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Abstract Buckgrourrcl:  Increascd
UV rad ia t ion  ar rd  ozone exposure
n lay  cause "dry  eyes  o f  envr ronmen-
ta l  o r ig in " .  i f  the  nor rna l  an t i -ox ida-
t i ve  capac i ty  o f  the  tear  f ' r l rn  can ncr
longer  cope w i th  the  ox ida t ive  s t ress
The use o f  a l t i f i c ia l  tears  "v i th  an  ac l -
equate  an t i -ox ida t ivc  e f fec t  rnay  be
bene l ic ia l  in  the  t rea t rnent  o f 'd ry
eyes  caused b1 '  env i lonnrenta l  lac -
tt ' t t-s. Mctlutd.r:  The anti-oxrdative ca-
pac i ty  o f  var ious  cornrnerc ia l  a r t i l ' i -
c ia l  tear  p repafa t ions  wus de ternr inec l
* ' i th a nrocl i l ' ied TRAP plclcedule .
The t rvo  prcpara t ions  w ' i t l r  the
s t ronges t  an t i -ox ic la t i vc  c1- lec t  r i ,e rc
t l r c r r  c x i r r r r i r r e J  l ' o l  t l r e  i l  I r ( ) l c e  t i \  c
c f ' f ' ec ts  aga ins t  UV o l  ozone cxpo-
surc in a hyaluronatc rrrode l .  l t r , .r ' rr l t .r ' :
( ) l ' l ( )  u r t i l ' i e i i r l  t c l l  p r c P l r n r t i o n s  t c : l
cd, only 6 shou'c' t l  stroltg to rnoclcr-
lu tc  an t i -ox i r lu t i vc  e  1 ' l cc ts .  r \ l l  o t l rc rs
\\ 'crc at bcst r '" 'cakly anti-L).xir lat ir . ,e or
huc l  no  an t i -ox ic l l t i vc  c l ' l ' ec t  a t  a l l .

Sorne o1 '  thern  e  r ,en  ac ted  as  or r -
dants .  A l though the  t r io  n tos t  s t rong-
ly  an t i -ox id l t i ve  p rep i in r t ion)  nc l ' -
Ibrmed sornewhat dif ' f 'erentl l  on U\'
and ozone exposufc .  thev  r . r .e rc  bo th
f i rund to  be  h igh l l  p fo tecr i \ c  uga in : l
these in rpor tan t  ox tdd t iVe  s t ress  lac -
tors. C-r,,rrr ' l rr . i lorr. i .  Thc anti  -ox idat i  \  e
capac i ty  o l 'a r t i f - i c i l l  t cur  p re  para-
t io r ts  var ies  r r  idc l r ' .  \ \ ' h i l c  sor lc  u rc
s t rong an t l -ox idants .  o thc ls  a re  less
ac t ive  or  even ac t  as  t l x idar r ts .  I l ' thc
care l i r l l y  e l i c i ted  h is ror l ,  o1 '  par ien ts
wi t l r  d rv  eyes  suggc ' \ [ s  th i . t t  no \ ioU\
en i ' i ronnten t l l  l ' ac lo r .s  rnur  bc  c lu :
a l l t  i n v o l v c d .  l r t i l i e  r u l  t c u l s  r r  h i c l t
a fc  no t . jus t  lL rb r ican ts  o f  c ( ) l t ta ln
wet t ing  agcnts .  bu t  ac t  as  i tn t i - ( ) \ i
dan ts ,  shou ld  be  choscn f  o r  t re  t r t
n lcn t  l ro l t l  thc  rnan l  cornnre lc ia i l t
a v l i l a b l e  p r e p u r a t r o r r s .  S u c h  u n  c t i o l -
ogy-or ie  n tc ( l  conce l ) t  r i  ou ld  p ro t r l r
b lv  in ip lo r .e  thc  sLrcce  ss  ra tc  ( )1  t re  i r t -
n lcn t  l i ) f  d | r '  cVcs .

Anti-oxidative capacity of various adificial
tear preparations

Introduct ion

I i r c  r r z o r l r .  l u r e  |  ( ) r ' c r l i c s  t l r c  c u r t l t  a t  i l n  l l l t i t u d e  o l ' a b o t r t
l ( )  5 ( )  k r t r  u n t l  l c s t r i c t s  t h e  i t r t c r r s i t y  o l  s o l a l  U V  r a d i l -
t r r r r r  rc l rchrng  thc  l i l r th 's  su l l ' ucc .  Thcr r .  cun  bc  no  doubt
t l t l t t  t l t c  { ) , / ( ) t l c  l l l yc t  i s  c6 t t t i l u ipg  t11  bccg l rc  i l c rcas i r tg l l ,
t l r r n r r c r ' t l .  l .  l - 1 .  - 1  l i .  I n  l ' a c t ,  i t  h u s  b c c o n r e  s o  t h i n  a b o v e
5c\  c l l r l  c ( ) l l t l l l cn ts  th t r t  tu lk  o l  un  "ozonc  ho le"  wou ld
s e c r r r  l e g i t i r r l r t c . ' f l t c  p r o t c c t i v e  l l n c t i o n  c l f  t l r c  o z o r r c
l r r r  c r  r s  r r r e  r c u s i n g l r  l o s t  l r s  i t  h c c o r r r c s  t h i r r n c r  s o  t h l r t
r n , , r t  t i V  r u i l i l r t i o r r  l c l r c l r c s  t l r c  c u r . t h .

( ) r r  t l r e  I : l L r l l r ' s  \ u r l l l c c  t l r c  r r r c l c u s c i l  [ , l V  l t r d i l r t i o n  i r r -
l i ' r . t ! l \  \ \  t l l t  . r r r  l r o l r c  I t o l l t r t l r r t s  . . \ s  l t  l c s L r l l .  ( l r c  l r b o v c ,

qround oronc  concet r t ra t io r r  inc rcascs  ur rd  photochcr r r ie . r l
s rnog is  gcncr i l te ( I .  - fh is  

rnav  bc  hur r r r l i r l  t ( )  t l t c  c \es  [10
l e l

l -hc  l t r r r t ta t t  cYc  is  l t  t tn r r l t re  o t ! l i l n  ln  l \  n tuch  l rs  i t  r :
c o n t i n u a l l y  e r p o s e d  t o  t l r e  e l ' l e c t s  ( ) l  r l ( l i a t t o l l .  l t l n ( )
s p h e r r c  o x y g e l t .  e t i v i r o n n r e n t a l  c h e r r r i c a l s  o r  p o l l u t u r r t s
and phys ica l  lac to rs  w i thout  anv  apprec iub le  p r t ' t ce  r iu r r
I  l t 3  l  A i r b o r n e  [ ) o l l u t a n t s  l i k c  o z o r r c ,  e x h u u s t  s u s c r .
s rnokc  ar rd  inc rc t rsc t l  UV rad i t r t ion  iue  iun( ) r ' lg  thc  r r l rn_r
f  ac to rs  unde r l v ing  thc  dc ' , ,e lopntcn t  ( ) l '  t l r c  d rv  c \  c  \ \  l t
d l o r t t c  [ 2 , 2 8 1 .  , . \ l l  o l ' t l r e s e  f ' u c t o l s  c ( ) l ) t n t ) u t e  t o  t i t c  g t n
e n r t r o r r  o l  r ' e a e t i v c  o x v g c n  s p c c i c s  t l { O S r o r  t ( )  t l r c  l ) r e \
e n c c  o l  l u l i o L t s  l l p c s  o 1 ' l l c c  l r t l i i l i l ,  i r r  t h e  t t l r r .  l r t r r r .
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l  c  ,  r ( )  ox rda t lvc  s t rcss  [Z( ) ,2 l t1 .  Ox ida t ive  s t ress  des t roys
pnr tc ln> .  rnucous  contponcnts  anc l  I ip ids  conta ined in
thc  tear  f i l rn  so  tha t  the  tear  f i l rn  u l t imate ly  loses  r ts  s ta_
br l i t v  Precornca l  tear  f i lm brcak_up causes  the  charac-
tc r rs t i c  r l ,n rp toms o f  the  dry  eye  syndrome [9 ,  15 ,  I6 ,i n ,  t 9 l

,  
I l  t h c  e y e  i s  e x p o s e d  t o  e x c e s s i v e  o x i d a t i v e  s t r c s s ,

t n e  s c l !  e  n g e r s  n o r m a l l y  p r e s e n t  i n  t h e  t e a r  f i l m ,  e . g . .
cys te rnc .  ascorb ic  ac i r j ,  G.Sf {  ( redLrced g lu t r tn ,on ! - t .
L r r i c  ae id .  ty f ( )s ine .  ca ta lase  anc l  perox idase i ,  a re  appar_
c n t l )  r t ( )  I o n g e  r  c l p a b l e  o l ' p r . c v e n t i n g  d a m a g e  t . 5 .  7 ,  g ,
l l .  I 7 .  1 5 l .  l ' h i s  r a i s e s  t h e  q u c s r i o n  i f  o n e i t r e r  r h e  e l _
l u c t s  o l  o r r d u t i v c  s t r e s s  c a l l  b e  a n t a g o n i z e d  b y  a n r i _ o x i _
d u I r v e  c r c  d r o p s ,  e . g  .  a r t i f  i c i t r l  t e i r s .  W e  s i u d r e d  t h e
i ln t l  o \ Id l I rvc  capac i t , r .  o f  var ious  conrn terc ia l  a r t i f i c ia l
t c a r s .
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Very  s t r ong  an t i - ox i da t r vc  c l f c c t
Strong ant i  -oxidat ive ef fccr
Modc ra t c  an t i  - ox i da t i  r  c  e f l ec r
M ino r  an t i - ox i da t i v c  c f f c c t
Vc ry  wcak  ( v i r t ua l l y  no )  an t l  ox tda t r v r  c l l c c t
Wcak oxidat ivc c l ' fccr
Ox ida t i v c  c f f c c t
S t rong  ox i da t i ve  c f  f  ce r

, l : . 1 ] . j  , 1 l l  
" r i d . r r r vc  c rpac i t l ,O f  r a r iOu r  an r t . i c i a l  l c ; r r  p r cpa ra

t11 ' l l s .  Un l y  p r cp ; r r a t i ons  r - r ' i t h  a  I e r1 . s t r on !  l i )  r n i no r  an t i _o r rda t r r c
c l l -cct  arc l is ted.  Al i  othcr  prcpar l t i , r r r ;  lc : - tet j  ,h, ,*cJ u \ r r \ ,  r r ,cak
o r  no  an t i - ox i da t i ve  c f l t c t  o r  l r , c r c  e \ cn  r vcak l r  ox rda t i v c

P rcpa ra t i on r \ t t t i - 1 r 1 1 j . 1 1 1 1  g  g 1 1 . .  1 I ' I I
Materials and methottJ

l ' r ( ) n r . l l t , , i t - !  t l t e  n l r r r r  c ( ) n u l ) c r c i i r l l \  l r a r l l r b l c  a r t i l i c i a l  f c a r : .

1, . i ,1 : . l l  l ) , : : . .  
i , r  prgt ' ;1 i . .111,r1.  , , , , . .  r - , iu , i , , , , i t f  . . : r . . i " . ,  r r r  ; r tnhrnc r r !  i l , ) r d ! . r )  . . \ r r c l r . .  r \ r r e l ac ,E [ )O .  BD0  7  t  Bo r -Dcxpan th r ] no l_

OkL rzc l l r  ( ' h rno l i nc  l ) c r i va t  l subs rane  c  A ) ,  Co rnc , r cg r l  f l u i d ,  f l JN {r l h l l a , j od  \ l ) .  I I JV  (Ha l l a_Jo t l  V t  t su t r s r r i ncc  g t ,Eyu fn , f n ,p .  t n -t r a l i p i d .  l , , d i na t cd  B r i nc  S t , l u r i , r n .  [ , i p , rN i t  Sp r . i  L i p i r . u r s .  L i po_t . ' . r r .  ( i e  l .  O i t r i , r l t ' e  t  l l r r i L l .  
, p r , , t l r L r , l t .  

pn ,1 ,qg . . , 1 i  SE . 'S i t . e  , r f , r , , t . l e  r .' l  
hr lotc. r r ,  ( ic l .  \ ' id is ic  Ccl .  

' l - i r t - ic  
l r r .p"ru i iu, i r  

' r i l r . ]  
r " , , r  ru , t . , . ,t n \ t l t u t r  , ' l  . . \ n l l - r  t i c  C l r c r r r i s l r t  a t  Joh t i nnc :  Kdp i c r  aJn r \  ! , r s t t \  n lI . i . , ,  t , , r  . , : r . r l r s i i  ' l ' ' c r r  

r . r , l  , , , , r i  , , * i a , i i i r l . . ' . r i r , f , , ; :  r r u r  t l c r c r, r r ! ' ( i  \ ! : l I  . r  r ' . t i i l i c r l  ' i l i . . \ l '  P r . ce i i u r "  r ,  r u i i , ; i ; , ; -  1 . : r r r c r i . n ,. r \  r ( 1 1 ( , r r . ' . i  r r r  t l t c  I r t c i l r l U r c  l l .  l 6 l :  r \  q L l r n t i t r  , r { . + 7 - S  p l  , , l . l rl l ) o  r nn t . ' l  r r l r r r r p l r r r t e  bu l l t , r . r r r t l r  t r  p l l  , , 1 . 7 . - 1  ( i n - , , r ) l t cn  \ l l l u l a l L , ( l
{ r l t \ r r r r t , - s ; .  \ : l l l ) c )  r \  r r r r r c r j  r r i t h  50  p r l  o l  l  - 1 ( ) 0  n r i i i , j  l . l - , r 2 , ,

"  , , , 1 1 1 , . . , . , . ' l t r ' , ' 1 r . r r  
l r r r l r , , L l r l , . r r , l c  r . . \ l i  \ l , r , , , 1 u r r , , i l  r l ) r ( . 1 1 : r r e ( t  l i lr i r r  n t n t , ' .  l r l l , ) \ l ) l t . l t ( . 1 \ l t l l L , r . t l , r  I , J l , , l  

- . J  
r n  I ) h \ \ i ( r l , ) d t . . \ i t l l n ( . 1I  hcn  5 t )  L r i  , r l  l  ( ) . r r r r r r o l  l un r r r r o l  so l i r ( i o r r  i n  l 0 , r r t r no l  sod lun l  l c l r i tl r ( ) l t l e  t \ . r . j J c t i  I ' h c  r c . su l t iU t t  \ ( ) l u t t on  i s  hcu t cd  t o  - - 17 . ( .  i l l . t  l ul l ) i l r ( ) n l a l a r . l l ] ( l  l t \  I l l n l i n c r e t r t e c  i r  t t t c . r s t t t c L i  r _ \ c r \  - 1 0 : . , , \ l t t rl i  r u r r ' .  l r )  r r l  r r l  t hL , su r r r p l c  i s  a i i i j c t l  " , i i  i l , . 1  1 , , , i . , i u " r . . , , . . , ,

. r r l r i n  t i i ' l cn r r r r r c i i  c r  c r r ,  . l 0  s  o r  l 5  t i l r t c s
. \ r  1 ' r c l r r n r r r : r r r  t . ' i t ,  r  r t l r .  l l r r : c  i ns t r t r c l i o l r :  l . . t i l t , d  t ( )  [ ] r ( ) ( l u ( . c. r - . . 1 ) t . r l , l .  r . \ u l t \ .  t h ( '  l ) r r ) . c r i u ra  r v l r s  r r r o t i i l . i c t l  , , i , , ; , i " ;  t ( )  i l \ \ r \ \( i 1 . ' . l r ) r t  \ ' \ r , l . t t r \ e  c l l e e t s  \ ) l  t l t j  \ i l n t l ) l ! . s  t t , s t e t l  t  s i r r g i l i c  l l t ( r ( l i l i e ( l

I r l , ) ! a ( i u r . '  \ c l n l ( l u : i l t t t l i l t t \ e  t i , \ l s  \ \ C t c  l t C r l 0 r r r t c J  l t :  l t r l l 0 r r : :  . \
i l l l i l r l l l t \  i i l  l l { ) t r l  t r l  t l r c  l r r n r i n r r l  s g l r r t i 6 r r  * , , r , , , i r , " , 1 ' * i r l t  J 5  l r l , , tt l r e . . . \ l l  \ l ' \ , r l r r t i o l  r r r  l l  l l i e r , , l r l r r  I r l i r t c .  N l t r r s L r r c n ) ! . n l s  \ \ c t r  n t i r ( l d\ l l t l l  t l t a  l i i t : r r no r r r c l c r  t r s  t l e . t . t r l r c t i  l t bo r c  . . \ l . t c r  l 5  r r r r t r .  J5  1 r l  r r ll l t c  \ i un l ) l ! '  r . t s  l r r j t l c t i

,  
I  l t . '  . r r r l r  L r r i L I l r l r r r .  e i rP i t . l t \  \ \ i t \  r i t l c ( j  \ cn ) i ( l u i t n t i t i t t i \ a l _ \  u \ r r ) - qt l r e  l L r l l L r r r r i r - !  s . . . r l c  , - i  1 r c r l  \ l r o I !  i l l t { t  ( ) \ t ( i i l l i \ a  c l l c r t )  t o  - i( \ r r ( ) ] ] !  \ \ \ t . 1 . t t t \ c  c I c t . t l ,  ( . l l r h l c  i  ) .
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l ' i g .  I  O z o n c  -  . s t r l t s t : r r r e c  . . \  ( . ( )  l l r l r l r r r ( ) 1 i l f c  l 1  l ) t t \ \ t ( ) l ( ) ! l !\ : r ( ' l  t I  r t r r / l n l ) -  c o n t n r l :  ( ) . - r r r r r  l r - \ . r l r r r , t r . , , .  , , ,  U f  , r r , , i f  , , . , . . ' i , i t ir . l  l r r t / r r r l r i l l l c r r r , / { r t ) ( . ( , \ 1 r , , \ u r ( , , l r j r r r l u r t l r l r ) l l l i f r , , , 1 . ' , , ) ' , , , 1
. ' \ .  0 2 n l  . .1.  0.1 nt t  .1.0.6 n l . . l  rhc arrrounl  , ,1" ,n.r , i , , .1.  , . \  lJ , ic , l  r , ,l ( J  n r l  hv . r l r r r on : r l ! '  i l l .  p l l v s l o l og re  N ; r ( . 1  I  I  r r t r : / r n l t  l i r i l ou  c r l  b r( ) r ( ) nc  c \ l ) r ) \ u r c  1  I  0  r r r l  r v r t l r  J0  p rq  ( ) , 11111  1  

-

l t t . r ( 1 . l i l t \ l n .  l \ \ ( )  r ) l  t l t a  I ) r c P : t r ; t l i 0 n r  1 : t r l l s l r t t e c , _ \ , r r r , r  s t t | r\ 1 i u ) ! e  I : l r  \ \ a r ( ' r r ( j c l ) ( r ) ( l c r r l l i  e r : r n t i r r c t i  f , , ,  r f , a l r , , r , , , r c  r r r  [ . \l ' . 1 , ' i l r r r S . l , i l r r n  i l l  t l i c  l . r b t r r . r l , r r r  o l  t h c  I l r r i r c r r i t r . [ ] r c  ( . l r n i e  i l( l r . r z  I : , , i  l i t . ' s i . t c r t r  ( r 1  c l r,,'.,j.f .)l1,..i,r.rreti ,,, r,r,r:,1:,r:,ll:'ll;,,::'',i"ll':.',';l';l],,1]i,;lll,,:],
I  I t t ! , ' n r l  t , r  l ) t ( ) ( l u r . c  l r  r  i s a o u l o l t r l i r t t t .  I t r  r  i s c o s i l l ,  i s  r l t o *  r t  r s! \ ) r t l r r ) l  i  i l )  . r . t ) t i \ l ( ) k c \ ,  S I  )  r r t  r l r c  i l l t r s t r . l t i i , r r .  

- i t ; I , " , , ' " r 1 , r , r " , t  

, , ,( r / ( ) r l (  ( ) r  [  \ '  r : r L l r . r t r o r r  l t )  i l  r l u i i l t l  l l a *  e , , , , t a i n . l r .  f l i "  , , , 1 , , t , , , , ,I . t ' r ( l l \  i ) a . \ , , ) r ' \  i a s s  r  l s t . . r r s  
t l . l r r :  

i s -  i r r t i i e : r l i r . j , , i , t . ] r i , , , a , , , , , ,  , , ,l l t c  l t r . r l r l , , l . r l c  l l l J ] . r ' u l ( , \  l r i i

l l ' c i t l r c r  sLrbs tancc  A ( ) f  su t )s t iu lec  I l  i s  a r ldc t l  t ( )  thc  l ) \ .1
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l o t t t t cc l  l css  wc l l  on  UV than on  o lone exPosure .  As  in  the

senc f t r l  cxpcr in tcn t ,  hOwever ,  bo th  subs tances  had a  pro-

r r ( )unced an t i -ox ida t ive  e f fec t  in  the  hya lu ronate  mode l .

Discussion

. ' \ t  l cus t  rn  so tnc  pa t ien ts .  the  dry  eye  syndrome is  l i ke ly

t { )  b c  c a u s e d  b y  e n v i r o n m e n t a l  f a c t o r s  [ 1 8 .  1 9 . 2 0 1 .  T o -

sc thdr  r i i th  an  i r t c rcased above-ground concent ra t ion  o l

ozonc  and rnorc  i t t te  nsc  UV rad ia t ion  due to  th inn ing  o f

rhc  p lo tcc t i vc  o rone layer ,  a i rborne  po l lu tan ts  genera te

r i i re t  i :  k r row 'n  as  photoche ln ic l l l  s tnog.  The resu l tan t  ox-

rda t i re  s t rcss  lnav  be  to .x ic  lo r  the  components  o f  the  tear

l r l n r  I l ' t h c  a n t i - o x i d a t i v e  m e c h a n i s m s  n o r m a l l y  p r e s e n t

r r r  the  prccon lca l  tear  f i ln t  a re  inadequate ,  the  tear  f i l r1 l

hc .o rnc '  uns tuh lc  as  i t s  co l l tpone l l t s  a rc  des t loyed Th is

e  ]u \c \  r i r \  c \  c  \ \  l t l l l to l l l s .
- l  

l r c  udr r r in is t r i t t io r t  o l -a r t i l ' i c i l l  t cars  co l l ta ln lng  an  a l l -

l l - ( ) \ l r i i u r t  ( rud ica l  scavc l lger )  t l l av  hc lp  to  p reve l l t  the

, i , r r r l rLc  p lo r  okcd  b1  ox ida t ive  s t ress  b l  s t lppo t t i l l g  the

n i r tu l ] l  ( l c lcnsc  r t t cchat t i sn ts  o l '  the  e) 'es .  To  ac t  as  scav-

dngc fs .  eYc drops  t ) )us t  co l l t i l i l l  ce r t i t i l l  subs tances ,  1 .e . ,

I rn t i  o r rdunts .  The UV absorp t ion  o f  thc  tear  f i lm i t se l f  i s

i nadequa te  f o r  t h i s  pu rpose  I l  l '  l 2 l .  Co rnn rc rc ia l  [ JV

blockers a lso fa i led to ensure physical  UV absorpt ion at

normal  th ickness,  a l though they were st rongly ant l -ox l '
dat ive b ic lchemical ly  in  our  exper iments [61.

Our s tudies once more conf i rmed the ef l icacy o l
preparat ions conta in ing iodine (HJVHJM).  krdrne ts
known to be an ant i -ox idant  and radical  scavengcr  [27.
29,  301.  The ant i -ox idat ive ef fect  o l  Iodinated I lad Hal l
Eye Drops was conf i rmed both * ' r th  the modi f ied TRAI '
proccdure and the hyaluronic ac id model .  This  nray we l l
be one of  the reasons why iodine ophthalmo- iontoPhore
sis  as pract iced in  Bad Hal l  Austr ia , is  benef  ic ia l  for  pa

t r e n t s  w i t h  d r y  e y e s  [ 1 5 ,  1 6 , 2 1  , 2 3 ] .
I f  the carefu l ly  e l ic i ted h is tory of  pat ients u i th  dry

eyes suggests that  noxious envi ronmental  facto|s .  i r lc lud-
ing ozone-generat ing devices in  of i ices,  lnav be causal l l
involved,  ar t i f  ic ia l  tears which are I to t  onl \ '  lubr icr l r ) ts
b u t  c o n t a i n  a r l t i - o x i d a l l t s  s h r l u l d  b e  c h ( ) s c l l  l o t  t t c . t I t l l c t t t

1 ' r 'o rn  t l te  r t ia r ty  con l r l te rc ia l l v  ava i lab le  p repa l  l r t ion ' .  
- l ' hc

use o l ' such  eye d fops  \ \ou ld  p robab l l  i t l c re r tsc  t l t c  s t te

ccss fatc ol- treatnlcl l t  l 'c l |  d11' eyes.
To deve lop  t rca t rncn t  n roda l i t ies  ta i lo red  to  spce i l i c

causes  o f  the  dr1 '  eYe syndro lne .  fu r ther  s tud ics  wot r ld

appear warranted.
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