MEDIUM-CHAIN LENGTH FATTY ACIDS AND GLYCERIDES AS NEPHROPROTECTION AGENTS
CROSS-REFERENCE TO RELATED APPLICATION 5This application claims priority benefit of
provisional Application No. 60/985,094, filed November 2, 2007. FIELD OF THE INVENTION The
present inveWftol 1¥588E o protection against renal failure progression i CUeH BRIt Kahey diseases.
This includes the treatment of kidney diseases associated with nephrectomy, renal fibrosis, glomerular
sclerosis, and end-stage renal disease. This also includes protection of the kidney against cytotoxic
agents used in mmmwquWEMmmsrﬁmp@mmrﬁﬂs fysther includes the

treatment of renal failure progre @m&% \@4 gg , infarct, tumor, diabetes mellitus, is
autoimmunity, or inflammation. e present invention also refates to reducing drug toxicity (e.g.,

antibiotic, analgesic) to the kidney. In particular, the present invention relates to the use of

medium-chain length fatty-pejds gueh-ReGAREAGIE; GaRMis #sidoargalls or triglycerides thereof or

mono- or diglycerides or other analogues thereof as a nephroprotective agent. 20 BACKGROUND OF
THE INVENTIONThis THpksgHeY islamsguBtinally tenshlexcorqapvibiatfas @rbkadero Nerform a number
of importang flusetis -8 Weveralion abithre waste products of metabolism, regulation of body water
and salt, maintenance of appropriate acid balance, and 25 secretion of a variety of hormones and
autocoids. Diseases of the kidney are as complex as its structure, but their study is facilitated by
dividing them into those that affect fouUERSHE MEPHOIGEHICTEoOMponents: i.e., glomeruli, tubules,

interstitium, and b}%od vesselgvél'n ]I(S) ntri% a%(gntal atjgpro%ch is yns?fyhgﬁga}{ise the Ieeaslg% manifestations of
diseases that affe egc% onftt ese comp Afentsiend 1o bagdidintive. r,”some 1E%B"components

appealtto bdnereekidiie dagsiesto %&m@ltﬁdcm@@traemtmjmfyld%w émmp*asgdmmedul’aﬂdlseases are

often immupalpQicaily medipid. whersas-tubuar and infarstiial %é?éﬁa%i&ra‘%énﬂ(?s likgly to be caused
by toxic or i ctlous agents WO 2609/055933PCT/CA2008/00
mc ludes protection of the kidney against cytotoxic agents used in chemotherapy or

autoimmune diseases or transplantation. This further includes the treatment of renal
failure progression associated with hypertension, infarct, tumor, diabetes mellitus,
15 autoimmunity, or inflammation. The present invention also refates to reducing drug
toxicity (e.g., antibiotic, analgesic) to the kidney. In particular, the present invention
relates 1o the use of medium-chain length fatty acids such as capric acid, caprylic acid,
or salts or triglycerides thereof or mono- or diglycerides or other analogues thereof as a

nephroprotective agent.

BACKGROUND OF THE INVENTION

The kidney is a structurally complex organ that has evolved to perform a

number of important functions: e.g., excretion of the waste products of metabolism,
regulation of body water and salt, maintenance of appropriate acid balance, and

25  secretion of a variety of hormones and autocoids. Diseases of the kidney are as
complex as its structure, but their study is facilitated by dividing them into those that
affect four basic morphologic components: i.e., giomeruii, tubules, interstitium, and
blood vessels. This traditional approach is useful because the early manifestations of
diseases that affect cach of these components tend to be distinctive. Further, some

30 components appear to be more vulnerable to specific forms of renal injury. For
example, giomerular diseases are often immunologically mediated, whereas tubular and

interstitial disorders are more likely to be caused by toxic or infectious agents.



2 Nevertheless, some disorders affect more than one structure. In addition, the anatomic
interdependence of structures in the kidney implies that damage to one almost always secondarily
affects the others. Thus, severe glomerular damage impairs flow through the peritubular vascular
system; conVét38N/Hfibiflar destruction, by increasing 5 intraglomerular gHeE4iAICHEYIHduce
glomerular atrophy. Thus, whatever the origin, there is a tendency for all forms of chronic renal
disease ultimately to destroy all four components of the kidney, culminating in chronic renal failure and
what has been called end-stage contracted kidneys (Cotran et al., Basic Pathology, Sixth Edition,

1997) 10 Neverbsestherapsyiseadermitisestopr didhenthiirapyiebrs4dithe.dae & Boxic or

iMMUNOSURRRISERIAGEE IS SHRRAS RUhEIdIBIeL oS YRPRhRRRPaMHe daxarkkigin, daunorubicin,
vinblastine, vincris in[%%bleomyci , etoposide, topotecan, irinotecan, taxoter [, 5-fluorouracil,

tax
methotrexSTEOYEREEHTHE, BRALER: SREHE SIOTRCTHIS ATHECIERA Ly 8 BBIFA, tacrolimus,
rapamycinher eerticasteroidsctdatregtscancepatigels ondeuinhikit graftisejetyonrurdsaimgplant patients.

Despitie thlei[rgf]‘icacieisatthese aegents a{ggu_rclgn-s%eecl:iffjsinr% g?l?rt' u&@'%ﬁ%{@g{:tg?%% i‘]ghey are toxic to

. ] s \ ,
normal and'ra |8V}}eélllwd|ﬁrgesése & Firthernior ,o &iF Usé h y'be limited by inherent tintoward effects,

of which atsie mmﬁpme@si@ﬁ,fmﬁét@xwﬁy,reaa&iﬁimﬁhﬁit%,tmbtéxiéﬁﬁﬁ?@a@ﬂr&me;tinal, bladder,
and pulmogany IpXIGIties MAY WS eLLBRHERLYIPAMERY SLIANGAME REIAUS: haslBAYtOImMune

diseases such as diabetes mellitus, the kidneys are prime targets to suffer tissue damage or lesions.
Three imp&tiisHt fadisiearowrsthierigy 1102y Ylothetul dfqesidiE e nariaddiligMesions,

principally gygesiolosclerosis; and (3) pyelonephritis, including necrotizing papillitis. Nephrectomy, or

kidne}/ removal, can also lead to renal dysfunction. Nephrectomy is performed on patients with cancer
of the kidney (i.e., renal cell carcinoma); polycystic kidney disease in which sac-like structures displace
healthy tissue; arithaetousapfeatidmoiuitadgptiesyivit iscalse tsed to B0 wmdve@ahealthy kidney from a

donor for the purpose of kidney transplantation. Because the kidney is responsihle, f {filtering wastes
and fluid 1T R SR CR) et B e R e Rl ering
from seriodsu®kitingy, disadssincanderristinfeblhompsnallyidrnsedfeviapesaroniroldéess but to undergo

the procedy(e, B Lynctian,isdastin e emaimng ey, e Ralieatilisapie ehpnic dialysi

treatments or transplantation of a healthy kidney to sustain life. Therefore, there exists a need for
drugs! ivithsalgeerbusife tgnsr SHRIGTRIER dhn BEUERNRISEPRIIY N e pREGATCKIEHe P diS@hse which can

prolong kidagy:healiR.ak Riptect;kinom deterigration tathe.gxtent thatithe kidegyeamap longer
function. SUMMARY OF THE INVENTION In a first aspect, there is provided the use of a
therapeuti€HSAERECHTE AFHUS M RSB HE AR L IRIBISHIEY Br ﬁ?&?ﬁné&m’& §aCfedicament for

nephroprotegtiah andrpaidenidwittinppeice dlddeaydienchien assaciatbel kvithertebrlifibeasis and said
compoundg are desgrbed By formuia.L gk farmaria Nl oL somainaton ihere el &G Ry,
20 npeurotoxicity, gastrointestinal, bladder, and pulmonary toxicities may worsen patient

outcome over long time periods.

In autoimmune diseases such as diabetes mellitus, the kidneys are prime fargets

to suffer tissue damage or lesions. Three important lesions are encountered: (1)

25 glomerular lesions; (2) renal vascular lesions, principally arteriolosclerosis; and (3)
pyelonephritis, including necrotizing papillitis. Nephrectomy, or kidney removal, can

also lead to renal dysfunction. Nephrectomy is performed on patients with cancer of the
kidney {i.e., renal cell carcinoma); polycystic kidney disease in which sac-like
structures displace healthy tissue; and serious infection of the kidney. 1t is also used to

30 remove a healthy kidney from a donor for the purpose of kidney transplantation.
Because the kidney is responsible for filtering wastes and fluid from the bloodstream,

kidney function is critical to life, Nephrectomy candidates suffering from serious



AO-0 11 BO-RIC-X lll wherein R1 is a straight chained or branched, saturated or unsaturated C7-C11
alkyl group; A and B are independently hydrogen or R1-C(0): and X is a hydroxyl group, an oxy anion
with a metallic mono- or dicationic counterion, oran alkoxy group with a straigh chained or branched C
| -C4 alkyl moiety. In a second aspect, there is provided the use of a composition for the

manufactusrindyadmesticarmest for RERi@Pietiantion esTeRiaeanh senakfibrosisuiierpatient with
impaired kidney function.and.in need thereof, said composition comprising a therapeutically effective
amount ofggﬁé)}éf: er%%?%%o%go%ﬁgéoaéiiﬂ%éa fSPRAIARE SHinBr rB%‘:‘SHﬁﬁHﬂH&Q‘H@scribed by

formula |l ohranic comipiaticnthersot: SanwienetiviR| is a Skeaight dhabeedorshranchield, saturated or
unsaturated GIAG1 | gl QLN 08 4 B.re indapendenty ydrogen or RLG() and X s a

hydroxyl group; anoxy anion with a metallic nfono- or diéationic cou erion, or an aff(oxy group with a
straight chefineef Seisfaiaaredrel i ikyenbietys Ridqirese ptadisg dsimeydatibfies thetrred for

Nephroprofe e RESMSRYn to the extent that the kidney can no longer function,

SUMMARY OF THE INVENTION

In a first aspect, there is provided the use of a therapeutically effective amount of one or
more compounds for the manufacture of a medicament for nephroprotection in a patient with impaired
kidney function associated with renal fibrosis and said compounds are described by formula I or

formula II or a combination thereof

0
R,CO
AO 0
BO R]C“l'—X
I i

wherein _
R, is a straight chained or branched, saturated or unsaturated C7-C11] alky! group;

A and B are independently hydrogen or R;-C(O); and X is a hydroxyl group, an oxy
anion with a metallic mono- or dicationic counterion, or an alkoxy group with a straight
chained or branched C1 -C4 alky! moiety.

In a second aspect, there is provided the use of a composition for the manufacture of a
medicament for nephroprotection associated with renal fibrosis in a patient with impaired kidney
function and in need thereof, said composition comprising a therapeutically effective amount of one or
more compounds described by formula [, one or more compounds described by formula IT or any
combination thereof.

o
R,
M;lj I
B R;{]“ —X
I It



providing a novel method for the protection of the kidney in a mammal, including a human patient, in
need of such treatment. The present disclosure afo provides a novel method for treating the
nephrotoxieeffeats of chemotherapy, immunosuppressive, and corticosteroids therapies and any other
situation inRyhichsthechretestiancebiaaddsh eytcambeotithenapadtic valuealky! raggordance with this
method, a composition comprising an effective amount of one or more compounds such as capric
acid, caprylic acid, lauric acid or metallic salts (e.%, sodium, potassium, calcium, magnesium) or
triglycerides thereof or mono-or diglycerides therepf in a pharmaceutically acceptable carrier is

administered to,a mammal, particularly a human, ignificantly increase the protection of the kidneys
or sole heal ﬁ? ?%r%"i/fnﬂ%%%r%a‘fﬁgﬁ/, %d%sq%%r%o%%gﬁ%‘@;?eaﬁ%%%%fﬁ gféc OsUré” ou%?%l\]/iﬁg compositions
using an eV LHTUREBICIRE™T RGNS GTHBL RGBSR AINTE REIg R HeigMauric acid or
metallic safA{BedRIMIetediUnt calleilMO&gnesium) or triglycerides thereof, or mono- or
diglycerides thereof for the production of chemoprotective or immunosuppressive or anti-inflammatory
or antibiotic or a%!%)esic P{rilar ac_:eu%ic e m%ggs;gpgs}%s a gg%eaa%sn}g or as a combination of two or
more agents with a Gror without (frﬁagig W |cehn|n' uce ?Fep?ﬁ_otoxmltyg nother object of the present
disclosurenrelitinae thiey elsmehed Soic their CapiomeAdRE, IMRRY dRid Grasamttrm Sl %r Friglycerides
thereof or %%'pgmwﬁséédﬁ%uéx%{&%@%@@&%ﬂ&ﬁ%m RESRREAR Rr&vgtection of drug-induced
c

toxicity such as but not limited to cardiotoxi city neurotoxi%’g,ﬁgg&trointestinal, blc':}]ddaenra and pulmonary
toxicities. SIEiRoIbEELBE the Eﬁ%}g@m’d?sﬁfg%%sré’%lb%\?i AP SRS BP Breveritive method
effective for,pravidingis hemerroteation efircmammah inckidihgis: hitoen patidnbe Anbther object of the

present disclosur% is to pro.vide}a method effective for | Oinereasing the efficacy of chemotherapy and
radiation tHERdBPIT XA A7 Hicluding a human patient. Yet another object of the disclosure is to
provide methods for using more usual :

In accordance with this method, a composition comprising an effective amount
of one or more compounds such as capric acid, caprylic acid, lauric acid or metailic
salts (e.g., sodium, potassium, calcium, magnesium) or triglycerides thereof or mono-
or diglycerides thereof in a pharmaceutically acceptable carrier is administered to 2
mammal, particularly a human, to significantly increase the protection of the kidneys or

sole healthy kidney.

Accordingly, it is an object of the present disclosure to provide compositions
using an effective amount of one or more compounds such as capric acid, caprylic acid,
lauric acid or metaliic salts (sodium, potassium, calcium, magnesium) or triglycerides
thereof, or mono- or diglycerides thereof for the production of chemoprotective or
immunosuppressive or anti-inflammatory or antibiotic or analgesic pharmaceutical
compositions as a single agent or as a combination of two or more agents with and/or

without drugs which induce nephrotoxicity.

Another object of the present disclosure relates to the use of capric acid, capryhic

acid, jauric acid or sodium salts or triglycerides thereof or mono- or diglycerides



doses or even increasing the dose of chemotherapeutic compositions necessary to 15achieve a better
therapeutic benefit, while avoiding increased side effects such as but not limited to nephrotoxicity,

cardiotoxicity, @nghsguretoxicity. Finally, another object of the present dis%@ﬂzﬁrfziﬁ 580?*5 ﬂvide a
method that  causes minimal or no adverse effects to the recipient. The mamma?, including a human

20patient, may be selected as in need of treatmeht prior to such treatment. These and other objects,
features and advantages of the present disclosure will become apparent after a review of the following

detailed descigian o 19 SpIpR SRR A0 06 ARRENgRs SR 29 BRIEF PESCRIPTION

OF DRAWINGS  Figure 1 shows the effect of sodium capréte on concentration of serum creatinine
in nephrectdthiZBHIN FATEIgtyivEy? BRSNS HDhagRitopritednte pifddtrotsddiuimemrate on
concentratigr 3@k serum creatinine in sodium caprate-treated nephrectomized (Nx) rats, Figure 3
shows the Nephroprotective effect of sodium caprate on GFR (creatinine clearance) in sodium
caprate-treated nephrectomized (NXx) rats.

3 1t s an object of the present disclosure to provide a protective or preventive
methed effective for providing chemoprotection of a mammal, including a human

patient.

_ Another object of the present disclosure is to provide a method effective for
10 increasing the efficacy of chemotherapy and radiation therapy in @ mammal, including

a human patient.

Yet another object of the disclosure is to provide methods for using more usual
doses or cven increasing the dose of chemotherapeutic compositions necessary 1o
15 achieve a better therapeutic benefit, while avoiding increased side effects such as but

not limited to nephrotoxicity, cardiotoxicity, and neurotoxicity.

Finally, another object of the present disclosure is to provide a method that

causes minimal or no adverse effects to the recipient. The mammal, including a human

20 patient, may be selected as in need of treatment prior to such treatment,

These and other objects, features and advantages of the present disclosure will
become apparent after a review of the following detailed description of the disclosed

embodiment and the appended claims.

BRIEF DESCRIPTION OF DRAWINGS
Figare 1 shows the effect of sodium caprate on concentration of serum
creatinine in nephrectomized (Nx) rats.
Figure 2 shows the nephroprotective effect of sodium caprate on concentration
30 of serum creatinine in sodium caprate-treated nephrectomized (Nx) rats.
Figure 3 shows the Nephroprotective effect of sodium caprate on GFR

(creatinine clearance) in sodium caprate-treated nephrectomized (Nx) rats.



5 Figure 4 shows the nephroprotective effect of sodium caprate on concentration of urine
creatinine in sodium caprate-treated nephrectomized (Nx) rats. P value of urine creatinine
concentration of day 42 compared to day 21: sodium caprate p = 0.0002. Figure 5 shows the
nephroprote¥R&AEHEEL B sodium caprate on concentration 50f serum crE&HHMFABR M
caprate-treated nephrectomized (NXx) rats, Figure 6 shows histological micrographs (40X) of control
and sodium capratetreated nephrectomized rats Figure 7 shows histological micrographs (400X) of
control and sodium capratetreated nephrectomized rats. 10Figure 8 shows the cardioprotective effect
of sodium caprat&igudbetbpiedsurenirepaiapt aphigts Aeditn eppitde oM AZaer tN) Hats. Figure 9

shows the fiephroprolective-effactAf-apliiCARI Alg RRIRGHEAIREL SoREE TRAlIoN fsgEIM creatinine
induced by doxorubicin (DOX) in mice. Figure 10 shows the nephroprotective effect of sodium caprate

on concenfrEABHESHISERIAYIDREA fadl deed By HeskirdBich (Eravminaririe P = Offlire 11 shows the
nephroprotective Effget Dksodium: crRpratererhistological kidarym(ddpularbiesipasningiged by

corate e I EE B BT RORCLe T HBLTENy BB 0R gure 13 Shows the

[gure 13 shows the
nephroprotective Effect ©ftheapristdngiistotogicalakicing) Kb tikan) tte s mmissmtiupedfyydoxorubicin

(DOX) in r?xiggtéd nephrectomized rats
Figure 7 shows histological micrographs (400X) of control and sodium caprate-
treated nephrectomized rats.
i0 Figure & shows the cardioprotective effect of sodium caprate on blood pressure
in sodium caprate-ireated nephrectornized (NX) rats.
Figure 9 shows the nephroprotective effect of sodium caprate on increased
concentration of serum creatinine induced by doxorubicin (DOX) in mice,
Figure 10 shows the nephroprotective effect of sodium caprate on concentration
15 of serum urea induced by doxorubicin (DOX) in mice.
Figure 11 shows the nephroprotective effect of sodium caprate on histoiogical
kidney (tubular) lesions induced by doxorubicin (DOX) in mice.
Figure 12 shows histological micrographs (400X) of control and sodium
caprate-treated mice in doxorubicin-induced nephrotoxicity model..
20 Figure 13 shows the nephroprotective effect of tricaprin on histological kidney
(tubuiar) lesions induced by doxorubicin (DOX) in mice.
Figure 14 shows histological micrographs (400X) of control and tricaprin-

treated mice in doxorubicin-induced nephrotoxicity model.

25 DETAILED DESCRIPTION OF SPECIFIC EMDODIMENTS
Renal kidney disease associated with one or more of nephrectomy, renal
fibrosis, glomerular sclerosis, and end-stage renal disease are observed in hypertension,
infarct, tumor, diabetes mellitus, and autoimmune or inflammatory diseases. Cytotoxic
drugs used in chemotherapy, immunosuppressive or anti-inflammatory (e.g., steroidal
30 and non-stercidal) drugs used in transplantation or autoimmune diseases, antibiotic, or
analgesic drugs also induce nephrotoxicity, Subsequently, the patient can be severely

affected.



Figure 14 shows histological micrographs (400X) of control and tricaprintreated mice in
doxorubicin-induced nephrotoxicity model. 25DETAILED DESCRIPTION OF SPECIFIC
EMDODIMENTS Renal kidney disease associated with one or more of nephrectomy, renal fibrosis,
glomerular S¥f8r8418°8H end-stage renal disease are observed in hypertérf<fgH i umor,
diabetes mellitus, and autoimmune or inflammagory diseases. Cytotoxic drugs used in chemotherapy,
immunosuppressive or anti-inflammatory (e.g., steroidal 30 and non-steroidal) drugs used in
transplantation or autoimmune diseases, antibiotic, or analgesic drugs also induce nephrotoxicity.
Subsequently, the patient can be severely affected. 6 The present invention relates to a method of
protecting the remak sysiemiancitan-batextendaciodhe nardidaapihd ranaeyssysienan A patient with a
chronie disease. can, show injury, of many.organs for example; 2 patient with statine digbetes melitus
needs 5 nepﬁroproe’[ec Ive'measures agains the renal Ieglon, cardiopro Sctive measures for the cardiac
lesion, andhneungproteCtiveyneegsuris fsrapieiesiencat thizhnsatiossispstenmaiinemadiethods

emplayed g AImentscAReist &' ALaRn ROAINE. e s elas nigleslivesnegoures that are

aimed at correcting multiple organ dysfunctions concomitantly. Organ-protective measures focus on a
single org&# dfcieHem b PRESTIFGIEEHVR eeaaisdrite cive l6ionet dpfoREEHRIS MEESures. Some

organ-profeghive: medsuies- s yRit Rrelactya AGiANe on.ethsAraanstar ik Eadnditars, for example,
have a renal protective action, but at the. same time they also have cardiac |gind cerebral protective

actions, IPIRIEEYSe RASHEDrAtBCHIE rERRIras GOEECIHS tHEHENG of 16T SR SRFAR S multi-organ

protectioncderssuelis togsiapliabihe commassl Sdeaiures of thimkidneygdie kbretin,and the heart to
explalin the similar Ites{ions that.impose common thera etuti{: \protegtis\]/geme %gs.olfoarngxample,
hyperf)ensfbeﬁ CSHEeo?ﬁdéentlyC%‘ﬁJéo gofﬁ%ltﬁ‘éey, Reart 8id Brain. The tse 5t ACEThibitors and angiotensin
Il receptorpbbiskens mildaesse i plexteaplarecti car din-gthedonsumsoipwta i enbifaors, fasions
SeCO”dafy&%&ﬁ@?ﬂ%&'e@ﬁéﬁ %%#‘RJL %éd@ﬁ'ﬂ%ﬁﬂ&ﬁ‘g%ﬁ%%ee 2e3nILAGE AN &gt o1 20 the vascular

endothelium. The use of statins will influence mainly cholesterol) profile and consequently the
effect of tHsmiittel pAeTivhasionenkl thisd essraliraniEBecHEN eSS Brose B kg 8lkrts a protective

effect on the yasgularendothelium by SOFRAtng,AYEASAIROAYARSSHIIEaSe EstaBalism changes

will also influence lipid metabolism. Low protein intake will also influence the protection of the 25
kidney (3. atRicd. tasckidsyplie- by, 5p0 Hic b i Bl s sk banissiens B We9Yssociated with
modest nepixaRO@sH:INUpioRpIVe Clmigrd, diabalic ik, theseteitesis amedndepandent of
metabolic cgntro| and blood pressure (Clin. Ex P(ti rmacol, Physiol. 34: 36-41, 2007). Antagonists of
erdotheli RTSE LGRS SERME 0 D BB VBN HARE i IS 31 0951001,
1998) by dectkasing Bhexpressitex of giowth dadiors antl collagencand inifruving:setalloprotieinase-2
activity in the Kigneys (s Cardiovasc, Pharmadeh.9, 892,980, 2002 Rraahlagig.agiinistration of
theophylline as ar intravenous oaéing dose and oral maintenance WO _
20097055983 PTG 2608/019i980 The use of swuatins will influence the lipid (mainly

cholesterol) profile and consequently the effect of the latter on coronary, renal, and
cerebral blood flow, Likewise, sulodexide exerts a protective effect on the vascular
endothelium by correcting glycosaminoglycans. Glucose metabolism changes will also
influence lipid metabolism. Low protein intake will also influence the protection of the
25 kidney (J. Vet. Med. Sci. 69: 247-253, 2007). Inhibitors of cyclooxygenase-2 are aiso
associated with modest nephroprotection in uninephrectomized diabetic rats; these
effects are independent of metabolic control and blood pressure (Clin. Exp. Pharmacol.
Physiol. 34: 36-41, 2007). Antagonists of endothelin A receptors seems also to affect
progressive renal dysfunction (Hypertension 31: 995-1001, 1998} by decreasing
36 expression of growth factors and collagen, and improving metalloproticinase-2 activity
in the kidneys (J. Cardiovasc. Pharmacol, 39: 892-900, 2002). Prophylactic

administration of theophylline as an intravenous loading dose and oral maintenance



regimen may preserve kidney function in terms of glomerular filtration rate in patients with cisplatin
therapy (J. Am, Soc. Nephrol. 16: 452-458, 2005). Soy isoflavones, such as genistein, are antagonists
of TGF-j3 signaling in mesangial cells which may have nephroprotective potential (Medical Hypothesis
66: 1093-11%2 BB *Eamma- 5 aminobutyric acid (GABA) also attenuBesGa4r 8y ihction via
regulation of blood pressure and lipid profile, and it also ameliorates the oxidative stress induced by
nephrectomy (J. Pharm. Pharmacol. 58: 1515-1525, 2006). Hypoxia secondary to anemia that
accompanigs adyanced roniadidnandissasasancoriianib afligis. s hear,and rgin. Correction of
anemia of chronic kidney disease through to ne[gﬁlropr ective measires which consist of iron, folic

acid, and afrrspaietitheriphale’cortes iNenbes .o t4é Aitirfe R B infprovdnfatmmesduckd production of
efythfopoigige%&%iﬁ pchionButtheywil alse impact the Reatpy.dPiaying cardiag. disease

accompanied by renal and cerebral impairment. There are also’limitations such &s availability, toxicity,
and efficaB§RRAPRI eSSt RAE S dMadigaiopbipaheripvisver 093-tHd 4iltiRAGfe nEetmrhalt disease

progressiamindbaapadaTUa Sl RegdifgnBecausaol e RN IeNRIC GABPIRxQf kidney
disease, multidrug intervention with the least side effects should, without doubt, be the next step to
stop kidne TEE A% Bt LRI HE VAR matkaiteliprieridatsy ey Sl BeiiiaeRs bYesterifying
glycerol witkph2€:faity dcidBHaaminpreaites! chain lengthef 8408, epiancic asignarsapylic acid) or 10
(ClIO, dec%gé)ni%aa'\%g orcg(%gric acid MCTdis usuallya mixture of glyceral es{ers @f tCShand C10 fatty
acids; however, can 10 con é?ﬁcsemghrgﬁ%courl} QE(BQ VAR 8?‘8]%‘(5%% 1ePs'0f ce (hexanoic
acid or capeesit awid) ardnC12(dodarancic avichor |adrickacioly Lbdgeshaiistriglycbridets) (LCT), on the

other, hang ' ol i with fafty acids with.carbon n lepgths,pf greater than
12. T}ypicale attyﬁgé%%lp%%%r%ﬁ?né{e&:%?rﬁc[%%gjSga?rﬁ%%n(gﬁg gél ’s%ggri%r)‘(;@‘%%ogcgfﬂs\.ﬂ%%like MCT, LCT
is the prinfiiE cRSORIEAEST dBtalefatddnariedy, MTToxint LET hevdacsignifiedneljodiffefent biological
propertiese$ergt thamhysiolegisal sifferances B?&Wﬁf@cM&T}a%@ M&mﬂg%&@ag@ in Harrison's
Principles of Internal Medicine, 8th Edition, 1520-1521(1977); 30151h Edition, 1668-1669 (2001). For
example, MRETSIAEBRPARICHD B G e BT BTA PHARBS s [h Rt AR TRIALRRSHER they can be
absorbed hyanigsbinat epithelakselsiicicy wMEH Reg:Ehele GRBSItYe Rk RN -Chattatty acids are
nontoxic materials which, ar ed in the food and pharmaceutical indystries. Far example, Traul et al.
(Foott i MG 35 ) S5 BRI P S8 L B i7ding numbe o
food and ittt orathpplicationsnpéoatyse théyesfiiscasaumbiriafs Snadvamtagesthvee BF. MCI are also
used primay [flers.| ri uman and. veterinar. rmaceutical pr ations and in
cosmeticssgr%%%%fz%?ﬂt%ﬁ? %ﬁﬁr@#@&%@%&%&l%ﬁ@e@ h%gc) I%t%%ce)%rty? g) g?gét?yagf MCT. For
example, they note that the safety of human dietary consumption of MCT, up to levels of | g/kg, has

been confirmed Mé‘cﬂﬁiﬁ%ﬁﬂﬁ'ﬁi?ﬁt&‘iﬂ%@ﬂ%@ agidsnoaaess similar safelyans vag, For 10
exangle, in The Merck Index, 11th Edition, 266 (1989) caprylic acid is reported to have an LDso (oral,

rats)2 10188 R WHIRSCELEENERATY lsoRtBkRE rfeotodeasiagto s Hieddde of Federal
RegulationS1(C BRpribie 44i8 oFogstiand Drugddministatian (kA hrag waptesieapiylis acid a GRAS
(Generally %

e ized As Safe) affirmation. Similarly, according to part 172 (CFR) free fatty acids
(e.g., capAcs é%i:@gﬂgy zgﬁﬁ%g s i‘?ﬁm&%ﬂ?&%@%ﬂ&aﬁ?@&%&@&f&%&d&ﬁ?é’&% se in food. As

noted by @imﬂrﬁb&é&ﬂtﬁl_ﬁ?@(lﬁhﬁt@ie E%haﬂﬂea;ﬁbisablépaﬁ‘@_IZQG&alecapﬁi@a’stﬁida(Smdiﬂam salt) is
015, Pateht CH B0 (EGER) ACMtu L D Eb B AR 2 oA GLAoA SIS ATt More recently.
WO B1/9 7799 [dés eride svitiecasmuthagdiemtichafry fadtyrabinls] In Dopatitutarcdppiecand capric acids,
as antimiGrobighageiige paimitic (C16) and stearic (C18) acids. Unlike MCT, LCT is the
primary component of dietary fats. Indeed, MCT and LCT have significantly different
biological properties. Some of the physiological differences between MCT and LCT are
described in Harrison's Principles of Internal Medicine, 8" Edition, 1520-1521 (1977);
30 15" Edition, 1668-1669 (2001). For example, MCT, in contrast to LCT, do not require

hydroiysis by pancreatic lipase, since they can be absorbed by intestinal epitheiial cells.



Until the unexpected findings disclosed herein, however, the effectiveness of medium-chain fatty acids
such as capric acid, caprylic acid or metallic salts or mono-, di- or triglycerides (MCT) thereof for
nephroprotection was unknown. As described 25 herein, MCI may comprise triglycerides of C8
(caprylic), CHQEHYEFEd C12 (lauric) fatty acids which constitute the adtivi{ s8R0 the
nephroprotection. Indeed, this discovery was cogpletely unexpected since very little has been
reported in the literature with regard to the controversial effect of unsaturated long chain fatty acids or
triglycerides on nephroprotection. Furthermore, influences of essential fatty acids 30 and triglycerides

as reasons for th¥ plogréstith GPEHiYAR! FRREPMIRIE RIS EYIPRIaSBaBOTHECMAIEHRY of fatty acid or
diet in the widalment.eéchwomic fennhaliseramisaantpuarsiated heopuleempr of faur digts containing
different cancentrations.of .9 triglycerides essential fagty acids in 5/6 nephrectomized rats showed
no signific I‘?t(%i er%’ﬁti@fﬁ@&'r\%\%;ﬁ?gg, @%ﬂéiﬁfﬁ’i& ?é}g%% é}%va?ti}?ﬁ?g Ig&f? 48 as histological
findings inithediffieremngeoud S¢dib pidorv3BioR 3nAR A 2084 cqUve dampisitiomohtietaly
polyunsatyrat ' R ifi of 5] o [ in rats

v b T SR L T S e T
382-389, 109 cKiHIEY PRAICROEIOPaBTY)S MG ohTeJaIsHratORestisiiato(Prosthglafdins 32:

211-219, 1986613 AR sQARsNARA Ao 3434353, /1990), dicannsypriemeniation with (n = 3) PUFA
was nephrogrotectl e; however, in others (Metabolism 41: 382-389, 1992; Kidney Intl. 32: 700-709,

1987), lo BUPAY PPN HEHSn AL ROUGRI dtbdith Worée MG gIsméralbsckdoLecand/or
decrementsifigiodnerulBiditration ClenResvltaef studiesdchimanbeings ake silitarly conflictive,

with benefits (N, Engl..J. Med, 331: 1194-1199, o effect reported (Kidney Intl. 44: 75-86,
1993?8In gﬂ%rﬁiaefyi,'%h]éep}%g?cgr ”glg%s}r]?cﬁ Lo 3%25@@%‘% ﬁ?}?fp?g?naf ‘i{t)‘fé%]i’ég%ér HigfCerides or
metallic satdPassess rmephrdiroteptivevbEhdtidtyential Thepreserinifwentiondelatestet the use of
medium-cm@;rbfqué&ggs prmet Ilig I§ r triglycerid reof or mono-,or diglycerides thereof as a
nephroprotective agent. I%epend%g ec?n& tishke0 r%é%ﬁ #éeeegég?r%rg f{ﬁﬁ?c ain f‘a?%@“ﬁé?é?sg of metallic salts or

20 triglyceliths) thisrashédraariolie relig i 68NGeStnesretly B adaninistete §Hefodéraatieny and/or after the
treatment dnnordes te-ReRia e didney eRRINGLOFIANS QTR delayfenabawafbngliom.frurthermore, it is

possible to use a combination of medium-chain fatty acids along with their metallic salts or triglycerides
therelf or RFFHBES &' igls darrsdaere st a eAttISR %H%*beaﬁ‘ge% ks R Wit Btser
nephroprajeglive. 2gents. PNietaatvely; itdsipossiye) loadminisierstaqsompoungspiordaephroprotection
before, dufring and/or after treatment with chemc%%?ra v, rgﬁiotheragg, in?munosu Eressive drugs,
antibiotics- ANAIGESIES And AR oy A R ANGRRAY aidah Esée A‘“‘{%QFBE {lically effective
amount” of theFetmpb afit (B)0is 1986 1 dSudheanhS0seftd T amm a phtzmaycdhecdetampiiread by varying its
dose to aghigue e desiied rapauic,allesl(s) suchas, for,exameley proyiding. nephroprotection.
suppressing deleterious effects on kidney morphology, re ucmglmle number and/or severity of 10
symptomPaticitacsaaisia sad errarmaesinnationicheradbt@nt.or more compounds as the active

pharmaceutical ingredient(s) can be formulated in a pharmaceutical composition with a

pharmaceuticall;baqce table carrier. . _ ' '
ntil the unexpected findings disclosed herein, however, the effectiveness of

medium-chain fatty acids such as capric acid, caprylic acid or metailic salts or mono-,
di- or triglycerides (MCT) thereof for nephroprotection was unknown, As described
25 herein, MCT may comprise iriglycerides of C8 (caprylic), C10 (capric) and CI12
(lauric) fatty acids which constitute the activity pertaining to the nephroprotection.
Indeed, this discovery was completely unexpecied since very littie has been reported in
the literature with regard to the controversial effect of unsaturated long chain fatty acids
or triglycerides on nephroprotection. Furthermore, influences of essential fatty acids
30 and triglycerides as reasons for the progression of chronic renal failure are siill in
debate. The efficiency of fatty acid or diet in the treatment of chronic renal disease is

controversial. The outcome of four diets containing different concentrations of



5As used herein, the term "pharmaceutically acceptable carrier” refers to a substance that does not
interfere with the physiological effects of medium-chain fatty acids such as capric acid or caprylic acid
or lauric acid or metallic salts or triglycerides thereof or mono- or diglycerides thereof and that is not
toxic to mamtRaAeMEitidthg humans. 10 A pharmaceutical compositictf-F{ay88stiislated using
capric or caprylic or lauric acid or salts or triglyceyides thereof or mono- or diglycerides thereof or MClI
and pharmaceutically acceptable carriers by methods known to those skilled in the art (Merck Index,
Merck & Co., Rahway, NJ). These compositions include, but are not 15limited to, solids, liquids, oils,
emulsions TGBKSCHErS 851 ehseniiahiativ apida s /9imepprachetzad daty positbriesignificamethods to
produce agfafmageucahaamPposiionEde bringing legetherang ok pgre,activg ingredients into

associatio ,witp a pharmaceutjcally acceptable 20carrier which constitutes one or more accessory
ingredientd!S1OOREA SBRARERIAD e tShiferrrip BreR ot EEBRIOFeféfs t03A-pidces$hy Whfch the rate of
disease pragnessitimin fhéididneyisdslayectorsiappadapel outhenkidney isssubsegugntly protected.

auric Scid B St P i S B B ERD B Ty A S, BESHimistored prir
to, during, brisdbsefdenttd théctihmgigives pABE-ARY, 1867iNKjdresubdeqRentGatite @dministration of a
cytotoxic %Q%H%ﬂ%ﬁ}a{%f@%}!}f@ég r(h%rségﬁﬁﬁ?}ﬂ{' %%H%%@I,V%%ygs,l;m Soc. Nepthrol, 1:
1343-1353, 1991), dietary supplementation with (n = 3) PUFA was nephroprotective;
however, in others (Metabolism 41: 382-389, 1992; Kidney Intl. 32: 700-709, 1987),
10 PUFA supplementation was associated with worsening glomerulosclerosis and/or
decrements in glomerular filtration rate. Results of studies in human beings are
similarly conflictive, with benefits (N. Engl. J. Med. 331: 1194-1199, 1994) or no
effect reported (Kidney Intl. 44: 75-86, 1993). In summary, the prior art does not teach
that medium-chain fatty acids or triglycerides or metallic salts possess nephroprotective

15 activity,

The present invention relates to the use of medium-chain fatty acids or metallic
salts or triglycerides thereof or mono- or diglycerides thersof as a nephroprotective
agent. Depending on the medical needs, medium-chain fatty acids or metallic salts or

20 triglycerides thereof or mono- or diglycerides thereof is administered before, during
and/or after the treatment in order to protect the kidney or other organs or to delay renal
dysfunction. Furthermore, it is possible to use a combination of medium-chain fatty
acids along with their metallic salts or triglycerides thereof or mono- or digiycerides
thereof at multiple points relative o ireatment with other nephroprotective agents.

25 Alternatively, it is possible to administer the compounds for nephroprotection before,
during and/or afier treatment with chemotherapy, radiotherapy, immunosuppressive

drugs, antibiotics, analgesics, and pathologies associated with kidney diseases.

A “therapeutically effective amount” of the compound(s) is used. Such an
30 effective amount may be determined by varying its dose to achieve the desired
therapeutic affect(s) such as, for example, providing nephroprotection, suppressing

deleterious effects on kidney morphology, reducing the number and/or severity of



WO 2009/055933PCT/CA2008/001930 By "cytotoxie agent" is meant an agent which kills highly
proliferating cells: e.g., tumors cells, virally infected cells, or hematopoietic cells. Examples of a
cytotoxic agent which can be used to practice the invention include, but are not limited to,
cyclophosph&fhdesfsbtubicin, daunorubicin, vinblastine, vincristine, bl dtt50side,
topotecan, irinotecan, taxotere, taxol, 5-fluorouragil, methotrexate, gemcitabine, cisplatin, carboplatin
or chlorambucil, and an agonist of any of the above compounds. A cytotoxic agent can also be an
antiviral agent: e.g., AZT (i.e. 3'-azido-3'- deoxythymidine) or 3TC/lamivudine (i.e. 3-thiacytidine).
10Nephrop?otRiAiBH FEfdfaan Hrstsenshamotaeing i amibaraehl drsretects derarmeeds afising from

treatment aidhecthampnaiiitburiehempibataneuticaosntsiastpfienathe lattehisagyfotoxic agent
whose ther?}?ﬁg?utic.eﬁec arises from its @téi‘lity to interfere with or inhibit some aspect of DNA

replication’ ERER s SHp o P& SE e ATERALISFBHIBF protein. Therefore, a nephroprotective
agent refers to any 15 compound administered to a mammal which would protect the mammal, or

facilitate the recoxgrxsggtlﬂgée riir;}ggyﬁr%n the toxic efifleg{ resultip%ifrom treatment of the mammal with

pharmaceu. acceplabie carl eiers 1p o .
a Chemotherapeutlc agent. S unctl%n assoclate Wlﬁ‘l d}rugs or pac[ho ogiles (’e.g. autoimmune

20 disease}eganse Urighosey aineifsrsavishithecahybe betehtiffect by arpdisorchidtidatin the art. The
term “renahfysREUIR AR ERICK QA CaRdIion WRIGR SXISSWNRNSEVEr 3l P3rameters are

observed such gs but not limited to proteinurea, serum urea nitrogen, creatinine; creatinine clearance,
uremia, gldRTERNAF MPAToR a8l aRadeHiNRRRE radtdinF02s Vit LMD FnclefkiaEdy sfunction
may resulthimntenal failure and death. 25Efficacy of treatment can also be determined by a person
skilleii in the art. It may also provide a palliative effect. In one preferred embodiment of this
invention, the pharmaceutical composition is in the form of any suitable composition for oral,
sublingual, rectalAtppicala8uadmhitisiratiniyomahalationn(d gednasad sppay) ointeprpusaitiar, intradermal,
intraperito hcut .or.intravenous administration for use in.nephropr tion or the
treatment %cnﬁa&:ﬁ%ié*e%%%%fggycﬁlwﬁ %‘S’“%%%’r"'efé}%?é’a %é]{gtwgegr%osﬂﬁ 5 Q;Oép(%&éggﬁnﬁpd required for
use in the HeamaetRAll v asEeptEbihsavims diadeiinidediomthe niteresi e icothdition being treated,

the age andgandpion.obibepalien, anhwil utimaralbeal iba dicrelanena, e aliencing

physician. The desired dose may be conveniently presented’in a single dose or as divided doses taken
at apptopridfdisAtdovardidor benrtpleilts By sRse &1 indracaelsednbeleaty srprdersaidsy to effect or
bring abouidkgatmaentulfsiteras! treatment” or "treating” includes any therapy of existing disease or
condition and prophylaxis of the disease or condition (e.g., renal diseases) in a mammal. This

Methods to produce a pharmaceutical composition include bringing together
one or more active ingredients into association with a pharmaceutically acceptable

20 carrier which constitutes one or more accessory ingredients.

As used herein, the term “nephroprotection” refers to a process by which the
rate of disease progression in the kidney is delayed or stopped and so the kidney is
subsequently protected.

25
When the method of this invention is applied to drug-induced nephrotoxicity,
capric or caprylic or Jauric acid or salts or triglycerides thereof or mono- or diglycerides
thereof can be administered prior to, during, or subsequent to the drug (i.e., prior to,

during, or subsequent to the administration of a cytotoxic agent or anti-inflammatory or

30 immunosuppressive drugs).



10 includes (a) preventing the disease or condition from occurring in a patient which may be
predisposed to the disease but has not yet been diagnosed as having it, (b) inhibiting or arresting the
development of the disease or condition and (c) relieving the disease or condition by causing its
regression o th&"&@f&lid?ation of one or more symptoms. 15While it is pd’s%?tﬂf@‘?ﬁ%?g?&?%ﬂse in therapy,
medium-chain fatty acids or metallic salts or triglycerides thereof or mono- or diglycerides thereof may
be administered as the raw chemical, it is preferable to present the active pharmaceutical ingredient as
a pharmaceutical formulation or cogmposition. A nontoxic composition is formed by the incorporation of
any of the normaly eRSISYEePE R piE T BUICA 28 FHr gﬁ?ﬁﬁ]&ﬁ%ﬁ?ﬁ& %)? il

lllmfté?:lgto, mannitol, lactose,
trehalose estarcivonagiiesium i stodsatel talsum, icellnsdseackibxinetineeflaloselgiycose, gelatin,

sucrose, glycerel, maonesiym caronate. soum.ClLals, Sedlun asetate sediumeghipride, sodium
phosphate; S%d‘a’?fx%me.“ Sh anéther embo iment, the pharmaceutical composition is in a form
suitable fory2Benhterdiamidcodai¢imblatinglauisineianl, pltblering: aridvetias dripHpeateral (including

intramusculay,, infeadermal. Irapgriangal sHbRAANGous, aBdiniayaBaUShadimiRisiation. The

formulations ‘may, where appropriate, be conveniently presented in discrete dosage units and may be

prepared 18§BFHABIh & PREHD FERANAHTON RS B IG PRAREARI A P R ELL 108 the step of
bringing intgrasseriation e et R aphaumaceuticalinpseeiend withAinyid. Gauritds-or finely divided
solid carriers or both and thengg necessary, s ag}ing thé?ﬁ)roduct into the desired form. When desired,
the above HF8EX I BULSRRNAA GHERHASRS (foe'glq—%\_/ BEEISINEY release of the active 13 pharmaceutical

ingredient may be employed. Sustained release formulations well known to the art include the use of

iposomes, bioco(patibie, RANMaLR.A Relus [0igelion &ria.coninugH nflisian: allegiym-chain fatty
acids or salts or trlgWyeé)rldes ereof or mono- or d.B ycerides thereof can also be used in combination
with other ¢fferapenisicgllfractiver agantsslishrasyebtosit anthenriberePaiitorsaes &i9Mmune

suppressive g, (eheing.spisnammAIANO Wbl LIMdHRLooRoReiiagf fych

combinations may be administered either sequentlalgdor simultaneously in separate or combined 10

pharmaceiniegfkrermiilamsnighitiie LoRsbisaonYefeNéd TPAEHR mBY CoHoBMERTY b bresented for

use in the £99§é§ifeﬁtp@§ﬁﬁ%ﬁL@'@g&é&nmutaﬁm&a,déh@mbgfmmtis@ﬁorafwatﬁormcomprising a
combination defined above together with a hahr aceutically acceptable carrier the r%of comprise a
R R g BRaBTE orthar et

furthe aspeeR s HHTERHRIGH 1 HESCRRIBT: The Il%%ﬁ?lcé A mPIESFuthetlilliStrate the practice
of this invetordontarenaidnienged tohettimiting thffrett Exaimptefiorin wisbreffect dhsodium caprate

on kidney B{e?rtn%:;[llloxglm 3;5 é%emotherapeutic agent.

Renal dysfunction associated with drugs or pathologies (e.g. autoimmune

20  disease) can be diagnosed and its severity can be determined by a person skilied in the
art. The term “renal dysfunction™ may refer to that condition which exists when several
parameters are observed such as but not limited to proteinurea, serum usea nitrogen,
creatinine, creatinine clearance, uremia, glomerular filtration rate, and tubulointerstitial
fibrosis. Without limitation, renal dysfunction may result in renal failure and death.

25 Efficacy of treatment can also be determined by a person skilled in the art. It may also

provide a palliative effect.

In one preferred embodiment of this invention, the pharmaceutical composition

is in the form of any suitable composition for oral, sublingual, rectal, topical

30 administration or inhalation (e.p., nasal spray), intramuscular, intradermal,
intraperitoneal, subcutaneous, or intravenous administration for use in nephroprotection

or the treatment of renal disease,



20nephrectomized rat model. Demonstration of the in vivo protection effect of sodium caprate was
undertaken in the 5/6 nephrectomized (Nx) rat model using the following procedure. Male 6 week-old
Wistar rats were subjected to 5/6 nephrectomy or sham operations, Under ketamine anesthesia (60 to
100 mg/kg, )2 1€ FEBIation was achieved by removing two-thirds 25 BF e R348HEY) followed by
a right unilateral nephrectomy 7 days later, Shalh rats underwent exposition of the kidneys and
removal of the perirenal fat. Twenty-one days after the first operation, rats were assigned in the study
if the serum creatinine was greater than 125 !Amon indicating a dysfunction of the kidney. Animals that
underwent the sham operation were given vehicle (saline) and were used as controls. 30Nx animals
were divided in dtouids reepivisgpttie thehible aneodiohacapramirgatineliod Sodivsa taprate was given by

gastric gayage eRCe Al 30 HRYS. S Giaalning, WO2000IRER933RRTIC AZRPBI001930 14

was measured weekly in order to assess the severity of this end-stage renal disease model. Rats were

sacrificed ¢ded 63, 7)and OpSHias i eHE IR cardr i orerehtiRfing theseitsfRtiAMN and sodium 5
caprate tregtogdibhdiatshiswaak tilinutien (BeMik) ok seiiBsaMiINReWas absesver in

saline-treated Nx rats. A stronger diminution (21 uM/L) of serym creatinine was gbserved in sodium

caprate-tré2t PN raEE BT SRS SRECR 2 ARP T oA O A RS A ind Al THEARSY it 8o Yaprate 10
demonstrateseadoeanpef réguciioncot3iruMiL giidbeivintialseatbint creatinine cOinceatration indicating a

strong proJ_;%cétlpn of.the k{%@fﬁ com gcrigsd 'ga% n%grotectlfonxoS served in the %%gﬁ;‘?{%e%ﬁ%d Nx rats (Fig.

2). Flgu?emf?ﬁusotrrates soditiny caprate-treated Nx Fafs demonstrate a significant 15(p =
0.004) increagky iaxeyeettitinedtiessrancec (Bldmuritag. FittratodiReates) GFR) compated b control-Nx rats

from Q)ay %&cmo%@)(a‘?%reventing the disease or condition from occurring in a patient which may
be predisposed to the disease but has not yet been diagnosed as having it, (b} inhibiling
or arresting the development of the disease or condition and (c) relieving the disease or

condition by causing its regression or the amelioration of one or more symptoms.

15 While it is possible that, for use in therapy, medium-chain fatty acids or metallic
salts or triglycerides thereof or meono- or diglycerides thereof may be administered as
the raw chemical, it is preferable to present the active pharmaceutical ingredient as a
pharmaceutical formulation or composition. A nontoxic composition is formed by the
incorporation of any of the normally employed excipients such as, for example but not
20 limited to, mamnitol, lactose, trehalose, starch, magnesium stearate, talcum, cellulose,
carboxymethyi cellulose, glucose, gelatin, sucrose, glycerol, magnesium carbonate,

sodium citrate, sodium acetate, sodium chioride, sodium phosphate, and glycine.

In another embodiment, the pharmaceutical composition is in a form suitable for

25 enteral, mucosal (including sublingual, pulmonary and rectal) or parenteral (including
intramuscular, intradermal, intraperitonecal, subcutaneous, and intravenous)
administration. The formulations may, where appropriate, be conveniently presenied in
discrete dosage units and may be prepared by any of the methods well known in the art

of pharmacy. All methods include the step of bringing into association the active

30  pharmaceutical ingredient with liquid carriers or finely divided solid carriers or both
and then, if necessary, shaping the product into the desired form. When desired, the

above-described formulations adapted to give sustained release of the active



Furthermore, a significant (p = 0.0002) increase in urine creatinine was observed from day 21 to day
42 in sodium caprate-treated Nx rats (Figure 4), This was 20reflected in a significant (p = 0.00006)
decrease in serum creatinine in sodium caprate- treated Nx rats compared to control Nx rats (Figure
5).  Figur8 8U8HeF¥$épresent the histological micrographs of control Akd’§4dIFPELstate-treated
Nx rats. At 40X (Figure 6), kidney structure (dertsity, glomerulus and 25 tubular structure) is more
conserved in sodium caprate-treated Nx rats compared to control. In control Nx rats, sclerosis is well
installed (Eigure 6) at the.tubule level. Furthermore, at the glomerulus level (Figure 7, 400X), fibrosis
as shown B"%ﬁ’{,‘g |%u%18%og|‘%e#%nbvgmfm ?aﬁf%@%et%'eti‘féﬁg@f g;r Eef?ﬁ%l?ﬁﬁ?‘\%%?oﬁf a‘ﬁ&li ion, necrosis of
the mesangiaimissoelis absamwide Theatstent With socksmboaprape:ielduselyfibrosis ards30necrosis of

the kidneyht,ij%%gn A/}/QC&Q%(QIQSgﬁ%FgT/CAZOOS/OO1930 15 Example 2: In viva effect of sodium
caprate on heart protection in 5/é nep%r'ectomized rat model. Demonstration of the heart protective

effect of sodium caprate in vivo was undertaken in the 5/6 nephrectomized (Nx) rat model using the

procedure describpdiinn 20XaMRIS LaBiefly, hegut QFeW%é@’ﬁésr%@FE’ﬁd Witk g3 TBP 2000 (Kent
Scientific) in 5/6 nephrectomized rats to demonstrate that sodium ca&lr#ate exerts a protection of heart

in severely SHHEEIAFS TR HULANTAITE ¢ Tt A SRS WHBraher T BRBtIHIEs 6% vas observed in
sodium capraie-tieatedNxatsignte M dobxamplabides vito iefiechof segissheaprate on kidney

protection @&?u%@r?mo?[g;ﬁction %'n dagxor biﬂ']n-lngucgd peg)hrotoxitcitg/fmo el. bi Demonstration of the
in vivo protection Stfect OF Gral Administiition"6f Sodt H?c%pr?gf)en WS URdEHERER T HRES
doxorubicimapdecedmiepiretb xitits: mapiehusing dheifollbavierg grocederea@ 5] it imde (6-10

week;old) were Saled ilhSagiin GaRrale. |5 RIGRIVIBGSI T oy 3,19 AR o dreated

therapeutically from day I to 10, Nephrotoxicity was in y an intravenous injection of 10 mg/kg of
doxorubicipresetdy GorSuseuim thecianinivé antiuragcwesel fomiréen andayus, shamgcrtical

formulations comprising a combination defined above together with a pharmaceutically

acceptable carrier thereof comprise a further aspect of the invention.

15 EXAMPLES
The following examples further illustrate the practice of this invention but are

not intended to be limiting thereof.

Example 1: In vivo effect of sodium caprate on kidney protection in 5/6
20 nephrectomized rat model.

Demonstration of the in vive protection effect of sodium caprate was undertaken
in the 5/6 nephrectomized (Nx) rat mode! using the foliowing procedure. Male 6 wéek-
old Wistar rats were subjected to 5/6 nephrectomy or sham operations, Under ketamine
anesthesia (60 to 100 mg/kg, 1.p.), renal ablation was achieved by removing two-thirds

25 of the left kidney followed by a right unilateral nephrectomy 7 days later. Sham rats
underwent exposition of the kidneys and removal of the perirenal fat. Twenty-one days
after the first operation, rats were assigned in the study if the serum creatinine was
greater than 125 pmol/L indicating a dysfunction of the kidney, Animals that
underwent the sham operation were given vehicle (saline} and were used as controls.

30 Nx animals were divided in groups receiving the vehicle or sodium caprate. Saline or

sodium caprate was given by gastric pavage once daily for 35 days. Serum creatinine



Prophylactic treatment with sodium caprate inhibits the increase of serum 'Jocreatinine induced by
doxorubicin to a similar level observed in control mice (normal, no doxorubicin). Therapeutic treatment
with sodium caprate reduces the serum creatinine level induced by doxorubicin (Figure 9).
Furthermore®” Briffifyfeee and therapeutic treatment with sodium capratcPESiHiBAS HheRicrease of
serum urea induced by doxorubicin to a similar ieivel observed in control mice (normal, no doxorubicin;
Fig. 10). Doxorubicin is well known to induce nephro- and cardiotoxicity. Figure 11  represents the

histologica| ki Ions, score as determined hy histochemistry in the 30doxarubicin-induced
nephrotox?&%d%%xgﬁgfg gﬁ% ni nofi%u%e i?sao?(}éra ‘f%?h%n%%c}.éé %’?g hﬁﬁ@ﬁnﬂel%i% rl?éﬁle?égions at day 7
and 11. Prophghaikais (pre-eoxdretsicinaandd. WO 2009/055933PCT/CA2008/001930 16 therapeutic
(post-doxorubicin) treatments with sodium caprate reduce the kidney lesions at the tubular level
induced by doxorubicin. Doxorubicin induces early lesions primarily at the tubular region. Toxicity is 5

further extended TitiE bIGRIEH RS s reRmartRaian gigseatbibrupisAyFigdre 22 rgsiagents the

histolagicalaptiaeogeapbne dexorwigininduiees lesiona ingeetial apdseciumcaniiedreated
(prophylactic treatment) mice. Doxorubicin induces kidney cell ap%Etosis, fibrosis, sclerosis, and

t). m
accumulaﬁ%nsac%fnﬁfgf?&#gi NSty SHBTSET FREBHEOR igghyeEHE U tHRFRFEERIE RS atent with sodium
caprate protecteeKidnsydagaingtate-treated Nx rats.

From these Nx rats, 80% of the animals treated with sodium caprate
10 demonstrated a mean of reduction of 31 puM/L of their initial serum creatinine
concentration indicating a strong protection of the kidney compared to no protection

observed in the saline-treated Nx rats (Fig. 2).

Figure 3 illustrates that sodium caprate-treated Nx rats demonstrate a significant
15 {p = 0.004) increase in creatinine clearance (Glomerular Filtration Rate; GFR)

compared to control-Nx rats from day 21 to day 42.

Furthermore, a significant (p = 0.0002) increase in urine creatinine was
observed from day 21 to day 42 in sodium caprate-treated Nx rats (Figure 4), This was
20 reflected in a significant (p = 0.00006) decrease in serum creatinine in sodium caprate-

treated Nx rats compared to control Nx rats (Figure 5).

Figures 6 and 7 represent the histological micrographs of contro! and sodium
caprate-treated Nx rats. At 40X (Figure 6), kidney structure (density, glomerulus and

25 tubular structure) is more conserved in sodium caprate-treated Nx rats compared to
control. In control Nx rats, sclerosis is well installed (Figure 6) at the tubule level.
Furthermore, at the glomerulus level (Figure 7, 400X), fibrosis as shown by hyalin
deposition is well implanted in the kidney of control Nx rats. In addition, necrosis of

the mesangial tissue is observed. Treatment with sodium caprate reduces fibrosis and

30 necrosis of the kidney tissue.



10doxorubicin toxicity. Example 4: In vivo effect of tricaprin on kidney protection and chemoprevention
in doxorubicin-induced nephrotoxicity model. Demonstration of the in vivo protection effect of oral
administration of tricaprin 15was undertaken in the doxorubicin-induced nephrotoxicity model using the
procedure d8$EAHEATFEample 3. Figure 13 represents the histologiBaFkidaesp@sh3fs score as
determined by histochemistry in the doxorubicint;duced nephrotoxicity model. As shown in Figure 20
13, doxorubicin induces significant kidney lesions at day 12. Prophylactic (predoxorubicin) and

therapeuti% osrl-d X rubicin? trea%me ts with tricaprin reduces the kidney lesions at the tubular level
induced by dox r%gimﬁ.vf—ulﬁﬁ Lqp éﬁf%g@ﬁ@’fﬁ@ ATsHSG RS raph 8PPES ISR in-induced 25

lesions in cgntratednd tricaprin-treated (prophylactic treatment) mice. Doxorubicin induces kidney cell

apoptosis, fibrosig, sclerosis an cymulation of proteins in.affected tubular regions. Prophylactic or
therapeutic treatmgn_ts V\%’ﬁfl ?ﬁcaﬁ;?ﬁl& g]reo%éc%olt(? tﬁ‘&/ Slgjeé??lsnfdsooxé?u i%afﬁr%%(if:’ftﬁ oPatents, patent
applicatiorigdsrakethier pablicasphsdpodzhédin are inoiporate thbynefetencesmithdiirentirety. 17

All mogificatignsiandisnfitutions thatcame withindhe meaniag obie saima ankihg ange of their

legal equivalents are to be embraced within their scope. A claim using the transition™comprising"

allows the THCRISIT TP BA B abats iR E et rerBaimowRinmeHIeH is also

described hyssughiglaifesi¢tsing thenRdrensitonak PArase: tonsisting.essentially 9lstug, allowing the
inclusion o\LoSt% gc%e 1(%ntsdto be Witrt\intthera e ofébe claim if they do not materially affect operation
of the invenﬁon% Ahd the tranaticiP-asHETat 3\9 i8S if&ﬁﬁﬁé)only the elements listed in the claim other

than impurities or inconsequential activities which are ordinarily associated with the invention) instead

of the, GCOMRESING 31V ANVLING RS OHANSHINA 8N D& Hasd 1 LRI he lnyention.
in doxorubicin-induced nephrotoxicity model.

Demonstration of the in vivo protection effect of oral administration of sodium
caprate was undertaken in the doxorubicin-induced nephrotoxicity model using the
following procedure, C57Bl/6 mice (6-10 week-old) were treated with sodium caprate

15 prophylacticly from day -3 to day 10 or treated therapeutically from day ! to 10.
Nephrotoxicity was induced by an intravenous injection of 10 mg/kg of doxorubicin at

day 0. Serum creatinine and urea were monitored at day 4, 7 and 11.

Prophylactic treatment with sodiumn caprate inhibits the increase of serum
20 creatinine induced by doxorubicin to a similar level observed in control mice {normal,
no doxorubicin). Therapeutic treatment with sodium caprate reduces the serum

creatinine level induced by doxorubicin (Figure 9).

Furthermore, prophylactic and therapeutic treatment with sodium caprate
25 inhibits the increase of serum urea induced by doxorubicin to a similar level observed

in control mice (normal, no doxorubicin; Fig. 10).

Doxorubicin is well known to induce nephro- and cardiotoxicity, Figure 11
represents the histological kidney lesions score as determined by histochemistry in the
30 dexorubicin-induced nephrotoxicity model. As shown in Figure 11, doxorubicin

induces significant kidney lesions at day 7 and 11. Prophylactic (pre-doxorubicin} and



It should be understood that an element described in this specification should not be construed as a
limitation of the claimed invention unless it is explicitly recited in the claims. Thus, the claims are the
basis for determining the scope of legal protection 15 granted instead of a limitation from the
specificationVhit#?i€F&Hd into the claims. In contradistinction, the prior afEEeA3MEMI&cluded from
the invention to the extent of specific embodimelts that would anticipate the claimed invention or
destroy novelty. Moreover, no particular relationship between or among limitations of a claim is 20

intended u h telati IRds explicitly recited in the claim (e,g., the arrangement of
componen?slléli‘réﬁae%t pl)dr% l%%t& c al)r%q({)% B%ge)eﬁ) G %snt}/ee?)?ss in gglmse%lﬁ%}‘gq CI%E}P%aitsg nr(%?lécﬁnjiﬁ%%sﬁ%y the claim
unless expliifijsstaestsbuier kgl Andpessinidaombinations and permutations of the individual
elements disclosed herein are considered to be aspects of the invention; similarly, generalizations of
the invention's description are considered to 25be part of the invention. From the foregoing, it
would be apparerCi? L HEISIRIBEEKALIY gD Mitn eyt htidhbelm reiembbisthinother specific

forms sithutrdepsatingeirom sspivieresseiakaharCteristiss abhs daseibeskerbediments should

be considered onlt)é se%(l)glltistratiye,.not restrict\é%, because the scope of the legal protection provided

for the inveRtion will be THaicatad by i SeEHBE A Y SIS FatPRHCHal BYPhiE SPEEHiRfon. 18 WHAT

IS CLAIMEDIgn dapide iofatethgrappeyiticallyreffectiveraico Unhobaneivinnae eampownds for the
manufactuGgl i adicaAntdeL RN QRIGIRGLEN,T ADAIieH with Impated kidney function
dgs B5ed %y format f&6riidiia 1l or a

associated with renal fibrosis and said compounds are descri alor
combinatidhpErésio ®IderaeutBIeRIEnX with sodium caprate protects kidney against

10 doxorubicin toxicity.

Example 4: In vivo effect of tricaprin on kidney protection and chemoprevention in
doxorubicin-induced nephrotoxicity model.

Demonstration of the in vive protection effect of oral administration of tricaprin

15 was undertaken in the doxorubicin-induced nephrotoxicity mode! using the procedure

described in example 3,

Figure 13 represents the histological kidney lesions score as determined by
histochemistry in the doxorubicin-induced nephrotoxicity model. As shown in Figure

20 13, doxorubicin induces significant kidney lesions at day 12. Prophylactic (pre-
doxorubicin} and therapeutic {post-doxorubicin) treatments with tricaprin reduces the

kidney lesions at the tubular leve! induced by doxorubicin,

Figure 14 represents the histological micrographs of dexorubicin-induced

25 lesions in control and tricaprin-treated (prophylactic treatment) mice. Doxorubicin
induces kidney cell apoptosis, fibrosis, sclerosis and accumulation of proteins in
affected tubular regions. Prophylactic or therapeutic treatments with tricaprin protects

kidney against doxorubicin toxicity.

30 Patents, patent applications, and other publications cited herein are incorporated

by reference in their entirety.



11l wherein R1 is a straight chained or branched, saturated or unsaturated C7-C11 alkyl group; A and B
are independently hydrogen or Ri-C(0); and X is a hydroxyl group, an oxy anion with a metallic mono-
or dicationic counterion, or an alkoxy group with a straight chained or branched CI -C4 alkyl moiety. 2.
The use accBRIAEPILIAIm 1, wherein said medicament comprises a miXtaF&OP4B&HEEwo
compounds described by formula I, which are Niedium Chain Triglycerides (MCT) wherein A =B =
RI-C(0) are straight chained or branched, saturated or unsaturated C7 and C9 aIkyI groups,

respectively. 3. ccordl to Claim 2, wherein said mixture con5|st triglycerides
wherein a first M lﬂrmo gg@ﬁ 3%&%]??38%% ORVAHE I%‘?@@)f Vgaélgﬁond MCT is
described an fbermrige] ol b@ =®1VQQGDS31@IBI£@(@H2)ﬁe@Q®)tthhér Thepase detording to Claim

2, wherein, t: mpy ket each of a thir ound described
by formula%Ezj‘lag\tcilﬁk,gxfijé‘l:@lrﬂﬂ{%qCéké)ﬁtltf}ﬁrscl?l 3(%:5%?5%% é? our cgl%nﬁ%%n ocl%asc Red by formula 1

and A = BReReeROPE @?—IB{@HQ)@B meptis: ThelgeelaseieinhtoClhinenyhensnttaid mixture

consists ofraitigRaMeE isepersint C&emlth ansC 2 fallyRaid tiglygriides daseried by o Al>n =
m=p= elements to be within the scope of the claim if they do not materially affect operation of
the invention) and the transition “consisting” (i.e., allowing only the elements listed in
the claim other than impurities or inconsequential activities which are ordinarily
associated with the invention) instead of the “comprising” term. Any of the three

10 transitions can be used to claim the invention.

It should be understood that an element described in this specification should
not be construed as a [imitation of the claimed invention unless it is explicitiy recited in
the claims. Thus, the claims are the basis for determining the scope of legal protection

15 granted instead of a limitation from the specification which is read into the claims. In
contradistinction, the prior art is expiicitly excluded from the invention to the extent of

specific embodiments that would anticipate the claimed invention or destroy novelty.

Moreover, no particular relationship between or among limitations of a claim is

20 intended unless such relationship is explicitly recited in the claim (e.g., the arrangement
of components in a product claim or order of steps in a method claim is not a limitation

of the claim unless explicitly stated to be so). All possible combinations and
permutations of the individual elements disclosed herein are considered to be aspects of

the invention; similarly, generalizations of the invention’s description are considered to

25 be part of the invention,

From the foregoing, it would be apparent to a person of skill in this art that the
invention can be embodied in other specific forms without departing from its spirit or
essential characteristics. The described embodiments should be considered only as

30 illustrative, not restrictive, because the scope of the legal protection provided for the

invention will be indicated by the appended claims rather than by this specification.
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WHAT IS CLAIMED IS:

I. Use of a therapeutically effective amount of one or more compounds for the
manufacture of a medicament for nephroprotection in a patient with impaired kidney
function associated with renal fibrosis and said compounds are described by formula I or
formula I or a combination thereof

i
R,CO

AQ O
I
I ]

wherein
R is a straight chained or branched, saturated or unsaturated C7-C11 alkyl group;

A and B are independently hydrogen or R;-C(O); and X is a hydroxy! group, an oxy
anion with a metallic mono- or dicationic counterion, or an alkoxy group with a straight
chained or branched C1 -C4 alkyl moiety.

2. The use according to Claim 1, wherein said medicament comprises a mixture of at
least two compounds described by formula [, which are Medium Chain Triglycerides
(MCT) wherein A = B = R;-C(O) are straight chained or branched, saturated or
unsaturated C7 and C9 alkyl groups, respectively.

3. The use according to Claim 2, wherein said mixture consists of two triglycerides
wherein a first MCT is described by formula Tand A =B =R;-C(O)=
CH3(CH2)s-C(0), and a second MCT is described by formulaland A =B = R-C(O) =
CH3(CH;)s-C(O).



6. The use according to Claim 1, wherein said medicament comprises one or more compounds
described by formula 11 and X is OH, which is a medium-chain fatty acid. 7. The use according to
Claim 1, wherein said medicament comprises one or more compounds described by formula 1l and X
is an oxy anion with a metallic counterion selected from the group consisting of calcium, magnesium,
potassium, and sodium. 8. The use according to Blaim 6, wherein said one or more compounds is
caprylic acid or capric acid or lauric acid. 9. The use according to Claim 7, wherein said one or more
compounds is sodium caprylate or sodium caprate or spdium laurate. 10. The use according to Claim
7, whereinsailSdH8 2HOrEEI8 B tmS etk i H’ﬁf?‘i@ﬁigﬂé %ﬁf&fmggrﬁgt %Ipi)af(%m laurate. 20
11. The us® a¢earenRy TR P oRErSAcERRA S BrBresE8ipotina& ik <aBiylic acid triglyceride or
capric aciditglyEbnide 6 anftic aurhtagiyeerivedes2ibrRdvsumetordityto=dhy Bmé-gP Claims 1 to I,
wherein th€hedi¢am€rtis also for preventing or delaying the onset of kidney diseases arising from
chemotherapy in said patient. 13. The use according to any one of Claims 1 to 11, wherein the
medicament Thals@ cpr@vgntingon delayingihaionsetot kidnaydiseasesarsirg fsemeradiotherapy in

said patiengs d¢. dheHseacearding derany-eng:oticaims b¢o 11, wherein the medicament is also for
preventing or delaying the onset of kidney diseases arising from immunosuppressive drugs including

anti-inflammatory drugs in said patient. 15. The use according to any one of Claims 1 to 11, wherein
the medicament is also for preventing or delaying the onset of kidney diseases arising from antibiotic
drugs in said patient. 16. Thg use according to any one of Claims 1 to 11, wherein the medicament is
also for preventing or»égﬁy'rr@enal dysfunction arising from chronic kidney diseases in said patient.
17. The use according to ang onesf Claims 1 to 11,lwhegein the ndedicament is also for preventing or
delaying renal dysfunctioh.atlsing from end-stage-rehal disea$es i said patient. 18. The use
according to any one of Claimd Tto 11, wherein thetmedicament i§ also for preventing or delaying
renal dysfunction arisﬁ{g,ifgrﬁauto' mune digease éncluling 8liabetes in said patient.

P-CO

6. The use according to Claim 1, wherein said medicament comprises one or more
compounds described by formula If and X is OH, which is a medium-chain fatty acid.

7. The use according to Claim 1, wherein said medicament comprises one or more
compounds described by formula Il and X is an oxy anion with a metallic counterion
selected from the group consisting of calcium, magnesium, potassium, and sodium.

8. The use according to Claim 6, wherein said one or more compounds is caprylic acid or
capric acid or lauric acid.

9. The use according to Claim 7, wherein said one or more compounds is sodium
caprylate or sodium caprate or sodium laurate.

10. The vse according to Claim 7, wherein said one or more compounds is calcium
caprylate or calcium caprate or calcium laurate.



19. The use according to any one of Claims 1 to 11, wherein the medicament is also for preventing or
delaying renal dysfunction arising from nephrectomy in said patient. 20. The use according to any one
of Claims 1 to 11, wherein the medicament is also for preventing or delaying renal dysfunction arising
from cardiac diseases in said patient. 21 21. The use according to any one of Claims 1 to 11, wherein
the medicament is also for preventing or delayingZenal dysfunction arising from transplantation in said
patient. 22. The use according to any one of Claims 1 to 11, wherein the medicament is also for

preventing ord aying ren nction arjsing from tumors in said patient, 23. The us according to
any one of (]ilalT 1% Ciil%éh%éf)e at'lli‘élm‘%%‘é SHE 1215195 TEY pFEURHHIR J or G805 }‘fga?é al dysfunction

arising frorﬂ%ﬂ%‘?ﬁﬁ%‘?&ﬁ%@é&%ﬁ%ﬁi&dﬁﬁ et g Higliss it ording to any one of Claims 1 to
11, wherein said patient also requires cardioprotection due to impaired heart function. 25. The use
according t& ahjeorie sicoidiraddlany Prewheteimshie patiehemisdireguidismen sprseettion due to
impaired neuralogieabfdpeiory tiR20:26t Thedmse doecarding toanyonhohclbémgiitm $didwherein the
medicamepti@lso for decreasing serum creatinine in said patient. 27. Use of a composition for the
manufacture of a medicament for nephroprotection associated with renal fibrosis in a patient with

impaired kiginephfunetieaamadniagdtheseofagaid GemMpasHien coMpiising-xhesapautisally effective
amount of gne AkMOLE LAPRRUNES slessrbad Ry fosmula b Ae Rk MRIR FRIMPPYLS Hescribed by

formulal! or %ne%tcomblnatlont ereof wherein

14. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying the onset of kidney diseases arising from immunosuppressive
drugs mcluding anti-inflammatory drugs in said patient.

15. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying the onset of kidney diseases arising from antibiotic drugs in said
patient.

16. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying renal dysfunction arising from chronic kidney diseases in said
patient.

17. The use according to any one of Claims | to 11, wherein the medicament is also for
preventing or delaying renal dysfunction arising from end-stage renal diseases in said
patient.

18. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying renal dysfunction arising from autoimmune disease including
diabetes in said patient.

19. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying renal dysfunction arising from nephrectomy in said patient.

20. The use according to any one of Claims 1 to 11, wherein the medicament is also for
preventing or delaying renal dysfunction arising from cardiac diseases in said patient.



Rl is a straight chained or branched, saturated or unsaturated C7-Cl 1 alkyl group; O A and B are
independently hydrogen or Ri-C(0); and X is a hydroxyl group, an oxy anion with a metallic mono- or
dicationic counterion, or an alkoxy group with a straight chained or branched CI-C4 alkyl moiety. 28.
The use of Claim 27, wherein said composition comprises a mixture of at least two compounds
described by formula I, which are Medium Chain Ftialycerides (MCT) wherein A = B = RI-C(0) are
straight chained or branched, saturated or unsaturated C7 and C9 alkyl groups, respectively. 23 29.
The use according to Claim 28 which consists. of a mixture, of two,triglycerides wherein a first MCT is
Hosorbo B TR AN A BTSRRI Bascribod by
formula | ali@ AL ordeleying coeali dyslasiiee piy Ing0T PR HEP RREGIIAY 18 OMHANSS | wherein said
mixture further comprises from 0.1% to 3% each of a third compound described by formula! and A =B
= R1-C(0)2 T Histasizerociioy #nana foarth ehmpolif Ideddisnda By forticagtané Also B R1-C(0)-
CH3(CE12)%8<€i(ie) .o:3d Theguseahdyetdingan Claim 28 whersimsaid paixtare consists of four
geometric isomers of C8 and 00 fatty acid triglycerides described by 0 1234

23. The use according to any one of Claims 1 to 11, wherein the medicament is also for

preventing or delaying renal dysfunction arising from inflammatory diseases in said

patient.

24. The use according to any one of Claims 1 to 11, wherein said patient also requires
cardioprotection due to impaired heart function.

25, The use according to any one of Claims | to 11, wherein said patient also requires
neuroprotection due to impaired neurological function.
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26. The use according to any one of claims 1 to 11, wherein the medicament is also for
decreasing serum creatinine in said patient.

27. Use of a composition for the manufacture of a medicament for nephroprotection
associated with renal fibrosis in a patient with impaired kidney function and in need
thereof, said composition comprising a therapeutically effective amount of one or more
compounds described by formula 1, one or more compounds described by formula If or
any combination thereof

RGO,
D~ 0
ac Ryl —%
1 11

wherein
R, is a straight chained or branched, saturated or unsaturated C7-C11 alkyl group;

O
i

A and B are independently hydrogen or R;-C(O}); and X is a hydroxyl group, an oxy
anion with a metallic mono- or dicationic counterion, or an alkoxy group with a straight
chained or branched C1-C4 alkyl moiety.

28. The use of Claim 27, wherein said composition comprises a mixture of at least two compounds
described by formula 1, which are Medium Chain Trigiycerides (MCT) wherein A = B = R;-C(O}) are

straight chained or branched, saturated or unsaturated C7 and C9 alkyl groups, respectively.



8 32. The use according to Claim 27 which comprises one or more compounds described by formula
I and X is OH, which is a medium-chain fatty acid. 33. The use according to Claim 27 which
comprises one or more compounds described by formula Il and X is an oxy anion with a metallic
counterion selected from the group consisting of calcium, magnesium, potassium, and sodium. 34.
The use according to Claim 32, wherein said one’ér more compounds is caprylic acid or capric acid.
35. The use according to Claim 33, wherein said one or ore compounds is sodium caprylate or sodium

c . . :
e 20 B B A1 PRI MR SHIRICE 2AANE S MRTR STAGUNAS s calclum
wherein a first ] CT is described by formula [ and A = B = R;-C(O) = CH;3(CHa)e-C(O),
and a second MCT is described by formula | and A = B = R;-C(0O) = CH3(CH»)s-C(O).

30. The use according to Claim 28 , wherein said mixture further comprises from 0.1% to
3% each of a third compound described by formula 1 and A =B = R;-C(0)= CH3(CHa)s-
C(0) and a fourth compound described by formula I and A = B = R;-C(0)= CH3(CHz)10-
C(0).

31. The use according to Claim 28 , wherein said mixture consists of four geometric
isomers of C8 and Cl0 fatty acid triglycerides described by

O

[l
X\}n\co

0 12 3 4
/kﬁm\ﬂ n 6 6 6 8

%O m=6 6 8 8
Ao

32. The use according to Claim 27 which comprises one or more compounds described
by formula [1 and X is OH, which is a medium-chain fatty acid.

33. The use according to Claim 27 which comprises one or more compounds described
by formula II and X is an oxy anion with a metallic counterion selected from the group
consisting of calcium, magnesium, potassium, and sodium.

34. The use according to Claim 32, wherein said one or more compounds is capryiic acid
or capric acid.

35. The use according to Claim 33, wherein said one or more compounds is sodium
caprylate or sodium caprate.
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36. The use according to Claim 33, wherein said one or more compounds is calcium
caprylate or calcium caprate.



