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flow rate 40ml /min

range 128mv.
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Table. 1. Number of death from accidental CO poisoning and its proportion

to total poisoning from 1967 to 1977.

Year ﬁgglgenta‘l Poisoning |CO poisoning -C—O—P—g%%?%&x 100(%)
1967 1791 93 79 85.0
1968 1804 90 72 80.0
1969 1974 102 88 86.3
1970 1969 136 124 91.2
1971 1643 109 88 80.7
1972 1562 96 77 80.2
1973 1394 76 64 84.2
1974 1348 96 79 82.3
1975 1099 76 62 81.6
1976 1067 71 53 74.7
1977 1043 61 46 75.4
Total 16694 1006 832
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Table 2. Number of death from accidental CO poisoning from 1967 to 1977 in relation
to age & sex.

A% | 0.4 | 5.9 |10-19| 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | go- Total M/F
Year SIMF miF i riml el iwlelmleinlelulr|ulrl n]F [ootn
1967 il 10s|3]s]w0|n]s e al3fa |3fa]z]|-{1]s0] 20| 79| 1.72
1968 -2 < lafalmwlafa|s|alals]|als]s 301 [-1{37] 38| 72| 1.06
1969 7|2 2|s|s|s|n|nlz|a|e|7]1]3]{1|3]5]2|-]as| a0] 88| 1.20
1970 2 |4 -6 |2j2022fvifofefo|l7|6ls|sfa|1]|-]2]63|61|128] 1.0
1971 1| 2 {6 |6f8|1s|6la|s|2lals|-[-|7]z2]1|2]a0]| 30] 88| 1.26
1972 2 |- -3 al2tielofa f1{al3|slafsir |21 |-13| a0l 77| 0.03
1973 a1 Vis v nfalelafs)z2|alalr]z|v]-1{1]33]3] 6| 1.06
1974 2 |2 -3 |slufz] 5|z |s af-lalafats v |v]az]a7] 69| 1.14
1975 2 - e 1| s[s|1|a|s|a|ale]alr|a]-{1|a7] 25| 62| 1.08
1976 V- q-]-|2lalal2lele|2]s Vv a2 2|12 2| 46| 0.0
1977 2|2 v fe ] slela a3l 2]ala]a|r -1 ]2 |an] 2] s3] 1.0
Total 26 [15{8 |6 |44 [36 1a3[121]77 55 [a2 [a5 [a1 [35 (32 [32 |27 |27 |9 |11 |aao |383 | 832
Sex; M: Male F: Female

Age; Years

Table 3. Sex comparison in number of suicide by poisoning from
1967 to 1977.

Year ;ggglnggg Male Female Male/Female
1967 426 19 235 0.81
1968 397 181 216 0.84
1969 422 195 227 0.86
1970 413 182 231 0.79
1971 436 192 244 0.79
1972 464 205 259 0.79
1973 368 159 209 0.76
1974 372 160 212 0.75
1975 344 162 182 0.89
1976 261 136 125 1.09
1977 242 122 120 1.02
Total 4145 1885 2260
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Table 4. Sex comparison in number of suicide by hydrocyanic
poisoning from 1967 to 1977.

rer ;g:':::]n(‘i):g Male _ Female Male/Female
1967 55 4] 14 2.93
1968 37 26 n 2.6
1969 35 30 5 6.00
1970 41 34 7 4.86
1971 22 15 7 214
1972 24 19 5 3.80
1973 18 15 3 5.00
1974 23 19 4 4.75
1975 19 16 3 5.33
1976 25 14 n 1.27
1977 15 9 6 1.50
Total 314 238 76

Table 5. Number of suicide by CO poisoning and its proportion
to total poisoning from 1967 to 1977.

Year Poisoning |CO poisoning Qﬁlﬁ% X 1004
1967 426 224 52.6
1968 397 237 59.7
1969 422 244 57.8
1970 43 266 64.4
1971 436 280 64.2
1972 464 345 74.4
1973 368 296 80.4
1974 372 286 76.9
1975 344 257 74.7
1976 261 185 70.9
1977 242 175 72.3

Total 4145 2795
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Table 6. Number of suicide bv CO poisoning from 1967 to 1977 in relation to age & sex.

e | g-a | 5.9 [10-19 [ 2029 | 30-39 | 40-49 | 50-59 60-69 | 70-79 | 80- Total W/
Year SexMFMFMFMFMFMFMFMFMFMFMFboth

1967 51943 |78|15(18|1t18| 7| 5|6|7]6)4]-|-| 85]139|228] 0.61
1968 6 745 7017 13241178 7 7| 3]2)4a|1| ]| 97| 140237 0.69
1969 9 1440 f69|15|24| 7]20] 712|610 3] 7[1]| -] 88| 156|244 0.56
1970 75032777025 (a4 |16(18| 9| 97 |ala| 7] 1| 1]101]165 266] 0.61
1971 nws|szieri26|28| 7l 94 (36| 9|1 al-|1]127]| 1853280/ 0.83
1972 8 1135118236 (44| 14|27 (10 [15(16 {13] 6| 8| 1| 1[142] 203|345 | 0.70
1973 M | 9|45175/23 134 (15/20( 8 (14 (10|11 |5 (12|21 2{119]177]206 | 0.67
1974 31814768121 (38 111201 7 |16(15 (12( 4|12 1| 3|100] 177|286 | 0.62
1975 516|41)67|31(3312|20| 8| 8[10|7|4]|5]|-|-|11]|146]257] 0.76
1976 2 3fe2|27jez1vy23[14] 913 9 |0|2|5]-]|3]|ss| sl175( 1.03
1977 472823y 11981417 (10f 7| 5f3]6|2]1]100] 85/185] 1.18
Total 71 |89 |438/717/252)325| 145197 [104[122[100[ 91 [ 40|74 | 9 |12 [1168]1627 2795

Sex; M: Male F: Female

Age; Years
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Table 7. Blood CO-Hb levels in cases of death
from City gas poisoning in the bathtub and on
the bath floor (compared with the cases of sui-
cide by burns).

Blood CO-Hb (%)
Mean S.D. S.E.
Bath room
In bathtub 76.82 17.07 5.15
On bath floor! 76,0 15.47 3.65
Suicide by burns 40.43 26.14 13.07
Death from City gas
poisoning
% Death from burns
40 {-
g3
* 20
10
ol
29 30-33 40-49  50-59  §0-69  70-79  80-89  90-

CO-Hb(%) in blood
Fig. 1. Distribution of blood CO-Hb levels in cases
of death from City gas poisoning and from
burns.
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nam BEaN:. —HESAROBICL COMNHE
ELEFREBRATIOTEOEOMACO ~Hb B %
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Fig. 1 &, &i#A 2 ic k3 COPBIRLHIEIC BT
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~Hb B T0~T9 BOHEEMR LT, 2FOHE
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VW3, ChCT L THEEEDEAR, 60 ~ 69 BRMR DS
BOWEiEWI LODEBRICIEYEEICALND. O
DT DS Ok CO — Hb B FH{ER 61.0 %,
jEiE 13 3.0 %C, RROBEBEROBALD S
CODHBHAREVLDHEOMEVHEICET » TV,

:L;HHHH 0

.29 30 -39 40-43 5059 60-69 7079 B8O -B3 90-99 100
€O-Kb(%) 1n blood

Fig. 2. Distribution of blood CO-Hb levels in
cases of accidental CO poisoning.

—o— 1974
—8— 1975
1976

Mean £ 5.D.

Suicide
{co poisening)|

Death
from burns

Accidental
€0 poisoning

0 4:1 5:) 5ln 7.0 alo 9lo ‘1:10
CO-Hb(%) in blood
Fig. 3. Mean values and standard deviations of
blood CO-Hb levels in cases of suicide by CO
poisoning, death from burns and from accidental
CO poisoning in 1974, 1975 and 1976.
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Table 8. Pathological findings of the brain in 11 postmortem cases of CO poisoning.

Case|Duration|Sex|Age|Brain Globus pallidus Cortex White matter Others
NO. |of weight| Gross appearance [Nerve|Others|Peri- Change [Spongiosis|Perivascular]Others
survival (9) HemorrhagdSoftening]cell vascular|of hemorrhage
. loss paleness|myelin
sheath

1 |0.5 hrs | M |12 | 1500 - - - + - + *8)
2 |0.5hrs | M| 4 | 1400 - - - + - +
3 {11.5hes | F| 9| 1490 - - - + - +
4 7hrs | M {28 | 1300 - - - + - +
5 28 hrs | M |26 | 1485 - + # + + + *8)
6 | 5days| F |27 | 1270 - » - + + + # *6)
7 6 days| M |17 | 1500 | ~— + w {f)%2)| o+ + # *1)*6)| *9)
8 10 days|{ M |22 | 1250 - - 4+ + + + #* *6)
9 16 days| M |30 | 1500 - s " + 4+ + - *6)*7){ *10)
10 | 44 days{ M |38 | 1220 - " W *2)*3) + w # + *2)%6)| *11)
1 {130 days| # 58 | 1280 | - + W] # + *2)+6)| ¥11)*12)

Sex; M: Male F: Female - *1; Fibrin exudation
Age; Years *2) Fat-granule cells

*3) Necrobiosis

*5
*6) Gliosis
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*4% Symmetrical cyst formation
Disarrangement of cytoarchitecture

*7) Extensive necrosis of immediately
subcortical white matter
+8) Ischemic change of nerve cells in Ammon's horn
*9) Softening and hemorrhage in bilateral
Ammon's horns
*102 Ischemic change of Purkinje cells in cerebellum

*11) Vacuolation of Purkinje layer in cerebellum-
*12) Loss of nerve cells in Ammon's horn
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Fig. 4. Changes of CO concentration with the lapse
of time in the experimental exposure to CO by
means of three different CO supply methods.

L, $LETLTYWEVWIRBELE-TVLS, %
CTINSOERGETFCREECHOINFT CO - Hb fafn
KEREHI2MEIDERT A LIL. Fig. 4
WRENTVLALS KT OBEBENLIOTE -/
MIEEA0MEE—TH-Tb—lichiT s &k
TERWKR L THRBELUL 2 E£HTcolld CO
-~ Hb fAFIEAH AL VWS ETHERTH S

FECEFM CO — Hb fafiEid, SR CHEMAL 5
Peoifigz—+% L TRIEL 2 »M.3%COAD K~
fHHickd CO T 94 (150m) THELE
<0, 00THELEAAZBIL, 25~21487T
L Licdt, TofETOFRTKEMA CO — Hb fafn
B 48.6%ThH-o.

KR 600 g ZMBE L 2RO BTENI, 3O THEE
WIEFRELO, PHTINETRYICERHRER LD
ST, 6D TREBITERL, IILE 8 HBBTHEL
Z OIETHMAFR CO — Hb A1 48.3 % .2 FEi3 10
SETEL L, FECEINGH CO — Hb 8If1%E 13 52.3 %
Th-1z.

R, SFETZ2CORETE, 5RBT DL
0,11 RT—EBBhAZRL 13~ 1T 2FBTIHE
Clik. WEHoMEb CO - Hb FIE & 50.4 ~
51.6%Th-t.

PlEomnd FETIcE 2 BERIER IR AT & B54H
BLECS~109H, RKX20MINICIRE 13
~175,3%CO HAEATR 2D ~2THERLEL
Sth, ThRVThbE— 7 EIET S ETHRL
DEBOHLELD CORED /Yy — VicHRIMEBL T
WTHEIBREWL . B BIETEoMA CO-Hb fafnfEicid,
ELOLPVRSIICLTHRFEITRELOTRIEL
LHIREZONS,

) %

HHBED COKL2EFIE, 1953 FicB T3 BER
Hicxd 284 TRILSSBTH»DicHL, =a—
BB ECORLIARDERBHICHT 5
A 10.5%THHELY EEL, COL LB HFR
FEOEEEMDY, TCRMEIL TV, BAR
D ANOERESE > S bALEMBOFBIEMIC L 38T
FEOBEHE COPEN LD TEAME & SHEMER
Kb, COFBILBREEDILARD S % &
BRELHEMLTOT 19TTETIE 0 BicELTWS
CEMBALHIRENTED, B L oHEL OWE
WE 0 H B L THHRETS COMBIIM¥E S
AEELRBMO—2 & LTHERTIZLHNTES.
BET, HMTHRRZ2DEBCTHETLAERIE



492 H

BLTHRBELINBZBICA § VT ADOBEICBNT
—BLREMNRET 9L VS LS L BEERE
THEBENE VA, 2OREREL SHTHEAICH
BB P R R OB RIS - TE X MO
HEREO A AR FEBLEThER S L,
COREO—BILRERECHETIBEENTRICLT
LEBRIABERICHZELVAL S, REO—BIL
RENERICET AEENRES L THELS ORSE
BHIFHh BH", B0 23~ 33 E i 11 #ERMc
B ZEEM BT 5 REO—BLRBTFHERORE
RAEMEEHOIATVS, Fhic k2 LI 24 FoM
BRAMRICEZ MRBERHK 10 Ficxtd 3 T FIK
FE®H (.51, RAkFoMo—BILRF L3 AD

10 Fiextd 2HEEH0.12, BB FELBVWTREE
n7FNR5.78, 0.2l Tah » TR F X iT &k 2RTEMK
RAERBEWLTVS.

EREOHMRES &L RVWOTEE ORE & BT
BT ENTERVY, REOBRTORELOUEH,T
COLBMBRTI~NBELEDTVTBRLLED I
WHARICHEDEL, PERICLZAZROUMLTHLCO
DEHBHHEENE L THAEE TOIIFMicBT 3
SEEMBET.4%THD , S5 ENEERCHTHH
HEHIRWTRICEGSE 7. COK L2 EHEFE
Wk, BEASLELVWLE Y7, Mk CO-Hb
K-> THABLES LAY & ST, M
CO — Hb #5013 CO hFic 8 1 3 EELHEHE
TH5.

h#FcE 50 T CO OB, KRB, BE
B Tt Passive smoking®® TORIBELHL S
hTwah, zo@gEs M CO-Hb fAfME &> T
BEANBZLIEW, P CO - HbBELER L OB
BIC2VWTHTTREDMH0,CO — Hb BEAERH
K HFTLTHH, MMk CO — Hb fafnE 40 % T 13
2 BERCHET, 50 % T3 10 ~ 15 53 TIRFE, 60 BT
10~ 153THE, 0 %IcEBsE 1 ~34TRLE, 80
%Ll Licts 3 LAET A EVbhiTWA. COD B
R Ic BT 2K B0 IZ CO — Hb fafn & 4530
BPLIBBEFEBRTIEVDR AN, TOBER
BEBETRETVWOTIOEMDS T COREIC LS
LU A hiFIciwhAE L., CORTECEITAM
1 CO — Hb BEIc> W T HTAMIic3BEs T

WAL THRENICE L E - bDIRELAER L,

FITCOhERICBY AHTHD CO - HhBE %,
EQ T A ZhHEIE, M. CO X 2 HRICHBIT S
FRRBEHBETRMS b EREO»IIT S L EH
e LTARMECHEBR L TAH . BIKEZCOH

iR

ECHMAREBHEMME G 5, ERIcBIhE
FAT AL LEBHETHHEDT, ThLELEALY
BLLTCORTEMHPCO - Hb BEEM S - L
FENETENLTLH .
ABHRETLHTRECEEIES 0B L Wbh
TED, BENBHESATVEED 0, RIREICH
D, NETHREHE <, £LG5E, SBOEKD:
»Hb o4 2RSSV LLENEBELTL 3
EEAZSNTWE, RESETO CO hBIEBMR &
HIBIch I THI, £hEh CO — Hb 8FE o ¢
YA 6.8 %.76.0 % TIRIFEM L ¥ FE R L, 6
HK, BIBEVIRBEZOLONCORBRICES S
DBHBREEVD bOTRUEDh 7. HEEERICLBE
TEoMHb CO — Hb B3, —RIZEWETH > TE
EA 40.43 B TH » 7ohs, COFHEO AN
BARTOTEBVWI EMBESN. FHEHHFR
ik 3 COhBEHETIEMFCO -~ Hb B3 70 ~ 79 %
DHEENROEL, Chicd L THEEOB & MF
CO -~ Hb Ol 61 %TH-»THMATH 2 DA
X0 HEVY, ZTHRESEROBELDOEVET
5o THEEEEID & CO KL HBENRKEVMLE
gaht, —HFCO Lk BEZDES b CO-Hb
BHEMEVERI 50, EEMNCS 5 L —Hicil
WARWEITHEN, REOFHEOHE LD BV
BHELATVBEENS TEMNTELD. COKKKS
FTEOBPEEGHE # 2 DA CEEHIc LD RKE:
BHERICEZ 50BN N ODEEHICE T BId
CO - Hb BENEDRBE TH B>V T bEKN
bizh s, =2 TERMI A00mo E— 7 ExHEK
LCRBEREITE 5 7o, CORY~EHOEN
T3 25~ 2T 3% TH T L, Ml CO — Hb fafneE
i3 48.6 % . RFIABEREIZ 12 8 ~ 109 H T L T48.3
~52.3%, MRRBREERTIE, 13~ 1THHEHTRELT
50.4~51.6%Th-tHIhoDOETICEZHMIE
COFED/ vy — v icB# LTV, FECHOMFCO
~ Hb fafnEwcBL T, CORERIc L3 2REA
EAERVEV LT L, TOX S HERE VA
BARTEMNHRINALDOTH B0, EROALS
\F BT CO ~ Hb IR A HLEMIEWETS
ST ELEBRMICESIToNTE Y, COhERE
BiF31MMH CO — Hb AMERLTLEF VLT TR
BWZ EMESATH S, £/, M CO — Hb N
40 %<2 QBERATIET, 60 % T 10~ 153 TRLT L
VWHEH S, 48.3~52.3 D0 BEA8~104HTHE
TLTW3EWVWI T EMDS, LrdzoldCO -
Hb 8 cBREsICET 2b 3 ThHLOT, DL




iy AR B BETH, ERIVHTE 493

b 60%LNNTIRE S ICERKET BT 2 0HEHEE
ET B ENTED.

—E LR ETBEOBBEEL L TOBEBRRBTE ¢
g A & P K3 B FEARAY oAl TR AR A AR
EDRAONTL AN, ERMNFEEEENE LS
5 Anoxia Ic X ZEEMNLIEATER» SBbh, &
LR RFHICERSH D, KEE, T, BI%, BaL
DBEEEZZHPLTCOTBETHERS, LHEE
RUMKE, MREOELELEL , & 5KHE» S
ME&BHED T IC & 2 HBHB~O MR TMED %
WASEILD C &%, BIEM CO il T3 RE M % A4
AHFELPTVWI EMUESHESNTEY, WA R
k&3 COHF#E TR OBBERIGHEEL, IR L  E DK
g, MEFEOKEEE L, $iFRORBBER, #
%, I, MO S - EABESA TV &
BEEBA AR, BK, BRICK B bOROBEEDH
Ficbd THELLY, SMfir Rk 20BETIE,
LEHEEREORE R L BhEEML D bEL
&3 THY, FERTEEFEHLS ~ A& 54,
Sinusoid 3 LEHIRMEICHER L, MBOhEE S -
M, BcokfEsmuwEm4ERL, METoREMm,
S0, BK, BRI BHERLD bBLOIE
BNTHE. RRKICEIZDFELEEALFALLIX
FRTH2H, HRICK3PHFICBT ZLHREOHE
Mg, MHEH R, RACELZ2BELD bBETHS.
B —BRLR BB T, OISR, R
R L THRBBROLELZRED R EEERL,
FLEIROANRE b & S, BT Y vouNEiD
B, PNERENICT 5 2 <EWEORE, BTIL6
HoBELWLFSEED S -MIATED Sh .

COFHICEIHEFENELEEBTELE TRE
HEBERELAELE L, ROTHBOMRE & bt TR
MEREZICESCELABEShE. THbE, &
U icBBEBORM S -~ MhzoEboFEEiEaL,
SWTHIEE, OHEORESELN TS B, Fi,
BELSHMOL, M, BoZBEHE(LbLoh. B
B COREBIE (5 ALLE) TRIAS M ZBEE(L,
TRHMEREEBCESCESEbNE. Tbb,
LR ORIR, IToROEIEEL, BoRBREDZ
I, FREEE DR, Tk, BANSHRO 75 2 < #
MEOBRH L EABEES .

BRI L ©, CORBTIRAMEE &k EKH
B¥EchoLiRic B a0, KINEEORREED R
RHFEHE I CO hBETUROE(TH BT & M H
BEhTsy, HHARDEOHREITRHSE TkE
RiciftE L wik{b e B HIAsE Sh T 319,

—HFBE2RBROEEECRRINB LERL I
WELTW2, EFHOBRBE TR, BB cHhEROH
BiMEORES L CRILIZIEE A RS T, 2FICH
Bisid s ZARERIKESEES N, BAaRET
i, BEALFRTCREROKILVEEL, BED
EREIC L > THREROBEXS TSI UEBELA
SNEETHHEORBELSER TH -~ 1. BT,
ZOMBHESIZED STV

o B

IBF0 42 FE~ 52 FE DO 11 y ERIc BT 5 HEK N
B3 —B{URBEPBEENR & LTEOBEENE
2B L& bicPCO - Ho fafiEiciEE L, B
A, BB, s ER, BTz
K& B REOPHEE, HFIIE.CO PRIz L 2ARBED
BRMITD I THEBHRET L 2o, £ 72 CO hE&IR 1T H
oW TEHAA R, RK, MR LIk 3h#ETEICH
I CRRERFERCEI I L, S o ERNICCO R v
N, R DOEREE, HROBRBES & &k - TH 400 o
COlwy ZRZBSLERE L, M1 CO — Hb fafn
ErEELL. 2O0BBRKROLI CBEHENS.

1) AEOHEHFOHHFEOIBLCOILLEbD
F75~01 %EED, BRELFRIZESEL,
THIRIRS D0 FR, 10 FRTHEHI 11T 0>
BRicgmr -1,

2) HBL2hFROULTELISVOE, &
FHRICL B COPERTH EH, ZDEEIIEF 42
FEDH2.6 % SBIB2EEICIIT2.3%%5RL T
HECHEMLTETEY  EQNTRATRELS
A

3) ABEo#ET N 2hELICBY 1M CO -
Hb 8aF0E 2 /0N L RS OIBFIcthit+ 3 &, %
NENOFEH 76.8 %, 76.0 %, EHERFEH 17.1
%,15.5 B TIRFELU L -9 ERL,CO hEF IR
LTELLhDOEENHRNTHEEVIDITTIRE
Wy,

4) EEREMREBY S04 CO - Hb ff1E ©
SEHEfE I 40.4 % AERER I 26.14 % ThH - TEWE
ETdH -1,

5) i rick B COHBERIcE T 2 CO
- HbfafiE ik, 10~ 79 BROFESBR LE £
EOKEHE ED BETOZNIREEEM61.0% &
Bp - fodd, MEAROEALIV LEETH - 12,

6) HBHBOFERLLTHMSABAVSAKLED
LI 5 ¢ AN CO — Hb fafnE o FigE3 60
%RTH->THHEHF AL B FRBOFHEOFELD b



494 #

HsE B D A S T

7Y #WMEAAR, RA HERIC& B COhFBROME
MEFHRRE, SBB0 -1, BiiTthAERENS
WhHWRAEFEEEELTE L, ROTIRNEBRE
Eir gk B o, AT RICK B bDOONH
OFM, 5 -MIFRK, HRICLBZbDLD bM<,
OB RIMIZRA, WAL R, HEOIRICHEL &
JICBEINL.

8) EEMCO hEBRETIE, HohicZHREL,
TIREERE SRS BN E b 0L B RO &
i, FFodlHEEN{L, BosRE0Z, REED
L3R, ERER., BUNEIRGD 75 2 v RPEORER
EPEES .

9) BREROMBMIOBE S L ORI G BER
TEEALBAD AL - 1h, BRAMBTREENRD
ik, EEOMEREIC L > TREROBE S EE
FHEEcEyoh. BHETE, EANFERE
gt L, e BHOBESTR/NMENERL T,

10) #40mMOCO%R=vARLREBLAERT
i, COFv~EROBAI 25 ~ 27T B THTL,
g CO — Hb fafuE i 48.6 %, IRADBEICHE, 8
~ 10 AETET L T 48.3 ~52.3 % RN T3
13~1THETRELT50.4~51.6%CH-7. Ml
i CO — Hb fafIE 0SB B T E 5 B
W, ERLD bEbicEVWT EMEESNL.

BAERZ 2 CRAMBMIEE, WRMATS - 7 RATEER
HBCECHERRL, $AROEEERMEL, WiEH, |
HWHET & - - HABEEERRHH— =t (REHEE
BREREREEHRR) KE @Bl b ET.

X mt

1) EBEER: AxodhIdE. WaEF, 38, (10)
1095 — 1101 (1979).

2) BMIER: SWEHt s — (201, 1 ¥YR),
HTIZEE, 10, (4), 563 — 569 (1968).

3) ZiEE— - FREAK RMAFBREOKRE I
IR IC BT A EAEFNABRE (1), MHERKSE,
33, (2), 371 — 391 (1940).

4) Komatsu, F., Honda, S. Murayama, N,
Hashimoto, I. & Inoue, T. : The effect of pro-
longed exposure to carbon monoxide on human
health. Med. J. Shinshu Univ, 3, 165 — 177
(1958).

5) BINHES : —BILRE . REEELREESF, 429
- 4327 ®FE, BILE. (1978)

6) MIERE - FES - EEEE - B AR

A

{LRFEDHFERE O & MRS CITRA K 48 b5
IR % Gz, BERME, 15, 311 - 315,
(1973).

7) Hossmann, K. A. & Omisson, Y. : Suppression
and recovery of neuronal function in transient
cerebral ischemia. Brain Res., 22, 313 - 325
(1970).

8) HHNEIE: ERNEM—EILRFEDH & FERK
#%. Jap. J. Legal Med., 21, 25 — 48 (1967).

9) Lapresle, J. & Fardeau, M. :
rvous system and carbon monoxide poisoning

The central ne-

II. Anatomical study of brain lesions following
intoxication with carbon monoxide. Prog. Brain
Res., 24, 31—74 (1967).

10) Penschew, A. I . Gasbormige = Gifte.
Kohlenoxydvergiftung. Handbuch der Spezie-
llen Pathologischen Anatomie und Histologie
1312 Springer, Berlin, 2107 (1958).

11) Liienlhal, J. L. Jr. : Carbon monoxide. Phar-
macol. Rev,, 2, 324 —354 (1950).

12) Bander, A. & Kiese, M. : Die Bedeutung der
Wirkung des Kohlenoxids auf die Zellatmung
fiir die Kohlenoxydvergiftung. Klin. Wochen-
schr., 33, 152155 (1955).

13) N+BIEZE) : HREEBICRT 286 0 —BILK
FohE, REFHRESE 10 EHE2HR, 106 — 120
(1957).

14) FBEF0A: —BLRETR. REEF. 3 (10),
1114 — 1122 (1979). :

15) Dibelius, H. : Significance of neurological
symptoms in the diagnosis of carbon monoxide
poisoning. Ztschr. Nervhlk., 145, 131 — 143
(1938).

16) Koch, K. G. :
carbon monoxide poisoning with blood trans-
fusion. Miin. M. W. 86, 126128 (1939).

17) Paris, J. : Results of electrophysiological

Treatment of acute severe

examinations in the diagnosis of occupational
carbon monoxide poisoning, critical study on
18 personal cases. Arch. Mal. Profes., 12, 307 -
312 (1951).

18) Hahn, A. : Clinical significance of carbon
monoxide poisoning. Med. Glas., 5, 128 — 130
(1951). ‘

19) Mayers, M. R. & Burke, W. J. : Carbon
monoxide poisoning in hat industry. J. Ind.




A AR BT 2R, EERATE 495

Hyg. & Toxicol., 19, 153 (1937).

20) Killick, E. M. : Development of acclimatiza-
tion to carbon monoxide in the human subject.
j. Ind. Hyg., 17, 54 (1935).

21) Briggs, G. M. : Carbon monoxide : The
killer. J. Ind. Hyg. 17, 6 -7 (1935).

22) Mackay, P. P. : Neurologic changes follow-
ing CO poisoning. J. A. M. A, 94, 1733 - 1736
(1930).

23) Urbandt, I. : Case of occupational chronic
insidious intoxication with CO. Med. Lav.
Milano, 42, 8 -9 (1951).

24) Berndt, H. : Qualitative estimation of low
concent of CO in blood by palladium chloride.
Ztschr. f. Hyg. u. Infekt. Krht, 5, 596 — 602
(1950).

25) Revel, P., Bender, L. & Jehl. : Contribution
to the study of CO in the blood. Investigation
in foundries.

Arch. Mal. Profe. Paris, 12, 185 — 186 (1951).
26) WO : BRRIKELEIDBIZ BT 5 —B
fLiFoFRE, REEE, 33 (1), 204 (1978).

27) ENEH - WO - EOER - HARATF WK
HXEHIc B 1 5 TEO—BLhEEIC B 2 HTHER
B, BARNHE, 6(4), 176 — 179 (1959).

28) Haddon, W., Nesbitt, R. E. L. & Garcia, R. :
Smoking and pregnancy : Carbon monoxide in
blood during gestation and at term. Obstet.
Gynecol. 18, 262—267 (1961).

29) EEFHIE - RARTHX: ©# o CO - Hb v
~ B & OIDRINE FRBRE © iR iR R IC &
EEEicowT. HEE, 33 (1), 346 (1978).

30) FHER - BEWE— EERF - LFE%E, 254, B
R, BHLER. (1967)

31) WHE=: y2PFORIEHER T IMF CO -
Hb BE & 0B >0 T, KEERFHERE, 2 (2),
150 — 153 (1954).

32) MU~ ERMEHE-BILURRT S LS E®R
FRE,. BERE, 91, 195 - 215 (1976).

33) MM A AR (—BLRE) PHEICHT 5
RRET AR AR AR A AT 1 B 5 EERAVBF 3T — H 1 IAE A
B zduld LT . REKE, 35 (4), 697 — 714
(1977).

34) WER{#EH R (—BIERR) PBCHTHE
TRE R R RR AT 12 B9 T 2 EERIOBTZE — 15 1 IFERR
Mg, ERE2PLE LT, HEKEE, 35(5) 783 -

799 (1977).

35) MBI : &#Hs 2 (—BLRR) PHEICHT S
AR PR AR AR AR AT IC B 9 3 RERIBEE — 5 1 9B
mEREAh LI~ . REKE, 35 (5), 809 — 824
(1977).

36) KILEW : EERRHEM Anoxic Anoxia & B i
BEMBOREMGENHE. BARE, 57 (12),
2052 — 2070 (1957).

37) LEE- PR PEEO OISR - —R
{bRFEhELLE LT, IR EER, 4 (), 77 -
86 (1956).

38) WiRAAfM: BHE—BILRFZFE 6 Flomv
T. EBEREWIFE, 35 (5), 23 — 29 (1957).

39) EFILF o EHETF  AE-BLREFF D |
WM. BEESE, 9 (3), 188 (1955).

40) BAEX : —~B{LRFAFFLNIRG. MF¥, 34
(2). 76 — 83 (1964).

41) TR —B{LREPHEOMRE. EFE, 20
(7), 5 — 14 (1966).

42) FBRBRX: Af-B{REPERNFEOERKN
. iR, 63,812 — 835 (1961).

E E B #H
Photo. 1 Delayed CO poisoning. 27years-old.
female.

Myocardium showing foci of hemorrhage
with secondary inflammatory reaction. ( X 40
HE stain)

Photo. 2 Delayed CO poisoning. 23 years-old.
male.

Lung showing acute hemorrhage in the alveo-
li and marked congestion of the septal capi-
llaries. ( X 100 HE stain)

Photo. 3 Delayed CO poisoning. 27years-old.
female.

Liver showing atrophy of the centro-mid zone
of the lobules central veins was somewhat
dilated. ( x 40 HE stain)

Photo. 4 By city gas. 19 years-old. male.

Liver showing foci vacuolization of the liver
cells (fat) and dilated sinusoids with conspi-
cuous Kupffer’s cells. ( x 400 HE stain)

Photo. 5 By briquette fire. 21 years-old. female.
Kindney showing acute linear congestion of
the subcapusular area of the cortex. ( X 40 HE
stain)
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Photo. 6 By charcoal fire. 76 years-old. female.
kidney showing matted glomerulus with con-
gestion of vessels. ( X 40 HE stain)

Photo. 7 By charcoal fire. 40 years-old. female.
Kidney showing degeneration of epithelium
of the proximal convoluted tubules. ( x 200
HE stain)

Photo. 8 By briquette fire. 23 years-old. male.
Spleen showing dilated sinusoids with con-
gestion and plasma-like fluid in the follicles. (
%X 200 HE stain)

Photo. 9 Delayed CO poisoning. 27 years-old.
female.

Cerebrum showing balooned nerve cells, as a
result of insufficient oxgen supply. ( X 400

iR

HE stain)
Photo. 10 Delayed CO poisoning. 27 years-old.
female.
Cerebrum showing foci of hemorrhage in the
parenchyma and the perivascular area. ( X 100
HE stain)
Photo. 11
female.

Delayed CO poisoning. 20 years-old.

Cerebrum showing perivascular hemorrhage

and edema of the matrix. ( X 200 HE stain)
Photo. 12 Delayed CO poisoning. 20 years-old.

female.

Cerebellum showing foci of hemorrhage and

disappearance of Purkinje's cells. ( X 40 HE

stain)
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The Epidemiological and Experimental Study on Carbon Monoxide Poisoning by City Gas
Matsuo Hanzawa, Department of Public Health (Director: Prof. A, Okada), School of Medicine
Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc. 90, 480—500 (1981)

Key words: cardon monoxide poisoning, city gas, epidemiological study
Abstract

An epidemiological survey on the death from carbon monoxide poisoning (CO poisoning) in
Tokyo from 1967 to 1977 was carried out and the blood carboxyhemoglobin (CO-Hb) level was
investigated under various conditions of death from CO poisoning. Seventeen cases of death

b

from CO poisoning were pathohistologically investigated. In addition, the blood CO-Hb levels in
mice were determined after they were exposed to CO experimentally. The results obtained were
as follows; .

1. The proportion of deaths from CO poisoning to deaths from accidental poisoning showed
75-91%, and it was highest in males and females in their 20s.

2. The blood CO-Hb level in case of death from CO poisoning by City gas ranged 70-79% in
about half cases, on the other hand the mean values of blood CO-Hb in the case of death from
burns and suicide by burns were 61.6% and 40.4% respectively:

3. By pathohistological investigation, the acute circulatory disturbance presented by con-
gestion or hyperemia of each organ was recognized. The degree of congestion and hypermia in
lungs were most significant in the cases of CO poisoning by City gas, and the degree of hyperemia
in the interstitial tissue of myocardium was most significant in the cases of CO poisoning by
charcoal fire, _

4. The anoxic changes of organs were markedly observed in cases of death from delayed CO
poisoning.

5. In the acute type of CO poisoning, neither loss nor softening of nerve cell in the globus
pallidus was observed.

6. The mice exposed to about 400 ppm CO by means of CO cylinder died after exposure of
25 to 27 minutes, and the blood CO-Hb level was 48.6 % at the time of death.
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