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Birds pose & constant threat to alreraft and are
ene of the common fight safery  harards.
Ineldentsfaceldonts attributoble to bird strike are 8l very
high ali over tha world, In such eventualitios,
ldentificelion ol avien bloodiissue from waircrall iz of
paramaunt Importance, Mowiewvor, due fo avallabifity of
very scanty sample, which Is heavily contaminated and
poordy presorved, usual simple laboratory procodures are
fult of discrapancios. The utillty and afficacles of various
fuboratory procedures like chemical examination of blood
by benzldinesarthatoluidine fest, microscople examination
of bload lor nucleated red blood celis, haemochramoagen
arystals fest (Takoyama mathod), blood uren nitrogen/uric
acid ratle snd amino acid pattern by thin ilayer
chrematography under slmuloted alrcrash sifuations have
baan avaluated. The utillty of Banzidine Test Is very much
firmited but the presence of blood can be conlirmed by the
formation of hasmochromogen erystals, Avian red colls
are discernible up lo 48 hrs of exposure lo simulated
alrcragh shtvations. BUN/Ure Acld ralio and amine acid
paittern of avign blood is marginally oifferent from the
human blood and require further elaborate study,
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Birds pose a constant threat to aircraft and
are one of the comimon llight safely hazards', The
gravity of the situation can be realised by the fact
that US Air Force alone averages about 2000 bird
sirikes a yearz . There were 2559 bird sirikes,
costing ¥ 242,628,244 and & faialities that were
reporied to Bird Aircrafl Sirike Hazard (BASH)
team in USA during 1987°,

In the IAF too, bird strikes have resulled in
a loss of Rs.10.63 crores (1981-82), 9.09 crores
{1982-B3} and 22.82 crores (1983-84) as well as
ineparable loss of human lives®. A study carried
out by Aeronautical Development Agency on bird
strike’ incidenls of fighter aircraft for the period
1975-86 revealed thal of 431 bird strike incidenls,
damage to aircraft occurred in 409 cases (94.8
percent). Loss of aircrall was repored in 34 cases

{8.3 percent) oul of tolal of 409 bird strikes. This
study did not include accidents due to bird strike”.

In cases ol aircrall accidents due 1o bird
strike, identification of avian blood/tissue Irom
aircraft is ol paramount importance. It is usually
hased on circumstantial evidence provided by the
pilot, supported by damage to alrcralt and tha
presence ol leathers or blood or any avian tissue
which can be recognised. The former is applicable
in non fatal aircrall aceidents, where the airgrall Is
not abandoned after strike.

In latal aircrall accident investigation or
when aircrait is  abandoned aller  accident,
gstaplishmeant ol bird strike is very difficult.
Eesides, In many cases of reported engine
lailures where exacl gause cannol be lound, bird
ingestion into the engine résulting in failure needs
exclusion .This may help in Ihe Investigation as it
would delink this cause of failure from other
suspected mechanical failures and economise on
the invesligation effort.

Howavar, idenlilying and eslablishing ol
bird’s lissue/blood gathered from the remains of a
wrecked aircrafl body iz problematical, This
material is usually collected after a lapse of
considerable tlime, is grossly contaminated and
subjected to wagaries of weather. In many cases,
il is exposed 1o intense heal produced as a result
of post crash fire.

This study was, theretore, aimed at
sludying procedures like chemical examination of
blood by benzidine lest, microscopic examination
of biood for nucleated red blood celis,
haemochromagen  crystal  leslt  (Takayama
method), blood urea nitrogen/uric acid ratio and
amina acid pattern by thin layer chromatography,
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in fresh avian and human blood. These
procedures were evaluated to assess thair
efticacies under simulated aircrash situations as
wall,

Material and Methods

For study of avian blood, young fowls
(Gallus gallus) of while leghom class were
procured and housed In the animal house of
Institlute of Aerospace Medicine (IAM), IAF. Aller
raising them under standardised distetic regima
for 16 weeks, procedure lor collection of blood by
venepuncture on the undersurlace of wings was
standardised. 5-10 ml of bloed was collected and
subjected to, a group ol tests immedialely after
coliection and later after drying, In order to
simulale samples lrom an aircrash sitluation.

Fresh blood samples were examined
microscopically and biochemically to slandardise
the normal avian blood presentation. To study
dried bivod, samples oblained aller bleeding were
immediately smeared on a par of aidrame and
glass plates. These were kepl in open lo expose
fo ambient temperature, sunlighl, humidity and
conlaminated to simulate aircraft accident
situation and lested after a period of 2 hrs, 48 hrs,
72 hrs and 7 days. Glass plates, duly smeared
with biood were kept in hot air oven at 80°C for 4
hours and wvarous tesis were caried oul lg
assess their efiicacy/reliabilty when sample s
gxposed to inlense heal as may often be
encountered in immediate post crash phase.

Following tests were carried out on these
samples of blood -

{a) Chemical examination by benziding test®?

{b) Microscopic examination for nucleated rad
blood cells

{e] Haemcg;nmm-gen crystal lest (Takayama
method)™

(d) Blood urea mitrogen/uric acid ratic®®

() Amino acid pattern by thin layer
chromatagraphy' 1!

Human blood from healthy veolunleers
reporting to Medical Evaluation Centre, 1AM was
also sludied simultaneously under identical
circumstances and comparison made at various
slages.

Blood samples from commonly available
birds viz Ducks (Cairina Mosohata) and pigeons
(Streplopelia turur) were also subjected to the
above mentionad group of lesls.

Resullg

Fresh avian and human blood was
examined to lamillardse ourseélves with normal
marphology  of  red blood cells, relevant
biochemical profile and aminoe acid patlem.
Resulls are given in Tabla 1.

Table | : Aesulis ol Varlous Pracedures Carrled.
oul on Fresh Blood

Test Awan blocd Human Boost
Bentiding Test Intense bive colour Intensa blua colour
Mreroscope Exam- Eliptical pnk cells Aaund, pink discs,
Inbon hawmng ovosd nucelus MNen-nuclaatad,
Hasmachomaogan Otanga rad crystals Orange rad ergstals
Crysials

BUMA: Acd 181 upla 2641 4.5:1 upbo 5,61
ratia

Aming Aoid patiem Six bands St bands

Hed blood cells of birds do net show a
distinct nucleus when examined {without staining)
under ihe microscope: These cells appear
elllipticaliovoid and do not form rouleaux. They
are light pink in colour. Human red cells appear as
non nucleated round discs, forming roulcaux at
places. Howevear, Avian Red blood cells when
examined after staining with methylena blue show
centrally placed, dark blue, ovoid nucleus with
well defined nuclear mambrana. The nucleus
covers almost the whole RECs leaving a thin rim
of cyloplasm around it as shown in Fig 1.
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Fig 1. Photomlcrograph showing nucleated red
blood cells after staining (X 450)

Haemochromogen crystals develop
immediately and appear as orange red elongaled
blade shaped structures of variable sizes, joined
together at places thus giving feathery
appearance. The morphology and colour reaction
of crystals is the same in human and avian blood.
Haemochromogen crystals formed from avian
blood are shown in Fig 2.

Flg 2. Photomicrograph showing
haemochromogen crystals formed from avian
blood (X 100)

Blecod wurea nitrogenjuric  acid  ratio
estimated In fresh sample shows a distinct
difference between the avian and human blood.
Amino acid pattern on Thin layer chromategraphy

(TLC) shows six bands of amino acids in avian
and human blood correspanding 1o histidine and
argining togelher, lollowed by glycine, lyrosing,
methionine, phenyl alanine and leucine with
hisliding closes! 1o the poinl of application of
sample. There are no distinct diferentiating
features belween Lhe lwo pallerns except that
leucine movement appears marginally more in
case of avian blood as compared to human blood,
Schematic reprasentation ol various amino acids
separated s shown In Fig 3.
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H- Human; S-Standard; A-Avian: I-Histidine;
2-Arginine; 3-Glycine; 4-Proline; 5-Tyrosine;
B-Methlonine; 7-Phenyl Alanine; 8-Leucine

Fig 3. Amina Acid Pattern

Effects of exposure of avian blood to
various simulated crash conditions ara shown in
Tables Il and Il

Tabiz I ; Effects of Expesure of Blood to Intense
Heat (30°C for 4 hrs) on a Glass Slide

Test Awtan blood Huamars blood
Bonnding Test o+ H
Microscopie Exam- Call dabris and low Gl debris seen
inaton Lazre nuglal seen,

Hazmochromogan  Seen Sean

Crystals

BUNUde Acd 1o - 1.2 4671 - 481
rabo

Aming Azid patarn Six bands Sy bands
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Table Il : Effects of Exposure of Avian Blood to Sunlight Temperature,
Air and Humidity For 2 hrs, 24 hrs 48 hrs, 72 hrs and 7 Days

Tast 2 hrs 24 hrs 48 hrs 72 hrs 7 days
Banziding Test bt ++4+ it 44 et
Microscope Exam Calls Calls Calls Call Call

Saan Sean al Saan al dabris datiria
Pariphory panphary saan Rehen
Nuclaus Nucleus Nuctaus Nuclous Muclous
Seen Soan Sean Mat Saan Mol Sean
Haamochromogaon Saan Seen Saan Saon Sean
Crystals
BUN/MUric Acid Hatio 1.8:1 1.34 14 1.31 1.8
2.601 -2.001 -2.0:1 -1.8:1 -1.8:1
Amino Acid Pattarn Six Six Six Six Six
bands bands bands bands bands
Discusslon also observed that red cells are batter discemible

in alrcraft accident situations, many
substances encountered during investigation may
produce stains which may be indistinguishable
from blood when examingd by naked eye only.
Aviation fuel/oils mixed with soil and impression
produced by bark of a tree may produce brownish
stains like that of blood'. Thus confirmation of
blood by specific tests is a very imponant intial
requirement.

It was obzerved thal chemical examination
of blood by benziding test can be used as a
screening lest only. It found negalive, the
presence of blood is ruled oul. When positive,
presence of blood need te be confirmead by other
specilic lesls as it giﬁms false positive with a host
ol other materials'®. its ulility in aircrafl accident
investigation is very much limited.

Our findings are in agreament with that of
Richey et al'? who could identify avian red celis
after exposure o ar lwrbulance for 2 hrs 30 mis
on a T-38 aircralt which flew to 2 heighl of 42 000
fl and al speeds uplo 1.2 Mach They did not
extend their study to prelonged exposures and
intense heal as carried out in present study. They

when examinad aller suspending the dry blood
{lakes in distiled water and nol isolonic saline. It
is possible that shrunken REC in dried blood swell
after imbibing distilled waler and thus appear
clearly.

Haemochromogen crystals  could be
produced with ease from very minule quantilies of
blood retrieved after exposure to various vagarics
of weather and intense heat. The presence. of
blead can be confirmed by the lormation of these
crystals. The same has been the findings of many
other workars™ 1'% The sole limitation of this
test is s inability to differentiale between avian
and human biood. Cur findings are in partial
agreemeant with Stork'® who tound BUN/Uric acid
ratio of 1.8:1 - 2.4%:1 in avian lissue and 5.52:1 -
27,1811 in bat lissue. He did not study the
changes in blood/tissue urea nitrogen and uric
acid after exposure o wvarious vagaries of
weather.

The amino acid pattern obtained did not
reveal any significant dillarences excepl that
leucine movement appeared marginally  but
consistantly more in avian as compared to human
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blood. The amino acid pattern in different birds
studied looked allke and there was no change of
pattern in samples oblained after simulated
aircrash  situations. There were no gross
quantitalive differences in amino acids either, Qur
study is in partial agreement with Laham'’ wha
carried oul amino acid analysis In seven cases of
suspected bird strike using a "Chromobed resin®
(Technician) system. He could nol get an
unequivocal amine acid pattern and emphasised
the need for a quantitalive estimalion and more
sludies in the lield. We also feel that more
elaborate study is requirad in this lield.

In the present study, various conventional
mathods for delection and confirmation of blooc
specially from dried samples were evalualed. The
utility and reliability of various simple tests which
can b carried out tor differentiation of avian trom
human blood were explored. The elficacies and
limitations of these metheds in simulated aircrash
silualions were evaluated.
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