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EATETH
By Pamela Weint raub

l l l  i l l  S rng ley  sh rve red  as  he  t r udged

l -  pas t  t he  i amshack le  b rowns tones
H  o f  Sou th  B road  S t ree t  The  he f tY

mar t i a l  a r t s  i ns t ruc to r  made  h t s  way  t o

the f irst-f loor olf  rce of number 1427 and Iel l
p a i n { u l l y  i n t o  a  c h a i r .  E v e r y  m u s c l e

dep le ted ,  each  i o i n t  t h robb ing  w r th

Ph i l ade lph ia ' s  l a tes t  ch i l l ,  he  wonde red
whether  he 'd  ever  teach karate  again

The  young  i n te rn i s t  who  f i na l l y  i nv t t e  J

Sing ley rn to  the bare rnner  o{ f  rce drdn ' t
l ook  as  i f  he  cou ld  o f f e r  much  hope  He

s i m p l y  f  i x e d  h i s  p a t r e n t  w r t h  a  b l u n t
gaze and solemnly began his exam After

30  m inu tes  D r  Rona ld  Coda r ro  cou ld
te l l  S ing ley  on l y  t ha t  h r s  l i ve r  was  b loa ted

and  h i s  ne rvous  sYs tem damaged
By  June  1981 ,  D r .  Coda r ro  had  S tng ley

hosp i t a l i zed  f o r  a  
"wo rkup . '  A  body

scan  and  b ioPsY  to l d  h im  tha l  t he
d is t raught  pat rent 's  scarred l iver  had

de te r i o ra ted  l r ke  an  a l coho l r c  s .  t hough

S ing ley  i ns i s ted  he  ra re l y  d rank .  Then .  t n

the fol lowing weeks, Singley's symptoms
mounted:  Hrs  f ingers  and toes grew

numb;  h i s  head  and  abdomen  th robbed .
he became anxtous and conf  used

Codar io  cou ldn ' t  dec ipher  the  cause
of the strange i l lness,  but he drd know that
Srngley was a Vietnam veteran. Before
long.  he  s ta r ted  wonder tng  whether
the symptoms mrght not be due to the
notor ious  agent  o range-a  herbrc ide
tha t  had been dumPed on V ie tnam to
destroy crops that fed and camouf laged
enemy t roops  Codar io  to ld  S ing ley  he 'd
probably been exposed to some kind of
tox in  and adv ised hrm to  see a  lawyer

A few weeks  la te r  Codar io  rece tved a
ca l l  f rom Hy Mayerson,  a  Pht lade lph ta
attorney who represented vets wtth
i l lnesses  they  c la rmed were  caused by
agent orange 

"Would you l tke to see
some other veterans who've had
exposure?" Mayerson asked 

"You mtght
be  ab le  to  he lp  "  Codar io  sa td  sure '
and the next day he recetved weeks of
background read ing  rn  the  mat l

Agent  o range,  Codar ro  learned,  was
one o f  many herb ic ides  sPraYed tn
V ie tnam dur ing  the  1960s and 1970s.
Given r ts name because r t  was shipped
in  o range-s t r iped bar re ls ,  agent  o range
was made la rge ly  o f  a  chemrca l  ca l led

phenoxyacet tc  ac ld  l t  was  usua l ly  con-
taminated  wr th  a  smal l  mo lecu le  known
as droxrn ,  sa id  by  some to  be  the  most
po ten t  tox tn  on  Ear th .  E leven thousand
veterans  were  su lng  agen l  o range
manufac turers  fo r  what  they  c la rmed
were  droxrn 's  d i re  s ide  e f {ec ts :  depres-
s ron ,  loss  o f  sex  dr rve ,  lo in t  parn ,  even
cancer  Large  numbers  o f  ther r  ch t ld ren
they  charged,  were  be ing  born  w i th
deformed hear ts  sP ines  and l imbs

But  the  exper ts  sard  there  was no  rea l
evrdence- no bpchemrcal  evidence-
to suooort  such clarms. The veterans
troubles.  these experts sard.  were nothtng
more than a potpourr i  of  unrelated
symptoms af f l ic t ing the general  populatron
in  rough ly  the  same ProPor l rons

After examrnrng about 50 or 60 veterans
referred by Mayerson, however. Codarto
observed a strange pattern that  made htm
th ink  o therwrse .  L ike  S ing ley  ve teran
af te r  ve teran  complarned o{  persona l i l y
c h a n g e s  n u m b n e s s ,  a c h i n g  l o i n t s ,  a n d
ex t reme sens i t rv r ty  to  sun l igh t .  Amaz ing ly ,
a lmost  a l l  o f  them seemed to  be
descr rb rng  porphyr ra  (pore- fear - ia ) ,  the
rare  d tsease tha t  d rove  K ing  George l l l
mad dur rng  the  Amer ican Revo lu t ion

l f  Codar io could prove that his pattents
had some form of porphyrra,  he would
be the {rrst  researcher to establ ish a
b iochemica l  l ink  be tween agent  o range
and the veterans' symptoms With such
evidence in hand. he'd be wel l  on his way
to  he lp ing  them get  the  economic  and
mecjical aid they'd been denied for years
Wi th  a  b i t  o f  p rob ing ,  he  migh t  even
f rnd  a  cure .

C lassrca l  porPhYr ia ,  Codar io  knew,
resu l ts  when the  l i ver  churns  ou t  mass tve
quant i t ies  o f  chemica ls  known as
pcrphyr ins  (po ; 'e - fu r - ins )  Porphyr ins
produced by  hea l thy  l i vers  normal ly
combine with i ron and protein to {orm
hemoglobin,  the crucial  prgment in the red
b lood ce l l  Bu t  somet imes-because
of  a  genet rc  de f  rc rency ,  o r  because o f  an
unwanted chemrcal- the l iver becomes
drseased,  manu{ac tur rng  porphyr tns
in excess The extra molecules then travel
th rough the  body- to  the  skrn ,  where
they  cause huge br l rs te rs ,  to  the  s tomach
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where  t hey  cause  abdomrna l  pa tn ,  and  t o
the cent ra l  nervous system and brarn where
t h e y  c a u s e  n u m b n e s s ,  p a r a l y s r s .  a n d
sch rzoph ren ra .

De l v i ng  i n to  t he  l i t e ra tu re  on  po rphy r ta

Coda r i o  soon  f ound  a  pape r  t ha t  rmp l t ed
h rs  hunch  abou t  agen t  o range  mtgh t  be
correct  The d iox in  that  contaminated agent
o range ,  t he  pape r  sugges ted ,  cou ld  s l t p
i n to  t he  nuc leus  o f  a  l i v rng  ce l l  and  a l t e r
gene t i c  ma te r i a l  so  t ha t  t he  ce l l  p roduced

huge  quan t r t i es  o f  Po rPhYr tn .
By now Codar io  knew he was hot  on lhe

t ra i l  o f  someth ing and began scour lng tne

coun t r y  f o r  a  p l ace  t ha t  cou ld  ana l yze
the  ve te rans '  u r i ne  f o r  any  s tgn  o f  t he  d t s -
ease F ina l ly  he learned of  the Watson
Laboratory ,  an rn ternat iona l ly  acc larmed
porphyr in  center  a t  Abbot t -Nor thwestern
Hosp i t a l ,  i n  M inneapo l r s .  He  p laced  a  ca l l
to  Zbys law J .  Pet ryka,  the lab 's  chref  re-

sea rch  chemis t ,  and  exp la i ned  h i s  hypo th -

es is  
" l t ' s  a  d is t inc t  poss ib i l i ty .  

'  
Pet ryka to ld

Codar io  and vo lunteered to  analyze the
ve le rans '  unne  h rmse l f .

Codarro  spent  the next  few weeks co l -
l ec t rng  u r i ne  samp les  f o r  Pe t r yka  Work tng
la te  rn to  t he  n igh t  w i t h  a  g roup  o f  Ph r l a -

de lph ia  veterans,  he { i rs t  pa in ted '100 
con-

ta i ne rs  p i t ch -b lack ,  s tnce  l t gh t  des l roys
po rphy r i ns .  Then  he  f  t l l ed  each  con ta tne r

wr th  l f t e  u r t r r e  o l  an  a t l t ng  pa t r cn l  a t t c j  c l c l l

t he  samp les  t o  Pe t r yka  by  ea r l y  Oc tobe r
To test  for  excess porphyrrns rn  the ur lne

Pe t r yka  used  a  l echn ique  ca l l ed  l t qu td

ch roma tog raphy :  F r r s t  he  pou red  each  u r rne

samp le  on  t op  o f  a  g l ass  co lumn  f  r l l ed  w t th

s i l r ca  powder ,  t hen  he  wa i t ed  Heav ie r  mo l -

ecu les  wou ld  pass  t h rough  the  powder

more  qu i ck l y  t han  l r gh te r  ones :  i f  Pe t r yka
knew the  we igh t  o f  a  mo lecu le  he  cou ld
de te rm ine  r t s  exac t  r den t t t y  mere l y  by  no t -
rng when r t  reached bot tom

Tes t i ng  samp le  a f t e r  samp le  t he  chem '
r s t  d r d  r n d e e d  f r n d  l a r g e  a m o u n l s  o {  r e l a -

t i ve l y  heavy  po rphy r rns  seep ing  t h rough
the  powder .  Ana l ys rs  revea led  t ha t  t hese
po rphy r i ns  we re  s tm t l a r  t o  t hose  f ound  i n

the  u r i ne  o f  peop le  abus rng  a i coho l ,  ba r -
br turates,  and ant idepressants  When such
pa t i en t s  s topped  the i r  abuse .  t he t r  po r -
phy r i n  l eve l  usua l l y  r e tu rned  t o  no rma l  Bu t
even when the researchers  exc luded { rom
the i r  s t udy  a l l  ve te rans  w r th  d rug  o r  a l coho l
prob lems,  they found that  60 percent  o f
t he  u r rne  samp les  had  two  to  f r ve  t lmes
more  o f  t hese  po rphy r i ns  t han  expec ted

The  f i nd rngs  sugges ted  t ha t  t he  ve te r

ans had a form of  porphyrra  But  to  be surer ,
Pe t r yka  ran  t he  u r i ne  t h rough  a  t es t  ca l l ed
the  Eh r l r ch  reac t t on  based  on  l he  ac t l on
o {  t he  Eh r l r ch  so lu t ron  Th rs  c l ea r  so lu t t on
tu rns  pu rp le  when  exposed  to  a  va r i e t y  o l
chemrca l s .  i nc l ud rng  po rphob t l r nogen .  a
subs tance  t ha t  y re l ds  Po rPhYr tns

By  t h r s  pas t  w in te r .  Pe ' r yka  had  m txed

u r r f r c  s a m p i e s  i r o r n  1 5 1  v c t c r a r l s  r r l  t c : ; 1
tubes  { r l l ed  w r th  t r anspa ren t  poo l s  o f  [ : h r -
l r ch  so lu l r on  N rne ty  pe rcen t  o f  t hc  t ubes
g lowed  v ro le t  r n  seconds  Bu t  t r y  as  he

m igh t  he  cou ld  { r nd  no  s rgn  o f  any  o f  t he

chemrca l s  t ha t  usua l l y  t nduce  t he  co lo r

change  He  conc luded  tha t  t he  pu rp le  co l -
o ra t ron  was  due  t o  an  unknown  subs tance
Nrne ty  pe rcen t  o f  t he  V re tnam ve te rans  ex -

am ined  by  Coda r ro  r t  seemed  had  u r l ne
r r f e  w r th  a  mys te rY  mo lecu le

Pe t r yka  t hen  f ound  e leva ted  po rphy r tns

and  the  mys te ry  mo lecu le  rn  t he  u r t ne  o f  a

n rne -yea r -o ld  g r r l  whose  mo the r  and  f a the r

had  bo th  se rved  t n  V re tnam A l t hough  the
g r r l  had  neve r  been  rn  V re tnam he rse l f  she

su f f e red  exc ruc ta t t ng  pa in  l us t  as  t he  ve t -

e r a n s  d r d  S h e  w o k e  u p  s c r e a m r n g  a t  n r g h t

because  he r  r r i : s  ached .  and  she  wa l ked

on  he r  t oes  because  he r  { ee t  hu r t
Pe t r yka  has  spen t  t he  l as t  s r x  mon ths

sea rch rng  f o r  t he  unknown  mo lecu le  t n  t he

ve te rans  u r i ne ,  bu t  so  f a r  he  s  had  l t t t l e

l uck  
"Un t r l  t he  mo lecu le  r s  r so la ted  he

cau t i ons .  
"we  canno t  beg rn  t o  say  l us t  how

r t  has  a f {ec ted  t he  ve te rans  
"  

I ndeed ,  a l -
t hough  the  ev idence  rnd rca tes  t ha l  agen l

o range  i s  l r nked  t o  seve re  phys io l og rca l
prob lems.  the researchers  must  do far  more
work  be fo re  t hey  can  abso lu le l y  p rove  t ha t
t he  ve te rans  have  a  d rsease

Bu t  Coda r ro  neve r the less .  f ee l s  t he  ve t -

e rans  canno t  wa r t  f o r  a l l  t he  answers  Any
{o rm o {  po rphy r ra  he  exp la tns  can  wo rsen
f rom year  to  year

To head of  f  the svmptoms.  Codarro hopes
{or  FDA approva l  to  tes t  a  drug ca l led
hema t rn  wh rch  i nh tb i t s  t he  enzymes  tha t

spu r  po rphy r i n  p roduc t ron  He  a l so  sug -
ges t s  t he re  may  be  a  way  o f  e l rmrna t rng
the  o r rg i na l  t ox rn ,  l he  d rox rn  r t se l f  S tud res
wr th  an ima l s  he  no tes .  r nd rca te  t ha t  d rox r r l
t ends  t o  s tay  i n  t he  body  i nde f rn i t e l y .  c r r -

cu la t rng  f  r om the  l r ve r  t h rough  the  b i l e  { l u i d

and  back  t o  t he  l r ve r  aga rn  Bu t  i {  a  chem-
rca l  cou ld  b rnd  t o  d tox rn  du r rng  t he  cyc le .
prevent rng r t  f rom reenter tng the l rver .  t t

mrght  pass out  o f  the body and s top pro-

vok ing  po rphy r rn  p roduc t ron  once  and  f o r

a l l .  Jus t  such  a  d rug  Coda r ro  adds .  was
recent ly  used to  b ind molecu les o f  ke-
pone,  a  porsonous pest rcrde that  behaves
l r ke  d iox in :  t he  same  d rug .  o r  one  l r ke  t t ,

m igh t  be  made  to  { i gh t  d tox tn  as  we l l .
The u l t imate answer  maY be far  more

complex V ie tnam veterans were exposed
to  a  m ix tu re  o f  15  he rb i c i des  and  pes t t -

crdes wt th  names ranging f rom agent  b lue
(arsenic)  to  agent  purp le  to  agent  p ink The

sold iers  absorbed each of  these wi th  the

arr  they breathed,  the water  they drank '  and

the food they ate. The combined effect may

fo reve r  be  i nes t tmab le
Bu t ,  as  Coda r i o  says ,  

"Even  i f  we  neve r

so l ve  t he  mys te ry  comp le te l y .  t he  rmpo r -

t an t  t h i ng  r s  t o  s top  t e l l i ng  t he  ve te rans

t h e r e ' s  n o t h r n g  w r o n g  w i t h  t h e m  O n e

hund red  { i f t y  o f  t he  two  hund red  peop le

l ve  examrned  have  po rphy r i n  p rob lems

numb f  r nge rs  and  hands ,  and  an  unknown
mo lecu le  cou rs i ng  t h rough  the i r  sys tems

I t  s  t ime  to  qu r t  t he  den ra l s  and  he lp  OO
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