁavm ic
BRERELBIBIHN.ZOL S BVIOKIBE T BI0.Thy 1.1 ROFLERVIIOKE: B
3% &\ WE0ROE G i BRI A 5 YUV BRRBLET 50 Thy | ) ORRP S 2
RO DOYN EOREZ(TEEAN M I-DIN RCHET IO TCHIBRERINE(RL),

5'1 Evidence for Non-irradiated Graft Ogigin of Thymic Lymphoma

Thymus No. of

Group Host Treatment Graft Mice Lymphoma
1 B10.Thy 1.2 Intact, 1.61Gyx 4 no 27 26 (96.3%)
2 .. Tx, 1.616yx4 no 21 1 (4.7%)
3 " Tx, 1.61Gyx4 810, Thy 1.1 91 37 (40.7%)*
4 Tx only 810.Thy 1.1 23 0{ 0.0%)

* Thy 1 Typing of Group 3 Lymphoma
Thy 1.1 (Graft-type) 21728 (75.0%)
Thy 1.2 (Host-type) 5/28 (17.9%)
Thy 1 negative 2/28 ( 7.1%)

2. FHWART BT BEIN B (FINAME) 3 I0EEVN BHEROREBR
BIO.Thy 1.1 V922 X B4 RET &, REFMIC RS 5 VI B HMA (5X108) %2, 3.79Gy
2584 L7 BI0.Thy 1.2 V90KBRA D 2 WIIBEERKBEL . BEXRAE LBaR
B+ ZOThy 1 v-3-2R/AL (B1) .COERT, O/ YRHE 1> ALROMIDOKE
Mia2BHLABACE. HRABH RN BRBELEZVI L. 5LV OREE 4
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1 Transplantation Assay for Detection of

Thymic Pre-lymphoma Cells In the Thymus

1.61 Gy X 4
$ BI0Thy1

thymus cells

3.79 Gy
810 Thy1.2

normat Tx
B10 Thyl.2 or 3.79 Gy
B10 Thy 1.2

AR EZBL V0 RGMREBHL g
AR RBRABHEI & - THHEREABHEK
EoTh, MHHROVNEERETST

ENELHRB T (R2) o COHRE.
Rtk 1 AR OKER IR T

YN IR ER T A LD TEBRINA

MERRBELTVBIE, BV 4-AN

ERBdsLehoofiRR TR BMRE

Y o CHIMMIEKER T & 5Bl

NEBALELLLTOVWAZ LE2RBLTV S,
BEZAION EHREFERI ERLE,

Growth of Donor-type Lymphomas from Prelymphema/Lymphoma Cells Injected Intrathymically

or Intraperitoneally into Normal and/or Immunosuppressed Thy 1 Congenic Recipients

- Donor-type Tumors Develcped/Total Mice Tested

Donor Injection
gells  Reciplents Site " Mo. of Cells Injected
= Total
105 106 107
Prelymphoma  Normal 1.t. 66 6/6 17 19/19
L]
Cells . 1.p. 0/6  o/6  0/6 0/18
3.79 oy f.t. 6/6 6/6  6/6 18/18
Tx+3.79 6y 1.p. 0/6 0/6  0/6 018
Lymphoma Hormal 1.t. 6/6 6/6  6/6 18/18
Cellsh* "
i.p. 6/6 6/6  6/6 18/18

*  Thymus cells recovered at 1 mo after the last dose of fractionated radiation exposures.
*+ Thymys cells recovered at 4 mo after the last dose of fractionated radiation exposures.

BE. Bk 1> Ao FHiMRE
KRR RBEL TS, VN EORAER
HONNBV. NS OFERME.EIIN
FRAMR I R Atk b 12 D B AR A
RRETHT LN B H2B73F
BB B T B YN BHROHBE
EHLOKE WNERLBZECTER
RY. COED L YN MRS
fmEH A M Tk 2058k, 3~4i8
TRB0YL L OEH ORI HEL T
WARZ ENRGhB, 2y ARRTES &

of Mice with Thymic Prolymphoma Celis (0)

=

7|
P

g 8

(-]
(-]
—o.

a0t

or Mortality (—) @)

20 ¢ 9

181Gy x 4

I

50 100 150 200 250 300 350

Age (days)

+ ¢l 803D EAMTIVN BHMKREREL TV, 203 b0k E&K TR T TR BRER
Do nEgIN BALEBLTWAORBD O,
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3. FURHVIIOKER B LU BHMBOKIRIN BRE R B 5184
A. BIO.Thy 1.2 72 2 X# A HIH4

X-3
® IHHK, E®% BI0. Thy 1.1 % Suppression of the Development of Thymic Lymphomas by BMT
2 HROBHMA( 2x104, 2x105, Effect of BM Cell Dose
2x10%,2x107,8x10° )% Bili3 3 &8 ’°°"‘ :"““:\ Thy 1 Phenotype (B-F pooled)

oy Thy 1.1 Thy 1.2 Thy 1 Total

o k1

RN E B ikoh T, BRI
HopERERMI oh (K8) . L
AL\ N GRS & ORI X
BRIBE L TOIRRIIN O RE RN
XV, ThoORHRIHYIES
VAOFUR BERBVIIOFHI G % s , , , ,
hTV333B0oMBENRREBLTYS o T an®  a® a0’ 8“I‘a;;'m" 2x10
TEERBLTWVWS, No. of Bono Marrow Cels injectsd

-,
~—u
~.

N,
~
~.
SN
.

1 I

Mortasty (O) or Lymphoma incidence (@)
[*.]
-]
]

o
-

2) ECFRICEHBHLABR 2SI
W%, 1. 14,21, BEC 8HERER .
LT\ Thy 17-3-% 45882 L CHRIRNO m_“”s:“" o
-3 kO SNSRI O B & R TN T
3% RN BOREENFEL W
Aot 2x107% &0 8x108HIpaRs
Helk,. YEETRRBIRMIO 0352
IR -BHBROMBECEESED
o TR  BHEMRM DR, N
MRFEAEBOMEBIZRRDIEH o 1z 2x]
05% % Wi 2x10MMRABBHEEE <l +-
HROMBICE & ED S H21 8
BimEhi 8o, (H4)

-4 Repopulation of Donor-derived Cells

100 ~100

% of Donor (O) and Host (@) Type Cel!
(0)) ooiw parean-Xd4 uj @suspidy] BwoydwAioid

§0 - 50
3) X#®ANWARIOHAH KT 8x107 ) LL_““~§
BoRs@MREBHET 32, N ER o= o] - L - .i-o
E2METI2YHRIFLIETL, 30 Time atter FX-treatment (days)

HHOBRBREDREB O Rt (B5) . £t ThEOHTR., BN
OEBREHHAL THEBATH F-HROMREEBSELIRLIBh 3 BH N1
(EB) o ThoOHAR AUNRBHBRSEMBAK, BRI BORAER & » Ty 15410
RMROZEL (BN BHRANOREL) KB >TVBZEERLTWS,
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-5 Effect of the Time of BMT on the Development of Thymic Lymphomas

100

.................... BMT-C ..
[ Iincidence of Mice (30 days)
| with Prelymphoma
g [ oo e
T S ] e J (10 days)
E . :9.
S0 i
=
> i
g i BMT-A
X-rays ? (1 day)
16 Gyx4; __l'.J I PARABIOSIS (0 day)
I - S
0 (o) 1T Tioo 200 300 400
BMT AB C Age (days)
-6 Repopulation of Donor-derived Cells
( BMT BMT
14
‘01) (lofuy) %)
10070 Qb 100 3
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X E _ é
X
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3s 50 o 3
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Time after FX-Treatment (days)

B. HIEAR BRI O R0 FUMBB T & 3 52RO KRN BORE

1) BIO.Thy 1.1 B2 XBAEME 1> AHOBHMRE Gy £5 K4 L BIO.
Thy 1.2 BRSNS 5 &, 70500 L O SERE CHRERIIN ERRBE LR, EDZ L (T00)E
IMHETHD oo ERRBTHMBOBHI & - TiX WRWN BRERGODITUrREL
BY (B7) , CORRIZ, PURK SN AVIOTHMB BIMRI/N BoREBELE
MPRAELTVWE A, TORYRMENALDOT. 2h o 0 BHMERD SEERIVN EHR
PEUCZDICRRBVWILERLTVS,

2) 3.79GyD X I L 7= 1910 BERAI\ Thy 1 congenicOM +-O BEMR % BT 3
L. BRERREELT M-BRoRBMRANRET AR, COFEEAVWCHYRSL
RO B L ERBMIOFTHMB E T OWT, HIRFERNZHARS L RIETRR
ZRH LT JRELERE NN 1/50~1/I00ETFLTVWEZ E XD o (BKI8) o T OFK
B3, BHECBT A7 VHROFLVEDN, SERHEVWIREY 3RV EREOER
RERRCB-TVWBI ERRBLTY S,
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-7 Development of Thymic Lymphomas in Lethally Irradiated Mice Reconstituted

1004

Mortality (%)
8

with Bore Marrow from FX-treated Mice

B10.Thy 1.1 (1.61 Gy x 4)
- B10.Thy 1.2

Thy 1 Phenotype

Thy 1.1 Thy12 Thy1-  Totel
3{16.7%) 14(77.8%) 1(55%) 16{100%)

Geoesesoserense
Norma! 810.Thy 1.1 §

-+B10.Thy 1.2 o
i

L
100 200 300 400
Time after Bone Marrow Transplantation (days)

-8 Deficient T cell Repopulation Potential of Bone Marrow from FX-treated Mice

100

60

40

% Donor T celis in the Thymus

80

20+

4
/
/
/

’
/
+161ny4 4
- 1mo BM

I

A _'4_

0
10!

102 10° 10° 10° 10° 107
No, of Inoculated Bone Marrow Cells

4. BYBEHIAINOBHBHAR YN BHRORBERMI 52 LOER
BIO.Thy 1.2 #&2 2XBA/HME LT 1H%I, E&H BIO.Thy 1.1 P10 FMIa
8x107 2 BH L < 3180 HOERMMAS %2 (BI0. Thy 1.2 x BI0.Thy 1.1)F, MiQRBAKE
BUT, N EORERERB L, Hlihic 13.3%52/15)MIUN BE2RE LR T THo 1o
Thy 1 =3-03E )" ORFE Zh o AN BBI0.Thy 1.2VAHKDO VWV BTH 3T &
BEhotc, EFEMWILSOFHMREZEMEL TV RTHIEE, CORMO 6052 EDWin
MBI BTN EHRNRBEL TVBE I LRI TRALSARESTVEDOT, TOBEIR.

EELFHMAROBRIC L - T, BMBATHIWN EHRORERMIO B LEEKL

w3,

5. FYHEE X3RRI BEREBHOE SN
CHETCRBONLERFERREOSVWT, HQRFT &5 I BREBHIDVWTOD
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-9 Fractionated X-irradiation (FX)
(1.61 Gy x 4; 8 day intervals)

| Atrophy of the Thymﬁ\
+
¥,

| | Regeneration of Residual
T cell Precursors of the
Thymus (Host-type)

Compoetition and/or
Suppression

IRepopuIatlon of Donor- I Bone Marrow
type Thymus cells Transplantation
Recruitment of
Differentiation Arrest Pre T calis
+
Transtormation Normal Growth &
(Prelymphoma Cells) [[Differentiation

Promotion &
Progression +

Thymic Lymphoma

Depletion ot
Pre T cells
in Bone Marrow

Limited Supply
of Pre T cells

FORBHLE, b5, SERESIR &Y RRMROKEBE Kic, BHECST 57T
HEOFLVWEORBZ S, COBBREOD LT, ITHBNOE XKD MIROFEMN
BE3HN, BHELSOTIVTHROBANFLIETLALZATCR., HIRRTHELED
e 20 THRMEASLEELL, zoMRKHEOBAIN BHRKHET 3O
tEbND, TOMBE, REBARMRE ( ‘RIROB’ ) REETHRY ., Mh3E#
P EEORRIIW EALERT 3, Gy EHRAHBE T SR, +2737 VT
BRARBAANBEIh3E, 2hooMRIBERCHEL.. EX R THRANOSLOZERR
BRT. RRTHEEEVRIBY v AUBABIT T3, ThoOMEMKRATHET 3
BEC, o EHRORBERMIONS, 2%V, SRS & 3RMIN BORER
AIRMROMEBR & 5B ERROREBROBELESHFLLTEIZIBOT,
Thiz, B RACOEBOHMHMBERETFORARENEEATH 3L BN B,

6. ThheDORE

DEeBHEhiced V3, RSB LOMRBR > TRBRINTELY « VAOHE
PEXBI LN HURHIEAHMIN HORED A h=X 2 2MEYMRT & B KR
WNBOREDOMELEDTIIBHATEELEDNBE, §H5FTHHL . SRORH
B, tORTFRHMEHOARTEIETH B, BE. THRW )-BEFORETIHES
MABEFOBEEOED > ORNIED >N TV BHR, —HTRIUREH Sh 2 ¥I0H
BRATERZ > TV 3 HEMLEBEETORARE L HHBHER X 5 20HE & 2 LHER
My, N BHERREOSTEMBEANOARORRVWE I B EHFLT
Vw3, COMIE LTI HFEAM KX Montgonery,R.A. and M.J.Dallmann(J. Imnunol.,
147,554-560, 1991 OB RMRBHE 855 (R3) . I FHRHER L 3MRIN EO R
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ERBELTR, A RVEFRRAMERAKEDONZ0T, COMBERML TS, 528
MR B 5 KR ORGP HEEHE F O BB LLBWIR T 5 & b EHAD 35,

3?"3 PCR ANALYSIS OF CYTOKINE GENE EXPRESSION DURING FETAL THYMIC ONTOGENY

TABLE |
Tissue specific transcription of cytotokine genes during mouse ontogeny®
Dayol Thy: Heart Liver Thy Heart Liver Thy- Heart Liver Thy Heart Liver Thy- Heart Liver Thy: Heart Liver
Gestation mus mus mus mus mus mus
IL-la IL-13 IL-2 IL-3 1L-4 iL-5
14 o = + + + + - - = - - - + - = = =
15 = = + + + + - - - - - - + - -+ = -
16 + - + + + + + - - + - - + - -+ - -
17 + - + o+ o+ + + - -+ - -+ - - o+ - -
18 + = e + + + + - - + - = + - - + = =
19 + - + + + + + - - + - - + - -+ -~ -
20 + - + o+ + + o+ - - + - -+ - -+ - -
IL-6 IL-7 LT IFN-y GM-CSF Actin
14 + - + + - - + - - + - - - - - + + +
15 + - + * = - + - - + - - - - - + + +
16 + - = + = = + = - + i = + = = + &+ +
17 + - + + - - + - - + - - + = -+ + +
18 + - - 3 | e + - - + - - + &= =g + +
19 + - - + - -+ - - + - -+ - - + + +
20 + - - + - - + - - - - - + - - + + +

©—. No detectable PCR product: +, detectable PCR product.
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1 #R B A a) R o
heneficial effect » 5.z adaptive response i

E FITTFEES DDODIES S H 2

BEREEHERT # H 2

(R RS8R O beneficial (% 72id hormetic) effect & 3\WWid adaptive responseld
BEDOIE vy 272 TCHB, ULHL, ChoDZ20HRAB—BOL PREBEFEELEVWOT
By BOWEBIH, EVSEANT B, ZOEHAZVWO2»FETTHS, HL, TITRE
He PEAERRRREZEALVOT, BERCHEELBE L AHRZAVARZRERS &
VHRBHBOE N Ny 27759V FHIBERORABHBRRIBIRV,

BEREEBPRD » HSARAOLS)EH TR BHERR(DSBING A SN TWS 86,500
ADKIN%E 0.55v LUTOBHBETH 3, CORFARERBRBRABRORELRET S LT
AR KREV, CORMOFTEHAEL, S X, beneficial effect B o Eh -,

E b @ adaptive response 2T A DB FFHMHMY v IRMRT AR E I
B E (1~2c6y) O X 4 (adaptive dose) U\ BB 6 ZHRICAMER (challenge
dose) 2 G\ RAKRELZEARTION—BATHS 2P, ZORBRRBVTER
LsdhiZBoiswold, GO #ic d 590 IRAERK adaptive dose 2HEE L TH adap-
‘tive response RERINBVI ETHB 95, 2nTik, MM 55 MEE adep-
tive response BRI ONEVI L ESSESTHNRWVS LW, Bosi & Olivieri ©’ i,
18A® PHARIEYVN BR#EAI 2 AW C adaptive response D H)(variation) 2L,
adaptive response B AEREAENSHY . UM BISAH4AI adaptive response %
REBHM oI, Burkarto ikt b U v NIRMIEIP O adaptive response RFBMIIKEE L
TERYI-TTHE DO LAV BOOBEDRX P IKEBESAOEFE b (MElk
RREULIEAXTRARTOVEVMI-5LW) OY v NHRHERZEARER,SE adaptive
response B2 FHoN T, Hic adaptive dose & challenge dose & OHFLRE (Rt
BREMSRS) ABONBBA0S - RERHEL TV S, COHRNRBHRO
Bosi & Olivieri O/ XTHHEIhTWwB @,

PEOo&d>REAMS . ERBBHIRO beneficial effect 3 & adaptive response
BRERE MRBREBEELLZVOTREBEVWHA EES, R, EREBHBR D beneficial
effect &V adaptive response BFEET AL LTH, b PORGHBRBEZBRIKER
BAZRDBOT 1O beneficial dose &3 \Wik adaptive dose MEXAR &> TRR
BhbANNTV,, BRAZIBTADOHKIEM Y ~ RO XBESHER2/MABECARE
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A, BHSESHEOBAERERTASVEREELL (K1) 9P, & ORSERZ
HRENIHN s MR LOHER L TREILBANB VN, TOREBRBEAZRE
BRESBROL FRERETHERZRMET 2 LTORILANLTRAERZOTRE VDL
Eib, Lbdh. EBRBHMHEEO beneficial effect I XT* adaptive response DFF
FREGSBROBY A /7BMH 2V ‘LEVH OMECIHERLTLSZDOT, Wioh
O EBMCRMIUT I LBRARZTEIRETH S,
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TABLE 1. POTENTIAL EFFECTS OF INCREASED UV-B RADIATION RESULTING FROM
DECREASED STRATOSPHERIC OZONE'

Effects f Know Potential

Skin Cancer . Moderate to high Moderate

bmmune Systemn Low High

Cataracts Moderate Low

Plant Life Low High

Aquatic Life Low High

Climate Impacts* Moderate Moderate

Tropospheric Ozone Moderate Low**

Polymers Moderate Low

*Contribution of both pheric ozone depletion itself and gases causing such depletion to

climate changes, including sea level rise.

**Impact could be high in selected urban or rural areas typified by local or regional scale
surface-level ozone air pollution problems.

1Modified from SAB-EC-87-025 “Review of EPA’s An Assessment of the Risks of Stratospheric

Modification by the Stratospheric Ozone Subcommittee, Science Advisory Board, US.
Environmental Protection Agency, March, 1987.
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