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Thie i fmunostinul atory conpositions of this invention are suitable for use
in patjents who sufferfromde- pressed host defense nechanisns, e.g. in
patients who.suffer from depressedE?E%”q;%?nse mechani sms as a result of
post -surgi cal trauma, cancer, chenotherapy/radlation therapy, sepsis,
trauma, bm&g&zunosup- pressive drug therapy, malnutrition, or

t ransf usi ed i mmunosuppressi on. 40 It has indeed been observed
that the body, when undersevere stress, cannot readily nobilise the
nutrients necessary to secure ﬁ Egr @I i nmune. function. The adm nistration
of thegconposition of the inve keal in, restore and enhance
the i nmune function where desired. The imune systemreacts surprisingly
qui ck and favourable to the adm nistration of é:h‘is crrposi tion of the

i nvention. SuieroyeApSyurceons may accordingly yed to enhance a
depressed host bhahensrowenqNafUR Ciseifiated)eSt @gsgoa ghormal immune function
i RA hman wi t Argiabde ci ent i mune response, t@.gshgance the devel opment of
the i Mmune systemin a devel opi ng human; or to enhance a senescent i mune
system of a Yd?h‘é BPMFRERt | on accordi ngl yal so provi des the conposition
of the .inventi 9dextxing , 5 nethod of mai nt¥7mén@ or stinul ating the
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orni thine b) a%§gﬁ§gﬁrgg§e%%gg€r(g€?teéﬁ'ao@@g-3 Bgr?/uﬁsatur ated fatty acids,
and d) onega-6(ﬁe-f.m§a‘§,;m}@&nggg Yy aci ds, iltg ?5n§t hod of manufacturing a
dietary conpositiDypieal Faticy Aclia pjz,qij_pventi on'forthe stimulation of the

I MMUNEKRS55  functi(MCT B-1hg, hevganih@dy) The conposition of the invention may
bg_obtained in a flimoteidkmoid 2p8+4.Seg)e. g. by adnixing the ingre- dients.
The fol |l owi ng exaff§icesapeantaenaigt acidhe(BPayentli.on2.0dg) EP 0 367 724 Bl
'EXAMPLE 1: COWP cefphe !’-‘%Ga#@c)'(l@gero-ﬂ&emﬂo Bt rogen Source Intact

Protein (Na/Ca Cag g%& rmdes?_m S’d 8-11 g, erggilN g2

18. 75 29 Car bohydr é ok :ngh x8¢4d96-10 g, including e.g. 3.6 g 197.6 g
15 Lipid Source &ructur €doLTy B<ome8ant &¥FAL 1] 710A) 25.0 ¢
Menhaden O |IrRNar 8édddeed, unhydr ogenat ed) 16.75 g Typical Fatty
Acid Profile 2@east RNA (MCT 8-13 g, e.qg. %?85 g) (Linoleic acid 2.5-4.5
g) (eicosapentaenoic acid -(EPA)- 1.0-2.0 g) (docoSahexaenoic acid -(DHA)-

0. 25-7°00 g)TypMalotinskeotidé Pdofillet y aci ds 8-11 g, e.g. 10 g)
(Pol yunsat ur at €¥racilt0.34e@dd ) 10 g, including e.g. 3.6 g onega-6 PUFA and
3.0 g onega-3 (PUPAIneQulBNREg)east RNA | 1.88

930 Typi cefadioRE QR ahs S, e

8% . (Thymine 0.01-0.09)
Vitamin and Minerals | % USRDA(1) X NASRDA(2}
I Vitamin A (IU) = 10,000 -
i 4 Vitamin D (IU) "400 igg | igg
- Vitamin B (IU) - | 90 200 | 300
Vitamin K (mcg) . 100 Aax © 70-1404+
Vitamin C (mg) 120 200 200
: FPolic Acid (mcg) 600 . 150 150
& Thiamin (mg) - 3.0 200 200
Riboflavin (mg)q : 2.55 150 . 150
Vitamin B6 (mg) : 2.2 100 110
Vitamin B12 (mcg) ' 12.0 200 200
Niacin (mg) 30.0 150 150

- Choline (mg) 400 woh 400-900-++

55



fUracil 0:34-0.47 g) (Cytosine 0.15-0.28 g) (Guanine 0.56-0.77 g) (Adenine

0.53-0.649 g) 35 (Thym ne 0.01-0.09) Vitamn and Mnerals

% USRDA[ err], % NASRDA[err] Vit 10, 000 200

200 40 Vitamn D (1U) éﬁb&ﬁzégp) 100 100

Vitanin ‘B (1U) 90 200 _ 300 Vitam n K (ntg)

100  *** 70- 140+ Vitam n C (nm) 120 200

200 Folic Acid (ntgQ) Biotin (_ 600 &530 . A 150 4

o ng ) 100 . ~0.

Thiam n (ng) Pantothenic ()0 2099.0 100 200 R bo?l' %’“}2' 6:(”9) q

2.55 150 séelunV(dag11 BS 2(5P) 1.6 ok 2. 1.1003,

110 Vitanin Bl2 (ntgPotassium (g)(1.92003.0) 200 ek 2001 )¥i7asig294 MO)

30.0 150 Chldx3d€Hg) i (167 (tag}.0) 2.0 xRk 400 1.735%%.

400- 900++ 55 EP "0 Ca8bAumXg)B1 Biotin (rr?)z 120 0.3 120 100.

0. 1- 0. 2+ Pant ot heni cl’ 'i’““gmg) 10. 0 10%8- 1204-7+ 5

Sodi us (g) (11t02 1.1-3. 3+ assi um

(3(1.9 t0 3.0) 1.9 ,I,:n:ﬁ‘?g‘gw -5. 653 Cnlori de,(gl%1.7 to

3.0) 2.0 Copper (mg) L-7-5. 1+ CI urrljg) 2.0- 0+ 1.2

120 _ 121 ga@sphorous (g) 22.5 150 1.2 12Qsg

120 Magnesium (ng) Iron (mg) 400 180 100 100140

| odi n& (ntQ) Seleniua (fi&y) 100150 dedee 1005aM200anese

(ng) - 3. 0Chromium (mecg) 1500 5 5*‘()‘!+ Oopper (%zom

. 125 Holybedepum (meg) zinc (I09)  ** . 150

150 Iron (ng) I 100 15

-Sei enl um ( Neg) Vater 751?%85y veight otl%)e total cenposébiezoo+ Chr oii um
150 _ 50- 200+ Mol ybedenum ( ntg)

\36 ***Nitrogen Source 1503350kkn1V\ai2aX of e 360£10¥a16Rid Aot t he tot al

~ conposi tion 2Marbblydcgen SGimeec?0 keal 333%kafathe t@G edlorbe amoiral cal oric
anount Car borlgiditSoussirur ce 733kkrall ~ 2583%fotha metaloesliortailagount anount Li pid

Sour cgs 375 kcal - 25% of the total caloric amount 25 (1) USRDA
United Stat(ep BsROAMEnided SPhtésaRecodhénded Dietary2AlloMizelDA Nat i onal Acadeny
of Sci ences Reconended Dietary 30 Al | owances + Estimted Safe and

.Adequat e Dal |y Dietary |ndexes of Selected Vitam ns . and Mnerals, HAS 1980
oth RDA ++ (85t MR RRY Nastonal pcademyaRE Sedences 3‘“"‘"“1‘«9 BEFA est abl i shed

Allovances

. Bstiuted Safe and Adequate Daily Dietary Indexes of
Seleeted V:ltan:lns and Hinenls, NAS. 1980 9tll RDA -

4'-4-- .{Ef'_s-tinated range of intake

vw - hniad No USRDA established
EXAMPLE 2
. 45 ~ This study was undertaken in Intensive Care Unit (IUC) patients. with prolonged ICU stays after trauma,
sepsis.or major general surgery.
Material and Methods
0  This clinical protocol was of randomized, double-blind, prospective design It was approved by the Human

Investigations Commiitee of the Universlty of Minnesota. All patlenm were entered after obtaining written, in-
formed consent.
The inclusion criteria were: ICU patuents male_or female, who were 21-80 years.old and had. sustamed a
surgical event for which they were admitted into, and continued in, the ICU. These events included trauma,
65  major elective general surgery, and surgical infections. Each patient had to be minimally to moderately mal-
nurished; under moderate metabolic stress; be judged suitable for enteral nutrition for 7-10 days; and be judged
to be able to folerate all of the nutrition support by the enteral route.
All patients received H2-receptor antagonists as part of a regimen of stress ulcer prophylaxis. All other
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EXAVPIE 2 45 This study was undertaken in intensive Care Unit (IUC)
patients with prolonged | CU stays after traunma, sepsis or major general
sqrgefy. Mat erial and Met hods 50. IE) 4 linical protocol was of

random zed, doubl e-blind, prospect FU & 3% & It was approved by the Human
I nvestigations Commttee of the Uni ver5|ty of Mnnesota. Al patients were
entered affywagdelierad in gcoprdpace aith clinigal needr ned consent. The inclusion criteria
were: |CU, aF'r%‘t'%s no ﬁ%ﬂ°@° UPc'ﬂ“eme&ent farieriugion iatoshe rerioople Bather siagh netient bagdo meet
sust ai ned & %?‘Eﬁés ¥°‘W4lbeljf‘ ‘f‘ﬁ im‘g\)éﬁ"éb"’a'&ﬁ'f? efdimeiprigr e eniaipo WB v ued
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ent eri gy titveption otiybe fads & gobievingabeiull dose ahlledtRayDmyGoak StudyDayricwes tHoufirst day théi S
ti me, eaclpatipatwandillyreceivingithe estimated celesica¢quinament. Thecpatidnt cantinugd in tiyd stvly ant?2 - MO ur s
of i njury %ayipf fvltheragy wescdelyersdr al formul a: 1.5-2.0 g/ kg/ day of amino acids,

surgery,

1.0 g/ kg/ dayT"t?r ""F'a?"a“v;amew'ﬁqaé'efsmqﬁ the siudy. Cempagitl & thgipvention; andy |
Kcal s/ k¢ / "mﬁ N latosereas. ?aeegmfs%? %r%te ng formuia commergielly sealiabie;
entera OII’ISI der ed

oulh o Eace andt e
zzezagfgf‘;s @g‘gﬁﬁﬂ ey kg ‘Zi?dz’gig%?k
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t he .1 CU. amchtayes/af theliniversitytof Minoasstal Nifdgsi kfinud wes calcyliist[as nilkodea inf-@ldgen\bGt where

st art e® atnitrogan|outst yrigegjirdgemt st2@ nitrbgeh i+ 181vhivyes were gorested fir BN id walghtthange.

i ncrements eesopplated patientswere subjectedite date enalysiedh teeimentfailpre wasl considwred axatient wis .
Thi s ti e eregencasseyeneiaioleranee tothe digtbat praciudes pdministiation.cf the entbrel nititidn, ofdesaniad-
cal led: Dé(9’§°'i°6°“€£)ﬁlth° udy Day 1 was the first .day the patient . was fully

recei vi ng th °é'§? fellyres and dropgufs were.axelyded fremthe datp analyslsi ent. continued in the
study thnti °da"i WWF?"“QW’P@P&??‘W&%F‘?W @W%Tﬂﬁﬂﬁﬁa%’maﬁuﬁy
R F’tzl a%”‘?@ﬁ r '?f

conpl ete @ms study da
ool T %% ’“ﬁ'ﬂ*p%ci s
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fol | ow ngapasmmeanmedaﬂhécBAsMosserum gl ucose, blood urea nitrogen 25
(BUN),#creatinine, |iver function tests, platelet count, prothronbin tineg,
trigl ycer Rasultsa| bumin and a pl asma transferrin. Addit ] onal bl ood was drawn
for in-vitro immune stinulation studies; Con-A HA and Tetanus. Urine and
stool were cWPweeeteéaﬂQmmaletsamﬂyntwsh@ormslthWumam@me Qsmadlite® HY grolia Ehe
chemi st ry“ﬂ’é‘PW‘ﬁ'&Pwﬁﬁ@WW%H@s withdiewea Pay 1. anskang basifgedadisdqntinued farimere

| mune quEE‘%'?P"& UBT%@'%@F@“%!‘S?\@"‘W%‘WWH@'BPM B gliniealcangitions meaeﬁlso the

oratori es ten ersl M nne?ot% N I’O en_bal ance was cal cul

as nit roge;gmg lnS o ong %tca" W1Hé*8?1??3r(b‘i?§ﬁ"d+
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the data anal yS. 7



‘85 + The data on entrance characteristis was anal ysed by 1-way anal ysis
of variance. The data over the study interval, except the innmune function
studies was anal ysed by a 2-way a?@@?ﬁ&é‘% variance for diet type and tinme
(st udy day) The | mune functi on e anal ysed by regression

anal ysis. Each data point for each test was cal cul ated as the per cent
change f r bkawisactberp were op differgncgs ip themmpetality and Jength of siyyobseeyations) i ne was t hen

cal cul ated fiB? ’%‘&'&H“MEF? simulation of perighereakplogd lymphegytes Wikl ¢am A, ["éP'l“] T"’HRPF anfigen

frapre gesp(in alltheep FAses
DB oo e e Ea ey (O Ao S B Y e roaone

Z-score dwd for both control and experinental groups in each immne
function ascertain if the change over tinme was significantly

different f r‘l’ﬂlgbagmprb‘s wa g rds I\Q%Fa &m&&%&m« f Snte PJH:J&?%&M
eXper i MeNfohuldibPatdsrdihdto tﬁﬁﬁﬁnﬁoﬁ%rs Qaﬁéﬁ&%ﬁt&glct BlitdRMN) Inl pafichts\ Wadergoing
si gni f 4 capbibnopethtich®dr @ ;gsmtgsammgtg kies.| N al cases significance was
d&¥ined as P 0.05. 4 Results There were 11113 conpl eted patients In the

Conposi t i miaterfds sidMetioid 9/ 9 In the [err] HN group. The two nonconpleters
were bot h dropouts; one self-wthdrew on Day 1, and one had feeds

di scont i nue Adélgatientrvéth gBstroltestinalI@1) malignancied MB@oinmajombdosimtapemimalere strati-

di f f erfénctiesi bpesd e the extbes offheiuwsight Idds fessthan 1€ % of waua dodyiweight vexgreateaihgroretn@l wane.
All pati et %ofiysusl @éwiqht)end thehiood ransfusions divey hidrecsivitrdydngithelt opesation (noneys @reat-
Care Med. erftpngmauatyd). Patipats werg thegmndamizeiojope abiwodregtment groups. Graup( paignty received
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admi nigter e@ag;ombgﬂ 1@,,‘ ;Q,, i ee I 'ngs. EP O 367
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downwee d t r Bndj; welght df il paviants\ived msbéseeddialis Abihtravreus andenterabintakeGeaypeasurédaind 4)
was assoceatric/iraget tatio was calzdlateld. Thewine was/miiEsied for Back XA perigd; Titieitgenrohtent
shows t hewssamagpured Wﬂhwﬂﬁab@p@!!imwd F&ﬂ@bﬂgﬁﬂeﬂs\“&ﬁ by ap@uiomatedgystemn Electnicens t s
of a di et HarsytowmiNY).Alring gjragan igvalsivereealcuintad foreach 24-brur perigdhy megpuiring wring grgatinine
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patients Ydastroi ntestinal (G) nalignanci es under goi ng maj or abdomi nal
operatlon' slt'lalt.km 1o fl ed based on the extent of their weight |oss
(less t hatr body wei ght vs. greater than or equal to 10% of

s\etal ody egdstlaﬁmt.m% PRI ARd & ﬁyﬂmgd denfH p6SEhertitid digs

hefr opep ﬁé?éi olfutteareRIPBME) Istd oM Heparihitbd Yenous BddBY Fieol mpﬁ]ug hen
randomni Zegbnkify gradBntRbntrifigatioh. Al WaIENrEhEU RIS tirh8s MR Hankd BdiarRed &lt%&ﬁtﬂ:ln nd-er al
al i ment at sugpanddd iR cémpTaEOMbdiing And bobhtbd. RN vl WasRierifad t
pati ents Freshyi isoRtbd[PBMC]weke-subdenddd in a concebiratiohi of 1 X 1008 ndin Robaaucmﬂm&rtoaﬂ ,lnsﬁhtb
pat i e s (RIEIDMe4OThedpmaamtnientsd @ith 1096 hesminadiiviiyd dobled fiorpaliblvdd typesA setum b mMage
of “di seasgutaniing delLiinés p=n tn yenieltin pmj 190 ogArbstieptompcin PBME vlerd nultiied atar congentgetion of
j ej unum BK 30l v fitit-bétiomed migrotitatniates withimithout 1 hg/micer] Aot hytabemegglginin (Sigma, St.
clinicall "lswkﬁvedmﬁem@mapdmaémidmd incubaye alANCHMS %I GO: for thepe days. Fourteen
post oper atquipdeigepnarvpathg, qaemisregurip t tiitisted Sryiding wagasderhip gach el addke redioactivitelny e
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bei ng ggenoved when clin- ically indicated. Qher than cl ear |i qU| ds t aken
orally, patients received no nutrition during the first seven post-
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operative ‘days. All patients received intravenous (1V) fluids, 5 % dextrose
and 0.5 % nornmal saline solution and ot herel ectrolytes as clinically

i ndi cated. 30 Body wei ght of Bﬁnts was assessed daily. Al

i ntravenous and enteral intake was rreasur and a caloric/nitrogen ratio
was cal culated. The urine was collected for each 24-hour period; urine
nitrogen t was neasured by the KJlel dahl techni que and creatini ne was

measur ed p* 2gihautgggéed i*stgm gTechni con, Tarrytown, NY). Urine nitrogen
| evel s we e Bhour peri od by measuring urine
t
fgsgl 'SP' ne %&Jmﬂi\%g&ﬁmf £t%ﬁ%§%§%ﬁ i r,,g nis'weid s E@ im ence
h B

emﬁm §fou ﬁaskop%zajﬁ dedit ake

of di arrh At osGad
s T S UNrs s el ek oo A Banb A
collected at 8 AMon the day before operation and on the first and seventh

poOSt oper akimime Oatas. Peri pheral bl ood nononucl ear cells (PBMC) were isol ated
f rom heparini zed venous bl ood by Ficoll-Hypaque density gradient
centri f i gat iTbemesBstitgation indicesdrsComncontalirefe (Con Aland Wirblipcytaelison&ab the aitrdged phyito-
Sol uti on (enBEBtinin(RHA) seshewndettie folowingrtablest ¢ nedi um and counted. Cel |
viability was deternm ned by trypan blue dye exclusion. Freshly Isol ated
PBMC Vi€r e suspenGeghmie winGs dwpation of 1 X [err] m in Roswell Park
Menorial Institute RPM—16240 nedi um suppl emrented with 10 % heat
inactivated pool ed nornal br ood. type A serum two nM glutam ne, 100 units
per: m . penicilli me&ﬁ&ﬁﬁ@ldﬁbﬂlnﬂ&i&_pﬁbﬁym n. PBMC were cultured at a
concenzsratl on of J1pX m in flat-bottomed nicrotiter plates
wh.e/h/vmthout 10 rrgf con A or phytohenogglutinin (Sigma, St. Louis, M.
cultures were incubated in a humdified incubator at 37Cin 5 %J[err]
for three days. Mxgapeen hours before havesting, one mxgrocurie of
tritiated thym dine was added to each well and the radioactivity in 50 the
pel |l etz counted in liquid scintillation counter (Tricar, Mdel 500,
Packard, Sterlindreepsrapively|'s expreddeq 339%a stimul al3%n 10%dex. The

stinulation i nde»ohsolﬁquedv,t e,yman coyo\tﬁ ger mnute s stimul ated

| ynphocyt es over per of unstl ated. .l ynphocytes.
Data are reported’°§§°pteﬁé ’fﬁ?a a’{ %lg?]dard erro 301’?- e mean.

Stati #ical significance was det erm ned at the p <0. 05 Ievel by Students
unpaired t-test. 55 8 EP 0 367 724 B1 RESULTS Patient Characteristics
and Met aMMUNEFUNCTION: GonA (jnon entry into the study, patient

char act er'fstlc.s vvere hormeneous 31 Patients were studied. The nean age
for pg i Rl . ¥ tion A (1) and [err] HN (11) groups were 63 and
66 yeadrs resge%tdsvel y. The preoperative diagnosi s-and operative procedures
were simlar befween the two groups. Postoperative total caloric intake was
simlar between treatnment groups. 10 ‘Immune Data The mean stinul ation

i ndi ces to Conconavalin A (Con . A) and |ynphocyte response to-the nitrogen
pk t,o-mhemaggl ut i Ggomp( PHA) are shown in tthe foll ovm ng tapfes: 15 | MMUNE
FUNCTI ON: PHA Mean Stinul ation-Index + SD 20 T P= 0.01 25
Preoperatively . 175 + 119 : 135 + 103 Postoperative
day 1 - goPreopgsptively 298921 1 79 post ofdrati¥de day 7

188 + 109 . Postoperatf& day G1* 3015 MVIRE FUNCTI ON:13Cen 14 - Mean

Stimul4ati on | ndexpoktSierative afy 96 24 « 33 10 + gk

J.:. '... ax

' EXAMPLE 4: Effect of dietary components on the in vivo cell mediated immune response in mice
80  Materials'and Methods
Animals:

- Approximately 12 week old, weight matched Balb/c female mice (H-2b) (NIH-Jax Labs) were used as re-

85 ciplents and syngeneic spleen cell donors and C57b1/6 female mice (H-2d) as allogenelic spleen cell donors.
After recelving the animals they were acclimatized in our animal housing facility for several weeks before start-

ing them on various experimental diets. They were maintained on a 12 hour light and dark cycle with food and
water ad libitum. Animals were housed 5 per cage and experimental animals observed daily and body weights



G oup” . : | Preoperatively ' 29 + 31
27 + 23 Postoperative day 1 15 [err] 22 13 + 12
45 -7 Post operati ve day 24 [err] 33 10
+ 8% EXAMPLE 4: Effect of diet ar%ocsg%%nsénts on the in vivo cell nediated
| mmune response i-n mce 50 Mterials and Met hods Animals: Approximately 12
week ol d mﬁ%’i‘iﬁ'tﬂeeﬂ!ﬁtched Bal b/c female mice [err] (NI HJax Labs) were used
as re- p| ents and syngenei c spleen cell donors and C57b1l/6 fenal e

m ce (H-257'9—as al | ogenel c spleen cell donors. After receiving the aninals

t heywege aCCthé ’E reldeUT ani mal housing facility for several weeks
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protein sour c%57‘NP“F'%A P2 %At erpinipe endd -5 % ghrpenhadgedloys wi t h congoa tion F. NFR

NF suppl eM&nt né " °é mﬂis‘“ﬂfm’“"" At MTU-¥ % pf RIS 562 Fhiofarplpingy hi
of an experi er. con f 2 arts
casel n ES p Fi"% ﬂ'g%!g t"f'% '?ﬂ?%\d%%ﬁupf'ﬁmf']“ﬁllr"z‘;' gp‘gmﬁ'ﬁf’fé ®t ami n
artsaﬁﬁ % , 0 15 15 parts dL- Met hionine, 0.20 parts
c |ne chlor Q5 dextrin (hereinafter Purina 5758 MT) with 0.57

% of RNA, 5. 7 p M,dgl ne and 7.5 % of nmenhaden oil. M2 A conbination
conpri sing 86N|934%am;ngve| ght of Purina 5758 M T, 0.57 % of RNA, 5.62 % of
argi nige, 4. 9% s afasmehaden oil and 1.89 % of safflower oil includi ng the
fol |l owi ng NF rwrs diRishmsed di ets, suppl enented with glutam ne or al ani ne:
20 Ningrediénts were mmm&ﬁnwd%i%r ghdénatghite-niieRiised afé gided BiMakea tlick + 4
% gl ut am deaghNihich i¥theh fadtteriekd b codkle sheets with tHs help 8f eolitigami ne NFR + 4 % al ani ne
| ngr edi enPeuginBats were Heol cut intcesniéll patiies usidy alpizza xeter. and enough de- i neral i sed
wat er sdded All thedimlsevers frt’tmm’pu:@k@ezen,hag@ juntil they werpewskdl sstnecessaty. Hish dicoRtaigingdint et s
with the brgp persfiuxed with nikagen gasibefodstomge.f | at s were then cut into smal |
patties usi fgediaseheduleand PLhlAssapigopliteal lyqph nodg assay)Allanipels wer welghad o day.d Brep c k
freezer b ‘ ' \i%’ﬁé°"0§'%tdF)é§'°W@e‘é§'§§f‘$PﬂmﬁM moriod, N'e&m %ﬂ"ﬂ?‘ﬁg"ﬂf"ét
o hefhey 1oz of thejg Eﬁv g

bags wer e? MRl PLN
Assay { po ?ﬁ“ . P .?15 °Then
one -gr oup ' ;'a'P- DA s

per i 0d. Ably Loy ok Sl o ALy oot %’ﬁls

and when { ydhdine 4R )

Qo/culat egladoninge,gupg=-‘-' ' err?‘ syngenel c C |rra |at ed
3

(3000 R) spleen cells in 50 [er vol. UiBight ht&f Hlo CotitulaRbAINET 2 foodpad
received 1 x [err] all og@ﬂ‘@i"&" 5:5‘]78‘1(? wsigmensaﬁ.eamﬁmﬁ_m)spl een cells in 50
[err]. volume. Mce were inocul ated under ether anesthesia. On the sane
day, PF O$tetisticesd ani mal s were di vi ded random y

Statistical analysis was performed. by two tailed T-test method with results of dietary groups compared to
those of NF basal diet. A 95 % level of significance was used throughout.

RESULTS

The results of the PLN assay are summarized in the following table

&5
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*Into-several groups receiving the above nentioned experinental diets. On
7th day of Inoculation, animals were sacrificed and the popliteal |ynph
nodes renoved and wei ghed on Met téPeJ pﬁhaé)lce (HL-52). The results of Stim

.40 wulation Index are cal cul ated as ¥of3%o0Ws: Stinmulation Index [err]

Wei ght of all o- stinulatedPLN Wei ghtof yn - stinulated PLN Statistics: 45
Statistical analysis was performed byPLASSATji | ed T-test method with results
of dietary groups conpared to those of NF basal diet. A 95 %Il evel of

significance was used througho RESULTg 50 The_results of the PLN assay
Care summari zZZ8Y% n the fol | owi ngi-’(i,’am e 5870 367 75:41:31 PLN ASSAT
Diet ® Allo (mg) Syn(mg) Ded X a S. 1.5

() (no) (ng) F | 5.29+.44  1.64+. 09

3. 65+, 52* _30+. 42* 10 .PF- 4.09+. 45  1.47+. 40
2. 61+. 39 ~31+. 60 . PF- NF 5'29:-5‘ 1.664.09; 3,69+332% 1398%.%2F 1 78+ 32
.%43(27+,,,20 . PF-BRFR 4.095.457. 7D.47+14002.610.3B. 863.355.60 4. 58+, 82*

NeF- PF ., 1.37+.484. 42 00f.485. 110 B8k, 165 84,,15% 15

-PF"N [y 4 . 7 ) . - . .
PR 2% G TR e 3. T6r s M T L TSR BTRGR AeiRee D e

G utamine -FF2NBRA0 1.6+ 125-072.88+ bg0+.20) 3869850 4.58+.82hF_ NFR+2%%
d utam ne 3.pFSPB1 1.68+. 16 13741844 1.00+.05 02383/16%34 1.B8+ NSR+4%

G utamsine 4.58+ 38 2.40+.27 2717+.55 ~ 2.05+.39 .PF-NF+4% Al-ani ne
3.31+.32 1.52+.13 1.68+. 34 2.09+. 28 . PF- NF. 8% Al ani ne 4.56+. 44
1.6 +.17 2.-PE+NFy3X Gluramine 33.70E. IR LI 13ni hebb+.283. 5R.926.20%1 53+ 23
1.95+. 25 L2FB4X26utnine 3.8BMD  1.6+.12 1.88+.39 3.2/2.3%5 1.84.24

1.88+ 51 : 2 - 6. D3+ ' +.06 4. 77+ 63*
4. 77+%40* 35%52:%&24%;“655‘% HiBarEd tld_sﬂT-‘lsNFp'értb'g‘S N ﬁ'é?b’gup Day 0
Started PF diPBtNABa¢X GlutamingnfodBr 38Spebitdt 2B et37arR% i nj205ed9PLN Day 15

PLN Harvested In this animal nodel, severe protein deprivation induced

. malnutrition hi.eved by t in.tial PF die eedi ng, i denced by
wei ghgs | 0ss -5ﬁ%&§§ﬁmf%r bi dﬁh?}:\%zt ha’néﬁtﬂgd fcf&&k':gnd 289128 coat

appear ance. .FReiB+fhAlahbng ¢ conS@egudnce .6+l S2.960136%Nn (2ePB4.3ation i s seen
In the decr ¢ppagriik Wikl N 188909 of sBL.23PR gsLlar Yy &95%250
al l oanti geni c chall enge as conpared to basal (NF) diet fed sts (p < 0.05
% and chow fed hosts. In basal NF diet fed hosts protein content of diet
hel pssor egai RPEHE body wei ght &nd2gater dl.8&p26ark.88452 t 0 2t Déx.66i gi nal
evels, Theigelg some |ncteasg bf B RLD6LBEPANTF. 3Nl S87lLpeant|y |ower
than Chow or NFR dietary hosts. Conversiomto prot®i.n suppl emented diets
hel ps the hosts to restore body weights to the | evels of chow fed ani nal s.
55 -  Gutamne, Alanine and conbinations of RNA, Arginine and fats (fish

oi |.-affd Safi{,é\rlﬁbfgl)ﬁy\?ﬁg"ﬁtﬁ%t&d#i 2 % nd M. Gutamne at 2 % and 4-%

conc. . (ww est ¢ anihe at 45%%"8nd 8 % conc. (Ww were
. N = 5/Group |
s % _
| . Day 0 Started PF diet :
Day 8 Changed to Special Diets.'_ and injected PLN.
Day 15 PLN Harvested

In this animal model, severe protein deprivation induced malnutrition was achleved by the initial PF diet

. feeding, as evidenced by weight loss and general morbidity with hunched back and ruffled coat appearance.

" The immunologic consequence of this protein deprivation is seen in the dgcmased in vivo PLN response of

' 50 PF dietary hosts to alloantigenic challenge as compared to basal (NF) diet fed hosts (p < 0.05 %) and chow

' - fed hosts. In basal NF diet fed hosts protein content of diet helps regain the body weight and general appear-

ance to the original levels. There is some increase in the PLN response, but significantly lower than Chow or

NFR dietary hosts. Conversion to protein supplemented diets helps the.hosts to restore body weights to the

levels of chow fed animals. : '

85 Glutamine, Alanine and combinations of RNA, Arginine and fats (fish oil and safflower oil} were tested viz.

M1 and M2. Glutamine at 2 % and 4 % conc. (w/w) were tested and Alanine at 4 % and 8 % conc. (w/w) were
used to make Isonitrogenous controls. . _

The PLN responses in glutamine and aianine in the doses tested were effective in restoring the lost body

11



used t'o make |son|trogenous controls. The PLN responses in gI ut am ne and
alanine in the doses tested were effective in restoring the |ost body 11
EP 0°'367 724.B1 wei ght and gener algpocsaf rdaeat at us, but they were not able to
| nprove or restore inmmune function as indicated by their PLN response. Diet

ML (whi IC M@i’i‘&lﬁ' daﬁ&ial ‘ﬂgélt‘l‘: staiu?; l'bupt'héy Vere MP leé l@tlmp?‘&w 'bP.%émr\é’ﬁﬁndﬁQ ﬂm‘,tfén LQm&.&‘a%JdOf e

PLN respom ReirBIN rélipbitseM2 (CONPri sing amega-3 and onega- 6

si gni fi cant byt AP (whick bortdiried 8nij fisnlof 84 16 talbulck)Svab TNEHR % &a&@ﬁmﬁs{bmmamm PLN
S. 1. of 4cdiprisifl 6meds-3GRIRAIGE S PUFAS) whisighitBdntiftadle Sttdtive 1 festbritlthe mdRb redgotle TS
10 G ai wath f FUN S.06r 4f70 LLloavis Bengaria ivitA IF dieEPLNISAL 72.07 A8.20.BE, CH, DE, FR GB,
GR IT, Li, LU N., SE 1. Imunostinmul atory conpositions conpri si ng in one

unit dose: a) 3 to 40 grans of arginine or an equival ent anount of an

argi ni ne @mmeur sor or ornithine; b) 0.1 to 4.0 grans of RNA or an
eqU|vaIent amount of another nucl eobase source; 15 c) 0.1 to 20
gr;anms fof ClatvrefoB tipdioljowina ContractthgfStetey : a‘bchﬁsCHanEFcB)G@, GR{ 3, LOLYrNLSE of
onega- 6 pol yunsaturated fatty acids. 2. The conposition of Claim1 wherein
conponent 1-a)immynosyimyjiatery eompagitiong comprisingdp aqeoit dasein of Clains 1 or 2, wherein
conponent b) P3P AY gRgs efgrainine sr anequipigtbanqupiohanagiee Areryrserer enfiings 1 to 3
conprising i nb)dﬂﬁbmdﬁlgfa“&d‘g%m‘?“ 1%5"“9’6“‘30‘ ofipRothyr UFSPPFE AR an equi val ent

anount” of an Myt Paypnegfurpted ity gcidsand) 5 3 grans of RNA or an
equi val ent arrm 5%9'3 B P1mPag: pqvupslvmteddaity pdids. © o c) 0.1 to 15

grans of. Qm@&ﬂ:&%é@ﬂﬁkﬁ%%@ﬁ&ém@%Qu%hm@nd d) 0.15 to 15 grans of

omega- 6 pol yunsaturated fatty aci conposition according to C aim4,

CONPr i,gi NG [The editpositidniof Clai 1 of2, whéreih condionadt B)isin BRARFGI Ni ne or an equi val ent
am)unt of an arginine precursor or ornithine; b) 1.25 to 2.5 granms of RNA

-

or¥an eq vd‘f‘@wsﬁﬁbmmbﬁm&'ﬂfﬂﬁbPW%Mﬁ%lﬁﬂﬂ%GP-’Ge 30 c) 0.15 to
10 grans of ol Wg'&Y‘ﬁP’zﬂ'Gﬂ’“ﬁm °%P§ﬁ%‘a'géﬂ'fﬁp ’B’Q’Uth!ﬂe grams of
omega- 6 pol yu aF?F‘éB aﬂ%g@"wﬁm’“ Byclepbse SUEST di ng to Claims 1
to 5, z0npri s e X g églrarrvs nono- unsat ur at ed
fatty acids. Hﬁ@&ﬁ"@ﬂ%ﬁ%‘%’ dt% % ms 1 to 6, conprising in

one unit ﬂo%ﬁab&ﬁbﬁa&&dﬂ oI &, e@ﬁxprﬁﬂ&?:oné&&t%&ted fatty acids. . A
conposi ti on agu@kd2 Yanksbe hgindBr ah ehivalant <30 bf sl aRfhine Pre@itSor b drhitni@se from 1
to 30 grans of) 118 26yeMabARNAGF an equivdlé brtoundf BkfothePrucibotagdigbaifekt | on accor di ng
to A& ns 1 tgodsiteoLReneS Y Briea-3@bly@idhtaraed fafplaeidsi stration form and providi ng
“in one unit darkial) 0.8 tct0QrEmS oboiig-g polfunbateratedfally 4cids.3500 kcal /day. 45 10. A
conposi ti on according to Caim?9, ovi di nP in one unit dose an energy
suppl y of®f fospmp Eﬁ’ﬂ?"t’&%@@% blg%ﬁ comprising, in: efiesl idpseolrPmu E &b AR rAgS meno-

C aimg, 9 or "It yrafed g AcWt-e fornula diet form thus satlsfyl ng essentially
al I dally cg) é%ga&a:ﬁg Bz%g% clats! Vo ACkothy ns‘glg Uv}e”un& f%% g&[]n%%? e TENt
requirementg adi nposi tion neco conpri ses
a car bohydrate source providing for 40 to 70 % a nltrogen sour ce providing
for 15 t . 30 chmpdaiobactatihy!to BRint 1368) behrifitighyéndiufilttiobefomltTo $00gradhs o¥médiuni dhgin

tﬂ’[ al «£Ner gyatlyagigd. y of the conposition. 13. The use of 55 a)

ar'gi ni ne,_ an argi nine precursor or ornlthl ne, b) a nucl eobase source, c)

omega-3 pbl rspsersiipacseding i Climgd R n et dgymywﬂaﬁwlﬂ?@aﬂm ifoge t v

aci ds unit dose an energy supply of from 750 to 3500 keal/

pu 10. A composition according to Claim 9, provldmg in one unit dose an energy supply of from 1000 to 2000

kcal/day.

11. A composition according to Claims 9 or 10 in complete formula diet form, thus satisfying essentially all
daily caloric, nitrogen, fatty acid, vitamin, mineral and trace element requirements.

5% 12, A compqsition according to Claim 1 ‘i, which comprises a carbohydrate source providing for 40 to 70 %, a
nitrogen source providing for 15 to 30 % and a fatty acid source providing for 15 to 30 % of the total energy
supply of the composition.

13. The use of
55 a) arginine, an arginine precursor or ornithine,
b) a nuclecbase source,
c) omega-3 polyunsaturated fatty acids,
and d) omega-6 polyunsaturated faity acids

12



12 *.EP © 367 724 Bl weight and general health status, but they were not
able to inprove or rlestoore i nmine function as indicated by their PLN
response. Di_et ML (which cont ai ne?P g&y,%,?h oil as the fat source) was
unabl e to restore PLN response bul diet (conprising onega-3 and onega- 6

PUFAs) was significantly nore effetive in restoring the inmune response 5
with a-PLYRIgkt and generajhenith statys, a-g they Wﬂrame'db\mtq iFpPQEe ereprqﬂm"re Wnct'eras@dmted

ir :

0 20 CI é’”%ai mﬁugﬁ@m nly hoil%%l fats Contr y e § tM2
corrprl si %hp iﬁ@%‘ﬁb f a'om F ‘rh i E °r° e mﬂ@”@%‘ﬂ““@&“ﬁ”\?ﬁ? ent

inlne yiyie{i) ke ? 0 4.0 grans of RNA or
an eqU|vaIent anDunt of another nucIeobase source c) 0.1 to 20
grans of qgR@a-3 pol yunsaturated fatty acids; and d) 0. 1 to 20 grans of
onega-6 polyunsaturated fatty acids. 2. The corrposition of Caim1l wherein
CONMPORENtCIAMms ifér the Giltwhiy Coftradting BRRCRIDSE, ¢ IDEDFR @i GRS 1, LOILUPNL VEEET €i N
cbﬁbonent b) is in RNAform 4. A conposition according to Cains 1 to 3
conpri si ng invtmmBtinulatoty ddopditions)cothprising indfde giitalase: Of ar gi ni ne or an equi val ent
amount of an #1Bdg 40 gnanspF aginingaran equivaient aivount ef anlaiginie pecBsoy oraomethiné; RNA or an
equi val ent anmQsitto £9 grameofiRNA onancdqaivdient emoupiofjanother mipieGbags gopred5 gr ans of
onega?s3 pol yui 84ttei0xrams of ernege-3pclyuhsaturaledifaty acilis;Bldt 0 15 granms of onega- 6
pol yunsat ur at@& 11t gyampcf ergegas polpunsgiwpled fatty #fdsaccor ding to O aim 4,

15 t f | ent
amount o P RIPARE oL FAR e Bonesef DU BI) 128 (0 2.5 grams of RNA

or an,equy vah@&hp@dmuarm%mtmram%&QWesmm 30 c) 0.15 to
10 granms of onega-3 polyunsaturated fatty acids; and-d) 0.5 to 10 grans of

a-6 ol y\mmmredceﬂdiﬁmcyarmdltdsoonﬁnsmlmmwp'omdseon according to Clains 1
to 5, conpr i sd)ngtoi3A geame olangininechy seeduiveient smount &@n graiaing pragyracr or grbiver at ed
fatty acids. %3 to3 gramaef R4 ot anjeguivalentamayntefenotheiugpabgselsowree; 6, conprising in
one upi t dose®) Pl &niSprams cbomega-3 pelyunsatyralad Brated fatty acids. 8 A
conposi tion A¢dH41%e 17 ¥y PWafWU“'Ea‘"@ffﬁfﬂ“YS‘f"ﬁg In one unit dose from1

to 30 grgms %I:m r}m m@cl% i ¥nifilt Gsse: ©- Aconposi tion according
LT T
n36q ale

to Clainms 1t aﬂg&%&%ﬁﬁtﬁm prOV| d| ng

in one unit 395%'} él)fRﬁH
conpo# tion a&gqgguagm akils;ONe unit dose an energy

suppl y. of frcuﬁuamaoga&g@f éwmmm iyQeRRsi tion according to Cains
9 or 10 in conplete formula diet form thus satisfying essentially all
daily cal8or Accompdsitiom gesarding 4 Clpimacl \d,5. voropisingin ane melt ddee o 4 oRcoramisemenat
requi rerrent ynsaepted faty agldse onposi ti on according to Caim 11, which conpri ses

For 187 TH SR oot eyl 8 bR g B 1895, &-%“rfef’f”’v' e
a

total energy "é'ﬁtﬁp the conposition. 13. The use of 55

ar gi ni neg, ancaﬁmmmommmmmrs Qmplisig inbRe uJR)dos%frBMQ ko0 GRS ofmidium@nairt )
oTegag,3 pol my\sadsurat ed fatty aci ds, and d) onega-6 pol yunsaturated fatty

ab'r’d s 12
9. Acomposituon aooording to Claims 1: to8in parenteral or enteral adminlslration form and providing in one

unit dose an energy supply of from 750 to 3500 kcal/day.

10. A composition aooordmg o Claim 9_, providing in one unit dose an energy supply of from 1000 to 2000
kcallday .

M. A oompositlon according to Claims 9 or 10 in complete formula diet form, thus satisfying essentially all
: daily caloric, nitrogen, fatty acid, vitamin, mineral and trace element requirements.

¢  12. A composition according to Claim ﬁ , which comprises a carbohydrate source providing for 40 to 70 %, a
nitrogen source providing for 15 to 30-% and a fatty acid source providing for 15 to 30 % of the total energy
supply of the composition. .

43. The use of _
55 a) arginine, an arginine precursor or ornithine,
' b) a nuclecbase source, :
c) omega-3 polyunsaturated fatty acids, o
and d) omega-6 polyunsaturated falty acids S

S T



-EP 0 867 724 Bl in a nethod of manufacturing a di etary corrposrtron
according to Clainms 1 to 12 for the stinulation of the i mune function in
t he -human body. C ains for the fol P%\%pgzgqntractlng State: ES 5 1. A
process of preparing i munostimulatory corpositions conprising the
conmponents: a) argr ni ne an arginine precursor or ornithine, b) a

nucl eobase sBamet nga ghgtar &?ﬁ’ﬁ’&f‘iﬂ"&?‘@ﬂ""ﬂ&t?’?m&bi"dym"feﬂ""‘“aﬂm“H’Hd d)
omega- 6 pol ylﬁ'ﬁ‘g%&ﬁj?(a?’b’ﬂup P3n body. ds characterised in that the conponents

are mxed_jnr chtha a unit dose conprises: a) 3 to 40
gr ams of ﬁlr"m“h °ﬁg]‘°f(?ﬁmgﬁoé:dﬂ'f'@%’r@rﬁmarr%ﬁnt of an argini ne precursor or

i t hf t of th
nudeobase™scl g,gm,ﬁ i ;ﬁ E*f:g”&"%"'amfﬁwﬁ@“%&ﬁﬁﬂ%@#@3%%%?% ed fatty

acids; 15 b)an of ‘omega-6 pol yunsaturated fatty
acids. 2. Theg g_ggownsﬂraém.;,ge{a@rer n conponent a) is arginine. 3. The
procesg of Clahdra)% yokbafuRidd rpBdRnent b) is in RNA form 4. The :
pMcess acc Odhdra&e.swm Gilaalnasmﬂpoham%;e iR iRlatiel afrBthtd suchl thata unif@ose BRPARRAT S
are mxed in &apd VU0 YAMa oMY, 6raf Bquvalait amounfbflan B@mide prétidor rdmithiag; 10 to 30
grans of argi b)meto@o ghemsdfRNA 6rlat Biuhv@lattamburd bf adstherhgdledbase spur@C ur sor  or
orni t hi ne; b) ¢0.1 © 28 ggmsoirmeja-FPdiuasatusatedddtyiasidd; ent anount of anot her

nucl eoBase so@andtd0.12620 grams of omggad plysnsatdrBtedfatinacidsf onega- 3 pol yunsat ur at ed
fatty aci ds and a 6 polyunsaturated fatty

.15 to r
aci ds. 5. Th"r";l1 P&?;éggc'ﬂﬁ'éd‘i"a’f"ﬁﬁg?ﬁ“ﬁﬁh'ﬁﬁ’ﬁ'echar acterised in that the
conponent g - aflﬁp@c&%%@fd&lmr1%L§Wh¥rﬁinWHJn§b%#ERNAQ% a unit dose conprises:

a) 15 to 22 grams of arginine or an equl vaI ent anount of an argini ne

pr ecur®@or 4.0r Therprickdai decirding) to Tiskhs 1 B % chargitenssd i fhaliNé\ cartiponshiseatel mikad mnvelavEDUNT
of~anot her nanwuats b thabounitdase comprBesi5 t o 10 grams of onega- 3

pol yunsat ur at e)i10fta 0 grareof d@ginine ackn@juldlept antognt 2Oangrgini® pescurseryaithine;

pol yunsat ur at élit fodtgrams atRNsor ag equivblent pmountef ancitsr pyditiobage seyre8l ai ns 1 to 5,
char acker i sed cl'h! toifgramp of omegmd priyynestupated fally gelds: wi t h an amount of

nono- unsat ur aBBHDOLP o 15gemg of Anpgh pelwinsalrated fatyagd® conprises from 1 to 30

f 1
Lo 6, chafacy E?‘*%&a}%{% 3 . Bleiined o kR s RERETER: B 800w Mk i ™
medi um chai n 1 leq@valdi dmoth® SfanGRfife! prsedradr bPdThithing® 30 grans
of  medwum chajy iﬁ&&!g&ﬂasorRNAeo?Qﬁ valéh tI:h&anJfQHi@t%’?n@i‘eﬁ%Qé:m&eio dainms 1 to
7 char acterr S%iﬂoﬁd@&mé&?%m%%@hﬂsb@&teh&ﬁ}&&d&“' ated to give a par-

enteral or eniRd dlo.5a610 dkints of ahéga!d poipindatirae¥ faly i N ONe unit dose an energy
supply of from 750 to 3500 kcal/day. 45 9. The process according to Claim

8, char act-erThe@tpegse pecprding tetClainye! toSraheratterisertin that theomppnents dremixed withyarcamomt one
unit dBse arpfoves-ypsaturatepiaty asids suchhatenmibdese compies frem i fadlgrams of mopprunsgiursied s s
accordl ng t Jayjagidfrs 8 or 9 characterlsed in that the mxture is formulated

to providg arcpmcrg'a&%%mgfx% i @l65 vl %A&dlﬁ&"a’ﬁhes&tlaﬁfeme n%%g%ﬂﬁ aaﬁn%gall
an 0

dai | y cal ori g chh?t%E Pﬁ's
requi-rgnments, ocess accor to Uarm aracterise hat

t%"mxture |s forrrul ated to conprise a carbo- - hydrate source providing
for 40 t 08.7(THéprogess atconiing o Clairmis T1© 7 phiavactedsed ih thad the tomgositiailis frgrautetedito §iwid par-aci d
sour ce pr ovi ehteana) of emterdl Bdnbigst@fororof préviving irodne lunibdoee gry eregy plipplya frénn €50 to 3500
conposi ti on.kedi®ay.The use of a) arginine, an argini ne precursor or
ornithene, 13
L 9 The process according to Claim 8, characterised in that the composition is formutated to provide in one

. unit dose an energy supply of from 1000 to 2000 kcal/day.

10.. The process according to Claims 8 or 9 characterised in that the mixture is formulated to provide a com-
plete formula diet form, thus satisfying essentially all daily. caloric, nitrogen, fatty acid, vitamin, mineral

% and trace element requirements.
11. The process according to Claim 10, characterised in that the mixture is formulated to comprise a carbo-
. - .hydrate source providing for 40 to 70 %, a nitrogen source praviding for15 to 30 % and a fatty acid source
o providing for 15 to 30 % of the total energy supply of the composition.

12. The use of
a) arginine, an arginine precursor or ornithine,

s R R A
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~EP 04367 724 Bl b) a nucl egbase source ¢) onega-3 pol yunsaturated fatty
acids, and d) onega-6 polyunsaturated fatty acids in a method of

manufact ur i ng a dietary conp03|tlgpo§é‘7c,%g1‘ ng to clains 1-11 for the
Stinmulation of the 5 I mune function in the human body. 13. An

i mrunostinul atory conposition as stated in Jaims 1 to 11. 10

Pat ent ansprfl@ﬁé"‘ﬂ%ﬁb@ﬁﬁ‘tsa'fﬁ%eprflcho fur fol gende Vortragsstaaten:' AT, BE, CH,
DE, FR GB, Gk°mF9F'3ﬂ_°fV““sEUa agidsg Immnstl mul i erende Zusammenset zungen,

FIATRT L ‘@ﬂ&%ﬁ ﬁﬁw@ B3 A8RE 3\ e Hiren AR

Ar gi ni ®nvor | au ué'res "o gt b) 0,1 b Is 4,0 g RNA oder ese aquival ente

Menge el ngr Aamﬁdneathwﬁﬁha&memfs skeffod iCQtaifhe 3 S 20 ¢

onega- 3- pol yungesittigte Fettsaluren und d) O 1. bls 20

onega- 6- pol yungesi ttigte Fettaluren. 20 2. Zusanmensetzung nach Anspruch 1,
WOr i GJ e Fecempeanspriichea) Arginin ist. 3. Zusammensetzung nach Anspruch | odor
2worin die Kornponente b) in RNA-Formvorlogt. 4. Zusammenset zung nach
Anspr uch Patdstansgriiclie firfelgensisiMentragsistiatent: ATOBIB GH, OE; FR,GBI@R, Fhhh bV NIdEE s
fol- 25 25 gendes enthilt: a) 10 bwe 30 g Arginin oder eine iquivalente
Menge ei res Impusistimulierende iZusammensstrungeGdpdurdhignkentippichnety ﬂ@ﬁ sie B ejrpy/Einhgitpdosis; fole

aqui v enteQME'H enthaftenar  ander en Nucl eobasequel | e l) bis 15 g
omega- 3- pol yull ?.499%@%&%émhmmng?°mswﬂbr% ayfers qer Oratin,

onega- 6- pol yull 7 AR Nutso elfach Anspruch 4,
dadur ch geken r_rz M Hifei t sdosi s fol gendes enthal t a)

l’
15 bis 22 g A gl n| ot 335‘”% vgrqg ente |f@gnge sines Argininvorlfiufers
oder & nig hizosamibnsbtzaf raksSanderictll, RIH@RKompineRe aiiMALENT € Menge el ner

ahder en Nudeobasequel le, 35 . c) 0,15 bis 10 g onega-3-po yungesattgte
Fet t saur én med\)!n@zagbnd! ﬁ!@plgcldmdgm Sorjacliyemgenefite b) i RNA-Fermvodiegten. 6.
Zusarmensetzun nach Ans ruch | bis 5, dadurch ekennzel chnet, daB ale In

Zusant nnensé& uch I nze daM ale In
edner Ei nhelt r@% i?@f and gﬁiﬁﬁ%ﬁe ﬁg rfﬁﬁ'tm
Zusanmenset z 1% @u ennzo het, da%al e in
ei ner Ei nhei t; g é% o,wngesa @e@ﬁ%g ettlge Fettsauren enthalt. 9.
Zusanmenset zung’' nach %\ns ruch I'n el ner parenteral en oder enteralen
Ver abr el shu zmhmaﬁsetzdtgenamnsﬁmﬂu &d&b@g&&dﬁamw daB sifmasingt Eldheftsdbsis folgendess 0

bi s 3500 kcenth§g 0 Tag ergi bt. 10. Zusanmenset kung nach Anspruch 9, die in
ei ner ‘Ei nhei ta}d9bis 22 gshriainBder pige qivilente Menge DS ArginiavotBB:Es ddecPraithing Tag
ergibt. 11. mgamaésmmmmmuemswmmwmwu ner

konpl #ten Foldb bieite omege: nepditigte Fetrdypniddi sch der gesante Tagesbedar f
an 'Kal orl en, @PP(P'@éP@PF“QaFSeN)S'm@W“WﬁHWnen M neral i en und Spu-

ookt Sl TR b R e (0
)‘t und eine: Fettasurequel le, di.e-15 bis 30%

kgd of f q u e
d g,r} gesamt e zudimgde&angfm&lm\dmcﬂmmms ﬁlékir\hﬁgohﬁditg!ab ie irem‘emﬁfhiudosss Sbis
: 25 monogesittigte Fetts&uren enthalt. : :

ei ner ,Fi ffhe t'se 5‘31'%51‘"%3 @ﬁvrg%%wg@wmw pnst. dalk e in gingn Rinhgifsdosis fol-

8. Zusarhmensetzung nacm Ansprum 1 bis 6, dadurch gekennzeichnet, daR sie in einer Elnheitsdosis 1 bis
45 30 g mittelkettige Feltsauren enthalt,

9. Zusammensetzung nach Anspruch 1 bis 8 in einer parenteralen oder enteraten Verabreichungsform, die
in einer Einheitsdosis eine Energiezufuhr von 750 bis 3500 keal pro Tag ergibt.

10. Zusammensetzung nam Anspruch 8, die in einer Einheitsdosis eine Energiezufuhr von 1000 bis 2000 kecal
pro Tag ergibt.

11. Zusammensetzung nach Anspruch 9 oder 10 in Form einer kompletten Formuladiat, so daB hierdurch
praktisch der gesamte Tagesbedarf an Kalorien, Stickstoff, Fettsduren, Vitaminen, Mineralien und Spu-

renelementen gedeckt wird.
85

12. Zusammensetzung nach Anspruch 11, dadurch gekennzeichnet, daf sie eine Kohlenhydratquelle, die 40
bis 70%, eine Stickstoffquelle, die 15 bis 30%, und eine Fettsdurequelle, die 15 bis 30% der gesamten
Energiezufuhr der Zusammensetzung ergibt, enthait.

a R VLT




14 “EP 0 367 724 B1 13. Verwendung von a) Arginin, einem Argininvorl Aufer
oder Ornithin, b) einer- Nucl eobaseqcsiell c¢) omega-3-pol yungesittigten
FettsAuren und 5 d) omegazo é)llﬁyﬁgesmtlgten Fettsauren bel el nem
Ver fahren zur Hersteilung einer di |?e i'SChen Zusamrenset zung nach Anspruch
| bis 12 for die Stinulation der |nmmunfunktion i mnenschlichen Korper.

Pat ent ans’Brf’P’(ﬂ‘fE"“f‘%Y@ foI onden Vert;mkgsstaat ES 10 1. Verfahren zur

Her st el | ung i YPB'@?‘""ZE%Q fiset zungen, die foi gende Konponenten
ent- halt a) |e | °'Ar nvorlaufer oder Ornithin, b) eine

Nucl egbasequ )I° 992: :zg:":g:s ﬁé 1440l yungesai ttigten Fettsauren und.

d) oméga-6-g e)au.n%@ ﬁ»%f |

Konponent en ﬁ?,g %L Eiﬁ&&cﬂﬁ%&mﬂﬁ%%%ﬁeﬁgaggq ! gg?lheﬂJ )
ge n

I
Ei nhi eftsd03| S es ent E‘Yoﬁt a) 'Eh%s 4 g Argi ni n odor ine.

aqui val erpagankdiizpRiiché nﬁ%@g.m,nlvgmglsﬂdglerg oder Ornithin, 20 b) 0,1
bi's 4;0 g RNA oder sine aquivalents Menge ei ner anderen Nudeobasequelle, c)

0N bis A0 YeriRgauHeptyigNGRGShilgloaier BishinetisatBungért did Jolddnde Kairpordited ent-
onega- B- pol wéingesittigte Fetfasuren. 2. Verfahren nach Anspruch 1, worin

di e Konponenta} AagninfeiggnirghinvedaufePddeBOrnithen,f ahr en nach Anspruch | oder 2, worn
di e Konponentty elpd Nudteobtidéquelie, m vori | egt. 4. Verfahren nach Anspruch | bis 3,
dadur &h gekerm eaegaid-polyungdsiBigten Estitdurgrorndnt en i n sol chen Mengen-

ver ha-i t ni ssef) opegerf-rolyHngesittiotan frettsferen.si ne El nhel t sdosi s fol gendes enthilt:

a) 10 bi s 3dadyrchg mzﬂ°%¢aﬂéi°@wamwv wiphen M@ﬁwﬂéﬂm&*’"m’g\’ﬁﬁmmﬂm- paff er s

oder OrnlthPﬁ'i"EI ° s ne Agu va en te ner ander en
“Nuci egbhasequ )f“ °8F's°'"f q a aéb'ﬁ‘g Eﬁg Pt sauren und
d) O, s pis 1 If ahr en nach
A\ﬂ-gpruch 4, aca'q n K orrponenten I n sol chen
Mengenver haI t- hi sse s si ne Ei nheitsdosis foigendes
enthalt a) t/&fémeana’o%pasp%cﬁnmdﬁneudﬂamﬂu&@aawmtente Menge sines

Ar gi ngsvor | | ufers oder Onithin, b) 1,25 bis 2,5 g RNA odor sine

aqui val et eVM;ql'!ge nethﬁewrmhd@rlgﬁ- mué:emmw l?)en RNA-Fom ygriiggt-s 10 g

omega- 3- poi yun i sayren u

ommega- - B‘o.% SN ‘E bﬁs 3g _déﬁl.‘ '5; %ﬁ&‘;ﬁ%ﬁﬂwﬁﬂ§ﬂﬂ% Meqgei s 5,
dadurch_ gek &I i,ig,@ﬁ :ﬁw e,.;ﬁ Tkeaispipn: o0
nmonoufigesat t | gy &g t%o0sis | bis
30 g nonoung 'bﬁbts%ﬂ ' er 3 ren nach Anspruchl
bis 6, dadur qg%g,h;g _rgq;o,w @datt q&et[gg,;mpnenten mt einer soichen Men-
ge:an mttei keftl gen Fetsiuren verm scht weroert, daB sine Einheitsdosis 1

bi s~ 30 g 5ni Verihtea hach despFieh #-dadurcirgekenazsichiet, dafBdie Khmpbmalnteeh splofeh Meagenvecifit!  bi s
7; -daffur ch gieden Mermischd verden, defedinecHinheiRdesisfoigandestepthly sof ornmuliert wird, 50
"daM si ch si nee) iSpie2R eirginia oda eine dqyivelents Menge pingsrAnginiivarifiyferandan Qrnithrpt | diein
ei ner Ei nhei t8d83Pbis2.8p RNApdaseine gquyelmnpnwehemsﬂp@u@ds@emwal pro Tag
ergibt. 9. v@PéﬂP‘%ﬁPma-mwﬁ igte Fetledirtfdgekennzei chnet, daS die

Zus Samgens et zMGSL 1Pg P??Eﬂarse‘?qy“%ergwcf??ﬁ“’e"

6. Verfahren nach Anspruch 1 bls 5, dadurch gekennzeichnet, daB die Komponenten mit einer solchen Men-
ge an monoungesattigten FettsSuren vermischt werden, daf eine Einheitsdosis 1 bis 30 g monoungesat-
tigte Fettsduren enthalt. ‘

4 7. Verfahrennach Ansp_ruch 1:bis 6, dadurch gekennzeichnet, daf} die Komponenten mit einer solchen Men-
ge an mittelkettigen Fetts&uren vermischt werderi, dal eine Einheltsdosis 1 bis 30 g mittelkettige. Fett- .
séuren enthailt.

8. Verfahren nach Anspruch 1 bis 7, dadurch gekennzeichnet, daR die Zusammensetzung so formuliert wird,
50 -daf sich eine parenterale oder enterale Verabreichungsform ergibt, die in einer Einheitsdosis eine Ener-
glezufuhr von 750 bis 3500 keal pro Tag ergibt.

9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB die Zusammenselzung so formuliert wird, daB
sich in einer Einheitsdosis eine Energnezufuhr von 1000 bis 2000 kcal pro Tag ergibt.

10. Verfahren nach Anspruch 8 oder 9, dadurch gekennzeichnet, daft die Zusammensetzung so formuliert
wird, daB sich eine komplette Formuladi&t ergibt, durch die praktisch der gesamte Tagesbedarf an Kalo-
rien, Stickstoff, Fetts&uren, Vitaminen, Mineralien und Spurenelementen gedeckt wird.

-
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st.ch I'n el'rer Einheitsdosis sine Energiezufuhr von 1000 bbi 2000 kcal pro
Tag ergi bt. 10. Verfahren nach Anspruch 8 oder 9, dadurch gekennzei chnet,
daB di‘e Zusapmenset zung so forrrull ﬁ’ daB sich sine konplette

For mul-adi_at ergl bt, durch die prak sc éer gesant e Tagesbedarf an Kal o-

rion, Sti chst‘p tt auren Vi tam en M ner al i on und Spurenel enment en
gedeckt wily g ren I‘;L‘lq._’ zqighnet, dof die Zusam sorfopmuliert wird,

Ver fahren nad ee'"; ";er es't;m gg%' S?' f’f&"e"e 15ch'sé’°%d§‘&ﬁ'ﬁ%'ﬁ§téi"2ung
so fornul i ert SI'e STha Rb "5"33 W AP0, el ne

Stlckstpffquele}vﬁnd..dgeonIS bis 30% und sine Fettsau- requel le, die 15 bis
30% der gesamma)@gidi) eneh AdininvdikiureidberSiaimTENSEt Zung ergi bt, enthilt. 5
12. Ver wendungb)winer Nucledifageqaéle, ei nem Ar gi ni nvor |l aufer oder Ornithin, b)
ei ner Nuci eobas)eoegd-3-polyuagesiitigtpFetbamen yidngesgt t i gt en Fettsiuren und d)
orrega 6- pol yundjemega-6-payungebditigtendratiséiared O bel el nem Verfahren zur

rsteld ung dpiinpm Nprfahesn zyr Hirstelhinig sisertidtaidscben Znspmmacdetzdoy@eh Aniaprichltivs 14.fir dior
di & Sti nul at iS§Rulatiop derimmyrfunition iromensphlichen &8meri chen Kor per. 13.

| nunst i I Sajgenset zu Ans ch | bis 11. 15

Revendi 0211;jl %oﬁ%’ﬁtﬁg@%"ﬁg Tat Fsaﬁ'g'eﬁ?%? ﬁ@%@@'ﬁ?‘%’gbﬁﬂﬂact ants sul vants AT, BE,
CH DE_FR GB, GR IT, LI, LU N, SE 20 1. Conpositions ImTunostlrmIantbs
conpreﬁsantkeq“mcmgﬁsdose unitaire: a) de 3 A 40 g d'arginine ou une
quantite o6quivalente d' un precurseur de |'arghnine, ou dornithine, b) de
0,1 A 4, O RavéndbétioRs pbiiGes] & r I ses
nudei ques,NL; 8ede O, 1PA 20 sﬁfﬂuggglkraggh%\r‘glsﬁggl ﬁnésga?l:fyg gkwﬁ%g% Gggndﬁ 2’@

d) de g, 1 A 20 9 d"acides gras polyinsatures onbga-6. 2. La conposition de
| g r evendiicaComopositionsdamenostintjlatiel Comprensndddne SRedosewnitael | ' arginine. 3. La
c&?ﬁosi tion dea)des3 ad¥gdaigioiné dwume lqudstits Aquivdiants dun pré@idetr de Cargifing) 06 dbvhitie, €St
sous- form d' ARde 03444 g dABNouconpeatitd éqolvaletd duneladies so@rvedetiesdinu@siques, A 3,
conpr enant darf} dehta adg dacides gras palyinsatirésionépd-3/et30 g d' ar gl ni ne ou une
quant i t= 6qui \fﬁf’%?tfézﬂﬂﬁﬁﬂ%ﬁe@w%mmfd%omésaﬁgl nlne, ou d ornithlne, b) de 1

a3 g dARY o ne autre source de bases '
nuci ei queRsy' Eﬁ&g'go%%ﬁ%‘a 3&3*"’5 ‘E‘é‘%gg,‘f*’!ﬁ'ﬁ&wm?’&iﬁgg 958ga- 3, et d) de
0,15 a 1539 da &klipesiiod da\d revendicaitchalod 26fndidduelitAs Eompasanth) &Q&ﬁ&ﬂ@&%ﬁﬁ' on
selon'l a revendi'catl on 4, conprenant dans:une dose unltaire: o 15 a 22
g d arﬁl nﬂneUmmesithusﬂleSbe\@qdhaﬂaismab chimprengit dens eCdose whitaife: argl nj ne, ou
d'.orni t hine, )40 3026 aginneDdugneiquamite divalente dunrandciséur bejtarginiiecou doraithing,e
autre source ddthadgdARNpEequantit@nuivientel upS auire Gurep de'beses chelbiagesas

pol yi nsat ur es %;%béggéﬁq%gmwy‘"sa‘ﬂf?smﬂ&fa 10 g d' acides gras

pol yi_ngat ur 6s BATYIE 415 asf ackder arasolybeatinésamégas.on | os revendications | A 5,

Comﬂrenank dgﬁ?@lﬁﬂ&ltﬂ\?%ﬂ%&hlﬁﬁbgf n%gtﬁdns‘% (d‘ggeﬁllage as rTDnO | nsatur hs.
7. Une conposig ammgmriﬁ%mx@ b % o, ARG, _dose
uni taire de 5 aumefaaanimeu I%ﬁ@wﬁ sitre émz Ason Se' on
| es: revendi catqagmslgﬁg@acggy’gysq,g e dose uni ta| re de

d'@aci des gras dﬁd@d}ﬁ“ﬂ)gd@&&ﬁﬁﬂspo%saﬁ&és&%a-GOWDOSI tion selon les
revend| cations | a 8, sous une forno pour adm ni stration parvol e

par ent er afe ¥re cempasitian eelonfes raysndivatip ha 5 @arwen;n@auhwedm ubitaire de 1mocppddés
energ6t|que gehpenodnsgiés.e 750 et 3500

s 1- Une oomposltlon selon les revendications 1 & 6, comprenant dans une dose uiiitaire de 5 a4 25 g d'acides
* gras mono-insaturés. .

8. Une composition selon les revendications 14 6, comprenant dans une dose unitaire de 1 430 g d'acides
gras & chaine moyenne. :

Une composition selon les revendications 1 4 8, sous une forme pour I'administration par vole parentérale
ou entérale et fournissant dans une dose unitaire un apport énergétique compris entre 750 et 3500
keal/jour.

10. Une composition selon la revendication 9, fournissant dans une dose unltaire un apport énergétique
55 compris entre 1000 et 2000 kcalljour

11.  Une composition selon la revendication 9 ou 10 sous forme de produit diététique complet, satisfaisant
ainsi essentiellement tous les besoins quotidiens en calories, en azote, en acides gras, en vitamines, en

A A 0
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kcal /{our. 10. Une conposition selon la revendicatfon 9, fournissant dans
une dose unitaire un apport bnerg6tique conpris entre 1000 et 2000
kcal /4 our. 11. Une conposition se#pps&q?xgyendication 9 ou 10 sous form de
produit difthtique conplet, satisfalsant ainsi essentiellenent tous |es

besoi ns "quotj di ens_ en cal or| esé on azote, on acides gras, en vitam nes, en
16 | fl h~ 1 gigmentsmifgraux ef mofiggréismentso o 367724 B1 6el nents mi neraux et en

ol i go- el qFERhSeombésitiol’ on?msa&ga%mqigm et ind Sl 6l dhdlabs 8 rridsantdblho S84 €nd
une sour & Jf, Qb aididbrn 3645 4% ur s ord s 1383056 de rap-

f our ni_ssant pgeenkryetiyus ik 83 1a oiposiddl C€ d' acides gras fournissant de 15°a 30%
de |'ap- s port energetique total de |la conposition. 13.

i "utilisdBi &ntiliggtioa' ar gi ni ne, d'un precurseur de |"arginine ou d' ornithine,
b) d' une souradaginingayeprégurseur daflaminjne o) d'ornithinedes gras pol yi nsat ures
onbga- 3, et o) dynessiigede kpsesugéupbnsat ures onbga- 6 dans un proced6é de

fabri eati on o) dAddesginpedyinsatyrés gnéaack flque sel on | ee revendications | A 12,
pder | a sti mA) deridas gme plyingatyrie omége-§ dene v Rreédededahijeatiprd’ing cprmpasitiondigiétique
Revendi cat | orf$'oplsarevendigations 1812, pai {agtipulation g (3 fonceq immunifaire dans ¢ ¢ams humaje.
preparatlon d onposi tjons | nost | mul ant es conprenant come conposants:
a) de I'5’577@??3‘?“8”%’52{}3%@335’I"l"a? iTi ne ou de |'ornithine, b) une
sourc® de b | e C . lyi . -3, et 20
3 s adi AL ol e Bl of oA AR nliTeo] KR RS Afflofind
conposant s sq;;gn%,@msgy}ugg%'l es refatives telles qu une dose unitaire
Ko..-' O 8Y Ridb grasPolyibaturesdniefa-9 of ' ar gi Ni ne ou une quantithb

~equi vgj-ente ) déb deldbsgrasRlyInsdked orsga-8i ne, ou d' ornithine, b) de 0,1 a 4,0 g
d' ARN'OU UNearggtsaies ér & que lbs CothRBdn® sdntidangdsleh Quanitds RRLIES tdlesSRiund|dob ufitdiRs, 25
O-~de 0, 1 Acdbrapnel' aci des gras pol yi nsaturbs onbga-3, et d) de 0,1 A 20 g
d' aci des gr asa)pes i #hg danginias owund gaantits 6guivaleate diun préchisedaiell srginios; on dbmithineon 1,
dans | oquel |t dedhpdoadARN) ouand quahtlié éiuivalende d'@e alitee ovrordect@sasautiéiques,

Fevengs cat i orr) e 1a 20 g diagides prggpalyinsaturdpomégednet b) est- sous fornme dARN. 30 4.
Le proc6d6 scBde .23 29 ggaskdes gus pelyinsaturégomégadar act eri se en co que |es

.conposant,s sont L, anges ap- titts relatjyes,.teales qu une dose
uni t ai retzto °%ﬁ§§?°q3?°vﬂg%gi' %ﬂs'ﬁq"ah%?"d'?pﬁfaﬁlea\%%'ﬂﬁgmequant it6 equl val ente
d' un pregur §&prbcsd€dd 1a RivaHdIthtivR 1 0@ Y, ddndlbdUielibibdPosalitb) B sdus forme @ARN.ARN ou une
quant P e equi val ente d'une autre source de bases nudi eques, 35 c) de
0,1 A 154g Ueé procédéssiog fea sovarvlications b 3 caract@isé gece s lest coniposerss Dntiisiafigésen guan-
d' aci des gr &#s yolakives tellest quiupsdaserunitairedompreniee pr oc\W sel on | a revend| cation 4,
caracteri sa endeto J'asgininenyios suentits dqvivelented'umpyéoyrseyy de Uaseinine, ausd'oraithine] ves
telleg qu une)dpiasadARion uneqyppiedquisalontartyine autre soyrye dedeses nucléiney g ar gi nl ne
ou un& quant i9 fe &h41%adacides ogs polyinsatunée paegm e | ' argl nl ne, ou d' ornithl ne,
'b) de 1,25 A 990 %m\ﬂa%ﬁsam*ep"é Ezﬁ-?'r‘f'f’s[_%"é@ﬁ'ﬁ'i val ents d'une-autre source de
bases nugei e - o ' Lir et
d) de 0, ngeAgg ﬁﬁ%ﬁg@%ﬁg mﬂﬁgg ﬂ?’é“s" g!‘:)e§ gné}ﬂ%éﬁk}%@%iaﬁ%és%ﬁgc l%’el on
| es 1gvendi Caluoisa 2 dearginiteduinb Elahﬁ@étﬁﬂaiﬁﬁe 8UPprb DR et AFTGHANY, Su S&tRithine,
Met’ang6s avem) e 62528 b dARN du el qlErtiteBq@valdiBtimé B lsbureSdebdes Audiiue; dose
uni taire conm)eanes s d daidedggs sblymsdtsiésontgs, 60DNO- | nsat ur ws.

d) de 0,5.4 10 g d"acides gras polyinsaturés oméga-6. '

« 6. Le procédé selon les revendications 1 & 5, caractérisé en ce que les .composar_'ms sont mélangés avec
une quantité d’acldes gras mono-insaturés telle quune dose unitaire comprenne de 1 &4 30 g d’acides gras
mono-insaturés. . :

7. Le procédé selon les revendications 1 &-6, caractérisé en ce que les composants sont mélangés avec
50 une quantité d'acides gras & chaine moyenne telle gu'une dose unitaire comprenne de 1 & 30 g d’acides
gras & chaine moyenne.

8. Leprocédé selon les revendications 14 7, caractérisé en ce que la composition est formulés pour donner
une forme destinée & Padministration par voie parentérale ou entérale, fournissant dans une dose unitaire

55 un apport énergétique compris entre 750 et 3500 kcal/jour.

9. Le procédé selon la revendication 8, caractérisé en ce que la composition est formulée pour fournir dans
une dose unitaire un apport énergétique compris entre 1000 et 2000 kcal/jour. .
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7. Le procede selon les revendications | A 6, caractArls en ce que |es

conposant s sont nelanges avec 50 une quantite d' acides gras a chaine
noyenne telle qu' une dose unitairgegseFRegene de | a 30 g d aC|des gras a
chat ne nnyenne 8. Le procede selon lea revendications | caract~r|sA
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