Nutritional Conposition for Wwund Healing Field of the
i nvention This invention relates to a nutritional
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t he healing of chronic wounds such as pressure ul cers
(decubi tus). Background of the invention In nornal
wound healing, there are three phases which overlap to
some extent. Briefly, the first phase is inflamation
in which the clot fornms and stops the bl eeding from

bl ood vessels foll owed by extravasati on of nononucl ear
bl ood cells which clean the wound, and renove debris.
The Nudsitiopal{Gempasitign foy YoungdiBleplinghase i n whi ch
fibroblasts proliferate and accunulate in the wound
andFipld dfithe inyentiggen to assist in wound closure. This
phase is characterised by high netabolic activity.

e Shis)my R Skl o6 & harREA b ARKE (& IRMBHRE wound healine,
heapanﬁcwarlﬁ ﬂgﬁ laﬁaélgs pﬁrfla‘pslcavmméasm@rﬁ@rwunetulms (detgbitus).

in increased treatnent tines and stays in healthcare
facilities and distress to patients. The process of
wouRgckgraungd pf theinyention e r upt ed i n any of the phases
descri bed above as a result of factors such as

The ressure

i nfection ,or utriti e i ch
Tt o e delnd ity dncnBeGS RSt S on el & sgme extent.
a mebﬂy,Ltha firsiphass is infitehin htdereincwhiel did det fokmpaid evpsthe bleeding

?Lgegﬁ.} ‘Ifi 9 ?‘Stfgltl cﬁ’{%ﬁfa‘v?&tﬂ%ﬁ %?h{%l H&Jlédrtbll%ﬂi cells which clean
exhtlisi womrd: w@‘ég@raovm debiris. ohe newgphasene ibs gragiulaplonyihage in which

a nﬁﬁfd)bia‘%fs ﬁrBﬁfe?ﬁ@ &fd AUk BRE $n ﬂ[édwgﬁ!&f £ ASIEQRAMaECh to assist in

with in i dual s_not_chal | enged uch abol |

st r ¥94RS, c 1% h B%ﬁﬁee‘ﬁti’ “ﬁ%‘ii’ ggerf@%?a‘l?f&co?@l“ty- Finally,
suf E}ﬁtﬂeﬁgl ol bEgin tb beveradeudd®y sinply fail to heal.

ha recent years, much attention has focused on the

role of arginine in wound healing. This is discussed

f or Delagagloe impaiuSPwonod Jeddig isha probikims dbohesdthacare professionals and

ent ﬁﬁt?éntsnééti'i kdsbROM increased treatment times and stays in healthcare facilities and
distress to patients. The process of wound healing can be interrupted in any of the
phases described above as a result of factors such as infection or malnutrition. The
pressure ulcers which frequently afflict elderly and bed-ridden patients are a
particular concern and these categories of patients are often found to be suffering
from malnutrition. Indeed, all patients with acute or chronic wounds exhibit
increased nutritional requirements, displaying a need for increased nutrients and
energy as compared with individuals not challenged by such metabolic stresses. If
these patients are malnourished before suffering wounds, the wounds may simply fail
to heal.

In recent years, much attention has focused on the role of arginine in wound healing.
This is discussed for example in USP 5,053,387 which discloses an enteral nutritional
formulation in which 1 to 3% of the total energy intake is preferably provided by
arginine. Similarly, EP 960 572 A discloses a nutritional composition suitable for the
treatment and prevention of pressure ulcers which includes arginine as well as large
amounts of vitamins C and E. The role of arginine is also discussed in USP
5,733,884 which discloses a method of providing nutrition to a patient with an acute
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formulation in which 1 to 3% of the total energy
intake is preferably provided by arginine. Simlarly,
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suitable for the treatnent and prevention of pressure
ul cers which includes arginine as well as |arge
anounts of vitamns C and E. The role of arginine is
al so di scussed in USP 5,733,884 which discloses a
met hod of providing nutrition tda patient with an
acute CONF5RVATSONCOPRYor chroni ¢ wound using a
osition in which at | egst 2%.af the is ) i
or 00T RIS VCHRg RIS SHRPISHENS NGB Ikest By B Bieicnetey is provided
Thi by padisint ahy plgd Sesd SlﬁSuﬁth@t prolige.nihiy @insht rhlypbﬂheﬁses that arginine

ha ve ner.gi stic_ef n., enhanc
o PR A L Rl L e 3 AT WRHRE nafifhe. Mgmmerciatly,
as thaiet srblacuingyer of prostuctsgnarisetied ah euikabigfoo prothetitgwiosnd healing on

t I
a.{ A@ %ﬁ dﬁl' wﬂ%{&}ﬁ¥ﬁ liné;ig d&a 811 eﬂtg d%%ﬁh]ﬂg f EYBITAN® and
ar ghRGIBAID®| early rel evant to the wound healing

process. However, arginine is also a precursor for the

formati on of n|tr|c oxi de which acts as a vasodllator
andABnficAuds sypRi of MEIHBhes slearlgplgiant tp the weynd healing process.

desHoael€r, h@inifd istdlwad pigcirkbr fon ﬂievfoekuahcﬁl SfnikR @é@@wﬁ&h acts as a

to hi no s.of nitri xi de and
o PR SuRhe R &b RS0t ik el ildrabte o it
nut 1l indivighals up pbee repdsed clonhighnamgudis gif diticelogidef and yet this will

e

| i Klgivels o zrgininki-gseep faspaanipbn Lo Cyaohies Cyn @am@ldublntrcMetab Care.
cri 6'199'9'33’20625' %Bfe%%ls 19tls Fu$té H’lte:1§i qus! 9%% ﬂ%ﬁﬁ‘ﬁH{l} f elderly,

sores 'l "al'so suf fromcaonditions for
| evléffdéidéﬁn AY t:liﬂilqallwll dP@U@Frt% abiask Pladsvisipping Ressume sorawrlhalso suffer

Iet ftbm, coHdEi’cbﬁh fol Wikieh Bibh:1&wds gﬁﬁtd&&aae ilrsldzﬁﬁﬁéi %/ndiéatéch@ Takala et
nv e present invention
pr o I’E\L ﬂl\ﬁ@filf}t 2&2\1%23%%)3| tion for pronoting wound

heal i ng conprising a protein source, a lipid source

andS ﬁ%timéﬂh%n ?Hrce wherein no nore than 1. 8% of
thetot calories o

In a first aspect, the present invention provides a nutritional composition for
promoting wound healing comprising a protein source, a lipid source and a
carbohydrate source wherein no more than 1.8% of the total calories of the
composition derive from arginine and wherein the protein source includes proline in
an amount of at least 3% of the total calories of the composition.

In a second aspect, the present invention provides a method of providing nutritional
support to a patient with an acute or chronic wound comprising the step of
administering a therapeutically effective amount of a nufritional composition
comprising a protein source, a lipid source and a carbohydrate source wherein no
more than 1.8% of the total calories of the composition derive from arginine and
wherein the protein source includes proline in an amount of at least 3% of the total

calories of the composition.



conposition derive fromarginine and wherein the
protein source includes proline in an anount of at

wo e@sneB388 of the total calories of the conposiPCDRP20D4013787

10

15

20

25

30

a second aspect, the present invention provides a

met hod of providing nutritional support to a patient
Wi th an acute or chronic wound conprising the step of
adm nistering a therapeutically effective anount of a
nutritional composition conprisilig a protein source, a
l'i pid source and a carbohydrate source mhereln no nore

th 8% of the total cal or.ies of. conpaQs
dor & thFdanset Tt RiSSeH GVRILPEROYIAES TqREI PoRsgiRc souree, a lipid
i nCécitesard DEdrbehyidrata oracofon theofmamb fattassdf aB%KapellthJeformulatlon for

t ot al lories th [ t
t heprb)p]eozl&gt ?ngﬁ?a[h&g \glﬁ)eggg dllégs n?cﬁ'e tﬂan 1t8f/' og tf;i‘%{i’oergl ¢alories of the
souformplagiohideriste Swur exginine and sdetain yldfr pitotein gonree irfadirdes proline in

t Ne I RALLATYI Ra ﬁfs*’/aom@ RREdifes/ SRR BLL AT of OF

pronoti ng woun ereln no nore than 1.8% of
the total calories of the fornmul ati on derive from

ar QDBtaﬂl%ndﬂgﬁbﬁbﬁtﬂefﬁv@ﬁt%ﬁ' n source includes
proline in an anmount of at |east 3%of the total

calories of the fornmulation. Detail ed Description of
t heAlthyesrt thennfibinfough phhe bmeeaWBMth@almQQﬁﬁce@é dedegibed above is

\é\?gglgtfﬁg 5 %éﬁ‘{:%ﬁq? ¢ e\fse?lgog ﬁﬂ"l Hj'af g%\ﬁg aI t%ePa{ne&hc?nutﬁtlona‘i approach,
t heatéqepts ite rodtlaie ﬂm;r[ﬂjas@pmnoh@ risks wedritas theogramdaticat phase offers

thi ﬁet%??)?)?en‘ﬁ@r f(%{'t e. ent Iérg?Ht?oﬁ hgf gli§ hgé'eaf'lé's!vaclohﬂébtive tissue is

phase 0 nutri |ona
| nt emileasised and prpre ﬁh@ Hasd thisdigsepisresmoged of eellpgens Collagen is

Sy NLOeR $8 dnARSladi®y ﬁohﬂé‘fbbg&ﬁ’l@%) art gﬁélt@ &ll!)@u! §3%) and the presence

ed of coII is.ric he am.
2o %%F%P‘Pﬁ@ pd mra%ﬂtg%dg@%%% fe&%teﬂn g?] gy, collagen
t hec@ﬁ@ﬁb@éﬁicﬁtl&h‘mdaﬂthw abe holsaviafablatresdfficiehi quanfit However,

I f
oL RIS HBE e A g% oG b RR B i it
suf ipprecated qhed\mmdmylualmme\lmw sefiered avountls miagtingssieveinrless of them,

onl ?argpﬁl‘dﬂ %dgin% g§ ﬁé{t a%%ﬁeltagf éﬁtﬁa@dné% aﬁc‘ésgﬁltlgp&ieﬂa#y ammo acid. In

& appr have suffered
vvouﬂ?@s cafpgy of ﬁ’g@glduék?eﬂl fesing 310111 meHpUtHPR | for| Whatgvegsreason, these

Pr ofHo@ é§nﬁ9tbe%ﬁﬁﬁﬁdﬂyyp1bﬁ(§iﬁfc€@ dTRS cafp&SEaNsf @k present invention

dief atlil re oq]e ns(tjlpf;j‘lr—smentbed with proline in a quantity sufficient to facilitate collagen

synthesis. It is particularly suitable for the amelioration of pressure ulcers but may

also be used in the management of acute wounds including before and after surgery.

The composition of the present invention does not need to be supplemented with
arginine - of course some arginine is likely to be present as part of the protein source.
However, it is widely believed that arginine also has a role in the inflammatory phase
of wound healing and, for this reason, the composition of the present invention is
preferably supplemented with small amounts of arginine subject always to the
requirement that arginine must account for no more than 1.8% of the total calories of

the composition..



the case of individuals suffering frommal nutrition
for whatever reason, these shortages may be
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invention is therefore supplenmented with proline in a
quantity sufficient to facilitate collagen synthesis.
It is particularly suitable for the anelioration of
pressure ulcers but nay al so be used in the nmanagenent
of acute wounds including beforetand after surgery.
The conp03|t|on of the present invention does not need
of .course o e

ar gl P ETROSIHORe Tl e PrBasth neeafion coinify Sefion, gt protein, lipids and
pr otabuhyxbamec end Hoxyeter administsredi dedlly bel engareldly.t hdhe composition
arg e inflammatory phase of

hlgel‘f%g%@ngwg%zab%y g?bsﬁ{:@éfeason t he conposition of
the present invention is preferably supplenented with
SMapl,4H0Y ré%§eh b1 & ﬂéa‘ﬁhﬁ &s HibL ﬁﬁmﬁéé"’?ééﬁlﬁ fh b RGtabolic response that
requi renent at argini he nust account no nore
t haicludgs, o fequement for & lrgati propertionnef total calories as protein than is

CONRRGirkd Wy 17N %eﬂ&%?&ﬁlﬂat% OfRésBﬁch I 15 0kks |t1‘iﬁt eéiitér@ﬁ fortification
ein, lipids and_carb

cont ai Ns. sour ces 0
e SIRE oA St 1P SAbReCElsfly tie ynthpNe of vsceral proteins
conpmab id i:hbrpmteﬁi aﬁﬁ&ﬁ of the pydsemiSinabctidn greRbabity abrstitutes at least 25%

P ObFiR bt SRAEY Lol b BB RR, ORI Bcast 25

requirenent for a Iarger proportion of total calories

as pr

o KPR RO A R i o
| ar chqrrapAsel esWhEY Bf otedli 3 kydiohsed [pé-’rtepe frgfeamino acids and even

synhhiastes &f inthc caelaathycmgéeel ﬁﬁ)tcﬂﬁﬂ aﬁ@/olv HReP&RiO! dtids, 1n each case

source.of th rabl .consti tu

S Sl yB RS b ik Sy P, s ST B 5 e procin

conpmatd bbHihe presat mmehﬁomtd gelem:ed aagiel@@Rohighegtiametuyt of proline in

Of fﬂefgrg{e 1? s ﬁso{oeﬁ‘lﬂm%%értﬁﬁ And Tt ﬁfat lﬂ%&ﬂ tb %%l alfl‘a%@ 9s the free amino
nt act sources such as cas

as heidyr oI ysed proteins, free amno aC| ds and even

m xtures of intact and hydrolysed proteins and/or free

am no acjds, in each, case suppl enennﬁd wth fr

pr oPTeferahlye projiseiconsitnips af lead 10 G i the calpries ek §lﬁ|cymposition of the

t hepRE@itehvertiod! g thik 16 opécﬁﬁﬁbﬁtm)tﬂttﬂﬁtdl @sllotiss, the composition will

sel relgetdetg bteosu pl%menteg %y ahglﬂ%sé%a(go lilxlf’]eti gh reoplrotem slol?lrce) proline.

The total calories/gram of nitrogen of the composition of the invention is preferably
about 160:1. The total non-protein calories/ gram of nitrogen is preferably about
110:1.

The composition of the present invention also includes a lipid source. Lipids or fats
are the primary source of stored energy in the body and energy from fat metabolism is
used in all normal cell functions. As far as wound healing is concerned, fat
metabolism results in the formation of prostaglandins and other regulators of the
inflammatory process. The lipid source used in the present invention preferably
constitutes about 20% of the total energy content of the composition. Of this 20%,
preferably about 8% is constituted by mono- and di-glycerides of fatty acids. The
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the conposition of the present invention. At this

| evel of contribution to total calories, the
conposition wll need to be suppl enented by about 3.0%
(by wei ght of the protein source% proline. The total
cal ories/gram of nitrogen of the’conposition of the
invention is preferably about 160:1. The total

anoto1tbr 7 b5 sl bRl B98Reh 3P o Thl nfpre preforabty

al seboutdtlides a |ipid source. Lipids or fats are the

primary source of stored energy in the body and energy
fromfat nmetabolismis used in all normal cell

f undhe oesuposiiona pf 4Be \pyessat meventiny 3lso desledesnadcarhelydrate source.

et @deddss N @8 UprtiSaryn fildh &of QelTBlal Get@bolin® SraghA) disBfes including
and. ot her rzgul ators of tgg)? i.nf | aaﬂ‘]ratorhygﬂr 0Cess gh.e

| i pleoesiics dirrarbaehs ARG fhrellatts allh ok Ntich aps erelvs g the wound
cgnaédlingt;ﬁc;ceab.oGmuéza%ﬁqfeedzdgletotxmalfthﬁpgf@y ngam;(mgtdeﬁfands of wound
the, c osi.tion. i S % ,prefera . about 8%.i .
conbFAHT ke arate ot ushd 0 Heydientiipalin preferdhly constitutes
TherlbnitoS@h6 of thet total- Sef@t tontenti d thes compbsitiam| ySuitable sources of
bet ' ' 0r.e 4o a ta .
ConsiBB ket miliotex aPLEIRES Brbr@ll; i chipolfrate source is
car bdsiaaitiatle frsp of bistose@ ucose is the primary fuel for

cel lular nmetabolismof many tissues including
| eucocytes, macrophages a

rid fibrobl qsts al | of,v@i@ch .

ar e ViaHEns, dgmerals gad s e lHBERt e et degortat jmothe weund healing

Eeeﬁ_ﬂﬁeiso_rllr’]ieﬁraﬁl%etr}]ﬁ g@ﬁipﬁéiﬁoﬂbfalﬁmi}ﬂegerﬂ efesntion @f 1eadiUdiEnplies with
eal,l ng. e.ca 0. rate our ge sSe resen

ot POl ARt S ot it Dot 1By B bR tary Foods for

t ot Speaaie Mgdicad nPeupbsasf as hregadspibssd imicronBinidndd)| eHowever, certain

SOULG . r r |5Eﬁjt dext i roge

Pr e#gg‘ggﬁ%zlﬁ‘t@h g&gﬁgﬁ%ﬁ%‘?aﬁn so%l?cg))fi gbgrllfg;l% gﬁlﬁ aai%lay therefore the

f r eeorgpositien efthe prseriinventioninieleaby sontaing mose Hian fsiesommended

ar enghigfirh Relstitainhst O 8ndBUREnSedbd, Bihc and selenium.

A liquid, ready to use composition according to the present invention will now be
given by way of example:-

Example 1
Caloric density 1.25g/ml
Protein 30% of kcal
of which (by weight):-sodium caseinate 50%
milk protein concentrate 45%
free L-proline 3%
free L-arginine 2%
total L-proline 12.4% of protein source
total L-arginine 5.0% of protein source
Caloric contribution of total proline 3.7%

Caloric contribution of total arginine 1.5%



process. Preferably, the conposition of the present
invention at |east conplies with the conpositional

W@rios@6i768 set out in Directive 1999/ 21/ EC on DP@L/BP2004/013787

10

15

20

25

30

35

Foods for Special Medical Purposes as regards these

m cronutrients. However, certain mcronutrients are
particularly inportant for wound healing and therefore
the conposition of the present invention preferably
contains nore than the recomrended mini num | evel s of
vitam ns C and E, manganese, zinc and selenium A

liquid, ready to use conposition according to the

present invention will now be given by way of

exahiplids - Exanple 1 Cal 80%oofdkenkity 1.25g/m Protein

30% of k whi ch (b ' ) - -sodi um casei nate 50%«zo
mlk pro g#%ﬁ%oncentratgqﬁgﬁgpﬁge L-rroline 3% free 5%
L-argi nine 2%total L-pfemiale 12.4% of protein source 34%
total L-arginine 5. 0% ofsprpiein source Caloric 20%
contribution of total proline 3,796caloric . °
contribution of total amngrearkdirglyegrdssefisuackls kcal 8%
of which rapeseed oil 3&¥WkGarn oil 34% soya oil 20% 39

nmono and _di - gl yceri des Jfatty acids 8% mlk fat 3%
n-6:n-3 . 2‘?’% Phi1

Carbohydrate 50% of kcal
of which corn syrup 52%

sucrose 43%
starch 3%
lactose 2%

Vitamin C 125mg/100ml

Vitamin E 7.5mg a-tocopherol equivalents/100ml

Manganese 1.9mg/100ml

Zinc 3.7mg/100ml

Selenium 19pg/100ml

Osmolarity 470 mosm/Kg water

Water 80.3%

Density 1.087g/ml

Total cal/g nitrogen 160:1

Non-protein cal/g nitrogen 110:1

As will be appreciated from the foregoing description, the composition will also
contain other micronutrients of the type conventionally found in enteral compositions
in accordance with EC Directive 1999/21/EC as well as flavourings such as coffee or
vanilla, emulsifiers, thickeners and stabilizers of the type conventionally found in
enteral compositions.

The nutritional composition may be produced by conventional methods. For
example, the protein source and the lipid source are dissolved in water, preferably
water which has been subjected to reverse osmosis, to form a liquid mixture.



Car bohydrate 50% of kcal of which corn syrup 52%
sucrose 43% starch 3%l actose 2% Vitamn C 125ng/ 100m
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Manganese 1.9ny/100m Zinc 3. 7ng/ 100m Sel eni um
19ng/ 100m Osnol ality 470 nosni Kg water Water 80. 3%
Density 1.087g/m Total cal/g nitrogen 160:1
Non-protein cal/g nitrogen 110:1 As will be

appreci ated fromthe foregoing déscription, the
conposition will also contain other mcronutrients of

P R R A S A
f | aPoaferahlys a $omshgrade aoilfidier ﬁpnmamgelteéole swmdesis isek s,

t hi ckeners and stabilizers of the type conventionally
found in enteral conpositions. The nutritiona

conpbsitemperatray dfethpredec éd copvesiynahah a10°Getohalput 80°C to aid
For qR%&RRl &F thE RerBdighs] @oﬁﬁiéf&ﬁlya RehilaBR lhq&ﬁ@rsstﬁh‘j} ®€ used to form
are dissolved in_water pre%gy%{\ater whi ch
beetheslimidsusyre &reietad hs @Hoehibeiligui 811¥‘B¥erﬂsaﬁdil‘%séﬁ§]1 tg about 6.3 to 7
m xmefogargfaabﬂw@[rommy be dissolved in the lipid

source prior to blending if desired. Preferably, a

food grade emulsifier froma vegetabl e source is used.
The Affeerpe¢matation of theHequiditerturs the mashgdtatey satveaiis added together

50060, tﬁg éﬁ%ﬂ? %)sgoltvgblglnqgredlents including, for example, vitamins, minerals,
flavourings and colorants.

The liquid mixture may then be thermally treated to reduce bacterial loads
(pasteurized). This may be carried out by steam injection or by heat exchanger; for

example a plate heat exchanger.

If a shelf-stable liquid composition is required, an ultra heat treatment (UHT) is
preferably conducted after pre-heating to 50-85°C. For example, an indirect UHT
treatment may be conducted at 140-155°C for 5-8s, in a tube heat exchanger. The
liquid mixture may then be cooled to about 60°C to about 85°C; for example by flash
cooling. The liquid mixture is then homogenized and the resulting homogenised
milky liquid may be aseptically filled into suitable containers such as 200 ml cups for
oral feeding. Aseptic filling of the containers may be carried out by cooling the liquid

mixture.

If a powdered, reconstitutable formula is required, the homogenised mixture can be
evaporated and dried to powder; for example by spray drying. Conventional
procedures may be used.

Experimental Example

Normal human fibroblasts were trypsinised and seeded in 12 well plates at a density
of 10,000 cells/cm®. When confluent, the cells were transferred to a culture medium

with an amino acid distribution and concentrations designed to mimic those in human



di spersal of the ingredients. Comrercially avail able
liquefiers may be used to formthe liquid m xture.
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about 6.3 to 7 with food grade hydroxides. After

preparation of the Iiquid mxture, the carbohydrate

source is added together with other easily dissolvable

i ngredi ents including, for exanple, vitam ns,

mnerals, flavourings and col orahts. The liquid

m xture may then be thermally treated to reduce

bact&fihnals d10RHS o PESIHRIT TR QLI clitufeshdte RBviBET [rt6 Gw8Wategories, a

by steaminjection or by heat exchanger; for exanple a
pl atentiod anltesecimawdish. the fouliughsietlivem gonteined 2@l mM proline and an

conposition.is required n ulira heat treatnent .

o Brriab e vt it Polid. Elbn, SO TER GEEERM proline
For A@xannl fourd fibidbiist-86tditibTed! fRatufe 0bnH N €00 microgram/ml beta-
conducted at 140-1550C for 5-8s, in a tube heat

ex chraingeroprivhirilei tq preyent coss-lanking of pelingse modestbas in ¢he cultures was
about.. 600C.to about 850C.. f or fl.

c oot G e ity BEia® e FRER R4 s i Biulgggmermbrane and

t hepoBed fdri &Ba%‘@ﬁ?ﬁ@ﬂécﬁﬂ@ht Rvitiy pblyeloingl iffaiurkteabsorbed antibody. The
aseptically fiTled into suitable containers such as

200vahie sheyEn fion therapline-amppignented pappies iy relatiyedp theeontrols set at
con@@oners maybe carried out by cooling the liquid

m X If a powdered, reconstitutable formula is

requi red, the honobgeni sed m xture can be evapor at ed

and dried to powder; for exanple by spray drying.

Condampleonal procedures may be used. Ex%élficﬁﬁﬂpg}’al“e

Exanpl e Normal human fi brobl asts were trypsinised and

seeded in 12 well plates at a density of 10,000

cel Cehigoif0.20bhenVidaolide)ent, the cel | s wei08% r ansf err ed

to a culture nedi i th mno acid distri j on
andPrlResRPRSPrRRd (15 @Afiﬁr&m‘% moc t @Q%%%%

humanserum as cl osely as possi ble. The cell cultures

were divided into two categories, a control culture in

whi Thist keparimhdniale exanplamslvove dhate dugnano fibrabilastsolrespend to proline
and

s@%lementation with a 50% increase in collagen synthesis. In this proline-
supplemented medium, increased collagen synthesis is independent of the addition of
growth factors or other mediators stimulating collagen transcription. It indicates an

increased substrate requirement for efficient collagen synthesis.
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contained 0.592 nM proline. After 24 hours
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m crogram m betaam noproprionitrile to prevent
cross-linking of collagen nolecules in the cultures
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type | content with a polycl onal9 i nmune- absor bed

anti body. The val ue shown for the proline-suppl enented
san@*£ﬁ§is relative to the controls set at 100%

Sampl e %f control value Control (0.201 nM Proline)
100% Prol i ne-suppl enmented (0.502 nM Proline) 150%
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fibroblasts respond to prolin uppl ementation.with a

5096 i ncr SRIRE i T spUgBAnd g ey EERS 1Psg wherein'ho Moo than 1.8%
pr ol i nesupfieadrhtadrieed theconpositias eldrivefifoagerginine and wherein the
synthesi s_i.s_indepe . LD 15 r .
Pactors PSR REPERERHERLpRYink If of SibUT P lealleibPite total catories
transcri pffhegompositionli cat es an i ncreased substrate

requi renent for efficient collagen synthesis.C ains 1.

A nutritional conposition for pronoting wound heali ng

conmdr i si Agnuritieeal epmpesitipe accaydmgdp Claisy A cehaipig af least 3.5% of the

car bohy df#41&akRids 6L1HRBHPLLLBA deBVEfibdiodnd3% of the
total calories of the conposition derive from arginine

and wherein the protein source includes proline in an
anognt ofA mitritieas codposfion hecordinglto chimrli @ wherehel .5% of the total
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of the conposition derive fromproline. 3. A

nutgitio aé%fgfgﬂ{ﬁﬁ g&tng?salf&g QFEB At QJf %Jtl%iﬂfééedﬁ{g €laim wherein the

wherein 1. ) alories o €_COomposi t1 on ..
derive fpiteinseirae penstintesatienst 28 onddhe otrhppleries offhe composition.

according to any precedi ng claimwherein the

5. A nutritional composition according to any preceding claim which

composition has an energy density of about 1.25kcal/ml.

6. A method of providing nutritional support to a patient with an acute or chronic
wound comprising the step of administering a therapeutically effective
amount of a nutritional composition comprising a protein source, a lipid
source and a carbohydrate source wherein no more than 1.8% of the total
calories of the composition derive from arginine and wherein the protein
source includes proline in an amount of at least 3% of the total calories of the

composition.

7. A method according to claim 6 wherein at least 3.5% of the total calories of

the composition derive from proline.

8. A method according to claim 6 or 7 wherein 1.5% of the total calories of the

composition derive from arginine.
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