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Experimental Studies on Radiation Protection by Taurine

T. Sugahara, H. Nagata and T. Tanaka
Department of Experimental Radiology, Faculty of Medicine, Kyoto University, Kyoto, Japan

The effect of taurine on the survival of repeatedly irradiated mice was confirmed by repeated experi-

ments. Male dd/YF mice at 60 days of age were irradiated with 8°Co y-ray of 365 R once every week until

the death of animal occurred. Taurine was given subcutaneously at a dose of 1, 5 and 10 mg, or per os

by giving 0.1, 0.3 and 39 solution for drinking water.

er doses. Finally mice fed pellets containing taurine in

The increase in survival time was observed at high-
3%, VB4 in 0.19, and both combined showed the

increased survival of about 26, 21 and 45 percent respectively. 3Fe uptake in the spleen and femur was

studied in mice drinking a taurine solution. But the mechanism of the taurine effect remains to be eluci-

dated.
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1 Survival curves of repeatedly irradiated (365R/week) dd/YF mice

treated with Taurine
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(865R /week) dd/YF. mice treated with Tau-
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3 Effect of Taurine in drinking water on

the survival of repeatedly irradiated (365
R /week) dd/YF mice
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M4 Survival curves of repeatedly irradiatied (365R/week) dd/YF mice
treated with Taurine
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M5 Effect of Taurine in drinking water on the survival of repeatedly
irradiated (365R/week) dd/YF mice
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Table 1. Mean survival times and their standard error of mice irradiated
repeatedly at 365 R of ®*Co y-rays once per week
Injected dose, 3 times per week
Exp. No. NOZ ‘c:f Control '
B 1 mg ‘ 5 mg 10 mg
1 20 65.2£3.0 | 6.4+ 238 — -
2 20 50.3+ 2.5 i -—_ 56.3+ 2.8 —
4 20 52.44+ 2.6° -— | 55.94 2.0 59.74+ 2.9
Taurine concentration in drinking water

0.1% 03% | 1% 3%
3 25 56.94+ 2.4 47.31+ 2.4 55.84+ 3.0 e 66.6-F 2.6%%
5] 20 52.4+ 2.6° - 63.2+ 2.6% | 53.5:+ 3.8 59.8:k 2.6%%

*, %% Statistically significantly different from the control,

e The same control group.

6 Survival curves of repeatedly irradiated
(365R fweek) dd/YF mice treated with Tau-
rine and V.B; in pellets

fime Caapnl

———— Tourine + V.86 5 1.6848.47

45.28+7.94

43.4016.83

35.56£6.72

n, HAHREL oSSR TEFABROER) A
bhaZ Eddbbs,

% 6 B taurine 3 RYRINE Ak 4 L5
BB ULTExc. ks, ZoBSoMics

Table 2.

* p<0.01 ** p<0.05

fefikhix EREmmEkt okl s Lick o T, AU
BB T A B RO R DIc~v T A « Ty
FA No. 2THA. TR VBy (EIRC Y
Fd&vv) 0.1%%Mo e, XU taurine 3
%, VBg 0.1%%Mo b iz T & ARFic 528
Lic. EBEOWENISTESL. chboiERix
Fig. 6zad T & ¢ T, taurine, VBg [LEF
hEITY, HHVRHALTLARCAEFRE
wHEFR LT,

4. EMBRELCHTIHRICONVTOER
AtE60HD < A 1EMK o iz 0.1,
0.3% X U3 % taurine KW A%, 8 HEK
¥Fe 0.5uCi ZHHEL, €BRIA W cervical dis-
locationiz 2T L, [ ¥s X O ABRE o BAHE
E = By vF =g vhw v —TFHI
Lk, &A=y 200 i, 2o fEse

Effect of Taurine in drinking water for one week on the hemopoietic system

(spleen weight and **Fe uptake for 6hours)

Taurine conc. | spleen weight SF'I(ece;m’&gf"laDC_*E;’ ity f‘*’?l;‘;nfagf"';gﬂ?;i‘?
0 (Contsol) 276.8420.1 28.7+ 3.4 23.4% 2.0
0.1% 236.84 6.7 19.74 5.6 31.1+ 3.0%
0.3% 923.9-416.9% 21.44 2.2 30.1+ 3.7
3 % 219.44 8.9* 20.14 1.4 36.4+ 2.6%

* Statistically significantly different from the control
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Table 3. Endogenous spleen colony and hemopoietic activity (**Fe uptake for 6 hours)
10 days after 600R X-irradiation in mice treated with Taurine per os.

ek || leen weighe | o f ppulr er [Sples ity | raoncivty
0 (Control) 214.3+21.3 35.1+ 5.2 2.7+ 2.8 | 49.24 6.0
0.1% 245.2417.7 18.84 4.5 | 3.0+ 2.8% 46.2413.6
0.3% 199.410.0 24.6+ 4.6 25.04 2.5 46.0+ 6.5
3 2% | 210.6417.4 17.0+ 5.0% 26.7+ 2.2 43.44 6.0

* Statistically significantly different from the control.

Table 2R34T & {C, taurine OFEC LD
BE 3 X O *Fe ERERIZETL, KEET
AN LTV %, taurine o X o BIFRILIE
HEKEFD ¥Fe ERE L iz OBIREA S
nBHH, o ¥Fe BRI 3 taurine i X 5
ENEEAERBRT . ZhboZE i kKiEs
it BB THS.
wic—EEFH . taurine BFW 252 7b 0
iz, 8 HAI 600K X% ( 190Kvp, 25mA) o
EFBAET R, T F E taurine JKE b 2 i
* FIRAHR10H B **Fe 0.5 xCi % RIBSc fHE
L, 6B L Tl X OKERE o s
ZPEL, 2\ THA BounFRicEE L, FE
DIGEHAEE Lz, ZoiE % Table 3105k
T, ZoFEx 600 RIBSEEOEIE S & CHER:
Marm=—-B2Znhzicisd. taurine HEFT
PR L THRBEER =2 » = 8034 LT
%. Bifio ¥Fe TR LENRETAZLIS
N, HEHI FE v, chekL, Bo
PFe BRI 2> THML T\ 5. LichiaT,
PRREET 1 =24 b o> Fe {EH L taurine #hic
DML TWAZ i .

5 % =
SEBHORCRNT, HAHREL Eotaurine
AEGEIND L EFAR P IER 35 2 LAVRE
iz, SKHOBETER L TEL BT W52,
HEHC X 2BEREHESE S 5 HE ¥ Tolic
BEIRTHY, KoBSEToM 2 BB D
T, A Ec EERECI 0L ExBA
5. LEMEREE STV A 2R 5 EMc b

DTWBDT, ThIVEERORZMAEEZ T3
S IR BEIL T E IR,

el &R L OB E TS OB 25
&, ZoL&MTR—ESmgll B Tiaus & BRR A R)
FiriBd by . SHAOEE TR TR -
SOKIE & T s 5 D TEEER T 2 B IXFESE i =
ELixbhbinw, ToTharh, LFAEL
WRE L oEo—E o 3 EH TR
7oit, 5 EBRTIRED oz,

filkhe taurine R IRINL 7o 6 EBRTI138 1
HEETHD. ZoBEORFEIITATHSHH3
%CHBnG, —BEHERE 52 L 1T 250
ng, 3Z& 1T 150ngk D ThE, R
Tisote VBs ofERuy, WROW o B (F
B, 1967) ofERayBHEGE LD EE LS. &
B DER AR 5 A BB oMinE SR
TH b &, taurine, VBg, %5 XU taurine 4
VB THENLNH26, +2138 X +45L 75 .
taurine » VB & ofdlic & o X 5 iefERA o MMM
HEPTOCTE I ARG 0ERLMET S -
FRTERGH, P LA EABF RS-
DPTHOIEANZ ST WS . VB i1 HENE
LAcDixiEHER PAL-P 0.083% T +20% % #
MH D, SEoERYY F+v v 0.1%T+21
% L@ SAfRDRRTH Ok,

= DR BRSO X B BRI D A 2 )
—= v ZIR1963ELIE, bhbhoiesE Tk
Lfi7e 2T %7z (Sugahara et al, 1963).Z nf
[ o f R T O FER LI ¥ vok g m R T
B0, ERRoBRLEoTEAY L )L
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I, BRI ER E s X 5 e ik
frd, ErEmRolEEE zoERRALRED
ATHD. Shnh ZoRTHMREMECLT
WHEEDTIWTHSH 5. OB FH4A:
FRER 2 I E B0 WEBEOES
DELAVRE oo, Bl 2 TRITAETR
cRAMAPNALND X S wisotk. APFRT
DE1EBROGHE LT 1HITHS. Zoz i
FBRLE LT, FAFoRIECERECHET
BRMOEFORBENAS G bd D THEE
T, SBROBFELEL TS, SEIOERZE W
T DD LR v ) — X B WRELs
&, HiametorBeE o TfiitoT, Th
h E DT E L.

WFe ERBOERD R 120 BB LI,
taurine 0.1% 0 0 TH—EEKA L Tw5 &
¢ erythropoiesis JMET L, #cEfio zhaik
Bral\wiisThs. = VARBWTL, B
1353 erythropoiesis OFULEFRLTWE. 20
ZEMEEREL o BFe JEMERIEEILTCLES
NThBH. Thii—HEHM~BIT LI &iks
M, ThiEo X s lfRcls0ThDh, ¥
Tz DT BN EIRFORTAOhLIRE EA
HBEEREBD, S0k zAMELE LRV, L
AL taurine p3E MR EE L TwB 2 TR
HENTHS.

DX S, taurine #EX Bhic= v AT
600R JREHIC X 5 IAMM 2 v = —Hin 22T
WA LT iz, PEEE = v = -2 BHE 0L
R 35 &5 Till and Me
Culloch (1963) O# %iz Xhi¥, taurine F 5
XoT Zh b ol I BB S { e
fe ke s, ThToEEHORTHRIZIR
LFETH. P2 e =—Hux taurine 5 TEHEAD
Th0REo ¥Fe HRIX222T EALTY
5. Thid = e = — oERmREE I
HELTWHZERRLTWS., ZOTEEaIR=
—F oW L bbb TREE 04 LI
W kB LFREIhS. o L taurine O
HEREhe T AR E Eo X 5 kBT H B
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b BIE LB S, — ko X 5 ez
b EBSTHA S H, Hiwbhbhudlz 2z v+
FigE4 (Nucleton) oifHicd, L onEIRE
it A IEGIR b S5 TEEIOC FUR
S B b Ee iz A 35 T &R
Sugahara et al. 1968). & }uiz % L functional
cell hypothesis B#3RE 7=, LOREE LT OHEH]
ORI 31T B functional cell ¢ level %
DEIRRBECfEOZ B2 TWADT, 0
iR LT T A EVW S LD
Th%. taurine 5k h BHBEEE I H
i MmiEtED LA RAR b en, PEER 2 = =
— 3T LI, S0z i b taurine |3
BB oEE R RET 555, M0 EZLET
ERHLOLITELLRI.

taurine DEFBERF woWTik 8 X 6o kEd
AT BLERHD.

g F

<=y A%HEE LT 365R %Co rHi# @—E
DT 5 TRET L v R v, EH
¥tk n# b X 5 taurine o4 F R~ D%
RAHER L. 7ok, “Fe jEIRFEEHEL- LT
taurine D5 % & - O HEFREEE 2 5 o R
BB E T\ TH~N.

E

WL G 5 woT, REMERR S X v RE
T ol ofRgei ET k.
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