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Description

TECHNICAL FIELD

<

[6001] The present invention relates in general to diet and cancer treatmend, More speaifically, the invention provides
methods that may be used to sensitize carcer calls 1o chemotherapy drugs, while protecting normal cells.

BACKGROUND

Bes [0002] Chemotherapy can exteng survivad in patients diagnosed with x wide range of malignancies. However, foxic
side-effects {o normal cells and Hissues limits chemotherapy dose intensity, frequency, and efficacy. For instance, the
cardictoxiclly and nephrotoxicity associated with the widely prescoribed anti-cancer drugs, doxorubicin and cisplatin,
respectively, limit their full therapeutic potential (Rajagopatan, S. Cancer Res. 1988; Hale, J.P. Arch. Dis. Child 1984;
Dobyan, D.C., J. Phamacol, E.T1980; Fillestre, LP. Toxicolegy let 1989, Thus, reduction of undesired toxiclty by

18 selective protection of normal cella without compromising the killing of malignant cella represents a promising strategy
to enhance cancer treatmeant,

[6003] Recently, a fasting-based intervantion cepable of differentially proiecling normat but sol cancer oelis against
High-dose shamotharapy in cell sulfure and in neuroblastoma-bearing mice was repored (Raffaghelio, L. PNAS 2008}
in the neuroblastomaxenograft mouse model, mice were allowad to conaume only water for 48 hours prior to etoposide

28 reatment. Whereas high dose eloposide lad to 50% lathality inad b fed mice, fasting not only protested chemolaxicily
associated with the drug bul also delaved newroblastoma melastases-dependent death {Raffaghetlo, L. PNAS 2008).
[0004] Delongo and Fortuna {2010 Trends in Pharmasological Solences} and Mustling et al., {2003; Annual Review
of Medicine: selected lopics in the dlinical sclences) review the effects of calorie restriction on cancer prevention. The
patential benefits of a ketogenic diel infreating nancar are disclosed by Niabling et al., {1885 Joumal of American Callage

¥ of nutrition; and Journal of American Dietelic Assodiation). These ketogenic diets did not involve caloric residction.

[000S8] Calorie resiriction is known 10 enhance siress resistance and extend life span in organisms ranging from yveast

to maramals. Calorie resiriclion has also been shown to delay cancer growth, but ifs effect is small snd it cannot be

pombinad with chemeotherapy nor can it be applied alone, since it requires & long-term weight loss which is detiimental

o cancer patients and alsa very difficult o maintain,

[0006] Accordingly, for at least these reasons, thers s & need for additional mathods of treating cancer that effectively

fncorporate a diet that assisis the treatment and alleviales chemotherapeutic side-affects.

Tz
%

SUMMARY
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[0007]  Against this prcr art background, a method for sllevialing cancer growth or a symplom of cancer is disclosed.
The method includes a step in which a patient with cancer is identified and then provided with a first diet for a first
predetermined period of time. The first dist provides the patient with at most 50% of the patient's normat caloric intake
with af least 50%% of the kilopalories being derved from fat, preferably monounsaturated. The patiend is then provided
with a second diet for 2 second predetermined period of time. The second diet provides the patient with at most 500
48 kealfday. The patient is then provided with a third diet that opbimizes weight regain and the replenishment of essentis!
riutrients required for optimal recovery and health of nornial cells and organs. The preseat embodiment provides a shot-
term modified diet protocot that is effective in profecting normal cells and impeding and relarding cancer cell growth,
The protocol and modified diet will promote these effects without causing chropie weight ings in patients. The invention
provides a therapeutic maal package for use in providing meals to a cancer patient that retards cancer growth and
4 enhances efficacy of chemotherapy drugs, the therapsulic meal package comprising:

a first meal component portioned into meals, that provide the cancer patient with at most 30% of the palients normal
caloric intake the first meal component providing the cancer patient 700 to 1200 keal/day with at least 50% of the
kilncalories derived from fat, the first meal component providing meals for  first predeterminad period of fima from
sq about 1 1o & days;
a second meal component portionad inte inlo meals, the first meal companent providing the cancer patient at most
D0 kealiday, the second meal component providing maals for 8 second predetermined penod of time from abaout
2107 days; and
a replenishing composition comprising essential amino acids and other non-essential amino acids, essential fatty
adids, minerais, vilaming andfor vegeiable extracts for a thirnd predetermined periad of tme.

b2
o

The first meat component and the second meal component may each indepandently include a compeonant selented from
the group consisting of vegelable extracts, minerals, omega-3/6 essential falty acids, and combinations thereof.
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[0008] The first meal component and the second mesl component may each indapendantly include vegelable axiracts
from a sowrce selecled from the group consisting of bokchoy, kale, lelluce, ssparagus, carrot, bulternut squash, alfalfa,
green peas, tornato, cabbage, cauliflower, and beels.
[O009] Thefirstmeal componentand the second mesl component may each independently include omegs-3/6 essential
fatty acids from sources selected from the group consisting of salmon, tuna, mackerel, and bluefish,
[0010] The third predetermined period of time may be at least § days.
[8011] The replenishing composition may include vegetable extracts from sources selected from the group consisling
of bokehoy, kale, leftuce, asparagus, narrot, bulternul squash, aifalfa, green peas tomatn, cabbage cauliflowsr, and
beets. The replenishing composition may include omega-3/8 sssendiad falty acids. The replenishing composition may
LG include non-essential aming acigds selected from the group consisting of histidine, serine, taurine, tyrusine, cysteins,
ghitamineg, ard corbinatinns thereof. The replenishing compaosition may include a mult-mdneral tablet including fron,
zing, copper, magnesium, and caloiun.
[042] The multi-mineral tablet may include 2 vitamin B complex having vitamin B12.
[B913] The first meal component may provide & male patient with aboud 1100 kealiday or a female patient with about
1 o00 kealiday.
[0014] The therapeutic meal package may further comprise instructions for administering the first meal componeant
and the secordd meal component o the cancer patiertd.
[6815] A method of sensitizing cancer to chemotherapy drugs s described, The method includes a step in which a
patient with cancer is identified and then provided with a first diet for a first predetermined period of time. The first diet
28 provides the patiend with al most 80% of the patient's normal caloric infake with at least 50% of the kilocalories being
derivad fram fat. The patient is then provided with 3 second diet for a8 second predetermined periad of thina. The second
diet provides the patient with at most 500 kcaliday. The patient is then provided with a third dist that optimizes weight
regain and the replenishment of sssential nutrierds required for aptimal recovery and health of nonnat cells and organs.
A shori-letrn modified disl protocad is provided that is effeciive in prefecling normal cells and sensilizing cancer fromic
2% chemotherapy (Differential Siress Resistance). The protocol and modified diet will promote these effects without causing
phroric weighi less in patients,
[0016] These resulls are inlriguing in view of the generally accepted bedief by oncologists that fasting is potentially
harmiul for cancer patients who have besn wegkened by prior chamotherapy oycles or are emaclaled,
[0017] A method of sensitizing cancer o radialion therapy is also disclosed. The method includes a step in which a
patient with cancer is identified and then provided with a first diet for a first predetermined period of time. The firgt diet
provides the patient with at ranst 50% of the patient’s narmal caloric intake with ai least 50% of the kilocalories being
derived from fal. The patient is then provided with g second diet for a second predetermined period of time. The second
dist provides the patient with at most 500 keal/day. The patient is then provided with a third dist that oplimizes weight
regain and the replenishment of essential nuirienis required for optimal recovery and heaith of normal celis and organs.
A short-term modified diet protocol is provided that is sffective in protecting normal cells and sensitizing cancer fromfto
radiation therapy {Differential Stress Resistance). The protocol and modified diet will promote these effects without
causing chronic weight lass in patients,
fo018] Foomdations conlaining specific ranges of proleins, essential aming acids, carbohydrates, fats, vitamins, min-
erals and essential fally acids to delay cancer growth when administered alone or protect the host against chemotherapy
40 andfor radiation therapy and sensiize canocer cells to chemotherapy andfor radiation therapy are also described.
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BRIEF DESCRIPTION OF THE DRAWINGS

{0019}
45
Figure 1 provides plots of laboratory values of blood cell counts for case 10 {A) Neutrophils; {B) Lymphooyies; {C)
White blood cells, WBC; (D) Platslets; {E) Red blond cells, RBC (F) Hemoglobin, Hgb: (G} Hematocrlt, Het: (M) Body
weight, filled triangle indicates day of chemotherapy; open square indicates fasting, normal ranges of laboratory
values are indicated by dash lines;
50

Figure 2 is & bar chan providing selfreported side-affects afler chemotharapy for cass 1, datareprasents the average
of 2 cycles of chemo-alune Vs the average of 2 cycles of cheraa-fasting treatments;

Figure 3 is a bar chart providing selfreporied side-effects after chemotherapy for case 2, datarepresents the average
of 3 cycles of chemo-alone ¥s the average of 5 cycles of chamo-fasting treatmants;

b2
o

Figure 4 provides piots of laboratory values of blood cell counts for case 3: {A} Nautrophils; (B) Lymphocytes: (G}
White blood cells, WBC; (D} Platelets; {E) Red blood cells, RBC (F) Hemoglobin, Hgb,; (G} Hematocrit, Hot; (M)
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Frostate specific antigen (PSA) level, the patient was enrclied in abiratarone agetate {CYP17 inhibitor) trial for 80
days indicated by vertical dash lines, the patient also received G-CSF (Neulasta) on the day of chemuotherapy sxcept
dudng the treatment with abiraterone acetate, Bled riangle indicates day of cheamaotherapy, open sguare indicates
fasting, arrow indicales leslosierone application {cream 1%), normal ranges of laboratory velues are indicated by
horizontal dash lines;

<

Figure § ix a bar chart of seli-reported side-effects after chamotherapy for case 3, data represent the average of &
cycles of chemo-alone VS the averags of 7 aycles of chemo-fasting treatmends;

1 Figure B provides plots of laboratory values of blood cell counts for case 4: {A) Neulrophils; {8} Lymphooyies; {(O)
White biood cells, WBC; {D) Platelets; {E} Red blood oelis, RBC {F} Hemoglobin, Hgb; (G} Hematocrit, Hot; filled
triangle indicates day of chemotherapy; open square indicates fasiing, normal ranges of laboratory valuss are
indicated by dash lines;

18 Figure 7 is a bar chart of self-reported side-effects after chemotherapy for case 4, data represent the average of &
cycles of chemo-alona VS 1 ovcle of chema-fasting treatment;

Figure 8 is a bar chaet of self-reporied side-effects afier chemotherapy for case §, dala reprasent 1 oycle of chem-
otherapy-alone {19 gyele} VS the average of 5 cynles of chemo-fasting treatments;

Figure 9 provides plols of laboratory values of binod cell counts for case 61 {A) Neutrophils; (B} Lymphocytes; (C)

White biood celis, WBC; (D) Platelets; (E) Red blood cells, RBC (F) Hemogiobin, Hgb: (G} Hematoorit, Ht; filled

triangle indicates day of chenotherapy; open square indicates fasling, normal ranges of laboratory values are

indicate by dash lines, the patiend received red blood celt transiusion {3 units} on day 71 and also received G-C3F
28 {Neulasta) as indicatad;

Figure 10 is a bar chart of self-reported side-effects after chemuotherapy for case §;

Figure 11 provides piots of laboratory values of biond cell counts for case 7: {A) Newdrophils; {B} Lymphocytes; (C)
White bload cells, WBG, () Platelets; (E) Red blood cells, RBC {F} Hemoglobin, Hgb; (G} Hematoerit, Moty (M)
Prostate specific antigen {PSA} level, illed rangle indicates day of chemotherapy: open square indicates fasting,
arrow indicates abiraterone administration, normal ranges of laboratory values are indicate by dash lines, the palient
also received G-CSF Neulasta) as indicated;
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Figure 12 is a bar charl of self-reparted side-effecis after chemotherapy for case 7, dala represent the average of
8 cycles of chamo-fasting treatments;

Figure 13 is a bar charl of self-reported side-gffects after chamatherapy for case 8, data represant the average of
4 cycles of chemo-fasting reatments;

48
Figure 14 is 8 bar char of self-reporied side-effecis after chemotherapy for case 8, dala represent the avermge of
4 gycles of chamo-fasting reabments;

Figure 15 provides plots of iaboratory values of blood call counts for case 13 {A) Neutropbilg; (B) Lymphooytes: (T}

44 White bloopd cells, WBG; {£) Plalelels; (E) Reid blpod celis, RBC (F} Hemoglobin, Hgb; {G) Hamalooril, Hel, {(8)
Hemalocrit, Hel, filled tiangle indicates day of chamotherapy; open sgquare indicales fasting, normal ranges of
laboratory values are indicated by dasgh lings, the palient also received G-CSF (Neulasta) as indicated,;

Figure 18 Is a bar chart of self-reported side-effects after chemotherapy for case 10, dats reprasent the average of
59 & cycles of shemo-fasting treatments;

Figure 17 is a bar charl of selfreported side-effects after chemothaerapy with or without Tasting. (A} Bala represent
average of CTC grade reported by all the patients in this study, 18 chemotherapy cyoles under ad-ib dist ware
compared to 48 chemo-fasting cycles; (B} Data represent average of CTC grade from matohing fasting and non-
fasting cvcles; 8 patients received either chemo-alone or chemofasting freatments, setf-reported side effechs Fom
the closest two oycles were compared one another, stalisical analysis was performed only from maiching cycles,
and data presented as standard error of the mean (SEM), P value was calculated with unpaired, two tail t tast {7
P<0.05)

b2
o
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Figure 18 is har chart showing the resulis of an expariment in which muring breast (471-luc) cells ware platad in
GB-well oall culture plates (20.000Mell), and alfowed to eguilibrate and reach confluency for 48 hours, media was
then switched to either low pr high glusose media for 48 howrs prioe lo fradiation (5 or 10Gy; Figs. 184, 188}, viability
was determined by the MTT assay {Fig. 18C), and siafistical analysis was dong by the Student's ttest (N=60);

<

Figure 19 is bar chart showing the results of an experinient in which muring glioms (GL2E) cells were plaled in 86-
well cell culture plates {20,0004vell), and allowad t© equilibrate and reach sondluency for 48 bours, media was than
switched to either low or high glucose media for 48 hours prior o iradiation {5 or 10Gy; Figs. 19A, 198), viability
was determined by the MTT assay (Fig. 19C), and statistical analysis was done by the Student's ttest {N=8};

Figure 20 provides plots of an experiment in which fermnale BALB/c mice weighing 20-28g were suboutaneously

injected with syngeneic breast cancer calis (4T1-hee; 2x105 cellsimouse}, ont day 13 the tumor progressed signif-

icantly to 300-500 ram?, and treatment began by fasting the mice for 48 hours prior to iradiation (IR: 5Gy), the

second oycle of STHIR (356} was done 1 week [ater, and sialistical analysis was done using Student's test for sach
18 day, "p<0.05;

Figure 21 provides plots of an expariment in which female CBTBLA mice waighing 25-30g were suboculanenusly
injectsd withsynganeic ghioma canper cells (GL26; 31075 selis/mouse), onday 27 the tumor progressed significantly
o 500-1000 mm?, and treatment began by fasting the mioce for 48 hours prior to irradiation (IR; 7.5Gy), the second

28 oycle of STSAR {3Gy) was done 1 weak lalar, and statistical anslysis was done using Student's test for sach day,
Tp<.08;

Figure 32 provides plots showing that fasting sensitizes umors {o chemotherapy; in particutar, subcutaneous tumor
progression of murine (A} breast cancer {(4T1), (B} melanoma {818}, and {C} glioma {(GL2G} is shown as perment
% growth together with the umor size immediately before and after each 48-hour fasting cycle:

Figure 23 provides plots showing that body weight lost during 48-B0 bours of fasting was readily recovered afler
resunting normat feeding in {A-C) subsulanenus and {D} metasiatic mouse modesis of cancer: {A) murine breast
{411} cancer-bearing BALB/c mice, {B) murine melanoma (B18}- and {C) glioma {GL28})-bearing C57BL mice, and
{0} murine neuroblastoma (Neure-2a)-bearing A4 mice;

Tz
%

Figure 24 provides plots showing that 24-48 hours of fasting enhanced the aurvival of metastatic murine melanoma
{B18};

Gy
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Figure 28 is & bar charl showing melasiasis of B16 melanoma cells to different organs compared o mmice that
recsived DXR under normal feeding;

Figure 28 provides plots showing that fasting also sensitized umors in 2 metasiatic modsls of murine neuroblastoma:
NXS2 {F<0.001] resulting in fong-term survival;

40
Figure 27 provides plods showing that fasting also seasitized tumors in 2 melastatic models of murdne neurcblastoma:
Neurp-2a {P=0.005resulling in long-tenm survivah

Figure 28 provides plots showing that fasting sensiiized cancer cells to chematherapy in metastatic mourse model
44 of breast cancer (471}, log-rank fest, P<0.0005;

Figure 20 provides piots showing that fasting retarded tumor progression of xenografied humian neuroblasioma

{ACN} which was subcutansously injected info nude mice;onoe umors were palpable, fasting was performed for a

total of & cyclesona-way ANOVA with Tukey's post-test for subcutaneous models (Student's tlest for (B) day 27},
5 and log-rank fest for metastatic models, “P<0.08, *P<0.01, *P<0.001;

Figure 3( provides a bar chart showing that serum fram fasted mice sensitized breast cancer cells to doses of BXR
and CP that were minimally toxde ander senen from mice fed ad b, Control groups were cultured in 1.0 gfl and 2.0
g/l glucose, for human and murine cells respectively, supplemented with 10% FB3. 8T8 groups were cultured in
0.5 g4 glucose supplernanted with 1% FBS. Survival was delemmined by MTT-reduction. For the effects of all
combinations of glusose and serum on DXR and CF, refer to Figs. 33-34;

b2
o

Figure 31 pravides g bar chart showing blood glucose levels from fasted mice;
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Figure 32 provides plots showing the resulls of an experiment that STS sensilized 15 out of 17 different cancer cells
to DXRin vitr, STS wias applied to 4 murine cancer cells - breast cancer {471}, melanoma (B18). glioma (GL26), and
negroblastoms (NX82 and Newre-2a) - and 13 differerd hurnan cancer calls - prostale canger {(PCS, 22RV1), braast
cancer (MCF-7, C42B}, ghoblastoma {US7-MG), cervical cancer {Hela}, color cancer (LOVQ), neuroblastoma (ACN,
SH-8YBY), epidermoid carcinoma (A431), melanoma (MZ-MEL) and ovarian cancer (OVCAR) - and challenged
with DXR: ;

<

Figure 33 provides plots showing the sffects of all combinations of ghscose and serum on DXR;
1 Figure 34 provides plots showing effects of all corabinations of ghucose and seru on CF;

Figure 35 provide bar charts showing that IGF- reverses the 8TS-depenident sensilization of cancer cells to chem-

otherapy:murine breast cancer {(471) and melanoma (B18} cells were treafed with thiGF-{ {20040M) during glicose

rastriction (0.5 gfl vs 2.0 /L, under 1% FBS), followed by DXR {16,:0) traatment; Student's t-test; "P<0.08, " P<.01,
8 P00

Figure 36 provides assay resulls showing thal {asting and regulation of oxidative slyess and DNA repair; 8T8 was
genotoxic and synergistically increased DNA damage when combined with {A) CP in breast cancer (471} and with
DXR in {8) melanoma (B16}, and (C) glioma (GL28) cells as determinad by comeat asaay. Cells in the controf and

28 STS groups wers culfured in normad glucose (2.0 /L) or low glucose (0.5 gL, respectively, supplemented with 1%
FBS. Drugs were seleclad for consistenny with the in vive studies in Figure 22 A-C;

Figure 37 provides results of microarray analysis on subculaneous breas{ lumors {411} from normally fed or fasted
mice show differantial regulation of cellular proliferation pathways;

Figure 38 provides resulls of microamay snalysis on subculaneous breast lumors (471} from narmally fed or fasied
e show an increase in franslational mechanisms including nbosome assembiy/biogenasis;

Figure 39 provides assay resulls showing that fasling increased Akt and S8K and reduced elfF2u phosphorylation,
consistent with increased transiational components, in muring braast cancer cells (4T1) (A} i vive and {8} i vifro;

Tz
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Figure 40 is a bar chart showing 8T8 hinderad cancar cell proliferation in vifro, consistent with the retarded tumor
growth in mice;

Gy
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Figure 41 iz 8 bar charl showing that fasting differentially regulaled the sxprassion of stress-responsive compaonerds
including forkhead box 03 (FOXQ3), nuclear factor kappa B (NFKB), and hemeoxygenase 1 {HO-1) by causing
significant repression in the tumors, but considerable induction in the normal organs; Student's ttest *P<QL0G5,
R 81, TR .001;

48 Figure 42 provides assay resulls showing that STS increased intraceliular oxidative stress estimated by a superoxide
marker {DHE)

Figure 43 provides assay resulis showing that 3TS increases CP-nduced iniraceliular supsroxide levels; murine
breast cancer cells (411} were fasiad and freated with CF i vifra;

Figure 44 provides assay resufts showing that fasting selectively increased the lavel of caspase-3 cleavageiactivation
in the fumaors, but not in the normal organsicells (A} in vive and (B} in vitro;

Figure 45 provides assay results showing that 8T8 induced autophagy o sustain cellular energetics;
50

Figure 46 s a bar chart showing autophagy-blockade during 8T8 further increases cell death;

Figures 47 is & plot of the results of an expatiment in which rmurine breast cancer calls (4T1) wers traated with
hiemin, the most common inducer of HO-1 {10 1M}, in normal or low glucoss under 1% FBS, then challenged with CP;

b2
o

Figure 48 is a plot showing that HO-1 is & major medisior of fasiing-dependent DSR; murine breast enacer celis
were treated with hemin, the most common inducer of HO-1, in normal or low ghicose under normal {10%) or low
{1%3FBS for 24 hours before and 24 during CF treatment;
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Figure 49 is a plot of the resulis of an experiment in which murine breast cancer calls (4T1) were treated with ZnPP
{20 M}, 8 commuonly used HO-1 inbibitor in narmal or low glucose under 1% FBS. then challenged with CP;

Figure 50 is a plot showing that HO-1 is a major mediator of fasting-dependent DER; murine breast cnacer cells
were treated with ZnPR, a commonly used HO-1 inhibitor, in normal or low glucose under normad (10%) or low
{1%)}FBS. for 24 hours before and 24 during CP treatment;

<

Figure 51 provides a model for fasting-dependent wmor sensitization to chemotherapy in response to fasting,
glucoss, 1GF- and other pro-growth molecules/factors are reduced, malignant cells respond to this reduction by

Bes activating ARKT/S8K and elfF 2 and allempting to increase transiation but also by reducing the expression of siress
resistance proleing FOXG3a, NFKB, and HO-1 these changes lead o the increase in oxidative stress and DNA
damage, activation of caspase-3 and cell death;

Figure 52 is 8 plot of the resulls of an experiment in which seram IGF- levels in femals CD1 mice fad with conlrol
i diet {T.0.7812), fad with amino acid formula (AA-D}, or starved for 2.5 days {shari-term starvalion, STSmodified
aming acid dist reduced serum IGF-l by 50% after 5 days’ feeding;

Figure 53 is a plot showing thal fecding of modifind amino acid diel maintained low serum IGF- lovel afler short-
term starvation (STS); female CD1 mice were starved for 2.5 days and fad with control dist {T.D.7212} or modified
28 amine acid diel {AAD, for 2 or 4 days;

Figure 64 ia a plot showing blood glunoses lavels: (A} female CD1 mice were starvad for 3 days or fed with hypocalorie

(6% of normal caloric intake) VCM diet {for 3 days) or modifled aming acid diet {AAD, for 3 or § days); (B) female

GO mice were starved for 2.5 days and re-fed with sither control of modified amine acid dist for 4 days,.ghusose
% was maasured after 4-hours of food deprivation;

Figure 55 provide bar charts giving resulis of experiments in which serum 1GF-} levelsfernale CD1 mice were starved
for 2.5 days {ST8), fad with hypo-caloric VOM-M diet (for 2 days) Tollowed by 1-day of modified amino acid diet
{fMIAA}, Tad with hypo-calaric VOM-H diet (for 2 days) followed by 1-day of modified amino acid diet (HIAA), Tukey's
test, camparad to control; (B) Two-days feading of hypuoaloricVCM diets followed by 1-day of modified amine asid
diet enhanced swrvival of mice treatad with Doxorubici (DXR, 18 mgikg)

Tz
%

Figure 56 is a plot of the results of an experiment in which female CD1 mice were fod with contrel (TD.7912), starved,
or fed with VeqaGel Yor 2.5 days: {A) Fasting binod glucose; (B} Serum IGF-I levels; and

Gy
&

Figure 57 ia a plot of the results of an experimsnt In which fernale CD1 mice were fed with controf dist (TD.7912),
calorie-restricted ketogenic diet (3 days), or saloris-resiicted ketogenic diet {1 days) followed with VegeGsl (2 days)
{&} Fasting blood glucose; {B) Serum 1GF-1 levels.

43 DETAILED DESCRIFPTION

[0028] Rafersnce will now be made in delad to presently prafered compeosiions, embodiments and methods of the
present disclosure, which constitute the best modses of practicing the invention presently known to the inventors, The
Figuras are not necassarily to scale. However, s to be understood that the disclosed embodiments are merely exemplary
4 of the invention thal may be embodied in various and slternative forms. Therefore, specific delails disciosed herein are
not 1o be interpreted as limiting, but merely as a representative basiés for any aspect of the invention andior as a repre-
sentative basis for teaching one skilied in the art 1o variously smploy the present invention.
[0021] Except ib the examples, or where otherwise expressly indicated, all numerical guantities in this description
indinating amounis of material or conditions of reaction andlor use are 1o be undersinod as modified by the word "about”
5 in describing the broadest scope of the invention. Practice within the numerical imits stated is generally preferred. Also,
uniess expressly stated to the contrary: percerd, "parts of" and ralio values are by weight; the descriplion of a group or
class of malerials as suitable or preferred for a given purpose in connection with the invention implies that mixtures of
any two or more of the members of the group or class are sgually suitable or preferred; desoription of constiluents in
chemical terms refers o the constiuents at the time of addifion to any combination specified in the description, and doss
not necessarily prechude chemicat interactions among the constituents of a mixiure once mixed; the first definition of an
acronym or other abbreviation applies {o all subsequent uses herain of the same sbbreviation and applies mutatis
mutandis to normal grammatical varistions of the inlially defined abbreviation; and, unless expressly stated {o the
contrary, measuremant of a property is determined by the same lechnique as previously or later referenced for the same
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property.
[0022] 1tis also to be undersivod that this invenrtion is not limited to the specific embodiments and methods deseribed
balow, as specific components andior conditions rmay, of course, vary. Furthermore, the lerminalogy used harain is used
only for the purpose of describing particular embodiments of the present invention and is not intended o be limiting In
Any way.
[0023] i must also be noted that, as used in the specification and the appended claims, the singular form "a,” "an,”
and "the" comprise plural referents unless the condexd clealy indicales otherwise. For exaryple, raferance los component
in the singular is intended o comprise a plurality of components.
[0824] The term "essential amino acid" refers to amino acids that cannat be synthesized by an organism. I humans,
Bes essential amino acids include isuleuding, leucine, Iysing, methioning, phenylalanine, threonine, tryptoghan, vatine. In
addition, the following amine acids are also essential in humans under certain conditions -~ hislidine, tyrosine, and
selenocysising,
[8025] The terms "kilocalorie™ (keal) and "Calorie” rafer to the food calore. The farm "calorie” refers to the so-called
smal calorie,
18 [0026] The term "patient” refers to a human or animal, including all mammals such as primates {particularly higher
primates), sheep, dog. rodents {8.4., mouse or rat), guinea pig, goal, pig. cat. rabbll, and cow.
[0027] The taem "starving” means subjecting a cell or patient to reduced or po nutriends.
[0028] The term "cancer” refors to a disease of disorder characlerized by uncontrolied division of celis and the ability
of these cells to spraad, either by divect growth into adjacent tissus through invasion, or by implantation into distant sites
28 by metastasis. Exemplaty cancers include, bul are not limited to, primary cancer, metastatic cancer, carcinoma, lym-
phoma, leukemia, sarcoma, mesothelioma, glioma, germinoma, chorioparcinoma, prastate cancer, lung cancer, breast
cancer, colorestal cancer, gastrointestinal cancer, bladder cancar, pancreatic cancer, endometrial cancer, ovarian can
cer, melanoma, brain cancer, lesticular cancer, kidney cancer, skin cancer, thyroid cancer, head and neck cancer, liver
cancer, esophageal cancer, gasiric cancer, intestinal cancer, colon cancer, recial cancer, myeloma, neuroblastoma,
28 pheochromocyloma, and retincblastoma.
[0028]  ingeneral, i is found that short-term slarvation (8T8 or {asting) seleclively impedeas the growth of tumors and
profects pormal cells from chemotherapy foxiclty but sensitizes cancer cells to . Specific embadiments of methods and
compositions thal achieve this goal are sat forth below. Although the operalion of the present invention Is not limitad to
any paricular mechanism, the protection observed in various embodiments of the present invention Is due in part to
modulation of the 1GF-1 pathway and glucoss levels, without interfering with its effect on cancer cails {Differential Stress
Resistance, DER}. The foundation fur the pratactive effect of fasting appears 1o be basaed on the ability to reallonale
energy to protectionfmaintenance from reproduction/growth when nutrients are acarce or absent. it should be pointed
out, long-term dietary restriction causes a much more modest reduction in IGF- and glucose comparad fo fasting.
Morsover, unlike fasting, long-term dietary restriction is not frasible for the great majorily of cancer patients since it
tauses chronic weight tnss and Is very difficull to maintain. Instead, an average of abaut B2 hours of fasting prior o and
24 hours postchemotherapy was well tolerated by canper patients recelving & variely of toxio reatments.
[O030] 1t should also be pointed out that aoncoganic mutalions, which are generally found in pathways associated with
cellular growth and stress response, prevent the swilch to the high protection maode in malignant cells and cantinus fa
promaote growth or a growih-associated state even during fasting. Yeast and mammalian studies have suggested that
40 the sensitization of malignant cells to oxinsfoxidants may be largely independent of the type of oncogenic mutations
owing o the redundancy in the pro-growth pathway o the inbibitior of entry into the protected motde, indicating that the
preat majority of cancer cells and cancer types should not become protecied in responss by 8T8 or low 1GF-L
[0631] A method of alleviating cancer growth or 2 symptom of cancer is described herein. A patient with cancer is
identified and then provided with a first diet for a first predelerminad period of time. The first diel provides the patient
46 with at most 50% of the patient's normal caloric infake with & least 50% of the kilonalpdas being derived from fat,
preferably monounsaturated fats. The patient's normal caloric intake is the number of keal that the patient consumes fo
maintain hisfher waighi. The patieni's normal caloric intake may be estimated by interviewing the patient or by consid-
gration of a patient’s weight. As a rough guide, patient’s normat caloric intake is on average 2600 kealiday for men and
1850 keallday for women. In arefinemaent, the first dist provides the patient with from 700 to 1200 kealfday. In a particudarly
5¢ useful refinement, the first died provides the male patient of average weight with about 1100 kealfday and the female
patient of average weight with 800 kealfday. Typically, the first predetermined period of time is from aboul 1 {0 5 days.
tn a refinement, the first gredetermined periad of time is 1 day. In order to put the level of fal in the first diet in perspective,
the U.S. Food and Drug Administraion recommends the following nuttitional breakdown for & typical 2000 kifocalarie a
day diet: 65 gram fat (about 585 kilocalories), 50 grams protein {about 200 kilocalories), 300 grams total carbohydrates
{about 1200 kilocalories}. Therefore, in ane version of the firgt dial, 3 majority of the calordes from carbohydraies and
prataing are eliminated.
[0032] Although the first dist encompasses virtually any source of fal, sourcas high in unsaturated fat inchuding mo-
nounaaturated and polyunsalurated fat sources are particularly useful (e.q., omega-3/8 sesential fally acids). Sullahle
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axamplas of monounsaturated food sources include, but are not limited to, peamst butler, olives, nuls {8.g.. almonds,
pecans, pistachios, cashews}, avecado, seeds (8.9, sesame), cils {&.g., olive, sesame, peanul, canola), ofc. Sullable
examples of polyunsaturated food sources include, but are not limited o, walmds, seeds {e.g., pumpkin, sunflower},
flaxsesd, fish {8.g., salmon, una, mackerel, ofls (¢.g.. safflower, soybean, corn). The first diet also includes a component
selected from the group consisting of vegetable extracts, minerals, omega-3/8 essential fally acids, and combinations
thereof. in one refinermeant, such avegstable extract provides the equivalerd of S recommended dailly servings of vegetable.

Suitable sources for the vegelable extrant include, it are not timited o, bokchoy, kale, leltupe, asparagus, carmt,

butternut squash, alfaifa, green pesas tomato, cabbage caulifiower, beets. Sultable sources for the omega-3/6 essential

fatty acids include fish such as salmon, funa, mackerel, bluedish, swordfish, and the like.

i [0033] The patientis then provided a second diet for & second predetermined pedad of time. The second died pravides
the patient with at most 500 koaliday. in a refinement, the sscond dist provides the patient with al most 200 kealiday.
Typically, the second predeiermined period of fime is from abowt 2 to 7 days. In a particularly useful refinement, the
second predetermined period of time is 3 days. in still another refinerment, the second diet includes a compaonent selected
from the group consisting of vegetable extracts, minerals, omega-3/8 essential {atty asids, and combinations thereof. In

18 one refinement, such a vegetable exiract providas the eguivalent of 5 recommended daily servings of vegetable. Sultable
sources for the vegetable extract include, hut are not limiled o, bokehoy, kale, lstiuce, asparagus, carral, butternut
squash, atfalfa, green peas lomato, cabbage cauliflower, beais. Suilable sources for the omega-3/6 escential falty acids
include fish oils from salmon, na, mackers!, bluelish, swordfish, and the ke,

[0034] The effectiveness of the first and second diets s monitored by measurament of a number of patient parameters.

28 For example, it is desirable that the patient’s serum conceniration of IGF-1 be mduced by 25 - BG% by the end of the
second dist penad. s also desirable that the blond glucose concentration in the patient be reduced by 25 - 75% by
the end of the saecond diet period.

[0835] In a variation, the patient is provided with a third diet for a third predetermined period of time. The third diet is
1o supplemerd the nonmal diet of the patierd. Characlerisdioally, the replenishing composition includes essential aming

& acids, minerals, and essential tats. Advantageously, the third diet will allow the patient to regain the normal weight and
maxivize strangth. Typically, the third predetermined period of time is at least § days. The replenishing composition will
also optionally include a number of additional compaonents. For example, the repienishing composition may include a
venelable extract. In one refinermant, such a vegelable exirac provides the equivalent of 5 recommended dally servings
of vegetable. Sultable sources for the vegetable exiract include, but are notlimited to, bokehoy, kale, latiuce, asparagus,
carral, bulternut squash, alfalfa, green peas tomato, cabhage caulifiower, bests, The replenishing composition may also
include omega-3/6 essential falty acids, and non-essential amino acids. Examples of suitable non-essantial amino acids
include., but are not limited to, histidine, serine, taurine, tyrosing, cysteine, glutamine, and combinations thereof. The
replenishing composition may also includs a multi-mineral tablet condaining iron, zire, copper, magnesium, and calcium
and may aiso confain a vitamin B camplex including vitamin B12.

[0036] A mathod of sensitizing cancer fo chemotherapy drugs is described. A patisnt with cancer is identified and is

then provided a fivst diet for & first predetemmined period of time. Examples of cancers that are susceptible 1o the present

method include but are not limited to, skin cancer, colon cancer, breast cancer, esophagesl cancer, prostale cancer,
lung cancar, glerys Cancear, ovary cancer, prostate cancer, glioma, melanama, neuroblastoma, and pheachromocytorta.

The first diet provides the patient with at most 50% of the patient’s normial caloric intake with atleast 50% ofthe kilocalories

48 being derived from fat. Typically, the first predetermined period of fime is from about 1 fo § days. In & refinement, the
first predetenmined period of ime is 1 day. Ag sei forth above, the first diet encompasses virtually any source of fat, with
saurces high in unsaturated fat, particulardy monounsaturatad fal sources, prafered. Suilable examplas of monounsatu-
rated food sources include, but are not limited to, peanut butter, olives, nuts {e.¢. almonds, pecans, pistachios, cashaws),
avocado, seeds {e.q., sesame), olls {e.g.. olive, sesame, peanul, canolal, sdc. Suitable examples of polyunsaturated

48 food sources inclide, but are not imited o, walhuls, seeds {e.g., pumpkin, sunflower), flaxseed, fish {g.g., salmon, Wuna,
mackerel}, oils {e.g., safllower, soybean, com). Additional details of the first diet are the same as those sef forth above.
[0037] A second digtisthen provided (o the patient for a second predetermined pariod of time. The second distprovides
the patieni with at most 500 kcaliday. In a refinement, the second diel provides the patient with at most 200 kealiday,
Typicatly, the second predatermined pariod of ime i3 from about 2 to 7 days. In a panticidary usefol refinament, the

8¢ second pradetermined period of time Is 3 days. Additional detalls of the second diet are the same as those set forth above.
[6038] A chemotherapy agend is administered 1o the patient during or after the patient consumes the second dist.
Typically, the chernotherapy agent is administered after 48-72 hours of the second diel. |t is readily apprecialed that the
present method is effective with virually any chemotherapy agerd. Examples of usefid chamotherapy agents include,
but are not Eimited to, DNA alkylating agents, oxidanis, fopoisomerase inhibitors, and combinations thereof. Specific
pxamplas of uselul chemotherapeutic agents include, bul are notlimited to, methylmathanesutfonate, cynlophosphaniide,
etoposide and other topoisormerase inhibilors, doxorubicin, cisplatin, carbaplatin and other platinum based drugs, gem-
citahine, docetaxel, or 5-FU.

[0039]1 In a variation, the patient is subsequently provided with a third diet for a third predetermined period of time,
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The third diet supplemants the patient’s normal caloric intake and includes a replenishing composition. Characteristically,
the replerishing composilion includes essential aming acids. The replenishing compaosition may also include natural
sources of sssential fatly acids, vitamins and rainerals and a multi-mineral tablel pontaining iron, 2ing, copper, magnasism,
and calcium and may slso contaln & vitamin B complex including vitamin B12.
[60408] As setforth above, the third diet together with the patient's normal diet will allow the patient to regain the normal
weight and maximize strangth. Typically, the third predetermined perod of time is a8t least § days and may continue
indefinitely. In a refinemant, the third predelermined period of tirme is from about 4 days o abod 14 days. A week is
estimated to be nearly optimal for this purpose. The replenishing composition will also optionally inslude a number of
additional componends. For sxample, the replenishing composition may include 3 vegatable axiract. In one refinement,
W such a vegelable extract providas the equivalent of § recommendad daily servings of vegetable. Suitable sourcas for
the vepetable extract include, but are not fimited o, bokchay, kale, lettuce, asparagus, carrol, bulternut squash, atfalfa,
green peas tomato, cabbage cauliffower, beels. The replenishing compositior may also inchude omega-3/8 essential
fatty acids, and non-essential amino acids. Examples of suitable noressential amino acids include, but are not imited
o, histiding, serine, faurine, tyrosineg, cysising, ghdaming, and combinations thereol, Additional details of the third diet
1% are the same as those sed forth abova.
[0841] The method of the present disclosure provides a number of therapautic advantages. For example, the method
allows the chemotherapy agerd 1o be provided o the patiant for g longer paod of time than is standard practice for the
chemotherapy agent when the patient is not provided the first dist and the second dist. This increase in duration is a
result of the first and second diets decreasing the toxic effects of the chemotherapy agents andfor rendering cancer
28 cells mare susceptivle {o the chemotherapy agents than normal {l.e., pon-cancerous) cells. For many patients, the host
protecting first and second dists allow the chemotherapy agent lo be administered in a greater amount than in treatment
protocals not using the first and second diets. Typically, such agents can be administered in an amount that is at least
10 % greater than the amounts normally tolerated by the patient. However, doses of such agents in cerlain patierds can
incraase from 10% 16 40%. In such scenarios, the patient is able fe be Iraaled more aggressively. in another rafinemant,
¥ the cancer sensitizing first and second diets allow for a lower amount of chemotherapy agent than the normal amount
o be provided fo the patient white maintaining a near oplimal or enhanced response. In such circumsiances, the cham-
otherapy agenis can be admindstered in an amourd thad is at least 10% lower than the amounts nommadly administered.
in some palients, doses of such agents may be lowerad from 10% to 40% {o reduce unwantad toxicity. The mathod also
allows chematherapeutic treatment of patients exhibiting unaccapiable toxic side-effects to continue. In such situations,
patients exhibiting & symptom of chamotherapeuticrelatad toxiclty are identified and then provided the first, second and
third diets in the manner and duration sel forth above. Advaniageously, the present method also allows the continued
freatment of patients that have been identified as terminal and who would stherwise discontinue therapy. In stifl another
variation, the first and second dists are administered during the chronic adminisiration of chemotherapeutio agents, for
gxample, § day treatment with 5-FLL
[0042] A method of sensitizing cancer {o radiation therapy is also disclosed. A patiend with cancer iz idendified and is
then provided a fivst diet for & first predetemmined period of time. Examples of cancers that are susceptible 1o the present
method include, but are not limited o, skin cancer, colon cancer, breast cancer, esophageal cancer, prosiate cancer,
lung cancar, glerys Cancear, ovary cancer, prostate cancer, glioma, melanama, neuroblastoma, and pheachromocytorta.
The first diet provides the patient with at most 50% of the patient’s normial caloric intake with atleast 50% ofthe kilocalories
48 being derived from fat. Typically, the first predetermined period of fime is from about 1 fo § days. In & refinement, the
first predetenmined period of ime is 1 day. Ag sei forth above, the first diet encompasses virtually any source of fat, with
saurces high in unsaturated fat, particulardy monounsaturatad fal sources, prafered. Suilable examplas of monounsatu-
rated food sources include, but are not limited to, peanut butter, olives, nuts {e.¢. almonds, pecans, pistachios, cashaws),
avocado, seeds {e.q., sesame), olls {e.g.. olive, sesame, peanul, canolal, sdc. Suitable examples of polyunsaturated
48 food sources inclide, but are not imited o, walhuls, seeds {e.g., pumpkin, sunflower), flaxseed, fish {g.g., salmon, Wuna,
mackerel}, oils {e.g., safllower, soybean, com). Additional details of the first diet are the same as those sef forth above.
[0043] A second dietisthen provided (o the patient for a second predetermined pariod of time. The second distprovides
the patieni with at most 500 kcaliday. In a refinement, the second diel provides the patient with at most 200 kealiday,
Typicatly, the second predatermined pariod of ime i3 from about 2 to 7 days. In a panticidary usefol refinament, the
8¢ second pradetermined period of time Is 3 days. Additional detalls of the second diet are the same as those set forth above.
[60d4] Radiation therapy is administered to the patient during or after the patient consumes the second diel. Typically,
the radigtion therapy is administered after 48-72 hours of the second diel.
[6045] iIn @ varation, the patient is subsequently provided with a third dist for a thind predelermined period of time.
The third dist supplements the patient’s nomal caloric intake and includes a replenishing composition. Characieristically,
the replenishing composition includes esserdial amino acids. The meplenishing composition may also include natursl
saurces of essential fatly acids, vilamins and mingrals and a multi-mineraltabiet containing fron, zing, copper, magnesiam,
and caleium and may also contain 3 vitamin B complex including vitamin B12,
[00486]  As set forth above, the third diet, together with the patient normal dief, will allow the patient to regain the normal
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weight and maximize strength. Typically, the third predetermined period of time is al least 5 days and may conlinue
indefinitely. in a refinement, the third predetermined periad of time is from aboul 4 days (o about 14 days. A week is
estimated to be nearly optimal for this purpose. The replenishing compasition will alsp aptionally include a sumber of
additional components. For example, the replenishing composition may include a vegstable extract. in one refinemaent,
such a vegstable extract provides the squivalent of 5 recommended dally senings of vegetable. Sultable sources for
the vegetable extract include, but are nod irmited o, bokohoy, kale, leltuce, asparagus, carrol, buttemut squash, alfalfa,
green peas tomato, cebbage cavlifiower, beels. The replenishing composilion may also include omega-3/6 essantisl
fatty acids, and non-essential amino acids. Exanples of suiiable non-essential amino acids include, but are not limited

{o, histidine, serine, taurine, yrasines, cysteine, glutarmine, and combinations thereof. Additional detalls of the fhird dist

Bes are the same as thuse sel forth above.

[0847] A therapeutic meal package for providing meals 1o a cancer patient that retards cancer growth and enhances

the efficacy of chemotherapy drugs is provided. The therapsutic meal package is designed o provide the appropriaie

rutritionat and caloric requirementis of the methods set forth above. The therapeutic meal package includes a first meal
pamponert, a second meal component and & replenishing composition. The first meal component provides the natsitional

18 components of the first diet aet forth above. The first meal component is portionad info meals that provide the cancer
patient at most 50% of the patient's normal caloric intake with af least §0% of the kilosalories derived from fat. The first
meal component is in & sufficient ampurnt to provide mests for a first predetermined pericd of time. In a refinement, the
first meal component also includes exiracts equivalent 1o 5 serving of vegelables as wall as omega-3/8 sesential falty
acids,

28 [B048] The second meal componant provides the nulrtionat componants of the secand diet set forth above. The
second meal component is portioned into meals that provide the cancer palient at most 500 kealiday. The second meal
component is in a sufficient amount fo provide meals for a second predetermined perind of tme. The second meal
component also includes exiracts equivalent to § serving of vegedables as well as minerals and ormega-3/6 essential
fatly acids.

2 [o048] The replenishing composition at least partially provides the nutritional components of the third diet set forth

above. Typically, the replenishing coraposition is combined with the patient's normal diet in order fo provide the patient

with a sorpawhal normal calorio intake. The replendshing composition includes essential amine acids. The replenishing
pompositon is in 8 sufficient amount 1o provide replenishment for 3 third predelemmined padod of ime.

[0058] As set forth above, the first meal componant is high in fat. Although the first meal component encompasses

virtually any source of fat, sources high in unsaturated fat, paticularly monounsaturated fat sources, are preferred o

minimize potentially delrimental cardiovascular side affects of fats, pariculady in patients who will make fregquent use

of this diet. Suitable examples of monsunaaturated food sources include, but are not limited o, peanut bulter, olives,

s {e.g. almonds, pecans, pistachios, cashews), avocado, seeds (a.g., sesams), oils {e.g., olive, sesame, peanut,

canolal, elo. Suilable examples of polyuneaturated food sources include, but are not limited to, walnuts, seeds (8.4.,

purnpkin, sunfower), faxseed, fish {e.g., salmon, wna, mackerel), oils {&.g.. safflower, soyhean, corn}. The first roeal

componernt also includes a component selented from the group consisting of vegelable extracts, minerals, omega-3/8
assential fatty acids, and combinations thereof. In one refinemant, such a vegelable extract provides the equivatent of

5 recommended dailly servings of vegetable. Suilable sources for the vepetable exdract inchude, bud are not timitad fo,

bokchoy, kale, letiuce, asparagus, carrol, butternut squash, alfaifa, green peas lomats, cabbage cauliflowsr, hests.

40 Suitable sources for the omega-3/8 essential fally acids include fish such as salmon, fung, mackerel, bluefish, swordfish,
and the like.

[0051] As set forth above, the sacond food component provides a very low keal to the patient, In one refinement, the

second food component includes a component selected from the group qonsisting of vegetable extracts, minerals,

omegs-36 essential fatty acids, and combinations thereof. In one refinament, such a vegelable extract provides the

44 eguivalent of 5 recomimended daily servings of vegelable. Suilable sources Tor the vegetahbile extract inglude, but are
not mited {o, bokchoy, kale, letluce, asparagus, carro, udtemut squash, alfalfa, green peas tomalo, cabbage caulifiower,
beets. Suitable sources for the omega-3/6 essential fatty acids include fish such as salmon, tuna, mackerel, bluefish,
swordfish, and the like.

[0852] The replenishing composition is designed sa that the patient’s normal weight and strength are maintained {or
3¢ re-sstablished if there has been a waight lost}. In a refinement, the replenishing composition further inchides extracts
equivalent 1o 5 servings of vegetables as well as minsrals and omega-3/6 essantial fatty acids. it should be appreciated
that the replenishing compasition is fo be faken with 2 normal diel sa that the weight and strength goals are achieved.
Typically, tha normal diet will provide about the patient’'s normal calonc intake as sst forth above.

[0853] The therapeutic meal package may also include instructions for administering the first meal component, the

second measi component, and the replenishing composition 1o the cancer patient. The instruction will provide the delails

sat forth above with respect to the mathods. In one refinemend, the instructions state that the first fond componant is fo
be provided 1o the patient over a first predefined perind of ime as set forth above, Typically, the first predetermined
period of fime is from aboul 1o 2 days. in a refinement, the first predetermined period of time is 1 day. The instructions
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also state that the second foad component is 1o be tgken over g second predetermined period of time as set forth above,
Typically, the second predetermined period of time is from about 2 fo 7 days. in & parficulany usehd refinement, the
second predetemmined perind of ime is about 3 days. The instruclions also state that the replenishing coraposition is o
be taken with the normal digt, and in particudar, a sufficient amount of additional food ems that the patient’s weight and
strength is maintained or regained. Typically, the third predetermined perind of time is at least § days. In & refinement,
the third predetermined period of time is from about 4 days to about 14 days. A week is found o be nearly optimat for
this purpose.
[0084] In a variation, the therapeutic food package is packaged in & condalner {2.g.. a box). b a refinement, aach of
the first meal componant and the second meal componerd are porioned info daily servings with labeling so indicating.
G tn a further refinement, each daily portion is further divided into three meals. Typically, aach meal will be 8 combination
of solid food, a shake and a soup {day 1) and only soups and shakes for days 2, 3, and 4 {3 mealsfday). Bach package
wiil also condain pilis with essentisl fatty acids, minerals and vitamins andfor vegetahle extracts. The box will also contain
1 wesk supply of the replenishmeant dist which will be in the form of pills. Generally, non-natural sources of any item in
all components of the diet are minimized.
18 [0855] The following examples lustrate the present invention. Those skilled in the art will recognize many varialions
that are within the scope of the claims.

<

Experiment §

28 [0056] Ten cases are dascribed in which patients diagnosed with & varedy of malignancies have voluntardly fasied
prior i {(48-140 hours) and/or following (24-58 hours) chemotherapy. None of these 10 patients, who received an average
of 4 cycles of chemotherapy it combination with faating, reported significant side effects vaused by the fasting itasif
other than hunger. Toxiclty was graded based on the Common Toxicity Criteria (CTC) of the National Canocer Inslitute
{NCI) and self-reporied side-effects fom five patients indicate thal {asting may profec against fatigue, weakness, and

¥ gastroindestinal side effects. in those patients whose cancer progression could be monitored, fasting did not prevent the
chemotherapy-dependent reduction of tumar mass or fumor markers, Although controlled clinicat trials are required to
determing the role of fasting in the enhancement of clinical oulcomes and the patient’s quslity of life, the 10 cases
prasented here suggest that fasting in comblnation with chemctherapy is feasible, safe, and has the polantialto augment
existing chemotharapy.

[00571 Ten cases are reported of patients diagnosad with varous types of cancers, who voluntarily fasted prior {o and

following chemotherapy. The resulis presentad, based on seif-assessed health oulcomes and blood readouts, suggest

that fasting is safe and can reduce multiple side effects caused by chemotherapy without preverting the killing of cancer
cells.
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Case 1:

[0058] A S1-year-old Caucasian woman diagnosed with stage 1A breast cancer 1o whor adiuvant chemotherapy with
docataxe! (DTX) and cyclophosphamide (CF} was recommended. She fasted prior to her fiest chamotherapy adminis-
tration. The fasting regimen consisted of a complete caloric deprivation for 120 hours prior and 60 hours after chemo-
40 therapy {180 hours total), during which she consumed only waler and vitamins. The patient conpleled this prolonged
fasting without major incorvanience and last 7 pounds which were recoversd by the ead of the freatmeni (Figure M}
ARer the fasting-chemao cycle, the patient experienced mild fatigus, dry mouth and hiccups {(Figure 23 nevertheless she
was able o carry her dally sotivities {working up to 12 hours a day). By contrast, in the subsequent chemo-treatment
cycles {second and third), she received chemotherapy without fasting and compiained of maderate o severe fatigus,
4 weakness, nauses, abdominal cramps and diarrhes {(Figure 23 This time the side effects forged her 10 withdraw from
her regular work schedule. For the 4th and last eycle, she apted to fast once again, although with a diferent regimen
which consisted of fasting 120 hours prier to and 24 hours post chemotherapy. Notably, her self-reported side effects
ware lower despite the expected cumulalive damage to tissuss from previous cycles. In agreement, blood analysis
readouts support that fasting may have a beneficial effect in protecting blnod cells. Total white binod cells (WBC) and
50 absolute neutrophils count (ANC} showed a slight but consistent incremient at nadir when chemotherapy was preceded
by fasting (Figure 1A, C; Table 1), Furthermors, it was observed that platelats levels did not drop but rather stayed stable
or increased duding the st and 4th cycle, respectively, under fasting-chemo cycles. (Figure 10} Interestingly, aftar the
41k ehamotharapy oycle combined with 144-hour fast, ANC, WBL, and pladalets counts reached the highest lavel since
the beginning of the chemotherapy 80 days earlier (Figure 14, C and D). Overall, the iab valugs and the CTC-hased
survays suggest that fasting was safe and could conferred protection against the foxic side effents of chemotherapy o
this patient.
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Case 2;

[0059] A B8-year-old Caucasian male who was diagnosad in February 2008 with esophageal adancearcinoma. By
the time of diagnosis, metlasiasis to the lefl adrenal gland was found on a CT-PET scan, consistent with stage IV disease.
The intial treatment was 5-flucrouracil (3-FU) combined with clsplatin ({CDOP}. Concurrently with this chemotherapy,
he also received localized radiation for the first two oycles. Throughout this period the palient experienced mulliples side
effects inchuding severe weakness, remarkable fotigue, inlense vomiting and significant peripherst newropathy {Figure
3). Additionatly, the patient complained of intense dysphagia secondary 1o severs mucositis, most likely caused by the
radiation freatment. During the third oycle, 5-FU administnation had o be withdrawn due 10 severe nausea and refractory
i wvomiting {Figure 3). In spite of the aggressive approach with chemotherapy and radiation, his disease progressed.
Development of new matastases (o the right adrenal gland, lower fobe of the right lung, left sacrom, and corasoid process
ware shown by a new CT-PET performed in August 2008. These prompled an augmentstion of his chemotherapy
regimen {4th cyole}. Carhaplatin {CBDCAY in combination with DTX and 5-Fu {5-FU was administered for 38 hours).
The patient incorporated a 72-hour prior and 51-hour post chemotherapy fasting during the 4ih aycls. The rationale for
18 the 51 hour post chemotherapy fasting was o protect against the continued administration of 5-FU. The patient lost
approximately 7 pounds, 4 of which were regained during the first few days of resuming normal diet {tdata not shown),
Although thres chemotherapeutic agenis were used in combination during this cycle, salforeported side effects raportad
were consistently fower than ad lib chemo-oycles (Figure 3). Prior fo his 5th chemo-dreatment the palient npted 1o fast
again, Instead of recaiving the 5-FU infusion for 86 hours, as he did previously, the same doseof the drug was administered
28 within 48 hours, and the fasting regimen was also madified to 48 howrs prior o and §6 bours post drug delivery. inter-
estingly, there were not only low self-reporied side effects, but alsc an encouraging clininal response documented in g
CT-PET acan. Dacrease in the standard uplake value (SUV) of the main asophageal maas, the adrenal glands metas-
{ases, and the nodule in the right lower lobe of the lung were shown in the scans. For the 6th, 7th, 8th cycle, the patiend
fasied prior to and folowing chemotherapy treatments (Table 3). Despile the expected cumidative toxicity most of the
¥ side effects were reduced by Tasting except for mild disrrhea and abdominal cramps developed during the 7ih chemo-
pyole, | was very aggressive canner and despite of the well lolerated chermotherapy the patient's disease progressed
and the patient deceased in February 2008,

<

Case 3;
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[0060] A Tdyear-old Caucasian man wha was diggnosed in July of 2000 with bilateral prostate adenocarcinora,
Gleason score 7 and PSA lave! of 5.8 ng/mi. A prostatectomy performed in September of 2000 lad o undeleciable lavels
of PEA uniil January 2003 when it rose fo 1.4 ng/ntl Leuprolide acelate together with bicsiutamide and finasteride were
prascribed. However, administration of these drugs had 1o be suspended in April 2004 due to severs side effents related
fo testosterone deprivation. Different drugs including triptorelinpamoate, nilutamide, thalidomide, CP and ketoconazole
were uliized fo control the disease. in 2007 the patient's PSA level reached 9 ngimil and new metastases were observed
during a bone scan. DTX al 28mg/m2 on weelly basia was administered, bulthe PSA levals continue o increase reaching
40.56 ngfmi (data not shown). Bevacizumab was added indp the ealmaent and only then the PSA draoppad significantly
{data not shown}, Consistently a new bone scan showed an overall improvemant. Throughout the cycles with chemo-
40 therapy the patient experienced significant side effecis including fatique, weakness, metallic taste, dizziness, forgetiul
riess, shot-lerm meniory impairment aod peripheral neuropathy (Figure 8). After stopping the chemotherapy realments,
his PSA mse rapidly. OTX at 7T8mg/m?2 in a J-weekly cycle was the regimen slected and once again the patient sufferad
significant side effects (Figure §). In June 2008, Chemotherapy stopped. The patient was enrclied in a phase # slinical
{rial with abiraterons acetate, a drug that can selectively block CYP17, a microsomal enzyms that catalyzes a series of
4 reactions critical o nongonadal androgen biosynthesis (Derek Raghavan and Eric A, Klein J.C.Q 2008}, During the irial,
the patient’s PSA levels increased up to 20.8ng/dl (Figure 4H}, prompling to resume the chemo-ireatment. This time the
patlent opted o fast prior to chemotherapy. His fasting schedules were mostly 80 hours prior to and 24 post drug
admiristrafion {Table 3).P5A level dropped immediately upon reslarting chemo-fasting treatments (DTX 7omgim), and
notahly, the patient reported considerably lower side effects than in pravinus ad-lib chemo cycles (Figure B). In agreement
3¢ to the patient’s experience, blood readouts were consistently stable and remained within normal range throughout the
freatments (Figures 4A-G). During the last three cyoles, besides fasting the patiend applied testosteroneg {cream1%} for
fiva days prior to cherntherapy. As a consequance the PBA level along with testosierane level increased dramatically.
Nonstheless, 3 cycles of combined chamotherapy with fasting reduced PSA from 34.2 16 6.43 ng/mi (Figure 4H}. These
resuits do not suppert the possibility that fasting may confer partial protection to cancer cells.
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Case 4:

[0061] Ag1-year-old Caucasian female who was diagnosed in June 2008 with poorly differentiated non-smali cell lung
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carcinoma (NSCLC). The mass, originally seen on a CT scan, proved {o ba hypermetabolic on a PET study {June 2008)
correlating with the biopsy resulis. o the same PET-scan widespread metastalic disease was shown in multiple medi-
astinal ang loft peshilar lymph nodes. Matasiases to the bones, liver, spleen, and pancress were also observed. The
initial treatrment commaenced with the administration of DTX 75 mg/m2 and CBDCA 540mgimd every 21 days. Although
she was on a regular diet, during the first 5 cycles she lost an average of 4 pounds after sach chemo- freatment; most
likely due to chemotherapy toxicily . The patient reporded that it took her approximately three weeks o get back 1o her
priginal weight. Armong the side effects expedenced, she complained of severe muscle spasms, lower limb neurmpathy,
significant fatigue, mouth and fongue sores, easy bruising and bowsl! discomfort (Figure 7). During the 8th cyole which
consisted of the same drugs and dosagss, the patient fasied for 48-hours-prior and 24-hours-post chemotherapy. During
MW this period she lest approximately 6 pounds, which were recovered within 10 days {data not shown). Besides mild fatigue
and weakness the patient did not complain of any other side effect that she axperienped during the five previous cycles
{Figure 7). Note, that cumulative side effects such as peripheral neuropathy, hair loss or short memory impairment may
ot be reversed by fasting once they developed. By contrast acuts toxic side effects were successfully avoided when
ghemotherapy was administered under fasting conditions {Figure 7). After the 6th and last aycle, the patient reporied
18 that her energy recovared quickly to wall 3 miles only three days after the drug administration. No significant differences
were ohserved in the patisnt's blood work (Figure 8A-G). The last radiologio study (PET) perdormed on February 2009
showed stable dizseass in the main rmass Jower fobe of the el lung), and decreasen uplake of the racer in the spleen
and fiver Swhen comparsd o its baseline study.

<

2 Case §;

[0082] A 74-year-old female patient diagnosed in 2008 with stage IV uterine papillary serous carcinoma. Surgary

{TAH-BEO) folfowed by adjuvant chemotherapy were recommended. Additionally, pelvic, peraortic and precavallymp

nades were removed. Lastly due lo g signilicard enlargamerd of the right ureter a right nephrentorny was also pedormed.
& Six cycles of CBDCA {480myg) and paclilaxe! {280mg} were adminisiered every 21-days. During the first treatment the
patient had a reqular diet and axperienced {atigus, weakness, hair loss, headaches and complained of gastrointestingl
discomion {Figurs 8). By confrast, during oycle 2-8, the patient fasted prior to and followed the drug administration and
reported a reduction on the side effecis developed after chemotherapy {Table 3; Figure 8). In agreament with other
reports, fasting did not interfere with the chematherapy-tdependent killing of cancer cells documented by the reduction
in 87% of the wmor marker CA-125 after the 4th ovole {data not shown),
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Case &

[0083] A 44-year-old white female palient disgnosed with a right ovarian mass {10x12 am.) in July 2007, Surgery
{TAH-BSO) was carried oud. The tumor showed no invasion of the ovarian capsule and the 30+ lymph nodes removed
were all negative. Her disease was graded as Stage 1A carcingsarcoma of the ovary. The initial treatment deployed was
a six-gyele course of ifoafamide and CDDP, which the patient received from July to November of 2007, Her first ©T scan,
padormed in January of 2008, didn't show extra ovarle disease. Seven months later, an MRI revealed mullipls new
pudmonary nodules. This finding was confirmed by a CT scan where more than 20 new nodules were visualized within
40 the lungs along with some abnormalities (hypodense imagess MTS?) in the splenic region and degeneralive changes
in the spine. Based on these resulls, a new regimen of drugs including Taxol, carboplatin and avastin was slected.
Infusions started in August 2008 and were performed in a 3-waekly schedude, Conourrantly, the patientwas supplemented
with high dose vitamin C (50mglday). In September 2008, a reassessmeant with a CT scan showed a noticeable decrease
in size and number of multiple scatiered bilateral pulmonary nodules. By November, bowever, 2 7 scan showed that
4 oneotthemainnodules increased from 0.5100.Bem, indicaling the progression of the disease. A new treatment cansisting
of gemcitabing on day one followad by gemcitabine and docelanel on day sight was prescribed. However, after the first
administration of gemcitahine at full dose (300 mg/m2), the patient experienced prolonged neutropenia {Figure 9A) and
thrombocytopenia (Figure 9D} which forced the suspension of the follow up treatment. During the second oycle the
patient received a reduced dose of gemcitabine {720 mgim2), but again devaloped prolongad neutrapenia and throm-
3¢ booytopenia, making # difficul! to complete the original schedule. Prior to the third cycle the patient fasted for 82 houss
prior and 24 hours post chernotherapy. The patient reported no side effects, regardiess whether shie had fasied or not,
but interestingly the blood wark showed remarkable improvernent during the fasting-chemo treatments (Figure 10} A
trond was noticed in which nadirs were sliphtly less pronounced and the zeniths were considerably higher in ANC,
ivmphocyte and WBC counts {Figure 94, B, C, respectively; Tabie 2). Additionally, gemcitabine slone, during the ist
amd Ind chamo-oycle, led to a rapid and steep decrease in plalelst courds, which took 11 and 12 days o raecover,
respactively. {Table 2). Howsvar, the plalelet counts did not drop, but rather ingreased, following the first combined
fasting-gemchiabine traatment (3rd oycla) (Figure 90D). Platelst nadir did reach alower level compared to pravious chemo-
alone treatments, which could be explained by the additive effect of three chemotherapsutic agents (Figure 9D, Table
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2). Nonethelass the zenith in platelst numbers and the time o recover {o normal level were much pronounced and
shortened, respectively, during the fasting-chemo treatmenis compared with cheme-alone {Figure BD; Table 2} This
significard improvemant and faster recovery of platelels afler mudliple fasting/chemotherapy not ondy allowed the palient
to complete her chemo-treaiment, bt also suggests that this strategy may have protective effects on blood cells pre-
cursors, allowing a quicker repopulation of thromboayles and granulooyies.

<

Case 7:

[0064] A&B-year-old Caucasian male who was diagnosad in July 1998 with prostate adenccarcinoma, Gleason score
i 8. A ProstaSoint study performad in the same vear displayed positive uptake of the radiclracer in the right ifiac nodes,
consistent with stage D1 disease. In 1898, the patient reseived lsuprolide anetate and hicalutamide for the first ime. In
September 1999, those drugs wore off and be was put on finasteride. In December 2000, a 7 scan insinuated a local
progresaion of the disesss. He started the second oyale with leuprolide acetate and also recsived High Dose Rate (HDR)
brachytherapy and external beam radiation with Intensity Modulatad Radistion Therapy (IMRT), Complemantary treat-
18 mant with multiple drugs such as hicalutamide, riptorelinpamoate and nandrolone was applied in order to control the
disease. However, his PSA level increased guickly sach time the treatment was haited. it April 2008, & Combidax scan
ravealed a 3 x 5 om pelvic mass and lell hydronephrosis; in June of the same year, 8 new PSA relagse along with a
naw T scan which further confirmed the mass on the left fiap arme prompted the treatments with DTX. The palient
decided to fast 80-66 hours prior to and 824 hours followed chemotharapy {Table 3). While fasting, the palient experi-
28 enced lightheadadness and a significant drop ip blond pressure, but the selfreporied side affacts afler chemotherapy
were almost non-existent except for mild wibratory sensation in his feet developed aller seven consecutive cycles BTX
{Figure 12}, Upon analysis the patient’s readoits & was found that ANC, WBC, platelets and lymphocytes lavals were
maintained in the normal range whereas red blood cells and #s associated parameders (hematoorit and hemoglobing did
not (Figures 11A-G} This suggests that seme blood cells may benefit from fasting-dependent protection whereas otherg
¥ dont Lestly, PSA levels throughout the oycles displayed a consistent decreasing frend supporting that fasting did not
inferfered the killing of prostate cancer cells {Figure T1HL

Case 8:
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[0065] A 33-yearcld Caucasian female patient who was diggnosed with stage HA breast cancer {HER2+). Afer a
Lumpectomy performed in 2008 the patient underwent 4 cycles of chemaotherapy scheduled evary Z1days. The regimen
included DXT {Tamgim2} and CP {800mg/m2}. Throughout 4 cycles the patient fasted 84 hours prior to and 24 howurs
post the chemotherapy administration. Side effects reponted included mild weakness and mild short-term memory im-
pairment {(Figure 134
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Case 9

[O066] A 48 year-old Caucasian fernale patient diagnosed with breast cancer fo whom adjuvant chemotherapy was
recommended. Her chemotherapy regimen consisted in 4 cycles of doxorubicing {DXR} {110mg) combined with CP

40 {1100mg) in 21-day schedule followed by pachitaxe! and trastuzumab on weekly basis for 12 weeks. Prior 1o her first
chemotherapy treatmend the patient fasted for 48 hour and referrad no adverse effects. During the secaond oycle the
patient incorporated 80 hour of fasting prior to the chernotherapy followed by 5 howr post drug administration. Interestingly,
she expressed no hardship in following the fasting. Although she experdenced halr loss and mild weakness, the patlent
did not suffer other commonty reported side sffects from chemotherapy {Figure 14},

Case 10:

[0067] A 78 yearcld Caucasian female diagnosed with RER2 positive breast cancer. Upon diagnosis and afler a

complicated lumpestomy tha patient underwent fotal mastectomy. Six cydles of adjuvant chematherapy with CBDCA
56 400mg (AUC= 8), DTX {78mg/m2) complementad with G-CSF (Neulasta} and followed by 6 month with trastuzumab
ware presoribed by the oncologisis (Table 3). Throughout the chemotherapy treatments the patient fasted prior and after
the drug adminisiration. Although the patient adopted vanance of fasling regimen no severe side affects were expedenced
{Figure 16; Table 3}. Furthermore blood readouts for WBC, ANC, platelets and lymphocyles levels were within normad
levels {Figure 15A-D) throughout the treatment,
[0088] Ssifreported assessmerts of alf 10 patients were oblained fo evaluate the severity of the side sffects sxperi-
anced. Since many of the chamo toxic side effects are cumudative, survey dala was compared, ingluding all the combined
fasting- and non-fasting associated chemotherapy side effects {(Figure 17A) Toxinity was graded based on the Comman
Toxicity Criteria of National Cancer Instifute. Encouragingly, better seif-reported health outoomes were addressed by
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all the patients avan though chemo-fasting oycles were mostly carried oul in the later portion of the therapy. Nausea,
vomiting, diarrhea, abdominal cramps, and mouth sores were victuslly absent rom the reports of all 10 patients whenewer
chemp-fasting oycles were adminislered, whereas at least noe of these symploms was reporied by 5 et of the 6 ad Bib
fed patients {Figure 17A}. The four patients that always fastad in combination with all the chemo-treatments reported
low severity for the majority of the side effects {(Figures 12, 13, 14, 16). Only mild weakness and hair loss were reporied
by mulliple patients. For the § palients that received chemothenapy in association with both, fasting or ad Iib digl, the
severity of the self-reparted side effects was delermined by considering only the hwo closest cycle of chemotherapy in
which the patient had fastad or not. There was a general and major reduction in the severity of many of the selfreported
side sffects in combination with fasting (Figure 17B). Whereas symploms such as fatigue and weakness were significantly
i raduced {p< 0.001 and p< (LO0193, respectively), vomiting and diarrhea were never experiencad in combination with
fasting sven though these oycles were consistently carrled out & last {Figure 178). Notably, there was no side effect,
included In the CTC-based survey, whose averags severity was increased by fasting (Figure 17A, 17B).
[0089] The survey results, from a amall and heterogenacus group of patients, suggest that fasting is safe and welk
tolerated in cancer patients and could ameliorate mulliple chemotherapy-depandent side-sffecis. Although, biss nould
18 affect the estimation of the side affecis by the patient, the trend of improvements in the post-chemotherapy biood readouts
support that fasting could in fact profect against different chemotherapy drugs. Kotably, fasting is known o protect yeast
and mice against a variely of toxins and stresses {Rafaghelio LPNAS 2008; Matsson, M. Annual Rev. Nulr2008) and
therefore a protective effect against multiple chemotherapy drugs in humans would not be surprising.

<

2 Results

[0070] Tencancerpatients, 7 females and I males of a median age of 61 years {range 44-78) receiving chemotherapy,
are presented in this study. Four suffered from breast cancer, two from prostate cancer, and four from ovarian, ulerine,
nan small cell carcinoma of the hung, or esophageal adencearcinoma. All palients had voluntarily fasted for 3 total of 48

2 to 140 hours prior to andfor 24 o 56 hours fellowing chemotherapy under the supervision of their traating oncologists.
Fasting was well-toleraied in all cases. Hunger, and decreass in blood pressure weare commaon sympioms cited by the
patients after the prolonged fasting petiods.

Discussion
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[0071] CGeneral distary recommendations during cancer freaiment are based on overall goals o prevend or reverse
rustrient deficiencies, fo preserve lean hody mass, and fo minimize nulrition related side effects {such as decreased
appetite, nauses, lasle changes, or bowel changes) (Doyle, Nulrition and Physical Activity During and ARer Cancer
Treaiment, 2008}, Contrary o siandard post-chemotherapy dists, most patients in this saries reported fasting to be
feasible and beneficial by reducing sida-effects such as faligue, weakness, nausea, vomiting and abdominal crarps.
Minor complaints arose during fasting including dizziness, hunger, or headaches, at a level which did not interfers with
nomnal aclivities, including work.
[o72]  Weight loss is a major concern in cancer patienis, This can be due 1o cancer ifeelf, reduced appetite following
chemotherapy, or gastrointestinal damage. Notably, in this case report, weight loss during fasting was rapidly recovered
48 it most of the patients. For the patients who received chemotherapy both with and without fasting, chemotoxic side
effects appeared o be asttenuated during fasting-chemo oycles. Symploms which appeared o be ametiorated by this
intervention were primarly gastrointestinal and constitulional,
[0673] In non-malignant cells, challenging conditions such as fasting/glucose starvation stimulates the organism io
suppress growthireproduction and divert s energy towards maintenancefrepair, and maximize s chance of survival
4 {Longo. Nature. 2005}, Therefore, growth factors such as IGF - denrease (Thisssen, J.P. Endocrine Rev 1984; Steghen
R. Spindier Annual review of nulrition 2007) and stress resistance mechanisms such as the unfolded protein response
{LUPR} including heat shook proteins (HSP 70} and glunose response proteins {GRP 78) increase (Mote, P.L. Mechanism
Age Dav 1998; Lee, A8 Trends in biochermical science 2001, Ramachandra K. Reddy J. of Biological. Chewrdsiry 2003},
Normal cells would respond {o these changes, whereas malignant cells would be unresponsive due 1o seff-sufficiency
50 in growth signals, {Hanahan. Halimarks of cancer. 2000}, Thus, fasting would selectively protedt normal cells against
chemuotherapy toxicily without compromising drug activity on cancer cells.
[0074] Although the rasulls are yat preliminary with anly 10 patients, they are nonetheless encouraging since most of
the side effects presented here have a gcumudative pattern and the chameo-fasting oycle were carried out mostly In the
later portion of the treatments.
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Table 4
Cycle # | Fast Chamotherapy Tumor Response
{hours) 1
Case 1 | 1 140 pre Docetaxel 75 mgim?2+ | nia
40 post Cyclophosphamide 600 mgim? ‘
4 120 pra Docetaxel 78 mgim=<+ i@
24 post Cyclophosphamide 600 mgim? ‘
Cased | 4 72 pra Docetaxe! §4.6 mgim? + carboplatin -
&1 post 485 my. ;
5 48 pre Dacetaxe! 78 mgim? + carboplatin Stable disease on CTPET
470 mg 1
A6 post + 5FU 2415.7 mgfm?
B 48 pre Docetaxed 79 mgim? + carboplatin improvemesnt on CT/PET
470 mg 1
56 post Refer to text + 8FU 2418.7 mgim®
7 48 pre Docetaxel 78 mgim? + carboplatin ~
470 mg
56 post + §FL} 24157 mgimé
§ 48 pra Docetaxel 79 mgim? + narboplatin Pragression of Disease on CT/PET
470 my ‘
5B post + 5FU 24187 rogim?
Cane 3 | 5142 80-66 pre | Docetaxst 75 mgim? 3
24 post | See PSA Graph
Cased | & 48 pre Danetaxel 78 mgim? + carboplatin Stable disease CT/PET refer fo text
540 mg ‘
24 post
Cases | 2 3B pra Carboplatin 480 myg + Paclitaxel 280
mg ‘
34 60 pre Carbopiatin 488 mg + Paclitaxel 280 87% dacline in CA 125, Reduclion in
mig | tymph nodes on CT
5-6 80 pra Carboplatin 480 mg + Paclitaxel 280
g
24 post
Cased | 3 82 pre Gemcitabine 720 mgim? {day 1Y+ |«
24 post GMZ 720 mgfm¥ {Day 8)
4 B2 pre Gemcitabine 720 mg/m? {day 1) + e
24 post GMZ 720 mgine® (Day 8)
5-6 802 pre Gamcitabing 900 mygim? (day 1} * Siable disgase on PET scan, no naw
MTS
24 post GMZ 300 mg/mEDocstaxe! 100 1
mgfm? {Day 8} ;
Case 7 | 1 65 pre Docetaxe] 60 mgim?2 See PSA Graph
8 post j
2-8 B8 pre Doowiaxed 75 mgims See PSA Graph
st post* :
Case 8 | 14 &4 pre Docetaxel 75 mgim?
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{continued)
Cycle # | Fast Chemuotherapy Tumor Response
{hours)
24 post™ - See PSA Graph
Case @ | 1 48 pre Doxorubloin 110 mo+ | nia
Cyclophosphamide 1100 mg ‘
2-8 51 gre Drovarubicin 110 mg+ nia
4 post Cyolephosphanide 1100 my ‘
Case 1 &D pre Docetaxel T5 mgim2 + Carboplatin nia
10 400 mg |
2 48 pre Docetaxel 78 mgin? + Carboplatin aia
400 mg ‘
3 4D pre Docetaxel 75 mg/m? + Carbaplaiin
400 mg
24 past afa
4 48 pre Docetaxel 75 mg/m? + Carbuplatin
400 myg ‘
24 post | nfa
5 38 pre Docetaxel 75 mg/m¥ + Carboplatin
400 mg :
24 post nia
8 20 pre Docetaxel 78 mgim? + Carboplatin
440 mg
20 post /s
* aiso wlilized low giycemic diet for 24 hours prior to fast
** also utilized hquid dist for 24 hours after fast.
rva = not applicable, due to chemotherapy heing adotinistered in the adjuvant satling,
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Experiment 2

[6075] With reference to Fig. 18, fasling sensilizes matignant cells to rradiation. Murine breagt (4T {-luc} cells ware
plated in 98well cell culture plates {20,000/well}, and allowed 1o equilibrate and reach confluency for 48 hours, Media
was then swiiched fo sither low or high glucose media for 48 hours prior to madiation {5 or 1008y Figs. 184, 18B).
Vighility was determined by the MTT assay {Fig. 18C). Stalistical analysis was done by the Student's Hest (N=8D).
[0076] With reference lo Fig. 19, fasling sensilizes malignant cells 1o irradialion. Murine glioma (GL28} cells were
plated in 86-weill celt culture plates (20.0004vell), and aliowad to eguilibrate and reach confluency for 48 hours. Media
was then swilched o either kow or bigh glucose madia for 48 hours prior to iradiation {8 or 106Gy, Figs. 184, 19B).
W Viakilily was determined by the MTT assay {Fig. 189C) Siatistical analysis was done by the Student’s tHest (N=8().
[0B77] With Reference to Fig. 20, ST {fasting) sensitizes murine breast canner sells to irradiation and enhances
tumor control in mice. Fomale BALB/c mice weighing 20-25g were subcutansously injected with syngeneic breast cancer
calls (4T1-lue; 2x10°5 cells/mouse). On day 13 the tumor progressed significantly to 300-500 mm3, and treatment began
by fasting the mice for 48 hours prior 1o irvadistion (IR; 5Gy). The second oycle of STE/R (3Gy) was done 1 week later.
18 Siatistical analysis was done using Student's fest for each day. “p<0.04.
[0078] With Reference to Fig. 21, STS (fasting) sensitizes muine ghioma cancer calls to irradiation and enbances
furnor condrol in mice. Female C5TBL/S mice weighing 25-30g were suboutaneously injecter! with syngeneis glioma
cancer cells (GL26; 3x10°5 cellaimouse). On day 27 the tumor progressed significantly to 500-1000 mm3, and treatment
began by fasting the mice for 48 hours prior 1o iradiation {IR; 7.5Gy). The second cyale of STSAR (3Gy) was done 1
20 week later. Siatistical analysis was done using Student’s test for each day. "p=0.05.

<

Experiment 3

[0079] A hypothesis was tested that the many changes in energy sources, growih and olher exiraceliular faciors
¥ caused by fasting not only prevent profection but also promote sensitization of a wide varfety of cancer cells o chemo-
therapy drugs.

[6080] To explore whether fasting can synergistically enhance chemotherapy toxicily, various mouses cancer models
were studied using murine breast cancer {471}, melanoma (B18), glioma {GL286), and murine neuroblastoma {(NXS2,
Meuro-2-a}, as well as human neuroblastoma (ACN) cells. Shori-ferm starvation (8T8}, or fasting, was achieved by
complete food withdrawat for 48-80 hours with confinued acoess 1o waler. As expecied, chemotherapy given under an
ad ib diel retarded the growth of subculanecus tumors (Fig. 22 A-C). Remarkably, twi eycles of fasting alone (48 houwrs
each) ware as effective as two cycles of chemotherapy reatmant. Similar effects were observed in mice bearing sub-
cutarieous melanoma masses (B16 cells), although the sffect of fasting slone was not maintained after the second aycle
{Fig. 22B), and slso in mice bearing subtutanenus glioma masses {3126 cells) {Fig. 22C). Fasting in the glioma model
was applied only once dus 1o the unusually rapid fumor growth in the contral {ad B, no chemotherapy} group. The
greatest therapeutic index was observed when fasting was comnbined with elther of the commonly used chemotherapy
drugs, doxorubicin {DXR) or cyclophosphamide (CP) {Flg. 22 A-C). For 4T1 treast cancer, two fasting ovoles resulted
in & lumor size of less thar half of that in the CP trealmeant alone group, even 20 days after the last treatment (Fig. 22A}.
Sirmilar, effects were obiserved in subcutaneocus glioma and melanoma models {Fig. 22 B-C}. Motably, body weight fost
40 during fasting was typically recovered within 3 days of refeeding even afler chemotherapy treatment (Fig. 23 AD),
carfirming that fasting does not exacedhate the effects of tumors and chemotherapy on weight loss i nics, consistent
with the abservations in the prediminary study of fasting and chemotherapy in patients,

[0081] The affect of fasting on chemotharapy was studied in metastatic models generated by infravenous injegctions

of murine breast cancer celis (471}, melanoma cells (B18), and 2 neuroblasioma cell lines (NXS2 and Neuro-23} in
44 immunocsompelent mice. Fasting poteniiaied chemotherapy and extended the survival of all mice models of metastatic

cancer (Figs. 24-28}. In the metastatic made!l of melanoma, mice were sacrificed eary o determine the effect of STS
on metastases, Inferestingly, 8T8 combined with DXR caused a reduction in metastasis of B16 nelanoma cells fo
different organs compared o mice that received DXR under normal feeding {Fig. 28). For inslance, lung melastases
ware found in 100% vaB5% of mice that received DXR under normal feading and fasting, raspectivaly. In addition, unlike
5¢  normally fed mice, metastases were not delected in the liver or spleen of fastad mice (Fig. 25).
[6082] Totestihe sffectof mulliple cycles of fasting and chemotherapy on an aggressive metastatic cancer, the survival
of 2 metastatic mouse models of neurcblastoraa was moaitored. Long-lemm supdval {over 180 days) was achigvaedin
42% of murineg neuroblastorna {NXS82) bearing mice, which underwent 2 cycles of fasting with Righ dose DXR {16 mg/Kg)
treatment {Fig. 26}, compared to the 100% mortality in the ad #ib group. To model advanced metastatic cancer, muting
neurgblastoma celis (Neurc-2a} were infravenously injectad into mice and the tumor was aflowed o spread for 8 days
hefore initiating chemotherapy. To lest the effect of 8T8 in combination with standard therapy in a metastatic model of
newrobigstoma, fasting was combined with g cockiall of high-dose chemotherapy, based on that widely used to frest
this children's malignancy {10 mgfKg DXR + 8 mg/Kg Ciaplatin, CDOP). Remarkably, whereas all mice treated with the
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chamotharapy cockiail combined with an ad ib dief died by day 75, 25% of mice thal were fasted in combination with

the chamotharapy cockial achiaved long-term survival {over 300 days) {Fig. 27} To test whether many cvcles of fasting

{8T8) can be effective in delaying neuroblasioma progression in the absence of chamotherapy, bul also 1o fest iis effect

on @ human tumor moded, 5 oycles of fasting were performead in immunocompromisednude mice subtulaneously injected

with human ACNneuroblastoma cefls (Fig. 29). After 36 days, 5 cycles of fasting were able 1o limit tumior size to half of

that reached in normally fed mice {Fig. 29},

[B083] To maodel fasting M vitro,cancer cells were incubalad in media containing senum collectad from mice sither fed

ad lib or fasted for 48 hours. in agreement with resulls in mice, breast cancer cells {4T1) cullured in madium supplernented

with serum from fasisd mice were sensitized to both BDXR and CP compared o the effect of incubation in serurs fram

W mice fed ad b {Fig. 30). Because proncunced glucose and growth factor reduction {e.g., the 75% reduction in the growth
faclor IGF-1} are two key axtracellular responses o fasting, cells were incubaied in different glucose and serum concen-
trations based on blood glucose measurements from normally fed and fasted mice (Fig. 31), Le., ibcubation in low
glucose (0.5 gil ) with low serum (1% FBS), arnormal ghicose (1.0 and 2.0 g/l for human and murine cell lines respectively)
with normal serum {10% FBS) for 24 hours before and also duwing drug treatment {(Flg. 32). In agreement with the in

18 vivo sludies, glucose and serum realriction sensitized 15 out of 17 different cancer celis lines, including the murine
melanoma {B18), glioma {GL286), and breast sancer {471} cells to DXR andior GP {Figs. 32-34}. Furthermare, the
raduction of eithar glucose or serum alone alse enhanced DXR andfor CP taxicily fo cancer cells, but was not as effective
as the combination of both {Figs. 33, 34). Of the many growth factors involved in fasting-dependent DSR, # was provioasly
reported that reduced IGF-1 is a key change, and that IGF- infusion can reverse the protection of mice o chamotherapy.

28 Hare it is shown thet IGF - freatment of 4T1 and B16 vells also reversas the sensitization of cancer cells to DXR caused
by glucose rastrintion, suggesting that STS sensifizes cancer cells, in part, by reducing IGF- {Fig. 35}.

[0084] To determine the mechaniams responsible for this STS-dependent sensitization, the effect of low glucose on
DA single and double strand breaks in cancer cells exposed to chenictherapy by the comet assay was studied. Glucose,
which is the main energy source for melazoans, is particulady important o malignant cells, 2 phenomanon kriown as

3 the Warburg effect, and elevated blood glucose promotes increased cancer growth. The raduction of glucose from the
ad b {2.0 gil.} fo that reached after fasting (0.5 ¢/L} in combination with low serum condition (1% FBS), fo also mimis
the fasting-dependerd reduction in biood growth factors and proteins, increased DNA damage more than chemuotherapy
alone, and the combination of 0.5 g/l glucose and chematherapy promoted a3 remarkable 20-fold increase in DNA
damage in both 471 breast cancer cells (Fig. 36A) and B16 melanoma cells {(Fig. 36B). The effect of reduced glucose
was inatead additive with that of doxorubicin in the reatment of GL2Z6 gliorma oells {Fig. 36C).

[OD85] To obtain an unbiased view of the gene exprassion changes ooowrring in cancer cells in response o fasting,

genomea-wide micrearray analyses were performed on the heart, muscle, liver and subcutanecus 471 breast cancer

tumor mass from ntice that were gither fasted for 48 hours or fed an ad ik dist. The microarray analysis clearly indicates
that fasting diferentially ragulates genes involved incellular proliferation {Fig. 37). Further, itwas found that the expression

of transiation and ribesame blogenesisiassemnbly genes significantly increased in the autografied breast cancer (471},

whereas In nornal Bssues they were either repressed or minimally affected (Fig. 38). In agreement with this increase

in transtational components, Akt and SBK phosphorylation was elevated and elF Zu phospharylation was reduced in pre-
starved cancer cells in avtografted twumoes {Fig. 38A), and also in vitro, parliculany in combination with CP treatment

{Fig. 388)., Howaver, despite this starvalion-dependent activation of transiation mechaniams, cancer cell doubling was

40 greatly reduced in vifro {Fig. 40), consistent with the retardation of fumor progression by fasting i vive (Figs. 38, 37}
Translation is closely coupled with cell cycle progression and cell growth, and is & costly process that can consume
B3~75% of the cellular energy in rapidly dividing celts. i is possible that the 4T1 {umor attempts to compensals for the
lack of nutrients required for growth by increasing ranslation and as a resulf consume gven more energy leading to cell
death.

44 [0D86] Because the stress resislance ranscriplion factor FOXQO3a is known {0 be inactivated by AKT, the sffect of
fasting on its expression was fested in 471 masses and nommad tissue. | was found that FOX03a was differentially
regulated in response to fasting. its expression was significantly repressed in the umors, but induced in normal organs,
{Fig. 41}, Rt was also determined that the effect of fasting on another major stress response transcription factor, nuclear
factor kappa B (NFKB), Inthe autografted breastiumor (47 1), RT-PCR showad differential expression of NFKB by fasting:

50 its expression was largely repressed in the tumors, but highly induced in the normal organa {Fig. 41). Among the protective

genes whase sxpression is induced by NFKB, heme oxygenase-1 (HO-1} is an eveolutionarily conserved enzyme thal is

highly inducible in response to various stimuli including UVAand oxidative siress. Hwas found that Tasting alsorepressed

HO-1 exprassion in the fumors, but caused & major inorease in s expression in nomnal organs, consisterd with those

of FOXQ3a and NFKB (Fig. 41). Student's Hest; *P<O.05, ¥ P<Q.01, ™ P<Q.001.

[B087] Bacause both FIOXO3s and NFKB raduce oxidative stress vig HJ-1 andfor Mn80D, the level of reactive oxygen

species (ROS) was measured using dibvdroethidiur (DHE) oxidation in 411 celly as a way to estimate superoxide levels

under standard and 8T8 conditions after treatment with CP (Figs. 42, 43). Higher levels of DHE oxidation were detectad
in cancer cells following fasting/chemotherapy, suggesting increased oxidalive stress and possibly superoxide levels,
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Muorsover, if was found that caspase-3 levels were increased only in the alingrafted tumors following 8T8, bud notin the
nommsl organs in vivo (Fig. 444) and also /n vifro {Fig. 448}, in agreement with the effect of oxidants in promoting
apoptosis and with the rade of HO-1 in inhiblting caspase-3 aclivity. Apoplasis induced by glucose restriction in cancer
cells has bean suggesied {o also be promoted by sudophagy. Glucoss restriction in low serum incubation increased
autophagy in 471 cells {Fig. 458) bt the inhibition of auiophagy by chloroquine further increased cell death indicating
that Jow glucose doss not promote cell death by an aulophagy-dependent cell death (Fig. 46}
[0088] To cordirm the role of HO-1 in fasting-dependent sensilization jo chemotherapy, HO-1 exprassion was induocsd
during fasting using hemin and found that the sensitization could be partially reversed {Figs. 47, 48). Converssly, the
HO-1 inhibitor zine protoporphyiin (ZnPP) sensitized cancsr cells to chemotherapy {(Figs. 48, 58). Togather, these studies
G indicate that reduced HO-1 expression is part of the mechanism responsible for the fasting-dependeni sensitization of
4T1 breast cancer cells.
[0089]  Insummary, it was shown that the major decresses in glucose, 1GF-, and possibly many other changes known
to acour in responae o starvationfasting in cell culture and mice result in growih retardation and a major increase in
pell death in 8 wide range of tumor cells (Fig. 514, particidarly in combination with chemaotherapy. These results suggest
18 that multiple fasting cycles have the potential to provide both patient protection and cancer sensiization effects in cancer
tharapy.

<

Methods
2 Cell Cuiture

[0080] 47 1-luc murine braast cancer cells were purchased from SihTech {(Brookfield, CT). B18-fue murine melanoma

cells were provided by Noah Craft (UCLA). GL26 murine gliorna, US7-MG human glicblastoma cells were provided by

Thomas Chen (UISCY. PCS and 22RV1 human prosiate cancer cells ware provided by Pinchas Cohen (LICLA). MCF-7
F and C42B human breast cancer cells and Hela human cervical cancer cells were provided by Amy Lee (USQC). LOVO
hurman colon cancer cells were provided by Danryl Shibata (USC). NXSZ and Neure-2a murine neurpblastoma, human
ACHN and SH-SYSY neuroblastoma, OVCOAR human ovarian carcinoma, MZ-MEL human melanoma, A431 epidermoid
parcinoma celis were routinely cullured ins the Laboratory of Oncology of Gaslind nstitute, 4T1 cells were stably transfeciad
with LC3-GFP, which was a kind gift fram Jas Jung at USC, for autophagy studies. All cells were routinely maintainad
in DMEM 10% FBS at 37°C, 5% CO2. To inhibil autopbagy cells were ireated with § 1M chioroguine (CQ) for 48 hours
dusing in vitra STS. To madulats BO-1 achivity, 411 cells were freated with 10 M herain {Sigma) or 20 M zire pro-
toporphyrin {(ZnPP; Sigma) for 24 howrs prior to and 24 hours during chamotherapy treatment,
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[0081] Doxorubicin (DXR; Bedford Laboratories, USA} and cyclophosphamids {CF; Baxter, USA} were used in vilro

and in vivao,

f0092] In viro chemptherapy was performed by treating cells in medium containing chemotherapy for 24 hours, Op-

timum drug doses were defermined for each individual cell line. For in vivo studies, DXR was injected Intravenously via
48 lateral tail veins, and CF was injected infraperifoneally.

Mouse models of cancer

[0093] Allanimalexperimentis were performed according to procedures approved by University of Southern California’s
44 instiiuional Animal Dare and Use Commitlee, and the licensing and elhical commilies of the National cancer Ressarch
institule, Genoa, Haly, and by the lialian Ministry of Health. To establish a subcutanacus cancer mouse model, 12 week-
old female BALB/n, 12-week-old female and male C5TBL/G mice, and T-week-old Nude mice were injected with 471
breast cancer cells, B16 melanoma and GL28 gliorna cells, and ACN human neurcblastoma cells, respectively. For
metastatic mouse models of cancer, 12-weak-old female BALB/c, 12-weak-old female and male CSTRLUE mics were
50 injected Intravencusly via lateral tail veins with 2x10% 4T1, B18, GL26 cells, respectively, and S-week-old female Al
mice wers injected via lateral tail veins with 2x10° NXS2, and 1x10% Neuro-2a cells. Prior to injection, cells in log phase
of growth were harvesied and suspended in PBS at 2x10% celis/ml, and 100 ul {(8x108 cells/mouse) were injented
subcutanenusly in the lower back region or infravencusly via the lateral ail veins. ACN and Newro-2a aslizwere suspended
in PBS gl a density of 5x 107 and 1x107celisiml, and 100 ul, {5x10% ACN cellsimouse and 1x10° Neuro-2a cellsimouse)
were injected subcutansously in the lower back region or indravenously via the lateral tail veins, raspectively. All mice
ware shaved prior to subcidaneous tumar injaction, and were gently warmed prior {0 infravenous injections to dilats the
veins, Body weaights were determined periodically and tumar size was measured using a digital vernier caliper. Tumor
volume was calculated using the Tollowing equation: tumor volume {mmd) = (length = width X height) x /6, whare the
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length, widih and height are in mm,
i vitro Fasting

= [6084] Celluiar fasting was done by glucose andior serum restriction which was based on blood glucose measurements
in fasted and normally fed mice; the lower level approximated to (.8 gil and the upper level to 2.0 gid.. For human cell
lines, normal glucose was considered as 1.0 g, Cells wera washed twice with PBS before changing to fasting medium.

iy vive Fasting

[O085]  Animals were Tasied for a lotad of 48-60 hours by complete deprivation of food but with free access to water.
Mice were individually housed in 8 clean new cage to reduce cannibalism, coprophagy, and residual chow, Body weight
was measured immediately before and after fasting.

18 p vifro assays

[6086] Cylcloxiolty was measured by the ability to reduce msthylthiazolyldiphenyidetrazofium bromide (MTT}. Brielly,
MTT was prepared al 5 mg/mi in PBS, diluted to a inal conceniration of 0.5 mgimi for assays, and incubated for 3~4
hours at 37°C. Formazan orystals were dissolved overmight {(18hours) at 370C with 100l lysis buffer {{wiv) 15% SDE,
28 {wfv) 5D% dimethyiformarmide, pH 4.7}, Survival was presented as percentage of MTT reduction level of traated cells to
cantrol cells, Absorbance was read at §70mm using a microplate reader SpectralMax 250 (Molecular Devicas} and
Softhax Pro 3.0 software (Molecular Devices).
[0097] Superoxide levels were estimated using oxidation of the Nuorescent dye, DHE (dihwdroethidine; invitrogen,
USA). Cells were coltured on slides, iraaled, and washed twice with PBS prior {o incubation with DHE (10 pM; in 01%
& DMSO) for 30 minutes.

Immunoblotting assay

[0088] Cells wererinsed once inice-cold PBE and harvested in RiPAlysis buffer cantaining protease inhibitors {Roche)
angd a cockiail of phosphatase inhibitors {Sigma). Tumour tissues were homogenized in RiPAlvsis buffer supplemented
with the same groteases and phosphatase inhibiors. Proteins from {olal lysates were rescived by 8-12% SDEPAGE,
and snalyzed by immuncblotting using antibodies for GAPDH, Akt and phospho-Serd 73 Ak, p70 56 kinase and phospho-
Thr3B9 p70 36 kinssse,slF2u and phospho-Serd1 elF2u, (110002000, Cell Signaling Technology).

Tz
%

Gy
&

Comet assay protocol

[0009] Cells were diluted to 10%mi in suliure medium (DMEM/F 12 with 10% FBS), and reated with 50 oM DXR for 1
hiur at 37°C. Cells were then washad once with ive colid PBS and subject to Comathssay (Trevigen, ine, Baithersbury,
MD} according o the manufaciurer's recommended procedure. Comet images were acquired with a Nikon Eclipse TE300

40 fluorescend microscope and anslyzed with the Comet Score software {TriTek Corp., vert.5}. 100-300 cells were soored
far each genotypeitreatment group.

Blood collestion and glucose measurements

44 [O100] Mice were anesthatized with 2% inhalant isoflurane and blood was collected by lefl ventricular cardias puncture.
Blood was collected in wbes coated with K-EDTA 10 process sevum (BD, USA)LBiood glucose was measured using
the Precision Xtra biood glucose monitoring system {Abbott Laboratories, LISA).

Microarray analysis

s

[O181] RNA from tissues was isolated according the procedures desoribed by the manufacturer using the RNeasy kit
from Qiagen {£al #74106). Then, RNA was hybridized to BD-202-0202 chips from HluminaBeadchips {San Dhego, CAYL
Raw dala wers subjecied 1o £ nomnalization as described praviously, Paramslerized significant analysis is finished
according to the SAM protocol with ANOVA filtering {ANOVA p<0.05}. Significant genes are selected for each pairwise
comparison. 3ene st eorichmernt was lester using the PAGE method as previously described. Figures were selecled
hased on the names and dasoriptions provided by Gene Onlology Database and Pathway Dala Sel. Further gene
regularly relation and canonic pathway analysis is done by the Ingenuity Pathway Analysis System {Ingenuily Systems;
Redwood City, CA)
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Real tims PCR

[O102] RNA from Ussues was isolated according the procedures descoribed by the manufacturer using the RiNeasy kit
from Cliagen (cat #74106). cDNA was synihesized using the High Capacity cDNA Reverse Transcription Kit (AB Applied
Biosystems catf 4368814} and RT-PCR was performed using the S3YBR Green PCR master mix (AR Applied Blogystems
cat# 4309159). GAPDH gane was used as calibrador gens. Each treatment anglyzed was performad with three biclogical
replicates and at least thres reactions were used © calculale the exprassion. The expression ratio was calcalatad
according o the 2P mathod.

Experiment 4

[o103] A varisty of dislary formulations were tested in mouse models to validate a distary regime for pancer patients
undergoing chemotherapy. The target endpoint is a 20-758% reduction in serum glucose andfor IGF-1, which has been
shown {o be effective in the protestion of the host and sensiiization of & wide varialy of cancer cells. The formudations
are selected to provide a levetl of nuirients sufficient to maintain the normat body waight, Daily food intake, body weight
along with general health (behavior and physical appearance) is monitored. Al the end of each feeding schedule, biood
is colected for glucose and IGF-1 determination. 1t has been found that a diet dedicient in specific aming ackds {AA-IY)
but with normal tolal calorie significantly raduees semum 1GF-1 {Fig. 52} and glucose {Fig. 54A) i fed for 5 days {Fig.
52}. This beneficial effect is increased if used in a re-feeding paradigm {Figs. 53 and 548} where short-term starvation
i5 foftowed by the 8A-D formulation.

[0104] A diet regime consisting of 2-days on a vary-low caloric diet (VOM, 8% of normal calorie intake) followed by -
day onh an amino acid deficient formulation {AA) reduced serum IGF-1 levels significantly more than short-term starvation
{8T8) {Fig. 55A). Furthermore, this diel regime protected mice from the chemotherapy drug. doxorubicin {(DXR} {Fig.
§588). Here, DXR s injecled aller 2-days of VOM upon infliation of re-feading with the araino acid defickent formulation (AA).
[01058] Rwas delermined that a low-calorie VegeGel formulation (equivalentto recommended § servings of vegelables)
reduces serurn ghucose and IGF-1 similary 1o shat-term starvation (STS) (Fig. 58 A&B). Furthermare, it was demon-
strated that a calorc-resiricted ketogenic diet {90% of calories fat derived) for 3 days reduces serurn IGF-1 and glucose
{Fig. BA & B, gresn riangles). imporiantly, 1 day of this kelogenic dist followad by 2 days on theVegeBel formulation
shows a beneficial effect in reducing glucose and IGF over the ketagenic dist alone (Fig. 57 A&B, red squares).
[O106] While exemplary embodiments are described above, it is not intended that these embodiments describe all
possible forms of the inventinn. Rather, the words used in the specification are words of desaription rather than liritation,
and i is understood that various changss may be made without departing from the scope of the invention. Additionally,
the features of various implententing embodiments may be combined to form further embodiments of the invention.
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Patentkrav

1. En terapeutisk maltidspakke til anvendelse til tilvejebringelse af maltider til en can-
cerpatient, der he&mmer cancervakst og forgger effektiviteten af kemoterapeutiske

leegemidler, den terapeutiske maltidspakke omfattende:

en fgrste maltidskomponent inddelt 1 maltider der tlvejebringer kreefipatien-
ten hgjst 50% af patientens normale kalorieindtag, den férste maltidskompo-
nent tilvejebringer kraeftpatienten med 700 6l 1200 kcal/dag med mindst 50%
af kilokalorierne udledt fra fedt, den farste maltidskomponent tilvejebringer
maltider 1 en fgrste forudbestemt tidsperiode fra ca. 1 til 5 dage;

en anden maltidskomponent inddelt i maltider, den fgrste maltidskomponent
tilvejebringer kraftpatienten med hgjst 500 kcal/dag, den anden maltidskom-
ponent tilvejebringer maltider i en anden forudbestemt tidsperiode {ra ca. 2 til
7 dage;

og en pafyldningssammensaining omfattende essenticlle aminosyrer og an-
dre ikke-essentielle aminosyrer, essentielle fedtsyrer, mineraler, vitaminer

og/eller planteckstrakter 1 en tredje forudbestemt tidsperiode.

2. Terapeutisk maltidspakke til anvendelse ifglge krav 1, hvor den ferste maltidskom-
ponent og den anden maltidskomponent hver vathengigt omfatter en bhestanddel ud-
valgt blandt gruppen bestaende af planteckstrakter, mineraler, essenticlle omega-3/6-

fedtsyrer og kombinationer deraf.

3. Terapeutisk méltidspakke til anvendelse ifplge krav 1 eller krav 2, hvor den farste
maltidskomponent og den anden maltidskomponent hver uathengigt omfatter plante-
ckstrakter fra en kilde udvalgt blandt gruppen bestaende af bok choy, grgnkdl, salat,
asparges, gulerods, butternutsquash, alfalfa, grgnne ®rter, tomat, kal, blomkal, og rgd-

beder.

4. Terapeutisk maltidspakke til anvendelse ifglge et hvilket som helst af kravene 1 til

3, hvor den fgrste maltidskomponent og den anden maltidskomponent hver uaf-
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hzngigt omfatter essentielle omega-3/6-fedtsyrer fra kilder udvalgt blandt gruppen

bestaende af laks, tun, makrel, og bldbars.

5. Terapeutisk maltidspakke til anvendelse ifpige et hvilket som helst af kravene 1 il

4, hvor den tredje forudbestemte tidsperiode er mindst 5 dage.

6. Terapeutisk maltidspakke til anvendelse ifplge et hvilket som helst af kravene 1 til
5, hvor pafyldningssammens®tningen omfatier planteekstrakter fra kilder udvalgt
blandt gruppen bestiende af bok choy, grgnkal, salat, asparges, gulerods, but-

ternutsquash, alfalfa, grgnne @rter, tomat, kdl, blomkal, og redbeder.

7. Terapeutisk maltidspakke til anvendelse ifpige et hvilket som helst af kravene 1 til

6, hvor pafyldningssammenseetningen omfatter essentielle omega-3/6-fedtsyrer.

8. Terapeutisk maltidspakke til anvendelse ifgige et hvilket som helst af kravene 1 il
7, hvor pafyldningssammensatning omfatter ikke-essentielle aminosyrer udvalgt
blandt gruppen bestaende af histidin, serin, taurin, tyrosin, cystein, giutamin og kom-

binationer deraf.

9. Terapeutisk maltidspakke til anvendelse ifgige et hvilket som helst af kravene 1 til
8, hvor pafyldningssammensatningen omfatter en multimineral tablet indeholdende

jern, zink, kobber, magnesium og calcium.

10. Terapeutisk maltidspakke til anvendelse ifglge et hvilket som helst af kravene 1 til

9, hvor den multiminerale tablet indeholder et vitamin B-kompleks med vitamin B12.

11, Terapeutisk maltidspakke til anvendelse ifglge et hvilket som helst af kravene 1 til
10, hvor den fgrste maltidskomponent tilvejebringer en mandlig patient med ca. 1100

kcal/dag.

12. Terapeutisk maltidspakke til anvendelse ifglge et hvilket som helst af kravene 1 i
10, hvor den fgrste maltidskomponent tilvejebringer en kvindelig patient med ca. 900

kcal/dag.
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13. Terapeutisk maltidspakke til anvendelse ifglge et hvilket som helst af kravene 1l
12, yderligere omfattende instruktioner til administration af den fgrste maltidskompo-

nent og den anden maltidskomponent til cancerpatienten.
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