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Diabetes mellitus was produced in rats by injection of an anti-insulin guinea pig serum. The blood 
levels of glucose and free fatty acids rose 7 rain after termination of the action of insulin. The increase in 
the fatty acid concentration was much greater after 7 rain and, in particular, after 15 rain than the increase 
in the blood sugar. The glycogen content in the liver and muscles was reduced after 30 rain. 

It is genera l ly  accepted  [1] that  in the absence  of insulin the t i ssue  pe rmeab i l i t y  to glucose is init ial ly 
lowered and glycogenolys is  is s t imulated,  but la te r ,  as the glycogen content in the l i ve r  falls  and the u t i l i za -  
tion of glucose in the t i s sues  d e c r e a s e s ,  l ipids a re  mobi l ized  and hype r l ipemia  develops.  This  sequence of 
events  is deduced f rom invest igat ions on an imals  in which diabetes  was produced by depancrea t iza t ion  or 
alloxan. In these ca s e s ,  however ,  the d iabetes  develops a f t e r  many  hours .  It is difficult,  t he re fo re ,  to de -  
t e rmine  when the mobi l iza t ion  of l ipids begins. 

If d iabetes  is produced by injection of antibodies against  insulin [6], this p rob lem can be studied be-  
cause  the diabetes  develops  ve ry  rapidly  and is uncompl ica ted  by s ide -e f fec t s .  

This  f o r m  of d iabetes  was produced in o r d e r  to de t e rmine  the t ime  of appea rance  and intensi ty of de -  
ve lopment  of d i s tu rbances  of ca rbohydra t e  and lipid me tabo l i sm a f te r  t e rmina t ion  of insulin action.  

E X P E R I M E N T A L  M E T H O D  

An anti-insulin serum (AIS) was produced in guinea pigs weighing 200-300 g by injection of insulin to- 
gether with Freund's adjuvant [5]. The course of immunization consisted of four injections, each of 20 units, 
at monthly intervals. Blood was taken from the heart or after decapitation I0 days after the last injection 
of insulin. The titer of insulin antibodies was determined by a modified [7] passive hemagglutination reac- 
tion [3] with human Group O erythrocytes. Diabetes was produced in female albino rats weighing 190-310 g, 
kept on a normal diet throughout the experiment to prevent lipid mobilization. One group of rats received 
an intraperitoneal injection of 3 ml of serum from normal guinea pigs, while the other group received AIS 
(titer 1:20 480). 

The blood sugar was determined by the Hagedorn-Jensen method, free fatty acids (FFA) by Dole's 
method [4], glycogen in the liver and muscles by Pfliiger's method, sugar in the urine by the "Glucotest" 
method, and acetone by means of sodium nitroprusside. The blood sugar curve was first investigated before 
and 7, 15, and 30 rain and 1, 3, 5, and 7 h after injection of the serum. After the time taken for the blood 
sugar curve to reach a maximum had been established, the FFA concentration was also determined at these 
intervals. 

Altogether  20 guinea pigs and 99 r a t s  were  used in the exper iments .  The r e su l t s  obtained were  sub-  
jected to s ta t i s t ica l  ana lys i s  by the S t u d e n t - F i s h e r  method [2]. 

E X P E R I M E N T A L  R E S U L T S  

The blood sugar showed a significant increase 15 min after AIS injection and continued to rise until 
3 h and, in some rats, until 5 h thereafter. In most animals the blood sugar by this time had begun to fall to 
a varied degree, but nevertheless it was still considerably above normal. 
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Fig. 1. Blood sugar (unshaded columns) 
and free fatty acids (shaded columns) in 
ra ts  af ter  injection of ant i- insul in serum 
(in % of control  values). 

The FFA concentrat ion was increased 7 min after  in- 
jection of AIS, and after  15 min it was more  than doubled. 
After 30 min it had s tar ted to fall but was still higher than in 
the controls .  After 3 h the FFA level had increased fur ther  
to its maximum, being somewhat reduced after  5 h (Fig. 1). 

F r o m  the point of view of the t ime of appearance of hy-  
perglycemia  and the increase  in FFA concentration,  the r e -  
suits of individual experiments  are  interesting. AIS produced 
a significant increase  in the blood sugar  in 6 of 9 ra t s  af ter  
7 min, and in the same number of animals it increase  the FFA 
concentrat ion to values (mean 828 ~eq/liter) considerably 
higher than the control  maxima (468 ~eq/ l i ter ;  P < 0.05). AIS 
did not ra i se  the FFA level in only 3 rats .  The blood sugar 
was increased 15 min after  injection of AIS in 7 of 9 rats ,  and 
the FFA concentrat ion in 8 animals was significantly higher 
(mean 1260 ~eq/liter) than the control maxima (323 #eq/ l i ter) .  
An increase  in FFA concentrat ion in the experimental ra ts  
accompanying the increase  in blood sugar was observed after  

7 rain in 4 of 6 animals,  and after  15 rain in 6 of 7 animals.  An increase  in FFA in the absence of an in- 
c rease ,  or  even in the presence  of a dec rease  of the blood sugar was found in 2 ra ts  after 7 and 15 min. 

The glycogen content in the l iver  and muscles  was essent ial ly  unchanged 7 and 15 rain after  injection 
of AIS. It was reduced only af ter  30 min. 

The equally rapid increase  in blood sugar  and FFA concentrat ion after  terminat ion of the action of 
insulin can be explained by the rapid decrease  in the intensity of glucose t ransfer  into the t issues.  In adi-  
pose t issue under these c i r cums tances  the lipase activity is increased and the l iberation of FFA into the 
blood s t ream is stimulated. This may perhaps potentiate the action of anti-insnlin hormones.  The more  
marked and, in some rats ,  the ear l ie r  increase  in FFA than in blood sugar,  which the last  investigation 
showed to pe rs i s t  for a long period even after  res tora t ion  of the normal blood sugar,  provides evidence that 
mobilization of lipids in the absence of insulin may take place independently of the decreased  rate of t r ans -  
fer  of glucose into adipose t issue. 
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