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In t ravenous  injection of 1 - (2 -qu ino ly l ) -3 -me thy l -5 -py roazo lone  into rabbi t s  causes  the develop-  
ment  of a p e r m a n e n t  and s e v e r e  diabetes  as the r e s u l t  of se lec t ive  damage  to the pancrea t i c  
i s le ts  of Langerhans~ 

It  was shown prev ious ly  that some  chemica l  compounds with chelating abil i ty can produce pe rmanen t  
d iabetes  in rabbi t s  [1-9]o By compar ing  compounds with d i f ferent  chemica l  s t ruc tu re  but possess ing  the 
abil i ty to fo rm s table  complexes  with meta l s  some p r o g r e s s  may  be made toward elucidating the causes  of 
the diabetogenic act ion of chelating agents .  

The following pyrazo le  de r iva t ives  we re  studied in the p r e sen t  investigation: 

1- (8 -hydroxy-2-q  u ino ly l ) -3 ,5-d imethylpyrazo  lone (I) 
1 - (8 -hyd ro xy -2 -qu i no l y l ) -3 -m e t hy l -5 -py razo lone  (IT), and 
i -  (2-q uino lyl) -3 - me thyl-5-pyrazo lone (III)o 

2- Cit3 ~r Ctt~ ~ OH} 

Two of these compounds (I and II) had not p rev ious ly  been invest igated;  with r ega rd  to III v e r y  limited infor -  
mat ion is ava i lab le  in only one pape r  [10]o 

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

Each of the t e s t  subs tances  was d isso lved  in 0.1 N NaOH with heating, f i l tered,  cooled to body t e m p e r -  
a ture ,  and injected slowly into the au r i cu la r  vein of rabbi t s  p r e l imina r i l y  s t a rved  for 2 days.  Compound I 
is only spar ing ly  soluble,  but II and HI a r e  much m o r e  soluble.  The c r i t e r ion  of the p r e sence  or  absence  of 
diabetogenic action was the blood sugar  concentra t ion  de te rmined  by the H a g e d o r n - J e n s e n  method. The 
panc rea s  was r emoved  f rom an imals  which died or  were  sacr i f iced  a t  the end of the exper iment ,  and fixed 
in Bouin 's  fluid. Sections,  4-5 p in th ickness ,  we re  stained with chromehaematoxyl in-ph lox ine  and with 
a ldehyde-fuchs ine  by G o m o r i ' s  method. 

EXPERIMENTAL RESULTS 

The largest quantity of compound I which could be injected did not exceed 44 mg/kg. The injection 
was accompanied by a mild and transient excitation. No changes in the blood sugar level were detected in 
experiments on three rabbits. 
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TABLE 1o Experimental Diabetes Caused by 
1- (2-Quinolyl)- 3- methyl.- 5-pyrazolone 

L~ 

1 2,03 
2 2,27 
3 2 14 
4 2144 
5 2,31 
6 2,05 
7 2,32 
8 2,17 
9 1,88 

~0 2,26 
1[ 1,76 
12 2,90 

WtIotani-  J 
al(in kg) / 

1,49 100 
2,35 103 
2,65 100 
2,08 tO0 
1,95 100 
1.63 100 
2184 I10 
1,88 110 
1,21 llO 
lAG I29 
1,52 I 120 
t,53 143 

/ Blood sugar (in mg I 
1 - ( i n r n g % )  / 

~ "~/ mean / Remarks 

~ "g / initial* during 
d s ase* 

38 
35 

lo2 
5; 
42 

15 
39 
47 
44 

*M �9 m = 122 �9 3, P < 0.0001. 
$M -*m = 3 8 5  •  P < 0 . 0 0 1 .  
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Fig~ i. Changes in blood sugar in rabbit 
No. 6 with diabetes caused by l-(2-quino- 
lyl)-3-methyl-5-pyrazo lone. 

Fig .  2 F ig .  3 

F ig .  2. I s l e t  of  L a n g e r h a n s  d u r i n g  d i a b e t e s :  A c e l l s  (black)  o c c u p y  a l a r g e  a r e a  of the i s l e t .  
H e m a t o x y l i n - p h l o x i n e ,  400 • 

F ig .  3. I s l e t  of  L a n g e r h a n s  of  r a b b i t  No. 7 wh ich  r e c o v e r e d  f r o m  d i a b e t e s :  i n d i v i d u a l  B c e l l s  
con ta in  g r a n u l e s  (black) .  A l d e h y d e - f u c h s i n e ,  400 • 

Compound  II p o s s e s s e d  n e u r o t r o p i c  a c t i v i t y .  A d o s e  of  20-25 m g / k g  c a u s e d  d e a t h  of  3 o f  the 4 a n i -  
m a l s .  I m m e d i a t e l y  a f t e r  the in j ec t ion ,  v e r y  s t r o n g  s p a s m s  d e v e l o p e d  in a l l  m u s c l e  g r o u p s ,  wi th  c o n t r a c t i o n  
of  the s p i n a l  m u s c l e s ,  neck  r i g i d i t y ,  s p a s m s  of  the m u s c l e s  of m a s t i c a t i o n ,  and i n t e r r u p t e d  b r e a t h i n g .  The 
c o n v u l s i o n s  w e r e  r e p e a t e d  and con t inued  fo r  4 -6 .5  h. No s u b s t a n t i a l  changes  in the blood s u g a r  could be 
found in the  s u r v i v i n g  r a b b i t .  Two r a b b i t s  r e c e i v e d  i n j e c t i o n s  of  10-13 m g / k g  of compound  II  in the c o u r s e  
of  6-8  d a y s .  Th is  d o s e  p r o d u c e d  m i l d  and t r a n s i e n t  c o n v u l s i o n s  only  o c c a s i o n a l l y .  R e p e a t e d  d e t e r m i n a t i o n  
of  the  blood s u g a r  r e v e a l e d  no a p p r e c i a b l e  changes .  A t  the  end of  the e x p e r i m e n t  the a n i m a l s  w e r e  s a c r i -  
f iced  by a i r  e m b o l i s m .  In s e c t i o n s  s t a i n e d  wi th  a l d e h y d e - f u c h s i n e ,  no s i g n i f i c a n t  changes  could be found 
in the h i s t o l o g i c a l  s t r u c t u r e  o f  the p a n c r e a s .  

Compound  III was  i n j e c t e d  into 12 r a b b i t s  in a d o s e  of  100-143 m g / k g .  The  p h a s e s  o f  the blood s u g a r  
c u r v e  w e r e  s t ud i ed  in one r a b b i t  for  24 h (Fig .  1). The blood s u g a r  r e a c h e d  296 rag% 2 h a f t e r  i n j e c t i o n  of 
I I I  and r e m a i n e d  high fo r  12 h, a f t e r  wh ich  i t  f e l l  to n o r m a l ,  to be fo l lowed 24 h l a t e r  by a s econd  h y p e r -  
g l y c e m i a ,  which changed into permanent diabetes. All 12 rabbits developed permanent diabetes, associated 
with polyphagia, polyuria, glucosuria, and polydipsiao The blood sugar level was high throughout the period 
of observation, lasting 5-102 days (Table i). 
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Histological  invest igat ion showed that the gene ra l  s t ruc tu re  of the pancreas  was undisturbed a f t e r  
injection of III, and the n o r m a l  pa t te rn  of the acini was p r e s e r v e d .  The number  of i s le t s  of Langerhans ,  
in cases  of s e v e r e  d iabetes ,  when the an imals  became  g rea t ly  emacia ted  and their  blood sugar  was highest,  
did not exceed one or  two pe r  field of vision,  or  even per  section.  The is le ts  were  smal l ,  i r r e g u l a r  in 
shape,  and had uneven edges~ The cy top lasm of many  of the A and B cells  was vacuolated and their  nuclei 
pycnotic  and stained br ight  red.  A cel ls  were  p redominan t  in the is le ts  of m o s t  (8) rabbi t s  (Fig. 2). Stain- 
ing with a ldehyde-fuchs ine  revea led  degranulat ion of the B cel ls .  A v e r y  sma l l  number  of B-g ranu les  r e -  
mained in a few i s le t  cel ls .  I f  the diabetes  was less  s eve re ,  s o m e t i m e s  single B cells  with numerous  
granules  could be seen. The mani fes ta t ions  of diabetes  d i sappeared  in only one of the rabbi t s  (No. 7), on 
the 56th day of the exper iment .  The panc reas  contained 4-6 is le ts  pe r  field of vision~ Well granulated cells  
we re  found in many  of them, and this may  have accounted for  the r e c o v e r y ,  because  B-ce l l  granules  c o r -  
respond to insulin deposi t ion [6]. M e a s u r e m e n t  of the a r e a  of the i s le ts  gave a value of 8065 p2 in the control  
an imals  and 12,126 p2 in the r abb i t  which r ecove red .  

Invest igat ion of the diabetogenic action of the pyrazolone  de r iva t ives  thus showed that only one of them, 
1 - (2 -qu ino ly l ) -3 -me thy l -5 -py razo lone  (III), p o s s e s s e s  marked  diabetogeuic act ivi ty.  The study of the m o r -  
phological  changes in the panc reas  of the r abb i t  which r e c o v e r e d  sugges ts  that insulin production in the B 
cells  is much g r e a t e r  than the no rma l  insulin demand. Evidence of this is given by r e s to r a t i on  of the nor -  
mal  blood suga r  level  in r abb i t  No. 7, whose regenera ted  B cells  contained only a sma l l  quantity of insulin 
(Fig. 3). The diabetes  desc r ibed  can be used as an adequate model  fo r  the s tudy of m e c h a n i s m s  of d i s tu r -  
bances  of  the endocr ine  function of the panc reas  and fur ther  r e s e a r c h  along these lines is justified. 
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