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Summary. The effects of HB 699, a non-sulphonyl 
urea acyl-amino-alcyl benzoic acid derivative, were 
studied in unanaesthetized dogs. Changes in blood 
glucose and plasma insulin, glucagon, pancreatic 
polypeptide and somatostatin were measured after a 
single intravenous injection. HB 699 caused hypogly- 
caemia and stimulated insulin secretion in a dose- 
dependent manner. The effects of l i b  699 (40 mg/ 
kg) on pancreatic hormone secretion were compared 
to those of tolbutamide given at a dose (12 mg/kg) 
which induced a similar maximal hypoglycaemia. 
Both drugs caused a similar increase in insulin release 
(180 + 32% for tolbutamide and 240 + 41% for HB 
699) lasting for approximately l hour. Despite 
hypoglycaemia, plasma glucagon concentrations 
were unaltered by either substance. HB 699 caused a 
marked increase in the secretion of pancreatic poly- 
peptide (220 _+ 60% at 30 min) for up to 2 hours, 
whereas tolbutamide caused no significant change in 
plasma pancreatic polypeptide levels. In contrast, 
while tolbutamide caused a significant (45 + 12%) 
but short-lived increase in plasma somatostatin con- 
centrations, HB 699 had no significant effect. 

Key words: Acyl-amino-alcyl benzoic acid deriva- 
tive, hypoglycaemic agent, insulin release, pancreatic 
polypeptide, glucagon, somatostatin, tolbutamide, 
unanaesthetized dogs. 

Certain acyl-amino-alcyl benzoic and phenyl- 
propionic acid derivatives were previously described 
as having hypoglycaemic properties [1, 2, 3, 4]. These 
substances are devoid of the structural requirements 
regarded as essential for the insulin releasing action 

of hypoglycaemic sulphonamides, the sulphamido- 
thiodiazol and sulphonylurea groups. Two com- 
pounds in particular have received attention, HB 699 
or 4- [2-(5-chloro-2-methoxybenzamido)-ethyl]-ben- 
zoic acid [1, 2, 4], and HB 093 or 3-(4-[2-(5-chloro- 
2-methoxybenzamido)-ethyl]-phenyl)-propionic acid 
[1]. The HB 699 molecule (Fig. 1) is identical with 
one part of the glibenclamide molecule, a second 
generation hypoglycaemic sulphonamide that has 
been extensively studied. 

In vitro studies using the isolated perfused rat 
pancreas have shown that HB 699 stimulates insulin 
release without affecting glucagon release in the pres- 
ence of glucose [4, 5]. In the first part of the present 
study the effects of l iB 699 on blood glucose and 
plasma insulin concentrations were examined in con- 
scious dogs. In the second part of the study the effects 
of HB 699 on plasma glucagon, pancreatic polypep- 
fide (PP) and somatostatin concentrations were 
measured. In all experiments tolbutamide was used 
as a reference hypoglycaemic agent. 

H3C~-SO2-NH-CO-NH-C4H9 

Tolbutamide 
CI 

OCH3 Glibenclamide (HB 419) 
CI 

~CO-NH-CH2- CH2-@COOH 
OCH 3 HB 699 

Fig. 1. Structural formulae of tolbutamide, glibenclamide and 
HB 699 
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Fig. 2. Changes in plasma insulin (A) and blood glucose (B) levels 
after different doses of HB 699 administered IV: O - - Q  5 mg/kg 
(n = 5), & - - &  10mg/kg (n = 5), ~ 2 0 m g / k g  (n = 5), 
A----A 40 mg/kg (n = 5). The basal absolute values were for 
blood glucose: 4.03 _+ 0.11, 4.2 +_ 0.06, 4.2 -+ 0.1I, 4.31 +_ 
0.17 mmol/l and for plasma insufin: t.10 _+ 0.22, 1.49 _+ 0.3, 1.45 
_+ 0.24, 1.16 _+ 0.23 ng/ml. Results are presented as mean +_ SEM 

M a t e r i a l s  a n d  M e t h o d s  

Mongrel male dogs weighing 10 to 15 kg were used. Before the 
experiment the animals had a daily free access to a standard 
balanced diet (UAR 121, Villemoisson-sur-Orge, France). They 
were fasted for 18 h before the experiment. Test agents were 
injected into one jugular vein and blood sampling was carried out 
from the contralateral jugular vein. Both studies were performed 
in conscious dogs habituated to the blood sampling technique. In 
the first study HB 699 was administered IV as a bolus injection at 
doses of 5, 10, 20 and 40 mg/kg body weight. This substance was 
dissolved in NaC1 solution (0.154mol/1) using an equimolar 
amount of 1 mol/1 NaOH. Blood glucose and plasma insulin con- 
centrations were measured. In the second study the effects of 
HB 699 on release of pancreatic hormones were examined and 
compared with results obtained with tolbutamide at a dose which 
had a similar maximum hypoglycaemic effect. The animals were 
given an IV injection of either HB 699 (40 mg/kg) or tolbutamide 
(12 mg/kg). Control animals were given 0.154 tool/1 NaC1 solu- 
tion. Blood sampling times were --15, --5, - 1 ,  1, 3, 5, 15, 30, 45, 
60, 120, 180, 240minutes. 

Blood glucose was measured by the potassium ferricyanide 
method using a Technicon auto-analyser [6]. Plasma insulin was 
measured by the method of Hales and Randle [7]. Plasma gluca- 
gon was measured by the method of Unger et al. [8], using the 
30 K antiserum which is relatively specific for pancreatic glucagon. 
Plasma pancreatic polypeptide (PP) was measured in samples 
which had been extracted by the Heding technique [9]. The recov- 
ery of PP by this extraction procedure ranged from 93 to 98%. The 
standard was purified natural bovine pancreatic polypeptide 
(bPP). The same bPP, iodinated by the chloramine-T method [10] 
and purified using Sephadex QAE A25, was used as tracer. The 

bPP antiserum and the purified natural bPP were both gifts from 
Dr. R.E. Chance (Eli Lilly, Indianapolis). Bound and unbound 
hormone were separated by the dextran-coated charcoal method 
[1 I]. The sensitivity of this assay is 2 pg/ml. Plasma immunoreac- 
tire somatostatin was measured by a method using the 80 C anti- 
serum of Unger, relatively specific for pancreatic somatostatin. 
The antiserum was a gift from Dr. R. Unger (Dallas) and the tracer 
a gift from Clin Midy Laboratories (Montpellier). In the method 
used (Casellas P, Paul R, Lusseau D, 1980, personal communica- 
tion) the tracer stability was controlled by measuring the 
immunoreactivity after incubation with dog plasma in the condi- 
tions of the assay. The intra-assay coefficient of variation was 10% 
and interassay 14.4%. The sensiti~i~ �9 was 10pg/ml (1 pg/tube) 
with 95% confidence interval. Plasma dilution curves are parallel 
to standard curves. 

Statistical Analysis 

Results were expressed as percent of the basal and as mean + 
SEM. The results were submitted to analysis of variance using the 
multiple comparison test [12]. 

R e s u l t s  

1. Hypoglycaemic and Insulin Secretory Effects 
of HB 699 (Fig. 2) 

A t  all doses, H B  699 caused an  i mme d i a t e  rise in 
p lasma insul in  levels (Fig. 2 A ) .  P lasma insul in  levels 
rose f rom the first m i n u t e  after  in ject ion,  reaching a 
m a x i m u m  be t w e e n  the thi rd  and  fifth m i n u t e  and  
r e tu rn ing  towards basal  values which were reached  
wi th in  1 to 2 h. The  increase  in per iphera l  insul in  
levels was dose -dependen t .  

The  hypoglycaemic  effect (Fig. 2B )  was de layed  
unt i l  the  15 min ,  and  the  m a x i m u m  decrease  was 
reached  b e t w e e n  30 and  45 rain. The  hypoglycaemic  
effect was also dose -dependen t .  In  all cases b lood  
glucose r e tu rned  to basal  levels wi thin  3 h. 

W h e n  the dose of H B 6 9 9  was expressed 
logari thmical ly,  significant  corre la t ions  were  found  
be t w e e n  the  dose of H B  699 and  bo th  the  increase  in 
p lasma insu l in  (r = 0.6, p < 0.01)  and  the decrease  
in  b lood  glucose (r = 0.7, p < 0.001).  F o r  these 
calculat ions  the total  in tegra ted  areas of p lasma insu-  
l in above  basal  values and  of b lood  glucose be low 
basal  values  were  used. 

In  o rder  to de te rmine  the relat ive po tency  of 
H B  699 in  re la t ion  to su lphonylureas ,  we es tabl ished 
a dose - response  curve.  The  m a x i m u m  hypoglycaemic  
drop  o b t a i n e d  with each dose and  each an imal  was 
p lo t ted  as a func t ion  of the logar i thm of the  doses 
(Fig. 3) and  compared  with those previously  ob t a ined  
with su lphonylureas  [13]. The  calculated regression 
lines did no t  significantly devia te  f rom paral le l i sm 
[14]. W e  establ ished that  H B  699 was abou t  three  
t imes less p o t e n t  than  to lbu tamide .  C o n s e q u e n t l y  we 
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Fig. 3. Comparative study of the 
hypoglycaemic activity of HB 699 in 
relation to other sulphonylureas. 
Each point represents the maximal 
percentage blood glucose fall 
obtained in each animal after 
administration of one dose. (Data 
for the other sulphonylureas are 
from [13]) 

could choose equipotent doses of HB 699 (40 mg/kg) 
and tolbutamide (12 mg/kg) for further IV studies on 
blood glucose and pancreatic hormones. 

2. Comparison of  the Effects of  HB 699 
and Tolbutamide 

Effect on Blood Glucose. Both substances produced a 
marked decrease in blood glucose levels (Fig. 4). The 
decreases at the 60 min were 30% for HB 699 (from 
4.1 _+ 0.1 mmol/l to 2.9 + 0.06 mmol/l) and 32% for 
tolbutamide (from 3.9 + 0.2mmol/1 to 2.7 _+ 
0.2 mmol/1). With HB 699, the blood glucose levels 
returned to basal at 3 h. In contrast, tolbutamide- 
induced hypoglycaemia persisted throughout the 4 h 
experimental period. 

Effect on Plasma Insulin. Both HB 699 and tol- 
butamide caused immediate increases in plasma insu- 
lin concentrations, the maximum level being reached 
at the third minute (Fig. 4). Those levels were 3.49 + 
0.77ng/ml (+180%)  for tolbutamide and 3.92 _+ 
0.61 ng/ml (+240%)  for HB 699. The basal values 
were 1.26 _+ 0.30ng/ml and 1.16 + 0.23ng/ml 
respectively. With both substances the first peak of 
insulin release was followed by a second phase of 
insulin secretion. The plasma insulin levels during the 
first and second phases of secretion were similar with 
tolbutamide and HB 699. 

Effect on Plasma Pancreatic Polypeptide (PP) Con- 
centrations. HB 699 caused an immediate increase in 
plasma PP levels (Fig. 4). From the first minute, the 
PP level rose to 363 ___ 88 pg/ml at 30 min (224% 
above the basal value of 112 +_ 20 pg/ml). The PP 
level then fell but remained raised about 100% 
above basal values for 2 h. 
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Fig. 4. Changes in blood glucose, plasma insu~,in and plasma pan- 
creatic polypeptide (PP) levels after IV injection of HB 699 
(40 mg/kg) (O- - - - i )  (n = 9), tolbutamide (7, 2 mg/kg) (O----O) (n 
= 6), or 0.154 mol/1 saline (controls) (A-----A) (n = 4). Basal 
values of controls, HB 699 and tolbutamk]e treated animals were 
respectively for blood glucose: 3,8 +_ 0.2, 4.1 _+ 0.1, 3.9 • 
0.2 mmol/1, for plasma insulin: 1.20 _+ 0.1, 1.16 + 0.23, 1.26 +_ 
0.3 ng/ml and for plasma PP: 87.5 _+ 9.0, 112 _+ 20, 98 _+ 8.5 pg/ 
ml. Results are presented as mean • SEM 



504 

The  tolbutamide injection produced a slight and 
progressive increase in plasma PP levels which 
reached 127 _+ 19 pg/ml  at the 90 min (basal value 
was 98 + 8.5 pg/ml).  This rise was not  significant 
with respect to control values. 

Effect on Plasma Glucagon Concentrations. H B  699 
and tolbutamide injections did not produce any sig- 
nificant change in the plasma glucagon levels. These 
ranged f rom 116 _+ 23 pg/ml  to 161 _+ 71 pg/ml  for 
tolbutamide t reated animals and f rom 96.8 _+ 22 pg/  
ml to 106 + 29.3 pg/ml for H B  699-treated animals. 

Effect on Plasma Somatostatin Concentrations. 
H B  699 caused no significant change in the concen- 
trations of somatostat in in the peripheral  plasma. 
These ranged f rom 94 _+ 21 .5pg /ml  to 110 _ 
17.5 pg/ml. Tolbutamide  injection induced a definite 
increase in plasma somatostat in (p < 0.05). Basal 
values of  161 + 3 4 p g / m l  before  to lbutamide 
reached 228 _+ 19 pg/mt  at 30 min (45% above basal 
value). The  increase was transient and by 60 min 
somatostat in levels had returned to basal values. 

Discussion 

The experiments  presented here  show that  in vivo 
H B  699, an acyl-amino-atcyl benzoic acid derivative, 
has insulin releasing and hypoglycaemic propert ies  
like sulphonylureas. However ,  H B  699 is three times 
less potent  (on a weight basis) and has a more  tran- 
sient hypoglycaemic effect than tolbutamide.  A 
direct insulin-releasing action of H B  699 has been  
shown in isolated rat  islets [15]. Fur thermore ,  
H B  699 was inactive in streptozotocin diabetic, al- 
loxan diabetic and pancreatectomized animals [1, 2]. 

H B  699 caused a marked  increase in p lasma PP 
levels before  any significant change in blood glucose 
occurred. This suggests that  hypoglycaemia could not 
be  responsible for the initial rise in PP levels. I t  is, 
however,  possible that  hypoglycaemia could have 
contr ibuted to the raised PP levels found later on 
during the exper iment  since hypoglycaemia has been 
repor ted  to enhance plasma PP levels [16, 17]. Under  
our exper imental  conditions and at the dose used, 
tolbutamide did not  cause a significant increase in 
plasma PP levels. In view of this, and since H B  699 
and tolbutamide elicited a similar insulin release, the 
increase of plasma PP levels following HB 699 injec- 
tion does not  seem to be  media ted  by an effect of 
insulin on the PP cell. 

Glucagon secretion was not affected by H B  699. 
There  are several reports  that  hypoglycaemic sul- 
phonylureas are without effect on glucagon secretion 

G. Ribes et al.: HB 699 and Pancreatic Hormone Secretion 

[18, 19, 20]. The  results obta ined with tolbutamide in 
this study are in accord with previous reports.  

Finally, while HB 699 failed to cause somatosta-  
tin secretion, there was a small but  significant 
increase of somatostat in release following the injec- 
tion of tolbutamide.  The  results with tolbutamide are 
in agreement  with previous reports  on somatostat in 
release in response to sulphonylureas [21, 22]. 

Our  results suggest that H B  699 meets  the basic 
requirements  for a potentially new class of antidia- 
betic agent. One  particularity of this drug lies in its 
ability to induce a rapid and considerable increase in 
PP levels. 
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