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Fed and 24 h fasted rats were treated by stomach tube with different doses of 
either tolbutamide or glypentide and they were compared with controls treated with 
placebo. At low doses glypentide was ten times more effective as hypoglycemic agent 
than tolbultamide whereas it was only twice as effective in the fasted rats. Supra
maximal doses of either drug produced the same effect decreasing blood glucose 
levels. Both drugs were able to decrease the rise of blood ketones in fasted rats, but 
the comparative effect was not parallel to the one observed on glycemia and not 
proportional to the doses used. The different responses are interpreted as function of 
the hypoglycemic effect, which would be mainly mediated through the insulinotropic 
action of these drugs, while the hypoketonemic would be the result of both their 
insulinotropic effect and their direct action on lipolysis and ketogenesis. 

Sulfonylureas are oral hypoglycemic 
agents currently being used in the treat
ment of maturity-onset diabetes (2, 6, 16). 
Tolbutamide is the most widely used sul
fonylurea both for laboratory and clinical 
experiments, but a great number of other 
sulfonylureas with different hypoglycemic 
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activity have been developed. Some of 
them, recently discovered, are particularly 
potent (15). This is the case with glypen
tide, whose structure is N-4-beta-(o-anisa
midethyl)-benzene-sulphonyl-N' cyclopen
tylcarbamide (17), and has been shown 
to be about 30 times more potent as 
hypoglycemic agent in rabbits than tol
butamide (11, 17). As there are no 
available comparative data between the 
hypoglycemic effects of tolbutamide and 
glypentide in the rat, in the present work 
we have studied this point. It has been 
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shown that the sulfonylureas have antike
tonemic effects which migth be related 
to their antilipolytic actions (4, 5). As it 
was recently shown that the in vitro an
tilipolytic effect of glypentide is greater 
than that of tolbutamide (12, 13), this 
work was extented to determine the effect 
of these drugs on the level of blood ke
tone bodies in the fasted rat. 

Materials and Methods 

Female rats of the Sprague-Dawley 
strain weighing between 160-190 g were 
used. Half of the animals were fasted 
for 24 h before the administration of 
the drug and were maintained on this 
dietary condition for the whole experi
ment. The other rats were fed ad libitum 
with rat chow. Both fed and fasted rats 
were divided in three groups: one re
ceiving different doses of tolbutamide 
suspended in 0.5 % carboxymethyl-cellulo
se containing Tween-80 (0.25 %), another 
receiving different doses of glypentide in 
the same medium and a third group 
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receiving only the medium. All the treat
ments were administered as a single dose 
by stomach tube, without anesthesia. 
Blood was collected drop-wise from the 
cut tip of the tail into heparinized porce
lain plates immediately before and exact
ly 1, 3, 6 and 24 h after the treatment. 
Protein-free supernatans (1: 10) were pre
pared with Ba(OHkZnSO4 (19) and 
analyzed for glucose with glucose oxidase 
(14 ). In the samples coming from fasted 
animals, total ketones were also analyzed 
(3). The results have been expressed for 
each rat as the percentage of the values 
observed at O time. 

Results 

The treatment with a single dose of 
either tolbutamide or glypentide to rats 
by stomach tube produced a decrease in 
the blood glucose levels that depended on 
the doses and on the dietary status of the 
animals. In the fed animals (fig. 1), the 
lower doses of drugs that produced a 
significant hypoglycemic response were 
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Fig. 1. Effect of different doses of tolbutamide and glypentide on blood glucose levels 
in the fed rat. 

Doses correspond to mg/kg body weigth. Values are expressed as mean ± S.E.M. of 5-8 rats 
per group. Asterisks correspond to the statistical significativities of each group versus the 

controls: * = p < 0.05, ** = p < O.Dl, *** = p < 0.001. 



GLYCEMIA, KETONES AND SULPHYLUREAS 105 

TOLBUTAM!Df f,LYPENT!Dt 

120 120 

100 

80 80 

60 60 

24 2, 

HOURSAFTEPORALADMIN!STRATION 

Fig. 2. Effect of different doses of tolbutamide and glypentide on blood glucose levels 
in the fasted rat. 

Doses correspond to mg/kg body weigth. Values are expressed as mean ± S.E.M. of 5-8 rats 
per group. Asterisks correspond to the statistical significativities of each group versus the 

controls: * = p < 0.05, ** = p < 0.01, *** = p < 0.001. 
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Fig. 3. Effect of different doses of tolbutamide and glypentide on blood total ketone 
body levels in the fasted rat. 

Doses correspond to mg/kg body weigth. Values are expressed as mean ± S.E.M. of 5-8 rats 
per group. Asterisks correspond to the statistical significativities of each group versus the 

controls: * = p < 0.05, ** = p < 0.Dl, *** = p < 0.001. 
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50 mg/kg of body weigth of tolbutamide 
and 5 mg/kg of glypentide. The effects of 
these doses of both drugs were fully com
parable. In either case the effect was sig
nificant after 1 h of the treatment and 
was maintained up to 6 h, while it dis
appeared after 24 h. Higher doses of the 
drugs had correspondingly greater effects 
up to a certain level as doses above 150 
mg/kg of tolbutamide and 25 mg/kg of 
glypentide did not produce any further 
hypoglycemic effects. 

Although the changes observed with 
the administration of these drugs to 
fasted animals were qualitatively very 
similar to those observed in the fed ani
mals, the actual hypoglycemic activities 
were smaller in the fasted rats (fig. 2). 
The effect of 50 mg/kg of tolbutamide 
was only significant 1 h after the treat
ment, while thereafter the values did not 
differ from the control ones. In the 
fasted rats the effect of glypentide with 
doses of 5 mg/kg was not observed, 
while 25 mg/kg had a very powerful and 
significant hypoglycemic effect. 

The hypoglycemic activity of these 
drugs in the fasted rat did not follow 
their hypoketonemic effects. Doses of 50 
mg/kg of tolbutamide did not affect the 
rise in blood ketones in fasted animals 
(fig. 3). Higher doses of tolbutamide 
produced a significant reduction in this 
parameter which is not directly propor
tional to the doses used. With glypentide, 
doses of 5 mg/kg, which did not affect 
the blood glucose levels, produced an in
tense and significant hypoketonemic effect 
even after 24 h of the treatment. Higher 
doses of glypentide show smaller effects 
on these parameters (fig. 3). This biphasic 
picture again did not parallel the dose
response change of glycemia. 

Discussion 

Tolbutamide has been considered a first 
generation sulfonylurea (15), while gly
pentide would correspond to the second 

generation, having a greater hypoglycemic 
effect. In the present study it is seen that 
doses of about one tenth of glypentide 
produce the same hypoglycemic effect 
as tolbutamide in the fed rat. This dif
ference in activity between both drugs is 
smaller than that observed in rabbits (11), 
where the equihypoglycemic doses of both 
drugs differ by a factor of thirty. The 
different comparative activity between 
both drugs is also observed in the same 
species but under different dietary condi
tions as it is shown here that the equihy 
poglycemic doses of both drugs differ 
only by a factor of two in the fasted rat. 
As the hypoglycemic effect of sulfonyl
ureas can be correlated with their insulino
tropic action on the pancreas (9), these 
different responses with species and with 
dietary conditions may be the consequence 
of the different sensitivity of the beta cell 
to response to these stimulus. Actually, it 
is well known that the same stimulus 
produces very different responses in the 
rate of insulin release by the pancreas of 
rats and rabbits (10, 18) and fed and 
fasted animals (7, 8, 21, 22). 

The hypoketonemic effect of the two 
sulfonylureas in the fasted rat is not cor
related with their hypoglycemic effect 
with regard to the doses. Alterations in 
the blood level of ketones seem to be 
controlled by the composite rate at which 
free fatty acids are released from the 
peripheral adipose tissues, transported to 
the liver and there being used as subs
trates for ketogenesis, and also by the 
rate at which they are utilized by extra
hepatic tissues. All these pathways are 
affected by insulin. Thus, the effect of 
sulfonylureas on blood ketones must be 
influenced by their effect on insulin release 
by the pancreas. On the other hand it is 
known that these drugs directly affect 
different sites of ketone body metabolism, 
including inhibition of liver ketogenesis 
(4, 5) and of adipose tissue lipolysis (1, 
12, 13, 20). As the mixture of all these 
factors migth be acting at once in the 
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effect of these drugs on blood ketones, it 
is not surprising that their sensitivity on 
this parameter is quite different from that 
on blood glucose. 

Resumen 

A ratas hembras alimentadas y ayunadas de 
24 horas, se Jes suministr6 por sonda estomacal 
diferentes dosis de tolbutamida o de glipentida 
y se compararon con ratas controles, a las que 
se Jes suministr6 el placebo. Para dosis bajas, 
la glipentida es diez veces mas efectiva coma 
agente hipoglucemiante que la tolbutamida en 
las ratas alimentadas, mientras que en las ayu
nadas, solamente es el doble. Las dosis supra
maximas de ambas drogas tienen igual efecto 
hipoglucemiante. Ambas drogas son capaces de 
disminuir la cetonemia de las ratas ayunadas, 
pero el efecto comparativo no es paralelo al 
observado sabre la glucemia y no es propor
cional a las dosis empleadas. Las diferentes 
respuestas se interpretan en funci6n de! efecto 
hipoglucemiante, debido principalmente a la 
acci6n insulinotr6pica de estas drogas, mientras 
que el efecto hipocetonemico seria el resultado 
de su efecto insulinotr6pico y de su acci6n di
recta sabre la lipolisis y sabre la cetogenesis. 
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