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Rennl ol MABEKE, V¥ 72
DESE R L ICEBRGEE, BERERRR
B TEAL Y S UEEOHI, BRI
 RDWG, EEFE~DEEZICo N T, HiiR
2515, FCIRER 2 BE T 3ENEL 2o
s
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U723 O OFRMER DAL, {EERAICHE L TE
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SEEFMII oW AV L Cid, FRMIREMEDET
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B A PR, ARIMBRBEY KT & ¥ 2 A
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ZRET 51245 HE, EThA T3 AR
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D BB L2 LT 5.
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4 WERAAA D F TR D IMHLV 3R Dk & FRITT B/NH
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NH, OH-HCI.

Ry WEEERR Y — 57—, R
— FURE TR LooEm L, BOoFET
2~ 3ECRTEER LD, ZhicB{b Y -y
2 DWBEEVEE A, 2 {BERA + v DB L
715, HHBIRE L, TOWLARBINET 5 2L
L3 &, HEOHBe Fairv V7 I v M85
N2Zhb, Zhi7ra—L CEHEERT 3.

NaNos-2NaHSO; =HON($0;Na) +NaOH

2HON(S03N2), +Hy0 =(NH,0H)> HoSO0s+ 2
Na;S0;+ H:S0: (NH-0H) 2He S04+ BaCls =2INH»
OH HC1+BaS0:

MR BHRERE T AEHRILIER R TE
B, WIS 151, KEESICERT SN, 7

N a— Ak LR . B ETelER
 FEL, FOEM T =—Y ¥ 7KK EHICTED
%k, EbICHEBLEZITHT 2.
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HIFIE o728 @ 2V, BRONGEREIRD b Z2iE
VEfeDes ;

ERAY <Y b HRGHEMLRES, RUM
Wik L BRI oA R BET 50T, BES
X EHIEk 2 5y Y —LOBEENS, FIRE
PHERONBRE Y FEAVEREE L.

Siss. SRS Leitz ¥4 Oel imm. Ui
R, IV, fFERi 105045

H26h REREL ORR

(1D FAERE

gL LCid, B Fuxy A7 I v AL
LEE L7223, Z OBUNEFEREMBEICRTY
ZERECIA S 2, ATy BEME T
BEAE, FaA LLWOBMmMIKITA A ¥ B/
P 3. %I CHSHREROREDE O BH
DO, BEFECREET LrdLs LT
HEFSE S bE LI ERECEBBENS
BELZENEE Lu.

=L gBYREE 7 Omg/dl. 0. 1mg/dl. 0.2mg/dl. 0.3
mg/dl. 0.4mg/dl. 0.5mg/dl. 0.6mg/dl. 0.7
mg/dl. 0.8mg/dl. 0.9mg/dl. 1.0mg/dl. &JE¥
JEE 58 7 C. YREESTC 1 B CIERATR Mok
BRON4 vy RNEHBEOREER L. F1
EZNhn ¢ 0~ 0. 4mg/dl &3 1 EREIDIAE, £

RARMBRC A A ¥ Y BN 2 2IE L2, 0.5
mg/dl TRDTHZREIEIICHIAL, 0.55

meg/dl 12 TR T DFREIZ20%0, 16%, 17%, 13

%, 10% 2, SEREET2EABD LN 0.7
mg/dl Tt 276%, . 285%, 213%, 150%, 130%

I EERE LN, X L.omg/dlicrBE, {8

g 1 %
Bl 022 37°C mg/dl 1RME
0.1 | 00%] 00%) 00%] 00% 00%,
0.2 | 00% 00%| 00%| 00% 00%
0.3 | 00% 00% 00% 00% 00%
| 0.4 | 00%) 00% O00%) 00% 00%,
0.5 | 00% 00%| O08%, 06%| 10%
0.55 | 29%| 87%)| 48%| 78%| 78%
0.6 | 47%| 58%| 84%| 156% 250%,
0.7 | 130%| 150%| 218%,| 276% 285%
1.0 | 820 829%| 838%.| 909%| 920%|
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RRRMETHI8 A £ 280 KRlskic Zh 238
B, REFRE LERRERE L 0% PHET 2HAR
ATRBVC 725 O THEEERRIC 138D, B LT
A7 % 0.5mgfdl 2ERALHETER L7z,
(2) HERMARHE: L33 & DIBEAHIZ DN T

M L AZEL 3, —ERRERHE LT
W, FIEEZHIET 20TH2 05, HRimeke R
Blix, ROEWET I QBT ILNEND
3

SRR 0.5mg/dl 2 ED 72, BRI
L O THIEMEICEB 2R 2V THB I N,
Z DB L~ 7.

WOEM E BMERY < Y b icEkoT, MRS
1.0, 0.9, 0.8, 0.7, 0.6, 0.5, 0.4, 0.1 B&R
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A¥ VT T RTRH L THSEM, 37°CIEIEES
12 1A, BOERE % HI5E L7z
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A, BEI-EORSHE LAY AELE X
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% 2 =
0.5 mg/dl 37°C 1 @[Hi%,

| 1 ]0-970.8]0-7[0.6]0.5]0.47 0.1|
| 26%| 469 52%|138%/195%/3629T06%,/1000%|
| 809 52%, 69%|159%|247%|3726,/881541000%,
11039111297, 161%;:(276%, ’31%|°‘32% 1874210002
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N v B/NE LIREE L O, BELARRO
HDHEZ, FRE, M X ANEEOBEOEOLE
fERRFICR TE, T RT3 ER RS R
TERH AL, N4 v KNSR B
BRNTWBENSEATYH, N1 ¥ v E/MEER
VIRENIEE L 2EMD 1 D TCHB 2 L MHEET
E%. BAERA L Bk Td, BEARS
nBMRE BT 2 TSI ONB. IKE
AERUVERIZBWT, KEL, REmcHENE
TBRNTTRE E W33 L, 41 D2 40°C OIEIRY

ARSI GREst 164 #58e

WIRT, EOBBISE X DB END h i v
BT, BELRMICE 2R R
(1) KERH S CoBs
EE LD 3R, 6, 2480, 483:R, 72
R L TERHE M 28723, MESEEE LT
HINZHADIHITCELnDE. (B3E)
% #
uﬁ% 37%(0 B 1235 "44:; ioaﬁjisg_}}%
7;' = 5°C | 90%004004 ,,Ioo,(oo,;,oa,;a

il

% .25°C

002! oo,{,po,a, 2,{ 1% mﬁ

2) ERBEOEA
75 BN BRBRATEMEC X o (R R B X g
WL, MEe1HEHFT SBROTRT 31c£3 0
W, 128ERE, 24B%RE, S0B¥RE. fEIZEAC 1~
2%BEOHEMNEZ R5R, Yl 2833812k
EDHEMEZ R 2IRARETH o= Lal
TABHGF I SELER M L 22,
(3) BEWCOESL
R4 DML, 455 TEIT 7T10%~ 862%, 604>
T 729%~ 9% &, FaA E&MORKiMERI
hZ2RIET ZEA K.

£ 4 3';

w0 | mix | 305 | 455 | 605 | 905 | 120 |

' |1ounv"
720%) 9439 |

kZ L

979%;) 999%| 10009,

‘ ‘ 0025 |

5%, 710%)|

" 009 [ 2509 8629,

#®\>T35°C, 36°C, 37°C, 38°C ~ HHEIZF G
BETEBRZIT>TARLN, 3B5°CITR T, EHES,
300, COBEBEIZIRET T 2 HARTEET, 90~
120577858 U 7= MR A 8L 2 Wz 280H 3 B3 3
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5 FE
36°C 0.5mg/dl %

Wit | 305 | 455 | 605 | 005 | 1205
00%, | 00% | 00%, | 00% | 17% | 23%.
[ 00% | 00% | 004 | 009% | 20% | 28%
| 00% | 00% | 00% | 3% | 23% | 37%
| 00%, | 00%, | 00%, | 5% | 25% | 52%
| 00, | 00% | 00% | 8% | 27% | 75%
[ 00%, | 004 | 00% | 10% | 31%, | 76%
1100%, | 00% | 004% | 10%, | 33%, | 76%.
| 00%; | 002 | 00% | 12% | 42% | 8%,
| 00%; | 00% | 00% | 13%.| 47% | 95%
| 00%; | 00% | 002 | 13% | 729 [103%,

£ 6 =
37°C 0.5mg/dl %

B | 305 455 | 605 | 905 | 12053
00% | 00% | 00% | 4% | 136%]| 280%
00%, | 00% | 00% | 6% | 150%| 286%;
00% | 00% | 00% | 7% | 160%) 310%
00%, | 00% | 00% | 8% | 172% 320%
00%; | 00% | 002 | 10% | 181%| 324%;
00%;, | 00% | 009%; | 15% | 202%; 334%
00% | 00% | 2o | 16% | 2449 3414
00%;, | 00% | b%, | 239 | 2479 857%
00% | 00% | 10% | 25% | 256%| 360%
1 00%; | 00% | 10%; | 30%; | 269% 381%;

L T
38°C (.b5mg/dl %

itk | 305 | 455 | 605 | 905 | 1205
0% | 00% | 35% | 442, [ 167% 414%,
00%, | 00%, | 87% | 56%, | 181%, 415%
00%, | 00% | 40%, | 56%, | 190%, 443%,
00%, | 00% | 41% | 65%, | 222%,)| 471%
00%, | 00% | 45% | 71% | 232%| 498%
00%, | 00% | 65% | 79% | 240%| 544%
00%, | 00% | 67% | 84%, | 252%) 570%
00%, | 00% | 70% | 90% | 298%| 581%
00%, | 00%, | 74% | 94%, | 323% 588%,
_00% | 00% [131%, [116% | 421%| 597%] -

TRUTEBEZREAT DR TE, X, 1205ITRT
YD DFEEIL23%, BATEETCEZHERTIX

103%, &, R OREE VA > i L Tw
A% WBEC I >TEE R 25433 R

403
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(5) 37°CHBEE

ER 305 Gl 00% Th 328, 450K T,
BRZ—H DR EIT 2 ~10%TREE TV & B BFBIF T
5. 603 TIX 4~ 30%DEEIE LN, 905
7B, 120574 & RIS ES A L, 1205458
LT, 280~ 381% &\ S IMHEAME b 2.

(6) 38°CoHEE

BRI N0 SEI00% T H 2R, 455410
BEVCRHEIERE 72 5FERITHR TY, 35~ 131% L« .
SHENBZHEIE L, 60445, —904548, — 120
S LERNIEIM L, 120 £ THENT 414 ~

597%, DU EE & h7z.

D Eofnd, WMEMLEZTH TH, HEE
BTG IERICRIR L, EBRREICHR TT 540°C
W3k, 4500 ML EoRMERIZZ W R B
BEL, 90588 CERICTRA & DARITERC H K/ 84 2
AT 2 HA AR

FAFE fRENEE

HIG/NME G, Rbzkofmafgsiciibhn 2 H
TR AIHRETE:, SRR 7 29 Dok NER: 3
BT DH DT, RMBRAICLEZ 2~ 6, FiC
B & WARMERIFCZEH LT BH R 5 5.

4 HZ0HEMECHR T 258500 R 2 R 312
HE/NBI S0 B 2 I A 72 B A& R U AR
RERBREANTERCER I NED, RViEFE
PEDEE SRR L7k, ARIERA R S h
3. o TZIzFRmERDBITIERE LEZ S h,
&b ARIMERDEHE RS HO: S E TR
(LA L T CTAERSINE D OTII vk L E
AN T\ 3.

Heinz /B8 228 L 7-7R ek 3 & L T lets
VIR X N, Heinz 2375 41 ¢, 2 ¥ &L RIMER R
£ 5 5 LB IERT 5. Z Hess. u. Miiller
¥ uvvyhiEo 75 o BiEo Microphage
W& 8 HB/NEE Phagocyte 3 51, JEEFIRD: &
£B MEP T HE/MEZ B 2WE2ERE L v
3. =2 CTHENE & A IR MmBRG J Tl
Eh, ZMEEMERMmIEY, FRilkkokAR
Wi, SRERAEEIL2H0R3EI6h5. B

STRhas
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FREVCMAPDOMBEIZ D ABEDT XN F—%HZ 3

HABREZ b, Z OB BS e 308 — 3487500
BRI S AR AEMIERNE 2 Ch 5 S Bk, &
MERRERRHE I N30T (BROFED 2L
JRATEE) AT L T b Bt s » e T 2 &
Y, HEOBHAREOEBNSOHELNTH .
B DL BIER ORI Lea K18 Weiss %
3L, BHEBROBITCROST I SEFIK
H&h, HRUCOHHE 24U, XERRL AKEN

. #wa U HO: 2ECZNWEDBLERCH B L &

) A
— 05 HEV/NE R 3RO B R 5 5 Ho0, X5
D GIR(E UBRILAYEEME: 2 3203 255 AT R X
N3H 0T, FHRGEHENNEO] R 3R MERE D
FRILAVEEIET B B L RO T 3.
EEEIREERIIETIKE 21 726+ JE
DMFEMCHEANEDSWAE T 2R AL 28
ELC0D. XM R IRET 3 L BB R
AT 28, B BRY 28 e iddRmekdne

HEMERET 27D TR A CHhEZI LN,

Z 2 TR IR X, TR M A E LR A ol
IR TH 525, DRIl oA Mek EEEc RS
TEET ZENEZ LN, RICBREO 2K
THEMERE 21T XS, 212k st 2
RICEI LB 2 0L BS. AECIETE
OEMEER & | T HE/NBREOINE 2 3 L
e

AR, BB Fuxy a7 v Ak, 5
B OIEHERMER D\~ TR CHE T 312,
BENE F L, IERERMER T HEMED R
RAKCRITFMER 2 DRI RATEETHS. =
VL U3 BEDME IR X IR A AR Mk H /NG B
bz 0.5mg/dl RFEDHHEETH B, .

HE/AVIE BRI 3t i it 2 3R 8E DiB A ks

RELEEE 3. A5V Y «—A#HE, 20

2 ELCHREBIC LAY A L. HE
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On The Decision of Blood Diseases due to X-Rays by Means of Heinz’s body
" The First Chapter On the Factors Affecting the Appearance of Heinz’s
body in red Blood-Corpuscles of a Normal Rabbit

BY

Yoshiro Kusaka
The department of X-rays, Okayama University Medical School
(Director: Prof. Dr. T. Takeda)

With the progress and spread of X-rays diagnosis in recent years, the appearance of a
high-voltage photographing apparatus a super high-voltage deep-therapy unite and an indu-
strial X-rays apparatus, the investigation of the R.I the application of them for industrial
purposes, etc., have more frequently givén rise to a constitutional disease, especially blood
disease, by X-rays. '

The disease of blood-making organs, which usually appears in a constitutional
disease by X-rays, does scarcely show any visible change, but it does suddenly turn to
panbonemarrow phthisis, which has the characteristic that, if we once are attacked with
this disease, any medical treatment turns out to be of no efficacy.

Therefore, X-rays workers should engage in their work under the complete protection
against X-rays; the dose of X-rays to which they are exposed should be limited within
the allowable dose: their blood should be examined periodically and, once their blood
disease is diagnostically proved, they should be ordered to rest lest an intense disease of
bloodmaking organs should come of it. This is the best curative method. But, as the
X-rays disease is-chiefly judged by the decrease of the number of red bloed-corpuscles and
white blood-corpuscles in peripheral blood, and the regular number of blood-corpuscles of
our fellow-pecple is not yet decided at the present, and 'in addition o that, the number of
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blood corpuscles changes owing to various factors, and in any ingredient of peripheral
blood there can be seen no peculiar change by X-rays, so I intended to judge the disease
by means of Heinz’s body practised from peripheral blood in order to get what is easily
applicable to a living body, as an object of a constitutional disease and blcod disease by
X-rays.

First, in the animal experiments, the following was decided by the basic experiments
with regard to reagents, their density, the mixing ratio of the blood usgd in the experiments
to reagents, their relations with temperature, etc.:

Absorbing the blood flowing out of a rabbit’s ear-veins up to the graduation I of a
pipet‘te. in which is removed a glassbulb in the protruded part of a mélangeocir for computing
white blood corpuscies; then imbibing a regent 0.5 mg./dl hydrochloric hydroxylarain
physiolegical salt solution up to the graduation II, and at once breathing them cut intc a
little test glass: putting it, being continually shaken and mixed, inte an incubator (37°C)
for a while; then taking it out one hour after it was put into a water-tank; putting it,
being shaken and mixed lightly, into icy-water again, and cooling it; then putting its one
drop upon a glass plate, mixing it with cne drop of methyl violet, dyeing the mixture,
enclosing it with a glass cover; then removing broken red blood-corpuscles from it,
cemputing 1000 red blood corpuscles the protoplasm of which was completely preserved,

and expressing them in the form of %—through the above-menticned process the numerical

value of this reaction was established.
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