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and Sl or m (from equa t ion  4) as a funct ion  of t. F igure  1 a 
shows the  resul t  of 2 expe r imen t s  wi th  glycerol in a double  
reciprocal  p lo t  of v versus  S~ according to L ineweaver  
and Burk  e . The abscissa i n t e r cep t  is near  zero (as pre-  
dicted) w i th  a value of -0.009. The p lo t  of 1/v versus  1/m 
(figure 2 b), however ,  yields  a nega t ive  abscissa i n t e r cep t  
of -1.027 and gives a km-value of 0.974. 
The eva lua t ion  according to L ineweaver  and  Burk  re- 
quires the  e s t ima t ion  of slopes, which  decreases the  ac- 
curacy.  Therefore,  2 series of expe r imen t s  were eva lua ted  
w i t h  the  use of in t eg ra ted  equat ions .  E q u a t i o n  l a can, 
for the  condi t ion  V = 1, be wr i t t en  

d t  1 [ 1 +  km~ 
(lb) 

am Vma x ~ m ]  

and  in t eg ra t ed  to give 

t 1 km In (mo/m0 
- -  + (6) 

mo - mt Vmax Vmax mo mt 

which  is formal ly  similar to  equa t ion  1 a, b u t  can be used 
w i t h o u t  e s t ima t ing  slopes. Figure 2 gives the  resul ts  of 
a series of 6 e x p e r i m e n t s  w i th  glycerol a t  37 ~ eva lua ted  
using equa t ion  6. A value of 0.980 + 0.137 is ob ta ined  
for the  nega t ive  abscissa in tercept .  A similar series of 6 
expe r imen t s  w i th  e thylenglycol  a t  20 ~ yielded a nega t ive  
in t e r cep t  of 1.095 • 0.26. Thus,  the  predic t ion  made  

above  in the  discussion ef equa t ion  5 is well subs t an t i a t ed .  
If  the  sys t em under  cons idera t ion  ac tua l ly  is carr ier-  
media ted ,  w i th  a t rue  Michaelis c o n s t a n t  of kin, t h e n  the  
a p p a r e n t  value of km (denoted  as 'kin') as ob ta ined  f rom 
a double  reciprocal  p lo t  of 1/v vs 1/m will be lower t h a n  
t rue  kin, ind ica t ing  a false (too light) value for the  af f in i ty  
of subs t r a t e  to  carrier.  (The error  can  be considerable,  if 
the  af f in i ty  is low, i.e. if km i s high.) This  emerges  f rom 
subs t i t u t ing  equa t ion  4 in to  equa t ion  1 to ob ta in  

(m/[m + 1]) N 
v = Vma x (m/[m + 1]) N + km (7) 

and,  in double  reciprocal  form (after rearranging)  

1 1 1 + -1- N Vmax nl " (8) v Vmax 

The abscissa in t e rcep t  (which, in the  L ineave r -Burk  
evaluat ion,  represen ts  -1/km), t h e n  is 

a 'km' (1 + (9) 

For  N = 1 (e.g. isotonic saline), therefore ,  the  value of 
1/'kin' is h igher  by  1.0 t h a n  1/km. The value of km, then ,  is 

N 
k . . . . .  (10) 

a + l  

2 H. Lineweaver and D. Burk, J. Am. Chem. Soe. 56, 658 (1934). 
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Summary. Chronic t r e a t m e n t  wi th  cor t ico t rop in  led to reduced  calorigenic effect  of norep inephr ine  in cold accl imat ized 
rats,  b u t  p o t e n t i a t e d  i ts  effect  in controls.  This  inh ib i to ry  effect  was no t  due to the  observed  decrease in cor t icos terone 
p l a sma  level, as i t  was shown by  metop i rone  admin i s t ra t ion .  I t  is concluded t h a t  cor t i co t rop in  could have  a compet i t ive  
act ion on recep tor  sites media t ing  the  calorigenic effect  of no rep inephr ine  in nonsh ive r ing  thermogenesis .  

The occurrence  of nonsh iver ing  thermogenes i s  (NST) in 
c o n s t a n t  or f luc tua t ing  cold-accl imat ised ra ts  is re la ted  
to  a hype r sens i t i v i t y  to calorigenic effects of norepine-  
phr ine  (NE) 2. In  these  animals ,  the  increase in calorigenic 
effect  of NA m a y  be re la ted  to  an increase in l ipolyt ic  
effect  of NE3,  a. Cor t ico t ropin  is also known to  have  a 
I ipolytic ac t ion  in vivo 6 and  in vi t ro  ~, ~. 
The aim of th is  inves t iga t ion  was to s t u d y  the  dependence  
of N E  calorigenic effect  on cor t ico t ropin  or cor t icos terone  
in ra t s  acc l imat ized  to  d i f fe rent  t empera tu res .  

Materials and methods. E x p e r i m e n t s  were pe r fo rmed  on 
L o n g - E v a n s  male  rats.  Animals  were accl imat ized for 
2 m o n t h s  to d i f fe rent  the rmic  condi t ions :  a cont ro l  group 
was ma in t a ined  a t  28~ ( thermal  neut ra l i ty) ,  an o t h e r  
group was accl imat ized to a cons t an t  cold a t  5 ~ (CA). 
The last  g roup  was accl imat ized to  a nyc themera l  fluc- 
t ua t i ng  t e m p e r a t u r e  f rom 5 ~ to 28 ~ (Cy}. The enhance-  
m e n t  of oxygen  c o n s u m p t i o n  by  N E  infusion (4 ~g/kg 
dur ing  15 min) was used as an es t imat ion  of NST 8. 

Oxygen c o n s u m p t i o n  (;VO2) was measured  at  25 ~ using 
a B eckm an  analyzer .  Infus ions  of N E  were pe r fo rmed  
t h r o u g h  the  jugular  vein  on u n a n e s t h e t i z e d  and  un- 
res t ra ined  rats .  Several  days  before exper iments ,  jugu la r  
vein  was ca the ter ized .  P l a sma  and  adrena l  cor t icoste-  
rone levels were e s t ima ted  using f luorometr ic  m e t h o d  of 
Silber e t  al.L 

Results and discussion. W h e n  given by  acute in ject ion 
(10-20 I U / k g  i.v. or i.p.) or infusions (5 IU/kg  dur ing  
15 min), no  effect  of cor t i co t rop in  (ACTH, Choay) on 

VO e or on calorigenic effect  of N E  were observed.  
Chronic admin i s t r a t ion  (2 IU /kg  for 10 days) led to  an 
increase in basal  me tabo l i sm  (20%) and  calorigenic effect  
of N E  (50%) in cont ro ls  (table). In  Cy group, basal  me- 
t abo l i sm was increased (25%) b u t  calorigenic effect  of 
N E  was no t  changed.  In  CA group, basa l  me tabo l i sm was  
no t  changed,  b u t  calorigenic effect  of N E  was decreased 
(40%). 
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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). 
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