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Summary. Diabetic rats were treated i.p. for 1 week with calcium dobesilate 
(200 mg/kg body wt.) and the influence of this substance on protein and 
basement membrane collagen synthesis of isolated glomeruli was investigated. 
Calcium dobesilate did not lead to an alteration of the diabetic metabolic 
situation. Compared to the non-diabetic rats, raised basement membrane 
collagen synthesis of diabetic rats was markedly inhibited by calcium dobe- 
silate. However, this effect does not appear to be specific, since the raised 
general protein synthesis was also reduced. The findings show that the 
disturbed basement membrane metabolism in diabetes can be influenced 
without altering the metabolic situation. 
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The raised synthesis of capillary basement membrane in diabetes probably 
constitutes one of the important factors in the pathogenesis of diabetic micro- 
angiopathy. Investigations on a pharmacological inhibition of the raised synthesis 
which might influence the development and course of the microangiopathy are 
hardly available up to now [4]. In the present study, diabetic rats were therefore 
treated in vivo with calcium dobesilate and the influence of this substance on 
protein and basement membrane collagen synthesis of isolated renal glomeruli was 
investigated. For  this purpose, the glomeruli were incubated with ~4C-lysine and 
the incorporation of 14C-lysine and the formation of hydroxy54C-lysine was 
measured as parameters of protein and basement membrane collagen synthesis [3]. 
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Material  and Methods 

Male Wistar rats (160-180g) receiving water and food ad libitum served as experimental 
animals. The experimental diabetes was produced by i.p. injection of streptozotocin (55 mg/kg 
body wt.) After diabetes lasting for 3 weeks, eight rats were treated for 1 week with calcium 
dobesilate (200 mg/kg body wt.) daily i.p. Calcium dobesilate was applied in the commercially 
available form (Doxium). Diabetic and non-diabetic rats of the same age and sex receiving a 
corresponding volume of physiological saline daily i.p. served as controls. The level of blood 
sugar (hexokinase method, Biochemica test combination, Boehringer, Mannheim, FRG), 
creatinine (Technicon Autoanalyzer/SMA 12/60), and body weight of the two diabetic groups 
did not differ at the beginning of treatment: On the 7th day of the treatment period, the animals 
were killed 2 h after the last injection, and the glomeruli were isolated as described earlier [2, 3] 
and suspended in basal medium Eagle with Hank's salts and 10mM Hepes buffer (Serva, 
Heidelberg, FRG). The glomeruli were likewise incubated and analysed as described in detail 
earlier [2, 3]. Doxium was kindly made available by Laboratoires OM, Geneva, Switzerland. 

Results  

The results f rom the experimental  animals  are summarized in Table 1. The 

diabetic rats were markedly  hyperglycemic and  had only increased slightly in 
weight compared  to the non-diabet ic  controls.  T rea tment  with calcium dobesilate 
did not  have any effect on the diabetic metabol ic  s i tuat ion.  Blood sugar and  body 
weight remained constant .  Creat inine values likewise showed no change. 

The incorpora t ion  of 14C-lysine and  the fo rmat ion  of hydroxy-14C-lysine in 

the glomeruli  of the treated and  untrea ted  rats can be seen from Table 2. In  the 

Table 1. Effects of calcium dobesilate on blood glucose, creatinine, and body weight of the 
experimental animals. Results in ~ _+ SD (n = 8) 

Group Blood glucose Creatinine Weight 
(mg/100 ml) (rag/100 ml) (g) 

Non-diabetic, untreated 98 + 7 

Diabetic, untreated 358 + 32 

Diabetic, treated with calcium dobesilate 355 _+ 36 

0.38 _+ 0.03 320 + 14 

0.40 _+ 0.06 210 _+ 43 

0.41 _+ 0.06 190 _+ 20 

Table 2. Specific activity of ~4C-lysine and hydroxy-Z4C-lysine in isolated glomeruli. Results in 
x _+ SD (n = 6) 

Group Specific activity (dpm/gmol) 

14C-Lysine Hydroxy-14C-lysine 

Nondiabetic, untreated 
Diabetic, untreated 
Diabetic, treated with calcium dobesilate 

54,603 _+ 6,530 

65,009 _+ 8,603 
42,143 _+ 1,768 

31,018 _+ 4,008 
44,184 _+ 9,001 

27,845 _+ 3,667 
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untreated diabetic rats, the 14C-lysine and hydroxy-14C-lysine activity was an 
average of 19% and 42%, respectively, higher than the metabolically healthy 
controls (P< 0.05). Treatment with calcium dobesilate led to a marked decrease 
of the glomerular 14C-activity in the diabetic rats. Compared to the untreated 
diabetic rats, the hydroxy-14C-lysine activity was an average of 37% lower 
(P< 0.05), and there was no longer any statistical difference from the non-diabetic 
controls. The 14C-lysine activity decreased by an average of 36% and 23% 
respectively compared to the untreated diabetic and non-diabetic rats (P< 0.05). 

Discussion 

Earlier investigations have shown that the rise of glomerular basement membrane 
synthesis in diabetic rats can be prevented by optimal metabolic compensation 
with insulin [1,3]. In vivo investigations on a direct pharmacological influence on 
the disturbed basement membrane metabolism in diabetes are not yet available so 
far. Therefore, the influence of calcium dobesilate on glomerular protein 
synthesis and basement membrane synthesis as well as on metabolic compen- 
sation was therefore investigated in vivo in the present study. 

Calcium dobesilate, which was administered i.p. for 7 days at a high dosage, 
did not lead to any alteration in the metabolic situation of the diabetic rats: blood 
sugar and body weight remained constant. The creatinine level, which was 
measured to exclude toxic effects on kidneys also did not show any alteration. 

The hydroxy-14C-lysine formation as a parameter of basement membrane 
synthesis was markedly raised in the untreated diabetic rats compared to the non- 
diabetic controls and thus confirms earlier findings [2, 3]. The treatment with 
calcium dobesilate, on the other hand, led to a significant inhibition of basement 
membrane synthesis. The formation of hydroxy-14C-lysine was an average of 37% 
lower in the treated rats than in the untreated diabetic animals and no longer 
differed from the metabolically healthy controls. The incorporation of 14C-lysine 
as a parameter of protein synthesis fell to the same extent in the treated rats. This 
finding shows that calcium dobesilate in the dosage applied does not have a 
specific effect on basement membrane synthesis, but also acts on the raised 
protein synthesis in the diabetic glomeruli. The mode of action of calcium 
dobesilate on diabetic basement membrane metabolism is still unclear. The 
increased capillary permeability in diabetes is discussed as one of the possible 
causes of the raised synthesis of basement membrane synthesis [6]. The reduction 
of basement membrane collagen synthesis measured in this study might hence be 
a consequence of the decrease in capillary permeability described under calcium 
dobesilate [5]. Further studies, also with lower calcium dobesilate dosage, are 
necessary to clarify this finding. 
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