t MEDI UM CHAI N LENGTH FATTY ALCOHOLS AS STI MULATORS OF HEMATOPO ESI S
CROSS REFERENCE TO RELATED APPLI CATIONS 5 This application clains the
benefit of provisional U S. Appln. No. 60/614,478, filed Cctober 1, 2004;
the contents of which are incorporated by reference herein. FIELD OF THE
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15 relates to reducing drug toxicity and enhancing drug efficiency. In particular, the
present invention relates to the use of medium-chain length fatty alcohols such as
octanol, decanol, dodecanol, or analogues thereof as a stimulator of hematopoiesis,
hematopoietic stem cell proliferation, andfor proliferation of one or more of the
progenitors of red or white blood cells (e.g., erythrocyte, leukocyte, neutrophil, granu-

20  locyte, megakaryocyte, or any combination thereof).

BACKGROUND OF THE INVENTION
Chemotherapy refers to the use of cytotoxic agents such as, but not limited to,
cyclophosphamide, doxorubicin, daunorubicin, vinblastine, vincristine, bieomycin,
25  etoposide, topotecan, irinotecan, taxotere, taxol, S-fluorouracil, methotrexate, gemcita-
bine, cisplatin, carboplatin, and chlorambucil to eradicate cancer cells and tumors.
However, these agents are non-specific and, particularly at high doses, they are toxic to
normal, rapidly dividing cells. Ionizing radiation is also toxic to normal, rapidly
dividing cells. This often leads to various side effects in patients undergoing chemo-
30  therapy and radiotherapy. Myelosuppression, a severe reduction of blood cell produc-
tion in bone marrow, is one such side effect. It is characterized by anemia, leukopenia,

neutropenia, agranulocytosis, and thrombocytopenia. Severe chronic neutropenia is




30 therapy and radi ot herapy. Myel osuppression, a severe reduction of bl ood
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gener al5 cimegtrbpeniag agranulocytosis, andfor thrombocytopenia. One cause of such effects is a
decrease in the number of replicating hematopoietic cells (e.g., pluripotent stem cells
and other progenitor cells) caused by both a lethal effect of cytotoxic agents or
radiation on these cells and by differentiation of stem cells provoked by a feedback
mechanism induced by the depletion of more mature marrow compartments. The
20  second cause is a reduction in self-renewal capacity of stem cells, which is also related
to both direct (mutation) and indirect (aging of stem cell population) effects (Tubiana,
M., et al., Radiotherapy and Oncology 29:1-17, 1993). Thus, cancer treatments often
result in a decrease in red blood cells or erythrocytes and white blood cells or
leukocytes (which consist predominantly of neutrophils) in the general circulation.
25
Erythrocytes are non-nucleated biconcave disk-like cells which contain hemo-
globin and are essential for the transport of oxygen. Hemoglobin is a tetrapeptide
which contains four binding sites for oxygen. Anemia refers to that condition which
exists when there is a reduction below normal in the number of erythrocytes, the quan-
30  tity of hemoglobin, or the volume of packed red blood cells in the blood as charac-
terized by a determination of the hematocrit. The hematocrit or "red blood cell

volume" is considered to be a particularly reliable indicator of anemia. Typically, in




25 Erythrocytes are non-nucl eated bi concave disk-1ike cells which contain
hemp- globin and are essential for the transport of oxygen. Hermpglobin is a
tetrapeptide which contains four binding sites for oxygen. Anemia refers
to that condition which exists when there is a reduction below normal in

t he nunber of erythrocytes, the quan ;0 tity of henogl obin, or the volune
of packed red blood cells in the blood as charac- terlzed by a

determ nation of the hematocrit. The hematocrit or red bl ood cel | volrre
I s conside rl ypi cal ly,
n 3 mor mepus A, Bveb vafih i ko b4 B Eoupf %R, BB BT

henogl obi nmlg/ alﬂ(hemmgyut (awdlollmmmfcpackeﬁ r(ad bleod cills fire b 100 anik)efdr feﬁdl&l ood

ST T I P S O

respecti veh3.) 60 dwd c47.0£ 4.0, redgactiviebo rassddieribedi ol Eartdons Pﬁhﬁpl&ﬂlofl\/édl ci ne,

8th Edi A- | 77) .l rrpal  humans,

eryt hr o%yt erg\&gﬁn‘%ﬁlﬂ %9"’1 %ﬂjpﬁbdgé%% eréf/ hﬁ%@m?”)eﬂ'élaggﬂﬂl [ﬁl"ﬂ’éﬂa

circul ati Ohumanmﬁlymrdcbley aﬁlpmﬂu\ted BypE w%mmeé\y aﬂ&&wtd&aﬂsn ihﬂwo 2 ulfiéh,
subsequent | ved t he te- ocyt em nema is a
synpt gm of “’é%f?l %Ysswlgéﬁ%gxlﬁ'ﬁﬁ{}df%)o&dgr ﬂeyrﬁ@r%g%ﬂ%mﬂé{ﬁﬁ‘ﬁ?ﬁdrmythe be

cl assi f i edmofiody®spiRig6dytd dystel i ol ogy. For exanple, aplastic anema is
characterized by absence of regeneration of erythrocytes and is resistant
to therapy. In such patients, there is a marked decrease in the population
of nyel@i d, er yAfinihd a st bOEROROGSdabes and HBARIGS! Therefoh, GlnifMytS I N

pancyt openj a. Hemol ytic anem a_arises fromshortened 15 survival 0of

eryt hr octh%"]%"r‘?HieEiH'étqni‘i%Bf its etiplegy- tHoe cxmmle. ﬁa]l%"é'v@n?@ladéﬁ%%ﬁtled bor their
decr eased austa&esawa@genéﬁanéwf Qﬁ‘fthﬁ’&:’ﬁ%ﬁ“aﬁ@ﬁs\’rc@i%taﬁmt‘é th&apy. t Inf LuepaliiDt her apy,

i nfection, an aut oj nune procéss. lron deficiency anema'refers to a
f or m of an@ﬁicds & marked degrgpse iw theipppylatipnoel rayelaidierythesid, gndiheembdpoigtiser um i r on

concent r at 4o cell O WGTRALIRPinpanERBRER " Abmbftic Hherkif UiBE TR Shbdtenef! € 170N
deficiency is the nost conmon cause
15 ~survival of erythrocytes and the mablhty of the bone marrow to compensate for their

decreased life span. It may be hereditary or may result from chemotherapy, infection,
or an autoimmune process. Iron deficiency anemia refers to a form of anemia charac-
terized by low or absent iron stores, low serum iron concentration, low hemoglobin
concentration, or low hematocrit, etc. Iron deficiency is the most common cause of
20 anemia. Pernicious anemia, which most commonly affects aduits, arises from a failure
of the gastric mucosa to secrete adequate intrinsic factor, resulting in malabsorption of
vitamin B12. Sickle cell anemia arises from a genetically determined defect in hemo-
globin synthesis. It is characterized by the presence of sickle-shaped erythrocytes in
the blood. The above are only exemplary of the many different anemias known to
25  medicine. However, within the context of this invention, it is of particular interest to
address anemia associated with the use of chemotherapy or radiotherapy in the treat-
ment of cancer. According to a statement published in BioWorld Today (page 4; July
23, 2002), approximately 1.2 million cancer patients will undergo cytotoxic chemo-
therapy in the United States this year and about 800,000 or 67% of them will become
30  anemic. Additionally, anemia is also associated with end-stage renal disease as is the

case for patients who require regular dialysis or kidney transplantation for survival.




20 anem a. Pernicious anem a, which nost comonly affects adults, arises
froma failure of the gastric nucosa to secrete adequate intrinsic factor
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a genetically determ ned defect in henmp- globin synthesis. It is
characterized by the presence of sick|e-shaped erythrocytes in the bl ood.
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treatment of cancer patients with cytotoxic chemotherapy or radiotherapy (as also
discussed above). Various forms of recombinant EPQ are available on the market.
They differ by their expression system used for their manufacture and by their sites and
20  degree of glycosylation of the protein. Epoetin alpha is expressed in CHO cells and is
available under the trade name of PROCRIT®, EPOGEN®, or EPREX®. Like EPO,
Epoetin alpha has three N-linked glycosylation sites at asparagine (Asn) residues; Asn
19, Asn 33, and Asn 78. Epoetin beta is also N-glycosylated at three sites. Epoetin
omega is N-glycosylated at Asn 24, Asn 28, and Asn 83 and partially O-glycosylated at
25  serine (Ser 126). Recently, a hyperglycosylated version of EPO has been approved
which contains five N-linked glycosylation sites. It is a slow or extended release form
of epoetin alpha available under the trade name of ARANESP®. This protein displays
enhanced biological activity compared to the natural form, due to its approximately
three-fold longer serum half-life. However, the use of these glycosylated proteins is

30 expensive and restricted since they have to be produced by recombinant technology.
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In bone marrow transplantation, a phenomenon known as "mobilization" has
also been exploited to harvest greater numbers of stem/progenitor cells from peripheral
blood. This method is currently used for autologous or allogeneic bone marrow trans-

20  plantation. Growth factors are used to increase the number of peripheral progenitor
stem cells to be harvested before myeloablative therapy and infusion of progenitor stem

cells,

Post-therapy bone marrow transplantation can also counter neutropenia.

25 However, these treatments require 10-15 days of treatment which leaves patients
vulnerable to infection. Agents capable of stimulating bone marrow stem cells can
facilitate and accelerate stem cells engraftment thus shortening the neutropenic window

following bone marrow transplantation.

30 Although hematopoietic growth factors such as granulocyte-macrophage colony
stimulating factor (GM-CSF) and granulocyte colony stimulating factor (G-CSF) can

exert such actions, their use is expensive since they have to be produced by recombi-




i nhi biting neutrophil apoptosis or stinulating neutrophil activation and
nmobi | i zati on can be of therapeutic value. Efforts to restore the patient's
i mmune system after cheno- therapy involve the use of hematopoietic growth
factors to stimulate remaining stem 15 cells to proliferate and
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anemia, leukopenia, neutropenia, agranulocytosis, thrombocytopenia, and/or bone

15  marrow transplantation.

In accordance with this method, a composition comprising one or more
medium-chain fatty alcohols (e.g., octanol, decanol, dodecanol) or alkyl esters thereof
in a pharmaceutically acceptable carrier is administered to a patient in an amount

20  effective to stimulate hematopoiesis. This may significantly reduce the adverse effects

of chemotherapy and radiotherapy (e.g., myelosuppression).

It is an objective of the present invention relates to the use of medium-chain
fatty alcohols (e.g., octanol, decanol, dodecanol) or alkyl esters thereof as

25  hematopoiesis stimulating factors or chemoprotective agents.

Another object of the present invention relates to the use of medium-chain fatty
alcohols (e.g., octanol, decanol, dodecanol) or alkyl esters thereof for the treatment of
myelosuppression arising from chemotherapy and/or radiotherapy.

30
It is an object of the present invention to provide a method effective for

providing chemoprotection of a patient.




The present invention also provides a novel nethod for treating the
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the present invention is to provide a nethod for treating 10 neutropenia

arising froma hematol ogi c di sease, or infection, or a nutritional
defi ci ency, Yet another object of the prcsent invention is to prov1de a method for treating

anemia arising from chronic renal failure, or end-stage renal disease, or arising from a
4 ’ g

15  medical or surgical procedure, or drug-induced anemia.

Finally, another object of the present invention is to provide a method that

causes minimal or no adverse effects to the patient.

20 These and other objects, features and advantages of the present invention will
become apparent after a review of the following detailed description and the appended

claims.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Figure 1 shows the effect of octancl or decancl on bone marrow white cell

count.

Figure 2 shows the effect of octanol, decanol, or dodecanol on peripheral white
biood cell count.
30




or drug-induced neutropenia. Yet another object of the present invention is
to provide a nethod for treating anema arising fromchronic renal

failure, or end-stage renal disease, or arising froma 15 nedical or

surgi cal procedure, or drug-induced anem a. Finally, another object of the
present invention is to provide a nethod that causes mniml or no adverse
effects to the patient. 20 These and %t her obj ects, features and advant ages
of the present invention will becone apparent after a review of the
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mar r ow whi taant eFig. 3amhotvs oftanplraad doddecavst effaas edd Bipt 3Bfshows adtadal aflecanol , or

dodecanol g lgoﬁ fgcheral white blood cell count. 30 S Figure 3 shows the
e st

ef fect of ®ecanol , or dodecanol on spleen red cell count. Fig. 3A
shows oct anol and dodecanol effects and Fig. 3B shows octanol and decanol

effects DETAI LED her apy and
radi ot hserapy dest roy%m%% 4 i%&%ﬁ’m Subsequently, the
patient can be G&nﬁsﬂﬁk&py%ﬁh@&&tﬂeﬂaﬁy désyiol mesMiopSietid balls6h Mofie niR@wneu-

trophils. ema esults in f | ack, of energy and short ness of
breath. Th RfpRAtent qap 8§ ‘feﬁelba‘c’f?l’?}ﬁ‘bgbe@?‘&cﬂ’?ﬁd’ ttelgls- andelt eedi ng

di sor ders. troplk. rﬁﬁﬁﬂ'a&esﬁltﬁﬁﬂﬁhgll@ 4 136k $¥ahnbiR nd@dhotthésk 8ABREh! Thi6nibb-
infection. Myel osuppression is a dose-limting factor _in cancer treatnent.

The pr esenty@RT0@eads i Pr@l%s@%clf)@n&t%taﬁéaleem gisprgers n dleptepepiatnlacat * s

henmat 010  the patient at increased risk of infection. Myelosuppression is a dose-limiting factor in

cancer treatment.

The present invention relates to a method of restoring the patient’s hemato-

poietic system. Current methods employed to do the same make use of cytokines or

15  glycoprotein growth factors. For example, erythropoietin can be used to stimulate the
proliferation and maturation of responsive bone marrow erythroid cells. Erythropoietin

is approved for human use for the treatment of anemia where appropriate: e.g., anemia
arising from the inability to produce a sufficient number of erythrocytes. However,

there are limitations which restrict the use of erythropoietin. Indeed, many of these

20 limitations are common to the medical use of recombinant glycoprotein cytokines —
availability, toxicity, and efficacy, especially with chronic use. For example, some
patients treated with recombinant human erythropoietin develop an immune response to

the glycoprotein which results in pure red cell aplasia. When the latter occurs, the
antibody developed to the recombinant protein also attacks the patient’s equivalent or

25 endogenous protein. Subsequently, the patient develops a worst anemia than before

drug treatment.

Other hematopoietic growth factors can also be used to restore the patient’s
hematopoietic system which include granulocyte-colony stimulating factor (G-CSF),

30  stem cell factor (SCF), and granulocyte macrophage-colony stimulating factor (GM-
CSF). G-CSF and GM-CSF can shorten the total period of neutropenia and thrombo-




poi etic system Current methods enployed to do the sane nmake use of
cytokines or 15 glycoprotein gromh factors. For exanple, erythropoietin
can be used to stinulate the proliferation and nmaturati on of responsive
bone marrow erythroid cells. Erythropoietin is approved for human use for
the treatnent of anem a where approprjate: e.g., anema arising fromthe
inability to produce a sufficient nunber of erythrocytes. However, there
are limtations which restrict the use of erythropoi etin. Indeed, nany of
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tantly rredl umchain fatty al cohols are’ nont or exanpl e
accor dﬁ]g 4.4 g/kg body weight for decanol, which is essentially nonto:uc

Until the unexpected findings described herein, the effectiveness of medium-
chain fatty alcohols such as octanol, decanol, dodecanol, or alkyl esters thereof for the
stimulation of hematopoiesis and the subsequent production of erythrocytes and

20 neutrophils from erythroid and myeloid progenitor cells was unknown. A similar acti-
vity was described in our international applications PCT/CA02/00535 and PCT/GB04/
00457 in which it was disclosed that medium-chain fatty acids and triglycerides are
able to stimulate hematopoiesis and the subsequent production of erythrocytes and
neutrophils. The present discovery is unexpected because, unlike the prior art, it is the

25 ten and twelve carbon chain length alcohols which have consistently significant
biological activity whereas in the prior art, it was the eight and ten carbon chain length
carboxylic acids which have consistently significant biological activity. Therefore,
signjﬁcant‘ biological activity is determined by more than the ability to tolerate a polar
head group (e.g., hydroxyl, carboxylate) at the end of a hydrocarbon chain. In fact,

30  another polar head group, an aldehyde moiety, resulted in compounds which were not

able to stimulate hematopoiesis.




part 172 of the Code of Federal Regul ations, the U S. Food and Drug

Adm ni stration recognizes that octanol, decanol, and dodecanol are safe
additives for use in food. The Registry of Toxic Effects of Chem cal
Substances (National Institute for Cccupational Safety and Health) reports
an LDso (oral, rats) of 3.2 g/kg body weight for octanol and 15 4.7 g/kg
body wei ght for decanol, which is esd8ntial | y nontoxic. Until the .
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consistently significant biological activity. Therefore, signi f: cant
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present i n9RALP SRRIRYE, the depifrdtheraprutia afisei(d speh psy far ??ﬁ‘?ﬁ?éﬂ requginig he ng a
human usi Ngivere eMEctd &N BemBitle mr@a&&héﬁpﬁlmhﬁ&héh% fétemwhais g CH2) ™

OH, wherein nis an mte&;l rom7 to 11, "and kyl esters thereof. It can

be used t odkyleaters fgreohreie aetivsr Rhaamasguticat @@f@eﬁﬁ(s)(ﬂﬂé e tfranpsd in a
radi ot her a@%rm&feu@dﬁ)’cd?ﬁﬂb@fhoﬁ 'wﬁtH%?h%abéhtéalm Edbedbiee érmJl ation of the

hemat opoi etic systemcan be of therapeutic value suc but not limted
to, an a, | eukopeni a, neutropenia, agranul ocytosis, thronbocytopenla,

Examples of pathological conditions which may be treated include, but are not

limited to: myelosuppression arising from chemotherapy and/or radiotherapy, and
subsequent anemia and immuncsuppression; chronic or transient neutropenia arising
from hematologic diseases such as chronic idiopathic neutropenias, or from bacterial or
20  viral infections, or a nutritional deficiency, or drug-induced neutropenia; anemia arising
from chronic renal failure, especially in those patients with end-stage renal disease, or
from medical procedures such as orthopedic surgery or the use of antiretroviral drugs.
Chemotherapy- and/or radiotherapy-induced anemia or neutropenia may be reduced or
eliminated.
25
Chemoprotection of a mammal, including a human, may also be provided. The
efficacy of chemotherapy and radiotherapy in a mammal, including a human, may be
increased thereby and side effects avoided. Chemotherapy and/or radiotherapy, in
combination with chemoprotection, may achieve a better therapeutic benefit for its

30 recipient.

Treatment preferably causes minimal or no adverse effects to its recipient.




and/ or bone marrow transplantation. A pharmacol ogically effective anount of
the mediumchain fatty alcohols and 10 al kyl esters thereof is used. Such
an effective anobunt may be determ ned by varying its dose to achieve the
desired therapeutic affect(s) such as, for exanple, reducing the adverse
effects of chenot herapy and/or radi otltferapy. Medi um chain fatty al cohols
and al kyl esters thereof as the active pharmaceutical ingredient(s) can be
formulated in a pharnaceutical conposition with a pharmaceutically
acceptabl e carrier. 15 Exanples of pathol ogical conditions which may be
treated include, but are not Ilimted to: nyel osuppression arising from
chenot her apy aniagprefered embrslimeny of the ghresent sveuirer, it indeeanch (the tkn carbon
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pr ocedur esosinch pasing fdmnpe@is, sscegebly to mgﬁdpeciﬁs esterfaseq)) tshore tchaii iafigA d[) ugs.
Chenot her apy-  and/ or,. radi.ot her apy-i nduc anem.a. or _neutropeni a nmay be
reduced orgs)‘eerf ??ﬁentgtfglér.c @on(ﬁgw@%?@f glg?%r?r%ﬂﬂegaf%mﬁ E’Fdﬁef@ﬁﬂ"r‘?@"a hunan,
may al so bHopewy,) thisddoed met preélhide teyusefof direlent lsiﬁrogi@%llgaﬂdidvé&@@dmbﬁt??@py In a
manmal , i ngl udin may be.  ingreased reby .an i de effects
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chenmopt®t eparientis acetiy, @epiomy,or Butpaé bed. Ahahapelyl ites dvenpéssibld 0imakban 30
reci pient. Treatnment pre er%ﬁlr causes, m nimal or no adverse effects to its
Bty féﬁ%‘g

reci pi ent . 3§} esfep v B coRepsagen oha meduEeshaip Ayntlednl it is
decanol (t#ghheediahRBgiin CRey fid eSghillarB! 6MBObBviARMhehicdrABa@Riont ke twel ve
carbon ¢ ha!anr;roLg sqgl ebi ig ltl?eoar}toi!' Is Vw\{]tiu(rzlr}he scope of this invention. Such obvious modifi-
cations include other prodrug formats including derivitization of the alcohol by attach-
15 ment to sugars, amino acids, and peptides which may also serve to improve water
solubility of the alcohol. In the opposite direction, a more active agent with decreased
water solubility might be obtained by esterification of caprylic or capric acid with

medium-chain fatty alcohols of this invention.

20 The present invention relates to the use of medium-chain fatty alcohols or alkyl
esters thereof as a hematopoiesis activation or growth factor and, more particularly, as a
stimulator of the production of erythrocyte and neutrophil progenitor cells. When used
in chemotherapy and radiotherapy, medium-chain fatty alcohols are administered
before, during and/or after the treatment in order to shorten the period of anemia and/or

25 neutropenia and to accelerate the replenishment of the hematopoietic system. Further-
more, it is possible to use a combination of medium-chain fatty alcohols along with
their alkyl esters thereof or other analogues at multiple points relative to treatment with
chemotherapy and/or radiotherapy. Alternatively, it is possible to administer the
combination simultaneously: before, during and/or after treatment with chemotherapy

30  and/or radiotherapy. In severe anemia or neutropenia, the medium-chain fatty alcohol

is used as the therapeutic agent. Medium-chain fatty alcohols can also be used after




are enpl oyed as the active pharmaceutical ingredient or nedi canent.
Additionally, 5 where appropriate for preparation of a drug with desired
physi cal chem cal properties or in a prodrug format (e.g., susceptible to
nonspeci fic esterases), short chain alkyl esters (one to four carbon
atons) may al so be prepared for use altg t he nedi canent. However, this does
not preclude the use of the |less bioltgically active eight carbon chain

| engt h al cohol either as octanol or a short chain alkyl ester wherein the
acid com 1 0 i € {.ON. C. byt yri cid_ A terpatively, it
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fatty al cohols of this invention. 20 The present invention relates to the
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al cohol s are admi nistered before, during and/or after the treatnment in
order to SHEPEERbERASHeriod of anenia and/or 25 neutropenia and to

accel erate the repleni shnent of the hematopoietic system Further- nore, it
is possible to use a conbination of mediumchain fatty al cohols along with

their al kyl estldeoctenely desane)ror dogdasancl 9f thsuiessniginventipn msly dedermlaed el at i ve
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aerosols, inhalants, sprays, capsules, pills, patches, and suppositories.

All methods may include the step of bringing the active ingredient(s) into asso-

20 ciation with the carrier which constitutes one or more accessory ingredients.

As used herein, the term "chemotherapy" refers to a process of killing prolifera-

ting cells using a cytotoxic agent. The phrase "after chemotherapy” is meant to cover

all situations in which a composition is administered after the administration of a

25 cytotoxic agent regardless of any prior administration of the same and also regardless

of the persistence of the effect of the administered cytotoxic agent.

When the method of this invention is applied to chemotherapy, octanol,
decanol, or dodecanol can be administered prior to, during, or subsequent to the chemo-

30 therapy (i.e., prior to, during, or subsequent to the administration of a cytotoxic agent).




it 12 bone marrow transplantation in order to stinulate bone marrow stem
cells thus shortening the tine period for recovery fromanem a and
neutropeni a. As used herein, nediumchain fatty al cohols such as octanol,
decanol or 5 dodecanol refers to a conposition conprising said active

I ngredi ent and one or nore phar mace%i cally acceptable carriers. As used
herein, the term "pharmaceutically acCcCeptable carrier"” refers to a
substance that does not interfere with the physiol ogical effects of I |
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all situations in which a conposition is adm nistered after the

adm nistration of a 25 cytotoxic agent regardless of any prior

admi ni B r ati on Af udel deebiytheaterhn dtiRmopRURLiON "% fers Q)fprbﬁ&idhﬁ[ﬁrgﬁ&%@fbﬁzﬁ of the
effect of the m ni stered cytaqtoxic agent, Wen the nethod of this
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agent). 1 gwhose therapeutic ¢tfect arises from its ability to interfere with or inhibit some aspect

of DNA replication, RNA transcription, or subsequent translation of protein.

15  Therefore, a chemoprotective agent refers to any compound administered to a mammal
which would protect the mammal, or facilitate the recovery of the mammal, from the

toxic effects resulting from treatment of the mammal with a chemotherapeutic agent.

Anemia can be diagnosed and its severity can be determined by a person skilled
20  in the art. The term "anemia” may refer to that condition which exists when there is a
reduction below normal in the number of erythrocytes, the quantity of hemoglobin, or
the volume of packed red blood cells. Such clinical criteria are subject to variability.
Without limitation, anemia may be the result of a reduction in the mass of circulating
red blood cells. Efficacy of treatment can also be determined by a person skilled in the

25  art. It may provide a palliative effect.

Neutropenia can be diagnosed and its severity can be determined by a person
skilled in the art. The term "neutropenia” may refer to that condition which exists when
there is a reduction below normal in the number of neutrophils. Such clinical criteria

30  are subject to variability. Efficacy of treatment can also be determined by a person

skilled in the art. It may provide a palliative effect.




By "cytotoxic agent" is meant an agent which kills highly proliferating
cells: e.g., tunors cells, virally infected cells, or hematopoietic cells.
Exanpl es of a cyto- toxic agent which can be used to practice the invention
i nclude, but are not limted to, cyclophospham de, doxorubi cin,
daunor ubi cin, vinblastine, vincristi & bl eonycin, 5 etoposide, topotecan,

I rinotecan, taxotere, taxol, 5-fluorouracil, nethotrexate, gentita- bine,
cisplatin, carboplatin, chloranbucil, and an agonist of any of the above

conpounds. A cyf0 | ,viral .agent. e.qg.
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While it is possible that, for use in medical treatment, medium-chain fatty

20  alcohols such as octanol, decanol, or dodecanol may be administered as the pure
chemical, it is preferable to present the active pharmaceutical ingredient as a
pharmaceutical formulation or composition. A nontoxic composition is formed by the
incorporation of any of the normally employed excipients such as, for example but not
limited to, mannitol, lactose, trehalose, starch, magnesiam stearate, talcum, cellulose,

25  carboxymethyl cellulose, glucose, gelatin, sucrose, glycerol, magnesium carbonate,

sodium citrate, sodium acetate, sodium chloride, sodium phosphate, and glycine.

In a preferred embodiment of the invention, the amount of active ingredient
administered is such that the concentration in the blood (free and/or bound to serum

30  albumin) is greater than 1 pM. In other embodiments, the concentration in the blood
may be greater than 1 mM. In another preferred embodiment of the invention, it might

be necessary to achieve a sufficient local concentration of an active pharmaceutical




skilled in the art. It may provide a palliative effect. 14 In one
preferred enbodi nent, the pharmaceutical conposition is in a formsuitable
for oral, sublingual, rectal, topical inhalation (nasal spray),

i ntramuscul ar, intradermal, subcutaneous, or intravenous admnistration. 5
It wll be appreciated that the armuq% of a conposition of the invention
required for use in the treatment wi vary with the route of

adm nistration, the nature of the condition being treated, the age and

condi 10N fferdat RGN oSkt bl bR Sl RS BESL O ©f Che

att endi ng yS| clan convenient res
si ngl e dos T@rm%.‘swﬂi hchetirelitizely htghlcempealtratmppf @qnvaahmacmacalmged:émr 10

exanpl e asgf, r&m;rgg &rledgpatethgelaafsrgre '@g'{ebgsa}ftﬂ%a eer?e%ésssgrrlxgpugxgef Lec or bring

about treat The term" tr I nNg *t her apy
of existi nge@m@eqs@decanoloﬁ tieH present mwajltlpn prmylhanmselm‘ortalggegatset&mmrar

conditign |a) I ncl udi,ng a human. This
i ncl udegs) ("‘)“‘%‘F“et\?ﬁ%{pnagmf’ ﬁ"gl%gl Sl Q03 of* %ﬁ% fi?ﬁc rHay pe 8?%’335‘3 ihg% n a

pati ent V\hamdmmrﬁwm:)ptrbglusmsewgof idtiee dhigseliesie (dnd an Agermelliaehingt® been

di agnosed gs having it, (b) inhibiting or arresting the devel opment of the
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glycine. In a preferred enbodi nent t he invention, the anmount of active
i ngre d}Sentmgredlent with liquid carriers or finely d1v1ded solid carriers or both and then, if neces-
sary, shaping the product into the desired form. When desired, the above-described
formulations adapted to give sustained release of the active pharmaceutical ingredient
may be employed. Sustained release formulations well known to the art include the use
of liposomes, biocompatible polymers, bolus injection, or continuous infusion.
20
Medium-chain fatty alcohols can also be used in combination with other
therapeutically active agents such as cytotoxic anticancer agents or other anticancer
agents (immune modulating or regulating drugs or therapeutic vaccines or anti-
angiogenesis drugs, medium-chain fatty acids or triglycerides thereof, etc.) or immune
25  suppressive drugs (including anti-inflammatory drugs). The individual components of
such combinations may be administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations. The combination referred to above
may conveniently be presented for use in the form of a pharmaceutical formulation and
thus pharmaceutical formulations comprising a combination defined above together
30  with a pharmaceutically acceptable carrier thereof comprise a further aspect of the

invention.




adm ni stered is such that the concentration in the blood (free and/or bound
to serum 30 albumn) is greater than 1 M |In other enbodinents, the
concentration in the blood nay be greater than 1 nM In another preferred
enbodi nent of the invention, it mght be necessary to achieve a sufficient
| ocal concentration of an active pharlg‘aceuti cal 15 ingredient to obtain a
biologically or nedically significant effect in a target tissue (e.g.,
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nmet hods | medivtechdirefagy alooludl obalkylgstantheebdfdo associ ati on the active
pharmaceutical 15 ingredient with liquid carriers or finely divided solid

carriers or both and then, if neces- sary, shaping the product into the
desirad form When desired, the alBXsavMBEBCri bed fornulations adapted to
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i nfusion. 20 Mediumchain fatty al cohols can al so be used in conbination
with other therapeutically active agents such as cytotoxic anticancer

agents or ChbMEproRBidnCANES: In H96 MductdnGTURENuND bl BidlifGatih drg@stkadiohng dr ugs

or therapeutic vaccines or anti-
15 by medium-chain fatty alcohol.

Female C57BL/6 mice, 6 to 8 weeks old, were immunosuppressed by treatment
with 200 mg/kg of cyclophosphamide (CY) administered intravenously at day 0. To
examine the immunoprotective effect of the medium-chain fatty alcohol, mice were

20  pre-treated at day -3, -2 and -1 by oral administration of the compound. Mice were
sacrificed at day +5 by cardiac puncture and cervical dislocation. After the sacrifice,

tissues were crushed in PBS buffer and cells were counted on a hemacytometer.

A significant increase in bone marrow white cell count was observed with orat
25  pre-treatment with decanol (Fig. 1). Further, some treated animals return to a "baseline
level” in terms of the bone marrow white cell count as compared to non-

immunosuppressed animals (control).

Also, a nonsignificant increase in peripheral white blood cell count was

30 observed with octanol, decanol, or dodecanol (Fig. 2).




angi ogenesi s drugs, nediumchain fatty acids or triglycerides thereof,
etc.) or imune 25 suppressive drugs (including anti-inflammuatory drugs).
The individual conponents of such conbinations nay be adm ni stered either
sequentially or simultaneously in separate or conbi ned pharnaceuti cal
formul ati ons. The conbination referr to above nmay conveniently be
presented for use in the formof a pharmaceutical formulation and thus
pharmaceutical fornulations conprising a conbination defined above together
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GW CSF) or a human erythropoietin may be sinmulta- neously or separately
adm nistered with the nediumchain fatty al cohol or al kyl ester thereof.
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adm ni stration of the colony stinulating factor or erythropoietin nay be
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than impurities or inconsequential activities which are ordinarily associated with the
15 invention) instead of the "comprising” term. Any of the three transitions can be used to

claim the invention.

It should be understood that an element described in this specification should

not be construed as a limitation of the claimed invention unless it is explicitly recited in

20  the claims. Thus, the claims are the basis for determining the scope of legal protection
granted instead of a limitation from the specification which is read into the claims. In
contradistinction, the prior art is explicitly excluded from the invention to the extent of

specific embodiments that would anticipate the claimed invention or destroy novelty.

25 Moreover, no particular relationship between or among limitations of a claim is
intended unless such relationship is explicitly recited in the claim (e.g., the arrangement
of components in a product claim or order of steps in a method claim is not a limitation
of the claim unless explicitly stated to be so). All possible combinations and permuta-
tions of the individual elements disclosed herein are considered to be aspects of the

30  invention; similarly, generalizations of the invention’s description are considered to be

part of the invention.




ti ssues were crushed in PBS buffer and cells were counted on a

hemacyt oneter. A significant increase in bone marrow white cell count was
observed with oral 25 pre-treatnent with decanol (Fig. 1). Further, sone
treated animals return to a "baseline level” in terns of the bone nmarrow
white cell count as conpared to non-]knnunosuppressed animals (control).
Al so, a nonsignificant increase in peripheral white blood cell count was
30 observed with octanol, decanol, or dodecanol (Fig. 2). 17 Furthernore,
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the transitional phrase "consisting essentially of' (i.e., allowng the

i nclusion of other elenments to be wthin the scope of the claimif they do
not materially affect operation of the invention) and the transition
"consisting” (i.e., allowing only the elenents listed in the claimother
than inpurities or inconsequential activities which are ordinarily
associated with the 15 invention) instead of the "conprising"” term Any of
the three transitions can be used to claimthe invention. It should be
understood that an el enment described in this specification should not be
construed as a limtation of the clainmed invention unless it is explicitly
recited in 20 the clains. Thus, the clains are the basis for determ ning
the scope of legal protection granted instead of a limtation fromthe
specification which is read into the clainms. In contradistinction, the
prior art is explicitly excluded fromthe invention to the extent of




specific enbodi nents that would anticipate the clained invention or destroy
novelty. 25 Moreover, no particular relationship between or anong
limtations of a claimis intended unless such relationship is explicitly
recited in the claim(e.g., the arrangenent of conponents in a product
claimor order of steps in a method aimis not alimtation of the claim
unl ess explicitly stated to be so). | possi bl e conbinations and pernut a-
tions of the individual elenents disclosed herein are considered to be

aspect s ofwiihaga BQIAwesb ipen; simlarly, generalizations of the invention's
description are considered to be part of the invention. 18 Fromthe

foregoing, it would be apparent to a person of skill in this art that the
i nvention can beneBadk S¥muRtdY hahasRRRsis 1h%ﬁaﬁéﬂfﬁn\ﬂbéd‘&u&ea€lﬁéi@r§al g from
its spirit or ~essential characteristics. descri bed embodi nments shoul d

be consi derhpdypOEpPIIEing pemipistratgn V\ssalqlld’@“‘?ﬂéﬁ r4 pharpecolemeally sdfective scope of

the I egal pipheslal BMpBERY Hﬁﬂm@,fﬂg ohd'6r mork @Nﬁmdn%dé%ﬁﬂedmbrﬁﬂﬂé:ﬁt ed by the
appended cl ai s rathgr t han i s specification 'S CLAVED | S:

1. A nethod of stinulating henaﬁbﬁﬂﬁ@é#ﬁilm a patient in need of treatnent,
said methgd. & gpyfﬁ%ng adm nistration to said patient of a

pharnacologlca l'y effective anpbunt of a conposition conprising one or nore
conmpounds descri bed by formula 1: H3C(CH2),OH (1) wherein n = 7-11. 2. The
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The net hod of erei’n sald co ses at Ieast
dodecanol. 4. The nethod of claim1l, mhereln at Ieast one conpound of said
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bl ood. 5. erein-s opoiesSis treats
nyelosuppre55|on arising fromchenotherapy in said patient.

4, The method of claim 1, wherein at least one compound of said composition is

administered at a concentration greater than 1 uM in blood.

5. The method of claim 1, wherein stimulating hematopoiesis treats

myelosuppression arising from chemotherapy in said patient.

6. The method of claim 1, wherein stimulating hematopoiesis treats

myelosuppression arising from radiotherapy in said patient.

7. The method of claim 1, wherein stimulating hematopoiesis treats neutropenia

arising from chemotherapy in said patient.

8. The method of claim 1, wherein stimulating hematopoiesis treats neutropenia

arising from radiotherapy in said patient.

0, The method of claim 1, wherein stimulating hematopoiesis treats anemia arising

from chemotherapy in said patient.

10.  The method of claim 1, wherein stimulating hematopoiesis treats anemia arising

from radiotherapy in said patient.




6. The nethod of claim1l1l, wherein stinulating hematopoiesis treats

nmyel osuppression arising fromradi otherapy in said patient. 7. The nethod
of claim 1, wherein stinulating hematopoiesis treats neutropenia arising
from chenot herapy in said patient. 8 The nethod of claim1, wherein

stinmul ating hemat opoi esis treats neut s openia arising fromradi otherapy in
said patient. 9. The nethod of claim“l, wherein stinulating hemat opoi esis

treats anem a arising fromchenotherapy in said patient. 10. The nethod of
claim1l1, wherein stimulating hematopoiesis treats anem a arising from

radi otherapy in said patient. 20 11. The nethod of claim1l1, wherein

sti nul at i ndlhendhemethediof daimat, wheeain stipelating handtepolyisfireaty reuttepeatzol ogi ¢

di sease, Ofr,l: ' . it fici r.4drug- i nduced

neut r openi a. Flﬁg g‘%ﬁd%‘%‘?%‘rﬁ’%@%&rﬁgﬂ% gdA 1Toé’f S@ﬁé?nr%? Jd_?f%\}ﬂ'gy’e?rn i mul ati ng
hemat opoi edrdiiced reytrepenipdnisaid patiest.ng from chronic renal failure, or

end- stage renal disease, or arising froma nedical or surgical procedure,
or drug-induced anema in said patient. 13. The nmethod of claim1 further
conpri si ng 18i mulhamethod obclairm], stherin simddting heph@poietotragi ahiaarifrgect i ve

amount of ugan .col ony. .stinul ati factqr, wherein the har.mgcol ogi cal | y
effective grr?gjug@org?q?gall gﬁ@"%t?r?ﬂf‘?%ﬁ&%@?%ﬂ“’i ¥ FEYEC ?}nlagmpﬂ:gfl PBr esence
of sai d oneumgicalhpoeedoe paiuginduckd ancihia insidgadiend cl aim 1 further conprising
separate adm nistration of a pharnacologically effective anount of a human
colony stinulating factor, before and/or after adm nistration of one or

nore conpouBds, Thelmerot ofi dlaint Af@whes comPhiting Sinadthedds adBinisiiagosret od of

claim1 furf‘her on%)rli ?ﬁn .Simulta eohus ad%ni stration of a )
phar macol ogP#EPFRORisly Y SMPURL O G hupag shieRY simpplrung,Briet iwhersih@ieei n t he
pharmacologically effective amount of colony stimulating factor is reduced in the

presence of said one or more compounds.

14, The method of claim 1 further comprising separate administration of a
pharmacologically effective amount of a human colony stimulating factor, before
and/or after administration of one or more compounds, but not simultaneous

administration.

15.  The method of claim 1 further comprising simultaneous administration of a
pharmacologically effective amount of a human erythropoietin, wherein the
pharmacologically effective amount of erythropoietin is reduced in the presence of said

one or more compounds.

16.  The method of claim 1 further comprising separate administration of a
pharmacologically effective amount of a human erythropoietin before and/or after

administration of one or more compounds, but not simultaneous administration.

17. Use of one or more compounds for the manufacture of a medicament for
stimulating hematopoiesis in a patient in need of treatment, said one or more
compounds being selected from the group consisting of compounds described by

formula 1:




phar macol ogi cal ly effective anount of erythropoietin is reduced in the
presence of said one or nore conpounds. 16. The nethod of claim1 further
conprising separate adm nistration of a pharnacologically effective anount
of a human erythropoietin before and/or after admnistration of one or
nore conpounds, but not sinultaneous ,adninistration. 17. Use of one or nore
conpounds for the manufacture of a nedi canent for stinulating
henmat opoi esis in a patient in need of treatnment, said one or nore
conpounds being selected fromth i sting of conpounds descri bed
by fornmula 1: 21 H3C(CH2)1CH (E?Qﬁaﬁﬁfgfﬂﬁn = 7-11. , 18. A conposition
for stinul&@@ﬁﬁ“ﬁ%ﬁdﬂopoiesis in a patient in need of treatnent, said
conposition conprising a pharnmacol ogically effective anpbunt of a
conposi tion_ conprising one or nore conpounds described by fornmula 1:
H3C( CH2) " OLf-( 1) A cpmmepstien for stimulating hematopieiesis dmp @stitrit imnadl of It@amedS, wher ei n
sai d conpogdid | rd =V A A C osition of claim
18, wherein igi&gp%g{r?godsi ?i Sﬁéé“o rlasc{e)fsé%%@ W%%%‘%Qe %gg%aogg%) ‘.:ompos’%(’“

comprising one or more compounds described by formula 1:

H;C(CH;),0H (1)

whereinn =7-11.

19.  The composition of claim 18, wherein said composition comprises at least
decanol.

20.  The composition of claim 18, wherein said composition comprises at least

dodecanol.




