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unanti ci pated pharnmacol ogi cal effects in other organ
systens. At clinically relevant exposure |evels,
repaglinide failed to elicit any significant effects
on central nervous system cardiovascul ar,
respiratory, gastrointestinal or snooth nuscle
syst ens.

Lagan bi ndi ng assays such as possible
effects on the N and L cal ci um channel s and
pot assi um channel s reveal ed no inhibitory activity
except for the effects on the ATP sensitive channels
described by Dr. Fuhlendorff. Increases were seen
in diuresis and sodi um excretion at single doses
that are 100 tinmes the proposed clinical reginen.
The mul ti pl e cardi ovascul ar eval uati ons i ndi cated
t hat adverse effects have not been seen at
i ntravenous doses of 1,000 m crograns per kil ogram
An extensive program of acute and
chronic toxicity studi es has been perforned
i ncl udi ng carcinogenicity evaluation in two species
and studi es evaluating the potential effects on al
aspects of the reproductive process. Teratol ogy
studi es have been carried out in two species and a
conplete I CH conpliant genotoxicity eval uati on was
performed as well as inmmunogenicity eval uations.

Chroni c toxicol ogical evaluations in
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rats and dogs have been perfornmed at duration
treatments of up to one year. |In the rat, the no
effect dose is 16 mlligranms per kil ogram which
results in plasma concentrations that are 38 to 85
times the human exposure level. At higher doses,
al kal i ne phosphatase | evels are increased w t hout
hi st opat hol ogi cal effects. Dogs are sensitive to
t he hypogl ycem c effects of repaglinide which is
responsi bl e for nost of the effects in this species.
At 50 mlligranms per kilogramthere were el evated
hepati c enzynmes wi th histol ogi cal evidence of
periportal enlargenent with no evidence of
hepat ocyt e degeneration. Thus, conpared to the
human dose of 0.32 mlligrans per kil ogram per day,
there are no clinically relevant |aboratory or
hi st opat hol ogi cal changes.

The drug is not mutagenic in a battery
of six genotoxicity studies. Four inmunogenicity
st udi es have reveal ed no evidence of i nmmunol ogic
responses or allergic reactions. In reproduction
studies, repaglinide failed to produce an effect on
fertility. 1t is not teratogenic when adm nistered
to rats and rabbits during the first trinmester
period of organogenesis. There is a devel opnent al

effect which is seen when the drug is adm nistered
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in late gestation and early lactation. [|'l]
describe that in nore detail |ater

Carci nogenicity studi es have shown no
tunori geni c responses at doses that are nore than 50
and 100 tines the clinical exposure |level in males
and femal es respectively. 1'll discuss that nore
| ater, also.

In the reproduction findings, there are
limb deformations that are developed in the
of fspring of females that are treated | ater
beginning with the third trinmester of gestation.
This was initially observed in animals that were
eight to ten weeks of age with an observation of
altered ability to walk correctly. It canme about as
a result of the behavioral evaluations that have
been perfornmed in these animals, an eval uation that
is relatively newin preclinical devel opnent.

Subsequent studi es have reveal ed that
this effect is due to an altered structure of the
linmbs. Mechanistic studies that have been perforned
t hat have been designed to identify the specific
period of effect have shown that this effect does
not occur if the animals are treated in the first or
second trinester, and is |limted to the third

trimester of gestation and the early period of
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nursing. There is histol ogical evidence of
chondromal aci a and an inhibition of the end growth
of osteogeni c buds.

A ucose levels are significantly reduced
in maternal animals during this period of gestation
and studies have identified that the offspring al so
have decreased gl ucose |levels. Studies have
identified that repaglinide can be transferred to
the offspring via mlk as evidenced by the fact that
cross-fostering of offspring with untreated nothers
also elicits this effect.

In summary, these are devel opnent al
changes as opposed to teratogenic effects and
they' ve only been seen at doses that are significant
mul ti pl es of the human exposure | evel and have not
been seen at doses that are six tinmes the human
exposure level. In the carcinogenicity eval uation,
repagl i nide was not tunorigenic in the nouse at
exposure levels that run from71 to 160 tinmes, 169
times the human AUC in mal es and fenal es.

This is a bar graph in the rat
carcinogenicity study that describes the exposure
margins for the four treatnment groups of males and
females. | call your attention here. These nunbers

at the top of the bar graph represent the multiples
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in excess of the human AUC that resulted fromthe
exposure of animals at these four doses. | point
out to you that in this study at these two doses
here, the two | owest doses, which represent 51 and
in excess of 100 tines the human exposure | evel,
there are no tunorigenic effects.

There is at the doses that result in 90
to 200 tinmes the human AUC, an increase in benign
thyroid tunors in the males. It's interesting to
note that these benign thyroid tunors were not seen
in the femal es even though the femal es' plasm
concentrations were significantly higher than those
of the mal es. At the very highest dose only that
results in a 200 fold margin of the human AUC, there
IS an increase in the spontaneous rate of benign
liver tunors in these male animals. It is again
interesting to note that fenmales who were exposed to
hi gher plasma concentrations of repaglinide at that
sane dose, these tunors did not develop. This tunor
type spontaneously occurs in rats and in this study
were only seen at an increased incidence.

A study was done to el ucidate the
mechani sm for the devel opnent of the thyroid tunors
inthe mile rats. It was identified through these

studies is that animals that are treated at those
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two hi gher dosage | evels devel op a decrease in
pl asma T3 levels. The decrease in the plasma T3
| evels result in increased | evels of TSH and t hat
results in an enhanced proliferation wthin the
thyroid gland. That phenonenon of the increased TSH
resulting in an increase in proliferation is a known
phenonenon t hat has been seen wth other drugs such
as phenobarbital and sone of the phenot hi azi ne
antidepressants. The current state of know edge
woul d suggest that that nechanismis not conparable
to anything that is seen in humans. In the clinical
programthat will be described |ater, there were no
changes in T3 uptake, T4 or TSH | evels during the
clinical program

So, with regard to the conclusions from
t he carcinogenicity evaluation, we can say that
repaglinide is not genotoxic. That there is a high
exposure safety margin within these studies. That
t he devel opnent of the thyroid tunors is a nmechani sm
that is specific for rats. That the nouse
carcinogenicity study is negative and the concl usion
woul d be that there is no clinical risk as a result
of this information.

Wth regard to non-clinical

phar macoki netics, repaglinide in all of the anim
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species study is rapidly absorbed with peak
concentrations achieved in | ess than one hour. The
drug is highly bound to plasma proteins exceedi ng 95
percent in all species examned. That in rodents,
plasma |l evels in fenmales are two to three tines
hi gher than those seen in nmales and that is a
situation that is frequently seen in rodent studies.
The drug is highly excreted by the bile with only
ei ght percent of radiol abel ed repaglini de excreted
in the urine. The drug is netabolized by
gl ucuroni dati on and/ or oxidative pathways within the
liver. The netabolite profile in the preclinical
species are simlar to those seen in nman.

In conclusion, the preclinical safety
assessnent of repaglinide has shown a favorable
safety profile with no suggestion of potenti al
adverse toxicity at clinically rel evant doses.
That's described on the enhancenent of the slide
that was shown to you by Dr. Fuhl endorff.

Now I'd like to introduce to you Dr.

Poul Strange who will discuss with you the clinical
phar macol ogy and the clinical efficacy of
repagl i ni de.

DR. STRANGE: Thank you.

As in animals, repaglinide is rapidly



