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of postoperative conplications. 10 Serious surgical procedure nust
frequently be expected to be associated with postoperative conplications.
The latter may have various synptons, but can often be attributed to the
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5 honeostasis or local inflammations are present. This publication nentions
the possiblity of supplenentation over a period of at |east three days
before an operation. WO- A 99/62 508 discloses the use of glycine for the

manuf act pcanent 10 for the treatnent of haenorrhagi ¢ shock.
The possi%!lpq 2{)9/‘;}8&%# operative adninistration is descrPedEPEZNHN052675

829 di scloses a nethod for influencing the mcrocirculation in patients, in
whi ch L-arginine or a precursor thereof or another NO donor which is a
subst r at descriptisnNO synt het ase or a precursor thereof are adm nistered
preoperatively. The suppl enentation takes place over a period of at |east
one day before the operation. US-A 6 013 273 describes a nethod for the
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amount of choline. The adm nistration ke e over a period of at
| esbst one day before the operation and ordinarily fromone to six days

before t oper.atj - i ntqg all these treatnents that they nust
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i nsuf fi cictRestapesrtiyecsMplicadionsf actory result with known methods. Starting
fromthis state of the art, the present invention provides a formnulation
wi th which support of a patient shortly before an operation is possible in
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life-threatening conditions in surgical patients.
15
To date, such complications have mainly been treated only when they have already

occurred.

However, approaches to reducing the risk of the occurrence of or the effects of
20 postoperative complications by preparing a patient before an operation by

administration of selected formulations have already been described.

Thus, US-A 5 656 608 describes a method for the treatment of endotoxaemia,
comprising the administration of an effective amount of a selected amino acid such
25 as glycine, alanine or serine. The supplementation takes place at least three days

before the operation.

US-A 5 731 290 discloses a method for improving the immune response or the
resistance to infections after surgical procedures, entailing preoperative

30 administration of a dietary supplement. The latter has an amount, stimulating the
immune system, of omega-3 fatty acids (highly unsaturated fatty acids) combined
with L-arginine, L-ornithine or their precursors. Administration of the supplement

takes place over a period of at least three days before the operation.



avail abl e; they can, of course, also be used in |onger periods before an
operation. 5 The formulation according to the invention conprises green tea
extract as one ingredient. It has been known for a long time that green
tea extract can be enployed in the tregtnent of certain diseases and that
this extract has anti bacteri al propertié%. 10 Thus, JP-A 73/30 599
describes the use of polyphenols fromgreen tea for cancer therapy.
Neuroscience Letters 287 (2000), 191-4, discloses the protective effect of
(-) - epi galVCobR6ELHPART glgstabes thehgsareaf glycioasirithe ghycinef prekarsgre etanisaand
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di scl oses conpositions which conprise green tea extract and sel ected am no
acids such as glycine, L-alanine, L-serine or L-arginine. "Chem stry and
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US-A 5 902 829 discloses a method for influencing the microcirculation in patients, in
which L-arginine or a precursor thereof or another NO donor which is a substrate of
15 NO synthetase or a precursor thereof are administered preoperatively. The

supplementation takes place over a period of at least one day before the operation.

US-A 6 013 273 describes a method for the treatment of endotoxic shock which
comprises administering an effective amount of choline. The administration takes
20 place over a period of at least one day before the operation and ordinarily from one

to six days before the operation.

It is common to all these treatments that they must be performed for at least one
day, ordinarily a plurality of days, before an operation. For patients with an acute
25 need for surgery on in emergency cases (e.g. injuries), the time available is

frequently insufficient to achieve a satisfactory result with known methods.

Starting from this state of the art, the present invention provides a formulation with
which support of a patient shortly before an operation is possible in order to reduce

30 the risk of the occurrence of or the effects of postoperative complications.

The present invention further provides a method for the prophylaxis of postoperative

complications which is aimed in particular at the support of emergency patients.



nodel ", that pol yphenols fromgreen tea have anti-inflammtory and

anti cancer properties and that admnistration of green tea pol yphenols
reduces the serum 5 content of TNF-al pha. It has now been found,
surprisingly, that support of surgical patients is possible by

adm ni stering a conposition conprising een tea extract and sel ected other
conponents such as selected am no acids or amno acid derivatives, and that
the 10 risk of postoperative conplications can be distinctly decreased, and
t he ef f edthe fermulalien aseafsing ta thenisveatiorber hermsethedadoprdiad de ik investieby .

The pres ' jon rel he_j nyent.i the use of a,conposition
conpri si %%B Bae?l\.f%ér‘b;fgn%sgg '@)W%ign&r?dsq%%B?”%‘ﬁ)’r}%%i’mff%eaRW(@S’HB Rwhich is a
subst r at evaflatie segtdaet aseo@se! alkodMe udrRPBtioNHE PRSI 5T6redin bBEgtidRP donor,
for the preparation of a fornulation for gastrointestinal admnistration

befoore surgical procedures, in order to reduce the risk of postoperative
conpl i cat : : i in J urt her

ol At es. (6 eA0RH Rt BEEb g K henle don, P RS BER ARk SRR AR B e T sk
of post opregratiiene Ichapbeeaknows fopaNdn$iime thasyreenrtasixiraal carbgiensibyat i on
of a conposition conprising a) green tea extract and 25 b) at |east one NO
donor whi®H8 Eeamaief catangtisarsesanhividis exirarihasantivacietal preprgrtiesur sor
of this NO donor, before a surgical procedure. The termfornul ati on which
can be adm nistered gastrointestinally nmeans within this 30 description a
f oromul at iToswiF¢h73/30 399 deburiviestiiee ede afyohwhenols ftdra gregars taafantcestemnal

tract. Prﬂ%aér%wed adm nstration forns are oral intake or adm ni stration

Neuroscience Letters 287 (2000), 191-4, discloses the protective effect of
(-)-epigallocatechin gallate, the main constituent of the green tea polyphenols,

15 against ischaemia/reperfusion damage in the brain.

Am. J. Physiol. Gastrointest. Liver Physiol., 2002, 283(4): G957-64, discloses that
ischaemia/reperfusion damage to the liver can be prevented by administration of
green tea extract.

20
JP-A 10/248 538 describes a composition for increasing the activity of the alpha

waves of the brain comprising green tea extract, amino acids, vitamins and sugars.

EP-A 1174 143 discloses employing green tea extracts for use in the treatment of
25 renal failure induced by cyclosphorins or ascomycins. This publication also discloses
compositions which comprise green tea extract and selected amino acids such as

glycine, L-alanine, L-serine or L-arginine.

“Chemistry and Applications of Green Tea” (T. Yamamoto et al.) describes the
30 beneficial effect of green tea extract on the intestinal flora and its positive influence

on the immune system.



by stomach tube or intestinal tube. 5 A surgical procedure means within
this description any surgical procedures, but preferably elective surgical
procedures or emergency surgical procedures. Exanples of elective surgical
procedures are gastrointestinal procedurgs, heart 5 surgery, nose and
throat surgery, abdom nal procedures, irftluding mnimally invasive

abdom nalinpidREsH) Fe angea e eboRNfh J itk $958°126: 33l AIRPIGRERNTRNS .
Exanpl es of energency surgical procedures are traumatology procedures or
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hours before the operation, in particular Iess than twelve hours,

parii cul &anjeprdtld¥aBlapa ess than 15 six hours, and very especially |ess
than three hours, before the operation. The fornulation according to the
invention may, besides conponents a) and b), conprise as optional _
conponentlt bas gbwdies, foand) yarprisinglys ehetsRibporr#isar@bhpdtientd pdseir o a di -
or tripeptjde, .of the physiologically tolerated salts thereof or 20
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The present invention relates to the invention the use of a composition comprising
a) green tea extract and
15 b) atleast one NO donor which is a substrate of NO synthetase and/or at
least one precursor of this NO donor,
for the preparation of a formulation for gastrointestinal administration before surgical

procedures, in order to reduce the risk of postoperative complications or to avert

such a risk.
20
The present invention further relates to a method for the support of surgical patients
against the risk of postoperative complications comprising gastrointestinal
administration of a composition comprising
a) green tea extract and
25 b) atleast one NO donor which is a substrate of NO synthetase, and/or at
least one precursor of this NO donor,
before a surgical procedure.
The term formulation which can be administered gastrointestinally means within this
30 description a formulation which can be administered anywhere in the

gastrointestinal tract. Preferred adminstration forms are oral intake or administration

by stomach tube or intestinal tube.



30 formof pills, tablets, filmcoated tablets, effervescent tablets (for
preparing aqueous solutions, enulsions or suspensions), sugar-coated
tablets, granules, hard and soft gelatin capsul es, aqueous, alcoholic or
oily solutions, syrups, enulsions or suspensions. 6 On admnistration by
stomach tube or intestinal tube, the fo | ations are ordinarily

adni ni st epedirgigal frockanr@ rﬁEaﬁQWHﬁthxé‘Pé%& tl'oﬁef?{ rb%aﬁ oeggeby tﬁyrups

enul si ons or suspensi ons 5 The formulations ca e proauce e known

standard pieler@dleglecir syrgical progedisiees onemengericy sargich) pracddanasi onal |y )
are converted together with one or nore solid or liquid pharnaceuti cal
carriers and/or additives or excipients, 10 and energy carriers such as

car bohydr Bk@mplé‘saéf%l@cﬁﬂ/e%urﬁlbgt SioRsdard arkfgl@siresindl Broc?é?ﬁ?éé‘%a‘?tn with
ot her nutrients having Rrop ylactic benefits into a suitable admnistration

f orfm or dYYEGE msmar\ght et sangenieabdemineédraaedures, ietinding acioonaliyng to the
i nventi on

of ' componBire & ppop il bR nes LB il BRSiier Pondegdfientor o5 to

90 percent by wei ght of the fornulation. is possible for the production
of for exanple pills, tablets, sugar-coat ed tablets and 20 hard gelatin
capsul es Ewameles of@nprigensy aw@ma!fp@@c@wﬁwée frabretelegy ermceasitres af ch

derivati V&%oeﬁ@ & fo%@gﬁbg u?)Cé ge&cf%%bgs thereof. Carriers for soft gelatin

capsul es are, waxes, sem solid and liquid polyols,
natour al or har dened oi I S. Exarrpl es of suitable carriers for producing
sol uti on si ons or sug}g%na ons, or syrups are water, surgical

sal i ne, hedREMEIZaR Roge Nt bhbe INYE AR} i§IPreissablylasimipistergd eofss’ daysver t
sugar, gheeRee sl bRIcedURIFbREk &Pl Setween the third preoperative day and the

operation. The administration preferably takes place within twenty-four hours before
the operation, in particular less than twelve hours, particularly preferably less than

15 six hours, and very especially less than three hours, before the operation.

The formulation according to the invention may, besides components a) and b),
comprise as optional component ¢) glycine, a glycine precursor, preferably in the
form of a di- or tripeptide, of the physiologically tolerated salts thereof or

20 combinations thereof.

Besides component a), b) and optionally c), the formulation according to the
invention may also comprise further components, for example flavourings or aromas

and fillers (e.g. organoleptics) and colours.

25
The described formulation is administered gastrointestinally to the patient, preferably
orally or by stomach tube or intestinal tube.
Formulations which can be administered orally may be employed for example in the
30 form of pills, tablets, film-coated tablets, effervescent tablets (for preparing aqueous

solutions, emulsions or suspensions), sugar-coated tablets, granules, hard and soft
gelatin capsules, aqueous, alcoholic or oily solutions, syrups, emulsions or

suspensions.



Conmponents a), b) and optionally c) may al so be |yophilized, and the
resulting Ilyophilizates be used for exanple for producing products for
infusion. Suitable <carriers for mcrocapsules, inplants or rods are, for
exanpl e, copolyners of glycolic 30 acid, and |lactic acid. The formul ati ons
may, besides conponents a), b) and optié%ally c), also conprise carriers
and ot her conventional additives, for exanple fillers, disintegrants,

bi nders, 7 lubricants, wetting agents, stabilizers, enulsifiers,
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aromati zin . thigken di | uent buf f subst ances, al so sol vents
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osnoti c RUSBENSIBRS. coating agents, vitam ns or antioxidants. 5 The

formul ations are particularly pr ef erably enployed in the form of aqueous
emfl si ons, suspensions or, in particular, solutions. The dosage of
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circunstances for optinal benefit. Thus, it depends on the nature and
extent of the conplications to be expected and on the sex, age, weight and
i ndi vi dudior tleis penaeseo COMMENgBssdh b) 8NB@ptionalis earessanvenettegether with

cont ont s P LaneBr e PRI R b BT I B0 RS BVBT B B Ciebiter abi y
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based on 1 000 of th Iatlon ypi cal” con onen vary
in the r&hﬁ@mwemm.l to 80 g, preferably in the range fromO 1to 30 g,
in each case based on 1 000 m of the fornulation.
15 The formulations comprise a prophylactically beneficial dose of components a), b)
and optionally ¢), which normally accounts for 0.5 to 90 percent by weight of the

formulation.

It is possible for the production of for example pills, tablets, sugar-coated tablets and

20 hard gelatin capsules to use lactose, starch, for example maize starch, or starch
derivatives, talc, stearic acid or salts thereof. Carriers for soft gelatin capsules are,
for example, fats, waxes, semisolid and liquid polyols, natural or hardened oils.
Examples of suitable carriers for producing solutions or emulsions or suspensions or
syrups are water, surgical saline, alcohols such as ethanol, glycerol, polyols,

25 sucrose, invert sugar, glucose, mannitol, vegetable oils.

Components a), b) and optionally c) may also be Iyophilized, and the resulting
lyophilizates be used for example for producing products for infusion. Suitable
carriers for microcapsules, implants or rods are, for example, copolymers of glycolic

30 acid and lactic acid.

The formulations may, besides components a), b) and optionally ¢), also comprise

carriers and other conventional additives, for example fillers, disintegrants, binders,



25 The remai nder of the fornulation preferably consists of water. The
formul ations normally conprise an energy content of |ess than 800 kcal,
preferably 100 to 500 kcal, in each case based on 1 000 m . 30 Hi gh-energy
additions such as carbohydrates and/or fats and/or proteins are preferably
not present. However, to inprove the taste it is possible for snmall
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present in green tea. Exanples thereof are am no acids, polyphenols,
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present i QrRehd 844 BXLhASEX! Q&é,%&gmg@@h%idual response of the person to be

treated, and on the bioavailability of the prophylactically administered components.

15 Typical contents of component a) vary in the range from 0.01 to 2.0 g, preferably in
the range from 0.1 to 1.5 g, in each case based on 1 000 ml of a formulation. The

weight data are based on the polyphenols present in the green tea extract.

Typical contents of component b) vary in the range from 1 to 150 g, preferably in the

20 range from 0.1 to 30 g, in each case based on 1 000 ml of the formulation.

Typical contents of component c) vary in the range from 00.1 to 80 g, preferably in

the range from 0.1 to 30 g, in each case based on 1 000 ml of the formulation.
25 The remainder of the formulation preferably consists of water.

The formulations normally comprise an energy content of less than 800 kcal,

preferably 100 to 500 kcal, in each case based on 1 000 ml.

30 High-energy additions such as carbohydrates and/or fats and/or proteins are
preferably not present. However, to improve the taste it is possible for small
amounts, for example 1 to 120 g/1 000 ml, of carbohydrates and/or fats and/or

proteins to be present.



25 Preferred pol yphenols present in green tea extract include catechin
derivatives, that 1is to say (-)-epigallocatechin gallate (EGCY),
(-)-epigallicatechin (EGG, (-)-epicate- chin gallate (ECg),
(+)-gallocatechin (GC), (-)-epicatechin (EC) and (+)-catechin (C), and

m xtures of two or nore of these conponénhts. 30 Commercially avail able
products can be enployed as basis for green tea extracts to be enployed
according to the invention. Exanples thereof are the products 9 Sunphenon
100S, Suniymécad @NUCM{Y of Sompheadha BE miBisteteeduringths0sonapldte (Beatkand pefiad |

obt ai nabl e from Tai yo .Ka u .. Japan).. r tea extract enpl oyed
accor di ngdb™M 5rlaﬂ§8rﬁqng§l&8a2ﬁ8@@%tpégﬁé%blﬁgmgglt&g(gmgn a%g\?@stkﬁf green

tea with Mpﬁwbo%m Bpéorﬂiggﬁ@ﬂ‘@)_ 80 to 95C. In such cases, five to ten
parts by weight of water are ordinarily enployed for one part by weight of

ted | eaves. The extraction normally lasts ten to 40 mnutes. Extraction is

f ol | owed fihltrati e filtrate i s concentrate n_vacuo, for
exanpl e tTIcD}X)(')grléel a%?@; C@?gp ﬁgntok?)iagcfrﬂlgfs?@rgplﬂigtngo S HTRe tireq HEQM?QPdhas
evapor at egyry §othehahga fieenvaer tol§0 yepabdSon The mdividtaiate: amimoYelgs. can be
enpl oyed directly for producing the formulation accordi ng to the

invention. It is also possible in place of this to enploy a concentrate.

The | . ! |14 Li f i ,
doscr | bed ey &R B EGflpoln e At B R o e SRR A P8 .
Foto t hi s \puy poie, rahbe fiioinh Driatoed @l gsbasdibdn @oitee @mihbexcikdncentrate is

extracted by shaking, for exanple several tinmes, with an approximately
i dentical volune of ethyl acetate, in order to extract the active

const! t uefMesrohuliBRbahd% adifySBRR M sAlILAbLAE!, S<BEEIAPBRUUAAIEAIbA
constant weight 1 n vacuo. The resulting résidue can be
of larger amounts, be divided into a plurality of, for example two, three or four, single
doses. It may be necessary where appropriate, depending on the individual

15 behaviour, to deviate upwards or downwards from the stated dose.

Any commercially available extracts can be used as green tea extract. These may

be water- or oil-soluble green tea extracts.
20 The green tea extract employed according to the invention preferably comprises the
constituents normally present in green tea. Examples thereof are amino acids,

polyphenols, vitamins, saccharides, minerals and caffeine.

The preferred amino acids present in green tea extract include theanine.

25
Preferred polyphenols present in green tea extract include catechin derivatives, that
is to say (-)-epigallocatechin gallate (EGCq), (-)-epigallicatechin (EGG), (-)-epicate-
chin gallate (ECg), (+)-gallocatechin (GC), (-)-epicatechin (EC) and (+)-catechin (C),
and mixtures of two or more of these components.

30

Commercially available products can be employed as basis for green tea extracts to

be employed according to the invention. Examples thereof are the products



enpl oyed as conponent a). For use in the formulation according to the
invention, green tea extract is enployed in dried or liquid form for
exanple in the formof a powder, of an oil or of an aqueous 25 solution.
Aqueous solutions are preferably enployed. The green tea extract enployed
preferably includes theanine and pol yph69nol s derived fromcatechin

derivati \@ﬁg)ﬁéﬂroﬁamﬂs&‘éﬁ Heh8A D HE- 1C%§H5Hoﬁ’%fe Vet O % 89e??'§éi above

as preferre wi de v r|ety of conpo §7can be &t donors

whi ch ar Sunkatd{all abtainaifle NOns Yatyost agakia@drmoy Jaxsanm)r ecur sor s t hereof . 10
Exanpl es thereof are amno acids having activity as substrate of NO
synt hetase, especially arginine and gl utam ne, precursors of these am no

aci ds, theig re@hMéb@&ﬁ%%b)@y‘é@'éﬂc@Fcﬁ ?@Hesrlq%énmér? 8LIdPRsind vihese

corrpounds 5 Li kewi se preferably enpl oy donors ich are substrates
of NO syrtdadingdeaves ef greenitea Mgthleérwa’ter ats bortsin@e d8Gitd BATE, In such

m di ne and SIN 1
(3 mor phartohes e A sdu) eiahE8t BHli s S BB Rsho e hep i cem b
conpoundsyeibihicdt teansicR. The dxebeNanhokRaRNiaBe @6itd i mWﬁéé’@@FaoErBﬁrsEOf and
which lead to release of the relevant am'™no acid through netabolic

acti vi t i dall OM%f‘%@t'QF ang e Bloate \@r@m@estraédane/a@eor foatexeeplofo ome ani no

aci d, r r N-acyl at e acid, salts
o ket o paney BEYE diand e OF BuTaahe hents Sttt £ Sehals bpuas
demapept irdedts. fhef fdtratel or powapat dtese earrquye@rcrréz,arytfbpyrcﬁrulcrhgwheff@rrﬁ&rbﬁon

di pepti des, % ch contai n the relevant am no acid. Exanples of tripeptides
are X- AAPRCOTONGA0 1K 1ByRNtiNaA- AA, where X and X represent natural |y
occurring am no acids, and AA represents the rel evant am no acid.

It is also possible in place of this to employ a concentrate. The latter can be obtained
by multiple extraction from the filtrate described above using a suitable extractant, for

15 example ethyl acetate.

For this purpose, the filtrate described above or the concentrate is extracted by
shaking, for example several times, with an approximately identical volume of ethyl
acetate, in order to extract the active constituents of green tea. The combined

20 extracts are concentrated to constant weight in vacuo. The resulting residue can be

employed as component a).

For use in the formulation according to the invention, green tea extract is employed
in dried or liquid form, for example in the form of a powder, of an oil or of an aqueous

25 solution. Aqueous solutions are preferably employed.

The green tea extract employed preferably includes theanine and polyphenols
derived from catechin derivatives, in particular from the catechin derivatives
described above as preferred.

30
A wide variety of compounds can be employed as NO donors which are a substrate

of NO synthetase and/or as precursors thereof.



20 Amino acid derivatives are preferably enployed in the formof tri- and,
in particular, dipeptides. Exanples of preferred derivatives of arginine
are the dipeptides Ala-Arg, Arg-Ala, Arg-@y and dy-Arg. 25 Exanpl es of
preferred derivatives of giutamne are the dipeptides Ala-Gn and Gy- dn.
Exanpl es of preferred derivatives of glycine are the dipepptides Ala-Qy,

Ady-Aa gdmpiss Heredd Are SRIRBRISGS H%vuﬁ@%%h\ﬂ 3}) §§$ét¥at§‘?§f ‘N@%gﬂhéfﬁstes are

phosphates, citrates, acetates, trates umar at ctates
and hydr aspeaali)&argﬂmnp@sﬁdtglommmb; piecarserpoéftesatdryinerguids; ¢aeiar e t hose in
whi ch conpone ne or _an i ni.ne precursor in the formof a
di- or tP %QB[&gbcgly I?F?Zteg ﬁﬁ&ﬂ”&@% %élo.fltt & 6PTREUIES of a medici nal
or nutrient forrulation which can be adm nistered gastrointestinally and
conprises a) green tea extract and b) at |east one NO donor which is a
subst r at éﬂ@ﬁl\/im@jﬁl’ﬂb@t aployeddisoNCadondre adticloare pulesitates of DO syritsetsoe
donor, rtl cy . CO cted fromthe consi st i o]
ar gi ni ne %ﬁ' ¥|% r"b L5 'ger glng;fate,trﬁgggrugmtﬁoargaogy nﬁ'?%lstp%@ﬂ?ég%’n,

i sosor bi Tséeﬁ'hlﬂlrfefﬁbeanmeil‘ﬂ gpBUSSHIHdlinoyaMReUahed)ne, sper ni ne- NO

sperm di ne-NO and SIN 1 (3-norpholinosydnone imne), the physiologically
tol er at ed salts or conbi natlons thereof 15 to avert or reduce the risk of

post oper & i The. f o i g
anpl o 11PaSr SPBLrERs MaiuRbieEe i Rb Gt R conEif etV
10 amino acid or precursor thereof and which lead to release of the relevant amino acid

through metabolic activities.

Examples of amino acid precursors are derivatives of the amino acid, such as esters,
amides, N-alkylated or N-acylated amino acid, salts or keto precursors thereof, and

15 short-chain peptides such as di- to decapeptides, preferably tripetides, and very
particularly preferably dipeptides, which contain the relevant amino acid. Examples
of tripeptides are X-AA-X", X-X"-AA and X-AA-AA, where X and X' represent

naturally occurring amino acids, and AA represents the relevant amino acid.

20 Amino acid derivatives are preferably employed in the form of tri- and, in particular,

dipeptides.

Examples of preferred derivatives of arginine are the dipeptides Ala-Arg, Arg-Ala,
Arg-Gly and Gly-Arg.

25
Examples of preferred derivatives of glutamine are the dipeptides Ala-Gin and Gly-
Gin.

Examples of preferred derivatives of glycine are the dipepptides Ala-Gly, Gly-Ala and
30 Gly-Gly.

Examples of physiologically tolerated salts are phosphates, citrates, acetates,

malates, tartrates, fumarates, lactates and hydrates.



| schaem a-reperfusion nodell 20 Every surgical procedure involves
reversi bl e i schaem as of organs and tissues caused by tenporary cl anping
of bl ood vessels. Such an ischaem a situation can be sinmulated in a

| ow-flow, reflow |Iiver perfusion nodel %ﬂ rats. 25 In this rat nodel, the
liver is perfused at a low flowrate in‘order to generate a |local oxygen
deficiency, i.e. anoxia, due to a reduced oxygen supply in the pericentral
liver region. Subsequent reperfusion of the liver at normal flow rates

i nt r oduc éLrORY NS whiwhrarermrefarakly mrepbyed e thoseiio whistecomeghemish) is hen

| eadi ng tQ .an _oxygen- ndent formation of free radjcals and
correspoﬁgglﬂg‘erép%}%@ﬁﬁﬁ pg%%ag ITH 8“8%51‘P?8 't‘ﬁ”é'@eet\ ed thereby of many
cells in the pericentral |iver region rel eases cell-bound enzynes, e.g.

| actat e hydrogenase and transam nases, and they can be detected and

quant i fi ddneiinvemionpalpe telates tolthe uspraigumenivivadpr natrienidorghilaiporevobichsery ar e
fasted overnight. fl ; : f e .animals receives a conbination of
green te ee%érﬁ'géﬁteéﬁé%?@rglgﬁr\nag@aag’r% #1({]@?@956 into the stomach (gavage).

An identical volgyrgredn teat ©ttrdcs addn ni stered to a second group (control).
The rats are subsequently anaesthetized wth phenobarbital, and the 5

abdonen i's opendd. ahlgsst PPaN® denaewnishds a sibstiaje el NO peithelasedandoaabi ng
the artery and pojlal o}ﬁﬁ'ad;r'g@%& E‘PthFJ‘N;EJﬁg&P#ﬁ@ +$@§§la§)f§ c{oﬁionddn"aer (about

70% of the total Iiver or “on€e h r eper fused
arnd the surgical wsalkdtadsfromasedrodm consisthas ef aryisiae Ughutaraingaptotasess io
neasured after 1.5; 3: 7 and 24 hours. n the control group, the

U 10 1] 1t g p, L
increase in transam%&@‘”&@% ?J“‘H'HQQQC%”n@PéOW&rﬁ'”'ff@iqsgﬂ‘tEF?PrWﬁ@Feeas a
si gnificantly smal bgfinddediR@ng, serhlSSNE, I@REING RSN Observed
under the conditions of” adm nistration of the conbination of green tea
(3-morpholinosydnone imine), the physiologically tolerated salts or
combinations thereof

15 to avert or reduce the risk of postoperative complications after surgical procedures.
The following example illustrates the invention without limiting it.

Ischaemia-reperfusion modell

20
Every surgical procedure involves reversible ischaemias of organs and tissues
caused by temporary clamping of blood vessels. Such an ischaemia situation can be

simulated in a low-flow, reflow liver perfusion model in rats.

25 In this rat model, the liver is perfused at a low flow rate in order to generate a local
oxygen deficiency, i.e. anoxia, due to a reduced oxygen supply in the pericentral liver
region. Subsequent reperfusion of the liver at normal flow rates introduces oxygen
again into the previously anoxic liver regions, then leading to an oxygen-dependent
formation of free radicals and corresponding reperfusion damage. The cell death

30 caused thereby of many cells in the pericentral liver region releases cell-bound
enzymes, e.g. lactate hydrogenase and transaminases, and they can be detected

and quantified in the perfusate.



extract and L-arginine. 15 This effect denonstrates the action of the
conbi nation of green tea extract and L-arginine in preventing

i schaem a-reperfusion damage. WO 2004/ 052352 13 PCT/ EP2003/ 012675 d ai ns
1. Use of a conposition conprising a) ?reen tea extract and 5 b) of at

| east one NO donor which is a substrate’df NO synt hetase, and/or of one

pr ecur sorg@glBirsaiey ‘E',Q@CWeigﬁ FNI%; %(3153-29@ eRRELLRY cR;err‘?\gﬂp Wﬁps%é)r‘{’ignfog the

gastrointestinal adninistratio efore”™ surgical procedures, In order to
reduce t enimaiskrestivpest apebimiation of gngen eatéxdrest and L-arginiee tdaicibtesed irgs. 10

2. Use of Pt ing to Caimil, characterized in that the NO
2 o5 Olng RSP ORI 0 C 8 byt gt e zed L ek, the
donor, i grogglasites). Mhematdgreds eR aGEREY 8haEGnefiz&T Qltﬁg@gpg%%’itg%ﬂ@’the

precursors of these amno acids, trinitroglycerin, 1Is ite dinitrate,

ni t& opr usidog)eraisi apsyedn Advartal ischagreiardfriee Ner is pericirmied e clNO amgl tre! Aitdry

( 3- nmor phal i nosydnane, i m of th hysi ol.oqi cal | | er at alts or
conbi nati%}quqrﬁrvgg}f_orgﬁgﬁirge&ppgr E’@rﬁ%ocﬁtﬂ? ) a@@BP%T@% qeféﬁ%:l?cgﬁ Ve

char act erhzgd fonokdabut. Mhesivegisilen RHEFESHY Bnd ShaBuRli@FWoRdSY c@iseal
procedure or ‘an enmergency surgical procedure. 20 4. Use of a conposition

according to Claim3, characterized in that the elective surgical
procedur g rQi j : C It gery. and t hroat
D S e I SalAPU R SE B e B 0 3 a8 S
10
In the control group, the increase in transaminases after 7 hours is more than
50-fold, whereas a significantly smaller increase in these enzyme activities is
observed under the conditions of administration of the combination of green tea
extract and L-arginine.
15
This effect demonstrates the action of the combination of green tea extract and

L-arginine in preventing ischaemia-reperfusion damage.



transpl antations. 25 5. Use of a conposition according to Claim 3,
characterized in that the enmergency surgical procedure is trauma surgery
or procedures for clearing up a septic focus. 6. Use of a corrpositi on
accordin 0 i characterized in that the green tea 30 extr

i ncl udesq’t"be%‘%‘ﬂégg#ﬁ pol yphenol s derivdd from catechin B@WE/%?QQ%@"ZWﬁ
Use of a ggmpesition according to Caim6, characterized in that the

catechin derivatives are selected fromthe group consisting of
( ) epi gal | ocat echin gallate 14 (EGCg), (-)-epigallicatechin (EG,

-epic aI | at e +)-gallocatechin (GC), (-)-epicatechin
(EC) (+§J‘JI C W%O%tﬁﬂf‘cg%%f'%@ﬂl ons of two or nore constituents
thereof. 5 8 e Qfech EAPRRdtiPR according to Caiml, characterized in

t hat conponent b) i's arginine or an arginine precursor in the formof a
di -5 or tripeptbde. obat legst one HQ@ deposwhichris acaubrstiiate of O witnetase, and/or

characterized in that the |atter ti onaIIy i ncl udes as conponent c)
gl ycine, a glycine EPE&E’F%%‘FSPWE‘H@ g@ Qﬂ a 10 di- or tripeptide, of the

physi ol ogi cafol yhd pleplpdtrth 6fd teiniulicROfor @asEORRISIAR] Q@rﬁlmétt?%%%efoa@
Met hod for the SUE@’I ort of surgical patients against the risk

post oper at | v@&Irgishploceduiasnd ewienie sedipeghstri |qftp@§tqmatlmmmpma@nsmﬁ of
a conpositi %avjevr’t éh kng a) green tea extract and b) at | east one NO
donor which 1's a substrate of NO synthetase, and/or one precursor of this
NQodonor, before a surgical procedure. 20

2. Use of a composition according to Claim 1, characterized in that the NO donor
which is a substrate of NO synthase, or the precursor of this NO donor, is
selected from the group consisting of arginine, glutamine, precursors of these
amino acids, trinitroglycerin, isosorbite dinitrate, nitroprussite, aminoguanidine,

15 spermine-NO, spermidine-NO and SIN 1 (3-morpholinosydnone imine), of the

physiologically tolerated salts or combinations thereof.

3. Use of a composition according to Claim 1, characterized in that the surgical
procedure is an elective surgical procedure or an emergency surgical procedure.
20
4. Use of a composition according to Claim 3, characterized in that the elective
surgical procedure is a gastrointestinal procedure, heart surgery, nose and throat
surgery, an abdominal procedure, vascular and/or joint surgery or
transplantations.
25
5. Use of a composition according to Claim 3, characterized in that the emergency

surgical procedure is trauma surgery or procedures for clearing up a septic focus.

6. Use of a composition according to Claim 1, characterized in that the green tea

30 extract includes theanine and polyphenols derived from catechin derivatives.

7. Use of a composition according to Claim 6, characterized in that the catechin

derivatives are selected from the group consisting of (-)-epigallocatechin gallate



11. Method according to Claim 10, characterized in that the NO donor which
is a substrate of NO synthase, or the precursor of this NO donor, is
selected fromthe group consisting of arginine, glutam ne, precursors of
these amino acids, trinitroglycerin, iggsorbite dinitrate, nitroprussite,
am noguani di ne, sperm ne-NO, 25 sperm di'fie-NO and SIN 1

3- nor phol i DEehifl bi i ated salts or
E:onbn?ngti ong@t@%{g?’go)??bl%mgﬁ/fb)?tcﬂgg(Ea%%?ﬁﬁg)ﬁ%eét%a'&]mg#drln'éﬁ%gE)d(::%r acterized in

that the adfrt)rgaliocatachin ¢3C), He-epioatpobint (E6Y), ComatechingCy anpcosisatnsarid b)
t akes pl aceg&fﬁﬁu@?%@g ﬂt?ﬁ%;'fﬂgf%?f?’o hours, preferably |less than twel ve

hours, Iin p hours, particularly preferably | ess than
three hours, before the operation. 15 13. Use of nutrient fornulation

whi ch can be adnministered gastrointestinally and conprises a) green tea
ext¥act afBdUsp oie ¢arpesitereaseyrdingoto WairoH, cbamcéeriredrintteatoforimrgnitiés ase,

. feank . . se.
of post oper A OBEG AR drefine Ak RARE farbRbr St loe 7 o0 17 'S

according to Claim13, characterized in that the NO donor which is a 10
substrate_of NO synthase, or the precursor of this NO donor, is selected
from t he 9gHsaPf EPENRASHRN BeCAHEGiontorelaingluchaiasterizeddn dnatdne lattert hese

o noguant anaglibhly hERRECRS! mpa Rl bRt R ARE pr e R M bR one
i mMmnes), of diloe tigedide| obiheadHygsioldgitelihyatobstatal §aitsothesufior patimstidrizer eof .
16 AbStraC%hereof.

10. Method for the support of surgical patients against the risk of postoperative
complications comprising gastrointestinal administration of a composition
15 comprising
a) green tea extract and
b) atleast one NO donor which is a substrate of NO synthetase, and/or one
precursor of this NO donor,
before a surgical procedure.
20
11. Method according to Claim 10, characterized in that the NO donor which is a
substrate of NO synthase, or the precursor of this NO donor, is selected from the
group consisting of arginine, glutamine, precursors of these amino acids,
trinitroglycerin, isosorbite dinitrate, nitroprussite, aminoguanidine, spermine-NO,
25 spermidine-NO and SIN 1 (3-morpholinosydnone imines), of the physiologically

tolerated salts or combinations thereof.

12. Method according to Claim 10, characterized in that the administration of the
composition comprising components a) and b) takes place less than twenty-four
30 hours, preferably less than twelve hours, in particular less than six hours,

particularly preferably less than three hours, before the operation.



Formul ati on which can be adm ni stered gastrointestinally and the use
thereof 5 A formul ation which can be adm ni stered gastrointestinally and
conprises green tea extract and at | east one NO donor which is a substrate
of NO synthetase, and/or a precursor thereof is described. The fornul ation
is adm ni stered before surgical proced&ﬁes, in order to avert or reduce

the risk i i i ' - ] [ i MCrn
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