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THE AERO MEDIC AL SIGNIFICANCE OF SICKLE-CELL TRAIT: A REVIEW

I. Introduction. ‘l’i repolt by Green. 11 11111 S i u i u i f l , 111111 Serj eauit
‘[‘ravel by air  is l i t )  Ioiiox~r ai m i l i l f I s i m n i  lu xu ry ap~a.aud in l)e e i imlwr  I97~. TIme fo l lowing

to I c  t’ui jt tyct I i v  fa vort I I e p11 i n a l t w  \Vcit Ii I f \~ 
.1811 l i i i  I V .  lI t  I l t ~~l ( I I  1 ( 8 1  It I s 1 tegn II I f )  SI Is f i l l  t I uit

I m a t j ( fn s .  ‘I(l(lii V it is lie f 8 s t e ~t a m n l  o f t en  th e pei li.ups i lie i i sk  of alt  i t u t k  to sit k ie—i i a i t  1- a l  -

i i i ( ) s t  ~C O I i O l I i i ( f l I  i l l e ah i s  t t t  t i au i s po r t at  loll . In iwrs  was not so cleai I y defined ~~ t h o se  a u m t l i o r ~.

501110 Parts of th e ~voi ItI it i~ the on l y  i ) la1 l n a l  h itl  i i iu l i e t i t t ’ t I .  K o u i t — ~~h u i u m  of .~ ( cra . ( i lm ai ta .
means of t rav e l .  ~o tha t  the I)e0P le who now h a s  Imat l  1 1 1 1 1 ( 1 1  ( I i i t I ( a l  cx I l ( l ien ( t Wi th  — l ( k l e - f ( h l

ava i l  th ei i iselv es of it are not only the lw a lt l i v .  (115eI15(’. 11i~ let ter  to f l i t  (~(ii t0F (I f  tin B r i t i — l i

~ve l i —n o utr i s imed ~u m n r i r a us nmmt1 Eu l I f I l t e a l l s  ~v iiti  Medn al . i o u m t t i a P  ( J n n u a i v  197~ ) ( l i t i t i zeti h a

have i~eeii the sitltje et s of — i t  l i t a n y  a e r o u l l e t h i e n i  Te l ) f ) r t  111) 11 1 o I I I lu ( i o n — of (he eii  / ~,/ . lI ~

in vest igat ions :  today a i r  t r ave le r s  iiiay ha I i i  I— - I te t u a t  ing l lie c o n f u sion ~v I i i t ii hi : is  fm st v t i 8 i
zens of tievelo iu itig iu at If I l ls  0! eVen I ml ient s I i-n v — t leca t k s  s h I d  ii mit  let I t 1w ii se of t lie t ( 1 1 1 1  58 i~ Ic —

cling to centers of t rea t n ie nt .  t t 1 1  t i i i i t  esI ) (~cialI .V i i i  I t h I l  ion I t t  av iat  l o l .

W ’it li a greater var iet y ant I  iu l i i i u l i e r  of au Konot e y — A i i t i l u i  it o i i i t ed  t , h l t  I l i n t  a nor i i ial  hie i i io —

~Iassengers ali11 I r ewll l e i i i l le l - s . we —luouml t i  not lIt giob in (1 111 ) level i i i  : issot’ial ion wi th  1 l)~ s i t i \ e

~ I I 11)11 5t~(l tO ( f  a t o i i e s ~ tt t i i t  r r i iwiea  se i l l  t l i t  s l i c e  i i i  lug I e~— I does ii t j I  I ’ ( ( l  I I I  Ic t I u- a x  i ~t cio c

Val ie t y -ill d i i i i i i i l t t i ~tf i t t e u l i t a l  i l i ( i I l e l l t S  i’— ’ ( I  of 5 ( 111W ( f t  l i t i l  a h i u t t i i i i a l  f i b  l int I f I f l i l l  t t t n t  l ’ l Inh l (

c ia te t i  w i th  f l ig ht .  (‘ )n s i l l er . for ( X f l h i i l ) i e. ( l i lt  lo an i l t i t u i t i t  intoleran ce.  W i th  ie ft i’euu -c I t )

of t h e  ca~e~ repor ted II V ( u lee n f l u i n t s i i i a i u .  aiu ’ l  I l ie ( H i a i u n i a i i  nurse. in warned t i i ; t t  “I i
•
\ 1:ti t i l l

Serj eant  
111( 1s t ~t r ik ing t h i n g  about t i w  i ine l i l og l ( ) l i l l  c!e(-

• 
t rop l ì nesis of l ick li cell — f 3— t ha in s-ne! i i i  a i ~ all

A ~(l— vcut d—0lI 1 (-~ ha ii a ian ni i  rse f ly ing  an t i l l  — 

—‘ 1)811 ( 111 ~V it Ii no i t o  ure f 1t a I I I n t l I I t  , ‘‘hol ii i
zet I a t  rc t a f t  at al saut 11 ) .OO() ft ( %~mtl t an I ft 1111111 in sj t k h  — e el I a naei mm in . . . . ‘ I I  it

in)  froi II KuiInnl ’ i to Accra de vOl ~) pe(1 n I h  t t i iiex~ le riencet I. ~t ti i  f r  t iuted wit ii i t h i  an el t i n —
al l ( l o l i i l l la l  pain II I  f l ight.  On ar r iva l  l i l t  ~~~~ phoreti c st ri p w i t h o u t t i m e  cOill i n I .  111111 W i t  11( 1111
adl i m i t t e l l  to hospital w i t h  seve re ~~il l l l  an(l 

~ u 1uies for A .  and S. will  a limi o st t ’er t a i i i l v  t ; m l l  it
hoa rd—l ike  r t g i d m t v  (If t h e  Whole aht t l o i i i e , i .  . . . 

~i t i ~ lt _ t t r 1l f r u i t
She iimnde au u i n t vent fuul recovery froi ii  what . . -

• . • . • - Oilier c O l l f l l Ct I l l , r  r e la l i l l .  oil I I V I I O X I I 1  and
IS Pre~u iI ~~~l to lIe liii I l I t n I l t  ive mn ( i I l e i l t  iii t i m e  . • — - .
sriuall bowel. I l aelI i ot r loluu -t u i t l i e s  l a t eu 

sic kle t r a i l  I m a u c  a j ) ~s a l l l i  i i i  I l i e h u l e i a t l l i f .  1 lOs
Pu llt 1 ~vi l 1 review t Ii t st  ai id 01 h i et  i t i l O l t  S.

sh owed sh e  was a sickle—ce l l  t r a i t  carr ier .

This is one O X a l i l } !1 o f  ~~~~~~ l 0 1) O i t s  85~ 1) 1 i i I  - II. Technical Background.
ing t h i t  sll kl0— ( Oll gene ~V i t l l  l i l s e s  f l i n t  ( alu O t ( l l l  A p r i l l m a r V  uuim -t iou ( I f  111(1(111 is ( l i t  I 1 i i l l s l ) 0 1 t

111111cr t t t t i t l i t i o n s  of mi t i l d  to s l I t l I  hI ~~~ ) OXii l .  ( I f  oxyge n ( )~) to ~ t hit ( 1 1 1 ) 1 1 I i s s l i t s. ( ‘ I I I  cli i
Th ese repolt s should not be f l u i e s t  iotue d i l l  one fac to u s iii  t h is I l ’ l I l l s 1) O 1 t l i l t  ( i ) t i m e  l l l ( l t ) ) I s ( )

respel t : Smite ind iv idua l s  whose 1111 ldood t e l l s  l - O l l t e h l l .  i i )  t h e  l a t e  t t f  I l i l i s s  flow. and 4 i i i )  l I m e
were later  shi owii liv -c l-ceI l ing t e s t s  I t )  t o n t u l i l l  l a t e  ( I i  f a c i l i t y  w i t h  wh ic h t i l (  1)10011 al ( l h u i I ( s

hi e lu l og loht in  S. t l i t l  i u t t le t t I  su ilTei 501111’ k i i l l i  ( I f  ( )~ in the lungs 1111( 1 u t i c a - c —  i t  to t i l t  t I~~~I l ( .

vns(lllll 1 i t i t i t i e t i t  hl f l ( ler  h I V f ) O X i (  (Oli (IitiOliS. Iluit. A fl i i l i 1 ) O 7 t l l f l t  o h m n i a t t t u i i s t  it  ( I f  l i l l y  t i s s u e I s

ll~ WO —111111 lat cu — t o .  51101 1 : ( i e e l l i l lg  t(~ t~ 01’ ( )~ r equl irel l iei l t .  and t h i s  t ony ~~I I V  t on s i t l e la b l y
ft r t h a t  I l l a t  t C i .  111 ( 110 5( Ij ) l l i st it fl t eti tests . \VI m eii t Ie  1)0111 Ii llg (I l l  1)1 lVsiO l ( )~~1 f i l l s t a t t  1111(1 I I s-I I I I ‘i~’
eva l iun t e t l  iii till llfl s( I j lhlis t ieatllh l i i ; i l l l i  ire not It  is we l l  k t l f I ~vn.  fm O X i i l l l j ) l O . that h i t  t o n t r a h

— f l f l i i el i t  to thiaguios e t i l e  genotype ( II  s i ckle — t ell I ledv olls —v ~l i - i i i  t (‘N S ) b a y  be i i r ever s i l t l v  i l m i t —
t r a i t ,  aged liv low- ( )~ J~~o’Js 111111 t I l e  —I i l l  a t le i 1i ia te  for

1 
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Normal Adult :

/ HbA(a 2$2)98%
HbA 2(a282) 2%

Hereditary Persistence ~ ET Us HbF(a 2y2) Trace
of Fetal Hb

(HPFH):

HbF (a2y2)

Normal: HbF(a 2y2 )

~~~~~~~~~~~~~~~~~~~~ a — Thalassemia : Hb Boris ( )  (heterozygote )
UTIS Wi lt s ~t~tIlii
Ifl Intl SeclIll 0

0
i~$TIFICA~IOU (homozygote) a— Thalassem~a: 

.. -.. . HbH( $4)
F E T A LI 

I I, ‘1)  ~ f~~I l ~~( ) i i ~ y tOTES DEATH

~:~~~
- - - . . T~ -1.- 

~--— $—Tha lassemia
HbA 2 (a 282) Elevated

i- ’ l ci TIE 1~~~_~ o i i l l g r l i I l I t I I a l i c  S I I i I I I I I : l l  if sr im ~o if t t t t  I l l u l lug lnh i i l  t~~b t t -s  f iiim ti in t i or ( i i l t I
a f i l l i t s  l i u l f I  fI- I l I s t s I c-u t- l t d I - I I I  t l t i  t l t I . t ( i i t t i I V  l I I q s i s t I R o  r i f  f c l a l  i l t ’ i i I l Ig l) ) IulI l
I i I I ’I It  I 1111 ( 1  I I I  t i l e  i l l i t ~ ) I I ’ l I~ of t I l l u l l I t I ,-it u l l i f l r - . ‘I ’iii t l l t t l ’ l  ( ‘ t t i l l I l i i r l I l S  1111  ) I I I I I I I I X _

1111 ) 1 V i i I V i I i l . r  u l l i X i I I i f — 5  if s) ’Voi’~t I  I l I - I l l I _ r t , I i I I  i V I i O S  i l l _ f f i i I l i l ( i  l i l  t l l ’ l ( ’ l ) l 7 _ y ( _~l i t I ’ S  1111(1
I II I t I ) ) z yg ) t t , - . ( f f8 11 t i l t  f l y h t l i ) l t y i t 5  i i i  t I I l i l l i r - 5( l l I l ( ’  l ) I ’ I s - t i l I s  ) ‘ t i l l t u I l l l  g i I ’ a t f - u — i l l a i l —
i~i r Tnal  a l l l i t i l l s if u l i F  : t h i s  IS 1 1 ) 1 1  l l ) ’ 1 t $ $ i t t j l V  l i s s l ) ( ’ i l I t t d  ~c - t l l m  i i  I F i  1.

• tonal flinetioll . t u e  k i t ln evs  being see-or a l to I lie J i l l / I  f i~ ~iitif ( f / I / r n/ I  ,o/ of ill, / f/ / I c  •~
- . Fi gure

( ‘N ~’ i i i  - - u l — I h i v i t v  to iivp ttxia . 111115 . for any 1 p1’~~5e 11ts a review’ ( I f  t h i s  s i l l fj e ct .  I I I  a l l  lib
I I s s I l t  1 1 1 1 1 1  t I I ( t ; t i ) l l h i t  st i 1 1 .  I I  1 - e l t l t i l l  l ev el  (II O~ t v j l t s f l i t  I t e i t i e  l I I o ) i e t v Is l l s — l ) I i a I t t i  w i t h  two
— l i l I l t l v  I s  r oj l t i r c d  : hcl~ w t h is level. a t - o l l f i i t  ion pu l l ’ s (If  pol ypept ilk ( h a m s (( leno led iiei-c h IV
( I f  mn ~h I fii t it utt v is sa i t I to t Xist . ‘l’iie ( )~ supp ly ( i-eek let tel-s) ~ n n o u l l i a l  m d i  v i d i i ahs  fet ut i l i l t
t O  1110—i  I i — — I l ) - is llOliI i lthlV ~vcll  a l t t t v t  I b i s  c u i t i —  ( I  [hF ) 11(( .leases to tIl ) Olu t ~ lltu t(t’llt a f t e r  h u i I  hi .
ca l level. : i— l h I I 1 I I I 1 — t  r a l t t I  by ut t e s t i n g  av erage The ~ polypeptieles . 10111111 i i i  111W. persist i i i  t i l t

l l l t I d i t i l t I l ( I I i s  I) .  l h i t i t 1 ’ t I i ( e (II 114 ) 4 1 till ft to l  l i o l i l l a l  adul t  h l e i l l o g loh i l l s  ( I l bA  lt n l i  I 1itA ~
blooll. t hat  ( n i l  i l I f I ( . N (  It ) too l e t o mit  )) .t ) !)( i~ l l~ it . instead of y ( 11111115. 1 I l tA t i l i ( I  I i l ) A ,  conta ins

n i l  blood d I n i n g  h )( i i oxls  of i i i  t - l ’ ( ased n i t t —  f~ 
or & chains uespt (-t iv (l . Au i i l h t e i i t t t l  f a i lu r e

a l a t l i t  I l e I l m I l h i d  or dt t I ’eas (( l h ho t a l  f l t >w.  h ’ai -t t l f  of a cha in  s v l lt h l e s i s  t i t u t y  result in f e t a l  (lea f ii iii
t h i s  a b i l i l v  I l l  ext I-nf l 1 1 1 0 1 0  ( I i  h i ss ( )  11 - 0)11 1 I lie the I m o l m m o z v i r f l h t s  ( ( f l l t h i t  ion or ~~fltl1htt sseltli I i ll

l ’loo l t I n t  t o t i l t  I ) t C i i l i i t l  l l a ja  ( I t  l i l t  O~— 1 I l l  h i e t ( ’ l t ) Z v g o t m s  i n t l i v id i t a l s .  I i i  ( o t h v s  a n e u m u i n  or
l i s ~o x- j ; l t  to l l e i i I - s - e ~ I I i )  l e l t a — e s  1 1 1 0 1 0  I I s  t I m e  f i l i a l  an i i l s i l f h i c i e im t  svnI I~ - sIs of fi

I I (  1, a u i t l  p t 1 d 0 - 1 1 1 1 — 0  1 1 1 1 1 1  :15 j I (  ‘( ). I l ~~’ l’ I ’ l s t s . polvpo p t i t l t  t - i l a i n s  t ( - — Il l ts in a s -v c l e  aneluiul

2 
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Ilss R It t t et l  ~v i t h i  aggi egui t ion ( I f  c l iu t i i t s  iii t he  Pc02
t i ry t hu r t ay t e .  It - -

1; t i i ( l 
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