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Carboxyhaemoglobin in the Postmortem Animal Muscle Tissue
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20 sampfas of past martam sheep muscle wors
exposed to smoke for verfable duration and were stored
under varylng eenditlons, Carbosyhaemoglobin levels
ware eslimaled In pre storage samples and aftor 24, 48
and 72 hours In the slored semples. There was a small lall
In earboxyhacemagiobin levels when samples wore stored
at £°C In the dark. Thare was a marked fall In
carboxyhaemoglobin levels when semples weep exposed
to atmaosphore In transparant botiles. Higher the Inftial
loevels of carboxyhaemoglobin in the tssues, higher was
tha decay rate alter exposure af atmosphere.

Keywords - Muscle Carboxylhuemoglobin, Aircrall
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introduction

Est[maliun ol carboxyhaemoglobin levels
in the blood or postmoriem tissues ol aircraft
accident viclims forms an imporani aspect of
aircralt  accident invesligation. Many aircrafl
accidents particularly those invelving combat
aircrafts, lead to total disintegration of bodies wilh
the resull that blood may not atways be available
for toxicological analysis and the analyst may
have fo depend on only a piece of the
disintegrated tissue for carboxyhaemoglgbin
eslimalion. Mareover, carboxyhaemoglobin being
photolabile, its levels are influenced by various
environmental factors like sunlight and variable
lemperature.

The present study was, therelore,
undertaken to determine the eifects of slorage
conditions on  predetermined  levels  of
caboxyhaemoglobin in the posimorlem sheep
muscle lissue.

Materials and methods

Twenly samples of Postmoriem sheep
muscle tissue expos8d to smoke for variable
duration were utilized for sludying the effects of
various slorage condilions. The smoke was

produced in a fabricated smoke-chamber by
buming rags and fragments of plastic and loam
material alongwilh the avialion luel o simulate
conditions as akin lo aviation environmenl as
possible.

Ten samples were exposed 1o smoke/flire
for hall an hour {sample Nos 1-10) and another
ten for one hour {(Sample MNos11-20). Aller the
exposure, blood was eluted from each sample in
0.1% Liquor ammonia and carboxyhaemoglobin
estimation carried out using digital reading
Beckman serigs 34/UVivisible spectrophotometer.

Each sample was lhen divided inlo two
portions, one of which was exposed to
atmosphere in transparent bottla and other was
stored at 4°C in dark coloured botlle for 72 hours
and carboxyhaemoglobin level eslimated at
intervals of 24, 48 and 72 hours.

Resulls

Table | Carboxyhaemoglobin levels In postmertem
animal muscie lissue samplas bafore and after

storage al £
Sample  COHo% COHE,
ka hafra after siwage at 4°G
slorage
21 hos 48 haurs 72 hours
1 438 420 4.20 4.0
2 4.28 4.2 4 76 4,10
3 140 150 1.3 1.06
4 540 5.28 216 5.00
5 E50 642 600 586
[ 244 540 5.40 5440
Fi 346 .50 320 300
] 420 400 A.56 318
g 548 540 500 450
12 5.00 4.20 4,10 296
Mean i 4 477 405
] 1.3 128 1.32 1.40
Range 14 -85 15-842 136 -60 1.06- 5.66
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The mean carboxyhaemogiobin level of
4.54% decreased 10 4.05% with a SD of 1.40 alter
storage at 4°C for 72 hours.

Tablae Il Carboxyhaemogiobin lgvels In postmartam
animal muscle tissue samples befora and after

exposura 10 atmosphera
Sampln  COHU COHLY
Mo hilorg abior exposut 16 aknpsphord
DI‘PﬂE‘lJrH
24 howrs A8 howns T2 bl

1 473 00 0.00 000

2 4,28 202 150 050

3 140 1,00 000 000

4 540 322 262 1 .06

5 .50 420 g 122

B had 416 282 0.00

7 348 00 el 132

] 4.20 Q.00 0.00 .00

a 640 412 2.54 200
10 R0 3,00 378 1.4
Mean 4,64 Fdn 163 1]
=0 153 153 102 069
Hange 14-85 00422 .00 -3.76 000 200

The maean carboxyhaemoglobin level of
4.54% decreased to 0.73% wilh a SU ol 0.69 aller
axposure 1o atmosphere lor 72 hours.

Table Il Carbox yhaemoglobin fevals In
postmoriem animal muscle lissue samples bafore

and alter storage at 4'C
Sample  GOHb% COHBS
Mo, biofare bl storage 1470
storage
24 hors A8 haurs T2hois
11 538 640 6.30 656
(] 04 5.g2 S84 564
13 7.88 100 705 700
14 680 612 578 500
15 5 56 5.08 550 A8
16 540 5,086 432 450
i7 &0 B.00 612 518
18 560 5.0 5,86 572
14 .28 oK 510 484
20 5.40 568 550 533
Waan b2 sar hE3 250
&k F):'2) 048 059 0.

Frangn H40-T06 506-7.00 4.82- 705 4.78-700

The mean carboxyhaemogiobin level of
§.22% decreased 1o 5 50% with a 5D of 0.70 after
storage at 4°C for 72 hours.

Table IV Carboxyhaamoglobin fevels in
postmaortem animal muscle lissus samples before
and after exposure 1o aimosphers

Sampeo COHLS COHES
Ha. badore afor oxposurd i almasphare
EpoELTE
24 hours A8 herurs 72 hours

1 638 450 210 1.02
12 504 488 a.m 100
13 186 528 .34 a2
14 EE 248 0o Q.00
15 595 264 112 000
16 &80 288 0.oo ooo
17 610 k1t 218 204
18 SE8 P 1.00 .00
19 628 8.8 342 210
2 520 T 1.2 0,68
B B 1 1.0 LEl
5D (1 1.23 112 0,85

Rage 540785 248628  000-342 000210

The mean carboxyhaemoglobin tavel of
6.22% decreased 10 0.91% with a SD of 0.85 after
exposure o aimosphere for 72 hours.

Discussion

The importance ol carboxyhaemoglobin
estimation particularly that of its grossly elevated
jevels in the blood or tissues of aircraft accident
viclims, can not be overemphasised and leaves
no doubt about the antemoriem gxposure of
vietims to carbon monoxide' *. The interpretation
ol marginal levels of carboxyhaemoglobin which
may Qive an gnlirgly new direction 10
investigations in a fatal aircraft accident becomes
dilficult at times, not only because carboxy-
haemeglobin levels of as much as 8-10% may be
found in the blood of chronic heavy smokers™® !
but also because carhoxyhaemoglobin levels may
deteriorate subseguent 1o death due 1o lactors like
time-lag. and exposure to atmogphere and
sunlighl™ "

While studying the effects of storage al 4°C
orn predet&rmined levels of carboxyhaemaoglobin,
we have found that atthough, the mean
carboxyhasmaoglobin level in tissue samples
exposed lo smoke for halt an hour has fallen from
4.54% to only 4.05% alter storage tor 72 hours,
but even this decrease is statistically signilicant.
Similarly, the decrease in carboxyhaemo- glebin
lavels from 6.22% 10 55% in one hour
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smoke-exposed samples after slorage al 4°C for
72 hours, has also been found lo be statistically
signilicant.

Both sets of samples have shown a very
highly significant delerioration in  carboxy-
haemoglobin levels when exposed to atmosphere
in transparent bottles with virtual, disappearence
ol carboxyhaemoglobin within 72 hours. Another
signiticant finding from our data is that, higher the
initial level of carboxyhaemoglobin in the tissues,
higher is the decay rate aller exposure 1o
atmosphere, a linding which is in agreement with
Ihat of Camps® and Hyde et al' "

It, therelore, becomes amply clear that an
utmost  restrainl must be  exercised  while
interpreting the marginally high levels ol
carboxyhaemoglebin in blood/lissue samples of
aircrafl accident viclims and no efforts must be
spared to relate these marginally high levels to
circumstantial evidence of the accident and the
slorage condilions to which samples have been
exposed prior o analysis.

Moreover, considering the diversity of
factors influencing carboxyhaemoglobin levels, it
can be emphasised that the muscle tlissue
samples for Carboxyhaemoglobin estimation must
be collecled wilh the least possible delay after the
accident and then immediately stered at 4°C in
dark coloured bottles, so as to ensure mirimum
decay before analysis.

Conclusion

Carboxyhasmoglebin levels in the tissuss
are influenced by a wvariety of environmentat
factors and slorage condifions, to which due
consideralion must be given before interprating

their significance in the invesligation of aircrait
accidents. The sludy has the limitation of using
animal muscle tissue which may differ with human
muscle tissue because of species dilferences in
the affinily of various haemoglobins to carbon
monoxide.
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