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INTRODUCTION 

S a l i c y l a t e s  c a u s e  a n u m b e r  of e f fec ts  o n  c a r b o h y d r a t e  m e t a b o l i s m  s u c h  as  a de -  

p l e t i o n  of t h e  l i v e r  g l y c o g e n  in  n o r m a l  r a t s  I a n d  a r e d u c t i o n  of g l y c o s u r i a  a n d  b l o o d  

g lucose  in  a l l o x a n - d i a b e t i c  r a t s  2. T h e  i n f l u e n c e  of s a l i c y l a t e  on  t h e  b l o o d  g lucose  c o n c e n -  

t r a t i o n s  a f t e r  t h e  o ra l  a n d  i n t r a v e n o u s  a d m i n i s t r a t i o n  of a s o l u t i o n  of g lucose  to  r a t s  

h a s  b e e n  s t u d i e d .  A n  i n c r e a s e d  r a t e  of i n t e s t i n a l  a b s o r p t i o n  of g lucose  was  d e m o n s t r a t e d  

a n d  t h e  i m p l i c a t i o n s  of  t h i s  f i n d i n g  a re  d i scussed .  

EXPERIMENTAL 

Male ra ts  of the Wistar  strain, weighing 2oo-25o g and maintained on cubes (Medical Research 
Council diet 41) were used. In the first experiment  14 rats  were fasted for 24 h and given 2 g of glucose 
in io ml of water  by stomach tube. 6 of the animals were given an intraperi toneal  injection of I ml 
0.9 % w/v saline and the remainder an intraperi toneal  injection containing ioo mg of sodium salicylate 
in I ml water  immediately after the glucose had been given. Blood glucose concentrations were 
measured on tail-vein samples by the method of NELSON (1944) at  o, 1/2, I, i ~ ,  2, 2 ~ ,  3, 6, 12 and 
24h .  

In order to assess the influence of the adrenal, the experiment was repeated with I2 ra ts  which 
had been bilaterally adrenalectomised a week previously and maintained on cubes and 0.45 % w/v 
saline. 

The first experiment was also repeated with I I  rats, 6 injected with saline and 5 with salicylate, 
except t h a t  only 15o mg of glucose in I ml of water was administered by stomach tube at  o h and the 
blood glucose concentrations measured up to 3 h. This quan t i ty  of glucose was chosen because it  
was approximately equivalent  to 5o g of glucose in an adult  man. The experiment  was repeated 
with an additional n rats,  except t ha t  all the animals received the 15o mg of glucose in i ml of water  
by  injection into a tail vein. The results are expressed as means with the s tandard deviation. 

RESULTS 

T h e  b l o o d  g lucose  c o n c e n t r a t i o n s  of t h e  s a l i n e - t r e a t e d  n o r m a l  r a t s  a n d  of t h e  

s a l i c y l a t e - t r e a t e d  n o r m a l  r a t s  g i v e n  2 g of g lucose  a r e  s h o w n  in  T a b l e  I .  
I t  is s e e n  t h a t  a m a r k e d  i n c r e a s e  in  t h e  b l o o d  g lucose  c o n c e n t r a t i o n s  o c c u r r e d  in  

t h e  s a l i c y l a t e - t r e a t e d  r a t s  c o m p a r e d  w i t h  t h e  s a l i n e - t r e a t e d  r a t s ,  u p  to  6 h a f t e r  t h e  

i n j e c t i o n ,  b u t  a t  12 h a n d  2 4 h t h e  r e s u l t s  of  t h e  t w o  g r o u p s  we re  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  ( P  ---- o.8) w h e n  a n a l y s e d  b y  S t u d e n t ' s  t e s t .  

Re#rences p. 245. 
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T A B L E  I 

EFFECT OF SALICYLATE ON BLOOD GLUCOSE CONCENTRATIONS OF NORMAL RATS AFTER 
THE ORAL ADMINISTRATION OF 2 g GLUCOSE IN IO ml OF WATER 

Time of Blood glucose (rag/zoo ml ) Comparison of blood glucose 
results for groups A an B 

estimation Control Salicylate 
(k) A B n t P 

o 64 .0  ~: 2.1 67 .8  4- 3 .0  I I  1 . 6 3 8 4  0 .2  
78 .6  3= 3.2 1 4 o . 6  4- 4 .8  I I  2 5 . 5 0 6 3  o . o o l  

I 85 .8  4- 3 .6  1 6 2 . 9  ~: 7.5 I I  2 1 . 4 8 o  3 o . o o 1  
I ~  84.  4 q- 3 .6  161.1  4- lO. 7 I I  1 5 . 4 8 6 2  o . o o i  
2 83 .8  4- 3 .0  1 6 o . 9  4- 8.1 I I 2 o . o 7 6 4  o . o o i  
2 ~  82 .0  4- 5 .3  1 5 4 . o  4- lO.2 I I  14 .8781  o . o o i  
3 74 .8 4- 5 .3  158 .o  -[: 12. 3 I I  1 4 . 2 8 2 5  o . o o i  
6 74 .o  ~ 4.1 117 .o  4- lO.6  I I  3 . 9 8 2 6  o . o i  

12 71 .2  4- 3 .7  73-7  4- 12 .6  I I  0 . 8 6 5 2  o. 3 
2 4  6 9 . 4  4- 2 .9  71 .8  4- 7 .9  I I  o . 7 1 4 3  o. 5 

The results from the adrenalectomised rats are shown in Table II .  In these animals 
a marked reduction in the blood glucose concentrations of the salicylate-treated rats 
compared with the saline-treated rats, occurred up to 3 h. Three of the salicylate-treated 
rats died between 3 and 6 h, their blood glucose concentration immediately before death 
being 25 to 32 mg per IOO ml and the remaining salicylate-treated animals died between 
6 and 24 h. 

TABLE II 

EFFECT OF SALICYLATE ON BLOOD GLUCOSE CONCENTRATIONS 
OF ADRENALECTOMISED RATS MAINTAINED ON 0 .45  ~/o W]V SALINE AFTER THE ORAL ADMINISTRATION 

OF 2 g OF GLUCOSE IN IO m l  OF WATER 

Time of Blood glucose (mg/ioo ml) Comparison of blood glucose 
results for groups A and B 

estimation Control Salicylate 
(h) A B n l P 

o 54 .2 ± 4 .5  51 .7  4- 5 .0  IO o . 9 1 3 o  0. 4 
i o i . I  4- 23.  3 6 I . I  ~ 5 . I  IO 4 . 0 8 9 8  o . o i  

I lO4.O 4- 27 .3  61 .7  ~: 7 .4  IO 3 . 6 3 3 o  o . o i  
I ~  lO7.O ~ 15.3 52 .2  ~ 9 .6  IO 1 1 . o 9 1 3  o . o o i  
2 91 .2  i 19.4  4 0 . 0  4- 8 .9  IO 9 . 6 8 4 1  o . o o i  
3 75 .2  4- 12. 5 28 .6  4- 5 .0  IO 1 4 . 5 8 o 2  o . o o i  
6 63 .7  ~ 4 .5  29 .0  :L 3-6 7 1 1 . 7 ° 4 6  o . o o i  

Table I I I  shows the results of the oral administration of 15o mg of glucose to the 
normal rats injected with saline or salicylates. 

A similar result was found to that  obtained in the first experiment, using 2 g of 
glucose, but when 15o mg of glucose was given intravenously the results shown in 
Table IV were observed. 

There was no significant difference between the values in both control and salicylate- 
treated groups and it is concluded that  the impaired tolerance to orally administered 
glucose in normal rats is due to increased intestinal absorption of the sugar. 

References  p.  24. 5. 
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Time of Blood glucose (rag/zoo ml) Comparison of blood glucose 
results for groups A and B 

estimation Control Salicylate 
(h) A B n t P 

o 67 .0  ~ 8.5 71.2  _j: 7 .0  9 0 . 8 8 6 0  0. 3 
!:, 9o .1  - -  8 .6  i O l . 4  :k 6 .4  9 2 . 1 9 4 7  0 .05  

t 89 .0  ± 5 .4  lO5 .6  :~: 12.8  9 2 .9161  o .o2  
I1~ 83.  5 ± 2. 5 IOI.O :j: 7 .0  9 5 .73  ° 8  o . o o i  
2 82-5  ± 9 .4  lO4.O J :  11.9 9 4 . 3 0 7 6  o . o i  
3 77 .8 ± L 5  94 .4  ± 13.4  9 3 .o511  0 .02  

T A B L E  I V  

EFFECT OF SALICYLATE ON BLOOD GLUCOSE CONCENTRATIONS OF NORMAL RATS AFTER 
THE INTRAVENOUS ADMINISTRATION OF 150 mg OF GLUCOSE IN I ml OF WATER 

Time of Blood glucose (rag ioo  ml J Comparison of blood glucose 
results ]or groups A and B estimation Control Salicylate 

(h) A B n t P 

o 66.  3 ~ 2. 7 68 .8  ± 11, 7 9 o . 5 1 o 4  o .6  
!~ l ° 4 - z  ± 4-3 98 .4  ± 17.4  9 o . 7 9 8 4  o .5  

1 83 .3  ± 2.7 84 .0  :k 8 .9  9 o . 1 8 3 6  o .9  
I1/,, 79.2  :k 3.2 78 .0  ± lO.9 9 0 . 2 6 3 9  0 .7  
2 72 .o  ± 2 .8  79 .0  ± lO,6  9 1 .5755  0 .2  
3 72 .0  ± 3 .o  80 .0  4- 8.5 9 2 . 1 7 3 7  o . I  . 

D ISCUSSION 

The experiments were made because of a report by COCHRAN, WATSON AND REID 3 
that salicylate produced diminished glucose tolerance in a rheumatic fever patient after 
the oral administration of 50 g of the sugar. These workers interpreted the result as 
evidence of a similarity in metabolic actions between salicylate and cortisone, an ex-  
planation which was difficult to apply to the known effects of salicylate on carbohydrate 
metabolism in the rat. In this species, at least, salicylate not only produces opposite 
actions to cortisone on the glycosuria and blood glucose of alloxan-diabetic rats ~ but 
may even antagonise the effects of the adreno-cortical hormone in producing glycosuria 
and hyperglycaemia curves after feeding, in normal rats force-fed a high carbohydrate 
dieO. 

The results after the oral administration of a large dose of glucose (2 g) showed 
that salicylate produced increased blood glucose concentrations and this was confirmed 
when a smaller quantity of the sugar (15o mg), approximately equivalent to 5 ° g in 
an adult man, was given. However, when the same amount of glucose was administered 
intravenously there was no significant difference between the blood glucose concen- 
trations in the control and salicylated animals. Some preliminary results on rheumatoid 
arthritic patients treated with salicylates have indicated that this finding also applies 
to man 5. It is concluded that salicylate causes increased intestinal absorption of glucose 
in man and the normal rat. If the intestinal absorption of glucose involves an initial 

I i e / e r e n c e s  p .  2 4 5 .  
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phosphorylation, and HELE 6 has shown that  the absorption rate of glucose by  ra t  
intestinal mucosa is very similar to its rate of phosphorylation, then the rates of the 
hexokinase reaction and of the subsequent dephosphorylation of the hexose phosphate 
will determine the speed of absorption. Salicylate may influence either or both reactions. 
Another possible effect of salicylate is on gut motility so that  the sugar is presented 
to the intestinal mucosa in an abnormal manner. 

Salicylate did not diminish the tolerance to orally administered glucose in the 
adrenalectomised rats but caused a reduction in the blood glucose concentrations 
compared with the value observed in control animals. There was no evidence that  the 
absorption of glucose was diminished in the control adrenalectomised animals compared 
with the control normal animals. The adrenalectomised rats were maintained on saline, 
and other workers 7 have shown that  absorption of glucose in adrenalectomised rats is 
diminished only when the normal salt balance is upset. The results in Table I I  indicate 
that  the presence of the adrenals is necessary for salicylate to cause increased blood 
glucose concentrations after oral administration of glucose and in their absence, sali- 
cylate either produced a decreased intestinal absorption of the sugar or reduced the 
blood glucose concentration by some other mechanism, such as increased tissue utili- 
sation. 
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S U M M A R Y  

i.  The  blood glucose concen t r a t ions  of r a t s  t r ea ted  wi th  sal icylate  h a v e  been m e a s u r e d  af ter  
t he  oral a n d  i n t r a v e n o u s  a d m i n i s t r a t i o n  of glucose and  compared  wi th  t he  resu l t s  ob ta ined  f rom 
control  an imals .  

2. Sal icylate  causes  increased blood glucose concen t r a t ions  w h e n  glucose is g iven  oral ly b u t  
no t  w h e n  it  is in jec ted  i n t r avenous ly .  

3. I t  is conc luded  t h a t  sa l icyla te  causes  increased in tes t ina l  abso rp t ion  of glucose in t he  ra t .  
4. The  impl ica t ions  of t he  resu l t s  are discussed.  

RI~SUMt~ 

I. L a  concen t r a t ion  en glucose du sang  de ra t s  t ra i t6s  pa r  le sa l icyla te  a 6t6 mesur6e  apr~s 
a d m i n i s t r a t i o n  orale ou in t r ave ineuse  de glucose et  compar6e  ~ celle de r a t s  t6moins .  

2. Le sal icylate  a u g m e n t e  la concen t r a t ion  en glucose du sang  si le glucose est  admin i s t r6  pa r  
vole orale ma i s  non  s'il  es t  inject6 pa r  vole in t rave ineuse .  

3. On  p e u t  en  conclure  que  le sa l icyla te  p rovoque  une  a u g m e n t a t i o n  de l ' absorp t ion  in tes t ina le  
du glucose chez le ra t .  

4. Les  cons6quences  de ces r6su l t a t s  son t  discut6es.  

Z U S A M M E N F A S S U N G  

i. Die Glucosekonzen t ra t ion  im Blur  yon  m i t  Sal icylat  b e h a n d e l t e n  R a t t e n  wurde  n a c h  oraler 
u n d  i n t r aven6se r  Ve rab re i chung  yon  Glucose gemessen  u n d  m i t  den Ergebn i s sen  vergl ichen,  welche 
m i t  Kon t ro l l t i e ren  e rha l t en  worden  waren.  

Re[erences p. 245. 
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2. Sal icylat  ve ru r s a ch t e  eine E r h 6 h u n g  der Glucosekonzen t ra t ion  inl Blut ,  wenn  die Glucose 
oral, n ich t  aber  wenn  sie i n t r aven6s  ve rab re i ch t  worden  war.  

3. Es  wird h ie raus  geschlossen,  dass  das  Sal icylat  die Glucoseabsorp t ion  d u t c h  den D a r m  bei 
der R a t t e  e rh6ht .  

4. Die R e s u l t a t e  und  ihre Folgen werden  er6r ter t .  
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