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Effect of corticotropin and metop irone treatment on cortieosterone production and on calorigenic response to norepinephrine infusions 

Acclimatisation Saline Corticotropin Metopirone �9 
A B 

Corticosterone (Exg/100 ml/plasma) 30.5 4- 3.2 (16) 36.5 • 9.3 (9) 14.2 i 1.3 (10)* 28.6 4- 4.2 (9) 
Controls ~g/g adrenals 39.0 4- 3.1 (8) 38.7 4- 11.3 (8) 9.3 i 1.6 (9)* 23.2 -t- 4.8 (9)* 

Increase in VO2 b (%) 44 4- 3 (19) 67 • 6 (7)* 53 4- 5 (10) 41 4- 7 (10) 
Corticosterone (~zg]100 ml/plasma) 42.6 4- 3.4 (21) 36.5 ~c 9.3 (9) 17.2 + 2.2 (10)* 31.6 4- 3.8 (11) 

Cy group txg/g adrenals 29.5 4- 4.4 (9) 38.7 4- 11.3 (8) 7.6 4- 0.8 (9)* " 32.0 4- 3.9 (9) 
Increase in VO 2 (%) 87 4- 3 (17) 74 4- 7 (8) 98 4- 8 (10) 59 4- 4 (10)* 

Corticosterone tzg/100 nil/plasma 45.0 • 2.5 (18) 29.9 4- 4.4 (11)* 20.3 4- 2.3 (10)* 26.4 4- 4.7 (9)* 
CA group ~xg/g adrenals 36.1 4- 5.3 (11) 15.3 4- 2.6 (9)* 7.3 4- 1.5 (8)* 36.8 4- 5.3 (7) 

Increase in VO~ (%) 100 4- 6 (14) 61 4- 8 (10)* 134 4- 10 (9)* 55 4- 8 (11)* 

*The measurements were performed: A 1 h, B 24 h following metopirone administration, b Enhancement of 02 consumption following a 15 rain 
infusion of norepinephrine (4 [zg/kg). * Signilicant differences (p < 0.05) with saline-treated animals. Between brackets: number of experi- 
ments. 

2 possibil i t ies could explain  the  e n h a n c e m e n t  of calori- 
genic effect  of N E  b y  cor t ico t rop in  t r e a t m e n t  in controls  : 
a d i rec t  effect  of the  ho rmone  as i t  was observed in the  
b rown  adipose t issue of young ra ts  10 and  rabb i t s  11; or an 
indi rec t  effect  via cor t icos terone  p roduc t ion  wi th  po ten-  
t i a t ion  of calorigenic effect  of N E  as it was shown on 
ep inephr ine  effect  in vitro12. In  contro l  and  Cy groups,  
chronic  t r e a t m e n t  w i th  ACTH did no t  s ignif icant ly  
change  p lasma  and  adrenals  cor t icos terone  levels (table). 
These resul ts  agree wi th  Holzbauer  12. On the  cont ra ry ,  
in CA rats ,  p l a sma  and  adrenals  cor t icos terone  levels 
were decreased.  So, in these  animals ,  there  was a paral lel  
decrease in cor t icos terone  and  in calorigenic effect  of N E  
sugges t ing  a possible re la t ion be tween  cor t icos terone  
p l a sma  levels and calorigenic effect  of NE.  
The p roduc t ion  of cor t icos terone  is modif ied by  meto-  
p i rone admin is t ra t ion .  I t  is known 14 t h a t  th is  p ro d u c t  
inhib i t s  cor t icos terone  p roduc t ion  dur ing  the  3 h following 
admin i s t r a t ion .  Then,  the re  is an increase in hormona l  
p roduc t ion  via a feedback  contro l  of cor t ico t ropin  pro-  
duct ion .  In  th is  exper iment ,  me top i rone  (Ciba) was 
a d m i n i s t r a t e d  (100 mg/kg  i.p.) e i ther  by  single in ject ion 
1 h before measuremen t s ,  or by  2 in jec t ions  18 and  24 h 
before expe r imen ta t ion .  At  1 h, large decreases in p lasma  
and  adrenals  cor t icos terone  levels were found  in all 
groups  (table). In  contro l  and Cy groups,  the  calorigenic 
effect  of N E  was no t  a f fec ted;  in CA group, it  was 
s igni f icant ly  enhanced  (table). At  24 h, the  metopi rone-  
d e p e n d e n t  increase in cor t ico t rop in  production14 did no t  
change  cor t icos terone  p lasma  levels. However ,  in CA and 
Cy groups  there  was a decrease of calorigenic effect  of 
NE.  These  resul ts  suppor t  the  conclusion t h a t  calorigenic 

effect  of N E  is i n d e p e n d e n t  of cor t icos terone product ion .  
So, the  observed act ion of cor t ico t ropin  t r e a t m e n t  on N E  
calorigenic effect  could be p roduced  at  the  cellular level. 
Calorigenic effect  of N E  is due to a s t imula t ion  of recep-  
tors  as shown b y  the  effect  of propranolol ,  adrenergic  
b locking agent ;  however ,  the  blocking effect  of t h a t  agen t  
is more  i m p o r t a n t  in co ld -adap ted  ra ts  2. The l ipolytic 
effect  of cor t ico t ropin  is, in s o m e  cases, blocked by  
propranolo l  b u t  i t  seems t h a t  th is  subs tance  does no t  
reac t  w i th  the  same receptor  sites as ca techolamines  15,16. 
In  cont ro l  rats ,  th i s  fact  could expla in  the  po t en t i a t i on  
of N E  calorigenic effect  by  cor t ico t ropin  chronic  admin-  
is t ra t ion.  But ,  in cold accl imat ized rats,  it  seems t h a t  the  
effects  of the  2 subs tances  are compet i t ive .  Possibly,  cold 
acc l imat iza t ion  leads to  a modif ica t ion  of ho rmone  recep-  
tors  in some calorigenic tissues, such as b rown  adipose 
tissue. A similar effect  was observed in such t issue for the  
ho rmona l  s t imula t ion  of adeny la t e  cyclase lL F u r t h e r  
inves t iga t ions  are necessary  to elucidate th is  phenomenon .  
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D o e s  the long  t e r m  w e a r  of contac t  l e n s e s  produce  a l o s s  of cornea l  s e n s i t i v i t y  ? 
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Summary: Corneal sens i t iv i ty  was measured  wi th  the  Coche t -Bonne t  aes thes iomete r  in a control  group of 42 people and  
in 82 people  who had  worn  ha rd  con t ac t  lenses for var ious  amo u n t s  of years.  Corneal sens i t iv i ty  was found to d iminish  
s igni f icant ly  af ter  a few years  of wear,  thus  placing the  wearer  a t  some risk. 

I t  is known  t h a t  wear ing  ha rd  con t ac t  lenses which  are 
impermeab le  to  oxygen  gives rise to some oxygen  depri-  
va t ion  1, 2 in spi te  of the  flow of tears  beh ind  the  lens a t  
each blink.  Af ter  m a n y  years  of con t ac t  lens wear  th is  
dep r iva t ion  m a y  produce  marked  changes  in the  sensi- 
t i v i t y  of t he  cornea,  since these  a lways  accompany  any  
changes  in corneal  metabol i sm.  This  s t u d y  repor t s  
m e a s u r e m e n t s  of corneal  sens i t iv i ty  in people  who have  

worn  co n t ac t  lenses for various dura t ions  and  compares  
these  m e a s u r e m e n t s  wi th  those  ob ta ined  in people who 
have  never  worn  con tac t  lenses. 

1 R.M. Hill and I. Fatt, Am. J. Optom. dl, 382 (1964). 
2 R. L Farris, Z. Kubota and S. Mishima, Archs Ophthal., 

N.Y. 85, 651 (1971). 
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Mater ia l  and methods. The cornea was s t imula ted  by  the  
Coche t -Bonne t  aes thes iomete r  3. The i n s t r u m e n t  consists  
of a ny lon  monof i l amen t  of 0.12 m m  d iamete r  which  can 
produce  pressures  ranging  f rom 11-200 mg/0.0113 m m  2. 
The aes thes iomete r  was  m o u n t e d  in a holder  so t h a t  it  
could be m o v e d  in x, y and  z planes by  means  of 3 knobs.  
Thus  i t  was possible to achieve rel iabi l i ty in s t imula t ion  
of t he  same corneal  point ,  a s t eady  speed of appl ica t ion  
and a pe rpend icu la r  corneal  contac t .  A corneal  po in t  near  
the  lower l imbus was s t imula ted  and the  s l ightes t  bend  
of t he  ny lon  wire was def ined as corneal  con tac t  whi ls t  
t he  subjec t  f ixa ted  a t a rge t  in f ron t  and  above him. The 
p e r i p h e r a l  corneal  po in t  was chosen because the  touch  
th resho ld  measured  there  is usual ly unaf fec ted  by  ap- 
p rehens ion  factors4 and because it is affected by  con tac t  
lens wear  to a similar e x t e n t  as the  cent re  of the. cornea 5. 
Measuremen t s  of corneal  touch  th reshold  ( C T T ) w e r e  
made  sub jec t ive ly  6. The expe r imen t  began wi th  s t imula-  
t ion  of t he  cornea wi th  the  lowest  pressure  and con t inued  
in an ascending fashion.  At  each p r ede t e rmined  length  of 
the  monof i l amen t  (with inc rements  equal  to 0.5 cm) 
4-6 con tac t s  were made  wi th  a t  least  1 b lank  to tes t  the  
sub jec t ' s  rel iabil i ty.  The sub jec t  indica ted  when  he felt  
the  probe  by  press ing a bell. F r o m  these  measu remen t s  
CTT was def ined as the  leng th  of the  monof i l amen t  a t  
which  the  sub jec t  r e sponded  for 50% of the  n u m b e r  of 
s t imula t ions .  This  l eng th  was conver t ed  into pressure  
using a prev ious ly  ca l ibra ted  curve for t he  ins t rument .  
All m e a s u r e m e n t s  were t aken  when  the  h u m i d i t y  in the  
room ranged  be tween  50 and  60% because the  nylon 
monof i l amen t  is af fec ted  by  humid i ty .  
The subjec ts  were d iv ided  in to  two groups:  the  control  
group (42) 21-30 years  old;  the  expe r imen ta l  group (82) 
21-46 years  old, cons is ted  of people  who had  worn  ha rd  
con tac t  lenses for var ious  dura t ions  (1-16 years).  All 
were per fec t ly  a d a p t e d  to  the i r  lenses, free of any  prob-  
lems and  wore t h e m  at  least  12 h every  day.  These lenses 
had  been  f i t t ed  by  var ious  prac t i t ioners ,  mos t ly  outs ide  
the  univers i ty .  All sub jec t s  were t e s t ed  be tween  9 and  
11.30 h. All con tac t  lens wearers  were ins t ruc ted  to r epor t  
to the  l abo ra to ry  w i t h o u t  hav ing  worn  the i r  lenses since 
the  previous  evening.  The expe r imen te r  was unaware  of 
the  dura t ion  of wear  of the  con tac t  lenses of mos t  subjec ts  
unt i l  af ter  the  results .  

Corneal touch threshold (mg. mm -2) in the control group and in 
people who have worn hard contact lenses for various lengths of time 

Controls Duration of contact lens wear (years) 
1-2 5-7 8-10 11-13 14-16 

No. of subjects 42 15 25 14 20 8 
Mean 21.3 22.7 43 .3  47.5 46.1 64.5 
SD 13.9 7.2 15.3  12.7 11.9 12 

"7 
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Controls 1~2 5'-7 8-'10 11"13 14'-16years 
Duration of contact lens wear 

Relationship between the length of wear of hard contact lenses and 
corneal sensitivity. Corneal sensitivity is the reciprocal of the corneal 
touch threshold (CTT) measured in mg.mm -~. Each data point 
represents the mean corneal sensitivity of the number of subjects 
tested in each group. 

Results  and discussion. The resul ts  are given in the  table.  
The th resho ld  values  for each sub jec t  were conver t ed  in to  
sens i t iv i ty  (CTT -1) and  are p lo t t ed  in the  figure. The 
spread  of the  resul ts  of the  cont ro l  da t a  conf i rm previous  
measurements% I t  is main ly  a t t r i bu t ab l e  to  differences 
in eye colour 7 and  inhe ren t  biological differences.  The 
var iab i l i ty  of the  f indings of the  con tac t  lens wearers  can, 
in addi t ion,  be accounted  for b y  several  o the r  factors.  
F i r s t  the  t ype  of fit  of the  c o n t a c t  lenses m a y  v a r y  
s l ight ly and  consequen t ly  the  me tabo l i sm m a y  be var iab ly  
affectedS. Second, the  exac t  n u m b e r  of hours  of wear  per  
day  m a y  influence the  resul ts  as i t  has  a l ready  been  
shown t h a t  th is  is d i rec t ly  re la ted  to  the  loss of sens i t iv i ty  
wi th in  a day  5. 
As shown in the  figure, corneal  sens i t iv i ty  is prac t ica l ly  
the  same af ter  1-2 years  as i t  is in t he  contro l  group 
(p > 0.2). This  is p robab ly  due  to  the  fact  t h a t  these  
people  recover  fully af ter  some 12 h w i t h o u t  the i r  lenses. 
However ,  a f te r  5-7 years  of wear, corneal  sens i t iv i ty  has  
d iminished  s ignif icant ly  as compared  to the  control  group 
(p < 0.001) being, on average 103% lower. I t  cont inues  
to  decrease s l ight ly  as the  leng th  of wear  increases b u t  
the  exac t  ra te  of decline remains  to  be es tabl ished wi th  
more  measuremen t s .  This loss of corneal  sens i t iv i ty  
caused b y  the  wear  of ha rd  con tac t  lenses is fu r ther  cor- 
robora ted  by  2 o ther  observat ions .  In  one case, corneal  
sens i t iv i ty  was measured  9 years  ago when  the  person  
had  worn  co n t ac t  lenses for only  3 years  and  CTT was 
found to be 36 mg m m  -2 whereas  af ter  12 years  i t  has  
now risen to 63 mg m m  -~ (i.e. 75% lower corneal  sensi- 
t iv i ty) .  The o ther  observa t ion  was  p rov ided  b y  2 persons  
b o t h  of w h o m  had  worn  only  1 con tac t  lens for 11 years  
(the o the r  eye being per fec t ly  h e a l t h y  and  emmetropic) .  
B o t h  were found  to  have  lower sens i t iv i ty  in the  eye 
which had  worn  the  con tac t  lens t h a n  in the  o ther  eye b y  
95 and 46%, respect ively .  
I t  could be argued t h a t  t he  reduced  corneal  sens i t iv i ty  
exh ib i t ed  by  the  people  who have  worn  the i r  lenses the  
longest  could be a t t r i bu t ab le  to  the  fact  t h a t  these  
people are s o m e w h a t  older t h a n  the  others .  Al though 
corneal  sens i t iv i ty  does indeed d imin ish  wi th  age 9, it  does 
so by  only  a small  a m o u n t  up to  50 years  old, t h a t  is far  
less t h a n  the  loss d isplayed b y  long t e r m  con tac t  lens 
wearers.  
This p h e n o m e n o n  m a y  expla in  w h y  con tac t  lens pa t i en t s  
feel more  comfor tab le  as t ime  goes on. They  are slowly 
losing the i r  na tu ra l  warn ing  m e c h a n i s m  which  is the  
essence of the  exquis i te  sens i t iv i ty  of the  cornea,  indeed 
the  mos t  sensi t ive  pa r t  of the  b o d y  1% Thus  ha rd  con tac t  
lens wearers  of m a n y  years  s t and ing  could be a t  grea ter  
r isk of corneal  infect ion occurr ing w i t h o u t  the i r  being 
aware of it. Obviously,  the  lesion would be felt  eventua l ly  
b u t  m u c h  la ter  t h a n  in someone  who does no t  wear  
con tac t  lenses. 
I t  has  been  repor ted  t h a t  ha rd  con tac t  lenses produce  
oxygen  depr iva t ion  which  m a y  be of suff icient  sever i ty  
to  in terfere  w i th  corneal  me tabo l i sm  1,~. However ,  the  
m e c h a n i s m  which  leads to a decrease in corneal  sens i t iv i ty  
is, as yet ,  unknown.  I t  will also be i m p o r t a n t  to  e lucidate  
w h e t h e r  the  loss of corneal  sens i t iv i ty  wi th  ha rd  con tac t  
lens is a reversible  process.  
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