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IRNTRODUCTION

Glibenclamide was introduced in 1967 and was the
first of the sc-called second~-generation sulphonylureas,
It brings together resegrch workers from Germany and
abroad. The drug is bebtter known by its designation HB
419,

Recoghition of the beta-cytoiropic effect of aul-
phonylureas has brought the physiology, normal and abn-
ormal of the islet cells into the clear light,

The therapeutic use of sulphonylureas was confined
to maturity onset dlabetics who constitute the overwhe~
lming majority of diabetic patients. HWow it is known
that these patients are capable of intrinsic insulin pro-
duction. However, their insulin production is ineffective
simply because the islets no longer respond to the physio-
logical stimulus, namely an increase in blood sugar. With
the aid of sulphonylurea derivatives, it seemsa to be po-
ggible to overcome this unresponsiveness of insulin secre-

tion.

After adminstration of these drugs, all digbetics
8till capable of intrinsie insulin production mobilige

their insulin reserve (Pfeiffer, B.F.1969),
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4 doge of few milligrams of glibenclamide is
enpugh %o produce the same hypoglyczemic effect as
1,000 or 1,500 mg. tolbutamide (Bhatia, S.K. et al.,
19703.

This can be demonstrated on islet slices in
vitro (Hinz, M. et al, 1969), From the therapeutic
polint of view, this‘fagt means that the body will be
expoged to minimel quantities of the chemical egent,
The antigenic power of glibenclamide must be extremely
emell. Glibenclemide seeme in fact to be the best
tolergted of all drugs of this group and to have the
lowest risk of gllergic or toxic side effecte. {(Jackson

quoUn et al. 1969)u

The hypoglycaemic action of glibenclamide persists
longer than that of tolbutamide, There are differences
between the insulin and blood sugar curves after doses
of the old or of the new sulphonylures derivatives
(Clarke, B.F. et al.s 1975).

The pogsibility that these substances may have
effects outgide the pancreas musl be considered, They
may resch compgritments of the beta cells not opened up

by tolbutamide gnd other drugs of this group.
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Time will tell whether the superiority of glibe-
nelamide demonstrated in pharmacelegical and pharma-
codynamic investiéations, is in fact borne ocut by
clinical studies, However there is no doubt that
glibenclemide will give digbetes research gnd treatment
an impetus which will be welc::med_‘py all copceraed-

doctors, patients and scientists aglike,
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CHEHISTRY

After the developrment of +vhe oral antidisgbetie
egents carbutamide and tolubtamide by Farhwerke Hoechest
and Boeringer HMannheium, Various similar compounds were
synthenized by other workers. The most important drugs
commerically available are chlorpropamide, acetohexgmide,

tolazsmide and glycodlazine.

The collaboration between Hoechst and Boehringer
continued with the aim of developing new oral antidia-
betiea with grealter potency, longer duration of action
and fewer gide effectse In the course of these investi-
gationa some 8,000 compounds were synthesized, 6,000 of
which proved to have hypoglycaemic effects on pharmacolg~
gicgl testing, The relationships between chemical stru-
cture and pharmacological action which were worked out in
the course of these studles led to the aynthesis of drugs
which displayed superior guslitiss in animal experiments

and in humgn subjecis,

They differ from the agvailgble preparations in that,

the radicles in R-glkylen~/ “‘/‘* 50, NHCONH-~ (alkyl)
gre linked to the phenylsulphonyl reasidue by an alkylene

bridge. Systemic modification of the acylamincalkyl
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regidus (R-NH-CO.)} resulted in the synthesis of N—-4- (2=
benzamidoethyl) phenylsulphonyl-f-cyclohexylures.
Attachment of various groups to the benzoyl residue of
this compound showed thef the introduction of chlorine
at a siutable pesition prolonged its action while the
introduction of =a methyl group impsired a definite in-

cregge in potency (Weber, H, et gls., 1969),

Conbination of hqth these procedures led to the out-
gtanding compound Hegd=-2-{ 5-chloro-2-methoxybenzamido)
'phenylsulphonyl-‘ﬂ-c;grélc:.he:-::,rlurEa, a::hich was evaluated
under the designation HB 419,

61
&> cOoTH - GHE-GHEQSOE—MLGU;HM/’_‘)
ocH HE 419

3

Glibenclamide is & stable, crystalline, odourless,

colourless compound.
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ABSORPTION, METABOLISM AND EXCRETION OF GLIBENCLAMIDE

Gastro-intestingl absorption:

The comparison of the initigl concentration after
oral and intravenous application, of glibenclamide
following correction for dose difference by Christ, C.BE
et al.,, 1969 , showed that an absorption rate of 43 per
cent. Since eliminario; call only proceed after mebta-
bolism of glibenclamide, gbscrption rate can be calcu-
lated from the guantity of unchanged glibenclamide ex-
cepted with stools; this results is 46 per cent, Measu-
ring urinsry excretion after intravenous and oral gppli-
cation constitutes a third method of calculstion. This

procedure results in 45 percent gbsorpticn rgate.

Studies with C'%_1labelled glibenclamide was under-
taken by (anderson, J. et al., 1970), to determine the
nature of the metaboliam of glibenclemide in digbetic
patienta and compsired with the deta on the non diabetic
subjects as obtained by Christ. O.E. et al., 1963 . The
peak plasma rgdicactivity cccured between 2-6 hours which
is a wider range than that repqrted in healthy volunteers

where the pegk agctivity was never after 4 hours. This
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could be due %o altered gbsorption characteristics,
and it is interesting that the gregtest delgy in rea-
ching meapinmum plasma and urine activity occured in

diabetlcs complicated by cerdiac and hepatic disease,

Met aboliams

Christ O.E. et al., (1369) found that in man there
are three metagbolites Hi, ME and Hﬁ; E& is the principal
netabolite, It is found in the serum, wrine and faeces.
It hao been identified gs a derivgtive of glibenclamide
hydroxylated gt the trans pesition of the cyelohexyl_ring.
ME was found in smaller amounts in the serum and also
pregent in urine and faeces. It is hydroxylated in the
game ring but in the 3~cis position. HE found only in

minute gmounts in urine hgs hot yet been identified,

Excretion:

Glibenclamide which has been gbsorbed from the inte-
gtine or given intravencusly is excreted only in the
metahnlisgd forms The intact drug found in the faeces has
not been gbsorbed., About 40% of the oral dose of gliben-
clemide can be recovered from urine over the 48 hours pericd

after administragtion, which probably indicate that a simllgr
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proportion is abosrbed from the gut, and little agppear

to be retained in the bodys. Because glibenclamide is

excreted in urine this leasds to cgution in its use in

patients with rensal impairment, who might be expected

to retain both drug and metabolities with resultant

higher pleasusz level and the risk of prolonged hypogly-

caenlg,

' For actual clinical application of glibenclamide the

fallnﬁiq&fin noticed by Christ O.E.-flEESJ:

L.
2e
3

4.
5.

ﬁﬁproximéﬁely 50_§éf‘cgnt of the compound is
ahaarﬁed after ‘oral adlﬁinistrﬁtiun. _
Glibenclamide does not pass through the entero-
hepatic cycle, |

The measured half life periods and the calculagted
doge relations do not #uggest_apcumula#io;.

dbsorbed glibenclamide is completely metabolised,
fhe metabolites in their actual concentrsgticon have
no easentigl hypoglycasmic offect. They are quickly

and completely climinated.
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MECHANISM OF ACTIONW

Glibenclemide has a high potency relative to all
other sulphatnylureas and it is up to thousand times
as active gs ftolbuitamide on a milligram for milligram
basis, (Schmidt, F.H, 1969, This difference is diffi-
cult to explain from an examination of the struetural
formula of the two compounds and there is at present no
evidence that the extent of their plasma protein-binding
or ability to enter the tissues differ sufficilently to
provide a satisfactory explanation. Glibenclamide acts
in the same magnner as the other sulphonyluress-that is
by stimulating pancreastic beta cells to release insulin
{Strek 0,V. 1969}, Thus it is unlikely to exert any
effect in people without pancreatic function {(whether as
a regult of pancreatectomy or of chronic panhcregtic
disease}, This has been confirmed by PLfaff., W. et al.,
(1969) in animels rendered diabetic by the administration
of alloxan, in which glibenclamide falled to reduce blood
sugar, Further evidence that glibenclemide increases the
secretion of insulin from pancreagtic beta cells come from
the obgervation that action potentials in isclated mouse
islet cells may be produced by sulphonylurea compounds
including glibenglamide apnd that fthese potentials are
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