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Determination of the blood carboxyhemoglobin (COHb) level is a great significance
for diagnosis of the cause of death of the victims found on the scenes of fires, car
exhaust and carbon monoxide (CO ) exposure. The aim of this study was to compare
the autopsy findings in victims of fires, car exhaust, and others excluding fire scenes
on a CO-Oximeter system in order to evaluate postmortem COHb profile with
reference to the causes of death in Taiwan. We examined blood samples of 139
forensic autopsy cases. Age and total hemoglobin did not significant difference for the
classified of the types of death by SPSS. Among the victims excluding fires, car
exhaust and CO exposure, 96.6% had COHb saturation below than 13%, and the
highest COHb level was 14.4%. The 19 victims of car exhaust and CO exposure had
COHD levels more than 30%, 17 fatalites was determined COHb greater than 50%

(lethal level) . Three of four victims of fire suicide had COHDb level below than
15.5% (with accelerate), the other one more than 50%. There were three burned
victims found on air accident had COHb levels ranged from 24.1 to 59.1%. All of the
samples had cherry-color blood when COHb saturﬁtion more than 30%, itisa
cofactor for diagnosis of CO intoxication. The seldom record of soot in victims was
found in this study. Only one victim of the group caused of fire death recorded

amount of soot in trachea by medical examiner, the COHb was 79.5%.

For forensic ‘toxicological application to analyze COHb of thermo-coagulated blood,
an experimental study was performed. Blood samples content 0.3%~59.3% of COHb
levels were gradually diluted with H20, two dilution was the best choice for the
dilution times of 2, 4 and 8. When dilution process, there was a stable data for COHb

testing but not for methemoglobin and oxyhemoglobin.

The stability of COHb was evaluated in postmortem blood stored at -20°C ~ 4°C and

room temperature, respectively. The levels were stable during 18 weeks when stored
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at-20°C ~ 4°C, little stable for room temp. at 18~22°C . There were terrible changes in
COHb level could make mistaken in diagnosis when postmortem blood placed at 30
“Chbeginning the fourth week.

Key words: carboxyhemoglobin, postmortem, carbon monoxide, forensic toxicology
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Oximeter % #M DG ¥ & + £ CO-Oximeter Z 44 » COHb 2% A 14 total hemoglobine (tHb)

REAFHE 2L AT o 4 1997 4 Matsuoka #4-8]% COHb & MetHb 2 3565 » 5354 5418
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QClLevel | SetFile# | pH tHb O2Hb | COHb | MetHb | HHb
7.147-
Level 1 1 7.187 | 168-192 | 720840 | 0565 | 107-207 [ 0555
7411-
Level II 8 7451 | 127141 | 77157 | 297377 | 40-100 | 453-513
7.536-
Level I 3 7588 | 7288 | 526646 | 154214 | 3494 | 131-191

R A BB REE AR TSR E4% B(NCCLS ) Bt -

B EHFL LM BT

HIRERB RS KRR BERARM 0 SRA% - A4S
R E I CO-Oximeter 471 5 i s BB IE - B A A AR KHEREE B
AT R A ERMAEZ S S~ SR LERES A RIS B £ 4 2
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7RI BABARAEI 200 ul. 55 5lAok 4%« w9 ~ ABHIE RO EREHE IN=Z3
EA CO-Oximeter #38] -

4) DBARBIRHEE R

B 5 BT R S A 185 COHD <15% & COHb >40% 245 54k » )ik
FTEB 4C ~ 20CREBLBRNIE » BIe— BB —k B ok FIEL
R N - el T &

4C10 %) ANTRE 4CAMFIRSTEK) % 348 R 1R 55
20°C(10 %) ENTRE-20C A (VERTICAL) 5 #i88 4% 77
AFER(10R) |ENATREN(022C)BHEBHES
[(RFER0%X) [ENTRTENG 0C)EH BELIRE

-E¢mtzﬁﬁ£§£m4txﬁ30%ﬁﬁﬁﬁMz’@wﬁmﬁ%%E%iﬁ’ﬁ
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13




N HRRERRHR

(=) HBaATRastER
B8 56 AR 11 AREBHMEAZEM 161 4 MR EHERRAETARZ EH -
SHA 139 AR RXER— R T ERMACRARIE— RIun ¥ RN ELS
o A2 SR ARAETHETEAZER - BOWERLT

1) #1884
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R PHEE 394 R ol AT ATREFR TN 405 Rk 8BSt 2 E
Rz 0Rs 2t PHEIRE  AERLEQRZHME MetHb EAR
55%> B.% 4 T0~85%2 F - FBiedm #£ 50 44914198 48 2 COHb ~ O2Hb ~ HHb - tHb « MetHb
ZERD R E —EE N - R R B ERSITR M B e (Hd FH4E 123
g/dL » 95%EHE M B 11.3~133 g/dL ; O2Hb = F44544 21.2% » 5B &R 16.5-25.8%
TRARRAESI L2 £ R - COHb 2414 4.7% » 95%IE BRI 3.9~5.6% ; MetHb
T 254% - 1ERER] 19.9-30.9% : HHb F3448 48.4% @ {EHE R 42.1~54.6% » &
COHb » MetHb ~ HHb 2 4R B RKMmA %t LERHA (P < 005) - BUE Fbig
SETHERER > HRAATHSE2 COHb & &4aH - HHb 8] &AM » MetHb f#8—
fAue F EHA EARR -

$Rmz pH ATME 632 AoHRAATSREZ T4HME 631 ZohERHERH L2
ZF 0 w8 AR - pH AR % CO-Oximeter ZMRRAHEMRBE » & pH=6 & pH>8 8] &
EARR )R o

BB Aot B4 COHb 2447 8%% 68 4 : COHb {4/ # 8~10%4 10 4 ; COHb
A 10.1~13%% 8 £+ | COHb EN7 13.1~14.5%% 3 44 § 34% : £+ H 558 - F]
B~ BRI TH 2 COHb %/ 10% » £z AT BRANR - REREY (&
B ) WA T &~ COHb /1% 13.1~14.5% » #is % COHb #8528 F Res% » 7T
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AEB SRR A 2 B Al B CO-Oximeter ZRUGER 3 XZMBET 2 H %5 2.C0- £
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—RER—aFEE > BREEEE COHb %/ 4% » ERRMEAY » BEKEE
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KRB FHHEES 20 £ 72 R P54 405 & wB A7 AHBEES
HEZR - BTBRAST A IRBA— AL P HH 0 BRI R S R E 54135
— RAs 482 COHb T34 62.3%95%4% # & I 53.7~70.9%; MetHb F3448 7.4% -
fEMER] 0.8~14.1% ; HHb 3444 158% @ 1 E M 6.0~25.5% ; ¥ mA 43t LA
BER - LAMMULS TLBATERER  ThaaBaz COHb 248

(P<0.05) - HHb Al% &4ah] (P<0.05) » MetHb f§—~ffbeh ¥ SHA KB A &40
W (P<01) - ESBMAEXAHE-RBFERZER A2 COHb 2 FiH
323% » 5%AE A E ) B 22.8 ~ 41.8% » — Rfbss ¥ F48z COHb 2 F-#448 62.3% » 95%
ERER] 53.7 ~709% © FRE T =432 COHb HEE#T LER - MK EBIF - X
%im%ﬁzﬁﬁ(kﬁﬁ)’&ﬁAﬁiﬁﬁ\@ﬁﬂgﬁﬂ—imﬁ¢%zi%
fRARA » FUUF 50 4 o § COHb 2484 AW 30%H 3 AR S EREMME - 2
BB & AMA 244 £ COHb {54718 1.0 ~ 14.4% » MetHb {4 53] 4 60.5 + 50.6%

ERANER > AN Mettb % COHb 2847 (@) smsER LIt AUT
mYAMEEREIIBE -

TRABEEEHSAHKBE CO ¥4+ JERS » #48 COHb 24544 COHb <15%
15% <COHb=30% ~ 30% <COHb =40% ~ 40%<COHb =50% - COHb>50% %45
R BB EA - 50T

CO &8

£ COFEHASBNANALBRARABAKBER— A b F &2 1942+ COHb>50% 2z
EHREE T4 EAMZ COb ANS50% 85 C2RBRTFERAGRESREL
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BEVTHIALEH BB FERT 88—tz COHb (A4 30-40%2 1 + fegbfd
BEZERERASRERRB, EH, B, B, BF, AEHEMRE LA E L8
BAY SRR EAE T Ao SR T o A3t CO P EHAE2 COHb 4454 v 30% -

K58
KB 2 H 1145 0 £ ¥ = 4% COHDb /15 4.5% » Bl it JEBBRA— RALS T 8T
AR FHTE o RiAE A 4B A © KR BARN 0 F— T KREGA
BA—Sbs 0 BIREGE | KRBIS S 2 COHb AN 50% - Bk §7.5% » 5414 ‘
B — AL T HRIE - £F COHb & 79.5% Z A48 B ASREFRALL
(soot) » KB REFAE BN AN LRARE — RARRIL » B RZBFRTHE LS
ZARE - #1996 £ Roider FARRE 21 #3) kA HJ2 541 COHb 4 4 3-30% » 1247
B, 18 4R N AR R Z I8 COHb 467 sAa 4 SUi5E 2 AR SIRFR 2075 R pr ok »
R HAEE - bR EE R Z A BI05R - RS BURAGEAPREZ IR » T
RALCEFRE  dNTRAR 85— SRBH RS COHb REAAMMESE - 5
$h =42 COHb 2 A5/ 30~50%2 R » 3 ¥ COHb 2 33.5% 245 8i@31HK
%0 BAEATRAN— FILR AR BB HTARANKRE—RILs -

KRB

KERBOFEXLRGRE (FOSXRE) - THRERRAFREFL204 P84
Z COHb &% 15% 3 #F2 B8 4 15 £ 30%F0 + | 442 30 2 40%H 0 3 £ 48 40-50%Pd -
THA#A50% o AR EFFER 2 RML COHb A543 5 41.1%& 36.8% » g F 2R,
Bk, - BT BARE— RALs - Avotk B4 K4 PEH —# COHb 44 793% + A
&R IR ERARMRAE, - Her =4 COHD /v 15.5% ¢+ & PrR—4 COHb % 1.8%h » %
AR B 11.9%K 152% » BR i RBRARF — BALSEP TR - kst o i & #ho
AR Z £ R - COHD 14 24.1~59.1% » £+ — B A FmRA B £ COHb 59.1% * 3
COHb 24.1% AR A B RMITERZEAR » FABRN—FALRB L -
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B AR~ R KRB - SRR E 2B B th# (Coefficient of Variation, CV) % 0.1~0.7
% ' A RIAREM - EEMARAE R & (College of America Pathologist) 2 85 3FEL:
T EHZTOEEATRELN —FERZRERLETRERSEANOBEE XA
RZBHEA GEATEE - FloRELME - ATHRMEA L 0 40 E % CHIRON 855 »
£ P CAP 2B ¥ £ 146 BRREHA ML 35 CAP St R X% EM2 CV 14 -
% COHb AR 15%85 CV {4 0.8~3.0% » S 4R th i 4% 4858 + % COHb &1 15%
F CV 3w » A% COHb {8/ 5% CV (A3 £ 9% » £ RAMA F BRBRBTZEE -

(Z) #HESHHLNEAE2 BTG

HRRE R R K F R RS SRRARE B RARE  PAEATE
80 CO-Oximeter #40] § i A S I8 - B b 688 AMIBREE > BR/TRATE S
%ﬂﬁ%{@&oﬁ@ﬁﬁ%&ﬁﬁi@ﬁﬁﬁo

ARE 03R48 o hr o tHD Ml SUR RIS RO AR M A 1 - REARAS S Ao tHD AL R T -
MELMR S TENE  HIFRE 24 £ F162 CHIRON 855 Z 848 #lE(2 g/dl ) » A&,
ERE 0 Fmba ERT A MZ AN AT - CHRON &2 A8 RHBARRRAE2Z &5H
B EHAR R B e FR AT M2 B 8L ERMAME L KA BNETES
ERBEAREN -

FE AR B EKAARERIE A » w42 - AR BT BREBRAEL tH T
RF (2g/dL ) B+ B b FHTEM S TR s 2 B F % CO-Oximeter 2 )% BIF2 3 -
4 CO-Oximeter MR AR T LAKLE 2B K& - ATHRHA 242 CHIRON
855 @ty S3901-256 Diode Array ##| 5 » Rk & 4B 2 550~650 nm - T:%4F 256 1845 i
BEGISFRAM » Sl TP A2 T e 37 BRI E2 - S E N
T

Total hemoglobin :  tHb(g/dL)={O2Hb}+{HHb]-{COHb]+{MetHb]

Oxyhemoglobin : O2Hb(%)=[O2HbJ/tHb

Carboxyhemoglobin : COHb(%)=[COHb/Hb
Methemoglobin ©  MetHb(%)={MetHb]/tHb
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Deoxyhemoglobin :  HHb(%)=[HHb]tHb

8 COHb AW R 50% 2iaB &+ 4217 E%R  aafiithiRBRes
ZAER ol + B+ o tHb L ERMMESHOR LRG> LR ERERAER
B iR o L [ (B — AMETZME) ARET2E] RFSEAS 2030
i+ o COHb BAMRBE 2 MFEMLIRBEL R BEMA 020 > kB +— -
R AR TR L 2B A | 4 MetHb & O2Hb 2 348 8] £ 30 #0482 4% ' MetHb
ZRRAEK200 2100 HBRZER R+ O2Hb 2 H L RATRAZILE
B ek O2Hb 2 A8 SRR + B0 8 ANT Z SR 8 84k - 42 1996 £ 4 A 4445 1 MetHD
B &MY COtb 2l Bkt AR TR P Lk B RHEE - COHb £AE
Methb 2 K#LE A HHE -

(W) oREEFEEMIPE

8 88 -6 AARE 89 F 4 A Lpt kB R ATEG 2 iR 0 F AR BRI — R L Ep
14 CO-oximeter #%] pH ~ tHb ~ COHb ~ MetHb 244 + #4%7F - A 484 & R COHb<15%
B COHb>40% 2z & Zf 5 HATHERAC - 20CRAE - IET B 2B
R B irF R R R L - AT AT ~ 200 Z3p5 88 » iRIB2 il )
AR EBZTRITFFRIT » T ERFZTRIRRA 518 - % W COHb « MetHb - (Hb
SRR 2 BRI LB +HZ 9T T -

4C R

£ 4CHRA7Z COHbHA0% 2 8iB 1818 (126 K) # » 15 % 4354 COHb>A0% 28
B -COHb z#{E A% & F | BRE%  ARBIMLIKESRHIGETER » SRR
BRERNERA > W#EL S+HAKEAF MREELNE > ARG A WAL
COHb + MetHb {4 B4t FFE > SULGHEAR - b 2 SERLELMILE RE L
1.04~0.77 » 427769 4 B ¥ B4 £ BR K - {2 MetHb 2 8048 $IL4M5 RASBRA AR TH -
4 F 4238 Mettb {44¢ 42%5+ £ 90%8% » 57 COHb Z #4813 KAZHB L AT LAEH » B
4]/l CHIRON 855 #:#] » MetHb 442 # 1t tHb - COHb &R R %% COHb
LA -
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2000 % Kunsman % A$% 45 s Hedd 835 % /A EDTA & NaF 5B 8] £5A3CHE
# » 47T £ IL682 CO-Oximeter 148|582 COHb #48 » 4% tHb 23 2 KX % H B
E# Mettb 2 LB W KR A -

20°CHRAFRF

Q0 CARIFARAEE » &35 COHb AR R/ 40% £ 210 18 A1k » 1 RRIFHBE -
COHb<15% a1t suiRiffiit FAR IR 4°C 8 it 2 48T » Methb FFRIART 445
FRAL  BFR SCHFHFAHRBE T RESRANETRL - SN b ZHAR L RR
B4 1.03~0.92 - 488 R - th SCIRAFBF AR T M RAEUE -

A2FE81822C

A% 78 1822°C@ERET IR 878 » B 4C ~ -20C 777 e Fl AT CO-Oximeter
(CHIRON 855) 2% - tHb £— Bk HEBZ A THARY » thf B 094~0.67 - {288

| BEA AT RN 0 5 10 B4 R EHA i LRERE 2

COHb>40% 248842 T RS $AF 07T 44542 COHD >40% 2 88 - A 2R -FRM8Y - &

PRETEREUE R R - B AR R TR B - MetHb (& A5 | B L
BBAE AR ML » Bk 4°C EAZSME 0 kol F > 3 MetHb 38 & 4 R 12

#%# COHb 2 A A ABMZHE -

EFEE#30C

B ERR g RENL R EE 3031C B@kikeed 3R COHb H£8E—BRAR
FEE O A 4 B BAZ Lo 1 COHD 48 A 20%85 S 8004 18 #£14 oo B Q43 T #E45 A0 20%
AR A EAA O TE 45 25 \EME R SUE S 2R A 34~39% » BPik
COHb 69.3%/% % 23.9% - MetHb z # {8 $#{LBA R T BRFHELAMERNNL - B
Rt A EREZASREEBABNRHTRY  MAELFRICHREFZ
ok IR ERRR ST K 0 B AN B TR AR L HMBR A - ¥ FERRHFZ
BT RN R R (24 tHD 2 AR AL AE TIRAG 2 tHh E-P8 @R ETRRS
F %55 COHb T A2 $1t » dotki e g /& R COHb & AN 50% @ & —BR LR
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AWBZ Rz BARE%EL  BABKELHEARE  LRHBAREYI0TIA
EaM HEE 2 EEEAEBATE -
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s LELL

(=) £ E2 &8
AXBEERA COMb 2 M ERRMENIFTERBBRZ AN LEHE K- fntE
FRRZER  ABRCR - Bkt EN2 4R > 2y &8 K LB ms e > Y1
HEBAAMA SRR BAERLEER -

(=) BH M2 BN
31 E41A CHIRON 855 CO-Oximeter #47 £35#:8] + M CO-Oximeter % B 3 & 5 # &
BRZ W T L BREGTREMFZA » ERAHZTHHE  RERLTRUISF
WA EREL BN XERARAREL 2T RETIF LS > tHb - O2Hb -
COHb ~ Methb - HHb & # @ ¥ # 2R HEH N S HB 2SR EEAR L2 XHRT LS
RN B BT ERIZSAUARBEIAES  ERBEEBMARZ
FIAKBE LR B THMS -

(2) mEHhExR
1) #x COHb = 448
R KRR - KR — Riost P SRR - R A 0208 - %K - B
BRCBE-EL 2B FIE 8% A% BEE 0 & Excel & SPSS #7K%RE
HUBAGSI O - BIXRATREZRBERER S £ E230E PIEKE 50 4
REMZAEST S HF R BHBESIHEENS AH4ER  SRAFMEE O §
(4b) 2o Esst L2 2 B> $88a d 96.6%2 448 & COHb &1 13% > R HiEs
144% > ABATIREAFH] - BANAERRABKE SR AL FHEL 194 ABRY
o 30% 0 Hh COHb>S0%E % & 17 ¢ Zdz = k2 R » COHb &/ 24.1~59.1% o
SRR HREHRE COHb 4 A7 30%5 4k % 2RABMALE, » THMASF L H2ZETF

2) mREHIBEZAE TP

BRORAERA  #8 - BARE  URAR R EHERE - B U ARERELT
B IR T EANME  RIR U ASRIRRME © BE A 03% 2 593%2 COHb
EEMBLA RAFATR T A - MRS T MetHb & O2Hb Z 8@ ] E FARZ 4K -
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3) MBIREF R3S

BRBZARAEH X, » B3R, COHb ~ MetHb 814 20°C A RSE - 4C k2 mALES
B 1B22CHAH - REBz i COHb E-THAIZ 188 ' AAMEHLLES  B2E%
4 30°C 174085 » COHb bR KR Y EHER » SBRBBLAALIRT - WATHRZ
R+ & 2000 F Kunsman F A4 i ki 835 2 5o EDTA & NaF i5 88| - 445

# 3°C ®F45 45 5T B CO-Oximeter 45-8)48 £ 2 COHb $44 » # o 3% EARTEA 4°C %20
VARRAETOR RN E At B i T B B ok 8 -

4) COHb #2 MetHb z Bfi f445 24

A THP COHb At R %5 Methb 2 A bmBE AL R EHEN » TR LTRIEAZ
CHIRON 855 CO-Oximeter #-i% &4 550nm #g » 28] 500~550nm AR yLi& % Mettb zF

B A EREMSMRB T X - AATHR T RERMR » #12 O2Hb & MetHb 2441
& » £4% O2Hb %% 0% - # COHb 2 {4 £ 9% 2 %% » 4 54 CHIRON 855 CO-Oximeter
R > otk sodium dithionite {8, MetHb 2 T4 R ARt B2 55 « Bak F 525
#E TRALRBRAFRAE L Methb 2 $M » UAK EFRSHIH2 24 2H Fib
ZMte A 4 Meth BRABRE - sEFT S AL RNS TR E L2 BT - 20Tk
2 FHRFEHFTAMRLABE -

|
|
\
H2H - ) B2 B IMRE PRA(ER sodium dithionite 4§ MetHb = T4 /4& > 4& COHb
\
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