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BECKESBE L7230 =—128 LIRS L7584,
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WTHBEIL S 3. @1, Escherichia coli (2000
~2200r), Aerobacter aerogenes (1400r), Stap-
hylococcus aureus (3600~4400r), Serratia ma-
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AEK CEREERE L, 107808 K TR 10718 [EEERE D
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20 =—REBEHRB L B0, VY- O
EicS v 7 CHRCEHOENYEEZ A, —D
—DOQERHPID e =—HEWR, ZZiEE LT
SO0 =—HEF I Lz, W LT EREREE
12, 2~ 3MEOEHNIEN TOFHEZH L.
#2F 10718 SESESIRERCRBHEE 256
1000z| 2000r| 3000r

. i 0 ‘ 501/100.]500r|700r

s o |
o= ol
T ‘ 482 494

475| 462| 368 297 | 265 | 205

10— fEFAR I S A 2 5e

v |0
2 e |1984

1000r| 3000c| 5000r| 7000x(10000x

1775 | 1267 | 556 | 336 | 90

8 EHRAAE. EEARIKE 209 PRIZ10-
EFREOS 4,  10000r BRIk hEEICEE o

T



e [ P T

¥B 304 4 B25H

IR 10 EHEEEHR BN 354

500

__g 400 \
5 300 \...______4____‘
200 .
100
e 5007 20007 30007

10007
%% 3

33 (2) 1076 BB EBRIC B 5 54

3000
=
a
5 2000
£iE ; g T
0 1000r 3000 5000 7000r 10000r
ik B
B 4 =T
101
5 of et
el ke / 3
Kﬁ 4t ; Sage X
: of a b g \3
0 5 0V aib et 20
B [ X

T =—YdRD Lz, et BE LT
ARG D7z, 107108 (R 10— (2555, M
1 3000r FESS CHE 5 MMCBE 7 0 = —BOWL %
805, W0 SEFEEDOE 1L, 1000r LLF, 7

00r A THWMEOBRH 2 v =— HIRD 2 D

B, #2, RIPZFRLELDTH 3.
3. HWEBHEOT4 I RCREFD
EEERICHLT (I

(BB I) Wk b EeEaiReRE 209P i,
1000r BAF DIRSHC b IRED I EFELE/ER R D 2
BRbh2r:. I CHERREICR RO FEIC
&Y, 1000r LD LB BEOBE ICRITT
BB TR LY 5E 7.

FHE BRI R CRIAE L X 5 &7 2120, &
—EBEOI XN —DOEBMELEL L, HHEYH
I SR T 8, —E=EEN Lhh
BEXDEE—ET %, MTEICZORIIZBES
2 BRI T 210 E 5. ZoBRY, B

43

Bl MEEOBKE I E L trobT L, &
4 DMEWHRP/OND. 2% X OMEOBH
MEE S0,

Buchanan'® it o g8 2 Yoo fm ¢ SEL T
Bid

1) Initial stationary phase (#A%%#% k3.
HR 1 ~a). = ORI s X 0.

2) Lag phase or positive growth acceler-
ation phase (BZME:HAEII. #his a~b). Wivkdy
FE L TR % O CREBEROA BT, (B L DB I
T ORI —ARRE TS ZL L 2.

3) Logarithmic growth phase (¥§iehesk
. ghER b~c). HIER—ECH D0 b HERIT—
ERRE 2%, $8COMBE A —EATHET 2%
#HTh 3.

4) Phase of negative growth acceleration

(ErEimesy. gkt o~d). oI E R
WP LTS, EIb 52 kT 2E 53 LTk
5.

5) Maximum stationary phase (HiL% -
M. HifR d~e). BB L. gLEE R
ik L 72K A8 CRBIRROMIE 2 (R o.

6) so-called logarithmic death phase (F7
AR ERETERIN. iR f~g). FEMRES DI
& LT BIRERAL

VRS SR B2 T B R B R 0T
LB LML, ikndn { BAE DM DA TH
5 FAbHZ T, MRS & EE L OBRE RO
BRI E LTE BT
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EEUARKO. 01CCITE il 1 B F ko 10718 {24
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r | sor | 100r | s500r | 1000r
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> b Lz, 50r, 100r, 500r, 1000r f@4F L,
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0.0lcchi Y, F2r7 4 =3 1.0cc 2Lz 4
SRR AT T OERUEHE S 50.0lcc & H 7 4 =~ 10ce
EIECERE L7z,
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I %, 3TCHEERERICA hiz. 74 2V DK
i, KU_7r108, 7HFAAZFA0E, &
B 2.5¢, REAY—# 1.0€, 7k1000cCCpH 7.2
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BN L, ReE CHEHEEARIIEETZ
FIRT, 3T°CIESIZRIC ANAGKEEEEE L. R
RN AR, AREEEADDITOE, K
z2~4EAVT:. BB SR E D L
HCEEERL, @rPao=—:LTH#HILN

HARB SRR G £15% %15
DT, s BPAIVITEE0. 01CCD R 7 4
q Y R L ORI X 7. SRR,
TROBM IR T IEER L, &G0, KHRS5EE
DOLDITOEHEELTEW.

T THEEE:. ERERTHUSHICEE Lzaw
=—WEHWZ . BRECERNL, (BRI) 0%
G EABEOREEEBCTHEL. LERKR 2R
STERFITRR 2 ~ 4 [{OFHIEGH £ 0 = — D
SEfEE 07 LT, WERTR . A

(BEIv=—) OHYTIMEHLE LR2OBE
BidRE 2 < b EBaE L 7-.

8) EEREE 50r, 100r JRAY T AaEEEL
HAME P CERICIE LIERE LT 528, S Es
BusAC 2B &, A b SE T R LT
FEER L, XEYPENFEREIAIC B L, M i
EERICE LS TRET 5. BRE o
HOERE VEVE, BRI LARTHS. 5
00r FRAT CIIAAEEAR -1 23 20 WWER T ES LIE R
LT 328, SR 5 & & icthiiix
R UTHRPEEE L, EIASERIAC L B &
AR VBRI LA IS TR T 2. AR e 0>
i, e B EABETH . 1000r f&H T3,
fild b DIZHE LiAZEwERAS A D IER L, Z 0%
HERI B ORI @ BT L, RS o
DEMEI VE. 26, BETEZERLEDOT
Hhb.

#6% BWHRCRY 2L = v = ~ B OB

= i =
“-\g>¥1§ ot i 50r 100r 500r - 1000r

R[] ety
0 1.602_(40) 1.612 (41) 1.602 (40) 1.579 (38) 1.623 (42)
4 2.380 (240) 1.892 (78) 1.919 (83) 1.944 (88) 1.875 (75)
8 4.676 (475x102) | 4.390 (246x10%) | 4.459 (288x10%) | 4.623 (420x10?) | 3.926 (845%10")
12 6.176 (150x10¢) | 6.986 (970 10t) | 6.725 (532x10%) | 6.511 (325%10%) | 5.255 (180%10%)
16 "8.872 (745 10°) | 8.618 (415x10°%) |10.935 (862x10%) |10.127 (i34%10°) | 7.926 (845x10°)
20 10.372 (236> 108) [10.889 (776 X10%) 10.506 (321> 10%) | 8.866 (736x10°)

TR 9.710 (513%10%)

8.872 (745x108)

IR T 5T P e e - o)

24 10.317 (208 x10¢) o 11.584 (384x109) |10.519 (331x109)

36 10.328 (213 10°) 7'43‘;7095@?];5%‘105) 10,480 (302 10%) | 8.837 (683510°)

48 9.096 (125x107) | 7.394 (248x105) | 6.550 (355 10%) | 7.795 (624%105) | 6.767 (581x10%)

60 8.831 (678x1(5) | 6.264 (184x10%) | :

72 76.082 (121x10%) | 5.856 (718x10°) | 5.694 (495x10°) | 4.257 (181x102) | 3.947 (886%107)
() AR=e=—8
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Bhat Lk 5 ERAI.

D ERER EEBEMRSKE 200PHK. (&
ERI) WiV ER LD 0. :

2) WiRURREREE. (E$ 1D EE

3y T AN 2ETHWEREE. IROIEE L7 RS
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AR L 72 b DS Y 5 2 O 5 L i
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1Y 2D %R0, MBS Qi
3.

4 FERSHE  RRERERCE LR AL
FRRUG T, 7 A b 2 Eriprh i HAR BPR Y K ¢,
SUNS CEEENCERIERE A Z. Oy 5
ZFEYEY }CRY BT, RMRWET ORI
BWE Z P30 LT, X Z D BIEME O g
Wk B DD, fECTREEZ 574 ~ T
ET 5.

5) MAHEM. (BBHRI) OB4 L2 FEE
E AR, 50r, 100r, 500r, 1000r T 3.

6) MAEHE:. EROBEEHEICL ETE, 10
MRS L. BREREED, 74N 2BHE R
RISKF 7. IiRE R E B\ 7.

) gk, REEE LI 4N LB ST
CIBIRER AN, IR I CHR R VSRR O D
DEERWCOEIHGELE VL, TV v il
Z=OAEEE (40 X BiIR10 x Bright Dark Cont-
rast) T, £7 4 N LEHIIOERZIOBDI 7
Uau=—RRUHEBEHEI, 3BDT L NLEE
HWC X 2EE30EDI 7uoau=—hb, Z0OR
HCRY 2 1@ 7 vavw =—DHUHEHKETF
BiEE LT L. 3 70ao=—TbAXhd
Dk, 37923 —TEOHEMBEFMY, FHIC
JVEINIEEEH L gy, EEPIZa
A—F—D1BRBIIHD I 7 oaa=—RBei
BB EEI0ETH2=DT, Z2h e L, i
BaHROI7uan=—DAELENKE xE L7
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8) Wizyk (b). RADEKY a, t KIBEOHE
Wx b, EOLSIGHEREETKLE T, t KR
PR b & Ao 7R OFREE OB I D
@, Poban, L k.b, gL -
K.dt. ZZfa7 hig, Kedt ¢ 3
BOENBR, ZXBENLZE, INb=K-t+
c(constant)--+(1) &2 %3. t=0 OB, a=b 7%
o (1) e In b=0=In‘a. gL, ‘T
constant of integration X Ina ThbbZh

5. £ZT (1) RE¥H\FEPEX 3L, In b=K-t
S '._K=l§b—lna=10g loga _logh loga

L R o T U

(2) &74%. » LCGEHEICX Y ERERE DS
G0, ZRNCH 5 5ZRERBRB LN S.
ZEERE ORI L7 d DI 6 T Hlihaat L
7S,

9) EEAREE 7 4N LB RS B AR AT
BOBEHRE A3 L, BEPIMHA D HRICE
L SR GIEBENEBE L Co30RFD LM
%. FO% 6 R E W, 50r, 100r, 500
r FRET IR T WOk A, 1000r A
STV 6 R E WE S D MBFIIEE L T 5.
THRHE LI RT3 EEERL{ R VBET, 3
7ooan=—3H SRR D 2 B ITEA
BAZFFEDOICED, HROEIEOVELIAD
By, BRCAEESHELD T, HEX6
RHEEE LY. S ZEPRLEDDTH 3.

HOFE 740 28H LT 5 1BEE 5 BLIEE

B (K)
- __logb-loA
K==y &1t
D23
oy 50r | 100r | 500r |(1000r
o I
1 0 0 02775 0 0
(1) (1) {19 i pitin (1) (1)
> 0 0 0 0 0
e A R A SR DK P A R )
3 0.954 | 0.336 | 0.336 | 0.401 | 0.260
2 2.6) | (1.4) | (1.9 | (1.5 |1.3)
4 5.926 | 5.147 |5.007 | 5.060 | 4.714
i (970) | (240) | (228) | (236) | (145)
5 2.263 | 2.047 [3.025 | 3.005 | 2.585
(9300) | (4570) | (4680) | (4750) |(1920)
6 1.767 | 2.203 | 2.235 | 2.106 | 1.638
(47400) |(41300) [(43700) |(42600) |(9870)
() P&EBRRI N 5 B

T R M

HABSEREA RS EgsE 158 4150
DEHEBERBOEN LA S &, IR MR
DK, 1000r BEBFZDA, 4EEEHICES
AR E UCHRAR SR TH B8, BFNIME
Ny IEEMHE X b A EBITET TR T3, 5

R 1272 % E WA D /N, RPN L 8

JRZBRL 5. 50r, 100r, 500r FSFDD
DK, EOHAME 2 SESEERIIE L. 61
[ B CIXEHEET1000r FREFSHEDANE L, o
OB RELVCHEET R LT3, #9132 %
RLZDDTHSB.
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C(ERI) CEB\T. R E R HI2AR T s
OEGEEERERE 200PkRIZ, F R » A A
REBIER (RO S B 2 0.4mm) 12, 120KV,
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Experimental Studies on the Effect of X-rays to the
Growth of Staphylococcus aureus

. Shigeyuki Tanoue
Deparment of Radiology (Director: Prof. Dr. H. Irie), Faculty of
Medicine, Kyushu University, Fukuoka, Japan.

The auther irradiated the Staphylococcus aureus 209 p suspended in the physiological
saline solutions and observed the change of growth rate of these Staphylococcus with the

following three different experimental methods.

1) The irradiated Staphylococcus simply grown on agar-plate; The arresting power
of X-rays on the growth of the Staphylococcus could be found slightly by 700r irradiation
already and this power became more remarkably in proportion to the increase of the
radiation doses, but the development was not checked perfectly even though by 10000 r
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irradiation.

2) The growth curve of the irradiated Staphylococcus grown in bouillon; By 50r.,
100r., and 500r. irradiations, the growth was arrested temporarily in the begining and
afterwards developed rapidly in a short time and it exceeded that of the control, but in
so-called logarithmic death phase the death velocity of these irradiated groups was more
quick and remarkable in comparison with the control group.
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‘By 1000r. irradiations, the growth was constantly checked as compared with the control.

3) The irradiated Staphylococcus grown on film agar-agar; By 50r., 100r. and 500r.

irradiation, the growth was arrested at the third hour, but afterwards developed rapidly.

till the sixth hour and approached that of control.
By 1000r. irradiations, the growth was far greatly checked till the sixth hour.
The growth velocity coefficient of bacteria may be determined by the following formula.
K =logb-loga
0.434 t
t=time. a=number of bacteria at the begining time i.e. t is zero. b=number of

bacteria after time t.

By 1000r. irradiation, the growth velocity was always more slow than that of the
contro] till the sixth hour and by 50r., 100r. and 500r. irradiation, it was slow till the
third hour but was more rapidly at the fifth and sixth hour.

4) From these results, it is undoubted that the X-rays have a certain influence on
the development of the Staphylococcus aureus 209 p even under 1000r., but it is not clear
whether these results have some significance or not for the explanation of the mechanism
of curingaction of the X-rays on the acute inflammatory diseases.
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