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Augmentation in Mitogen-Induced Proliferation of Rat Splenocytes by
Low Dose Whole Body X-Irradiation
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The hypothesis of radiation hormesis has been proposed. To elucidate the hormetic effect on. the
immune system, we studied the effect of low dose whole body irradiation on the in vitro mitogen-
induced proliferation of rat thymocytes and splenocytes. The rats were irradiated with low doses
(0.01-2 Gy) of X-ray and the cells were cultivated in the presence of various mitogens. The cell
proliferation was evaluated by the incorporation of *H-thymidine into the cells.

Concanavalin A (Con A)-induced proliferation of splenocytes prepared at 4 hr after irradiation was
augmented with 0.05 Gy, whereas that of thymocytes was not affected. Irradiation of rats with 0.05 Gy
also induced the enhanced proliferation of splenocytes stimulated by phytohemagglutinin or
lipopolysaccharide, though their responses were lower than that by Con A. This augmentation in
mitogen-induced proliferation of splenocytes was observed within a few hours after irradiation, being
a temporary effect. These results suggest that very low dose whole body irradiatior possibly induce a

hormesis-like effect on the immune splenocytes.
S

L F &

LA LuckeyViz & » T, {EFEREHRIZ X 5+
N3 AR OFERESRE S i, i
B L T, THROERA?, 147 77
v G HEELEDEALY, B 7 7 - 7 A
oM, s oflr#HE IhTw53, B¥ERE
DFERD LI, FEIERE O BAKSRO BFE
HIREERI RT3 ) v < BREKIOTEHD, 7
A ) B HERBWEE TR A RS
1V E—7=nvEEOERIORHERED, k&

(64)

nEE I hic,

Lo AIL, HUHBRCH T REHESEAL

BEE2ZTRHCREROMBICOWT, S
ASROBFEOBRY BRI, BEREXFEY 5 v
MeedBHL, MRk BERo~1 b=
VX BV v ABRGEMEG (BF, =1 2=
VIGEE VD) KBIIETHEYRA L, X0
R, 0.05GYy RBEOREMHIZL D =1 F 2= Vi
ENWTTET B, LI LVEREEL O THRE
T%,

BAREREEE #5008 H#10%



AHE— MR

2. RBEAE

2-1, KEREh4)

7Tl DOHE F344/NSlc 7 » + (HA=RA =
v—H)FBAL, LBMOFHEABTHRICHA .

2-2. X R fEst

X BoRa, Bir X FRBHER MBR-1505R
TiTvy, 7 4 2 =121k Cu 0. 1lmm+ Al 0.5mm
TRV, EREBWIL, 2mmEZD T 7 Y LEL
y—oMICBEEL, B0 H40cm OFEREIZH
HEHE B,

X #is, EBREMPEFBIFLCL EiC, 5
DT 5 BRI EH0.01Gy~2Gy & 7e 5
X 5z, Victoreen #1 8500A-15¢ &5t & R &
550-6A 7' r — 7 CTRIE L, EIINEE & BH %70
KV ©1.1mA, 80KV T1.5mA ¥ X Uf2.3mA,
100KV T2.7mA, 7¢ b UIZ110KV T4.4mA &
L, BELER, TOF&EGET T, BYETHENE
TOMEERIL, ThLh0.01, 0.025 0.05 0.1
BLU0.2Gy/ 5 ThHsH, BHRKEIZ1S, 55%
X105 & Lic, B, BHEH & e
fEL7.. BEHE, BHLhEHORBE cHY
Y RERBCHE - SFE L,

2-3. #ERIFEA DR L HES £ UHELD
AE

(D #HfaEFEROFR

=—FNRE T ChIR BB L, Tht
Hdml @ Eagle’s MEM (H K8 # Ahiz~< b
Y74 via (Falcon ) AIZB Wiz A5 v A
Ay¥a b TAS=FAXHGWTESL, il
MEM Rz gl &7, 21G §Hf+ & o5ml HEHE
(Fres ) v2)PHWT, T4 9vaATIO
MR R OTEA « G SEEVEL, HER
oMIROSBEE YD, X hic, MIREER
#16ml &% (Corning #) HT 1 HREEL T
SR SR S 2%k, MlarFEL w5tk
Bl Ay -y bERBEGTHOERLE
EUR L7z, BUR LM, Buwey5q v
&£2,000rpm T 5 FrE OO EEE TV, 4ml ©
MEM T 2 B L, 3E&E S hi-fiarsEg o
—Eim T, UV I —REmD D kTS
FAGCCOERGTES X b, MEAKEAELE.

Rk 2105258

(65)

1263

Ml ORIEZRE L b, MIFER»H—ER
DA 2 H L, 3,000rpm T105fd o5 0 4B
{7\, MEM 2 510% 404 B 1 iE (FCS, Gibeo
#) &% RPMI 1640554 (Flow #) ~Eihasi
L, AR5 X 10%@ /ml s Lic,

(2) MfaDEEE

B UE~A27r 71—+ (Nunc#) iz, 2
fEREDOEE <A F 2 = v & &ty RPMI 16408
100kl 2 FHSHEL, 37C, 5 %CO, T TRl
Lic, &7 = ICE#AIRRTASL % 100p] 2 5 L
7o, 37°C, 5%CO, FIZ TASHFRIREH Lz, Ko
I B, HROGDEIDOT v 2 1 DRndIT,
SBAEKTHRLA18.5KBg »*H- 3 &> v &
25ul Fof T =AML,

(3) shEADRE

BESRIR T, - ~—=R& —% ATy
HFTAZ7 408 —EZEIR LK, 74148 —Fic
FEE X hicfilan’H-+ i & vEbALEX,
N= Y ROWEY v F v — 2 AT 1 SEEE
L,

2-4, EEBBO7Aba—0

(1) BHEERGEES X OCRERBOITEE

0.01Gy~2Gy @ X #RE8 AT 4 I B 1 o #R4H
fa b igMifa % @B L, 2.5ug/mldavhF Y
v A(ConA, EYH)ILxTB~<4 o= vHE
R,

2) =4+ 2 =voRFEIL 5 REE

0.05Gy © X #3fB5#% 4 Bef) B iR Re 2 3R %
L, leg/ml & X 02.5ug/ml @ ConA, 7zb N
25pug/ml @7 4 b~27 7 5= (PHA-P,
Difco #) 35 X 0V # 448 (LPS, Sigma ) 0%
NERIEHTE =4 b= VIREREA~,

(3) RBHEEBRREEKTE

0.05Gy © X fRBHEE b 0T 1 KfE, 4K
i, 8RR, 1285RS], 5.k U24BSRIEB L 7o s
THEMEZREBM L, 1ug/ml® Cond, I X 025
ug/ml® PHA-P & LPS DX hFhicxt+ 5=
1+ 2= VIREERFNI,

2-5, F--2418

Kot X slaidfa & Mo &8~

b e VIET HINEDOER, EBROBDEL



1264 EREXRCLD

iz, FEMHONMBIICKITBIEED LA LR
HEDILED VA DlwRD, oM
EEEXRBETRLICLOT, KRS L > TEHELE,

HiEH (%) =BHPHEDOH-+ 1 2Ol bA

LB (cpm) /X EEEOH-+ 1 o v OB hALE

(cpm) X 100
FXBRBHACLAZEE A L o= VIEEOT
{LoHFEMZL, paired ttest DHEIZ L b, t BE
|y =8

. B

3-1, BERERENS & UREHEENICEHE

2.5ug/ml @ ConA 12 X - THE X h 5 fosg
BEBHAO <A + 2= VIREI ST, FOIL
Zo X RO BB T 2 EKENE, 3L URE
AoE I L BINEEDER T, Fig. 11
%, B D ConA JEE D ZE L ER LT, Fig. 2
1z, BEAIRO ConA HEOTLE R LI,

Fig. 1 8 X U'Fig. 225, Haigia & Mo
ConA JEEIL, WTFhbEREYWH0.1Gy Ll Lo
EM#GEY«FBHIh5 &, EBHOMBRIC
HRTETLRE L2ULRMERTE, 0.01Gy
~0.05Gy D& HBHIZ L b, ConA JEEITERN
WCTCHE U, #120.05Gy DB&H T, ConA L&

150 L L) B ) e L e R R
- .
S - ]
= i |
S — ]
w
é’-‘@ 100 | —-—'{—§~. s
= 4 g
e E e - 4
5 8 J & 2 4
C =
53 L 0%z ]
ge_’ % 4 4 e o
_..:_.I -
T -
” .
0 TN ETIT B TR TTT AT |
0.001 0.01 o1 1 10

Dose of whole body exposure (Gy)

Fig. 1 Effect of various doses of whole body
X-irradiation on Con A-induced proliferation of
rat thymocytes. The thymocytes were obtained
from rats at 4 hr after irradiation and cultivated
in the presence of Con A (2.5xg/ml). The date
are presented as percentages of sham-irradiated
controls (bars indicate +SE ; the number of rats
per experimental point is shown in italics).
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Fig. 2 Effect of various doses of whole body
X-irradiation on Con A-induced proliferation of
rat splenocytes. The splenocytes were obtained
from rats at 4 hr after X-ray irradiation and
cultivated in the presence of Con A (2.5.g/ml).
The data are expressed as described in Fig. 1.
Significance ; *p<0.02 by paired t test.
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Fig. 3 Augmentation in mitogen-induced prolifer-
ation of splenocytes from rats irradiated with
0.05 Gy. The splenccytes were obtained from rats
at 4 hr after irradiation and cultivated in the
presence of each mitogen. The date are expressed
as described in Fig. 1. Significance ; *p<0.01, **
p<0.02 by paired test.
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Fig. 4 Effect of 0.05 Gy whole body irradiation on
mitogen-induced proliferation of rat splenocytes,
as a function of time after irradiation. The
splenocytes were obtained from rats at the in-
dicated times and cultivated in the presence of
each mitogen. The date are expressed as de-
scribed in Fig. 1. The number of experiments (2
rats per experiment) is 4 at 4 hr, 8 at 0 hr and 1
at other times.
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