NUTRI TI ONAL SUPPORT TO PREVENT ANDY OR M Tl GATE BONE MARROW TOXI CI TY FROM A
CANCEROUS TUMOR TECHNI CAL FI ELD OF THE | NVENTI ON The present invention

rel ates twormtiosds4and an i rmuno-nutritional conpositi oreTiuseoopnsssent i ng
and/or mtigating bone marrow toxicity caused by a tunor or neopl asm
BACKGROUND OF THE | NVENTI ON Apoptosis is a type of programcell death
mechani sm occurring in multi-cellular organisns that pronotes cellular
honeost asi s by elim nating unnecessary or nal functioning cells.

Abnormal i ti es FIREARS &3OING I2C DTRETANIGHNH CaP ICIREMENTU tO FRO\ THIINTD IS s S,
e.g., escape of the tunor cells fromthe apoptotic signals, as well as
resistance to anti-canc t her api e such as. _radiation therapy and

chenot herapy. Tunor c£$$é3é5§%€£¥% Ei%ﬂa@%L%ﬁ%Da%%%%?@%Tgﬂﬂﬁﬁg responses
(i mmunosurveil | ance) by inmunosel ection (sel ection of non-inmunogenic tunor
cel | variant 195 adRR! kidWhoas Ciladmgoddie | RENEALEhe Inoise: nBdervysapnal

i mmunosubver sion (active suppression of the i mune response). Zitvogel, L.
J . din. | niggtlicatli®m 981- 200105008 Kobbil| Se@erbdat URe, 2456: 803<h907,
2007; Zitvogel, L. et al, Nat. Rev. Imunol, 6:715-727, 2006. However,
tunor cells danieseaperidted Mune ROI@ Hditedwghrotingy dmchaitisns

i nvol ving tunor-derived factors, which may interfere with the anti-tunor

i mmune response. Chronic and snol dering inflammation increases the risk of
neopl asi a. Infectious agents are estimated to be involved in over 15 % of
the mal i gnanci es worl dwi de. Bal kwi | | paExcgbuab., Cancer Cell, 7:21 1-217,
2005. An inflanmed tissue environnment can pronote the devel opnent of cancer
cell s and .i munosuppr essi on m ght be a necessary conponent to counteract
the "ilfPddosdrvéiliglahed" tHiRaPisrdrseds Brpedigentggai nst tunor devel opnent
(Koebel, CM et al., supra). In addition, once the tunors devel oped, they
can sygfediin ahd Nil SETBL O Y HHRIB R o eFE YL Ee Py | P LBIPRL 0T ANdpore

i mrunosuppresive nyel oid derived cells such as nonocytes. An accurul ation
of cells fromatritécvdae lyar r ooand ot Hereiammuneheavhpar t rent sligfearyel gad
cells of cangeri%athgn S call%d "n%el id suppressor cells (MSQ)" is

associ ated with agguﬁs%r8§§5F Al vi'ty<Bh T cel | activation (Galina, G et
al., J . din. Invest., 116:2777-2790, 2006).As di scussed above, the

anti - tfowsral 2debene, Deseripthen wfuEarsystremevies opmeallsy i npaired in its
capacity to control the presence and overgrow h of transfornmed tunoral
cells. addition, it also suffers fromfurther functional inpairnment due

I
Lo thEOORIT By 6 1T - cERBPIERORAI 05T Ther SUURRSSE of Cdnt | FEaREAFLC
therapi es sugh asrhadi ehier apy-candchemydieraky rely not gy onsd hepr
cytotoxic effects on the tunor cells but also on the concurrent
i mmuno- conpePerEatdngi npd r bat et . cahe péceysaitpdivbast iess aberaeingmune
function duri ti-cancer. tr nt__i.Nnvo oth the innate.and the
adapti ve innﬁggtggépéﬁgeégﬁgrQﬁ%%gfngggné%é%%§% Eﬁea %qYﬁf%%gr%g?ﬁgsc%ﬁ
radi ot her apybeApatoholledt abr Naidupd dvedwitA3:cHITINL059112@07 orResent
studi es have reveal ed that tunor cells undergai ng cheno- or

r adi ot her a_py-SPlﬁéﬁﬁe&rQﬁéBflogiV ra_rtérmﬁbl""éftthp ﬂlﬁdﬁ’@e é‘spogc%’r_tf itrﬁﬁ_ﬁ‘% ¥esponse
due to an ingegase B J1aRSIRMe iJIuRpgen 6uast L%t % B H%Qﬂ%é“borts

i mmunogeni ¢ determ nants, tunor cells can transiently express "danger

si gnal s" on thetrmegl hdvaréatrsathartperpaveeiohedf phagbiyeasins by
dendritic cells (DC), induce DC maturation and stinmulation of the inmune

response. Exanpl igayﬁgﬁgn' 1 i yi ng tunor

cells, include bgﬁogie no I|ni?%dgﬁ%?é%%%§ﬂ%%%c€g%@g é@%gg(HSP7O and

HSP90), ligands for natural killer receptors (e.g., NK&D), high nobility

group[BOKl1l pnotecnrfbivEBl yvital bnef ewenph aarve ettaxderensi, gral& ' rddtatgas

activate the,inmune sxstenl Far, exangle, Hg%?lean activate inmune cells
SYREFE

through react™Bn @FPRMFLART AR . g ofher'Uiyer Si ghalemL-
however, thatutahhtlie enlarceAN AFMUNG KLEPONEHInF e E®XBHPLe receiver
calreticulin, which is expressed on the tunor cell surface upon induction
of cell deathsupsavaferd-cdheerdirect ngat , LERANPEBADE e OPREgEEyIDosI s ey DC.
DC signaling by calreticulin, however, is insufficient to activate an
anti-tunor immune response. Additional signaling pathways triggered by

| igands of Toll-like receptors (TLRs) (probably also by other receptors)
are required. Gardai, S.J. et al., Cell, 123:321-334, 2005. The Toll-Iike
receptors (TLRs) play a key role in the regulation of the i Mmune system
They have the ability to recognize mcrobes and directly initiates specific
signal transduction pathways that alert the host defenses. TLR |igands

i nvol ve both non-self bacterial notifs and endogenous "danger signals.” An
exanpl e of an endogenous danger signals is the high-nobilitygroup box 1
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In addition, it has been reported that conbination of danger signals such
as HMEBI with DNA (CpG can induce production of interferon-asignaling
t hrough ™WB20emdossLR9 (1 vanov, S. et al, Blood, 110:197@cTAB8200928675. Many
of the above-nentioned nol ecul es that represent "danger signals" can be
rel eased fromtunor cells and tissues as a consequence of the anti-cancer
treatnent in contrast to the silent growh of tunors during |ong periods of
time. As a consequence of tunor cell death induction by anti-cancer
treatnent, these 4uges deéldck bertopedt cansitentbyr®l £ thwuregenbockonaver,
such transient increase in i,mrunoag}ni cinj;%/ of the tupor _cells is not

Fandt

advant ageous q@%%%gen i"‘fl_tﬁ 4 'f}h%,b?ﬁﬁe% mrﬁn@aéel‘fﬁgfl&ﬁ&ipan is
suffering framddhe texhsiiyiynduced-by; @i aapeebdt raat BBt 55 Thbsokg,
because anti-cancer therapies also frequently induce nyel osuppression

and/ or t hynoltysi gaswsiledeve nint wonmwalusE: tdre witunehgystbea tbrough the
transient increa of, anti icit immune stinmulatory capaci of . dyi ng
tunor cells &G %3%?‘%?%&%%% W%%@%nﬁy Ja%t?g%\éﬁé%& g"ﬁ‘é?%%i 8 Pﬁ%égfa unor
cell's, activeahpidiger@ntg tyrphaeyt esn@nd i gRat e1i ABUNEs cedil &g aldo ofnwhi ch
are needed to _nmount an immune response. To overcone this dilemm,

i mrunot her apy l§8Yeeh pi-Bp8s PWHde@rionacii tthethpamsitentthrough the

i mrunosuppr essi I nduce y ti er e i F i S very on,
anti - cancer %%ee%g& es angh?n%%%otbhl(eb?a%y %%%eéj‘%%e%ﬁ%& (%reulrf/éeycfE as%n{gggﬁi stic
van der Most coRmGniettdlon, CelilthDeatheD ffimpéntieathen, 45118420, 2008s

Unfortunately,, i not_her alone is not sufficient to protect the

non-t unor di \‘ﬁiléicﬁgggéildl s 2?%?’}1 t he cyftsjdf‘?fii c G EctgSr ghfPlaghser therapy.
Many types ofi rp@Xgehlehn®s a&guﬁéaged BYsphec ad i - Gapcer phheat nmepat syen.,t he
different cell subsets of the i mune system such as apoptosis, autophagy
and i npai r ed r€apadivey tof tdet inastdioer Bdlwuse adie iamingheedds bufié earérom
the side eff nti-cancer therapy, the opportuni.ty to profit from
this wi ndow %%@H%%%%se%?%ﬁgge%%i %Cﬁcgs( g‘?’leg{l) Lﬁtrg& CEHPT % bPocess
of experiencbagrehe ssidereidivedrs aid canerout heeapyai nduecathapgd 051 6ck
antigen-presenting cell function, innate cell killing and antigen specific
tumor cell kiEFPPngh&r 828F§d -affected in the host. The period of transient
enhancenment of inmmunogenicity in cancer-therapy-induced cell death
repregeoyy amnopREEbHAhh¥ef afithe diRune SYsiamilef egavesutBRacont rol on
the transforned cells and keep in check the remaining viable tunor cells.
To profit fréRMihRytRMAdow ofl fdehalri aoreni de@ni Eher aumemasdeniar exgniessi on,
the present | | r.Qvi_des th and i ngnut r.i.ti onal. conpositions,
whi ch when a%g}é?{é%%ggdgal%\riﬁen%satsgsae %e%tv%]ét i[ﬂé%t au'r‘%)c?&rtgo?ar{grls‘?ﬁe L1 Hduced
apopt ot i ¢ caaneimpheyapentweylld nbiert, hemheemranc e-d:heidr i 4t Bnp IMGERnt
response and anti-tunor i mmune response. Therefore, by nutritional

condi ti oni ngYF1PAET | ARIAE SPHGRSV it FiHinbRet FRERSHE  ar Sudaafd cikl es
of cheno- angd padialihenapynlr eat MRte aCyhe i PNt OXiGidded ndycedhy such
treatnent can be corrected and which, at the sane tinme, corresponds

par adoxi cal | yeceivdenoméntgas khhakcéd i nfriinederiocithye obathelt uie cd s.
Tunmor cells gaing the cellular stress_and.expressing "danger signals”
and deat h ingggg% blyntﬁémélﬁ il%gzﬁgrelr rdht ﬁgﬁt R4 be on%asa ﬁgggvevi bl e"
target to theenonabeyrespansd deaitlsd @iel bheerbynbe Jmie ieatiilon akt@acked
by innate effector cells, such_as natural killer 1g[\lK) cells, natural killer
T (NKT) cel | 8heghifhe deft #3%d) 1ecel$ s PARY Ik ef 1¥eRdria i EheeldleqwdC) .
Pillarisetty ; et ; : 174:.2 - 26 5.+LNn i.1ion,
activated DCftl:g:rng ilr?}lmﬁ%@%ﬁ%ﬂ%ﬁ%%%%ﬁn%ﬁe%% %@%%ﬁ%l “gh? cedﬁ%Ié
response. Acangatitba ofashebilppnate tirungasespomses foarthee enhancdd: by

adm ni steri ng_exogenous agents, or juvants,. |l igands for _costimulator
protei ns, cy?%ﬁ%‘f“ﬁ‘gé?ag?’oﬂr ug¥ “For a\'eq;%rrpllé?p%%‘é‘?rbt acidr it &?%e. g.,
doubl e strandedciRNAgeauc! @i des) by ibBeat hr esghrengesorm spucated This
(TLR3, TLR9) can help the DC activation and subsequently an .

anti gen- spectfPE@REoE ufvt L NARGNE 1 FRSPEABE. tRRabEAkEN caFINeretredlative

Sci ence, 305: 200- 205, 2004. Another exanple, CpG an oligonucl eotide, can
enhance the capacity to attain the NK-l1ike activity by DC and can increase
the status of DC activation and prevent thereby the "tol erogenic" signals
generated by the tunor and the conditioned i mune cells by the tunor |ike
alternatively activated nmacrophages. There are many other nutrients that
have shown activities to increase innate2i mune function (innmunonutrients).
For exanpl e, sone non-pat hogeni ¢ probiotic bacteria have the capacity to
activate macrophages, dendritic cells and natural killer (NK) cells which
woul d lead to the inprovenent of antigen presentation and innate
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si ze excl usion chronat ography, wherein 30% 60% of the particles have a

nol ecul ar weight in the range of 1500-5000 daltons. The nutritional product
al so contwpnseicn3sssur ce of intact protein and dietary filper/ustdve/onssiti onal
product has a ratio, by weight, of n-6 to n-3 fatty acids of about 1.3:1 to
2.5:1. U S Patent No. 5,576,351 relates to the treatnent of an inpaired
human i mmune response or to reduction of the severity of degradation of the
human i mmune response by the adm nistration of arginine or ornithine, or a
functional anal oghef aegeiwee. oTher nElbene, 18 mioxtfues ddheseofthdt®® Humans
suffering fro n inpaired idfgg)une response or at risk of suffering_an

i mpaired it TEShohs 2°suctr™ red %?Ofsrﬁﬁb‘\}?&éﬁgb)ﬂaént %}‘é‘l"! yolume

adm ni st eri g 1HORAS| EhaNSHSHPPlERENE €d My A5 0l NiFReOr ¢ QL NIJA Ngy Pk
functional anal ogs of arginine or ornithine, or parenterally adm nistering
am no aci d satuticarts sappivademed thiet hgas gilniask of romi thée ndyamore ¥ uaatl onal
anal ogs of arginine aqr_orni.thi to the .patient. U S.  Patent Application
Publ i cati on .t%/rﬁ?f%() egc 5 g)éisrréaln e FiFsdiiSTon that is
parenterally delivered to a critically ill patient or for the purpose of

| Mpr oviods Im tec honsbtddndeingt t nandbRepu tekicat] GBSl dd Qe el 4des aak
conbi nation of, a glutam ne precursor nolecule and an anti-oxidant, e.g

sel eni um vi fahi'® CYPA MUItaRATEM PIE, S Uit Bet el bt el 1@ 55 papuhded.
Appl i cation Ryl igasien NG;12005/009043 lganer gL ysedxgé-cafdt%%a y [Tetbedof
protecting non-nucosal tissue agal nst damage fromradi ation therapy via the
admi ni strati ¢msofa areorpusit icasdaniiEty | actldesna shevapeutkealiky effdchi ve
amount of gl utam ne or. _a pharmaceutically acceptable salt.U S. Paten

Appl i cati on %&Eﬁe@at i°0) ﬁi‘g’ayzgg?/"déé%es@o APOTR at etob"f‘r’é’fﬁ%dsaﬁﬁﬁmbay
conposi ti ons refnodAblRMUREeSHIBd atQy Y tHic] alleiGidk | N condinat hog- t Agot her
therapeutic formul ations such as oil-in-water enulsions. The conbination of
t her apeut i cs PF&VadRtnitAwerf t Bonddchupanrr slibj &ébes 436 vRLPels hdvsiagesaor at
various tine I - n f _disor S o i sease and
cancer. Home\?érgtg%%%ngécot;eq{%gggr%%f&%ﬁ %rll?eg,gsas%l %cu%gegoﬁg?gf%?@mn
descri bes or wsaggesies Hdree adali tli pacof ghbe iimpimEndnt eserd ol ICANERE tem

pati ents undergoin .%%I%Sr t.her apy-i nduced apoptosis and/or necrosis, at a
time when thé_sd?irﬁgl eYerts farfé sy G ng e I o B FPewtReR edf
antigenic or th epebkRr, eXHLS§h N . 1AE! 1 Al loorkl© 19981 2f through

i munonutrition should be to counter bal ance tunor-induced inmune tolerance
during anti - E8RceRagtrgapyiithdutles beoirle deadh 2or bdatagssanienebynt poi ng

t he bal ance . - r t rds fhe reinforc nt_of .t he host

def enses. At Qéﬁgﬁggﬁéﬂg? ! |I§T5]r%1ﬁor?ﬁt |O%ec()itn, Hher pr m?ﬁ edc%r&sﬁce?ng
patients, caenehhaade wainthigentpreeseatéigeceldsdaigty on anddsnatgeced d
destruction of thﬁ@ér ansforned cells and antj gen-specific tunor cell

destruct i on. PFRVEHEed® 10 e j bRSt &' G6M ot nRioRBRRE FREFBR, Wadhpridipsed
herein, shouhdrbe @@ duih NeRt WIA)e CEhLS dihat péégaﬁé?”sdrf‘é‘t l;)és"‘gﬁjf‘&?é‘eo' by
anti-cancer therapy treatnent. Based on the above, there is a"nee or

met hods and fwrtiherut iit i dAaidcorpogiunicas ivhat widi beHeor mnratrerkriart

preventing t L r f i e functi.on of cance atients during
the anti -cangg%i{w%%t ?ré%% ﬁéségggggguagﬁgfnt &r féfrﬁdgfﬁf%ﬁlc{gréga%ﬁ%ﬁtasqe%here
i s al so a needef dmpietdrads tandyil iMdaenud T4 Laalg CeMROSHo 1 ONss iR, when

applied and administered in conbination with anti-cancer therapies would

produce | essTRAVELESEVE de2ef PEct QT b1 EANCET pR9ent R, s ePRABBFEaNtIy,
there is a | fe nege,d or d izrgg,m] i ti.on o] j.tions
that can be Ee)ﬁn%Foy%a% at thée téi1 @Aﬁeﬁf%@?ng turmO%H%:I(ral Ilsrpuﬁéé)ee?g?%%%vﬁglﬁdow of
i Mmunogeni ci T9guat tho actas nfdomcevolwneh fiven ptéscrbbed ariifewgincethe
therapy and further enhance innate and adaptive.i ne processes _qf the
host to enha%‘%:lseé?%%ogocg?]le K93 ia{n]gr.leTﬁgrg VQ%&(? B geht ﬁé‘édbﬁ&c

met hods and i iaonut hdvOnad £ compasdd i9NSck heto arhPresesasan t he nor nal
physi ol ogy of the immune cells and ot her henopoeitic cells (i.e. bone
marrow) and rescue their inmunoconpetence that were damaged by anti-cancer
t herapy. The nethods and conpositions and the neans of acconplishing each
of the above needs, as well as others, wll becone apparent fromthe

detail ed description which follows thereafter. SUWARY OF THE | NVENTI ON The
present invention provides nethods and i nmunonutritional conpositions for
preventing the inpairnment of inmune function of cancer patients undergoing
anti-cancer therapy to obtain a better efficacy of such treatnent, and

m nim ze undesirable side effects of the treatnent and thus allow a patient
to maintain therapy (conpliance with treatnent) and have an i nproved
quality of life. To this end, the present invention provides a nethod for
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i mmune functions and normal physiology of the inmmune cell results in a
better tolerance and increased efficacy of the anti-cancer therapy and
t ransi entweurgroasbssti on or enhancenent of i nmunoconpet enc @Cofuskéve/oseeriine

cell. Simlarly, the induction of at |east one inmunogenic determ nant
results in a transient augnmentati on or enhancenent of immunogenecity of the
tunor cell. In one enbodi nent, the i mmuno-enhancing agent, according to the

present invention, is capable of (1) optim zing the effects of and
i ncreasi ng the i nmunoconpetence of the inmune cell weakened by anti-cancer
therapy and (2) inducing at |east one i mmunogeni c determ nant of both the

i mune cell and tu el enbodi nent of the present invention,
t he innunonutritioﬂgégion%%gégi@ﬁgéggéTﬁgga i hitst BRRWYGSt he patient from
between ten and three days before one cycle of anti-cancer therapy to

bet weqroa1 antk semeiyalays afgeicd en@ystier | feapetber cenbadi aral 0k he
present invention, the imunonutritional conpositions can be adm nistered
to the pati efPIGHBESweRRE t €FPAAd ey e d&je b bkevione dyskeiption,

i- : ; d { h i cal
Comoval of altror part o HRe it T another SarOOHF G Jof L RE® BPBsent

i nvention, thé&ermymnonutritional conpositions can be admnistered to the
patient from between ten and three days before one cycle of anti-cancer
thera3¥03% b?Lmeen #en‘and 'ustﬁarior.to the_surgical renmoval of all or

par t did €dfor. 1n &Rot fer 2hBBdi R, atf1eddt SHEGHMO- efhARRFRg
agent may beiacprebieiiey arpseRiesi G bi grBsSaatcBONyT &Rl igAt LRYLQE 9aNi SIS,
a protein source, a fatty acid, an amno acid, a nucleic acid, potassium
uric acid, ac8Pegieestranded ol i gonucl eotide, a pathogen/ nicrobi al

associ ated nol ecul ar pattern (PAMP/ MAMP), an active hexose correl ated
conpo 126a enoi i 1 b pnel udi i I N recursors, actpve
forms?llagég(rili E’?tgo? g%nt%e%?%%g%lgl ‘f’)%‘g‘%o?gv??‘akpﬁ?aeg rancae%t el rs?/%?jf%so‘ttat es
of hydroxyl athenfi28a@®d BhownliR5F@Ok.DL).a vitanmin D receptor ,
branched-chain am no acids, theanine, vitamn E, essential fatty acids such
as EP A or .ERA/DHA, and Lactoferrin protein, including any state of
iron-@ﬁ??gﬂggag'(g.@i %ﬂﬁﬁ$€&9%f¥b§Wn?fh8POPP§@FbF§?ﬁH{eﬁﬂﬁFCtlon of

i ron-saturat edeLactehemnr sApwhniyetignother enbodi ment, the probiotic can be
a mcroorgani smsuch as Bifidobacteriumlactis, Bifidobacterium]!|ongum
Lacto?acillus,paracasei, Lact obaci | |l us johnsonii Lactobacillus reuterii or
mi xt ut891fheFids. 4THE B KM Yburtev cah BE WRPPr casEilvest sastimmotad n.
The whey protgbneSPULER LEoGRMi¥efifromnative whey, intact unhydrolyzed
whey, whey proteinconcentrate, whey profein isolate or whey protein

hydrol ysate. Casein and soy proteins may be in formof casein and soy
prote1%0h§br8¥95aﬁésislﬁﬂaniaQMEtrbﬂahHEﬂbodfn&ntbetreheenﬂbsgas itnaent i on,
t he innuno-eggg 'gg_agent can be at |east one amno acid, e.g., a branched
chain am no acid such as |eucine, isoleucine, and valine; glutam ne,
arginine, citrulline, cysteine and threonine. The imuno-enhanci ng agent
can beoaléil bbhwcl éi ¢saeind (RNA)deda idematdhonucdei 61 agi batBNA) 00 afad east
one ol i godeoxynucl eotide, e.g., a CpG oligodeoxynucl eotide. In one

enbodi ment of PR PFEYRMY /i nvention, at |east one immunogenic deter m nant
is selected fromthe group consisting of heat shock protein 70 (hsp70),

heat pOOTK] progein 98 GhspAnodedt Urdmdddilery a8l | o f esephotehi Qﬁﬁdg;age- g,
NK@&D ligands), calreticulin, and high nobility group box 1 protei

(HVEBI ). An BéRRMBIRWEYthe present invention is to preserve the cel
viability and the activation capacity of antigen presenting cells, other

i nnat gg ¢ - cellgs, :NK - ucin transi ent
augneﬁ?%??%gﬁ% 'iéiuﬁ%Beﬁigggsto tﬁggggggfgt%c ?%%gglcé? é §78 t 59Pfe
treat nent efdsetmbly one specific enbodi nent of the present invention, the
transi ent preservation of the imunoconpetence of antigen presenting cells
and innate cytotoxic cells during the augnentation of tunor cel

i mmunogenicity of the subject occurs frombetween ten and three days before
one cycle of anti-cancer therapy to between ten and seven days after the
cycle. In another enbodi nent, the antigen-presenting cell and cytotoxic
cells can be a macrophage, dendritic cell, a killer dendritic cell, or a
natural killer cell (e.g., NK NKT) and a cytotoxic CD8+ T cell (CTL). The
present invention also provides i munonutritional conpositions that include
at | east one inmuno-enhanci ng agent as used by the nmethods as descri bed
above and herein below. It is contenplated that any nethod or conposition
descri bed herein can be inplemented with respect to any other method or
conposi tion described herein. Mreover, it is clearly contenplated that
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cancers include squanous cell cancer, small-cell lung cancer, non-snal

cell lung cancer, adenocarci noma of the |ung, squanous carcinoma of the

| ung, carwerowfo3vdse peritoneum hepatocellul ar cancer, gastusetmsss nal

cancer, pancreatic cancer, glioblastom, cervical cancer, ovarian cancer,

| i ver cancer, bladder cancer, hepatoma, breast cancer, colon cancer,

col orectal cancer, endonetrial or uterine carcinoma, salivary gland

carci noma, kidney cancer, liver cancer, prostate cancer, vulval cancer,

t hyr oi [P QB cétig hepat is car cemmprandivar i ofis dypesroél heatd arghsneckbe

cancers. As used her.ein, %pinals include, but is not limted to mammual s

whi ch incl udé¥ 1W§|%ﬁ limted to rodents, aquatic manmal s, donestic

ani mal s such as dogs and cats, farm animls such as sheep, pigs, cows and

hor ses00@0d IFurANS10\Wies eidn ke thenmsyasiMed s Oy MBAFRL] Oraiheigadpl ypgks are

used, it is contenplated that it also applies to any animals that are

capabl e of t RS SEMPdat- exhibited or intended to be exhibited by the context

of the passage. As used herein, "bone nmarrow paralysis" is nmeant to include

suppression or cessation of bone marrow activities, including but not

|1 m ted {QodPne SIS SRl Sridle NG ans A0 AAIDPARSS Bs) AS used

herein, "conplete nutrition” are preferably nutritional products %hat

contain sufficient types and | evels of macronutrients (protein, fats and

car boHY@Ratle & temd imacr onufriigent 5, t chiegresui $i chenin t oabe ialesokkesauion of

nutrition for .the antmal_to which it is bein mnistered to. As used
wiEh® 30 | P gy %?erdﬁ? aﬁﬂ?rifﬁ%naﬁuﬁpH&G&Fs t A4t do

herein, "inconplete nutritiaon re pr
not contain sehfibotenttlievetsrof imorpauatiient Sfé&pretes nid ahsc8h8ance
carbohydrates) or mcronutrients to be sufficient to be a sole source of
nutrition folithe &hi RECTPS KM chPedinenei o adhe nibfesead t nvaAst Leed
herein, ~LONGIERLILAAM AL SIIAUIANS ' i ALARIBHEIAP] Y GON! LWAUOUSpag it
adnini strations fof nore than 6 weeks. As used hefein m Ccroorgani s is
meant to i nckedereheebdsi erhamempeasiimeantdy oshbungiin atkel ldrgmdwigs , medi um
with the mcroporgani,smor .a cell .growth nediumin whigch m croorgani smwas
cul tivat ed. Oﬁggdlﬁ%rgFﬂ?rﬁtoﬁge gﬁ?icth?spﬁfﬁfﬁﬁhb}Qv%n?b%ﬂ §@bstRfices
that sel ecti¥gbydpeanoig thgngr o Pephabsnetbehal HACt SfhEaLheh b bif,the
grow h of pathogenic bacteria in the intestines. They are not inactivated
in the stoma@fAdakdPBr appefuiliebiti fazer shePchad iMYReheo G elemmntofort he
person i ngest.i 3 they fermented by the gastrointestina

m crofl ora aﬁé?%ﬁagggk?gg?gt?gsggééébiotics are, for exanple, defined by
G enn R G bson and Marcel B. Roberfroid, Dietary Mdul ati on of the Human
Col onil@0RBLr Bbresaam [Nt muuchbagat hel Toncept cafrbPnebiwaitilcsa HireNit rqasl995
125: 1401-1412..As useg herein, Probiotics njcro-q;gaﬂisns (hereinafter

" probi ot i cs" }BFHEIBTEPer SBFY 280G T s et (T | SRR heF udPREs & -Khabl e
or weakened, manthiolomMan=1€pliigakisngva M4EDS! itkes By oBbakneel | 1rc.
preparations or conponents of mcrobial cells that could confer health
benefits ontheMhb3¥ GRERCRARPAI ¥REi 88PN thesgadt endmoamt Slaveprfeatures
specifically,t i ci.al iy e 0 i I Lts intestinal
m crobi al ba %n?g%CP§§ inéj?obé%?%ét§&€%6thé%€%.éﬂgéﬁxaggF}Bgiﬁp % he
host. (Sal m hen23], Cuvehahdd ASeBeanbeY. 16t al005Pr obiiakidc Stadtew shawdd t hey
be defined" Jrends Food Sci. Technol 999: 10 107-10). In general, it is
bel i eved tha%p?gég%th?%rgpﬂpﬁﬁni E?%#Fﬁ?t%b}egnfﬁﬁgﬁééytﬁé gf B#P h dnd/ or
met abol i sm ofinpeédogent esbaptemica Agp e d 1L skihmsby t %@9&72TB§4pfﬂ@e‘?§h' cSs
may al so activate the i mmune function of the host. For this reason, there
have been mef§PERdFer ént ApPP oadHesoto Winktluderpr ooty s instoopioged ed
products. h i " term dni strations" are preferably
continuousAjaﬁﬁﬁﬁ%t?{tigﬁgefgggFesgétﬁg%g%pw%%ﬁéFe 'usgﬁr%%F%iﬁfﬁalﬁtube
feed" is prefelabiyateedonphet e geneénedhpl et rattuhgi ti anal ppreduct s-itrhat are
adm nistered to_an animal's %astrointestinal system other than through

oral adni ni sSTPRHTBH A5 udTRE batarot 1ifis edOR619URaEHERS RIS ubke
orogastric tahe,19ast riridbeget € 4Post BPVehybse(debHbe) . £REr %&%g%us
endoscopi ¢ gastrostony ( PEG, port, such as a chest wall port that '
provi des access to the stomach, jejunum and ot her suitable access ports.
Al'l dosage ranges contained within this application are intended to include
all nunbers, whole or fractions, contained within said range. As used
herein, the term"subject"” refers to any animal (e.g., a manml),

i ncluding, but not limted to humans, nofh- human prinmates, rodents, and the
like, which is to be the recipient of a particular treatnment. Typically,
the terns "subject” and "patient"” are used interchangeably herein in
reference to a human subject. A "subject” can also refer to a cancer
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specific effects on the i nmune system of or can confer additive benefits to
patients undergoi ng the adverse effects of starvation, illness or surgery
and anti -werzoavo3vsser apy-i nduced apopt osis. These agent sPChnusesonscess i nmul at e
the i mune function when adm nistered enterally or parenterally to the
patients, are found to be potentially effective in inproving the outcone
during pre-operative or pre-cancer-therapy treatnent period and reducing
the opportunity for post operative infections and | essening hospital stay.
Exanpl es of comteras akhy VAT | abl &léntaraima mnunbhueaini aoalf ivegiarans .

havi ng i mune;: enhanci ng, ef f ects i ncl ude | npact(r vartis Nutrition,

M nneapol i s) Or?'ae%erﬁmngthi art)mf(é?\ﬁ:Gg%, Wq%, %Il%\ﬂ)lﬁ(é'e )?Wm%&c?’i eRfr)
(Victus, Inc.wilM ape, deeeramdd bblaf) rarddRosqub abpr atpniiesbl «Cot ymaus OH) .
These reginens contain key nutrients such as glutamne, w3 fatty acids,
argi ni ne and/ds ifasbnucrei efacivd WAt iicn B fearmng Fémeesint i dhsmandhave
quantities i j ent ti rciall vail able. The effects
of these keyrfr?(l%te;lgrgeasts SaJng{ Q}Jgnsf;ar(?gse%{(?sng#ab e 188 Xﬁéys!&ggﬁs e}agfep,t
Nutr. Hosp. ¥@il2%a332n 200eberThel i manotoit f1 bad srepubey addedoboe, skaadar d
nutritional fornulations for Eati ents _who had undergone cancer surgery,

e.g., gastroi a2 2 cBR C8TF g dPP Land tpaRc MEEIR S chhe’e® sbif gefy 1A
anti-cancer [N N o] t u r

treat nent. B:dggia, M 0;e't a%(lﬁm N{ﬁtﬂ?i tB Foﬁgﬁ%%h%r%wp%%faﬁgf?g%gfé%% ?g 1
19, 2006; MCefeyenkeCheteqt. inAmhelr. @fiwetNat r Fi¥2ar¥84-1070ra2083ye

Sl ot wi ski R.O et %li' 0 Een%r. Eur. J 'hl m"runﬁl gZ 3): .147-154, 2007. They
are pref er ably A4 N Ser gt 1'0" Can8F IpatS et SCALSER dht 1t C9Dr REPEEF on.
They can be gatentpre-5,pesi37and poste@pErati vel %ser, 78uri Nngapres, spPeri -
and post- anti-cancer therapy treatnent. Studies have indicated, however,
that pre-opeVRiit?E andtpEEs- oplPatL i vEreUppLenreat at PBASRE! | ARDhbAatiPeNt s
are nore effegtigve iyn3i M;QWNg cl |3rulcalz(9(y%rcon§m9f @i cagcer, patients
t han post-operative treatnent. en i munonutrition was given

post - oper at i Peby 1stibaalePalttes twee Idaraft iicat | 61y,5 ¢t deetbl §1 bet amusei 1 hes anount

of substrate?‘gﬁi ven to c atients i(gbthe first five days after surgery

ncer,

was i nsuf fi cFERE "t G ireal ?ﬁ’g‘éﬁ atd ¢ i SSLEPUNANGPABRE 2SR & r Bef SReRE® ekl y
enough to benagtiiveinl Rheast entli feakes @Routi R 08Ys § Mnd her & nuupoput & i ent s
to be incorporated into the host tissues and, hence, nodul ate Inflanmmatory
nmedi at ors an@epsriYedciin pestrres. Breaaal kelew als swpedy MeGowehark. C. et
al, supra. Te.d ve Lops .pertaini tqAhe i nonodul at ory
ef fects of e%?e%é%?ﬂm%onéwggﬁg%hg% a&c%ng%?é%g?i g‘r?t,maeYt &Y Cadhr i st er ed
during the peectipesi- mrriposis oper atyyeepel i ad,rd=aimi DS Vely t Babe an
answered. The term "i mmuno- enhanci ng ent" or "immnonutritional"” involves

t he adni ni st PFRPFOn TSICSPET f PECHEPH thondl Rmdundé: t iid hhged guard

"i muno- enhageiBgen . " | TABNOLAAKENHALAING D @t 1 drTTURO- aUgiENt i Ng” qualjties
to the overall immne systemof the patients undergoing cancer therapy or
anti-tunoral SeEReFapy dropattiastiseas thd i npai pédeirmmire emipectiimemts,t lthdhe
pur pose of a i Lyror - | e tot oxi ¢ effects, .inmproving cli.nical
out come and #%I??hg;%apr es%cr)%/?%gﬁa%&%nﬁ%n&ﬁ%&gﬁrﬁﬁat?%}hd RBapt i VE T hnifime
processes of 13 he Thmmuhenbosgudpd acidataica t napr eebd Kidaldur@s Nnshespaense to
the i nduction,.of the_i munogenic determ nants, as exenplified above.

Exanpl es of PhAGABS8Ahandt ngURdERFL i 0Pt t@DnpS@tda tsncl hdebanBhd acdigs such
as L-argining, sgktgah!inNgorigySELi NEni Gh UtANE Ny tdiyeoni gmeagcae- fatty
aci ds and nucf eot | des. Cl(?ler exanpl els of 1 rmunoe- en lgn&r%%r gents d|3nc ude a
probiotic, arpfebeotecheéremssn shpon- eaplireavi. nfaodganiass s e tpoot &ion

source, a fatty Ld, anino_acid, a.nucleic¢c acid,. .potassium uric acid,
a singl e-stré%d%%ﬁg%’(fji 6%%8%?’%&?88’?18%3?%‘6%%% PO TaSs 56 SrEport

mol ecul ar pattetin ¢RAVE/ MAP) , aan “@didave nRexasei Tor r ebategdueQrpednd,ag
carotenoids, _.a vitamn D receptor, branched-chain am no acids, theanine,

P . .
vitanin E, eSSEMt12%df ittt y Mditde yucRtagdepa ahdl bHA Wri@pPA/iDHAhereby
I nmuno- enhangi gyt £d 44 0Ral  cORBESHELONS. fBY, be adni pi Sér?{ﬁde%}.a.’r e
intergastric feeding.As uséd herein, the term"peri-operative perio
refers to the tine period surrounding a patient's surgical procedure; this
comonl y i ncludes ward admi ssion, anesthesia, surgery, and recovery.
Peri-operative generally refers to the three phases of surgery:
preoperative, intraoperative, and postoperative. The goal of perioperative
care is to provide better conditions forépatients before operation, during
operation, and after operation, including neoadjuvant treatnment. Simlarly,
pre-, peri-, and post-anti-cancer therapy treatnent refers to the period
before, during and after cancer chenotherapy or radiotherapy. As used
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CpG ol i godeoxynucl eotides (ODNs), and ot her nucl eotides, RNA, DNA, and

ot her danger signals, the anti-cancer imrune reaction can be better

stinul at edt0 2Q@3GMs stinul ate cells that express Tol | - PChasc@ompioos 9,
which initiates an i mmunonodul atory cascade that result in the activation
of B and T |ynphocytes, natural killer cells, nonocytes, nmacrophages, and
dendritic cells. CpG ODNs inprove the host ability to resist infection by
accelerating and inproving the induction of the innate and adaptive i nmune
responses. Klnainen,nd) Nbe etadéd , fExpeaty GpuntaBiel maTheial 4(06h: 93713446,
2004. In additiaon, de ritd' Ctaﬁrel I.suﬁriDC) may exert re primtive innate

i mune cel | fUfdti GMOGEAEY  AreTHBYT t 7St 0 Y | PXEFRNEr or fed Te@ANcErPhEel | s,
Thi s functiondiasahieen @ascrihed dai a dype pbudesdrithc gebb.rebarnedby
others as killer dendritic cell (KDC). KDC has the ability to kill tunoral
cel I s througseastdiorer 53t y Fofrasaghahl smayt hatcprevente estaps o2/ r ésivetrant "
tunor cells to a.single chani sm of death. The dysfu ion of the double
DC function (quercl%nlé’etrgea énrcgtn C,npna{r?m Y, m%ﬁ?lzéléﬁ p?”gégnt g‘t%lt’on aandcih}f’mr °Lel |
killing, cannbeaprierentedaby drte agbhvatdightef, DEipepulatd il t Beowghot-he

i mmuno-nutritive interventions. The conbi ned approach of anti-cancer

treatment suci? astTHERDE héfapy°drid/ 8FSPEBI Bt Fér By wedRCitRENE U r 81 on

can preserve & LRIRRILNCE MGl WL Proy] dfofePOLenLl ol bepelhl 1O
makes the cyclés nore efficient, inprove tolerance to the rnmmune toxicCity
of the treat megesinkkatwedh |ldadmay rueosakdudamagend mecodiitgus)akdrd aubhgher

i nci dence of .infecti.ons. Natural killer cells and natural, L killer T.cells
are also inv :h\‘?éd i 59Hat e Jé@l | “RIPF ARG of &t hé“otddﬁl?rr ce?’réi.eThg??lgn'

functional capaehky,i sthegMand Meakied dihdnth@&HdsHancabuhieaym®entdo
acconpl i sh thus function, however, these cells need to remain capabl e of

bei ng acti vaté@grara t dago Rer bugpoeel | weyk| éheo uppsand adadivercednid the

popul ati on. i.oti ot i i-al sqci ated nol ecul ar
patterns (I\/A%glg)%ﬁgge%%é%a%%%ie? 5}%{ 0 2’%%%“' ?t;l%t%tdﬁl %ﬁéeﬁou%(gﬁﬁ’lgat{%hf%nd

t her eby exer tnayuier alf aeliltady |dargs thhes tGRB* CHt od Dixétnd ydrphoisyd Bsed €I L)
that recogni ze specific antigens on the cell target are depl eted during
anti gen pres&AfatPBRTt 5eFRTVFAL 8Anhahe PEaCHi BAYaR8 8FB6YSGBpressed by the
treatment to exert the cytotoxic activity. Am no acids such as gl utam ne,
ar gi nifpe24andegitrihbi ABwake ¢agable thoarhancends etahalis patdways that
generate the cytotoxic nolecules produced by the CTL and hereby contribute
with tunoral 2BeMPPREl FERGLWEEN SEGFaPral odnttihge rfst raaemsihwwreddi |BA @xpbsed
due to the i i.an . of l.d ur.Lng : t . Preferably, the
i mmunonutri t?ggg%k@orlrgomk%t@i o%sgg%%%?dpﬁg tlén[bt?L ggﬁ%%é:ntolpoenr actolrrrlﬁ%/ i T AT | east
one probioti €aollateoihiynatibomatiprobiotsesi-RAiohhatics aserdti v as

m croor gani snms i ch when .adnj ni stered_in adequate anounts confer a health
benefit on tWélmbﬁ qgrsc?dfil%ﬁrgcgo‘?ﬂéi)”bermé‘?tﬁéffe%t APRe PREGHIEME S3YSEDBE t hey

may be produggd general | yadyracherm@ntation sHacess, and, optd:gnaldy by
drying. Specific strains often have particular nedia or substrate

pr ef er ences, PhAVeRet ife Skp$tadt pat bvn cenewangbotreed Tiiéowi criodrmpaniestts nay
be in a dried.fo : r a in a spore formifor mcro-organi Sns

whi ch form sgfc')r e{éfg}]l‘%%c%gyi %Ié o@élreﬁfé:ir]o %}?kg%%:&énsa%ﬁﬁ%%r%’r odtict | bfpe

fer ment at i oncosfkganwadt ccd heeskadlfedtaer spn.alSedviey gtheEPoPeB8d8052% 0
(Soci ete Des Produit _Nestl‘?\%b,A where a drying process of pulverisation is
descri bed, of2WO GYF4440 Y3 5 B T2 bact®er Mal Lnikg od8FgaRPSHE 1ar e
concentrat edgf£9ma gBALUM BAULAI | eHebYySPEAY HALY NG of 'MOQ,J#%%S%%%&?}/ ying,
| yophilisation (freeze drying) or another adequate drying process. r
exanpl e, m creuRFgAnCINE Hrerwisediwtthda tear ther baatredi alssuchias 4)

car bohydrat e or_e I ucrose, | actose, or | todextrin,.a lLipid.or a
protein, fora%éarlr}r)ll )e%%%{ (%%I%“ eI?l%trji%% Vé’%tgeftgﬁ%e k%(hree d(?t/i ﬁB.e \?&r‘, t he
m cro- or gani Bive peed noikcknegessarliy yihel paesent gar aidydiedyhDEmn nht By

al so be suitable to mx themdirectly after fernentation with a powdered
nutritional R¥PPREFti bPEESr EREAPIR, BRE oPBFoNBILPYXperP6r mPa GR§ENG
process, preferably at |ow tenperatures (below 700C.) thereafter. Such an
approach is disclosed in WO 02065840 (Societe Des Produits Nestle). A

sel ected probiotic can be a Bifidobacteriumor a Lactobacillus strain.
Preferably, it is a Bifidobacteriumlactis (German Culture Coll ection:
DSM20215), a Bifidobacterium | ongum (CNCM 1-2170), Lactobacillus paracasei
(CNCM 1-21 16, CONCM 1-1292), Lactobacillwas johnsonii (CNCM 1-1225),

Lact obaci |l us salivarius, Lactobacillus reuterii or mxtures thereof. The
term "probiotic" also includes non-replicated (dead) probiotic bacteria,
fermentation substrate and/or probiotic-derived material. The
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55(10): 1258-1266, 2006; Ritz, B.W et al., J . Nutr. 136:2868-2873, 2006).
AHCC is commercially provided by Amno Up Chem cal Co. Ltd, Japan. AHCC may
i ncrease waenopisesfe anti gen presentation activity and i rhirhiseeoonsabs
tunor - derived i nmune suppressive factors, enhance nmacrophage proliferation
and activation, pronote differentiation of Thl cells; increase macrophage
production of IL- 12, increase NK activity; pronote apoptosis of cancer
cells. AHCC in cancer patients has been reported to increase TNF-a,

g-i nt er f er on,pasitterdreadki in 12handadeegease icommosiuppriessiwetlacttdec bpret ei n
(1 AP) and tuno ro tar (T Lnvi ew of these possible _effects of
AHCC on t he Im"ﬁ:%% ?t]é?eg\% &ﬁc@%%‘%ﬁ%%dugéat? épdi tF 2R HRntRef ad&Acer
amel i or at i ng isOMEefur e tegati e Sikle Bfectsrolokhennt BeLapy anfihenker m
"intact protein" as used herein refers to a protein preferably not

subj ect ed t o %% hetcekenifsnl con évgyseenc hydFdloysi 3, e pﬂeheraﬂﬂ yiBs in
a form subst m r |l .to its. natural state cco i ng
to the |nven?f|1(t)£|nt%% b ﬁ &pfgﬁgj?’hl%%tloglé o3 eRFrERtat i edstY ﬁg
casei n, whey wirtot eimpns@@mem@t eiybinaek! a@emmrbweata@ﬁr@b@ g lorthele

cont ext of the present_jinventiaon, the term"protein source" includes any

am noaci d- bASSETH ot ef hogBfi @irkdt (k8  deBehiBed| Reast ortl'tﬁ/ﬁbqa%‘é‘édand
dietetic protgid, gas Wehk %%éidgégo{?g}?iéd%%oﬁr d I epoAM %%I%Ci éa{'

m xtures of these, for exanple. e protein source may incl ude ex enswely
hydr ol yzed prg@tselmlcwyldr wllybatleS qmr&pailedofr a:meacgais oblenkyrend r eateduani nal
and veget abl e rot i ns

h t whe | t
casei n/ whey Ry PSPy sar e, %gl %%?%]taygﬁ?g‘ s g?g?’% t%gesr‘%‘g’rrﬂ’ )I_%S/a Tt

"ext ensi vel y aRydielyz ed’ Iﬁsttkﬁjlrt mecklotéisaé@s withsn pRMKLtAAL 1BeatBlact
protein is hé@rol yzed into peptide frggrrents whereby a majority of peptides

fragments hav@l& nBFecRPhf \assghblof ssatlﬁanfllmw Dalifond0 Mptédably
preferably, fi I b 75%-(.pr ast, abqut f the
pepti de fragn%%?g%ﬁav‘g%gﬁﬁfgl g%% a?xg\/\l/etf)g%% aLPﬂlless tgn%tegbou 6&)@? ons.
Free am no aciods tadd tsytrthhet itheshooit peqatnrderchm ns iy 3 sdsbepebébed

substituted for or de protein, hydr sates, as the nitrogen source
so long as tH&CRut tt?’ﬁ éﬂtl ?;?os@trt Iaﬁa%?ﬁ no"hHeh d PPEF PR RGAbI e

for the targehedipepWiaid o8 &F Whéhi ncta@%l%lfl I1g of Iﬂﬁﬁn&@ﬂghtarke\y thythe
art of nutritional fornulations. In a preferred enbodi ment of th

i nmunonut ri t P8Rale corpexsian st teeoddi Ajato Stlhélabﬂysam@atgr&ﬁerﬁamnllméte
protein sour c e i e bIe rotein

Accor di ngly, 9t%heg%tg)rlﬁ:t e?é; g%u?}l@vé?ﬁe%l ﬁgétvs)eerg (\é I’I%JEI 8% gfm\rlthegf gistei n,
casei n prot etheor egpynpiohei noandet hair daf/drohgsa:txqsntgﬁ@ﬁ@@tf .cyhendadey
protein sour be derived fromnative Wheii: i nt.act unhydr ol yzed whey,

whey protein EBWEéHt PaF@aWtﬂr%t e?h PR8I BPatornfhdepistid randre ysat e.
The casein may benpbevisded ih ige LOr Madn dhed,anmofe @58 thid ofg
exanple, a sodiumsalt. It is also possible to provide the casel n as a

cal ci um or p@ti§§bﬁﬁm§gl caTheidgemanidn ewh dse asensbelbereigas uitess

ot herw se st r Ci. S|nfre for and/or i.n salt _form
chosen from §§-§?gg§ gnéa% gé #?aﬁgarﬁongeéim &0 HeESi%ucite, the

| euci ne, |ysgae, biethki emidnes1ghenydad anbneast ttrlefmwrte Asyphaphan,saa] i ne,
or histidine, condl ti onal |y essential am no acids, %e tyrosi ne, cysteine,

ar gi ni ne, orlﬁl uf affi ne? ' or 9A6n §§§€ﬁta|r§]edamfﬁ6’ma0|fd§ @argqrym@e 44

al anine, probiBgiasesi nendd! UMl Sodtds, aspaihheracid asparagines,
taurine or carnitine. The role of amno acids in 1 nmune functio

revi ened by ®esglatiaadbedit] ezgussr n28 hesBidats sdfxphndst\luim £he8(1Arg2d7- 252,
2007. The in | so rel at tq.1munonu riti conposi tions further
conpri si ng bf\f’{%gg%%gorghé’lonl%nn% nggam%@s €. ° rl\‘7§I |§ mf’é(&‘@l neSWF5dI &G ne,
or mxtures thereaff ivhd rea @RGhoOr rbr&as;alntg f one apgl or e for fﬁle i3t act
protein. BCAAs may be in their free forns, as dipeptides, as tripeptides,
as pol ypept i d@5TORS BCNA- OTchSpPSEt edf; &/ Giaths DEr of8FR rami gt ed .t o
enrich the BCAA, tLde r eggan S

i ncl ude two or rr%)?{eﬁﬁmglﬁl%?r{)?l %ﬁ%ﬁ' grag%%tgs%gccgr %h%@?@tttl%% fﬂﬁ}éntl on
may simlarly include precursors and/or netabolites of BCAAs. | mmune cells
i ncorporate BCAA into proteins and are able to oxidize BCAA. The function
of the immune systemis to protect the host from pathogenic infectious
agents and fromother harnful insults. Upon infection, there is a marked
increase in demand for substrates by the8i mune system these substrates
provi de energy and are the precursors for the synthesis of new cells,

ef fector nol ecul es, and protective nol ecul es. Studies have indicated that
BCAA are absol utel y essentl aI for Iyrrphocyt es to synt he5| ze prot e| n, RNA,
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The i mmune response requires higher quantities of BCAA in fact |ynphocytes
upon stinul ati on show i ncrease uptake of BCAA for cellul ar expansion

i ncl udi ngwbeonvasess4i sol euci ne and valine. In addition, [PewaiSa@9i0S66an
activator of the mIOR signalling pathway that regul ates protein synthesis
and degradation and al so that antagoni zes the autophagi c process of cells
under stress or starvation. BCAA, when added in the inmunonutritional
conpositions according to the present invention, in anmounts that ranges
from about 2 pmes30impe pen day]lipdefer®dhtiadlsloy digpaatety ofie abmiltt 3 tguper
day. The immuponutritional conpositions of_the present invention ma

! y
further compri’s® giut KR %ﬁﬁﬁ%ﬁl%{%@n?ﬂeeéﬁﬂfoFaEFfﬁégﬁiﬁé and/ or
branched chaiqy M@ achgdsnkBCAYL . G HL AR Ne ;i i Ak n%ﬂﬁmeﬁsubg@rat €
for cells of the immune system Besides being a major source of glutamate,
d n regul at eslitdmmaagashedis ofs gl inat dioieg argdei st aopr esugser refyuparbme and

pyrim di ne nucl eqtides, which are required for,| ocyte proliferation. In
its role in §ﬁ?f%§é§§§V%§%§VEQ®F %??F¥éa%%$a%?ggggg?n%F@ﬁgPﬁ@Zfﬂg PfiRat e
cytol ytic actiinvi ttheby cMKinfaer opbagssevkid| ef dendridd ¢ 6@l | $ec@ Nrabgo

contributes to the antigen-specific cytolytic activity of CD8+ T cells
agai nst t unorddeREncend utdm e eRRdRs | rptifeldor nfedm an added afi nshaci d.

"Added am no id.in f e pr t_.inventio efers an
am no acid tﬁg?%%gqﬁn %ﬁ%tg?ﬁﬁgégﬁg,m%gth%hi2%%%?%%%%%?siﬁﬁéa%@%yg%gom
typi cal di et étlicckpr aseienbdgur oes, oshiehwhase mdk, widdt aed degetabke in
proteins. The added am no .aci be present as a free am no_acid and/or
as a di-and/ @Fetartie-rpeﬁqt@elalco%&r?%i'ng pfhes%]rﬁq}%l%ci%i’?awe exahpl @, #Ae

gl utani ne maychenadded i ddect opdy olnaudisRentd s, Sughy PScde A6 R@MNY¥bria
glutamne. Free glutamne is not stable in a liquid environment therefore
i f the conpodict.i oAli’'g3tle 098  sofdlad adVilguR805gl ueadi nénwbrbohavedt cope
added as a di i or gther. Iiquid-stable form further possibiljty if
t he conpositf%%%%ggﬁg beggggﬁpiedlﬁs a’ Fquiﬁn&bﬁngbe f of anagg%¥%%$?ate
quantity of pobhdeiedngkytamyneutieabiel ydedrieguradut-amnal,0b® bebvaxang Wi th
the liquid imrediately prior to consunption. The anount of glutam ne may
range frgglabogt 5.9 to about 3C)g5$er day, nore preferably from about 6 g
to abdQ0491gRFEETIAYI PRVYad®i Fitéh o tHEZDdve, SREW @th 1 HerelEsks Hopew
expression igenar mr-eni bl ipls aelds Lfsddif UtRe IS SIPT LSS O Of 1 HSP 10
tunoral cells during anti-cancer treatnent may result 1 n enhanced

i mrunogeni ci 6y dherise itsurahrain cal | sxphpdedcarnometricatemt dindudeastekss on
t he tunor ce : [ in_turp, increases the.efficacy. of fhe.innate

i mrune syste%#?ogggnggpguggsggggﬁé cfiorg%Fg'ggfﬁkfxbﬁ¥¥%aﬁéTcﬁqﬁﬁFc%ﬁIs
and wor k al osgowht Ant kepdodgsl i@ omae réki Riirat iodn 0fbdElr JRS SyasTheasdount
of Anis prefer%glé about 5 g to about 30 g, nore preferable about 6 g to
9 g. Argini n8SFEMEY Kt helitS e ¥R ci%ul EMRENESTMERT| nPReF Ak &NPr LRSI i n
many tissues;fubrRREEsI ROAL BALI 1okt He kidrey dp ﬁalh{rfé:@'atﬁfslaﬂqﬂﬁ ey

synt hesi ze from glutam ne, glutamate and proline at the gut level.” Levels
of citrullinehand arglanderdedReasd nmiokédl yainrigras?® durd ng.malfiutird ti on,

fasting, diff nt . es_of inury, t r i -cancer treatnent and
sepsis. It hgg&ﬁgéﬁ&%géé%séﬂl@#aﬁ%Fhi§H§8ﬁt??%ufégit@aﬁnngHgﬁef§%iéﬂg§
present in caseevabIbe bietogi cab aciéyi tarso of Faggi nigmeron therd nmame
function could be categorized as direct and indirect. It can therefore be
assuned t hat SEFTPLURFY ne"RPRETMEPE0 EhPcirempHabdamsleprect’d aavarigidliuse as a
result of it oLggi [ f i g@%g [ i ties t he
i nmune systeﬁ?%rggﬁeﬁgégg%?§§T%g§%f@%gﬁg%?gﬁnan %%i%f§ﬁe§% a#ﬁ%g%bfg?he
expressi on iadsicbil onkof/ 2one rofthtehed icompoient sndfca ted Togebkrvecept emnd | n
fact, physiological levels of .argiLnine (150 nodul ates the T cel
receptor x c#%%ﬁef%ﬁ. iﬁ?ﬂgﬁﬁﬂlfédkﬁ?nﬁ'Qﬁﬁl f?g%Eti . tbﬁte?%%?}YEﬁy/or
citrulline hasishowritaohave &usyengi Stdtsasddmbly W REN%tgi niAR KR the
CD3x chain expression prolonging the half life of its nRNA. Several types
of tunprs expPteSINAPGF HAS e POE TieAdUEECBr Gieras & eax prles Sieie vl Leheo | maase
cells resulting in one of the mechani snms underlying the i munodeficiency
usual |y observed in the host-tunor interaction. The i mrunodeficiency
affects CD8 antigen-specific cytotoxic function and al so NK and nmacrophage
innate cytotoxicity of transformed cells. The tunor associ ated macrophages
have a direct participation in the inmunosuppressive process by producing
argi nase and in addition expressing a phgnotype that can induce regul atory
T cells that prevents the cytotoxic activity of the i mune system These
observations all together support the contention that adm nistration of
citrulline and arginine sinultaneously are able to conpensate for the
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acute and chronic diseases with an inpaired arginine to citrulline
production rate. Further the invention provides a nethod for treating at

| east onewof0wmaBissty and dyspepsia in an individual. |nprPomaSesmbosica®nt, the
met hod i ncludes adm nistering to an individual an effective amount of
Lcitrulline. As nentioned above, these two cited docunents neither describe
or suggest the addition of the i munonutrients to cancer patients
under goi ng cancer therapy-induced apoptosis, at a time when the dying tunor
cells are underagdi nfréthebarnddw. of rAenhancease aptiegeninc fMrguraBIN®genat i7¢

expr essi on, %ﬁeregg such additjon of the_inmmunonutrients would augnent or
enhance the i ongla bt et heCRAKBhe OlelhS &7F i HtYRa2edfrom the

| mmunogeneci ta Qfa dea s UNDr ugek! S¢i0fh CRREergdhetapyybndicad, pat i-gpt § duri ng
this brief period of enhanced antigenecity.” Theanine, a non-protein anm no
acid that is disiagsertdvt-ea bevetrhges exentlreydi e¢mrgdsoemce ofembhybarmi nes.
Subj ects adm ni ster w th _capsul es. cont ai ni ng. t heani ne and cat phechi ns
showed a decF§§§%§3ﬁﬁ%f&éﬁﬁ%éﬁa%ﬁﬁQ1%ﬁRF%Y?.§§%$tB%%e§fY% %ﬁneﬁﬁagégﬁ gd T
cel I functiomighdunan gd1bwiyphasyt esiake femdRset rok Lol s Andar eaa
first line of defense against mcrobes and tunors. These gd T cells can be
pri med by bi $BHEs pReHaCes(NEnERrEmainRs o tPehal dedl Wydeni Blee headnhénce

t heir capaci robiferat: n eghet t oki n, u ex. Vi vo_ .
exposure to %Mﬁ%ﬁgpdgéigqu%%wﬁigié é% gﬁd J%%F%gelfgé Egﬁflé%¥ﬁ%,péﬁ

al kyl ami ne, msyprmgucetidbyaatiidehydrnhyailsephaket keanidiednt o, hecigat gagd by

enzymati ¢ hydrol ysis nmedi ated by dases in the |liver (Asatoor, A M

Nat ure, 210( 56£57° T'$33- %6]6‘?1“(1‘9%%;23 AFi dDAYRALEAY<ad B i REOCKipoa
dilution in mediaa, erusedsailtavhel dagxpeansion of gd T cells (5% 75% from
peri pheral bl ood nononuclear cells. Bukowski, J . F. et al, Nutr. Rev.,
66(2):96-102, 2008. The conpositions of the present invention may thus al so
be used in tRefgrEpaganioon tof Fadtri% i clwEre orsmalvons, seetl caments of

ot her forms qf Y m _nj_st d ther f reatjn reventing or

al l evi ati ng giggggf egtg'ggsrg‘F%?ﬁgggggﬂéﬁdq%%éﬁ%f%gﬁg%vg%ﬂﬁanglg‘ 5]

i mmunonut ri t itbeak cenpeisodn 0AS sEcodrdd Ngicéw blie d NventéDnanay o pr@skiced
as is convention%g' for Qéﬁgpje, bi bl endi ng t oget her the protein source,
the car bohydPSFEMEGYr che e PipPd SdufFés- 1 sithegfs hay SBewincd uded
in the bl endge¥itanl ngiapd 44 ner ahsr b d a S L ut al so
be added |ater to avoid thermal degrgggtigﬁg %ﬁg;I%S%%hi??%é@F%ghi&§?¥

enul sif ers awWdipHer|i ke may behdi sdbteed o timpligpénesourgeemiogto

bl endi ng. W& iC n_subjected to rev e .0sSnosi s t hen be
mxed in to %§%ﬁ$§hl}%ﬁégfé§€§uﬁgi?#héa eﬁ%g?%%usgfoﬁliﬁggmaFar %?réi
conveni ent | yaabetbl150Q€. e akeutl 80006t enai d1despensal mafrriche 24 has
ingredients. Commercially available |iquefiers may be used to formthe
liquid mxtuPEFeVi% atit iR, t8GciPas Pieahi PeAhd 7t S14é6 veammyasl grtion

car ot enoi ds ; hav o t t ec n

i nune systen1botﬁj?ﬁe€?€§ gﬁggkﬁgvf?rgé¥glgﬁio%??%%%%%ﬂ(%%éﬁ)%P% 6%¥§nin A
in Health andlorkedg8e @BvorhsflifudeR g easiagppthdbles8andmartteloudekkeares New
Yor k) but t hanisns _responsi bl e for such effect_are.not .yet .
establishedhg%ﬁgge Z??ec?ggﬁaykﬁgghedfhté%PQhro%gh Bitber§ of7r etilit acid
recept ors (RARspuandatebhnat dhX thecepiar sthFeigieXxaneber tpbniohe aird
receptor- g is dispensable for the devel opnent of inmune cells, but it is
required for?eDslisPosad PRNE gSPr6aGEt iOn. thehagds ovlock &ecang Fhe

| mmunol, 178(4) &1 1%h%1%]1’ee22%07mayEXngll%%a‘%fedc%iq,t}ﬁqp' O | nggggeb'{ are
not limted to b-carotene, a-carot'ene, g-carotene, |lycopene, zeaxanthin,
capsant hi n anide| atei hloTke andumepobel aneryléffieendofrehovariotareugheat nent
may be attripyégd goegro-vi amin A grogerties. This ob ervgﬁion cor.responds
with a previoud st RF th%E: ©hasltaPPPEavsutsi RoKufEns SifdrE%ah Tofc Fédsed
nunber of he$ per el | s18e88c obgerivedranddi soahseiicRtagheammHt Whihpore
experiments denonstrating an increased nunbers of CD3+, CD4+ and CD8+ cells
(Garcia, A Threidlya cPRREABPBEYNI1POrE8(-4168% sEpBE) .on na addr faon, of

b- carot ene has been proven to enhance i mmune functions, via an independent
pat hway, i.e., enhancenent of cell-surface expression of APC cells, e.g.,
adhesi on nol ecul es intercellul ar adhesi on nol ecule- 1 and

| eucocyt e-function-associ ated anti gen-3. Anot her possi bl e nmechani sm
involving vitamn A and its derivatives may be via the inhibitory action of
b-carotene on the cycl ooxygenase or |ipaagxygenase activities. (Garcia, A

L. et al., supra.). The simlar effects of b-carotene and carotenoi ds on

t he organs and functions of the i mune system have been previously
described (Bendich, A, J . Nutr., 119:1 12-1 15, 1989; Bendich, A, J .
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chain triglycerides (MCT). MCT, as discussed herein, refers to
triglycerides conprising C-C fatty acids. The total fatty acids of the

i pid sowoeormepodse present in the formof n-3 fatty acipds/usBwoefosdeabl y, the
n-3 fatty acid is selected froma-linolenic acid (18:3n-3),

ei cosapent aenoi ¢ acid (EPA, 20:5n-3), docosapentaenoic acid (DPA, 22:5n-3),
or docosahexaenoic acid (DHA, 22:6n- 3) or m xtures of these. Lipids my
provi de an energy content ranging from25 - 40% of the product, preferably
from about 3GHs ofldadhe tira@inenengybanfebhi 8h 58%narie Edj.umMechain the
triglycerides. Polyunsaturated fatty acids (e.g., eicosapentaenoic acid
(EPA) " and do@é(segﬁé%é(no?%b%‘g}rﬁe? o f%‘?#%g&?aﬁl i | SLOFKsP Ui Wt h of
n6:n3 ratio Lakgesobel&spdManse, misfenabby of rabostc 2.3 J5septhahgbatty
acids (EFAs) have been shown to play a role in nodulating |ynphocyte
reactivity af@spestiogiliy varfaugedurmsr tbits the voeso.sRegasi miortP. 76t

al., Eur. J . rgd. col 21(3):254-260. .In_short-term essenti al tty
aci ds (EFAs) egr? a CQE’ u%sen%érﬁ% a|(t-i)2nori 1%fdg>e/§5’1, 9BFAS (ﬁX&Ithﬁ%nﬁﬁ’%ag}%y
al ter NK andpeAleteldoreytot oxi€ Bttt vidy LAtpathentgmaniltind ozal Fgedisgncer.

However, in the group w th advanced di sease, the reduction of NK and LAK
cel | cyt ot oxiC¥La8ERY¥i Py -ocddly rfdf AxXTWLamy HiPadidirnt y FereTaeo¥eathi ng

m ni mal |evelig afitely 6,@nLhs.9fSURR! q_q:pé(]; i hepe 0 in NK
and LAK cyto%oxié’activity ?nat % a%vance g%ﬁ%@%e%}gﬁpgﬁﬁgﬁ29éﬁ?a$%§% term
suppl enent at itbe e dwevepdet ri7hertral  @d$ ebflocin prattura  dptichcarxcefrom
cytotoxi c nechani,sns in pati.ent i th [ nt di sease. Purasiri, P. et
al ., supra. EX&fpPEs of _leﬁéﬁﬁywbeyﬁgaihggﬁ%e1%%5?%%%?Q&%A.e%é?ﬁtEP%Pand
DHA give riseyt0iel Gesanajids aads dpeQsANOIHS t HeL SREGHI MEHY , oMb &1ndBY, have
differing properties from arachidonic acid-derived eicosanoids. EPA and DHA
give rise to9reséIL@iCHs.7Caldetn Pommnrueicarionpypshafoasdibns-Heuiat . tiEssent .
Fatty Acids, -6)..327-3355,2007._.Res i n r hapd,. are known
to reduce ceFE%Fgr%%ﬁf%%ﬁﬁgt?gnqutin i%%%iﬁgbfﬁea%?gd%% %%% zﬁdls 0
transport ati oomofininhkanmat et yhcebbseand ctienveghs tloet heegulesing or

i nflanmati on. They have an ingunolo ical raole in the kidneys as a tool

agai nst acut 8°F&h IgﬁﬁiPQFE.7 ePﬁaﬁzQGVQV7QHl§%¥qe:FheIBﬁﬁSQQQL%n]EﬁR8):
1025- 37, 2003a5! BGLERS @harRC YRAURL | YAk Oho EPA7ANLQ IsHBUN@ ColIHan Firgt
phosphol i pids potentially results in increased production of EPA-derived

ei cosanoi ds gagh rey tpr 38t agidandis BEPrCPGB) Fhe Stwgedi 8§ |isukotr i fEheisi

(LTs), since as.a,substrate for cycl ogxygenase a | i poxygenase
enzymes. IncFeaseggggggégt%gﬁhogggisé?ﬁ%sgfﬁgg%%sabé%ﬁiﬁgﬁﬁégi%%eﬁ?%ging
macr ophages 7omtbirs kxaimnplled inmaedett ropsitsafeosrhumen s exdsidqf used
for several days with lipid enul sions containing fish oil, and neutrophils

f rom humans Eﬁﬁpl}%an‘%‘?ﬁ]eq t\Wiotuﬁﬂ'lor_%‘Pdfli PE | TPEr Se9erds weeks. Bagedn the
above, fattyjgehdsaf uldibhya yandet ¥ukabkespdiihidhi muneygellschhey can
act as fuels for generation of energy; conmponents of cell nenbrane

phosphol i pi d8esoat ri dutindero 3he physheht armicfigct ihaligpr dper tfiles dof

t hose nmenbra . €O e nodi fiers of protein structure iinfluencin he
cel lul ar Iocgﬁﬁ%ﬁﬁéégk%gﬁc %g% %?r%rgtgg s?aFe83P5#052'0F1§€H€ 7% Hhd

expr essi onei rher ttbeoggh efibects nayr Beept ar kaglldvifenrer |MdaceldwHd)ar
signaling processes, or on transcription factor activation; and precursors

for synthesi $P®F Br&HERETe 1956itd Wed?fat brke| ke Gstlostias ardi Aseepes)’0

| eukot ri enesq(LTsy, obbPRXI B FAE LESQhMEAS. oENRRAES LR STBAN ARG orpate
phospholipid fatty acid conposition fay I nfluence inmune cell function, as
il lustrated éebefdinhehon, banclegdss tnimey flod| owilrg ist epgse ¥dye abtersdtdevrms in

t he physical ,properties_of .the mbr ane such as nbrane_order _and raft
structure; (E? SFtéPéalEQfé%téﬁ¥$Wﬁ9% gﬁ%ﬂﬁﬂ$%dg€aTﬂ9%yg?'eﬁ?ﬁ@? £Hrough a
change in theexpressd oproqctibdi oh ofFhavindialy of BeBBLane o egePLOks @r

nodi fying intracellular signal transduction nmechanisns; and (3) alterations
in the pattefPCbf"f¥pPg Nsdcatlor sTePEER) slagva ésUiar ofendiese Var itbas
changes, tr I ptEo i I is.alt d pression is
rodi Tiod. DT erent” nal ater 2 heu Y ceor e B PrcFelt Bl ol SERE P DB Tk e
and potencies. Calder, P.C. et al., supra. Figure 1. Carbohydrates may
provi de an energy content range of about 30 and 50% of the product,
preferably about 40% The carbohydrate source may be any suitable

di gesti bl e carbohydrate or carbohydrate m xtures. For exanple, the

car bohydrate source nmay be maltodextrin2linative or nodified starch from
tapi oca, corn, rice, other cereals, potato, for exanple, or high anyl ose
starch, sucrose, glucose, fructose, and/or m xtures thereof. The

i mmunonutritional conpositions according to the present invention may be
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benefit/ risk ratio. Nunerical ranges as used herein are intended to

i ncl ude every nunber and subset of nunbers contained within that range,
whet her swecnfuwedshy di scl osed or not. Further, these neogniseeb/os@nges
shoul d be construed as providing support for a claimdirected to any nunber
or subset of nunbers in that range. For exanple, a disclosure of from1l to
10 shoul d be construed as supporting a range of from2 to 8 from3 to 5,
6, 7, fromlto 9, from3.6 to 4.6, from3.5t0 9.9, and so forth. Al

ref erences t elsiwiguanvictat aot erhisthese ovf | s heeaei d0stof afthewptesertsy

invention shall include the.correspondi | ur haracteristic or
limtation, P STt vaerr“ia,glEﬂFé%@Bgth&\%‘goéys%échi RN r14 Pifi ed
to the contraygy iy ithe coaxds | 15 Wi ehi dd@ 167 ensacesi gnevdecnll buter
conbi nations of nethod or process steps as used herein can be perforned in
any order, ufWEEcs Her wisee speciifi doraedciovs hepreeessest he centiary by
the context i i t r gRc i Lo Ads . ercent ages,
parts and ratelhés};\malg‘t%sg% llﬁlcgj;gi ﬁaaﬁgr§§8§e?g t gfé t%r{egitdp?tlﬁl %:%ﬁrl)%sﬁ POH,

unl ess ot her icgke gpegidd etbr Abdtsticdh wei Dbt stias t BeRympeatai Neldolii skad

ingredients are based on the active |evel and, therefore, do not include

sol vents or By Sisere mdy b i RRIEREPA ComTNE a15h atakedpre
materials, URiess 0L S8 SRRETT] Stheddi s AMIST 19ONSs PO TBE hods gk the
present invention can conprise, consist of, or consist essentially of the
essential el emweers pand ddmiafatd leesvef’ ¢ hier | fventpoear desctibedoheséeayeas
wel | as any a7c6di trio(%/_nl or_ optional .i ngr@di ents, 7ﬁogrponents or | ig%}tati ons
descri bed her'di R*F ‘5t%Fert S8 usef £1CF nTebnBo8i {Pon® &t et How tRe
general type sasildesger isiedwhera opelieaf BNtthd efes Spéect e adghpi sipaki on
of medi cine or conpositions or fornulations or the performance of nedical
procedures wi’tth rE3pédi st ongnpa¥maPin né} udnggIgshurakedpvr aiatsdy 102
prophyl axi s rev -0 r r i orat.e n ize: th
infirmty or %%g aggltagr %ggisgfr%n?fa%rﬁtﬁ?g@nsétﬁance \(/)\f/hoerée)étﬁéeé é%f%l eﬁ t%
afflicted or cdef i eleate "Rat dent’ oo "tSub] eshauseanisoe hwrah emkAaag- haman
manmal that na enefit fromthe nutritj conposi tion and net hod descri bed
in the pr eser"_rtl\ég‘gﬁﬁ (,sflailon%’aﬁ’a T%Hb%u”@a%%ﬁ?ﬁ’é STRRFunt e oread
"Nutritional by Efitechi v@ ADWILs IS QR aMHM’oafa @), agailyicPnprs) tien or
formul ation sufficient to achieve the desired treatnent effect.

"Par ent er al " aF&paEdngo thre Falt swifans et Pal Pvactosk minsubst admi athis

t hrough t he i mal_, layer f t-h hlgrg%_li u I nean f .

i ntravenous ?‘%}g@&l nit]rﬂgrrég(%%lv%r 7%)I %ﬁ or slt%b%gﬁtoaitggéuga(%élor%ﬁzsf “fh%ht erm
"enteral " asresedabhéeei pinef@Bs twhadai npshraz7dn phovl@bst he atdfeimary
tract. A skill e%ﬁarti san recogni zes 7that this adm ni stration _may be within

the intestin&8*wAFEnh s t Wass N 17 oBFE hBOSFortte oo R anlrs:

di vi ded i nt orhbe camal laokat §sitd r}@axﬁngelﬁéga babestine £ thigugh 1the yyput h,
through a nasogastric tube into the stomach, and other neans known-'in the
art. " Phar nacégriigdl |andic depeabl dvakkansrappy ovedrby @1 egbhatwigeageicy of
t he Feder al e ves. t.or Jis inthe U.S Pharmacgpei a or
ot her gener a%%g?%%génieg{go@%%%&op%%% %ggeﬁge 14 ant Bl E,avgnae%%&
particul arl ypbathunBasietCaoriiar theefensite aidinetent oradjlueard ,7@xedpi ent,
or vehicle w.t h,ilni ch the therapeutic is adm ni stered. Such pharnmaceuti cal
carriers cantBestERFPe WtGirngs, 9¥lcRTaE BT aRd Gidts, 3§ ndl RATRPRYFose of
petrol eum aphfBhayVeaghale 01 S CeRE i B4Rk %HCE_léérp%%erca%ﬂon
soybean oil, mneral oil, sesane oil and the |1 ke. Saline solutions and
aqueous dextbesédand dirycéhel sotmplons cawosligsentse eapteyedl asidruguind
carriers, parti yokor_injectahle salutions. -Suitable pharnaceuti cal
exci pi ent s |é%%>§g%?éi a?%h?rﬁl ¢ gé,aegagfloggfeegﬁcrr@sefforgéi%%ﬁ?,g %% i ce,
flour, chal kbusifiisaigebassblbum sbear abesighyesnlohdeenesieakat/e, @,
sodiumchloride, _dried skimmlk, gl %cer ol , propyl ene, glycol, water,

et hanol and &R #keITREVESed thetei RRet RELEAARM ' e% hef apyeeref €0s to
chenot her apy kat,,0 e Y, 'm}h y,: hial.ogi cal
t her apy, di f?%?gintgi@éa%/? ngéglgtg%?sfbuéﬁe%p%g%g?i \Fgaagent S, ﬁ%rgga l(‘:‘%ﬁ%"lt%a ion
thereof. In sone enbodi nents, chenotherapy refers to drugs or agents which
are cytotoxic to a cell. As used herein, the term"chenotherapy" refers to
a process of killing proliferating cells using a cytotoxic agent. The
phrase "during the chenot herapy" refers to the period in which the effect
of the adm ni stered cytotoxic agent |astl2 On the other hand, the phrase
"after the chenotherapy” is nmeant to cover all situations in which a
conposition is adm nistered after the adm nistration of a cytotoxic agent
regardl ess of any prior admnistration of the same and al so regardl ess of
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i mmunonutritional conpositions of the invention. The conpositions of the
invention in formof dietary neans, e.g. supplenents, or pharnaceuti cal

f or mul at iwo=orengossensi st excl usi vely of the conpositi on®cofustéve/oseeeent i on,
and optionally pharmaceutically or nutritionally acceptable carriers. The
conpositions of the invention may be in medical food or beverage product
form e.g. in formof a powder for dissolution. The powder nay be conbi ned
with aliquid, e.g. water, or other liquid, such as mlk or fruit juice,
e.g. in a ratdmo o¢hepowkerde o anidquadt ofasabeutsdrappabownds, mép chbitsai nba
ready-to-consu conposi ti.on, e.g. ready-to-drink conpgsiti.on or instant
drink. Opti orﬁﬁqsﬁ r&pelrbo%eosl?‘??}gnt‘so a%g%‘?ﬁi‘ﬁﬁyt Safﬁgni ?ﬁ}é fHBn FayoBES
nutritional | ypaon} etdsm ia €Lappyinte] el VvEbam Aspp th§ebahsustr 8eswehenent s
as well as nitrogen, carbohydrate and fat and/or Ii?atty acid sources so that
they nmay be #6H & nheigbie seubee SRipdt bpti ddl EupEllyi swepessen?Babry al |
the required ajky ARUNLS, oLy V! { 31 A8 JIARIA! Su SRLPAINIT L £8,, LaL ognd/ or
fatty acids, proteins an he'T1 ke Aecordi n§| Y, e conpo’si?l ons~of "t he

i nventi on maydye iproviged baitheléoshmpk, a flout rdstdneial,| yghedwnceds caapl et e
nmeal , e.g. suited for oral or tube feeding, e.g. byneans of nasogastri.c,
nasoduodenal ?Deegb@pﬂfa@?;sjt%n??tgaﬁelr@st P tor OF e PURBYES MY & e, agppted
peripheral ord ofahopar eRteLal murdt Len aBraier 8Bb¥athencomQyifdLongg of
the invention are for oral adm nistration. The invention provides nethods
to support t ey meume syistesmudiii noinde Wi -whnterhée reatgenadap tbér to
cheno-or radig her(%py. Tlﬁni nve tit n provi des nethods iﬂ t ake, advapt age of
the increase The funoraf ¢BPI xpréssi 86V cet? HF%s& s et e 2 Ganger
signal ") and (Wheneby ipgondteatse eeldwlvy necegH i Ohe anctdddfdddeg bynghe
innate i mune cells such as natural killer cells (NK), natural killer T

cel I s (NKT), MRacrigitatfesCenies) Padd iy efuBehdr Ppleg agéns Kbg enennht e

i mmune cell s _lzec i-ghl-y, activat p o] er " ge i "in
tunoral cell gt%du%imr%ge@lteﬁe 7)a?nt %ﬂg\gﬁcgg%stjr gge;lt%]eﬁt %he gél I%@mgngéﬁéﬂéﬁgﬁei
descri be t heepbesemeatof i mmfifersumppr esisurerxdidrgyesid d mures f unel ¢ oneof

t unor - beari ng ani.yal s experi enc] n%ﬁi rrB i.rment g)f their. i ngate and adaptive
i mune respon§é™with Bt @Pthott S ufide gél M€ h ﬁot%?‘éjpére. 1 N384 tYoH! an
exanpl e i s puevirdednthati degcrdhes rbbaibenati chatceffeaths 18k to port

i munonutrition on the tunor-bearing mce undergoing anti tunor therapy.
Furt hernore, 7five SenParss i phublbRurefulehandconpesi meondeare@ prasyi ded
her ei nbel ow, of i y, feam in.ter f _the type and
anount of imsfg%%énhfa%i %(aa elr?t sEgr e%%ﬁ%gﬁég%rpl“gt Prggggﬁgéngf Berr el

i Mune- suppr éssgrtheecbani stised N fdradeEtdiednatdy ahbrakserikfpaksr nent e

i nnate and a&ggt@i e i ne respon M ce . Inbred eight-week-old C57BL/6

se.
(H2b) nice Cuséd i ]fef‘?er“éxpeFﬁf"rerﬁ’Psg. _%%%V%rréaYnBéulsﬁl@t‘fted for
subcut aneouslystg1¢atri6n t e-dhef trid anki pethedx10 ih‘t@rch%%g]e%bl%nd g{&gfmr
growth was nonitored every 2 days by caliper neasurenent. days after the
tumor i nocul &LpeHeshdmnpfabsdaere thaat edaeblher wiittth brarepl dténgtdr.
doxor ubi ci n. ;Tungr, j ed eve t days after the .
chenot her apeagi crmttregg]t%\rgeegtg\@%% ﬂ%{l/%\leréa S écél’ll Fﬁ%&geafr?aéf Eﬁo Resiesiest
tunor i npl anwathomorSonaex pard Npd Sr&@l Ba Chrid i pdrout cuphi o288 daysing
post-cheno to better assess tunmpr growt h. Bod%,wei ght was assessed every

&y

g .
two days unt#l BdEETEFRLe B0 dSLfpIBE wWEPEUH ned  Hafforsng #asfter
the cheno-treabgent owatn@ady gk andila SALT Lhhken{ 4 05n 281 dayg). AR AUt opsy
was perfornmed and tunoral mass was assessed. Cancer Cell Lines .
Met hyl chol anphren20 (Worr thdueaursarevhausel pott neés expressi ng the exogenous
antigen for oval bumn (OVA) were grown in DVEM or RPM 1640 suppl enment ed

T O e e .,

cells were iopkgtedlusttheitéank ehet haveneeoh .daysrpouer alechetives
chenot herapy%%giaegrgtglo i cal evaluation . Red blood cell_ enuneration,
henogl obi n afd* hBREL bEFFHLRBF e CABaSSr SFVEtSSs by lgosa4shnblod dryshewnite
bl ood cell counts and differential |eukocyte formulation were exam ned at
the sanme tine points. Blood sanples were used in addition to determ ne

i mmune cell popul ations. Flow cytonetric analysis . Cell subset anal ysis of
the CDI Ic+ , CDO Ib+G-I + and CD I1b+G -1 , CDl14 +, CD19+, CD16+, CD 56
+, CD3+, CD8+, CD4+ was perfornmed. The battery of antibodies used permtted
the evaluation of: B and T cell subsets INK, NKT cells, macrophages,
dendritic cells, granul ocytes. Tunmor growh evaluation . Gowh of tunors
was nonitored every 2 d by using calipers, and tunor volune was cal cul ated
by using the fornula length x wwdth x width x 0.52 nmB Results. After s .c

- -~ ~ I v



The white blood cell counts show a fall immediately after the chenot herapy
wWith a recovery starting after 7 days. Interesting the oxaliplatin treated
ani mal s twoded/a3assgshow | eukocyte counts that were hi ghecrhmsbomhsssbiasel i ne
counts. The flow cytonetry studies of the | eucocytes and i nmune cel

subsets showed that a global dimnution of the | ynphocytes was induced by
the chenotherapy until the day 10 posttreatnent. Thereafter the nunber of

| ynphocytes started to increase and recovered the baseline Iine or even
went beyond kbagelwhehoThedepamsiegt finamphopeniiaviemrdloved CB3candifply,
(B-cells), NKs; (Ly subsets); peripheral, bl ood includes a mnority of
dendritics cé:I%Ies Qﬁas%ﬁoﬁv{‘}e@éﬂlﬁfgo?sgr%ﬁ%‘g%‘%l D eSBRERTF G e df t 8HCB- 6
days of sc celiltdrfpltartcat,i omodiAfileyt ihenmotdies apyat timtesi 26n 008S RQt 1Show
a significant change but growth is observed again starting around 8-10 days
after the cheisther &5e SHe@cesfft dheanppeadesselefimsunor si ze progresses
until sacrifice. In the control tunor-bearing mce that were not treated
wi t h chenot herapy the pace of growth is higher until the end of the
experinments (sacrifice of animals). Figure 2 illustrates how the adaptive

i mmune response is stinulated by the i nmunogenicity pronoted by the
chenotl§@23dy whacatiseatl a i@keeindtsher apy damages cancer cells and thus

i ncreases their susceptibility to the i mune system In Figure 2, the

di vergence at day 14 of the two treatnent groups (oxa-10; oxa-12.5) from
the control group is related to the enhanced i mmune response. Al though the
tunor continues to grow it does so at a slower rate than the control (no
chenot herapy). Figure 2. Anti-tunor effect of oxaliplatin in rodent nodel

i npl anted with tunor versus control Fl REARM HAVI NG A DI RECT GAS | MPI NGEMENT
OPERATI NG SYSTEM CROSS- REFERENCE TO RELATED APPLI CATION (S) This
application clains the benefit of U S. Provisional Application No.

61/ 096, 710 fil ed Septenber 12, 2008 which is incorporated by reference
herein in its entirety. BACKGROUND tOCd] 1 . Field of the Di sclosed

Enbodi nents [002] The di scl osed enbodi ments relate to firearns and, nore
particularly, to a firearmhaving a direct gas inpingenent operating
system [003] 2 . Brief Description of Earlier Devel opnents [004] There are
conventional sem -automatic or automatic firearns that are gas operated via
a gas tube or operating rod in the case of an indirect gas operating
system In each case, gas ports are provided that can becone foul ed, for
exanple, with carbon buildup or may suffer erosion over tine with firing.
As such, there is a desire to elimnate or clear such variances in gas
ports that may adversely affect operation of the firearm [005] SUMVARY OF
THE EXEMPLARY EMBODI MENTS [ 006] In accordance with one exenplary

enbodi ment, a direct gas inpingenent operating systemfor an automatic or
sem automatic rifle having a barrel connected to a receiver is provided.
The direct gas inpingenent operating systemhas a gas block fitted to the
barrel, the gas block in comunication with a bore in the barrel. A gas
regul ati ng sl eeve renovably is provided |ocated in the gas bl ock, the gas
sl eeve in comunication with the bore through the gas block. A bolt
assenbly is provided having an integral inpingenent cylinder and a gas |ine
is fixed to the sleeve in fluid conmunication with the bore through the

sl eeve and the gas bl ock, the gas |line further in fluid conmunication with
t he i npi ngement cylinder. Gas discharged froma fired cartridge displ aces

t he i npi ngement cylinder displacing the bolt assenbly relative to the
receiver. The sleeve and the gas line are renovable fromthe gas bl ock

wi t hout di sconnecting the barrel and receiver and w thout renoval of the
gas block fromthe barrel . In accordance with another exenplary an
automatic or sem-automatic rifle is provided. The automatic or sem
automatic rifle has a receiver and a bolt carrier having an inpi ngenent
cylinder, the bolt carrier and inpingenent cylinder being enclosed wthin
the receiver. A barrel is provided having a bore, the barrel coupled to the
receiver. A gas block is fixed to the barrel, the gas block in

comuni cation with the bore. A gas sleeve is renovably |ocated in the gas
bl ock in communication with the bore. A gas line is provided fixed to the
sleeve fluid in comunication with the bore through the sl eeve and the gas
bl ock, the gas line further in fluid communication with the inpingenent
cylinder. Gas discharged froma fired car4ridge displaces the inpingenent
cylinder displacing the bolt carrier relativeto the receiver. The sleeve is
configured so that it defines a gas flow regulator regul ating gas flow

vol ume through the bore and is renovable fromthe gas bl ock



wi t hout renmoval of the gas block fromthe barrel and w thout renoval of the
barrel fromthe receiver. In accordance with another exenplary enbodi nent,
a bl ack rwoOl2ei1noppss4aut onmatic or sem -automatic rifle ispprmseaeaseeIhe bl ack
rifle type automatic or sem -automatic rifle has a receiver assenbly
enclosing a bolt carrier and a barrel assenbly having a bore, the barrel
assenbly renovably coupled to the receiver. A gas block is provided nounted
to the barrel, the gas bl ock having a passage extendi ng through the gas

bl ock in communication with the bore. A direct gas inpingenent operating
systemis provided having a gas sleeve |located in the passage of the gas

bl ock, the gas sleeve in comunication through the passage with the bore
and a bolt assenbly and an i npi ngenent gwimader di sposed in the bolt
carrier and enclosed within the receiver assenbly A gas line is provided
joined to the sleeve in communication with the bore through the sleeve and
t he passage, .the,gas.Lli f her jn fluid conmunication with the

i npi ngenent éy|iﬁue§?k8§§ d?é%ha%m o ?%%g%.f?g%ﬁﬁ%ﬁﬁqri%ﬁﬁggﬂ:sgpébegnthe

i mpi ngenent eyldonderi odi spt acisegit-be thalst iasserbf ye Thevsheeves hapaapel
orifice arranged in the passage, so that it forns a gas flow regulator in
the passage rgmesttiety §& B oWeFSLYRE f r SREt hE1B6EE t HRSUgAMPRBIPBSEAge t o
the gas lined f : | ock wi thout renoval of the gas

bl ock fron1tﬁgé%%%gg¥ﬁ?Fgﬁﬁ%pEE%EEI%%%"IPTICN OF THE DRAW NGS [ 0010] The
foregoi ng aspects and other features of the exenplary enbodi nents are
explained in _the follow.ng_description, taken in connection with the,
acconpanyingadr%afnégfxahefég ?d[dﬁilfhﬁiggair?g a ng& ek qﬂ# in
automati c fi reakmnikeeHRer atiithd of ety %, itheaggehdance with an exenplary
enbodi ment ; [0012] Fig. 2 is a section view of an upper receiver section
of the firearmshow in Fig. 1 ; [0013] Fig. 3 is a section view of an
upper receiver ti f_ the fir S i ig ; 10014] .Eig. 4
section view%bfégﬁ J%%%g“?%%é{véﬁégég%ig%%QYEE%g f%?%%&%$sﬁ%hntgﬁ F?%?
[0015] Fig. bloskan tkenstas c slieeweof ia basmmehn brwk gas twihd assenbbyie
[0016] Fig. 6.is ag eﬁploded Eso tric view of a barrel and gas tube
assenbly; [ 0GTFPUfFg e 9853R1e4Kl oded i sonetric view of a barrel and gas
tube assenbly; [0018] Fig. 8 is a section view of a barrel and gas tube
assenbl y; EO019] Fig. 9 is a section view of a barrel and gas tube assenbly;
and [ 0020] Figbol® jassemels i bavinewasl iateamed! ol rgmsnantbecybimddt y.

[ 0021] DETAIEEB DESCRI PTI ON OF THE EXEMPLARY EMBCODI MENT (S) [0022]
Referring to FIig. 1, there is showm, a side elevation view of a firearm 10
capable of automatic or sem automatic fire incorporating features in
accordance with an gxenplaxy enbodi nent of the present invention. Although

the present PVt i ﬁmﬁIﬁlﬁﬁgdé@cﬂ#ﬁ%ds%ﬁﬁﬁeréﬁéréﬁéé@xﬁqmﬂﬁﬁﬁﬁﬁﬁﬁﬁ%nts
shown in thew@&ﬁ“&ﬂﬁ§ibdﬁeSE%%%QertH@d%h%kRQQehﬂﬁttﬁgegﬁﬁegggkkL”WQQE'0”

can be enbodied in many alternate fornms of enbodi nents. ition, any
sui t abl e si zeasshdpecor fypehef elonentlsiist neteriaisacouhd betbsedhd 0023]
Firearm 10 b rifl t_carbine with a direct gas inpingenent
operating sgg%gﬁﬁggwﬁggeggnﬁpég?’such as the M4TMor M 16 rifles avail able
fromColt Defense, LLC, simlar commercial variants thereof and may have
features as disclosed in United States patent Application Nunber 11/231, 063
filed SeptentBRredn. 2685, Afidhedschtigat eht rAPplcecaticdgeNsHisarlaces

11/ 352, 036 fi}ed : Unyl: -at.es t j '

Nimber 60/ 775494 171 e Feby usry 92006 "5 Fof Panr b are! horsiynd”

i ncor por at edrhéaeivebyor eher enceivart hend eheireeny. ther edremvEl arsl the
illustrated as_ge erallé having a g ackfrifle %Pnfi ura%hpn The bl ack
rifle config@fati on bei AGSt hESFINFPY Sof TFPFI ed Pev 8PS pe P16\ *Eudeid &ttoner |
for exanpl e, gueBoasecani M4 Thher bM-beautaaRtiee of i/e@armac onfrhgiaticava 1
However, the features of the disclosed enbodi nents, as will be descri bed

bel ow, are egbafly pplPEankef¥onanye barrel.

s a
1;
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desired type of automatic firearm Firearm 10 may have features such as
disclosed in United States Patent Application Nunber 11/672,189 filed
February wo0,200087854and United States patent Applicati onPRudses09D3ded869, 676
filed Cctober 9 , 2007, all of which are hereby incorporated by reference
herein in their entirety. Firearm 10 may have operational features such as
disclosed in United States Patents 5,726,377, 5,760,328, 4,658, 702,
4,433,610, United States Non Provisional Patent Application 10/ 836, 443
filed April 30, T094syaren Unpfedlstiat ds Mimdasitordie Pateave Appl coabiled

60/ 564, 895 filed ril 2 2004, .al |l of whic re_hereby incorparated by
reference herdl ntin PRSI fbleonqq? r‘@i’;é‘/l.1 ?her?r?(?‘éag?]arﬁ 1Bl%hdwry"te§eslélct&6 sPin
descri bed i nHRAl®RSs det abhmbabowrsams ety exanpliey . sl 8edbt &nad egas
enbodi ments the firearm 10 may have ot her sections, portions or systens.
Firearm 10 mBPHavé dfeusiser 2@ ver section 13 a barrel 24, and hand
guard portion. The hand guard portion is shown as being separate from
receiver 13. In alternate enbodi nents, the hand guard portion may be
integral with.uppére repeiter 13 . dheirhand, guahersiact | Ohe maympaMeefheatur es
such as disclozgd i n h@jted States Patents 4,663,875 and 4,53 6,982, both
of which are % ﬁ&éfﬁ SERSPEESd T F8FerdRCe INELETn OPR TN -ent i ret y.
Hand guard section 40 of upper receiver section 34 may be configured to
support such rails as a "Picatiny Rail"™ configuration as described in
Mlitary StaddarBng9sgsteni oif i slacneBy iwkerpbratbe yas ebépekceheirin in
its entirety., Therails.may be.made from a sui table_material such as_hard
coat anodize&ogpﬁﬁ%ﬁﬁﬁﬁgg gﬁﬁgkanp e%oﬁerg%Fxéﬁghfiagégﬁglﬁaﬁslﬁ?% i 4éd and
mounted to upher gaecC@ilveik,Sesid Grhekd it diaardn dé drays | N6 of Pokah ecst 06k 22,

| ower receiver section 12, nagazine well 16, a clip or nagazine, rear and
front sightsWifiy £RoNPPEE SEIFORGE 26SeEPNFgeidS1LONol ERaddEnbsyeeve and

ej ection por 8 recei Vi i , r i 2 and
magazi ne wel Itan%l4wgrlg3%% ggl r%gl uls\aé%roélﬁ g(%nfqlg:utfgjbﬁr gsl’néazu%lhelt ﬁ%/}?ér% i t?fggr %?’Ll“f’)t:’L
conprises a wedubartrifle design. Further, the hand guard, and accessory
nmounting rails thereon, nay be integral with the upper receiver and the

i ntegral upper receiver, hand guard and nounting rails may be of unitary
constructions.| Byakkar o@ e1eAR0di, MMsseitrhe- LIRSS ¢ ettd M851 ANcbhsPds gyiar d
may be separate. Referring nowto Fig. 2, there is shown a section view of
an upper recé@i Pettseefirdgrofnche fHavesauesiasintd i@ olit .cariar manihas a
di rect gas ipqi nt erating acjlj i hg 0 o

ser - automat | oerat i B astar 1 Dotdactr | bec Bor iy ThE o roor ggient
operating sysvéimday.have a gas feed regulator that may be configured to
provide a substantially constant feed fl ow, independent of variances in
barrel exhaust aperture, or may be configured to be adjustable, allow ng
the operator et 0 MR Ys$¥Ebh C oAl @] S deSi kehrAS Whe Bedescridigd-ides
greater detail below, the systemhas a gas bl ock assenbly nounted or

ot herwi se fi f¥eATRBLt helpas r eligeased o 1spaindai ncdmmiel cobiami qatiton
with the bor e I h a ck assenbly includes a gas bl ock
whi ch has a g%gggég ?g?%%g ?ﬂ%o 6% ?%gkgés bl ock and a sl eevepositioned in
t he passage in conmmunication with the bore . Gas line 96 is provided fitted

to the sleevg an% also in cognunication with the bore through the sl eeve
and the gas btocdke AYTHA" bRt s&dA i gvierelyashpei de 96 i 551 ar tHe<k n

fluid connun}ggggogﬁpgi@ip@§§@ge in key 30 with inpingenent cylinder 32 in
bolt carrier 28 of bolt assenbly 20. As will be described bel ow, the sleeve
and the gas line are renovable froma front portion of the gas bl ock

wi t hout renoyal , of bl oc d_wthout renpval of the. barrel fromthe
recei ver ass%hb y.aﬁgf?ggégeégléeﬁg %%%$Té#%cc%ﬁrl%rcgﬁfr%ﬁ%?ﬁh which are

| ocated bolt or bolt assenbly 29 and firing pin 40 slidably nounted within
the bolt 29. The bolt 29 is slidably nounted within the bolt carrier 28.
Pin 36 is préssed®thto’ the bolt 29 and interfaces with corresponding

cammi ng sl ot 38 of bolt carrier 28. Inpingenent key 30 has a cylinder
portion 32 that slidably engages gas line 96. Port 46 is provided between
cylinder portion 32 and the expansion volune 34 of the inpingenent cylinder
between a rear portion of the bolt and the bolt carrier.
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As can be seen in Fig. 2, hamrer 42 strikes firing pin 40 discharging
cartridge 44. As can be seen below, gas fromdischarged cartridge 44 is
rout ed frwo2otvsbesarel , to the gas bl ock and sl eeve andPrCo/usa®olosdses 96. As
can be seen in Fig. 3, gas discharged fromfired cartridge 44 displ aces

t he i nmpi ngenent cylinder 34 of key 30, displacing bolt carrier 28 as gas
expands in the |larger expansion volune 48. Camm ng sl ot 38 noves toward the
rear of the firearmrotating the bolt until pin 36 bottonms out on slot 38.
As can be seen haltFi gardierr ésuiimiongamoieptiogenénboldyldarderer @28ei bolt
conmbi nation w_th ressurg i.n Q%%gnder 34 ?Ligﬁdis | aces t he bol thua,

di spl aci ng t KF&BHT adBenut PO TH ) eC¥ LEBPEFi dge' 29 &I %epﬂtaié’ét afmer
42. Here, inpinageediva.i nder 32 di sengages the gas |ine during operation.
A gas regul ator may be provided that interfaces with the pressurizing gas
in the cylinder to provide a desired gas feed fl ow i ndependent of variances
arising from_us f _the, firn m., T regul_at or e ing rated inpto the
gas bl ock asgén%P§I§% opﬁgﬁ%%geaas%%FFV bgg%es%g?%gg iﬁoﬁggggerkaetgﬁﬁ

bel ow. A sui tralleg vexanpl e of a gas regulator is described in U S. Patent
Application Serial No. 11/231,063, filed 9/19/2005, and incorporated by
reference herein in its entirety. In alternate enbodi nents, any suitable
gas regul ator, maysbenpreyi degdyofref €51 it Ny, LQ Fi g'tfh\ré . ghlBer g1 b8 shoyn an
isometric view of a barrel and gas tube assenbly. Referring also to Fig. 6
, there is slowmuancexploded tihsgimet bocevi ew of a barrel and gas tube
assenbly. Referring also to Fig. 7, there is shown an expl oded isonetric
view of a barrel and gas tube assenbly. The direct gas inpingenent
operating systeguknt e1éaces wehdvPasy bltda e fiitt ednico basrebigsgenbhy 24
where cylinder 32 of bolt carrier 28 is in fluid comunication wth gas

bl ock 72 vi ac§a8uRdEataenaind thefbfabrees| aade 70 (see also Figs. 6-7) . In
t he exenpl ary enbodi nent, the renovabl e sl eeve 70 nay include the gas

regul ator and may be renovable fromthe front of gas block 72 (in the
direction indi cggaedlbpearfioved Yoandhé¢ helekore tenivallde fomnutheafiont of
the receiver or. rail wthout further_ disassenbl e.g. wthout

di sconnect i ng*58r - e¥£?ﬁﬁr%@5?9% SPeréﬁﬁﬁﬁﬁegﬁé ngbﬁéékQ%Qﬁhba??%l)

As can be segfsi n ffiirgur esubrBEE 7in thisufart BermeARbLeShemMal, of ctde gas
tube 96 fromthe firearmas a unit with the gas sleeve w thout further

di sassenbl y. iMRipgemerenpyaipdenbodi nent, renovabl e sl eeve 70 is maintai ned
captive with takedown pin 73 (see Fig. 9 ) allowing for quick renmoval for
reinitiation. A wave spring (not shown) may be provided under the head of

sl eeve 70 towhkasisl egaes Hiddravayell fihent ak€idedn @irtmryydedhgbtheapti ve.
In alternate gnbodinents, t he 8§f%sleeve n;g}be,rennvable or installed in

the gas bl ock™?2 HHPARYBERESr BPPE nahPietacRef erthfg Provr t Faig e 3
there is showgiacseetian wiraw ebcaibatr el 530d gas diype asgenpl Yo Refarring
also to Fig. 9, there is shown a section view of a barrel and gas tube
assenbl y. Refenfiggrafisoseo Figt 10t thefinés showra sEloiw orredwletoir a

barrel and g . asse y. .The cyljnder 32 of .the .direct gas inpi.ngenent
operating syggg{rﬁlgﬁ %‘?f aggé wlf]f ﬁga%$£?o%k ?ql?edtl%% g%??%l aéécgrgﬁbﬁgy 24
via gas |iner8foaadls| deven the Baas ebl2ékhas thore 6Gramdinl hergaseblpak
being in fluid comuni cation with the bore through a port 76 in barrel 24.
The gas bl ocR19%8% MEPM HdlfideAEr Hhseafe Witrdovdxt’editva hr efighhehdanimsdk (as
seen best inffFhg. cQe) raRdiy:erin fluid communication with the bore through a
correspondi ng port 90 di sposed on a surface of the gas block facing the
barrel . The sleeve may be | ocated within the passage in the gas bl ock, and

may be installed.and_renoved through a front openin f the passage as may
be real i zed %fo(rjnm]‘—el g.augofm A& sPeeve s TH 14 C(ﬁnﬁr‘ﬁ cagi o%f%’?h % he
bor e throughwhegof fi egpends Ngepor i s74slispasedoorn e syakacs fid hgi sheeave
facing the barrel. As seen in Fig. 10, in the exenplary enbodi nent the
barrel port 78ROVhrbtk PoPt YoehAH sFBEVEBIBoPTOYAdeRag KavEldicf FerdRcesi zed
openi ngs respgcliyel yneoaLt d-s0,t g 4 effects gas
regul ati on of feed gaseés ex aust(?n% %%%%r%% %Sr gg%é?gvi a port 70,

into the gas line 96 feeding cylinder 32. In the exenplary enbodi nent,
sl eeve port 74 is sized and arranged so that changes in either or both
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the barrel port 76 and gas bl ock port 90 (such as from erosion or fouling)
have little perceivable effect on cyclic rate of the firearm In the
exenpl ar ywerzhodi3nssat , gas bl ock 72 is in conmunicati on wCrhisbawesa2s hr ough
the first gas port 90 in the gas block and sleeve 70 is in comrunication
with bore 6 through the regulating or second gas port 74 of sleeve 70

i nsi de the passage in the gas bl ock where second gas port 74 is smaller
than first gas port 90 and gas port 76. The tube 96 is in fluid

communi cation with the bore through a corresponding port 77, for exanple

di sposed on g sur ﬁgeég gégiﬁybgrfqg
e

I ng the rrel t.hqugh_suc ort _for
t he gas tube nmay be~l oca i'n any o ‘%1“21? %ﬁ'?rg%fjéc pgslir%gieonofnq embaﬁrel.

Hence, cylindgrer@2oftiwl imganigéeen?8ci/sinbel| Wiid 0ouEfenRi 0atd ogasd thnbore 6
via gas block 72, sleeve 70 and gas tube 96. Tube 96 may have a keyed
feature (not WHIMS) OPRERGHO8vents rotation of tube 96 relative to sleeve 70
during operation and alignnent of the ports. In alternate enbodi nents, a
recess may be made in the bore of sleeve 70 or housing 72 allowi ng rotation
of tube 96. HGAl.esTBR, B4 amatike provsated st dnee: headidfles| eBvelddmvher eby a
tool may be uzfd t.o rqtate sgﬁive 70 for _renoval .in _the event car bon

f
bui | dup pr ev&RETGTY v abes chaFsr '$6 15shORAUBIG6FdeR 8H tthetHor BOBE

sl eeve 70 to takbown of Q§§¥ta@§@ﬂ%d%@ﬂﬁndh§ﬂ§3%5@'ﬁl@EkﬁOQuﬁﬁ fReskegve
70. A plug 88 having recesses is provided in tube 96 where the outer

surface of tG§be 96l9eveg of fred Noveemel ¢ecberewitd rdiai horke WnmighA ol e
90 through t I .S S or p ientation. Iln the
exenpl ary en%%gpﬁghg%%eﬁ§#gbﬁgls é%ve%gﬁkﬁb %%éﬁéﬁﬁ%%?‘ d%% i%%cﬁfghgas

t akedown pi npd3tabiwe saladdwa 76hengagiengfsket & Hhbet 10231 Fcoirhe upper
portion of sleeve 70 in the upper portion of sleeve 70 provides a cam
surface for pFASE3PRECCRM §P8eFES7H1PY £6911§58TsI eeve 70 opening to the
gas port in sight block 72. In this manner, pin 73 engages takedown notch
102 such that pressure reacting on sleeve 70 causes pin 73 to cam sl eeve 70
down to the éXhauste helugomad Livakdng sentii-ghttemaddal . ridve spTingaidd 8 s
provi ded undey the head qf sleeve 70 to bias .sleeve 70 forward, .renoving

pl ay and acth’élfaf:ﬁént %glecca})rﬁlzttjr?%]éﬁl?ﬁZgB? PodkEWi nal?% kaeﬁetlﬁi sthf?aﬁg@f t he
sl eeve 70 isceauplifag thet hepgagehbaekcy2inbkh. remvable pin 73, where pin
373 provides a cammng surface to seal sleeve 70 to a gas port in gas block
72. The take down pin may be held captive, for exanple, by a spring and
detent ball, 181 byh&@ BLRRELILNESW $omil B2l e pEPQdiJENLS i fihe S| eeve
may al so have exhaust ports. Relief 80 in the outside dianeter of sleeve 70
may facilitawberaiti nfiegusl @evearboprandsacixtay imrscrappser aamdngey also be
relieved in the,back tg cIeaE ag% carbog buj | dup. In the exenplary

embodi ment, &xter har ZnAGISr CGr 6B5e9¢8) P58 Kre provided on sl eeve 70 for
cutting carbon buildup in gas bl ock bore housing cylinder sleeve 70. The
annul ar grooves 98 in the outside dianeter of sleeve 70 facilitate cutting
gum or car boh4t hathempuRavatiifp% e86RirREtORStde anbfbet ofs alatrapber and
my al so be gLieyedchd Lheiback Lo eleRr, Apye carpone: bulldyp. &ooves 98
may forma | abyrinth sea or trapping exﬂaus? ow by and to m nimze
carbon build up. Al though grooves 98 are shown radially cut, in alternate
enbodi nent s, , gr ogv 98 may..have any suitabl e shape, .for exanple, grooves
98 may be he%QCaglgaéﬁ%.ﬁ%ﬁ%f Eﬁ%ﬁsa%?oﬁ?5b9e§r9§e&ﬁéa&&gﬂﬁédct6‘%Eﬁbve
carbon bui |l degppgugifng. operation. Gooves 98 may be provided with rings
100, with the rings adapted to enhance sealing of the sleeve to gas bl ock
interface (m nim zing exhaust bl ow by through the interface) and may renove

carbon buil d, u i j.on val sl eeve 70 from gas bl ock
72. In the e%e?r%?%ﬁ’/@%nﬁ%%%i ,eﬁ?%ﬁgtgi%%tr c%%ﬁ%le% 1e gas sl eeves

(simlar to gas sleeve 70) may be provided, each with different sized gas

regul ating ports (simlar t ort 74) . The bores of the reqgulating ports
may be vari ed fbr?r(s"lpzle aFSF"@%anﬁ‘%"%#’a@co%&éﬁce Weh ATy eﬁtssﬁﬁ‘%llé(l

| engt hs or ot&gsvaspdetfign fed-chatactardstd.es of the barrel or firearm
The gas sl eeves may be selected for installation fromthe different

i nt erchangeabl e gas sl eeves in accordance for exanple, with barrel |ength.
In alternate enbodi nents, a gas sleeve nay be provided with nore than one
gas regul ating port, each port having
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a different bore size and resulting in a different gas feed fl ow when
positioned in conmunication via gas block port 90 with the barrel exhaust
port 76. woOetwsbst4be understood that the foregoi ng desecasSean/osa2onl y
illustrative of the invention. Various alternatives and nodifications can
be devised by those skilled in theart w thout departing fromthe invention.
Accordingly, the present invention is intended to enbrace all such
alternatives, nodifications and vari ances which fall within the scope of

t he appended clains. What is clainmed is:CLAIMS 1 . A direct gas inpi ngenent
operating systemfar, an automati r m-automatic rifle ving, a harrel
connect ed tOQaEFE%g?%%$$ tﬂ@uaﬁ?écgogz %IﬁﬁKE§g§EH§K5ﬁ%?%tgﬂac yBR¥ATY
conprising: & gapallsecke fikkednbonyhe barbehh, tReegasghkockphBek  in
communi cation with a bore in the barrel; a gas regulating sleeve renovably
| ocat ed in tKeMFasislagdlen tHdéhgddiesbeawe in communication with the bore

t hrough the gas bl ock; a bolt assenbly having an integral i npingenent
cylinder; and a gas line fixed to the sleeve in fluid communication with
the bore threughridhe slacevepdmdeiee tgapeatatdkg SHet@as dompe ifsukigher in
fluid conmunication wth the inpingenment cylinder; wherein, gas discharged
froma fired cartridge displaces the inpingenent cylinder displacing the
bolt assembl y rglatd A LN LY ame wherelp, chbeggl eﬁ%@c Pdtf’lpe gas
| ine are renovable fromthe gas bl ock w thout di sconnecting the barrel and
recei ver and gwist kowgevree mipv at omrfiuth hea gasn bkbrkuffhomheheodsaraed w2th The
systemof claim1l , wherein the sleeve is coupled to the gas block with a
renovabl e pi OL{hérei n t he pin provides a cammi ng surface to seal the
sleeve to a gas port in the gas block. 3 . The systemof claiml , wherein
the i npi ngenent cylinder disengages the gas |ine during operation. 4 . The
system of cl & ROt aherBPhYt Badgan bimeikngement ceimincest ibrnrdsdad t ke bore
through a Lgt 93pRortcdi-{lle 025qDl 86K o200 YORLED, { NG,S! eRYLal Sol N
comuni cation with the bore through a second gas port in e sl eeve, and
wherein the secenttlgasapdrt is smaller than the first gas port . B . system
of claim1l , wherein the bolt assenbly conprises a bolt carrier and a key
coupled to the bolt carrier, and wherein the bolt carrier contains the

i npi ngenent gybkBRd@hine §oinkie 3y HiRMOfe L)l leomtier &l vk dhey sl ieevee
conprises external rings disposed to seal a communicating port between

sl eeve and gkerBl ddkouwh The siistevm ofingdl dile 1paswheeei nthadegrsf | kine a
black rifle L.rearm = AN tic .or. sem. -aut tic rifle

conpri si ng: gxggg%he?%a gglutldg\arc%% a(‘J\?l(%:riLéman S ngtggnegntlr%w%%fre‘?r}tt he
bolt carri er cghdndapi ngenment cylinder being enclosed within the receiver; a
barrel having a bore, the barrel coupled to the receiver; a gas block fixed
to the barrel, the gas block in communication with the bore,- a gas sl eeve
removably |ogakedihn Ghe GASIHLed NeLaMINiEGabRoR- it d e pargisand a
gas line fixed to the sleeve in fluid comunication with the bore through

t he sl eeve ahbet Hengiawdnank, cvhendes |diepiaciher the fbald commmbloati on
wi th the inpinge t cylin ; er ei as_discharged froma.fire
cartridge dié%gagégﬁﬁ%éﬁré?%ggﬁgﬁyecyé$%d%? &Hﬁﬁigérﬁff?ﬁg%%lfnca Ser
relative to phesageei wey , thaad wherebimst be gdeeveoivs wonfipyediso diat it
defines a gas flow regul ator. regul ating gas_flow vol une through the bore
and i s renovEBFEAPRoMCENE 2GaEbIBck W PHoUe LHBROVE O Ehfe tHESUBRO MRS r om

the barrel agdswitBout rt?ﬂ%‘)‘é%!sf lq_fiﬂéa',e le.%a.rf&ho&é%ét REoheEREY s Drocthe

automatic or sem-automatic rifle of claimg, erein the sl'eeve is
coupl ed to ttetigast btrew&vad t bt athenpyabbkopk nfraoherleé nfiheapnn provi des a
cami ng surface

16. The Dblack rifle type automatic or semi-automatic
rifle of claim 15, wherein the sleeve is coupled to the

gas block with a removable pin, wherein the pin provides
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to seal the sleeve to a gas port in the gas bl ock.10. The automatic or
sem -automatic rifle of claim8 , wherein the inpingenent cylinder

di sengagesothmw/gess4l i ne during operation. 11. The aut onRCITAISEE09/056625
sem -automatic rifle of claim8 , wherein the gas block is in comrunication
with the bore through a first gas port in the gas block, and wherein the
sleeve is in communication with the bore through a second gas port in the
sl eeve, and wherein the second gas port is smaller than the first gas port
and forns at d ezsmipar tswffade gasddbwhegletor.td2a Jas puromahi cher

sem -automatic rifle.of claim8 , wherein the bolt carrier has a key, and
wherein the @@f g&ﬁ?ﬁ'ns t he i npi ngenent cylinder. 13. The autonmatic or

sem -automatic rifle of claim8 , wherein the sl eeve conprises exterior
rings arranged to seal the sleeve to the gas block, . 14. The automatic or
semi - aut omat ild -ri The oblefki mBfle wHems n atonatfice og asbihackutpfirgicype
firearm 15. | ack rifle.type-aut .G _or m-automatic rifle.

conpri si ng: ééfggéiégr g%éé#bl$5énc%g§%ﬁgna 6§§t carri F?egtbaFVgﬂngggenbly
havi ng a bor éistheabesr ehcagaenilivier enmvaly yoesupliesd .t o the receiver;a gas
bl ock mounted to the barrel, the gas bl ock having a passage extendi ng

t hrough the gas block in communication with the bore; a direct gas

| npi ngenent aper abhAg SYSLEM COMY | I 2.93%a3lieve, ! ocated jp ﬂlQEic
passage of the gas block, the gas sléeve in conmunication t rougﬁ t he
passage withrtifieeboref; alwint adSenbl yhemdian itpeé ngeressagyl i nder in

di sposed in the bolt _carrier. and enclosed within the_receiver assenbly; and
a gas |ine jgfﬁganﬁgatﬁgnsw@égg P18 c BRFini CHOUSR Wi t ALFRE GgﬁeIWﬁ?%ub% t he

sl eeve and t heepagsageiodibe gag Wheeefiur they épifiaddigommeni catdan yith

t he i npi ngement _cylinder; wherein, gas discharged froma fired cartridge

di spl aces t héMPAprHgERBAt tLBGl FAGEE ERSpPAEIng the bolt assenbly, and
wherein, the sleeve has an orifice arranged in the passage, so that it
forms a gas flow regulator in the passage regul ating gas flow vol unme from
the through flRe paksageldckt heifgas Itympes bBstbeanvabl erfreoamt heugasablock

w t hout renoval . of the gas b# ck Légnmthe firearm 16. The black rifle type
automatic or FSENF- &ft SAEIT 1711 ¥P6F A e 5o Whe FEFA 1fRe MBS SSs 2

coupl ed to theygas sblockndtdip repdvapke piconrwhekei nide ph irﬁ)% bdesa
camming surface to seal the sleeve to a gas port in the gas block. 17. The
bl ack rifle €ypéndgromatic or sem-automatic rifle of claim15, wherein the
i mpi ngenent cylinder disengages the gas |ine during operation. 18. The
black rifle type automatic or sem -automatic rifle of claim15, wherein the
passage is ih0conmMi dsltdcn wiitfld heyber eatihondghca i r sdegidsapsiat i t he
gas bl ock, and mher in.the orifice in the sleeve is smaller than the first
gas port. 19T Fh8 BFadkalf™ i 1 yeetet dnhlfc SPe¥EMCAMGHRRS CF59 0T

claim 15, wheigh8 4hepbokl €arsbet gg g§§§?@_key, and wherein the key

contains the inpingenent cylinder. 20. The black rifle type automatic or
sem -automatic rifle of claim15, wherein the sleeve conprises exterior

rings di sposed to seal the passage.
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