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The Effects of X-Rays on the Secondary Gill Formation and the Tail Regeneration in

Branchiura sowerbyi
(Il) The Protective Effect of Chlorobuthanol Against X-Irradiation on Tail

Regenration in Branchiura sowerbyi

Norimoto Tanaka

Biological Laboratory, Kyoto Prefectural University of Medicine., Kyoto.

1) The highest degree of radiation protection, in tail regeneration, was chserved in the Branchiura

sowerbyi which were preserved in 209, chlorobuthanol solution at prior to and during the X-irradiation

(6000 R).

2) This chlorobuthanol of 20% concentration is far removed from the lethal level for Branchiura

regardless of tail regeneration.

3) There is no difference in the volume of disoleved oxygen between water and 20%, chlorobuthanol

solution as determined by Polarography.

4) The protective action of the chlorobuthanol is probably-caused by che change of the oxygen content

of the cells and considerably reduced oxygen consumption. However, other:biological factors for example

the nervous system, etc, must not be overlocked.
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Bacq and Alexander (’61)z X ¥ Ethyl al-
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% 5T\w3. Cole et al (/52)® i3 Ethanol %X
HIBET HEANC < 7 A DEENICES T 5 &k
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Tn5. .
ZABFgew v~ #- Chlorobuthanol { CCl; - C (C

Hy),+ OH} (7 ® L Fwrv) KA ORE:

K LTX{FHgbhTwa., ZOFEAC2WT

DRHESHRIS T THEIALA T RVWDOT, &

hefvt=7 § § A0RMEERREL LT

DB D XA T DR E AN DTz,

Howz, =% 3 3 XHT 5 XBohRconT
A cic s - fhEE (763)8 sk Ut Erh ('64)7
OFfFeH H h , 6000R D XFRMEIT koT, B
Y14 B ORIBELA A 10048 = v ML S
naz b2 Tna.
HERUEE

FERCHERA LT 3 I ARLM0E L LTHE
DTWBLOOF, FE6afiiod 0 i,
fAE kL Nakamura (‘41)® oFEEIC X o7,
X o FBET &1, 80Kvp 4mA, No filtration,
He 5 —— BB A RIBERE10cn T, R 300R/
min, #BFH6000R % &S ic—RFIRA L Tc. RHER
CREME L, YiRomEoKELoWTI
Hrp ('64)7 ORI, 140 BBBHERY
¥ Lavte. FEHIGATEWEZFERE L, Kinx
T20-4—4 v b ELTHWE. oL
Chlorobuthanol 202 —- v b OYLEE 7% FIEME
=R TIFT 9 E 5 MW OWTTFHERETIoo
fER, o 2 BT 5 C Zic X biEE)
AMEIE L, AP H L TR & b iz hol,
4 A OREREEK R R U BT 2 58 12 E
T BA L. X bic, 40451E o FREHEE % sl
TARRE LEBA &R 2 ~ 5 5%t
SELTHENOEE L. Ticbhb, 204 -2 v
b . B 00T O B TR B SEAIT RREE S
NANFFEER L Bobivy, b, 804
o FREMZ 3 LT b et i bhvico
. ThaxiEl LTk HETEREL T2,

(1) M54 M20-2 —+ v+ Chlorobuth-
anol Iz B L CHREE L » BIBEE 2040 T @ XHR IR
S R B L, ToRCER & UL
#=. 6000R.

(2) MRSRT5047 1202 — 4z v + Chlorobutha-
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nol AT EBHE L CHRERL, 7!t & 20470 st
B LR CREL, BRI L.
6000R. -
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YRR L o R ER B ORI AU L7 OR
(4) FERS, JEEFUE R oYM OR
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»5.

#oEoldH BFE T, JERHFED kX
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b 2 oDHOMOERENED LI Is v &
1L, =@ Chlorobuthanol #iJ54: AR Bz 5
ZigwZ EERLTWH L0 LBbha. (D&

2) & OBEMEoER X 5 BHEA o hE

— 69 —



924

BRE PR eSS H26% #75

TABBLE. 1. Results of Tail Regeneration on Tth day After Operation and X-Irradiation.
(1) and (2) was Treated 209 Chlorobuthanol Prior to and During X-Irradi-

ation.

The Proceeding than the TgGG was Indicated Regenration+-.

Tg: Regeneration of Complete Tail with Gills.

G:  Secondary Gill Formation.

T:  Regeneration of Incomplete Tail without Gills.

TAIL REGENERATION RAGINE- lof OF TAIL
TREATMENT TG I - REGENE-
Tg |TsG | Teo6 |{ETC [rTace| 166G |GGG | + | — | RATION

DPRUG-TREAT ) ;

1| “(45min) 6000r 0] o 0 3 25 0 0 0o | 28 0
DRG-TUREAT 5 |

2 | "(70min) 6000r 0| 0 2 9 15 0 0 2 | 2 8
DRUG-TREAT ;

3 | "(80min) only 0| o[ 25 0 0 0 0 |25 | o0 100

4 | NONTRIAB 0| o | 2 0 0 0 0 |27 | o 100
IRRADIATED .

5 | ONLY 6000r 0] 0 0 1 29 0 0 0 | 30 0

TABLE. 2. Results of Ttil Regeneration on 14th Day After Amputation and X-Irradiation.
(1) and (2) was Treated with 209 Chlorobuthanol Prior to and During X-
Irradiation (6000R). The Proceeding than the TgGG was Indicated Regener-

ation .

Tg: Regeneration of Complete Tail with Gills.

G:  Seconday Gill Formation.

T:  Regeneration of Incomplete Tail without Gills.

TAIL REGENERATION REGENE- 1oy OF TAIL
TREATMENT = - REGENE-
Tg \TgG ngGG [GGI”“ "I‘I'GGG TGGG | GGG | + | — |RATION
! E?Zs‘fn‘?;??‘a%&b? 0| 5| 15 2 6 0 o |20 8 m
e D(%fn%ﬁﬁ%éﬁ? 5 7 6 4 4 0 0 18 | 8 69
3| Dotminy o |25 | 0| o 0 0 0 0 [ 25| 0o 100
NON-DRUG ,
4 INON-IRRADIATED| 27 | 0 0 0 0 0 0 | 2 0 100
IRRADIATED ‘ . ?
5 | ONLY 6000r 0 o 0 7 23 0 0 | 0|30 0
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DTHAHH . Bacqg and Alexander iz r oTiRE
T B HEEICIRFOSNE L BRLEL T
REHRTHB L EEhTwB. Ak, Eth-
yl alcohol o {#FHEEHE Iz o\ T 13 Hollaender et
al (’53)® »3, E. coli % i\ 7z5EEk7 5 alcohol
D X 5 RH# S heTWipE O RE SRR
RLEP DT BLEWSEX TS Y, BED
WA DRMIR AR L LD, X
MBFEY AR H alcohol MEFETHAL, =
OFRGRENIEA N2 B L LB Z EpbAH
EBRL 7zflifay o> hypoxia w2 HlT 5 L F o
TWwb. Xhiz, Cole et al? 13 = ADFFT-K
HIREE L C ORISR Ethyl alcohol iz
Iot@bhi-z &b, alcohol %R %
Catalase k54D & LTHPLTWS it 0
BB T H KRG h CWECREE R M,
HFBHOMAREREOWD LIV ST BEIR &
LTHBLTWS . ARBRTHROhIREHR &
F Il B % T BT B RISER o R
R (HF)? L& FRROFRHEEE L T EU-
Ao YTk s 5 5%, Chlorobuthanol 411
BrBIlcbz iwrb, KEEh, hiclk
STE OAEBRBREIMETIhsThrd L
b, BRTHEIWLFEABMOET U2
TR Lo TREER A MT b o E B b h
. EbtwiE—oof#iL, ZolEcknT
1% Chlorobuthanol #{AFIciES Uiz Tixic <
= DR BB LTtz &5, Chlorob-
uthanol RHFEOWERLEL X8, H5HVIIE
WRBBRLE LIC {feofcfodic kB &
Hichd anoxia ORIEICIHS oD Tidio b
LS5 Z L THBH, Tk Polarography jz - il
FEDkER, ChlorobuthBnol dh D YsTERR LKA &
LK EFEL BT Epbiot. Fhiluc,
Chlorobuthanol ¥y B % MIB LT 7o
OEENISEERE 2 bhT, - oEFICHm X
Nl OBEOET L 2b 0 tRLTI W
EBbhAE. Ll, BbhicEi#sR o
BT UL FEE hiztodic X 2 EHEE T oLz
ERT B E 5l BCHEL 2w, B, fih
R LT oBHEEELHEL 5> 2ERTH S
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2%, FEE W IHBRBASLIERL LTuv B
CEAR R LWIET 5 o3 S B T L -
RiXfeb. LxarL, B (63)W i X hiliies
HEZT203— & v FATFIET 5 & FOf SR
RELLBATHE V5 HRALHB. —F, hib-
ernation % LT\ 5 MR M T 2 0
L LRGSR o he st L ikl iz 7e L,
L OFRORBENBIET BT THH LD L
% Smith et al (’51)1% < Doull et al (’53)@
EARTWS.

TODXIWCHRTL B L, MoEYFENERIT
4 BRI RP IR AR D BREE D ok BT RRRRSE M 0 —
B L LT B o L3 BRETI s B,
TR LRI AER CE ORI EERN
R SR D bR, L8, XiEBEhz XL
THRERC X 5 AR OBEEE T 5 %\ 13 Chlorobu-
thanol DAbAERERE & e A IR - o
BILHEIT D\~ TfE & OFRREFE IV T X B BT
TeBMERTE D TP & fmlo,

w B

(1) FEELUTKEBMOREHE LTHVS
1% Chlorobuthanol (7 = v } v) %y, =
7 3 I A0RMEAERRE L L XRS5
BFN20-3 - & ¥ AP OFINE S L O BB E o
MBI CHETH D T Exaol.

(2)  100-¢—- v b REFA I A EE x
FRE (U R 148 D RSB 0B MA i L L)
& LT6000RZ BT L , oz BEE (0%)
LB B, MU BRCRTHT0Y% OFAR
=,

(3) Polorography ToOEEEEIEE: 13 203 —
4z » » Chlorobuthanol by Dk
Winoilc.

(4) Chlorobuthanol o BEULEE 13 REHFEA:
R L TREAEHE L.

(5) =@ Chlorobuthanol 3G SR o s
CoWTE, RIHEREOIET, &5\ i3AkH
DAL, SORREEERIC X 2 o 442y 5
HERTTRETH Y, ThbofHikicovtss
CHFFE 2 3 =t BIREIS L.
MAEMRDCYY, EPFRCH + 0 FEL 52 5 higs
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