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Technical Field

The present invention relates to novel _medicaments
(medical drugs) suitable for a diabetic complication and/or a
neuropathy, and specifically to a medicament suitable for
prevention, improvement and/or treatment of a diabetic
complication comprising a postprandial blood sugar-lowering
agent (postprandial hypoglycemic agent), and a medicament
suitable for prevention, improvement and/or treatment of a
neuropathy comprising a postprandial blood sugar-lowering
agent. Further, it also relates to uses of these medicaments
(such as uses of the medicaments for prevention, improvement
and/or treatment of the diabetic complication or the neuropathy
described above and the like), a use of the postprandial blood
sugar-lowering agent described above for production of the

medicaments described above, and the like.

Background Art
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of chronic hyperglycema is a major sign. The nunber of 1 diabetic patients
Is increasing all over the world, but the risk of diabetic coma (narcosis)
"and infections has greatly been reduced by nmeans of insulin, antibiotics,
and so on. However, even now, the diabetes nellitus is so frequently
acconpani ed by so-called three major conplications including neuropathy,
reti nopat hy and nephropat hy, which are considered as a m croangi opat hy;
the patients, accordingly, are considerably restricted in their daily life
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microangiopathy; the patients, accordingly, are considerably

restricted in their daily life and social activity, and have
been compelled to an inconvenient life. Moreover, it is also
known to be a risk factor to promote arteriosclerosis (sclerosis
of the arteries) that is said to be a cause of macroangiopathy,
and it becomes an important problem or target in the current
therapy of diabetes mellitus that even if the diabetes mellitus
occurs, these vascular complications could not be allowed to

occur the onset or progress.

Problem to be golved by Invention

At present, there is not found an excellent pharmaceutical
preparation (drug medicine; medicament) suitable for
prevention, improvement, or treatment of these complications.

It has been reported in the DCCT study or the UKPDS study
that strict control of the blood sugar with an insulin injection
or sulfonylurea  agents {chlorpropamide, glibenclamide,
glipizide and the like) reduces a risk of onset or progress of

the complication, but occurrence of the complication has not



t he. conplication, but occurrence of the conplication has not 2 yet been
inhibited conpletely wwth these drugs. Moreover, an oral preparation
‘currently provided for clinical use as a drug for treating a chronic
conplication is an al dose reductase (reducing enzyne) inhibitor alone, and
it is said that its efficacy is limted;, therefore, another good drug
nmedi cine (medicanent), particularly as an oral preparation, is expected

to be devel oped. On the other hand, the neuropathy is a disorder which is
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provi de such a pharnmaceutical preparation (nedicanent). Disclosure_of
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to be developed.

On the other hand, the neuropathy is a disorder which is
caused by dysfunction of the central and peripheral nerves,
including perceptive and sensorial disorder, dyskinesia, and
other many neural symptoms, of which some (as complication) are
caused by diabetes mellitus, and some not in many cases; there
is no good pharmaceutical preparation (medicament) found
suitable for these disorders, i.e., necessary for prevention,
improvement, or treatment of the neuropathy.

In the above circumstances, it has been desired to develop
a pharmaceutical preparation effective to the prevention,
improvement, and/or treatment of the diabetic complication or
the neuropathy. The problem to be solved by the present
invention, that is the purpose of the present invention is to
develop and provide such a pharmaceutical preparation

(medicament) .

Discl £ Inv .

The present inventors diligently have spent much time for



The present inventors diligently have spent nuch tinme for 3 the study
towards sol ving the above problem and as a result, have found that a
‘post prandi al bl ood sugar-|owering agent (hypoglycenic agent) inproves
decrease of a notor nerve conduction velocity of a Goto-Kakizaki rat
(hereinafter referred to as "&K rat") known as a nodel aninmal of diabetes
mellitus, and accordingly, it can be used as a pharnaceutical preparation
(medi canent) for prevention, inprovenment, and/or treatnent of a diabetic
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The present invention has been conpleted on the basis of these various
f|nd|ngsmellltus, and accordingly, it can be used as a pharmaceutical

preparation (medicament) for prevention, improvement, and/or
treatment of a diabetic complication, and further it can also
be used as a pharmaceutical preparation for prevention,
improvement, and/or treatment of a neuropathy not caused by
diabetes mellitus.

Further, the present inventors have found that the
postprandial blood sugar-lowering agent restrains
(suppresses) a decrease of a Na'/K'-ATPase activity in nerve
which is an index (indicator) for the nerve function, that the
postprandial blood sugar-lowering agent restrains an increase
of vWF concentration in the blood which is an indicator of
endothelial dysfunction and that the postprandial blood
sugar-lowering agent lowers lipid in the blood which is a risk
factor for arteriosclerosis (arteries) and the
macroangiopathy.

The present invention has been completed on the basis of
these various findings.

That is to say, the present invention lies in a medicament

or a drug medicine as one embodiment thereof, which can be



That is to say, the present invention lies in a nedicament or a drug
nmedi ci ne as one enbodi nent thereof, which can be 4 exenplified typically or
‘representatively by the followings: (1) A nmedicanent for prevention,
i'mprovenent and/or treatnment of a diabetic conplication, conprising a

post prandi al bl ood sugar-Ilowering agent; (2) A medicanent for prevention,
i nprovenent and/or treatnent of a neuropathy, conprising a postprandi al

bl ood sugar- |owering agent; and (3) A drug nedicine suitable or usable
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agent; and
(3) A drug medicine suitable or usable for the medicament for
prevention, improvement and/or treatment of a diabetic
complication,

comprising a postprandial blood sugar-lowering agent and
at least one agent selected from an antihypertensive agent, a
vasodilating agent and an anti-hyperlipidemic agent; or

being or having a combination of a postprandial blood
sugar-lowering agent, with at least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-
hyperlipidemic agent.

In the above medicament for prevention, improvement and/or
treatment of diabetic complication, the effectiveness of the
~medicament can be enhanced greater by using the postprandial
blood sugar-lowering agent;

in the mixture with at least one agent selected from an
antihypertensive agent, a vasodilating agent (an agent for
improving a peripheral blood flow) and an anti-hyperlipidemic

agent (an agent for treating a hyperlipemia) (which is in the



antj hypertensi ve agent, a vasodilating agent (an agent for inproving a
‘peri pheral blood flow) and an anti -hyperlipidemc agent (an agent for
‘treating a hyperlipema) (which is in the formof the same pharnaceutica
preparation such as a mxture, or a mstura), and/or in conbination with
at | east one agent selected froman antihypertensive agent, a vasodil ating
agent and an anti- hyperlipidem c agent. \Wen the postprandi al bl ood
sugar-lowering agent is used in conbination with at |east one agent
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in combination with at least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-
hyperlipidemic agent, they can be administered to a living
subject at the same time or at the different times having an
appropriate lapse of time between one administration and an
another administration, each in a discrete and separate
preparation form (They are in the form of plural pharmaceutical
preparations.). In such case, there is no limitation to the
order (turn) of the preparations for administration.

The present invention is directed to these medicaments and
the drug medicine as one embodiment thereof, and they are
combined together and generically referred to as "the
medicament in the present invention".

Next, the present invention lies in a use of the medicament
as an another embodiment thereof, which can be exemplified
typically or representatively by the followings:

(4) A method for preventing, improving and/or treating a
diabetic complication, which comprises administering a

postprandial blood sugar-lowering agent as an effective



(4). A nethod for preventing, inproving and/or treating a diabetic
conplication, which conprises adm nistering a postprandial bl ood
‘sugar -l owering agent as an effective ingredient (active ingredient) to a
I'i ving subject; and (5) A nethod for preventing, inproving and/or treating
a neuropathy, which conprises adm nistering a postprandial bl ood
sugar-1lowering agent as an effective ingredient to a living subject.
Further, the present invention lies in a use of the postprandial blood
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vasodi | af*Rg e&fent and an anti -hyperlipidenic agent, for production of

the medi canent f or prevention, inprovenent and/or treatnent of a diabetic
conpl i cati on. Further, the present invention lies in a use of the

postprandial blood sugar-lowering agent for the production of
the medicament in the present invention described above as
another embodiment thereof, which can be exemplified typically
or representatively by the followings:

(6) A use of a postprandial blood sugar-lowering agent for
production of the medicament for prevention, improvement and/or
treatment of a diabetic complication;

(7) A use 6f a postprandial blood sugar-lowering agent for
production of the medicament for prevention, improvement and/or
treatment of a neuropathy; and

(8) Uses of a postprandial blood sugar-lowering agent and at
least one agent selected from an antihypertensive agent, a
vasodilating agent and an anti-hyperlipidemic agent, for
production of the medicament for prevention, improvement and/or

treatment of a diabetic complication.

Incidentally, in case of the method for preventing,
improving and/or treating a diabetic complication described

above, the effectiveness thereof can be enhanced much more by



Incidentally, in case of the nethod for preventing, inproving and/or
treating a diabetic conplication described above, the effectiveness
“thereof can be enhanced much nore by admnistering further at |east one
agent selected froman antihypertensive agent, a vasodilating agent and an
anti- hyperlipidemc agent, in conbination with the postprandial blood
sugar-lowering agent to said |living subject (Conbination admnistration).
In such case, there is no particular limtations to the nethod in such
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method in such combination administration, for example, the
plural preparations having each ingredient described above can
be administered to the same living subject at the same time or
at the different times having an appropriate lapse of time
between one administration and an another administration, each
in a discrete and separate preparation form. There is no
particular limitations to the order (turn) of the preparations
for administration.

Further, in the use of a postprandial blood sugar-lowering
agent for production of the medicament for prevention,
improvement and/or treatment of a diabetic complication
described above, as stated above, at least one agent selected
from an antihypertensive agent, a vasodilating agent and an
anti-hyperlipidemic agent can be mixed with the said
postprandial blood sugar-lowering agent for use, or the
postprandial blood sugar-lowering agent can be used in the
combination form with at least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-

hyperlipidemic agent, whereby the effectiveness thereof can be



post prandi al bl ood sugar-|owering agent can be used in the conbination
formwith at | east one agent selected froman antihypertensive agent, a
"vasodil ating agent and an anti- hyperlipidenic agent, whereby the

ef fectiveness thereof can be enhanced much nore. There are al so no
particular limtations to the nethod for such conmbination, in the sane
manner as above. Brief Description of the Drawings (Fig. 11 Fig. 1
illustrates the results of neasurenent of the notor nerve conduction

vel oci tYeh'Rahr&%daﬂhErﬁlméxeét | FhEXATRLE allso 0o Parlchldr Piddtasismées the
results of nmeasurenent of the change of plasma chol esterol concentration
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rat, gliben e group; rat, nat egli'ni de group, nor mal cont r ol
group. Mode for Carrying out Invention The foll ow ngs descri be the node for
carrying out the present invention. The present invention, as stated

above, relates to a, specified, nmedicanent and a specified drug nmedi ci ne
(the negF&&%ERFFff%éiﬁ%%?%ﬁ%iﬁﬁébﬁ%“ﬁﬁﬁ%on) uses of these

[Fig. 1]

Fig. 1 illustrates the results of measurement of the motor
nerve conduction velocity in the animal test in Example 1.

[Fig. 2]

Fig. 2 illustrates the results of measurement of the change
of plasma cholesterol concentration in the animal test in
Example 3.

&: GK rat, control group;

BM: GK rat, glibenclamide group;

A: GK rat, nateglinide group, and
X

normal control group.

Mode f : . I tq

The followings describe the mode for carrying out the
present invention.

The present invention, as stated above, relates to a
specified medicament and a specified drug medicine (the
medicament(s) in the present invention), uses of these
medicaments (method for use thereof, method for administration
thereof, etc.), a use of the postprandial blood sugar-lowering

agent for production of these medicaments, or the like, and



medi canments (nethod for use thereof, nethod for adm nistration thereof,
etc.) , a use of the postprandial blood sugar -lowering agent for
‘production of these nedicanents, or the like, and since it is possible to
say that the nedicanment(s) is a coomon and inportant factor (constituent
element) in the present invention, based on the nmedi canent (the nedi canent
in the present invention) the present invention is explained in the
followi ngs. As for the nedicanment in the present invention, a purposive
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medicament in itself may be a drug medicine in itsel€f.

The subject to which the medicament in the present
invention is administered is not limited particularly, and
typically exemplified by a living subject so far as it seeks
for prevention, improvement, treatment and so on of diabetic
complication or neuropathy. The medicament (preparation) is
applicable in an effective amount thereof to a living body in
need of the medicament therefor, in particular a mammal, and
usually a human (patient). A method for application of the
medicament (method for administration thereof) is
corresponding to a method for preventing, improving and/or
treating a diabetic complication or neuropathy in the present
invention. On the other hand, a use of the postprandial blood
sugar-lowering agent which will be explained in detail in the
next place as an essentially effective ingredient in the
medicament described above, that is, the medicament in the state
comprising as an essentially effective ingredient the

postprandial blood sugar-lowering agent substantially equal to

the above is corresponding to the use of the postprandial blood
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medi canment descri bed above, that is, the nedicanent in the state
conprising as an essentially effective ingredient the postprandial blood
‘sugar -l owering agent substantially equal to the above is corresponding to
the use of the postprandial blood 10 sugar-1owering agent for production of
t he medi canent for prevention, inprovenment and/or treatnent of a diabetic
conplication or neuropathy, in the present invention. The effective
conponent (ingredient) used in the nedicanment for the present invention is

not specishiggal. |l36we|f1'?§'gt efh & f 8braprdauict i43eh St Ae PRRIR ARG 1 0od
sugar- | owering agent, may be used for that purpose (for the purpose of
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bl ood sugar- |owering agent or not; _for exanple, it, can al so be determ ned
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bl ood sugar |evel is determned 2 hours after the neal, and an |nh|b|tory
owering agent, may be used for that purpose (for the purpose

of lowering a postprandial blood sugar), and exhibits such an
effect. In the present invention, therefore, it is possible
to use, as the effective component of the medicament
(pharmaceutical preparation) in the present invention,
compound(s) selected from those which are used or available for
improving the postprandial blood sugar level. The compound(s)
that will be developed in the future may be used. There is
no particular difficulty in determining whether a compound as
a candidate for the ingredient for the objective medicament is
applicable as a postprandial blood sugar-lowering agent or not;
for example, it can also be determined in such a way that the
compound is administered before giving a meal, the blood sugar
level is determined 2 hours after the meal, and an inhibitory
effect against an elevation of the blood sugar level is
evaluated as compared with the case in which no compound
(candidate for the ingredient for the objective medicament) is
administered. Additionally, it is convenient to utilize, as

a component of the medicament in the present invention, one that
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effect against an elevation of the blood sugar level is evaluated as
conpared with the case in which no conpound (candidate for the ingredient
“for the objective nmedicanent) is admnistered. Additionally, it is
convenient to utilize, as a conponent of the nedicanent in the present

invention, one that | | has already been devel oped as a different drug
nmedi ci ne, for exanple, nateglinide or the like, which is described in
detail hereinafter. Specific exanples of the postprandial bl ood sugar -

Vet abol | 22 egéaégﬁbu'?ﬁfﬁ"%?@é‘mﬁ%% T R S g len an

Yk hTB 8 A e BRSO SR LR A S %L%Abeﬁvmdeeéaﬂte'y

(-)-N-(trans-4-iso ropylcyclohexane carbonyl )-D phenyl al ani ne represent ed
by the fBFFEWMAGE Sgneral formula (1)(called "nateglinide") (see Japanese
Pat ent Kokoku Publlcation JP-B-4- 15221, Japanese Patent No. 2,508, 949, and
Japanese Patent Kokai Publication JP-A-10-194969, etc.), benzylsuccinic
acid derivatives such as mtiglinide (KAD-1229), and benzoic acid
derivatives sGBRcAficepexpmplee @fe t&gunBPaERAaNAEAS) Jedpod |SUSANH (1)

lowering agent include compounds disclosed as meglitinides in
Hormone and Metabolic Research, Vol. 27, p. 263-266 (1995) and
exhibiting such an activity (improving the blood sugar level
after meals); more definitely, D-phenylalanine derivatives
such as (-)-N-(trans-4-isopropylcyclohexane-carbonyl) -

phenylalanine represented by the following general formula
(1) (called “nateglinide”) (see Japanese Patent Kokoku
Publication JP-B-4-15221, Japanese Patent No. 2,508,949, and
Japanese Patent Kokai Publication JP-A-10-194969, etc.),
benzylsuccinic acid derivatives suchasmitiglinide (KAD-1229),

and benzoic acid derivatives such as repaglinide are

enumerated.
H
)\COOH
(CHg)oCH-- CONH

(1)

Of the aforementioned postprandial blood sugar-lowering

agents, the compounds included in the meglitinides exhibiting

12



of the aforenentioned postprandi al bl ood sugar-lowering agents, the
~conpounds included in the neglitinides exhibiting 12 an excellent effect in
oral adm nistration, are preferred. Mre preferred are D phenyl al ani ne
derivatives such as nateglinide, benzylsuccinic acid derivatives such as
mtiglinide, and benzoic acid derivatives such as repaglinide, are
exenplified, with nateglinide being particularly preferred. The

adm nistration formfor the nmedicanent in the present invention to a human

or the | Bhe_éﬁﬁqterﬁaréfﬁé’é@rlﬂ %:)Egllt Q%mi PAGE X1 Y are VL L Yrof .

adm nistration fornms such as oral admnistration and parenteral

dri ni st Pt i"on T " “adrni'st rat on ard o
o1 oot 1 v P e EBoRE S nont T et LA RaFCaneht Vo TR proghni e |

invention_is avail.able as described. above;. when th ffectiv co nent in
t he pres@ﬁ%eﬁﬁ&@ﬁﬁfdn i%e%%¥£%¥%ﬁl?%%n1fﬁ3§% Tt va éE§Sa|F§§ y g%%n kno;n
as postprandi al, Ql ood sygar-I| owerin agents, or even when the, .

phar maco Bl 12df8onBR RRRAPY oFnd GRTLEERLVPAVEIRT BA T SPRSbiBYLE:
separately, a conmpound having a_ postprandi al bl ood sugar-I|owerjng. action
may be s@F&ct RFHMRIIEARY: r eFdttH ess2 o3I bHGL X%ini RiedGat iW*fb‘F‘H%{gjkh as

oral admnistration, parenteral admnistration, and so on. However, it is
convent | BA&IEeTr&Fe€mpl oy a nedi canent available for oral adninistration.

The administration form for the medicament in the present
invention to a human or the like is not particularly limited.
Accordingly, a variety.of administration forms such as oral
administration and parenteral administration (intravenous
administration, etc.) can be employed, and the effective
ingredient (component) of the medicament in the present
invention is available as described above; when the effective
component in the present invention is selected from those which
have already been known as postprandial blood sugar-lowering
agents, or even when the pharmaceutical component used in the
present invention is employed separately, a compound having a
postprandial blood sugar-lowering action may be selected and
used regardless of any administration form such as oral
administration, parenteral administration, and so on.
However, it is conventional to employ a medicament available
for oral administration.

When the medicament in the present invention is used for
a diabetic complication, for example, when the medicament is

administered for prevention, improvement and/or treatment of

13



When the nedicanent in the present invention is used for a diabetic
“conplication, for exanple, when the nmedicanent is admnistered for
prevention, inprovenent and/or treatnent of 13 a diabetic conplication,
there is no particular Iimtation in the type of conplication, and it can
wi dely be applied to nephropathy, retinopathy, neuropathy and angi opat hy,
etc. On the other hand, when the above nedi canent is used for treatnent
or the like in neuropathy, it can also be used widely in a variety of

neur opat Qigf%ﬁgtiarcmpﬂ?;éi&@yrap@f%s hgyf, £eRLESERtyLaYention 1d he

medi canment ar maceutl ca preparatio e used together wth other

one or r eyt | ne (sph C L cal i
substanggég,tﬁg% gﬁgﬁ%%%ﬁfgggggﬁgktgbg 3& ?%Hgdﬁgéﬁg?i%%;%%%i%%gbﬁxa case,
they are_ingluded.in the. nedicanent in the present .inv iopn.as f as
they conP&P raﬁagPXEdr%E%%%P?ggyc6ﬁﬁﬁﬁ%%ﬁgh%ﬁﬁ“ﬁ?ﬁ?ﬁ??agﬁg'a?%?énen i oned
ai med pharynmacol ogi cal, activity. Further,_, such other pharmaceutical
conponen{:{‘ﬁsﬁt}h%l'g ht?é‘q'nw%ﬂet%%llatbofv@r Bedycapephiet Y& a%?&et(rsﬁart%eé}%of , and
also in the_ salt form(s) or the conpounded forn(s%_mﬁth I he above

essent i aP¥ HRILakedt PORTEBRAEBRent ¥ SPRAL YHPEMTIR VALK hReE e tY
invention, and they are included in the nedicanment(s) in the present

i nvent i onfaBepaprashigey asxfiahi @5t HE dffom@venadied  ai ned phar macol ogi cal

activity for the present invention described above. )
In the present invention, the medicament {(pharmaceutical

preparation) may be used together with other one or more
pharmaceutical components (pharmaceutically active
substances), for example, as admixture or in combination; in
such a case, they are included in the medicament in the present
invention as far as they contain an aimed effective component
and exhibit the aforementioned aimed pharmacological activity.

Further, such other pharmaceutical component(s) may be in
the salt form(s) or the derivative(s) thereof, and also in the
salt form(s) or the compounded form(s) with the above essential
and effective component(s) as objective in the present
invention, and they are included in the medicament(s) in the
present invention as far as they exhibit the aforementioned
aimed pharmacological activity for the present invention
described above.

Such pharmaceutical components, for example, are
exemplified by an insulin exhibiting a blood sugar-lowering
action, an insulin derivative such as lispro and glargine, a

sulfonylurea drug (sulfonylureas) such as tolbutamide,

14



Such pharnmaceuti cal conponents, for exanple, are exenplified by an insulin

~exhibiting a blood sugar-lowering action, an insulin derivative such as
lispro and glargine, a sulfonylurea drug (sulfonylureas) such as

tol butam de, 14 gliclazide, glibenclamde and glinepiride, a a-glucosidase

i nhi bitor such as acarbose, voglibose and mglitol, abiguanide preparation

such as netformn and phenformn, a thiazolidinediones such as

pi oglitazone, rosiglitazone and troglitazone, an insulin

resi stanceiiFRROIdY] A8Ben A1) 9a PPARndp2998ES! aand - 81hageRiass eof
non-thi azolidine skeleton such as d-262570, JTT-501, YM 440, NN-622 and

KRP- 297, . -adr i r i : 7T i I N
[ ke agoniip Bl h I S Ak EEOLO] PHPTLS0s S Ucla RPo R rdR a pRBpRIRME T,

and NN- 22%3@{3%52'%@'0\4 i myé.\?:'}f or such @as ARR28A an@ SPHehPBERIHOT such as

T-1095, a I ke. An al so an al dose reductase inhibitor such as

epal rest aty; L3318 Al s oA U EH 205 3BT N BALLEHA - 8s 101 ORALAY- LEGAL T N

agent such ""as mecobal am n and an ant1 oxi dant agent

such as a_lipQqi.¢c_acid and probucol .. which are said to h . eff to
t he conplFEggﬁ6%Fzﬁ§f'be &M ed FHaHerbr | %%ﬁ%?%%?g?r§?p§¥§6§§pra%&?%& bl ood
sugar -1 oweri ng .agent __capabl e of suppressing a vascular d sfunci%an may be

used in SOB&RIPARG BRARI RIWMLTh a8y RPGAEORASH: CA Pt FRYPEP L &fiERGe

agent capable of lowering a blo
9 pskeletonsuchaSQthézgyh,JTT-501,YM-440,NN-622andKRP-297,

an adrenaline B3 receptor agonist such as AJ-9677, an insulin
like agonist such as CLX-0901, a GLP-1 agonist such as GLP-
1, Exendin-4 and NN-2211, a DPPIV inhibitor such as DPP-728A,
a SGLT inhibitor such as T-1095, and the like. And, also an
aldose reductase inhibitor such as epalrestat, fidarestat,
zenarestat and minalrestat, a neuropathy-treating agent such
as mecobalamin, mexiletin and Y-128, and an antioxidant agent
such as & lipoic acid and probucol, which are said to have an
effect to the complication, may be cited therefor.

Particularly, a postprandial blood sugar-lowering agent
capable of suppressing a vascular dysfunction may be used in
a combination with, or in a mixture with;

an antihypertensive agent capable of lowering a blood
pressure, for example, angiotensin converting enzyme inhibitor
such as captopril, delapril, alacepril, enalapril, lisinopril,
cilazapril, benazepril, imidapril, temocapril, quinapril,
trandolapril and perindopril, an angiotensin II receptor

(reipient) antagonist such as losartan, candesartan,
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pressure, for exanple, angiotensin converting enzyne inhibitor such as

~captopril, delapril, alacepril, enalapril, lisinopril, cilazapril,
"benazepril, imdapril, tenocapril, quinapril, trandolapril and
~perindopril, an angiotensin Il receptor (reipient) antagonist such as

| osartan, candesartan, 15 irbesartan and val sartan, a i3 bl ocker such as
bopi ndol ol , pindolol, carteolol, propranolol, nadolol, nipradilol,
acebutolol, celiprolol, nmetoprolol, atenolol, bisoprolol, betaxolol,

| abet al ol dilol,. b tal ol , | al al d tinalal, -al

7002l o goAXESh She BRGNS, ereedalaloander s Mheby
| ci h | . bl ock | ci { i st h i f edi_pine,

cal o um SRRABSE O kel el o AR AAROLEL) SRy 80. M LSl

ni car di pPh" F'sol AFPrn&;  madi'dipine,

beni di pi ne, . bar ni di pi ne,, am odj pi ne, efoni di pi ne, fel odipi,ne, i 1.ni di pi ne,
ar ani di p?ﬁ%bﬁﬁﬂlagr t i%ez]e’rﬁr%l%%'ur @Fit8pﬁlogﬁq5uc?1té%%f%§tl g’d«f‘rﬁ%o‘;ﬁlde,
trichl ornet hiazi de, hydrochl orot hi azj de hydr of | unet hi azi de,
benzylhyEFBEHPbethi%gﬁﬁé}°1ne%%?%?%%%?%ziQﬁfaqqﬂﬁﬂﬁﬂﬁ%HﬁsQﬁﬂ¥ﬂ¥eﬁquJne,
tri pam de, neticrane, netol azone, nefruside, azosem de, etacrynic acid,
pi ret ani deptbondodni dan Purlos diicdkerspsucholasct pnezasdn, t bivaazasdms, and
the like, in the formof conbination preparation or m xed preparation.
Such conbenaepemnordakacasén andeifapidik, farcal diwbatiannohpliastdnon, in
particular, a mcroangiopathy such as a nephropathy, a neuropathy and a
(calcium antagonist) such as nifedipine, nicardipine,

nilvadipine, nitrendipine, nisoldipine, manidipine,
benidipine, barnidipine, amlodipine, efonidipine, felodipine,
cilnidipine, aranidipine and diltiazem, a diuretic drug such
as cyclopenthiazide, trichlormethiazide, hydrochlorothiazide,
hydroflumethiazide, benzylhydrochlorothiazide,
methyclothiazide, indapamide, chlortalidone, tripamide,
meticrane, metolazone, mefruside, azosemide, etacrynic acid,
piretanide, bumetanide, furosemide, spironolactone and
triamterene, and the 1like, in the form of combination
preparation or mixed preparation. Such combination or mixture
is effective for a diabetic complication, in particular, a
microangiopathy such as a nephropathy, a neuropathy and a
retinopathy.

In the same manner, a postprandial blood sugar-lowering
agent capable of suppressing an angiopathy (disorder of blood
vessel) may be used in a combination with, or in a mixture with;

a vasodilating agent, for example, a prostaglandin

derivative (preparation) such as beraprost and alprostadil,
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retinopathy. In the sane manner, a postprandi al bl ood sugar-lowering agent

.capable of suppressing an anglopathy (di sorder of blood vessel) nay be
used in a conbination with, or in a mxture with; a vasodilating agent, for

exanpl e, a prostaglandin deri vative (preparati on) such as beraprost and

al prostadil, 16 a serotonin receptor antagoni st such as ketanserin,

sarpogrel ate and AT-1015, a phosphodi esterase inhibitor such as

cilostazol, a COX inhibitor such as various anti-platelet agents (for

exanpl e, aspi rlorgomrg\ t hrogRexane 4 ?%ge; eli e engyﬁﬁbl Gy Nthat Asedrihi bi t or

such as 8zagre DP receptor p1 ent) tor such as ticlopidine

and cl opi dogr el nd_ot.hers ntOX|f i n

tocogher&largﬁgE&tliaﬁgt 8nde§i'w? t?‘lepl? %10(?1%%%%?%%??%@1?%%%2%%}1 or

m xed preparation. Such conbi pation or m xt I ff ti f

di alﬁetlcaﬁoﬁﬁFPééf“FBﬁ Fncﬂﬁr’f? tPhFor Su%(r?g?r’%aﬁ%%gpiﬁshae ecl el or @
nephr opat hy, a neuropathy and a retlno I dditi t di

bl 0o SURFPEBNEFP RSB S Pt ot o ShebrRgRanF: prathac R 5 %f%”ngs be
used in a conbination with, or in m xture with; an anti -h r i dem ¢
agent, fdsystagsrée)a %%A“re‘dﬁé’taéé i FABTEbr Sfch?BE o 8%%'%% in,

sinmvastatin, fluvastatin, cerivastatin, atorvastatin and itavastatin, a
(rec1p1ent) inhibitor such as t1clop1d1ne and clopidogrel,

and others; pentoxifylline, eicosapentaenoic acid, tocopherol
nicotinate, etc., in the form of combination preparation or
mixed preparation. Such combination or mixture also is
effective for a diabetic complication, in particular, a
microangiopathy such as a nephropathy, a neuropathy and a
retinopathy.

In addition, a postprandial blood sugar-lowering agent
capable of lowering a lipid in the blood may be used in a
combination with, or in a mixture with;

an anti-hyperlipidemic agent, for example, a HMG-CoA
reductase inhibitor such as pravastatin, simvastatin,
fluvastatin, cerivastatin, atorvastatin and itavastatin, a
fibrate derivatives such as simfibrate, clofibrate,
clinofibrate, bezafibrate and fenofibrate, an anion exchange
resin such as colestimide and colestyramine (cholestyramine),
a nicotinic acid preparation such as nicomol and niceritrol,
and the like, in the form of combination preparation or mixed
preparation. Such combination or mixture is effective for a

diabetic complication, in particular, a cerebral infarct, a
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fibrate derivatives such as sinfibrate, clofibrate, clinofibrate,
~bezafibrate and fenofibrate, an anion exchange resin such as col estimde
“and col estyram ne (cholestyramne) , a nicotinic acid preparation such as
hi conol and niceritrol, and the like, in the form of conbination
preparation or mxed preparation. Such conbination or mxture is effective
for a diabetic conplication, in particular, a cerebral infarct, a 17 heart
infarction (nmyocardial infarct) | an arteriosclerosis obliterans, etc.

based Onhgaﬁcri‘h%@&ﬂ%tnhyﬁméapdpé’lS?h?&9§E$, ah (e A isd Bsroddesi des, a

vari ety of pharnmacol ogically acceptable pharmaceutical substances maybe

cont ai negb ’il%e?%}gva&gé b%ts(é'd gn Ia mX‘@Lé;Qn%cEB%E@ &ﬁlgﬁ SS/rseéjl £H s

"pharmaceutica acceptabl'e carriers”. rmaceut 1 cal substances may
be properly hsele%teq according to the formof the pharmaceuti cal

prepar at P6n&™S REFSAFRS for exanple, excipient, diluent, additive,

di si ntegrator _(disintegrating, agents), hinder coat i agent , | i cant,
sliding agent B®fd FFcatF‘ngV%lgéﬁ?y (‘?%br‘? %’?ﬂadp%]a‘?%%%ﬂ% ca Csséqtaftifb%?/or,
sweet ener, solubilizing .agent, and the |ike, Addjtionall speci fi.c
exanpl esphﬁrf“ﬁéeuﬁﬁélaﬂrﬁﬁﬁg"r%?e%Ei‘Bé’t%E@gtPﬁBP d{?‘%ﬁaﬁ@ggﬂﬁ?cﬁtbcoﬁa!t e,
titani um di oxi de, |actose, mannitol and other sugars {saccharide tal c,

cow | s n¥hichraleprmeay ke aeferredatenas @RI TNt bher ¥ %%??R/%\%‘i)’%s,

ani mal and vegetable oils,
carriers". The pharmaceutical substances may be properly

selected according to the form of the pharmaceutical
preparations, including, for example, excipient, diluent,
additive, disintegrator (disintegrating agents), binder,
coating agent, lubricant, sliding agent, lubricating agent
(lubricant pharmaceuticals), flavor, sweetener, solubilizing
agent, and the like. Additionally, specific examples of the
pharmaceutical substances include magnesium carbonate,
titanium dioxide, lactose, mannitol and other sugars
(saccharide), talc, cow’'s milk proteins, gelatin, starch,
cellulose and its derivatives, animal and vegetable oils,
polyethylene glycol, and solvents such as sterile water and
mono- or polyhydric alcohols, e.g., glycerol.

The medicament in the present invention, as mentioned
above, may be prepared into a variety of pharmaceutical
formulations which are known or will be developed in the future,
for example, various forms for administration such as oral
administration, intraperitoneal administration, percutaneous

administration, inhalation administration, and so on. In
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pol yet hyl ene glycol, and solvents such as sterile water and nono- or
pol yhydric al cohols, e.g., glycerol. The nedi canent in the present
“invention, as nmentioned above, nay be prepared into a variety of
pharmaceuti cal formul ati ons which are known or will be devel oped in the
future, for exanple, various forns for adm nistration such as oral

adm ni stration, intraperitoneal adm nistration, percutaneous

adm ni stration, inhalation adm nistration, and so on. In 18 order to

prepare fnge pedi Waﬁé R heRieSmn | AHEPhEOPrédd O FHJAITRSH idtkari ety

of these pharmaceutic formulations (preparations) , it is possible to

apply properly ao#ngmvafﬁt of" ggﬂ?gxﬁxs{aeefga&nftapglrufltatwoﬁs As a

formof a variety of these armaceutic ornulations, exanple, a
formof suitable solid or_Liquid fo | ations uch & quers
( t HEYWEr S,
coat ed t§%¥%?§Fafé8P§ 5,1t ¢ ?%?l%%€§ﬁ188P ¥Jﬁ%ﬂ¥%€€$ﬁg%?g§érups, j ui ces,
suspensi ons, enHIsions, droEang gre%arations, solutions for injection,
formul at?bnd PoFPPEt APUPAGPPE| é8s&RGF ‘¥ &cti ve substance, and the Iike
are exenplified. It is natural that t{he nedicanment jn tge Rrisint i nvention
being in a foPfforRe I YAFALEYS L AP eFERRATRE T GkCRk ERPIMP A& O S0V e
shoul d conprise an effective anmount of the aforenenti oned conponent
(i ngr edi 89T ; epARP be andli EPTH| Vb P wLEAR 1T IRYIhPT dget)d tfe EMHidfi ¥t he
phar macol ogi cal (nedi cable) effect (or
such as granules, powders, coated tablets, tablets,
(micro) capsules, suppositories, syrups, juices, suspensions,
emulsions, dropping preparations, solutions for injection,
formulations for retarding release of the active substance, and
the like are exemplified.

It is natural that the medicament in the present invention
being in a form of the pharmaceutical formulation as exemplified
above should comprise an effective amount of the aforementioned
component (ingredient; postprandial blood sugar-lowering
agent) to exhibit the pharmacological (medicable) effect (or
drug efficacy).

The dose of the pharmaceutical medicament (the ingredient)
in the present invention is suitably selected depending on the
type of postprandial blood sugar-lowering agent, the variety
of complication, the degree of the symptom in complication or
neuropathy, the form of pharmaceutical formulation, the
presence or absence of side effect or the degree thereof, and

the 1like. In a case of the pharmaceutical formulation

containing nateglinide as an effective component, it may be
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drug efficacy). The dose of the pharnmaceutical nedi canment (the ingredient)
in the present invention is suitably sel ected depending on the type of
“post prandi al bl ood sugar-1lowering agent, the variety of conplication, the
degree of the synptomin conplication or neuropathy, the form of
pharmaceutical fornulation, the presence or absence of side effect or the
degree thereof, and the like. In a case of the pharmaceutical fornulation
contai ning nateglinide as an effective conponent, it nmay be 19 adm ni stered

to a pathﬁﬂ%ui%@e?@?”ﬁ;oﬁ atPged htmellgbttgfmsnatfegéﬂéﬂtﬂ@t %@t_:,ﬁrtat&ﬁ/ in a

daily oral dose o rom about apprOX|nate y)

Tor €- preﬂ%EéQﬁ, nEﬁQm %Q‘%lfter%%lr}ﬂqcto Idgjtl “6%%?%12?8@%@ %%PH]&’ g om

about 90 Seve ase ncrease respect to
frequenc and t mn oses, though once se ay. qnee ay may
56 be Zeeeﬁf’émﬂa BudatPym6 o 10 B0 Sens v e i LEVSR S AR oy
for exa in from2 to d|V|ded dgses, preferabl bef gre neal In the
case o FittaofouCo BRNE RIS SEG TR, TR S0NE Joiih 208 Bho thibnt | et h
may be acceptable in cqonparison, with the dose_ of the aforenentloned or al
admi ni st Rt 67 S TR 1 hE BBBRE SAATARRTDns Vit EEEBEPhat tHE Hth Danent

in the present invention is used in the method for preventin |nprOV|ng

g
and/ or tPRAtFHEIRI ATaBEERE  CORPRIR NI TN SGV SFédr 8PAEYT INF] RedpY dash

invention, the method for using the said
also be acceptable, usually, it may be administered several

times a day, for example, in from2 to 4 divided doses, preferably
before meals. In the case of intravenous administration, from
about one tenth to one twentieth may be acceptable in comparison
with the dose of the aforementioned oral administration.

From the above explanations, in case that the medicament
in the present invention is used in the method for preventing,
improving and/or treating a diabetic complication or neuropathy
in the present invention, the method for using the said
medicament is easily understood.

More simply, for the postprandial blood sugar-lowering
agent used in the present invention, the compound (drug
medicine) developed already or known under development or the
like, and so on as the postprandial blood sugar-lowering agent
or an agent having the same effect thereto, can be employed.
Depending on the type of the postprandial blood sugar-lowering
agent, an amount used (consumed) thereof and an amount thereof
for administration suitable in an effective amount of each

medicament can be employed. All the contents described or
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medi canent is easily understood. Mre sinply, for the postprandial blood
sugar-lowering agent used in the present invention, the conpound (drug

" nmedi ci ne) devel oped al ready or known under devel opnent or the 1like, and so
on as the postprandial bl ood sugar-|lowering agent or an agent having the
sane effect thereto, can be enpl oyed. Depending on the type of the

post prandi al bl ood sugar-|lowering agent, an anount used (consuned) thereof
and an amount thereof for administration suitable in an effective anmount

of each r@%bE%%%EBBbigﬁl9eo§nPH€ysu€%éE| LR ﬁQ@l@Qﬁénggscﬁhgmﬁhéﬁo@O

reported 'icly"on t |canents the nethod for use

t her eof the annygéfﬁépe q? Q%. E§Er§tk89 a&ﬁfnl?ﬁégtigﬁorgﬂfated in

t he descFPﬁtPS cation as”a reof by reference.

AS stated ab adit t “th t dig |
o 00d SUGEP. TRREFPREARRrAT CERpBYCRLPbr LI Thad CARGRE T4P1 NG breten

present

i nvention, other nedlcanent i ngredient(s) can further enpl oyed. Even in
such cas@S Badedt Shemeoiabave EFEAT& i ons or by ut|I|2|ng a known
techni que for pharnmaceutical preparation (fornulatio or according to
the form of Asvafpé&egd 6?°Y%rrﬁﬂaﬁ445ﬁ§q@dé§aﬁgef%?ﬂ?ntéa}e%ﬂﬁ?%ﬁ?ent
formul ati on can be al so prepared for such other nedicament. As for the
amount  erfploged anddiadofol ang Fug Y- 19iee PRy cARBRE) (RO LoNeéy & Bt highe

medi cament) nmay be enployed in a pharnacol ogically )
medicament in the present invention, other medicament

ingredient (s) can further employed. Even in such case, based
on the above explanations or by utilizing a known technique for
pharmaceutical preparation (formulation), or according to the
form of a variety of formulations (dosage form), a required
formulation can be also prepared for such other medicament. As
for the amount employed thereof, naturally the medicament (the
above other medicament) may be employed in a pharmacologically
effective amount to exhibit the drug efficacy in such other
medicament. As far as the medicament may be employed in such
way, there is also no particular limitations to the amount
employedofsaidothermedicamentingrediéntforadministration
when such other medicament is used at the same time with the
postprandial blood sugar-lowering agent described above (in the
mixture form, in the combination form, etc.).

For example, it is suitably selected depending on the type of
postprandial blood sugar-lowering agent as the essential
ingredient, the variety of complication or the like, the degree

of the symptom in complication or neuropathy, the form of
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effective amount to exhibit the drug efficacy in such other nedicanent. As
far as the nedi canent may be enployed in such way, there is also no
particular limtations to the anount enployed of said other nedicanent
ingredient f or adm nistration when such other nedicament is used at the
sanme time with the postprandial bl ood sugar- |owering agent described
above (in the mxture form in the conbination form etc.). For exanple,

it is suitably sel ected depending on the type of postprandi al bl ood

SuQarTlopﬁEEch@g@QE SfEQﬁu?%ﬁ?Bﬁ'akhe'%yaggﬁ@§1o§'yﬁéﬁﬂaéﬂdf(Hlde

conplication or the ke, “the degrée he synpton1|n conplication or
neur opat the for of 21 ti I t|on the presence or
absence 8¥f§ 5e°reFFLcPe8r thgag%éggé %%Ere§F 3 ‘the like. In parti cul ar,
for exanple, Ln case, that at | east one agent ct m_.an
ant i hypertens”epaarg"e’n u rv&?dfd‘?’f%ﬁ“? IV} &3‘ ?Se;tﬁ“(?et ﬁggetas RO deni ¢

agent is used in a nlxture i.,n a conbination %ﬁ%h thegg;stgrandla
bl ood su§&teF&&er fhrg™ %fgé‘ﬁttlhé’é’efr&rentsrfé’eaﬁgﬁﬁtt efrp BWRY vt
nedlcanentgs) (the antih pertenS|ve agent, the vasodil ating agent and/or
the |ikepndopn tafe iarh{RR ﬁ%ﬁﬂ PSfB?eQdﬁiﬁIQPFEPFSﬁWl + dhount
used (consuned) thereof and an anount thereof for admnistration suitable
in an ef fBcei vembipatdosf waidh thee@ostmemndidlud laad GWwEdr dera g

al ready or known under devel opnent or the |like, and so on as the said
anti hypergensi vas for the amount employed of these medicament (s) (the

antihypertensive agent, the vasodilating agent and/or the like)
or the amount employed thereof for administration, an amount
used (consumed) thereof and an amount thereof for
administration suitable in an effective amount of each
medicament (drug medicine) developed already or known under
development or the like, and so on as the said antihypertensive
agent, vasodilating agent or anti-hyperlipidemic agent, and/or
an agent having the same effect thereto can be employed.

Accordingly, all the contents described or reported publicly
on the type of such known antihypertensive agent, vasodilating
agent or anti-hyperlipidemic agent, the type of the agents
having the same effect thereto, the methods for use thereof,
the amounts thereof for ,and the like are incorporated in the
description of this patent application as a part thereof by

reference.

: ; je f : . Invent]

Hereinafter, the present invention is explained in detail
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agent, vasodilating agent or anti - hyperlipidemc agent, and/or an agent
havi ng the sanme effect thereto can be enployed. Accordingly, all the
“contents described or reported publicly on the type of such known

anti hypertensive agent, vasodilating agent or anti -hyperlipidem c agent,
the type of the agents having the same effect thereto, the nethods for use
thereof, the anmobunts thereof for and the |like are incorporated in the
description of this patent application as a part thereof by reference.
oref erreg, Nadeohofn LSV i e JalyeIUd ON 1 BB Efhmp ! 88, P SALNes
invention Is explained 1n detail 2 ased on the follow ng Exanples. In

t hese Exanpl es, . % val ues re % |.Qht { VY] ot ed

speci fi cal y.g b%’E)"(Vgr%ﬁﬁg: Rﬁﬁ%ﬁotog%eﬁ?rl\%% élt)érr? Sizf%p%rgl\%vﬁoacﬁﬁfy, was neasured
i nanani mal  test, .and an influence on the conplication (inproving effect)
was exam'(ﬁé&.mpfl?egt) met hod) An ani mal test was conducted on a set of the
follow ng four groups, and nateg]inide and glibencl am de, were each1
suspended i nBdQE ILFELHANTEF FARDYE LB ViR G FRSH T EG 1R AP HP2

adm ni stration. Test groupAni mal Drug adm ni st eredNupber of ani pal Control

groupCK t&e@.598f@n influence on the complication (improving effect)
was examined.
(Test Method)

An animal test was conducted on a set of the following four

groups, and nateglinide and glibenclamide were each suspended

into 0.5 % methyl cellulose (MC) to give a solution for

administration.
Test group Animal Drug administered Number of animal
Control group GK rat 0.5% MC 8
Glibenclamide group GK rat Glibenclamide 8
1 ma/kg

Nateglinide group GK rat Nateglinide 9
50 mg/kg

Normal control group Wistar rat 0.5% MC 9

(Test Animal)

GK rats (9: male) as a spontaneous diabetic model and
normal Wistar rats (9: male) were introduced at the age of 6
weeks.

From the age of 7 weeks, they were kept under a 1ight control
(dark term: 7:00 a.m. to 7:00 p.m.; light term: 7:00 p.m. to
next morning 7:00) in a feeding 1limit condition, in which a feed
was given twice a day, each only for 1 hour at an interval of
6 hours (9:00 a.m. to 10:00 a.m., and 3:00 p.m. to 4:00 p.m.).

Everyday from the age of 14 weeks, 0.5% MC, glibenclamide
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G i bencl am de groupCK ratd i benclam de 8 1 ng/ kg Nateglinide group &K rat
“Nateglinide 9 1150 ng/kg I Nornmal control group IWstar ratl 0.5% MC1 9
(Test Aninmal) K rats (e: male) as a spontaneous diabetic nodel and
‘Wstar rats (e: nmale) were introduced at the age of 6 weeks. Fromthe age
of 7 weeks, they were kept under a light control (dark term 7:00 a.m to
7:00 p.m; light term 7:00 p.m to next nmorning 7. 0 0) in a feeding
limt condition, in which a feed was given twi ce a day, each only for

B0 ABLEY A Ole SN (So0RaRym) 405 500 Faari AL m Lo

hour at
4: 00

bef ore eat

age o 4~ wee 5%

WICGa a m an

nor mal

gl 1 bencl am de 23
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i nt erval é 6_hours. Nbasurenen h Nerve Conductlon VE|OCIty)
Tuenty. A7 B8 ReBkd &F: BF SHE SRV APt 361 b HG“4P o
(Measurement of Motor Nerve Conduction Velocity)
Twenty-three weeks after the start of the drug
administration (the age of 37 weeks), in order to examine an

at an

influence on diabetic complications, the motor nerve conduction
velocity was measured according to the method described in
Cameron et al., Diabetologia, Vol. 39, p.1047-1054 (1996),
using a tail nerve. The results are shown in Fig. 1.
(Results of Evaluation)

As is clear from the results of Fig. 1, in a GK rat (control
group) which is a spontaneous diabetic model, a marked decrease
of the motor nerve conduction velocity, which is one of
indicators of diabetic complication, was observed (control
group: 48.2 % 1.3 m/sec, normal control group: 55.21% 1.8 m/sec)
in comparison with that of the normal control group.

A slight improvement was observed in a group to which a
sulfonylurea drug, glibenclamide used generally as an oral
anti-diabetic drug (oral hypoglycemic agent), was administered
(52.3% 0.9 m/sec). Moreover, the GK rats to which nateglinide
was administered retained a motor nerve conduction velocity
equal to that of the normal rats (55.9% 1.3 m/sec); thus, marked
effects for prevention, improvement and treatment with

nateglinide against onset and progress of neuropathy were
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adm nistration (the age of 37 weeks) , in order to exam ne an influence on
di abetic conplications, the notor nerve conduction velocity was neasured
“according to the nethod described in Caneron et al., Diabetologia, Vol.
-39, p.1047-1054 (1996), wusing a tail nerve. The results are shown in Fig.
1. (Results of Evaluation) As is clear fromthe results of Fig. 1, in a X
rat (control group) which is a spontaneous di abetic nodel, a marked
decrease of the notor nerve conduction velocity, which is one of

i ndicato I ic conplication, was observed (control group: 48.2

1.3 niseé?mgé?g%ﬁggghtrol group: 55.2 1.8 msec) in conparison with that
of the normal control group. A slight inprovenent was observed in a group
to which a sulfonylurea drug, glibenclam de used generally as an oral
anti-dia?g%ic rug)(oral hypogl ycemi ¢ agent) , was admnistered (52.3 0.9
m sec) . 'MPBBvEr?’the K rats to which nateglinide was adninistered
retained a notor nerve _conduction velqcity . .equal to that of the nornal
rats (55/YepsSyYrsmgplepf Nap Iﬁs',ATrFé‘rsReeg*Cte’f‘Fetc‘f st &{erp‘f vention, i nprovenent
and treatment with nateglinide against onset and progress of neuropathy
were 24 demongdr 'éP%d’?a'(‘E(%ﬁﬁ‘I‘%r%)as(I\Fﬁ’é’sﬁﬁéﬁeﬁf‘eopxg@pg%lm%%eg%‘i vity in

Nerve) In the same manners as those in the Exanple 1, the g[OUf
formation for the test animals, the feeding of the animals and

the administration of medicinal compounds (drug) to be tested
to the animals were performed. At twenty-three weeks after
the start of the drug administration (the age of 37 weeks), the
rats were killed and the sciatic nerves were excised. A
Na'/K'-ATPase activity in the sciatic nerve was measured based
on the method described in Green et al., Journal of Clinical
Investigation, vol.72, 1058-1063 (1983).

(Results of Evaluation)

In the GK rats (control group), a marked decrease of the
Na'/K'-ATPase activity in the nerve, which is one of indicators
for neurological dysfunction, was observed (control group: 87.6
t 9.8 umol ADP/g/hr, normal control group: 110.5 i 7.7 umol
ADP/g/hr) in comparison with that of the normal control group.

In the GK rats to which nateglinide was administered, the
decrease of the Na'/K' -ATPase activity was suppressed (99.5 %
7.6 umol ADP/g/hr); thus, the effects for prevention,
improvement and treatment with the nateglinide against onset

and progress of neuropathy were suggested.
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formation for the test animals, the feeding of the animals and the

adm ni stration of nedicinal conpounds (drug) to be tested to the aninmals
"were performed. At twenty-three weeks after the start of the drug
admnistration (the age of 37 weeks) , the rats were killed and the
sciatic nerves were excised. A Na*/K*-ATPase activity in the sciatic nerve
was neasured based on the nethod described in Geen et al., Journal of
Clinical Investigation, vol.72, 1058-1063 (1983). (Results of Eval uation)
In the G%E§§%§1£C9 trol group) , a marked decrease of the Na'/K -ATPase
activity'rn e nefve, which is one of indicators for neurol ogical

dysfunctign, was_obseryved ontrgl group; 87 .. i .9.8. |« ADR ,
nor mal c&ﬁ??%yrGWSHg: o O?é%i—"??.@mpl?r% t&ﬂﬁ/ gcfglrc)elnit%ag&%pmgrlléo#l%t t hat
of the normal control group. In the &K rats to which nateglinide was
admi ni st Bra88™2the decrease of the Na' /K -ATPase activity was suppressed

(99.5 i1 7.6 prmol. ADP/ g/ hr); thus, the effects for evention, _inprovenent
and treat ment L% $e (SRS HREGEFS B8 HRRF AstD &h’seepxagﬁé epfogrr}é%sgr(ﬂ‘urgos

neuropat hy were suggested. 25 (ExanEIe 3) (Measurenent_ of Total Cho] esterol
Concent r 6PFrBatiARBEYBEhePtastaininat e Sifrd SRMG LatPerRRE? 1S AR Exanpl e

1, the groups fornmation for the test animals, the feeding of the aninmals
and the administration of medicinal compounds {drug) to be tested

to the animals were performed. At one week before the start
of the drug administration (the age of 13 weeks) for the animals,
and at four weeks (the age of 18 weeks), fourteen weeks (the
age of 28 weeks) and twenty-three weeks (the age of 37 weeks)
each after the start of the drug administration, the blood
samples were taken from the jugglar vein after fasting
(abstinence from food) for 17 hours. The total cholesterol
concentration in the blood plasma was measured by means of the
cholesterol oxidase test method using the Fuji Drichemanalyzer.
The results are shown in Fig. 2.

(Results of Evaluation)

As is clear from the results of Fig. 2, in a GK rat {(control
group) , a marked increase of the total cholesterol
concentration in the blood plasma which is a risk factor to an
arteriosclerosis (sclerosis of the arteries) or a
macroangiopathy was observed, at any times for the measurement.

A change in the cholesterol value was not observed in the
group to which a sulfonylurea drug, glibenclamide used

generally as an oral anti-diabetic drug, was administered. On
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the adm ni stration of nedicinal conpounds (drug) to be tested to the
canimals were perfornmed. At one week before the start of the drug

adm nistration (the age of 13 weeks) for the animals, and at four weeks
(the age of 18 weeks), fourteen weeks (the age of 28 weeks) and
twenty-three weeks (the age of 37 weeks) each after the start of the drug
adm ni stration, the blood sanples were taken fromthe jugglar vein after
fasting (abstinence fromfood) for 17 hours. The total cholesterol

concent I 3ot deft.Ad b'%d%ﬁgagﬁwﬁ%_ BASHE 20 DYnECHAT 0N itf1Ge GRAL ester ol

oxi dase test e using em anal yzer The results are

shown in _Ei ults of. Eval.uatign cle 0 s of
Fig. 2, aﬁm néﬁte% (c%nf?%ﬁke grgﬁﬁfeaaéngfﬁegl|nc?égéé E%ﬁ%i%é{%%%#
chol est erol canc ntrat.ion |n he asna Ehlch gtor to an
art eri 0sCPBFELTEAEdORergsFEeoP1PRE Bg?gwgeg?s o P& TE ro%%% gpafhy was
observed, at _any tines faqr the asurenent. A change in the chohestgrol
val Ue vad SR tOhEUPRERLPR The efgfre"cﬁﬁf E5 RhFeR B LaRs ohJPEPEET ARG
gl i bencl am de used %enerall as_an oral anti -diabetic_drug, was
adni ni st éreatrentogithe thenppaeylinhdenagaknpht SNEBEWARE PTASTASE Qf i ni de
was adm ni stered a marked decrease of the total cholesterol concentration
in the bltded diladetd oveonpideatd®n amp ntHie kad Y rads 1A 1 e BiRRese es t he
effects for prevention, inprovenent and

and a macroangiopathy.

(Example 4)

A triglyceride concentration in blood plasma was measured.
(Test Method)

To the GK rats under fasting (abstinence from food), a fat
emulsion (Intralipos, 2 g/kg) is forcibly administered, and
thereby an increase of triglyceride in blood plasma exhibiting
a peak at two hours after the administration is observed.
Using the postprandial hyperlipemia model rats (10 rats) thus
obtained, in a crossover method, an influence of the drug
administered on a triglyceride concentration in blood plasma
(a postprandial hyperlipemia- suppressing effect) was examined.
That is, nateglinide (50 mg/kg) or voglibose (0.2 mg/kg), an
alpha-glucosidase inhibitor as a control was administered
orally, just before loading with the fat emulsion, and the blood
samples were taken froma tail vein with time by four hours after
the administration.

(Measurement of Triglyceride Concentration in Blood Plasma)
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treatment with the nateglinide against onset and progress of the diabetic
_conplication, particularly an arteriosclerosis and a macroangi opathy.
(Exanmple 4) A triglyceride concentration in blood plasm was neasured.
(Test Method) To the K rats under fasting (abstinence fromfood) , a fat
emul sion (Intralipos, 2 g/kg) is forcibly adm nistered, and thereby an
increase of triglyceride in blood plasma exhibiting a peak at two hours
after the adm nistration is observed. Using the postprandial hyperlipema

nodel rats (1Q rat. obt aj I D, a_CLOssQver o] i ence of
t he drug admgnitg}rt%zlt-ﬁ’t %ﬁdae t%% %%%F%Qleg%orllgen reat?%rﬁéé]nggﬁggﬁ g\{;aé;rra (a
exam ned. That is,

post pr andi al hége | i pem a- éuQBr eg,si.ngDef.f ct) wa
nat egl i n"68°¢5 nb?’k £a8Ff P5gl*6os&I¢0. 51ﬁ§‘/e PR8N %4 pha - gl ucosi dase
inhibitor as a control was adm nistered orally, just before |loading with
the fat éREPYLEA, °AnGVEAYASRGEd sanples were taken froma tail vein with
time by four hours after the admnistration. (Measurenent of Tri q{yceri de
Concentrati onAPn BGRRTE a8fn)2LER AURELE| yd¥r | EerEBndedtA) oREi e bl ood
pl asma was neasur ed gglqeans of the Fuji Drichem analyzer. (Results of
Eval uati 68} 9AKcERéAeashiingr EqutindeounsheaEteye thedAgddngt hén the

voglibose administration group was 164 ¢+ 17 mg-h/dl. On the

contrary, in the group to which the nateglinide was

administergd , a marked decrease of the 4AUC was observed (81

t 22 mg'h/dl).

(Results of Evaluation with Zucker Fatty Rat)

The same examinations were also conducted with the use of

a Zucker Fatty rat which is another hyperlipidemic animal. The

Zucker Fatty rat exhibits a marked postprandial hyperlipemia

under load of the fat emulsion much more than the GK rat. The

area under the curve (4AUC) of the triglyceride until four hours

after the load thereof, in the voglibose- administration group

was 501 ¢+ 112 mg-h/dl. On the contrary, in the group to which

the nateglinide was administered, a marked decrease of the 4

AUC was observed (15 ¢t 69 mg+h/dl).

As a result of fractional analysis of lipoprotein by means

of an agarose gel electrophoresis, a marked increase of

fractions in the origin area and pre Bsubfractions, which are

thought to contain chylomicron, VLDL (very 1low density

lipoprotein) and so on which are said to correlate with an

angiopathy and an arteriosclerosis was observed. In the group
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triglyceride during four hours after the loading, in the voglibose
-admi ni stration group was 164 17 ngh/dl. On the contrary, in the group to
"which the nateglinide was adm nistered , a narked decrease of the dAUC was
~observed (81 22 ngh/dl). (Results of Evaluation with Zucker Fatty Rat)
The sane exam nations were al so conducted with the use of a Zucker Fatty
rat which is another hyperlipidemc aninmal. The Zucker Fatty rat exhibits
a marked postprandial hyperlipema under |oad of the fat emrul sion nuch
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until four hours oad thereof, 1n the voglibose- adm nistration

501 112 /dl. h ol | h
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inthe origin area and pre 0 subfractiagns, which_ar t hought to, contain

) e
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to correlate with an angiopathy and an arteriosclerosis, was observed. |n
the groupaZ$icylafileh aph@ rterd@isiclied@siss atfhithiRATRAPI KRR B her eases wer e
suppressed, and thus the result also suggested the effect for prevention,

i nprovenent and treatnment with the nateglinide

(Example 5)
(Measurement of VWF Concentration in Serum)

In the same manners as those in the Example 1, the feeding
of the animals for the test animals and the administration of
medicinal compounds (drug) to be tested to the animals were
performed. At twenty-three (23) weeks after the start of the
drug administration (the age of 37 weeks), the blood samples
were taken from the postcaval vein. The vWF concentration in
the serum was measured by means of the ELISA method using

anti-human VvWF antibody (made by DAKO Co.).

(Results of Evaluation)

In the GK rats (control group), a marked increase of a vWF
concentration in the serum which is one of the indicators for
vascular endothelial disorder was observed (control group:
184.8 t 24.3 %, to normal control group: 100 (¢ 22.7 %)) in
comparison with that of the normal control group.

on the contrary, in the GK rats to which nateglinide was

administered, the increase of the VWF concentration in the serum
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agai nst onset and progress of the diabetic conplication, particularly an
-arteriosclerosis and a nacroangi opathy. (Exanple 5) (Measurenent of VW
Concentration in serum In the same nanners as those in the Exanple 1, the
feeding of the animals for the test animals and the adm nistration of
medi ci nal conpounds (drug) to be tested to the animals were perforned. At
twenty-three (23) weeks after the start of the drug admnistration (the
age of 37 weeks), the blood sanples were taken fromthe postcaval vein.

The vWF td [ t ] S
e A S i i R G o

Eval i | he, GK . [
oncen: SOReRUPRSTRCERE R RRERE s HME) 1 FRESCE WA )l

concent ré‘f‘ m recn 1s one o ors vascul ar

endot hel i al. di sorder s pbserved ntrol_group: .184.8 i 24.3 % to
nor nal c%ﬂ?rBFOEFSEB:g?Oﬁgfia????péﬁﬁyiﬂerfbﬁﬁgpf &ﬁ%Mtrlthat of the

normal control group, On the contrary, in the rats, to, whi ch..nat egl i ni de
was adni ni st BFedS theaf nf:?%‘és%h%ff?%%g?/w c’b‘?‘ns(‘cz‘;éﬁn'f?at’f%rﬁ N elrszéercgm 29
was suppressed (124.5 21.5 9% ;thus the effects for prevention

i mpr oventhetah ??%ﬁﬂ?ﬁﬁﬂf\Ehﬂ1m9ﬁ€rn§ﬁéﬁﬁiﬁPHQ“EQéPHS?eﬁﬂEéFY RS ogr ess

of the angi opathy were suggested. As is clear fromthe foregoing rggults,
it is coflabasdc’ rats is markedly improved by administration o

nateglinide; thus, it is suggested that nateglinide is superior
(excellent) as an effective ingredient in a pharmaceutical
preparation for a diabetic complication, as well as that it also
has a potentiality to be used as an effective ingredient in a
pharmaceutical preparation for prevention, improvement and/or
treatment of a neuropathy independent of the diabetic
complication, and so it is expected to be a pharmaceutical
preparation directed towards each of them.

In addition, it was confirmed that a decrease of
Na‘/K'-ATPase activity in the nerve, an increase of the VWF
concentration in the serum and an increase of the total
cholesterol concentration in the blood plasma, in the diabetic
rats are all markedly improved by administration of the
nateglinide. In view of the above confirmation, also the
nateglinide may be expected strongly for a medicament
(pharmaceutical preparation) used for preventing, improving

and/or treating a diabetic complication and/or a neuropathy.
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that a decrease of the notor nerve conduction velocity in the diabetic
rats is markedly inproved by admnistration of nateglinide; thus, it is
"suggested that nateglinide is superior (excellent) as an effective
ingredient in a pharmaceutical preparation for a diabetic conplication, as
well as that it also has a potentiality to be used as an effective
ingredient in a pharmaceutical preparation for prevention, inprovenent
and/or treatnment of a neuropathy independent of the diabetic
Cpnpllcatlon,Agggrag btFbsﬁﬁépﬁféggnEpiQ@e@tP@@fW§QEHii§§Hen@ﬁﬂﬁﬁﬁ@I'On
directed towards eacﬁ of them In addition, it was confirmed that a
ggﬁggﬁfféﬁf O%P?véﬁiéﬁf’ asG Gt aihde | N (LS Rive.  gRcl ncgeass fledfe VW
[ in e serum-and an i ncrease of the total cholestero
concentration.in _the bl ood. plas inthe.diabetic .rats, are all rkedly
o oved BYPAAARLEEy of MR BTN ueki: A R PR PR B TRE e
confirmati on, also the nateglinide may be exgeét%d strongl.y for_a
medi canmeht CaEPRACmaEESHi G THRERRATON) 2 UBEHPPEr F8FeER iTET SHor i ng
and/or treating a diabetic conplication and/or a neuropathy. Effects of
| nvent i oRe8boAcERFdrAPiRdStRBtpPBSERET PATehR | bFea BMeREI cahent PhRER in
prevention, inprovenent, treatnment, etc. of diabetic_ conplication, a
nedi caneARdusBe U 1K) pravEf PénthenppdvRhdhdial (hkedetitgartiovweping

neuropat hy, a nmethod for use thereof (a i
agent for production of said medicaments therefor, and the like

can be provided.

In particular, D-phenylalanine derivatives such as
nateglinide, benzylsuccinic acid derivatives such as
mitiglinide, and benzoic acid derivatives such as repaglinide
are much expected as an oral administration preparation (oral
medicine).

In addition, one or more of an antihypertensive agent, a
vasodilating agent, an anti-hyperlipidemic agent, etc. may be
used;

in a mixture with (in the form of the same preparation)
, or in a combination with (in the form of plural pharmaceutical
preparations) the postprandial blood sugar-lowering agent as
the above essential ingredient, whereby the effect for
prevention, improvement, treatment, etc. of the diabetic

complication described above can be enhanced much more.
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met hod for adm nistration thereof in treatnent, etc. thereof and the
liKe), a use of the postprandial blood sugar-lowering agent for production
of said nedicanents therefor, and the Iike can be provided. In particular,
D- phenyl al ani ne derivatives such as nateglinide, benzylsuccinic acid
derivatives such as mtiglinide, and benzoic acid derivatives such as
repaglinide are nuch expected as an oral adm nistration preparation (oral
medicine). In addition, one or nore of an anti hypertensive agent, a

vasodil ating agent, an anti -hyperld;piQg c agent, etc. may be wused; in a
m xture with (in the formof the sane preparation) or in a conbination
with (in the formof plural pharmaceutical preparations) the postprandi al
bl ood sugar-1lowering agent as the above essenti al ingredient wher eby t he
effect for prevention,_ i ovegF treatnent, et of the diahetic

conpl i cati on HescrRbB§AS EﬁﬁgﬁgédOHUCHﬂWﬁ%ye%ﬁpELRP °f A

medi canent for prevention, inprovenent and/or treatnment of a digbetic
conpl i catFemEmeBH] 3 0 G P8 th 6T PRRIT & 1 Oy 686‘9§1}6&|"—gl HREFIERG 28GR, whi ch
may conprise pharnmaceutically acceptable carrier(s). 2. The nmedicanment as
defi ned Phoed ai msmgagrdraeriqyd ¢ agent, which may comprise

pharmaceutically acceptable carrier(s).

2. The medicament as defined in claim 1, wherein said
diabetic complication is at least one of nephropathy,

retinopathy, neuropathy and angiopathy.

3. The medicament as defined in claim 1 or 2, wherein
said postprandial blood sugar-lowering agent is a compound

included in meglitinides.

4, The medicament as defined in claim 3, wherein said

compound included in meglitinides is nateglinide.

5. The medicament as defined in any one of claims 1 to

3, which is meant for an oral administration.

6. A medicament for prevention, improvement and/or
treatment of a neuropathy, comprising a postprandial blood
sugar-lowering agent, which may comprise pharmaceutically

acceptable carrier(s).
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di abetic conplication is at |east one of nephropathy, retinopathy,
‘nedropat hy and angi opathy. 3. The nedi canent as defined in claim1 or 2,
"wherein said postprandial blood sugar-lowering agent is a conpound
tncluded in neglitinides. 4. The nmedi canent as defined in claim3, wherein
sai d conmpound included in neglitinides is nateglinide. 5. The nedicanent as
defined in any one of clains 1 to 3, which is neant for an oral

adm nistration. 6. A nedicanent for prevention, inprovenent and/or
treatment of a neuropathy, conprising a postprandial blood sugar-Ilowering
agent, which may conprise pharmaceutically acceptable carrier(s). 32 7.

The nedi camenz as ﬂ £ Hggiggmgh@ig&%ep@uﬁéﬁi&sﬁﬁ W,?Wﬁ@rﬁ'satlﬁmd

sugar -1 oweri ng-age IS conpound i nc I n meglitini 8. The

medi canent as def.in in claim7, wherein_said conmpound incl. '
megliti nPBﬁEpFénﬂéPg;i?}r%‘?%é.ug&r TRYSHRLATERE H ad%%’?ﬁ%‘ég(?ﬁ%c%glldrﬁrhl,
further conprising,at |east one agent selected froman antihypertensive
agent, alpa®BeltsiPAgesigent and an anti-hyperlipidenic agent. 10. The
medi canment as defined in claiml1l, which is used in conbination with at

| east one agent selected froman antihypertensive agent, a vasodil ating

agent and an anti - . ) . .
8. The medicament as defined in claim 7, wherein said

compound included in meglitinides is nateglinide.

9. The medicament as defined in c¢laim 1, further
comprising at least one agent selected froman antihypertensive

agent, a vasodilating agent and an anti-hyperlipidemic agent.

10. The medicament as defined in claim 1, which is used
in combination with at least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-

hyperlipidemic agent.

11. A drugmedicine suitable or usable for the medicament
for prevention, improvement and/or treatment of a diabetic
complication,

comprising a postprandial blood sugar-lowering agent and
at least one agent selected from an antihypertensive agent, a
vasodilating agent and an anti-hyperlipidemic agent; or

being a combination of a postprandial blood sugar- lowering

agent, with at least one agent selected froman antihypertensive
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hyperlipi dem c agent. 11. A drug nedicine suitable or usable for the

medi cament for prevention, inprovement and/or treatment of a diabetic
conplication, conprising a postprandial bl ood sugar-|owering agent and at
I east one agent selected froman anti hypertensive agent, a vasodilating
agent and an anti-hyperlipidem c agent; or being a conbination of a

post prandi al bl ood sugar-lowering agent, with at |east one agent selected
from an anti hypertensive 33 agent, a vasodilating agent and an

om an ant i hyper tensi ve 33 agent i .
e e R e o

treating a di abetic conplication, which conprises adm nistering a
postpranap | blood sugar-lowering agent to a living subject. 13. A nethod

for preventing, .ipproving and/or treatin a neur opat hy, which i
o Lot or noy 1 RPReY. AnaRdsg! okl Bl Phat A Ly (A e T,

subject. 14. The pethod as defined in claim 12, which further conprise
admi ni st 6RFAdeaLS) east one agent selected froman antihypertensive agent,
a vasodil ating agent and an anti- hyperlipidem c agent, to said living
subject. 15. A use of a postprandial bl ood sugar-I|owering agent

12. A method for preventing, improving and/or treating
a diabetic complication, which comprises administering a

postprandial blood sugar-lowering agent to a living subject.

13. A method for preventing, improving and/or treating
a neuropathy, which comprises administering a postprandial

blood sugar-lowering agent to a living subject.

14. The method as defined in claim 12, which further
comprise administering at least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-

hyperlipidemic agent, to said living subject.

15. A use of a postprandial blood sugar-lowering agent
for production of the medicament for prevention, improvement

and/or treatment of a diabetic complication.

16. A use of a postprandial blood sugar-lowering agent
for production of the medicament for prevention, improvement

and/or treatment of a neuropathy.
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for production of the nedicanment for prevention, inprovenent and/or
tréatnment of a diabetic conplication. 16. A use of a postprandial blood
“sugar-lowering agent for production of the nedicanent for prevention,
rmprovenent and/or treatnent of a neuropathy. 34 17. The use as defined in
claim 15, wherein said postprandial blood sugar-lowering agent is used in
the state of the mxture with at | east one agent selected from an

anti hypertensive agent, a vasodilating agent and an anti- hyperli pidenc
agent. 18. The use as defined in claim15, wherein said postprandial blood
sugar-lowering agent is nmeant for use in conbination with at |east one

agent sel ect ed,fr ogyan , a0t iflpackenshyes A0Na1 R Yasodvhatbng agend and an
anti - hyperllpldenlc agen Uses of a postprandial bl ood sugar-|owering

agent ang ﬁgpragg?g oggoggeg§?§ﬁy§8& glgéogbggtagglhgggr{gn§ﬁgqﬂ§ggpt a

vasodi |l a agen an an perlipi c agent production of the
medi canen r prevention,, inprovenent and/or re a iC
conplica?%oﬁﬁl 5m1xture with ag %east one agentzgégggtgﬁ %rghl%%

antihypertensive agent, a vasodilating agent and an anti-

hyperlipidemic agent.

18. The use as defined in c¢laim 15, wherein said
postprandial blood sugar-lowering agent is meant for use in
combination with at 1least one agent selected from an
antihypertensive agent, a vasodilating agent and an anti-

hyperlipidemic agent.

19. Uses of a postprandial blood sugar-lowering agent and
at least one agent selected from an antihypertensive agent, a
vasodilating agent and an anti-hyperlipidemic agent, for
producthm1ofthemedicamentforprevention,improvementand/or

treatment of a diabetic complication.
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