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(57) Abstract

thephyuologxullyawepublesaluﬂmeof in the

necrosis factor (TNF) levels in patients in whom said levels are elevated beyond
inflammation. Such diminution of TNF levels can i.a. be achieved by inhibition or diminution of: (i) tumor necrosis factor (TNF) production
by macrophage-type cells; (ii) the release of TNF from macrophage-type cells; and/or (iii) the binding of TNF by TNF receptors.

(54) Title: AMINO ACID COMPOSITIONS AND USE THEREOF IN CLINICAL NUTRITION
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of a medicament or nutritional formulation for the diminution of tumor

those which mediate phys:ologlcal homeostasis and local
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The term “"amino acid of the invention" as used hereinafter is meant to refer to glycine, alanine
and/or serine, in free amino acid form and/or physiologically acceptable salt form.

The invention therefore provides the use of at least one amino acid selected from the group
consisting of glycine, alanine and serine, or the physiologically acceptable salts thereof, in the
preparation of a medicament or nutritional formulation for the diminution of tumor necrosis
factor (TNF) levels in patients in whom said levels are elevated beyond those which mediate
physiological homeostasis and local inflammation. Such diminuition of TNF levels can i.a. be
achieved by inhibition or diminuition of:

(i)  Tumour necrosis factor (TNF) production by macrophage-type cells;

(i)  the release of TNF from macrophage-type cells; and/or '

(iii)  the binding of TNF by TNF receptors.
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suffering fromsevere (second or third degree) burns I n whom there may
have been sdme | eakage of bacterial endotoxins into the general circulation
absent the overt clinical manifestations of sepsis. It is nore preferred
that the am no acid of the invention dimnishes TNF |evels in the -
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derived macrophages), all cells which produce, bind or release TNF are targets for the amino

acids of the invention. In particular it is envisaged that production by, release from or binding
of TNF to lung derived or located macrophages will be affected by administration to the patient
of the medicament or formulation according to the invention.

The invention also provides a method of reducing the risk of death following endotoxic shock

_ and/or hypoxia-reperfusion injury, in particular, in trauma (polytrauma, burn and post-operative
patients as well as septic patients) comprising administering effective amounts of an amino acid
of the invention. Endotoxic shock and hybbxia—reperfusion injury are both conditions which
may result in death of the patient and which involve elevated TNF levels.

The invention furthermore provides the use of at least one amino acid, selected from the group
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It is preferred that the medicament or formulation is administered to the patient in such an
amount that the amino acid of the invention dhninisheé TNF levels in the circulatory system
to below 250pg/ml (+ 10%), particularly in the case of traumatized patients suffering from
severe (second or third degree) bumns, in whom there may have been some leakage of bacterial
endotoxins into the general éirculatidn absent the overt clinical manifestations of sepsis. It
is more preferred that the amino ,aéid of the invention diminishes TNF levels in the circulatory
system to below 80pg/ml (+ 10%), and still more preferred that the TNF levels are diminished
to below 20pg/ml (+ 10%). The skilled man is well aware of how such levels may be detected,

in particular via known enzyme linked immunosorbant or radioimmuno assays.
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The nutritional formulation or medicament may be administered either prophylactically, e.g.
preoperatively, in the acute phase, e.g. postoperatively, or both.

The nutritional formulation or medicament may be administered to the patient enterally or
parenterally. The enteral administration route is preferred, particularly for subsequent or
prophylactic treatment; particularly contemplated énteral administration routes are oral
administration, nasal administratioh and/or tube feeding. The medicament or formulation is
conveniently administered in the form of an aqueous liquid. The medicament or formulation
in a form suitable for enteral application is accordingly preferably aqueous or in powder form,
whereby the powder is conveniently added to water prior to use. For use in tube feeding, the
amount of water to be added will depend, inrer alia, on the patient’s fluid requirements and
condition. It will be appreciated that, for acute treatment, the parenteral application route is
preferred. The parenteral application route is, for example, also indicated where the objective

is to control the effects of chronic endotoxemia.
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The most preferred amino acid of the invention for incorporation into the medicament or
formulation for use according to the invention is glycine or a physiologically acceptable salt
thereof.

Generally, it is indicated to use an amino acid of the invention in combination with one or
‘more of the following components:

()  omega-3 polyunsaturated farty acids (PUFAs) where desired in admixture with omega-6
PUFAs;

(ii) L-arginine or other physiologically acceptable compounds associated with the synthesis

of polyamines, or mixtures thereof; and
(iti) a nucleobase source.

Whereby the use of a medicament or nutritional formulation comprising an amino acid of the

invention in combination with arginine or other physiologically acceptable compounds
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one unit dosean@athe d&:xSnbmeSﬁuqimstdas deoxyadesinisinef deoxygoanasines daoxy&ymdhﬁsand

sel ected fronthe 8roup consi sti-ng of glycine, alanine and serine, in free
form or physi y acceptable salt form or mxtures thereof, in
conbi nati on mﬁth one or nore conpounds selected fromthe group consisting

of (b 2 to 5 parts_ b ht onega-3 pol nsa uratedfatt aci d
06/ (252361 Netural  nucleotides I%clude plgos POcsters > of “natural y gﬁho(ygghe

gﬁ)er eof7 5atng RShophbdphatey iyt (AMP)J ptinyfued (GMP), naﬁdyms (UMP)”bﬁdﬂﬁé (CMP),
deoxythymidiylate (dTMP), deoxycytidylate (dCMP), and d;phosphates and triphosphates of

natural nucleosides such as ADP and ATP.

| A purified nucleobase source, such as yeast is preferred. Howe\_rer, other sources such as meat
and the like may be used. Preferably the nucleobase source is RNA.

Accordingly, the invention provides medicaments or nutritional formulations comprising
effective amounts of:
(@)  an amino acid of the invention (component (a)) in association with one or more
components selected from ;
(b)  omega-3 PUFAs where desired in admixture with omega-6 PUFAs (component
(b))
(c)  L-arginine or other physiologically acceptable compounds associated with the
synthesis of polyamines, or mixtures thereof (component (c)); and

(d) a nucleobase source (component (d)).



(d) 1.7 to 2.0 parts by weight RNA. Preferred nedi canents or nutritional
formul ati ons conprise in one unit dose: (a) from1.5 to 80 parts by

wel ght of an amno acid selected fromthe group consisting of glycine,

al anine and serine, in free formor physiologically acceptable salt form
or m xturweokdssseof, in association with (c) 3 to 40 prCI/EPSSPOTMI ght ,
pref eraliaid meédidathend & hitridsnalCfopiiblatiols aleJhéeieNd’ dAEnaGY "€ Yf @eouNt
of one or nore other physiologically acceptable conpounds associated with
t he syntIR¥e8RensHf pol yani nes, or an equi val ent anobunt of a mixture of
arginine with such conpounds. Mre preferably the nedi canents or
nutritional fornulations of the invention conprise conponent (a) in

conbi natTherdosdge shauldrbosuch that the medicaments @in nutriahal fomiuldtions ame effedtive for the

particularly.preferred at a i tip.of 1:1.to0.2:1. . Further preferred
Pai camenisbe FtBoR neftnsth AR TINED Byl o8 oot sh it said a1 s leveied

from 1. Heyendiiogeawhich Riediar hytioligicahhdtiéosasie and! ceal iafliveatiornm t he group
~consisting of glycine, alanine and serine, in free formor physiologically
acceptable salt form or mxtures thereof, in association with (b) 0.1to
20 part OdeVunied frﬁe'cﬁé%hﬁén ot ﬁ,ﬁrﬂx ' niprResd As;
and (c) 3@?0?1%6{)%??? y wel g?h?rf predfag ably %*?@%hggpépoarts b§/’§\/\t£ih€ht, of
ar gi ni ngads byweight iof ebroponent(aliin asspeiation with ther followingramsiuntsi of | ong ior amdre

et vl FADPRRIR LERA RATG) ) 65 41 ' B DY eondifp B 1590”3

PUFAs arby weiphtest conipoyiemr(c) and 04 1ogk0 patts pe weight af icomporteny $d)0 Pagiceladly v

accept abl e ways of protecting -3 PUEAs agai nst peroxidation are known

'n the dtermed ons nitgore comRYEs Jr L S0.partp by weltht i conpppa. (8 10 480618l0R on of

omega- 3 yitdie fellAbiRl amouiitd $Odne? Grore nents sclected from (b) fo (d): 2 to 5 parts

PCT/ EP96/ 00739 the use of physiologically acceptable antioxidants.” A

t ypi cal baveightof compenent:(¥)o7.5 te 20 parts:by, weightef compopent dedandalbT to 2.0 parts

m cro- eg,g,qpa@t%tfic ﬂr&%ﬁ%ﬁ' is starch. The m cro-encapsul ati on can be
in no

effecte manne per se. The m cro-

The amount of components (a) to (d) adnumstered daily will conveniently correqund to 1.5
to 80 g for component (a), 0.1 to 20 g, preferably 2t0 5 g, .for'component ®), 3 to 40 g
preferably 7.5 to 20 g, for component (c) and 0.1 to 4.0 g, preferably 1.7 to 2.0 g, for
component (d).

With respect to component (d) the above dosage is indicated for RNA, DNA, nucleosides or
nucleotides. For nucleobases one weight unit of nucleobases is regarded to be equivalent to 2.5
to 3.0 weight units of RNA, DNA, nucleosides or nucleotides.

Where medicaments or nutritional formulations comprising an amino acid of the invention in
combination with one or more of the above-mentioned components (b), (c) and (d) are used,
such medicaments or nutritional formulations will conveniently comprise in one unit dose
(a) 1.5 to 80 parts by weight of one or more amino acids selected from the group
consisting of glycine, alanine and serine, in free form or physiologically
acceptable salt form, or mixtures thereof,
in combination with one or more compounds selected from the group consisting of
(b) 2 to 5 parts by weight omega-3 polyunsaturated fatty acids;



encapsul es may be coated in a manner known per se, by physiologically
accept abl e coati ng agents such as Gm Arabi c. Typi cal—exanples of
antioxidants suitable for use in the nmethod of the invention include

ant i oxi dant vi ' uch as Vitamn C, Vitamn E or m xtures pégimebe7sd he

anount of anti oxy E%! LT [ Cl . n ' @fu é’c?.n f
t he onega-3 PUFAs.&gucﬁﬂg?%aﬁ S cgﬁaggﬁgam % ca?{:llc']).log?e .'F%Hg%tﬁé!r;a , ’o?lﬂ
conveni ence, any ai oxkdam2L parts by weight RNAcvent peroxidation, will be

enployed in excess. It will be appreciated that the presence of any other
agent adm nistered in association with the omega-3 PUFAs may require

adj ust ment of pief@redmstiiéan®ntsodt nuftitional forthlatiéns WBRIpHNE th onkéhidGiea- 3 PUFAs

may be enployed in a formsuitable for the physiological supply of onega-3
PUFAs, e.g. in free acid form in triglyceride form or in the form of

physi ol ogi cal | y acgept Zﬂnﬁ feg! : §m§1 ei’_ﬁu&

sources incl ude IiﬁZee ol Iﬂgﬁ igﬁ@ﬁf?&g&{:ﬁf’g@nﬁen aﬁé]\%gll ) Igg?@rm%rggllloll'p
mackerel oil, tuna oil,consisling of glydinesradanimec and \sexind, . in Sireal form (or aphysivlogically
in particular, the fish oil C [is u t nt.s. of _omega-3 fatty
acids. Were the omga-wkﬁ%hﬁwfﬁw@kgﬁg%gﬁ&%%ﬁ] said
triglycerides may @ynpr3 &e4®pirts'y weigiht, pichersbly 1\5%0 @0qarts by lweight cofidrgifine or an
fatty acids. Preferred onmega-3 PUFAs _i ncl ude ei cos%gent aenoi ¢ acid (EPA)
and docosahexacnoi c aci%ﬂ“(‘%h&}?mf"wmf%‘ grcmgre; ther,p ﬂolpschl?sye@ma@epemmmds

0 Torm of natural "Sour geidiay with dheiyibelEdr HbfYaiinde e G8"alenl WiBub 6

anino acids of the invention are admnistered in the formof a nedi canent
such a nedi canent wi | | ®ixtyreiof erginingwithisucloeompaghds. he ani no acid of the

i nvention per 100g. In general, favourable effects are obtai ned when

adm nistering the diets of the invention in the formof a fornula diet,

whi ch may, dejpuorelipreferblyt the miedicamneits ror etiidonal donmilations fofr the| invetitioh ¢omysrise

a diet supplying essentially al] required energy,. amno aci vi t am ns,

i ner al 5. and FPRe (B imsanbiaton Wi oonmmERdhCHa sl el pf 12,1 4 Fartektacty
conveni ent |y Bffdrrdai a weightug@oef L:1qeie,form A 9 WD 96/ 25861

PCT/ EP96/ 00739 fornul a diet accordingly may conprise a source of

carbohydrates, lipids fat (fat source) and protein (nitrogen source), and
I al ani ne. and [ag Frsed Bkt bOMHRad KUABORN bl i bpd i s
characterized in that the acid or salt is present in the fornula diet in an
amount of about 0.g)to 408 P8, 18 Bares'BF weight of an amino acid selected from the group
consisting of glycine, alanine and serine, in free form or physioldgically
acceptable salt form, or mixtures thereof, in association with
(b)  0.110 20 parts by weight, preferably 2 to 5 parts by weight, of omega-3 PUFAs;
and .
(¢) 3 to 40 parts by weight, preferably 7.5 to 20 parts by weight, of arginine or an
equivalent amount of one or more other physiologically acceptable compounds
associated with the synthesis of polyamines, or an equivalent amount of a
mixture of arginine with such compounds.

Omega-3 PUFAs are conveniently protected against peroxidation.

Physiologically acceptable ways of protecting omega-3 PUFAs against peroxidation are known
in the art. They include physiologically acceptable micro-encapsulation of omega-3 PUFAs and



formula diet will preferably further conprise other nutritionally

advant ageous conponents such_as_vitapins, mnerals, trace elenents, fibers

(preferably soluble fibers). Exanples of suitable nitrogen sources include
nutritionally acceptable proteins such as soy bean or whey derived

prot ei ns, WoAs28864t es, and/or protein hydrol ysates. SuitafCIERIWWFHydr at e
sour ces theaise df:physipdogically aoceptablecdrtiogidants.i ns. Exanpl es of suitable fat
sources include triglycerides, as well as di- and nonoglycerides. Exanples
of vitamns suitable for incorporation into the nedi canent or fornul ation

of the i Avgpital@xample! suilsble/Fraise @s Ephysologitally dccepfable ThitroldnchsuRtibm ajffents Ol i C
acid, thj \gz?n, ri bgflavi n, Vitani E)Ig[ elro?] B[ ecreir’iias -B[err]ncgf:m B era%/ﬁn,

niaci n, i5iSATFh Thecmisemencapsulation £an dejeffesied in gimanaet known. pexisen| The Bigro-
i act . ! ! y
it or 1 hetiaptiled 3l v eeaiRrny Bfifind: B6An BeC R by phobblofithty acleplaliE YoRHE ! O

phosphor agests suchyassGummrahignganese, copper, zinc, iron, selenium chrom um
and nol ybdenumin nutritionally acceptable form In particular, the
medi cament or formulation will preferably conprise beta-carotene (Vitamn

A), Vit aTfypicdt exhinplesiof antioxidantsvsuiable\for aise lin Bhee iethod Cdfothe rifivention gfdlud® and
zinc in nutritionally acceptable form The term "soluble fiber" as used

herei n r#Wioxidagtvitamins, such as Vitamin.Co KitaminE or, guxterss herofanti al fernentati on

in the colon ultimately to produce short chain fatty acids. Exanpl es of

suitabl e soluble fibers include pectin, guar gum |ocust bean gum xanthan
gum whi cFheamousp of antioxydanpadded shasild be sufficient ta Prevent peraxidation of thewmega-3f

sol ubl e §y | conyeni e | 0 ' 30g.
o i1 PUPAR SEh altBinbon b GREC BTN 1 el fof SoryBiiBfcet bl AeiBtsfl 00

amount s élflﬂOyMWendpam' ; ‘gﬂio_hewidn ba&npleg yedamv\D 'gcbxcémG/ . %It1 svilt be apprecited tatithes Wi | |
in general not air the sjire - . .

T EPoGPBteRSR oL her apecs AOpIAEteh passqciAfon wih 8 pmega:3 PUEAS FRAY feauire

parti cul afjhsyméntiof 8 fndu of BiRtiokfdafOIHR ellloyed) i N the formul ation of the

I nvention include L-arginine and L-ornithine, nost preferably L-arginine.

Component (c) may be enployed in free form physiologically acceptable salt
S5 oAb Dy g Syt sRABNPAN C°08 o HSEAEpfly o
omega-3 PUFAs, e.g. in free acid form, in triglyceride form, or in the form of physiologically
acceptable natural sources of omega-3 PUFAs. Such natural sources include linseed oil and
fish oils such as menhaden oil, salmon oil, mackere! oil, tuna oil, codliver oil and anchovy oil.
Said natural sources, in particular, the fish oils, comprise substantial amounts of omega-3 fatty
acids. Where the omega-3 PUFAs are employed in triglyceride form, said triglycerides may
comprise esters with other physiologically acceptable fatty acids. Preferred omega-3 PUFAs
include eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), in free acid form, in
triglyceride form or in form of natural sources having a high EPA and/or DHA content.

When the amino acids of the invention are administered in the form of a medicament such a
medicament will comprise from 1 to 99 g of the amino acid of the invention per 100g.

In general, favourable effects are obtained when administering the diets of the invention in the
form of a formula diet, which may, depending on the circumstances be a complete formula diet
(i.e. a diet supplying essentially all required energy, amino acids, vitamins, minerals and trace
clements) or a dict supplement. The diet will conveniently be taken in aqueous liquid form. A



peptide form Preferably L-arginine in free formis enployed. The term
smal | peptides as-used—terein refers to peptides havinmg—fronr2 to 6,
preferably from2 to 4 am no acids. As al ready indicat ed, omega 3 PUFAs

witl | convenlen ,‘%f?dm nistered in the formof fish 0|Is PrscPEseEth 79
I Q

T, 8 e T4, A e e

Orega- 6 PUF
the resistan ih (ni&@%lsﬁﬁmnpaﬁd atlegstrone afinw acld selested Gont the Qroipheonsisting of

of " the. | myen(Sint heA B - HEascor pRSLBREFA AEEePUn % BErRol chAAEEr e at

sui table for t?u@ﬁc:@*b‘f%hl?isﬁﬂt&ﬂim&ﬂ@ﬂﬂﬁuﬂdx&nﬁ% dndBkFéFabofit 0.5 th N0g per 100g. The
triglyceride torm Ex I'es of onmega-6 PUFAs particularly appropriate or

use accor di ngformuladiet will preferably further comprise otbreanuiritionally adiantegeais camponentssnch
linoleic acid b\ﬂ{aﬂ'ﬂns"@ﬁﬁmﬁg.f&%ﬁ. eﬁ%méxﬁ%?ﬁeﬁﬁabyj Jﬁ\ﬁé beRF I 6 PUFA

sources are KRoWA TN ar hey 1nt s an egetable oils.
Exanpl es of onega 6 PUPA sources having a high linoleic acid content such

A i St rat 1 JRRagHpISe o i pitoerh sBTRUh R ace RBioRaLY eopable FRERDISCh oy bean
to 5.0 g Wi llol ¥heP@eR7d Fretdins; Caseinateis! %hd?oﬁ Ffa&ﬂtﬁyamﬁae&f eS#itabfd" Barbéliyidrate

dose of the nedicanents or nutritional forrm ation_def| ned_abaove may
accor di ngly fspuraes ingludn sugars such @s imalipdexirins, Gxamples of suitabie, fa mm inglyde

addition to cgﬁg'gg&% 5o cﬁﬂgs onega- 6 PUFAs further
conponents na %f(t%)n ﬁ&ggﬁaeg‘s?ﬁo#ly e Invention and nmay have a
benefi ci al effect on the act|V|ty of the 11 WO 96/ 25861

PCT/ EP96/ 007 am.no c. f ventio An. e h fi CI
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ac: fl m xt ur elsnn&émlohllﬁdiudv%&nnﬁﬁ Vﬁt&ﬁitlﬁAﬂgﬂalﬁhl mexfanﬂsd KD folictaoid, ﬁuaﬂndp?tbdﬂavm,
Wi in ora ica ably used j.n en ate

Wiere the for Wg'g‘“cﬁle 2 dném 'H%‘g'hﬁﬁ' NH‘PFS tepic acidp “Hg’gigﬁélyaﬁc‘”l’mb ¢ lorm.
nutritional supplenent (e g. pre-operative treatment), the anount of energy
supplied by it should not be too excessive, in order not to unnecessarily

suppress the Bamples of apineral t eemants andp pracenrelements o suitableo fiore ificemoragion oind i the:
ENergy Sour Cegehifafitht VFHRhuiRkoPIntiude sbaiB, POfisditin CHGMC Phoshh¥roul, thagheSufS

a
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manganese, copper, zinc, iron, selenium, chromium, and molybdenum in nutritionally

acceptable form.

In particular, the medicament or formulation will preferably comprise beta-carotene (Vitamin
A), Vitamin E, Vitamin C, thiamine, Vitamin B,,, choline, selenium and zinc in nutritionally

acceptable form.

The term “soluble fiber" as used herein refers to fibers which are able to undergo substantial
fermentation in the colon ultimately to produce short chain fatty acids. Examples of suitable
soluble fibers include pectin, guar gum, locust bean gum, xanthan gum which may optionally
be hydrolysed. For adults the total amount of soluble fibre per day will conveniently lie in the
range of from 3 to 30g.

It will be appreciated that omega-3 PUFAs may be administered in higher amounts than those
indicated hereinabove, and that such higher amounts will in general not impair the desired
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conplete fornula diet (e.g. for post-operative treatnent, treatnent of
trauma), the diets of the invention will conveniently supply from 600 to
I500 Rcal / day. The contribution of the nitrogen source, carbohydrate source
and lipid source to the total daily caloric may vary within wide ranges. In""
preferregydsgaagiati ons of the invention the carbohydrat PCIEMWTH ovi des
for 40 éﬁbc?@rﬁéb@&kéﬁlﬂeﬁf&%ﬁde%&ﬁy supply and, the nitrogen and fatty acid
source each for 15 to 30 % of the total energy supply of the formnul ation.

. For use as conplete diet, the diet of the invention will conveniently be
adm ni s ' E@ﬁy dogl 4 com Hg ' on06E the i o0 m
to 3000&%‘.5&193? pﬁge a g&gg%pfﬁlé{rlr%n%c t _eﬁgggfnl?rq]? gitérfg?iiig% may tg{:a ufv%mpafvxder or
li qui d include ICargitiid and Isomithineamost prefaxibly H-prgininmt Component (el may cbeTNF

| evel s whi.ch can be.treated .n accord e Wih the in ' i t he
fol | ow W‘%'@&E&‘B&Fs ;PE’W?IBPF%S?W@QE%F@ F‘@hﬁ' 'élggélﬁgg asrléié E‘gg's adul t
r espi r aplsphoticacids Sfiris jdid| @i ic SR Mmaricadid, nadipio acid bo taetic dcideasiassnmlich as

ul cerative colitis and Crohn' s disease;  corqnary artery disease; |iver

ci r r hospeptide forex Resferably dnarginine ip;freg torm, o¥edopsi s, including endot oxi ¢
shock; hypoxia reperfusion injury; the wasting syndrone observed in Al DS
and cancer patients; hepatitis; nephritis; pathological angi ogenesis;

t r eat neThestenn simalh peptixdgs as ised harein refeswtn peptides\hayisg from 2t 6. prefergbly from

pr ej udi fgogﬁﬁﬁ o"%ri oW, organ rejection; traumm; post-ischenmic heart injury;
ul cers;“de P%Ut5'Pe conditions such as notor neurone disease and nul ti pl e
sclerosis which are associated with the nervous system brain injury and

i nflammati pon;, pagcreatitis,; | failure: diabetes.. stroke: .ast and

i nfecti ‘P’E&dﬁéﬁ‘iﬂﬁﬁ‘?@ osERr 3@% !"Ig‘f"’éwgl‘fﬂ'@ am“ﬁsﬁrﬁdﬂg‘iﬁ“r £°Ms"of
Sepsi s, oify) Pm:&wdc?oﬁiw fffainst PErORidaich. Sich fistoells dlso’ cupprisessomega-61 PUFAs.

particul arly of endotoxic shock and sepsis. Also particularly good results
are achievable in the treatnent of inflammtory bowel diseases, sepsis,

chroni Co@fgf—s %@?Sﬁ gggatfmu%i&@dw@aﬂ&uaq&ﬂm SespéHisk Bhdl 08 theresiStasiceaNd

trauma.
PCT/ EP9®Y infatsion | upopcsurgeny. Accordinglyodiets phthec invention wilh\copyeniently cfugtheri as,

abscesses ticen d the like. They may be caused by a variety of
i nfecti ?ﬂfgprgsge ) @IPI:I}'?T-%SI ng bacteria, viruses, parasites, fungi and

endot oxi ns. Ceneral Iy speaking, the treatnent with the am no acid of the
| cast t FHEF EHBOS 61 56 BudH s SeRn S PUIALITEY p i[5 Bef 3075t of il & ™
suitable for the physiological supply of omega-6 PUFASs, e.g. in triglyceride form. Examples
of omega-6 PUFAs particulaﬂy appropriate for use according to the invention, include linoleic
acid and arachidonic acid, linoleic acid being most preferred. Examples of suitable omega-6
'PUFA sources are known iti the art. They include fish oils and vegetable oils. Examples of

omega-6 PUFA sources having a high linoleic acid content such as safflower oil, sunflower oil,

soya oil, cotton oil and corn oil.

Administration of a daily amount of omega-6 PUFAs in the range of from 1.5 to 5.0 g will in
general suffice to attain a favourable effect. One unit dose of the medicaments or nutritional
formulation defined above may accordingly further contain 1.5 to 5 parts by weight of omega-6
PUFAs.

In addition to components (b), (c) and (d), and omega-6 PUFAs further components may be
added to the diets of the invention and may have a beneficial effect on the activity of the
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physi ol ogi cal honeostasis and | ocal inflammtion. Such patients include

e.g. trauma patient s—(polytrauma, burns, major—surgery); patients with

system c inflanmatory response syndrome (SIRS); septic patients; adult

][e'fsloi r at prymﬁi Sehsgeiyndrone (ARDS) patients: patient;s WI]'EP af&w
ailure in cute effec

patients at i n ec on?ﬁes@é@% é’é%’ﬁ@%ﬁ%?ﬁ&%ﬁ%ﬂ ’g“‘i’mﬁ %gwﬁiéﬁ‘

to i munos uppAqm:ferwﬂ, napm soutcs forisdilefutty acid miinliuees abd fikhdils CRG Tasd \iidter reasons,

atients suff fro tes.nellitus, from protein-nalnourishnent,
gastrm nt estl‘ﬁ |ﬁ2€3ﬂ§ éﬂr"ﬁér‘?pl&&f‘%m@‘s E‘Ef‘&bﬁgb%ﬂﬂéﬂfnmﬁlé ted Jorm.

patients subject to transpl antations, patients having an increased risk of
liver disease due to excessive al cohol consunption and patients suffering
from hurman i niYhersdbe formujacdict ofithe -inyention dsjintended farase asia siutritionalrsuppleméntr(e.g.

Fequi i ng. gorer SPoasARFARhS, B Ao paedey Shppd BRI o B Vo Pl Sy it

gastroi nt est i ordér mot tyennecessatily lum'mnhmmﬁts Appetits. Gaakﬁ;iplaﬁcrﬂ shéuld bériv@hiently
formul ati on c n |n| n an_anm no aci d of thfyl%égnt@ onbi nati on with

conponent (c)° %F%Hr?? i Thesc i ofcaliday. Fer yss a5 a

The surprisi ngnphaé mmmlacmetqalfg Me%éﬁkﬁ@mﬂfnehm&im tﬁ@ﬂﬂtscgfthe
the invention respe\(;’élhvel Y, . di m ni Shl ng TNF | evel s in patients In

sai d | evel s dPeenbipRllcepnyesiently supple fmm cO0Giay lmlﬁ&hlj@oﬂbglqoambutmn of the

honeost asi s &ifog %Wie

mnimze the effeeg'?gﬁrgﬁ‘e en oxem a, #@@Fgo%emn i’n }aﬁ%rgﬁﬁv&ywxﬂun
i nf ecti on andvide rmsas;de preferred formulationsofcthe inventiomthe wﬁhydrﬂalseumalpdoﬁdwsor
reduce or pr he. am no f the invention
and especi al F&;ﬁ % EHSW%%@%@@%%&{I& ‘8@?“‘8&?‘“958‘/&5 to 30
particularly %Loftthe)ltmalf energy supiphe of ﬂ(effoﬁaﬁlhﬁm.&’oﬁliﬁe faﬁrcoﬁpre&edi\‘.t t@@fét of the

pretreat ment WI| st ef f i,% when dmnlsterln ‘the diet of
i nvention in 'FYF@ 8?“"5“@ @b in aqygouy Lig gqnmvolumes in the ranze of

PCT/ EP96/ 0073&:;{!500 wmalamerm Fob bscPdv A BpMUBLE e BimAFaiilrs gq% ?:ﬁ;"‘g'a

period of 3 days or longer. In general, a pretreatnment startin

bef ore surgerliﬂ,‘“daf?ﬂ"duri ng said 3-6 day period will be sufficient to attal n
the desired effect. For pretreatnent or prophylactic purposes

adm ni stration of a supplenment containing from1.5 g to 80 g amno acid of

t he i nvent i orfdnditions or diseases in which patients have elevated TNF levels which can be treated in

accordance with the invention include the following: osteoporosis; arthritis; metastasis; lung
diseases such as adult respiratory distress syndrome (ARDS)_; inﬂanhnatory bowel diseases such
as ulcerative colitis and Crohn’s discase; coronary artery disease; liver cirrhosis - whether
alcohol or viral induced; sepsis, including endotoxic shock; hypoxia reperfusion injury; the
wasting syndrome observed in AIDS and cancer patients; hepatitis; nephritis; pathological
angiogenesisﬁ treatments such as radiation and chemotherapy which - for example - prejudice
bone marrow; organ rejection; trauma; post-ischemic heart injury; ulcers; degenerative
conditions such as motor neurone disease and multiple sclerosis which are associated with the
nervous system; brain injury and inflammation; pancreatitis; renal failure; diabetes; stroke;
asthma and infection. Especially good results are achieveable in the treatment of sepsis,
endotoxic shock, infection and hypoxia reperfusion injury, particularly of endotoxic shock and
sepsis. Also particularly good results are achievable in the treatment of inflammatory bowel

disgases. sepsis, chronic liver diseases, pathological angiogenesis, arteriosclerosis and trauma.
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association with from2 to 5 g Conponent (b) (onega-3-PUFAs) and/or with -
Conponent (c) supplying from7.5 to 20 g L-arginine or L-ornithine per day,
W Tl Tn general give the desited effect. Such a suppl enent may and
preferably will also contain an effective amunt of conponent (d), onega-6
PUFAs or woweéisss: conponents as set out above. The suppl eRETEPIGO139

conveni dfebtions WoaddEinfedtions, bhpyémnbaiewmias Mﬁs Séepticdaiss And the
adm ni stratjion of the suplerrent 3 to 4. tinmes é rethe diets of
a&mm‘ 541

the i nvdiei MMr%E byya yatisty f infectipys ‘°Fb Wmsesy nor e

than 15Qahal ngma“eﬁakﬁfngomth' s limtation with respect to the energy
supply, "diet supplenents of the invention for dimnuition of TNF | evel s can

and wi Il conveniently be supplied in the formof conplete fornula diets as

d b [

et nanol CxpBAlY fueakldf] B Beatted AR ERlinc Ui Y E B indol BRI g ©
gawggi gﬂfv?)l? S,.u mlﬂ?demflr’dmmmare étlyelet he ;wlr;o S ?(;'Ieljﬂcns dlastlengsed
ot 61 b SPPIOGHE) homepschais pClopal urnminy Such BAETR RCIoHs: Sk SR PR ! oo
by gl yci(psiytrftiiC B6rns) ﬁﬁjBP!sur@ér?rj“ﬂiﬁédt@ﬂmh%yh@ﬂmﬁhﬂﬁﬁb&or} Rlpaisk rsymﬁsmel of
the invention wll conveni ent rovided in a conventional oral

adni ni st(CES)oseptic merw@ﬂulasesgmm gismssamdsome (ABPS) patients; | patients with

EB%LESIQ%?QW%@Q% Who Mt%%%?%%%ﬂé%gg?%ﬁﬁﬁccept abl e

f or nul atat oinfécuomrshcshctaas paﬁmpshdvkng)a Idwdred: resistance  deel ¢dn irthmnesuppriession, Wi | |

et gn gRteqts SikHe «Srrlis” sadonsemhthéonby. sibeds Sifein EPm whiefE el R oo
(et hanolp}otahldmmhkmaeﬁtr gabtrofestindl "Eudberi Surgedy apaﬁads Wipdia® Giigeiys patienty 2

total amount within the range of fromO Ol to g. of qne qr nore of the

ani no adAHents; gibjsct tytransplantatignsy PRHFIS RTINS 3D Wd’f’*cﬂfﬂé"r disease due 1o,d
serine, ekibslive ﬁchﬁK] BofdtiHpRion RRY PhidniObulfekihy fRPF BithaP iimaRddefitiehd) WiRis- K9

body weight. The admnistration”is conveniently orally, and pridr to
al cohol wlmwecqon. and \potiogs befiwe and following major operative procedures, i.c. any

or 1 o PR ROHRARE ool TRAGHP MBI sRFEPLARAC o Rl Mo ARF ' "

di | uent sippercgastraintsstingl Susgary\s, spi ces, pi grrents and/ or ot her adjuvants well
known to the skilled person to be suitable for incorporation-ifito such

Administration of a medicament or nutritional formulation containing an amino acid of the
invention in combination with component (c) is particularly indicated for the treatment of
osteoporosis. |

The surprising pharmacological activity of glycinie, or the amino acid of the invention
respectively, of diminishing TNF levels in patients in whom said levels are elevated beyond
those which mediate physiological homeostasis and local inflammation is useful, in that it
allows i.a. to minimize the effects of endotoxemia, hypoxia-reperfusion injury and infection and
to reduce the risks of endotoxic shock and sepsis, and thus reduce or prevent the risk of
mortality. | '

The amino acids of the invention and especially the diets of the invention are as already set
out above particularly suitable for treatment of patients due for surgery. Such pretreatment will

be most effective when administering the diet of the invention in the form of a supplement.
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formul ation. The diets and formul ations of the invention may be obtained in
a manner known per se;—erg. by admixing the ingredi entsTTypi cal

formul ations suitable for use according to the invention and in particular
for treatnent ﬂbﬂ%ﬁgnts having increased risk of liver di segiqEpd&idrid
excessi ve al lon inclu aqueous. sl utions .congi,stin
essential |y Jf*c@§vRP %‘f‘ﬁ% %’W&@P’gﬁ#gﬁ%’ﬂ@?ﬁs‘{%‘%né’%ﬁﬂ?ﬁi 3&%\’&%&?‘&?{-&&
from the grogsnezslNa pfétreagnent staitingi 830 §i before Rtrgery, iand dusiisaid 3-6 day period
pharmaceutically acceptable salts thereof, the bal ance being distilled

water. The aiWilicbeasufficignt to, attaip the,desredneffect,For prefpatment or prpbiglactic, pugposes
formof the gghtiid ' ,{?nh],ﬁt @bﬁm‘ okt son i

sol ution). Conceni.n‘raglistmllegf ggl‘ I ons ogétgfni Ita Ilés)ggé)%(?jl | ut Pgrﬁooﬁ%fﬁgtﬁnoﬁ
forns or for asseciation withifeom 2da5rg2Gompenept () {omega-3-BUFAshand/orgwish Component (c)

content (e.g..0. 9 . O id . t | t.] ] 1 .
general be ||§Mf‘é§°ﬁ‘0ﬁ6§é&%¢% %’3‘?’ s@gm%gﬁdj;w&{‘g%‘%r ¥ {('}F dfﬂgd
sol ution havieffgeta hi gher content (e.g. 5 %to 40 % by weight) of am no acid
of the invention will in general be nore suitable for acute treatnent.
O her fornulations suitable for inclusion in the nmedi canent or fornulation
of the i nvenisugina siippiciint inay bid plefiratilp WADAISS Sdntadl B eféttive Bmobrt ©F ¢élfponent (d),
i nfusion solutions Such as nger's injection solution, lactated Ringer's
i nj ecti on solomegarf PURAsserfurtberckomponents pyiset bt #ower pl asma substitutes, in
association or enriched with about 0.1 to 5.0g per liter infusion solution
of glycine, serine and/or alanine. Ringer's injection solution is a sterile
sol uti on, cofftheaisupplgméntowilB cariveniontly Bé adofinistoredLim the formy aif amit dases soitable for
to 9.0g of sodiumchlori from0..149 t0o 0.165, of t assi (equi val ent
Lo Trom 0. 2aadmateR, or 164 snprI@RcnR. 1 i ¢ e, por b, WED 5 s, BF it Bplon
cal ci um (equickmpeist enefgyf sonftes) idistappopise nﬁ!fto@&bpl* wiore thad 1500 Kealrday hApdrofrbin
of Cal[err]-2H. err]O, from5.23 to 5.80g of chloride (as NaCl, KC and
Cad [ err] - 2H{tMF i R Wit TesPertntas ther prerggh Suppliardiet Funplempntse of s inpention for
sol ution. LagimingfioR TUENP 1bveiS6dn g8 will Corveichtly Be %&@mehqn%ﬁé e Bf complere
containing from2.859 to 3.15g sodium as chlori'de and lactate), fromQ0. 141
to 0.173g of fpmmuladietsasdespribediabene. t 0 from 0. 27g to 0.33g of potassium
chloride), from0.049 to 0.060g cal cium (equivalent to fromO0.18g to 0.22g
of CaCl[err].2Herr]O, from2.31g to 2.61g of lactate, from 3.68 15 WO
96/ 25861 Where acute treatment of patients following excessive ethanol exposur®isheed3sdry ifie afinoo
gu?fﬁcﬁ‘;nfh;@g{qﬁﬁt@%ﬁwﬁgg% will cofveietifly b Sininidties pateiteratly  TYSics adnilnistration
forms suitable for such acute treatment are e.g. the aqueous solutions disclosed hereinbelow.

Where it is desired to minimize alcohol uptake into the blood by glycine induced alcohol
climination in the stomach, the amino acid of the invention will conveniently be provided in
a conventional oral administration form, such as granules, tablets, capsules, liquids (including
soups and drinks such as soft drinks, thirst quenchers), powders, formula diets etc. When
formulated in a physiologically acceptable formulation form such as a capsule or tablet form,
such formulations will conveniently contain 0.2 to 90 % by weight, preferably from 30 to 50
% by weight of an amino acid of the invention. In general, satisfactory alcohol (ethanol)
elimination from the stomach is obtained when administering a total amount within the range
of from 0.01 to 5.0 g of one or more of the amino acids selected from the group consisting
of glycine, alanine and serine, in free form and/or physiologically acceptable salt form per kg
body weight. The administration is conveniently orally, and prior to alcohol intake.
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1000 m solution. The ternms crystalloids and colloids in connection with
fluid therapy are known in the art. They include plasnma substitutes such as

Haemaccel (pol ygeline based) and Gel of usi ne (gel atin based). The invention
wi |l be further understood by reference to the follow ng specific
descri ptiwogdg‘gﬁﬁ\/PLE 1. Effects of dietary gl'ycine on supcrErdeioeT™ |iver

injury ity tp we}ﬁa Hie \fornnldtivh Tofmfor 2edl ddinimiftfatiof Gvillafirthdrbi t UM
by povvder die contaln 209 by Wel_ght of casein (control diet) or 5% by

wei ght Cfomyrise p enaﬁefo yecpptablp dilyents, camiess, (ﬁmnsnéplars@rp)sm@rs apd/nty s

Plrlpgg)olt ;’%%CCW ngld“PfS. g g&g%rs@ﬁ??(g resp %\iltla% tal 1nt?/(sa||:cr1]1 and

rmrtalltfpnnﬂaMessed 24 hours after the inj ectlon If the rats survive 24
hours, they are considered safe as no late nortality is observed. RESULTS
a) The 5% gl ycine diet offers a 100 % protecti on agai nst an LPS dose of

10 ny/ kgrhecdiets andl formulaliongof the linveltion'may be obained lin g munperskidvinf pez 38te. it t he
p<0.05 |l eve] . At an LPS dose of 20 ng/kg a 30% nortality is observed with
5% glycrwmwg%‘“mmrtal ity with the control diet. At 30 ng/kg LPS
nortality increased to 90%in the glycine treated animals and to 100% i n
the controls. b) From the survivors, the liver enzyme AST (Aspartate

Ami not r aFypical mﬂlauowﬂﬂdﬂﬂfmmmmw inyention and impartielar for satmenter

oo rai STEMERYRETtao RN @ik Afied 01 G P AR R Rob RN 1°

10 ny/ kgaqueans solut:onsa:opamigl essentiallyeofi 0k Fi tal 90% by sezight bfatdédstone avhing lagidi ne

di et t f t WD 96/,25861
OCT Epo dFiRRa oo (e Shour, CBistng of Sy e, dnd, secur, 490, Shapmpcenticaly o,

i njecti %céﬁtabi&sa[fﬂﬂfé&ot%bafﬁwwﬂ'ﬁﬁsmmrwm Wa)txdld! tlieﬁhﬁenixeﬂm&yt h the
control diet to val ues over 6000 60 mn after i nj ection before

decl i ni MH@‘EUHt%WWE@MHf@‘M@P%M amaynt af from St to 0% (b weightd ( by
at | eastqfyf Qohﬁié fl) Conkentthtdd¥ofutibhi¢andshithble ¥or Ei?@tﬁ“&kﬂ}ﬁcﬂiuﬁtfonﬂmrm&et he

peak is attar ne 50 mn after 1njection.
in acute treatment. Application forms having a lower content (e.g. 0.1 to 5 %) of the amino

acid of the invention will in general be indicated for prophylactic purposes; concentrated forms
of the solution having a higher content (e.g. 5 % to 40 % by weight) of amino acid of the
invention will in general be more suitable for acute treatment.

Other formulations suitable for inclusion in the medicament or formulation of the invention,
in particular for parenteral application, include infusion solutions such as Ringer’s injection
solution, lactated Ringer’s injection solution, crystalloids, colloids or other plasma substitutes,
in association or enriched with about 0.1 to 5.0g pér liter infusion solution of glycine, serine
and/or alanine. Ringer’s injection solution is a sterile solution, containing from 3.23 to 3.54g
of sodium (equivalent to from 8.2 to 9.0g of sodium chloride), from 0.149 to 0.165 of
potassium (equivalent to from 0.285 to 0.315g of potassium chioride), from 0.082 to 0.098g
of calcium (equivalent to from 0.3 to 0.36g of calcium chloride, in the form of CaCl,-2H,0),
from 5.23 to 5.80g of chloride (as NaCl, KCl and CaCl,-2H,0) and water in sufficient quantity
to give 1000 ml solution. Lactated Ringer’s Injection solution is a sterile solution containing
from 2.85g to 3.15g sodium, as chloride and lactate), from 0.141 to 0.173g of potassium
(equivalent to from 0.27g to O.33g of potassium chlo_ridc), from 0.049 to 0.060g calcium
{equivalent to from 0.18g to 0.22g of CaCl,.2H,0), from 2.31g to 2.61g of lactate, from 3.68
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d). Li ver and lung specinens for histology are taken 24hr after injection
of LPS (10 ng/ kg) amd—temnatoxylinmgosin stained: Rats fed with the control
di et show nmany necrotic areas and neutrophill infiltration in the |iver and

mar ked i nter%&%’?ﬂedem wi th neutrophil infiltration in thechipssnoeyidt S
fed with glyc oW | Sev At ' r

edema t han ¥° h@ﬁ; ggélmoﬁﬂe %ﬁ@h@?g%@’%&d‘fgﬁm&g yélﬁgﬁ%ﬁw%g ¢
concentrat i Q000 ml gelutomi ned by HPLC from 2 groups of rats fed with control
diet and glycine diet resp., and of which each group had been given a LPS
injection (10 ng/kg i.v. in the tail vein). Arat fed with glycine diet

W t hout LPSThe einSeRistalitidyBndPcdl iR ik adtinéctiunOkieh flaid e 430 BAGWA inAthe @A, The
(1892[err]M than rats fed with control diet (1500[err]M and w thout LPé

i nj ection. Medudeaplasma: substitutesgsuph jas Hapmaccel(pplygeline: bascd) apd Gelofusine (aelatin
of glycine g 515 [err]M 6 hr after LPS injection; the rats fed with
control diet have 6 hr after the LPS injection a serum glycine
concentration of 278pM EXAMPLE 2. Effects of glycine on reperfusion
injury in a low flowreflow |liver perfusion nodel. METHODS Ani mal s used.
Mal e Sprague-Dawl ey rats wei ghi ng between 180-210 g and fed a Purina diet.

Rats are faghegaveftionwilhbe further hidetstaadctiyy reférence to B following. spetific dedceiption.
anest heti zed with pentobarbital sodium (50 ng) before surgery and livers

are renoved surgically and perfused via a cannula inserted into the portal

vein wth KeshoviiphSt! okffedid 6Pl M%ﬂeﬁmmﬁv&? fn)the 3hi!" at ed

W th an oxygen-carbon . N a non-reclircaratl system
(Krebs-Henseleit, 1932). After surgery, livers are perfused at flow rates

21,5 RS A U o AR o B
DT EB) 00739, bhs Loneel ot b bicar barare bulf of ot g | gL, oight of csein
i nfused i nt S8LY§iRe |d?$§?°’cjx’)r4@7m88§ﬁ‘g/lﬂefé&°ﬂn\"ﬁé%{’(§-ﬁ1 ITE? e‘é'-"tj'é{= df’%} smgqtesl, with

rates resul iphsblysacdhaide (CPSIAON20 aid 30 gk )9id the BailGrefifandifidaliy fslad3delsed
dehydr ogenase (L . LDH activity in the ggﬁgsate Is determ nedkﬁsi ng s

st andard enz§dpoursiafien thegnisstiqnpclf $ha-tats survivg 34 houns, they are eomsidesed safgtas nerlate
m xed t hor ougla¥ns bBseved.

RESULTS

a) The 5% glycine diet offers a 100 % protection against an LPS dose of 10 mg/kg
compared to 50% mortality in the control group significant at the p<0.05 level. At an LPS dose
of 20 mg/kg a 30% mortality is observed with 5% glycine diet and a 70% mortality with the
control diet. At 30 mg/kg LPS mortality increased to 90% in the glycine treated animals and
to 100% in the controls. N

b) From the survivors, the liver enzyme AST (Aspartate Aminotransferase; a transaminase)
is measured as an indication of liver damage.l The AST level is markedly and significantly
reduced in the glycine fed rats (from 2000ITU/L in untreated fed rats treated with an LPS dose
of 10 mg/kg). |

c) In a paralle] experimental series, the effect of glycine diet on tumor necrosis factor
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reagent containing 15%trichloroacetic acid, 0.375%thiobarbituric acid and ..
0. 25N hydrochloric acid and heated for_15 minutes in a boiling water bath.
After cooling, sanples were centrifuged at 1000g for 10 m nutes and the
absorbance of the supernatant is determ ned at 535nm Rates of rel ease of
LDH are ewmd per gramwet weight of liver per hour. pCrspssmofisue

Di stri butrNgy isl adtBssed) Sefiint TNFOGhf teadtrédCh BLESA. Aferanjeltich 6F £ RpigOLPSt i on

and cel | death in the liver, trypan blue is infused’into the ITver at the

end of aqemnemrmm rapidlyjin gats meMmmmawmewmm &0 al .

éggg)ss 39@ IS I’ \6/%,%@@1‘4 perﬁ?mgl on V\A ﬁﬂlﬁs %ﬁlelw‘éﬁ*’ys%r %ﬁor ded

addi t i or(by aflIeastiSO%:; p<. Oﬁ)bnmm&ltm thei Sﬂ&tgiycmeeimewhmb;dtlw;tehk isattained

par af or E@bdehya?ﬁfor .10 minut'es and fixed tissue is enbedded in paraffin
and pro " mcroscopy. Sections are stained only with eosin, a
cytoplasmc stain, so that trypan blue can be identified readily in the
nucl ei of danmged cells. Al nuclei. of parenchymal cells in _a zone

radi ati ¥ fulewsenwns#mmmﬁ@ﬂu%@pmm%mp@@rwm LES{18 me/ke) o

I denti fi gméog‘ o] Eh etT W gi ni ng
I's calcu ate %ﬂ? e nu er st‘gll ne edl I VI by the totz?f\ nunber

of cell sxeumoﬁ:ﬂymijlmun incthe diver mlamrkcd mmmnhd:dpmasmtt&xmm infiltratioptin or

anen « b i Rl R DR G S e SEGRRETR B ek S F gl i

- Hepat oc ahirtat fe@anithQlie contiol dive- f | ow, Re- flow Per fusi on Model. During the
| ow-flow period, LDH release is mnimal (around 1 11U g/h at 75 m nutes).
When the flowrate is increased to 4 m/g/mn, however, LDH rel ease

i ncreasqy Or s leink Gohibafitich A Uiehihed by HEICE o zlgrdugs dPeuts 1630with Nt es.

Maxi mal LDH rel easé during the reperfu3| on 18

PCT/ EP9 Goaudi3tictrad; glyeinesdiet rgsmaandsof| whieh eac rsr@unmdchesn ghen a| IsPS ininstion

f t t h
concent (a0 A dh it B8 VoS ATRed Bih A SEEPRASRLPS G e HRSD 41O
around SFemakeblj hlghext glycineccomgéntration E1892sMthaniratsfied with@0ohteoldiet( HiOuM)aed

T yPan, Riliout'Eo8iihiskRet “Hhe v o Wit bbb, BRE Tt e onbdib) o "
hypoxi a ghytdm(19EBs 515 pM) 6 lafteOCPDinjection; the rats fed with contro) diet have__6 hr after
the LPS injection a serum glycine concentration of 278uM. ”

EXAMPLE 2. Effects of glxicine on_reperfusion injury in a low flow-reflow liver
perfusion _model.
METHODS

Animals used. Male Sprague-Dawley rats weighing between 180-210 g and fed a Purina diet.
Rats are fasted for 24 h prior to surgery.

Liver Perfusion. Rats are h_nesthetizcd with pentobarbital sodium (50 mg) before surgery and
livers are removed surgicallj and perfused via a cannula inserted into the portal vein with
Krebs-Henseleit bicarbonate buffer (PH 7.4, 37°C) saturated with an oxygen-carbon dioxide
(95:5) mixture in a non-recirculating system (Krebs-Henseleit, 1932). After surgery, livers are
perfused at flow rates around 1 ml/g/min for 75 minutes (low-flow). Subsequently, livers are
perfused at normal flow .ratcs (4 ml/g/min) for 40 minutes (reflow). Glyéine is dissolved in
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parenchymal cells in pericentral regions, but only affected about 2% of
cells in previously mornoxic periportal regi oms—1 nfusion of—glycine (2mV)
decreases cell death in pericentral areas to 9 % Taken together,

r-eperfusion i WI ch occurs when oxygen i's re-introducedy ;Fg,mla.m '
previously a r%g ntral bjp

reduced by a 'I"1 %‘fcefﬁbﬁﬂipﬁc? f(?a,d é’?}%%‘%ﬁ’epﬁgﬁf%%%gpﬁy
Adycine on T ﬁlmmmuf&uuﬂowatmmummmmnmmmmoo&
i ndi cat or of ‘tnhg hepatic nmicrocirculation, is slightly but significantly

| ower in eg _infused livers than in controls (about 190 seconds in

glycine-treated liver and 225 seconds in controls, respectively, p<0.05,
n=5) when trypan blue is infused into the liver 5 mnutes after

reper f usi on. ydvogenase LDH): dH agtivityinethe parfusatenis dglepmingd using standard

dose- depende e
of repelrof usi W&?OOMW’ ?g(h:@hggm?or- ?f%%’%%%%sé%%%‘h 3
evenly in coruagelit sonmhmgdé% mahlumacancmcldeﬂﬁﬁ% thiabasii taric aéiﬂ(ind Gdﬁﬁdwdwchlorié
15 BB S B0 R0 Ll S
mnimzes LDH roebg@&elmmumlahd Mboﬂhmifdf Miipéﬁhﬁht’is@u&trﬂﬂed RSI5hiS Rafes

in a dose- endent _manner. dycine has accordi ngly potent cytoprotective
effects agai M EF@%@@#Q&%#W‘}W’WIWW‘S}W of li¥es BRR Mo er  per f usi on
nmodel in the rat. Trypan blue distribution tine is reduced by glycine in a
dose-dependent manner, with the half- nmaximl effect simlar to the

cyt oprotecti '\t‘m Blye mstl‘ih“}bnrﬂn(elw BlistplogicalProcedures.pTo assess microcirculation

i or oo 1 cut ot i, R frved ERREIwHIE s itheta o She by MR T G bt A Frogien
time is rreasu:rmfu eéﬂaemai&hyoﬁo DimM (Belimky beﬁll dm)Mmmem-rtﬁuEmrsunfmuémms
arml |t " ext eRYenY gk bl tsouried e e sored b perbilbn L R rebi Heassick bufr

96/ 25861 for an additional 10 minutes. Subsequently, livers are perfused with i T aﬁﬂ%ﬂﬂ&ﬁ?@e for
Q her possibl e mechani sns rel ated to anoxi a and reperfusion Ini;gh such as
t

ATP depl et i ohO anigutes @npd a*'meémsewe i# crobadded)in paraffim and prrcgssed fox microscopy.
i nvestigatedg %%g %ﬁ’t@ﬁ e g#agr
af f ect eg by grgim ne, 1ndic ng tEéth'll ﬁsggdo%% %ggﬂfn mﬁz?%eﬁlibu&ﬁ%d

depl eti on, arﬂdﬂx;&gﬁn rmpbabiadamaged ndlscat or of mtochondrial function, is
not altered by glycine either. In conclusion, glycine inproves hepatic
m crocircul ation and protects agai nst oxygen- -

All nuclei of parenchymal cells in a zone radiating five cells from either periportal or

pericentral regions are identified as trypan blue positive or negative. The percentage of staining
is calculated from the number of stained nuclei divided by the total number of cells in any
given region. '

Statistical Analysis. Student’s-t-test or ANOVA was used where appropriate. Differences are
considered significant when the p-value is less than 0.05.

RESULTS

Effects of Glycine on Hepatocellular Damage in a Low-flow, Re-flow Perfusion Model.
During the low-flow period, LDH release is minimal (around 1 IU/g/h at 75 minutes). When
the flow rate is increased to 4 ml/g/min, however, LDH release increases gradually, reaching
a new steady-state value in about 30 minutes. Maximal LDH release during the reperfusion
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dependent reperfusion injury. EXAMPLE 3. Ef fect of pre-treatnent
with glycine on the nortality after partial hepatic ischem a/reperfusion

and LPS injection After 3 days feeding with control diet and glycine diet
resp., rats .are given partial hepatic ischema for 90 m n. under
met hoxyf | womssassspest hesi a. A subl et hal dose of LPS (5 ng/PCTJEPPE&00TIY ect ed

via the petiol iy atoand 35 TURI & conepls] butss mﬁ?hﬁ&ney lby GflydikectréaiesitGh ar at s
wi t hout LPS i nj tlon sur 3‘ ived for 24 hours ter 90 mn. partial hepatic

i schemi of9seg t Spanper=N¥hen the congantration,o lyqine is increascd g0 2mMLDH releasso i n
partial jeafkidtd aehRls W) %E&W%&ewmrmrm i el?'élﬂé (subl ethal )

LPS injection (n=4). Pretreatment of rats wth glycine mar kedl y
i nproved the survival (5 rats out of 6 survived) under the sanme conditions

Gur i no TP e pBBRE IndealeR SHEEAIE 186 or K0 LR 1l 80 4By Rl 557 %1
o] peumte leriy s, O Sowo by sossssir o 5L |
K‘/al e W Sqa&qncﬁ iy m&’@néﬂd‘%ﬂ%% e’é@ﬁ‘ﬂu‘m‘ agqgsé rGells i, preyionsly e e

i nsert e%@mﬁe%ﬁp&m :?m&s UlphdSiinCofog) dfé EAR) dbcibdded A8 WEHEP id pPeitehirad

subcut aneously to the dorsal as ect of the neck and attached to infusion

punps byareasdad %s Takentegether. te iog dnjneye which qswv@rhemovtmnrng r@:mqameé

2t ghe 1188 pleAofly ABRE Heftenfal*Rifehs of Bl 1606, 1P SMARY 6RLY BYAREY 1 1
r ecei vedglyainminfusion ia adnse-dapﬂndemmnnm h insti tut | onal gui del i nes. 20 WO

96/ 25861 . PCTEP96/ 00739 b.
Diet Aliquid diet described by Thonpson and Reitz was used. It contained

corn oi |Eﬂ&t§ﬁtGﬁ8ﬁe%nMﬁBlueCBkﬁmmh w@hum&ﬁﬁb@&nwh@hma&ire (5

9 , mnerals and vitam ns, plus, ethanol ocalorlc mal { edextrln(35
%, here® ﬁ%&‘!‘@?ﬁﬁm’&% istlishtly. tswapﬁcap lowgy inglyrdne-t d Bvegs han
we:c ght)Jw?soﬁ%ﬁe@aﬁoﬁt 1108 dekotds dinC Rfcindliredied! fi five? U 908 secdids He B, ! er
referred to as
respectively, p<0.05, n=5) when trypan blue is infused into the liver 5 minutes after
reperfusion. However, values are reduced _dramatlcally by glycine i ina dose-dependent manner
when trypan blue is infused at the end of 40 minutes of reperfusion. It took about 460 seconds
for trypan blue to distribute evenly in controls, whereas values are reduced to about 250
seconds when 2 mM glycine is infused. The concentration which caused half-maximal decrease

in trypan blue distribution time is also around 180 uM.

Glycine minimizes LDH release and cell death almost completely during reperfusion in a dose-
dependent manner. Glycine has accordingly potent cytoprotective effects against reperfusion
injury in a low-flow, reflow liver perfusion model in the rat.

Trypan blue distribution time is reduced by glycine in a dosé-dependent manner, with the half-
maximal effect similar to the cytoprotective effect of glycine (180uM). Since trypan blue
distribution time can be influenced not only by disturbances of the hepatic microcirculation but
also by hepatic cell injury, trypan blue distribution time is measured after only 5 minutes of
reflow, when reperfusion injury is minimal. This value is also reduced significantly by glycine
but to a smaller extent, indicative of improved hepatic microcirculation.
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l.iquid 2 %glycine diet and liquid 5 %glycine diet resp. c. Ui ne
col l ection and assay ofethanol Concentration—of ethanol iT Urine, which
are representative of blood al cohol |evels were neasured daily. Rats were

housed in netaf Wges that separated urine fromfeces, angcHErIOVHS
col | ected ovq&lg | < ﬁﬂﬂm@érﬂ%f ls 001 :
evaporation. Eac aygzlf&%%kﬁﬁdﬁg%ﬁ?ecti n (?'?t‘we %Egépgﬁg%éla“%"n%}‘d
an 1-m sanplahesation of mitechandriabfinction ar€ also investigated. Bite produdtionee highiy enérgy-
anal ysis. Ethanol. concentr.ati.o determ 0 syrin bsqr banc.

360 hm r esul APREAPTGTGERe 1 ot FRTEHE o Etigts Befcabie HRABNCRg Boft ol pifitnt: Are
dehydr ogenas qiepltion, afiil 0f¥kef @ptake,!dndidicaor efanitechbadrial fubetio, ishdtraheed biglycine
Bl ood was collected via the tail vein once_a week and centrifuged.,K Serum
was stored ateitherpInconclusion; glycing iaproves hepatic; micracircylation; an ?@Q‘g‘rﬂ?ﬂﬁ‘ oxygen-

enzymatic pr gfyﬂ[,ﬁsmﬂ;pﬂgjoﬁim,gp_d (100 [err]l) was al so assayed for ethanol
Q% ow, ahd h

as descri bed epat’i ¢ portal blood was al so col |l ected when the
| i ver biopsy were perforned at the 2nd and 4th week of treatnment with

et hanol . e. aSS Ay et VoITH [ oe ' htood, feca:
and stonach ,'%‘F{A”?ﬁﬁ m B tﬂ% Y dfter_partid
were forced tRBreEN RREREAtoOR SISt Rl a[ﬁ:l)gr %37%@{;% C%ﬁ?for 2Q.se¢
and 1 m of ffer: 3, daysfeeding sith cpnirol diet and glycing, thiet xcsn.., tofs arg: gy o?am patic
concent r at i ongchéfiEfor 96 Imifi Cehdey metoxpiliranbdnesthesid) A Sublethal WobeBOLPS (5 mg/kg) is
peripheral and portal blood was also assayed by GC. Blood (100 [err]l) was

m xed with odojested ¥ja the tailjyein 6 hr aflexeeperfusion. 5 c| osed flask i ncubated for 30
mn. at 37[err] C, and I m of the gas phase was coll ected and assayed by
GC. Rat feces were collected directly fromthe anus, honpgeni zed in
distilled watRESEB®S| ncubat ed and anal ysed as descri bed above for bl ood.

St omach conte r t . r crifi (I 4t h.
weck of ot harh Of HE cbn éts SROHTIR lbelith bifed 5 34 OGS st pletiS i
96/ 25861 ischemia/reperfusion (n=4). All rats fed with control diet and with°9U hiikOpdrG4l hitpatic
Measurenent aqf gl yci ne_concentrati in blogd After. 4 weeks of ethanol
treat ment, 5(?6“"? %W% %ﬁﬂ%@ﬂ\f&ﬁ%%éﬂ’béﬁ\ﬁ)sm wjection ¥ e ] C for
determ nati on of glycine concentration in blood by HPLC. Quantitative
anal ysi s of gll,yci nein_ o . .
retreatment of rats with glycine diet markedly improved the survival (5 rats out of 6 survived)
under the same conditions (90 min. partial hepatic ischemia/reperfusion and given the LPS
injection) during the observation period (24 hours from the injection time); p < 0.05 with

Fisher's test).

Example 4;: Effects of dietary glycine on alcohol-induced liver injury

41  Materials and Methods |

a. Animals

In Male Wistar rats, weighing 300 to 320 mg cach, intragastric cannulas were inserted as
described by Tsukamoto and French., Cannulas were tunnelled subcutaneously to the dorsal
aspect of the neck and attached to infusion pumps by means of a spring-tether device and
swivel allowing complete mobility of rats in metabolic cages. Animals were infused
continuously with a high-fat liquid diet containing ethanol for up to 4 weeks. All animals
received humane care in compliance with institutional guidelines.
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heparini zed plasma was carried out using the PICP-TAG (Waters, MIford, MA) .

method. Plasnma sanples were first hydrolysed with HO, and then derivatized
wi t h phenylisot hi ocyanate (PITC) to produce phenylthi ocarbanyl (PTC) ami no
acids. Am no acids including glycine were determ ned by aut onmeted gradi ent

reserve plkvases2asgih- pressure |Iiquid chromat ography (HPLC) .PGI/EPI6/00739
Pat hol ogj,cal pjegl uati on Rats underwent |iver biopsy and autopsy after 2 and
4 weeks of treatnent with ethanol. Livers were formalin-fixed, enbedded in

par af fi rA dauid it describggt by Thempsonand amed it containedbcom wilcasifak(37, %

fl Nanj i
ol RS i h $20 ), fvoRfiral 3R, HiShri S0 UrliBnp TR e, ¥ 201
% = 1 +;isocalorieamal®se-dextin (35-%) hereinaftéh désignated; hgmf d:mohﬂ:en rGlgcldc ZorSsis: 1
f I r fi r = A or
S?EEZnItO% by OYV')% I &'é’g’ T‘ﬂ@%M‘ﬁ‘F'@ﬁ“& d'ﬁsa?ﬁ t“ﬁﬁ‘rlsfce éﬁge as

appr opr iRl 2 BOgly6inedRt afPiquld 5P igheineOdietoresyh COT €S, the Kr uskal - V\al lis
ANOVA f or ranksg%as used. An?) val ue | ess than 0.05 was sel ected before the

study as the |evel of si gnlflcance 4.2 RESULTS Body wei ghts of rats fed

with the |iqyy E&ﬁ* id/glycine diet and the liquid 5 %
gl ycine d| et, Iﬂ‘url ng the course o?thhﬂ“s study had. a tendency to decline
during {Cracéritration \0f ethanals ino being; Welich Tfecrepresontativie goft bloohealuotolabwblszwcand

ner o no %ﬁ%ﬂ%?@hﬁ%%f°%%£“&%b§g§@fa§éfh§£#ér§@h§%pﬁgw et T
fElt ?2‘?01/\823 ter Su?zt“r takerw g Oﬂ an Wﬁgﬁaﬁmwﬂ.rmu\??lﬁ
woeks 2.8 vmwé'%m%&%@semv HEapgsi ooy -8 stimle Yo A Sinand
G yci ne rpigRffbet foR 1o elbind? | ab is il FopkSGH ﬁaﬁ%ﬁeﬁﬁﬂkd‘@smHsﬂnﬁf”] 66

[err]nmol /L in rats receivi n? he liquid 5 %glycine-containing diet, and 22
WO 96/ 23bsprbance at 360 nm resulting from the reduction of NAD' to NADHpby seai®l 00739

was 198 {. ﬁﬁ'& gsn[err]rmI/L in ethanol fed rats. Representative plots of
daily uri HCo concentrations in rats fed with the liquid control diet
and the liquid egC| ne diets were determ ned. Al cohol levels fluctuate in a

cyclic Qf"t t erlii'oodr collection and asparate aminotransferase (AST)
Blood was collected via the tail vein once a week and centrifuged. Serum was stored at -20°
C in a microtube until assayed for AST by standard enzymatic procedures. Whole blood (100
ul) was also assayed for ethanol as described below, and hepatic portal blood was also
collected when the liver biopsy were performed at the 2nd and 4th week of treatment with

ethanol.

e.  Ethanol assay in breath, peripheral and portal blood, feces and stomach contents
To determine concentrations of ethanol in breath, rats were forced to breathe into a closed

heated chamber (37" C) for 20 sec. and 1 ml of breath was collected with a gas-tight syringe.
Ethanol concentrations were analysed by gas chromatography (GC). Ethanol in peripheral and
portal blood was also assayed by GC. Blood

(100 yul) was mixed with 900 pl of distilled water in a closed flask incubated for 30 min. at 37°
C, and 1 ml of the gas phasec was collected and assayed by GC. Rat feces were collected
directly from the anus, homogenized in distilied water and incubated and analysed as described
above for blood. Stomach contents were also collected when rats were sacrificed at the 4th
week of ethanol treatment, and analysed as described for blood.
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near zero to greater than 300 ng/dl in rats fed with the |liquid control
di et, even though etfranor—was i nfused continuously. InTats fed with one of
the liquid glycine diets, alcohol concentrations were very | ow but were
still cyclic. rine al cohol concentrations were reducedpﬁwq?nt |y

inadose-dpvé anne 0 % reduct.i O he mean urine al coho
concentratibn eﬂﬁ'ﬁ?ﬁ@é@’%@ﬁ&?%&ﬂ"?‘hgﬁqui d 2 %glycine diet, a
70 % r educt jARer diviceks Gfethiniolitréiatiefit, SOU pi oEpltkined wasSeolletted Shd istorédits 02 Rirt h
the liquid control_ diet_increased gr adual | W#Eéi me of exposure and, .
reached a | defenmipstionesd giygine conpenira on,acieod b vavr@nﬁlsxﬁf)of gYysing in
| nCr ease Wafiegdishf0M e Skl bdriEd Bhd UsiBY RO PICIOTAG (Waehso MR, MA) (BtR6d

g the study. ks o

poi nt durin After 4 wee treat nent, serum AST | evel was 66

UL in 2 YPhsmessampleswere first hydrolysestiwith HEL tahd then detivatized wigh phénylisothiocyanate

was 100" | Wt he. gr ' t | quli % ine.diet. hLn.ra
fod with thETrENe %@%ﬁ?ﬁ%ﬁvﬁﬁﬁ%@ﬂ (S’ﬁF5 alibocheid. Adtlind St3€ it hidine ghitige ‘%%Fy
2 weeks of Heemiinied by atéhsted gradienisesepbe phasshighpressiiré iquid chrohiatbgraphg GHPLO).
di et, obvious fatty changes were not apparent in control rats, not treated
with ethanol. In rats fed with liquid 2-%glycine and liquid 5 % gl ycine
diet, fattygChanpggholpical evdi@atioy €d and necrosis_and inflammtion were

al nost totally absent.” The reductions of steatosis and necrosis were

stati sti cal Rptsanderwenicliver bippsy ans-autopsy pfier 2andi weeks jof treatment with ethanpl diivers
only a tend . ' Ny ' . . di

W th Che o dafe/tonb AR EhBRodl th BataFHHid SllatiieR BRGERIE i Corkf i ehlhs
in stomach steatbsisitisflammaetioncandenecrosist biver patbologyswad scoredeas desatibed by dNanjizet lal; .
Therefore, it is clear that glycine reduces.t.he.eth oncgnatratjon j
{he ot onmoh® foCuFiersls e et fercelis Sesfaiting o5 28 % =05h S 4 st
PC/ EP96/ 00723 .65 75 % = MDirflamiition and necrosis: 1 focus per low-power ficld = 1+; 2 or more
PCT/ EP96/ 00739 EXAMPLE 5: ENTERAL COVPOSI TIONS In the foll ow ng

conposi tion¥ XM stands for "mineral nixture", SMfor "trace el ement

h. Statistics

ANOVA or Student’s t-test was used for determination of statistical significance as appropriate.
For comparison of pathological scores, the Kruskal-Wallis ANOVA for ranks was used.A p
value less than 0.05 was selected before the study as the level of significance.

42 RESULTS

Body weights of rats fed with the liquid control diet, the liquid/glycine diet and the liquid 5
% glycine diet, during the course of this study had a tendency to decline during the first week
was observed. The body weights then stabilized and were constant during the following 3
weeks of treatment with ethanol. There were no significant differences in body weight among
the groups studied.

Ethanol intake was gradually increased to 9 to 10 gm/kg/day during the first week after
surgery. Intake was between 10 and 13 gm/kg/day during weeks 2-4, and there were no
significant differences between the groups. Glycine concentration in plasma after 4 weeks of
treatment was 779 + 66 umol/L in rats receiving the liquid 5 % glycine-containing diet, and
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m xture" and VM for "Vitamn m xture". The conposition of these three

mxtures is as follows: WM ] VWM

I ngredi ents g/ 1009 ' I ngredi ents " g/ 100g
Mal t odextri ns 34. 40 Mal t odextri ns 43. 44
Pot assi wo ssrisgéat e/ phosphat e 34. 60 Sodi um asc rOTEP6/00739  35. 00
Magnes wdst9B8 116 ahol/L in ethanoBfedGats. Vitamn E-Ac. 50% 16. 00
Cal ci um chl ori de _ 8. 00 Ni aci nam de 1.55
Sodium citrate/chloride 9. 00 Vitam n A-Acetate 1.20

Gtri Ckééi'bintauve plots of daily unn'i aw)hol concentrations xtpﬁti?r%&) 2&&[ h rlFth@{;?nu'ol dief- 98 0. 71

Choline tartrate
Vi t ani and3he ligeid @glycise diets wege @crmmednﬂlcomgldcve]s fluctuate in a cyclio p@geriviromri n

Blerr] greate:o &Mns, am n
Blerr] near zero to 613:29 | adrlnmnmg[fg? y ]lth the hqu:d control dxﬁt. gyen, tﬂ(burgg (fdgﬂ?lt
g/ 100gwas infused contmuoﬁs]y | &n qaitsdfed with one of €heOHquill Iydﬂutdheﬁs alcohol

16" G0 eaeEHTatinns, Mere,very fow but were sgllycts. Mea jriag, lcohol conckirations wereq

Sel eni #éﬂhdéﬂ%ﬁﬁuﬁcanﬂy ina dose-deeQQenE%idﬁBi(; kish % kﬂ(ﬁ:@ﬁcﬁl of the mean dtingalcaRatrer (1 1)

gI uconat e 4 Manganese(l1) sulfate : Sodi um fl uori de
. 70 PeAngemsation wesjple;emed by feeding withithe tignid 3% slsswe@!mﬁr TG Porrgdugttipn iwith
I ngr ed g/ 100g \Wat er 77.40
Mal todiggltﬁrql ns5 % glycine diet. 10. 10 Na/ Ca casei nat es 4. 60 dycine
3.00 MV 2. 00

Serum AST in rats fed with the liquid control diet increased gradually with time of exposure
and reached a level of 183 TU/L after 4 weeks (control value 70 TU/L). This increase was
attenuated significantly by both glycine treatments at every point during the study. After 4
weeks of treatment, serum AST level was 66 TU/L in 2 % glycine-treated rats fed with the
liquid 2 % glycine diet and was 100" TU/L in the group fed with the liquid 5 % glycine diet.

In rats fed with the liquid control diet, slight steatosis was observed after only 2 weeks of
treatment. After 4 weeks of treatment with said liquid control diet, obvious fatty changes were
not apparent in control rats, not treated with ethanol. In rats fed with liquid 2 % glycine and
liquid 5 % glycine diet, fatty changes were attenuated and necrosis and inflammation were
almost totally absent. The reductions of steatosis and necrosis were statistically significantly
after feeding with the liquid glycine diets; only a tendency for reduction of inflammation was
observed after feeding with the liquid glycine diets bécause of variability.

Eventually, alcohol in stomach contents in glycine-treated rats was also reduced dramatically.

Therefore, it is clear that glycine reduces the ethanol concentration in the stomach, possibly by
effects on ethanol metabolism.
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Na/ Ca casei nates 4. 60 dycine 3.00 MV

2. 00 SM 0.05 WM 0.10
[err]-Carotine 0.03 Lipids: Palmoil

1. 32 Sunfl ower oil 0.23 Emul sifier Nathin E 0.13 Fish
O | EPAYo¥iPess] G 1. 04 '100. 00 Conposition Conpri sirey/Epegen?sse and RNA

Mal t o | L 66 . 9 casei nat es 4.60 dycine

3. 00 Yipathe followingtcompasitions MM stands fof/Umineral mixture”, SM for "trace elemet0 SM

0. 05 Vixture" and VM for "vitamin W%"%&Qo&%ﬁ&bg@&&éﬁme mixtures is as follows: 0.03

Pal m ol

PCT/ EP96/ 00739 Sunfl ower oil 0.26 Emulsifier Nathin E
0.13 00 Conposition Conprising dycin rginine and Fish Gl ([err]-3
fatt y%ds) w
Ingredients g/100g Ingredients g/100g
Maltodextrins 3440 Maltodextrins 43.44
Potassium citrate/phosphate ~ 34.60 Sodium ascorbate 35.00
Magnesium dicitrate 8.20 Vitamin E-Ac. 50% 16.00
Calcium chloride 8.00 Niacinamide 1.55
Sodium citrate/chloride 9.00 Vitamin A-Acctate 1.20
Citric acid 3.50 Ca-D-Panthothenat 0.98
Choline tartrate 2.30 Vitamin K, 1% 0.71
Vitamin B,, 0.1% 0.30
Vitamin D, 0.28
Vitamin B, ' 0.20
SM ' 'Vitamin B, 0.17
Vitamin B, 0.15
Ingredients £/100g Folic acid 0.02
Maltodextrins 41.79 Biotin 0.01
Molybdenum-yeast 18.00
Chromium-yeast 9.20
Zinc sulfate 7.00
Selenium-yeast 7.00-
Ferrum(II) sulfate 6.92
Copper(Il) giuconate 224
Manganese(ll) sulfate 1.12
Sodium fluoride 0.70
Potassium iodide 0.03

Composition Comprising Glycine

Ingredients g/100g
Water 77.40
Maltodextrins 10.10
Na/Ca caseinates 4,60
Glycine . 3.00
MM 2.00
SM ' 0.05
VM 0.10
B-Carotine 0.03
Lipids:
Palm oil 233
Sunflower oil 0.26
Emulsifier Nathin E 0.13
100.00
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I.ngr edi ent s g/ 100g Water | 77.40

Mal t odextri ns —8.93 NarCa casei nates "4 60 dycine
3. 00 Arginine 1.17 W _ 2.00 SM
0-05 WM WO 96125861 0.10 [err]-Carotine Pcmu,,ga,z.,g,’%

Li pi ds: Pal mgQl _ . wer oil .
Emal i fier NAcImposition Compﬂahgf'pzﬂg%%& 3000 TG 1.04 100. 00

Conposi tion Qagediemsng G yci ne, Agigggne and RNA I ngredients

g/ 100g Wt er Water 77740 Maltodextrins 8.79
Na/ Ca casei najififodextrins 4.60 G ygoxe 3.00 Arginine
1. 17 Yeast eXNfi@stasthiates 0. 14 l-ca . 2.00081\)/I3
0.05 WM . 0. 1. err]-Carotine .
Li pi ds: Pal %ﬁ; ég) 3 Sunfl ower oil 0. 26
Enul sifier n E 0.13 1002.

SM 0.05

VM 0.10

B-Carotine 0.03

Lipids:

Palm oil 2.36

Sunflower oil 0.23

Emulsifier Nathin E 013

100.00

Composition Comprising Glycine and Fish Oil (®-3 fatty acids)

In ients g/100g
Water 77.40
Maltodextrins 10.10
Na/Ca caseinates : 4.60
Glycine 3.00
MM 2.00
SM 0.05
VM 0.10
B-Carotine 0.03
Lipids:
Palm oil 1.32
Sunflower oil 0.23
Emulsifier Nathin E 0.13
Fish Qil EPAX 3000 TG 104
100.00

Compeosition Comprising Glycine and RNA

Ingredients £/100g
Water 7740
Maltodextrins 9.96
Na/Ca caseinates 4.60
Glycine 3.00
Yeast extract RNA 0.14
MM 2.00
SM 0.05
VM 0.10
B-Carotine 0.03
Palm oil 2.33
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Conposition Conprising Aycine, RNA and Fish Gl ([err]-3 fatty acids)

I ngredi ents g/ 100g Water 77. 40 I

Ve TOdeExXTrIns 9.96 Na/ Ca casel nates 4. 60 dycine

3.00 27 WD 96/ 25861

PCT/ EP964/00éasksyeast extract RNA 0.14 MM PCT/EP96/00739

2.00 S ero:l 026 0.05 WM . 0.10

[err]- ﬁ&eNa 0.13 0- 03 Li pids: Palm oil

132 Sun ower ol 100,00 O-23 Emulsifier Nathin E 0.13 Fish
EPAX 3000 TG 1.04 OLOO(B) 00 Conposition Conprising dycine,

Q? %8'9%%0- Comprising Giytind, Areinint ot o3 iy S ° 8. 79

Na/ Ca qpesdiemt €S g0 G ycine 3. 00 Arginine
1.17 Yq@% extract RNA 7740 O0.14 MM. 2. 80 SM
0. 05 Vifaltodextrins go3 0.10

Na/Ca caseinates 4.60

Glycine 3.00

Arginine 1.17

MM 2.00

SM _ 0.05

VM 0.10

B-Carotine 0.03

Lipids:

Palm oil 1.32

Sunflower oil 0.23

Emulsifier Nathin E 0.13

Fish Oil EPAX 3000 TG 104

100.00

Composition Comprising Glycine, Arginine and RNA

Ingredients £/100g
Water 7140
Maltodextrins 879
Na/Ca caseinates 4,60
Glycine 3.00
Arginine 1.17
Yeast extract RNA 0.14
MM 2.00
SM 0.05
VM 0.10
B-Carotine 0.03
Lipids:
Palm oil 2.33
Sunflower oil 0.26
Emulsifier Nathin E 0.13
100.00

Composition Comprising Glycine, RNA and Fish Oil (»-3 fatty acids)

Ingredients £/100g
Water 77.40
Maltodextrins 9.96
Na/Ca caseinates 4.60
Glycine 3.00
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[.err]-Carotine 0.03 Lipids: Palmoil

1. 32 Sunfl ower oil —_— 0.23 Emul sifi®r Nathin E 0.13 Fish

G| EPAX 3000 TG 1.04 100.00 As already set out above fish oil is a

natural sourc I ga- 3 PUFAs whereas sunflower oil is a ngicympbesRsy Ce

for onega-6 E;w ) the inventipn has been exenplified wth reference
'cﬂm"@‘ft;}%rli eto supp%% an increase in TNF and thereby

m ni m ze the ects of endotoxic

rats, the skiSMed nan having had t O%enefit of the present disclosure wll

appreci ate t MM the invention incl I further aspects in addition to those

speci fical | y PiCarotingsed. For exanpl €003 he invention further provides the use

of at |east ddApidsimi no acid - or precursor thereof, selected fromthe group

consi sting ofPabhwili ne, al anine and k32i ne, or the physiologically

accept abl e s@uhflowéranibof, to potent@.23e synergistically the

i mmunosuppr e Emulsifiaf NathincsE of cycl i c0.p®l ypepti de i mmuno- suppr essants,

neut ral i zi ng Risht O BPASS 3080 TG have heen rai sed agai nst TNF 28 WO

96/ 25861 100.00 PCT/ EP96/ 00739

or soluble TNF receptors. Such use may al so provide a safening effect in

respect of the immuno-suppressant, which may be cycl osporin or FK-506, for

exanpl e. Mor. ' ¢ fisﬁlﬁf Wy ;%ﬁﬁb i i !

and/ or condition ;rtggltggﬁk It fér ?n’ng’d% |st?le§§:Agﬁ“¥gﬁ¥lﬁgﬂm(‘gjf3?Eg rreglfcarrent

or fornul ati dngredieatse i nventi on. AOBEdi seases and conditions incl ude:

ost eoporosi s;Waeet hritis; netastasi 3748RDS/ | ung di sease; inflammatory bowel

di seases suciMaleduxkteias ati ve coliti s8.2d Crohn's di sease; coronary artery

di sease; |iveda/Ca esseinates - Whet her 46pohol or viral induced; sepsis,

i ncl udi ng endglyénie ¢ shock; the wast3.0g syndrone observed in AIDS and cancer

patients; hepgginies; nephritis; patfigyogi cal angi ogenesis; treatnents such

as radi ation vdac SHacirNAr apy whi chgi4for exanple - prejudice bone nmarrow,

organ rej ecti%i trauma; post-ischejipg heart injury; ulcers; degenerative
v

to the capaci
k and i schemi c reperfusion injury in

conditions s as notor neurone dié: gse and nultiple sclerosis which are
associ ated wi t he nervous systemg pain injury and

B-Carotine 0.03

Lipids:

Palm oil 132

Sunflower oil 0.23

Emulsifier Nathin E 0.13

Fish Oil EPAX 3000 TG 1.04
100.00

As already set out above fish oil is a natural source for omega-3 PUFAs whereas sunflower
oil is a natural source for omega-6 PUFAs.

Whilst the invention has been exemplified with reference to the capacity of glycine to suppress
an increase in TNF and thereby minimize the effects of endotoxic shock and ischemic
reperfusion injury in rats, the skilled man having had the benefit of the present disclosure will
appreciate that the invention includes further aspects in addition to those specifically disclosed.
For example, the invention further provides the use of at least one amino acid - or precursor
thereof, selected from the group consisting of glycine, alanine and serine, or the physiologically
acceptable salts thereof, to potentiate synergistically the immunosuppressive effects of cyclic
polypeptide immuno-suppressants, neutralizing antibodies which have been raised against TNF
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3. The use of at least one amino acid - or precursor thereof, selected from the group
consisting of glycine, alanine and serine, or the physiologically acceptable salts thereof, in the
preparation of a medicament or nutritional formulation for preventing or reducing the risk of
liver disease due to excessive alcohol consumption and intestinal and pancreatic disorders
resulting therefrom in patients in need of such treatment.

4. The use of at least one amino acid - or precursor thereof, selected from the group
consisting of glycine, alanine and serine, or the physiologically acceptable salts thereof, in the
preparation of a medicament or nutritional formulation for preventing or reducing ethanol
toxicity in patients in need of such treatment.

5. The use of at least one amino acid - or precursor thereof, selected from the group
consisting of glycine, alanine and serine, or the physiologically acceptable salts thereof, in the
preparation of a medicament or nutritional formulation for eliminating ethanol from the
stomach before entering the systemic blood circulation in patients in need of such treatment.

6. A medicament consisting essentially of distilled water and from 0.1 to 90 % by weight
of one or more of the amino acids selected from the group consisting of the glycine, alanine

and serine, in free form or pharmacologically acceptable salt form or mixtures thereof .
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7. An infusion fluid compnsmg per liter of said infusion fluid from 0.1 to 5.0 g of one or

more of the amino acids selected from the group consisting of glycine, alanine and serine, in
free form or pharmacologically acceptable salt or mixtures thereof.

8. A medicament or nutritional formulation comprising effective amounts of:

(a) one or more amino acids selected from the group consisting of glycine, alanine and
serine, in free form or physiologically acceptable salt form, or mixtures thereof
(component (a))

in combination with one or more components selected from

(®)  omega-3 PUFAs where desired in admixture with omega-6 PUFAs (component (b)),

(¢)  L-arginine or other physiologically acceptable compounds a_ssoclated with the synthesis
of polyamines, or mixtures thereof (component (c)); |

(d) a nucleobase source (component (d)).

o. The medicament or nutritional formulation according to claim 8 comprisihg, in one unit

dose, | -

(@ 15 to 80 parts by weight of one or more amino acids selected from the -group
consisting of glycine, alanine and serine, in free form or physiologically acceptable salt
form, or mixtures thereof

in combination with one or more compounds selected from

(b) 2 to S parts by weight omega-3 polyunsaturated fatty acnds

(c) 7.5 10 20 parts by weight L-arginine or L-ormthme, or tmxtures thereof; and

{d 1.7 to 2.0 parts by weight RNA.

10. The medicament or nutritional formulation according to claim 8 or 9 comprising

component (a) in combination with component (c).

11. The medicament or nutritional formulation according to claim 8 or 9 comprising

component (a) in combination with components (b) and (c).

12. The medicament or nutritional formulation according to claim 8 or 9 comprising'
component (a) in combination with components (b), (¢) and (d).
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