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Cancer is a name given to a group of more than 100 diseases which have
in common the disorganized growth of cells that invade tissues and organs, and which

may spread to other regions of the body, what is known as metastasis.

Different types of cancers correspond to the various types of body cells.
For instance, there are several types of skin cancer, as the skin is formed by more than
one type of cell. If the cancer starts in the epithelial tissues, such as skin or a mucosa, it
is called carcinoma. If it starts in the conjunctive tissues, such as bone, muscle or
cartilage, it is called sarcoma. Other characteristics that distinguish one cancer from the
other are the cell multiplication speed, and their ability to invade other tissues and

organs, close or far from its origin.

The type-C protein kinases (PKC) comprise a group of protein kinases
whose function and regulation are highly conservative. Kinases are also called
phosphotransferases, and they phosphorilate serine and threonine residues from their
substrates and regulate various cell activities, including gene expression, mitosis, cell
movement, metabolism and programmed cell death (apoptosis). PKC are subject to
phosporilation before being activated, such a process taking place during its

translocation of cytosol to the plasmatic membrane. Their activation and cytosol



transl ocation of cytosol to the plasmatic nenbrane. Their activation and
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hypothesis about PKC involvement in cancer has received much attention lately, based
specially on the findings that those enzymes are the substrate for natural promoters of
tumors, the phorbol esters. The increased or reduced activation of the serine-threonine
protein kinases, including PKC, or of the transcription factors modulated by them, may
result in the disorganized growth of cells, inducing the cancer process. In that sense,
many studies have shown that after the activation of the PKC there occurs an increase in
the phosphorilation of transcription factors, among them the nuclear factor Kappa B
(NF- xB) and the activator protein 1 (AP-1), which, by their turn, modulate the
expression of several proteins important for the progression of tumors, including
ciclooxigenase-2 (COX-2). In this way, the activation or blockage of such intracellular

path ways, natural compounds can interfere in the growth and proliferation of abnormal

cells.

Phorbol esters are derived from tetracyclic diterpenes and seem to be
restricted to the Euphorbiaceae and Thymelaceae plant families. Such compounds are
frequently studied due to their particular tumor-promoting inducement and pro-
inflammatory actions. The molecular mechanisms that regulate the tumor-promoting

inducement of phorbol esters are different from the mechanisms that trigger the
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adverse effects caused by them and their non total efficacy. The most frequently

reported side effects are: headache, stomachache, vomits, diarrhea, gastropathies such as
stomach and duodenum ulcers. Corticoids may raise blood pressure, cause asteny and
myopathy, peptic ulcers, petechies, erythema, acne, chronic headache, hirsutism, growth
suppression in children (in long treatments), amenorrhea, cataract and glaucoma,
appetite and weight gain, nausea. NSAIDs, the selective of COX-2, also can increase

risks of serious thrombotic cardiovascular events, coronary thrombosis, and strokes.

As to the effective treatment of cancer, the difficulty is to establish the
distinction between malignant and normal body cells. They share the same origin and
are very similar, leading to the lack of recognition on the part of the immunologic
system faced with a threat. Up to now, cancer has been treated by way of surgery,
chemotherapy, radiotherapy and immunotherapy (monoclonal antibody therapy). The
choice of treatment depends on the location, degree of the tumor and phase of the
disease, as well as the general state of the patient. The complete removal of the tumor,
with no damage to the rest of the organism is the main objective of the treatment, which

can sometimes be obtained by surgery, but the propensity of the disease to invade
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Figures 3A and 3B, 3A being a graph of time vs. frequency of response, and 3B the
expression of the area under the curve of 3A for each tested compound, allowing a

percentage comparison among them.

Figures 4A, 4B and 4C, 4A being a graph of time vs. frequency of response, and 4B
and 4C the expression of the area under the curves of 4A for each tested compound,

allowing a percentage comparison among them.

Figures SA, 5B and 5C, 5A being a graph of time vs. frequency of response, and 5B
and 5C the expression of the area under the curves of 4A for each tested compound,

allowing a percentage comparison among them.
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increased or reduced activation of serine-threonine protein kinases, or of the
transcription factors modulated by them. The chemical compounds of the invention
inhibit the activation of such kinases, particularly PKC (protein kinases C), whose
activity is known to be linked to cancer cells. Also particularly, the transcription factors
modulated by said kinases comprise the nuclear factor Kappa B (NF- «B) and/or the
activator protein 1 (AP-1).

The lanosta-8,24-dien-3-ols of the invention, as well as compositions
comprising them, can be administered to the subject in need of treatment in any
adequate way, enteral or parenteral, including oral, topical, transdermal, subcutaneous,
intraperitonial, intravenous, by infiltration, by inhalation, transdermal, transmucosal,
intramuscular, infrapulmonary, vaginal, rectal, intraocular, and sublingual. Particularly
adequate ways of administration in the present invention are topically and systemically
(infiltration, oral, inhalation by spray, transdermal). The lanosta-8,24-dien-3-ols of the
invention can be comprised in slow or controlled release compositions. Known
adjuvants and excipients can be utilized in such compositions - a reference for
pharmaceutical administration forms useful for the compositions related to the invention
can be found in the publication Remington's Pharmaceutical Sciences, Mack Publishing,

1965-1990.
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benzoate, sodium
agglomerating agents, lubricant agents, disintegrating agents, color and fragrance can be

added to the mixture. Common agglomerating agents are glucose, [beta]-lactose, corn
sweeteners, natural or synthetic gums such as gum arabica, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, wax and similars. Lubricants
include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium
acetate, sodium chloride. Disintegrants include starch, methyl cellulose, agar, bentonite,

xanthan gum, and similars.

The compositions of the invention can also be administrated as liposomes

or coupled with soluble polymers as vehicles.

Liquid dosage forms for oral administration may comprise colorants and
edulcorants to increase acceptance by patients. Acceptable vehicles for water dosage
forms are, water, an appropriate oil, a saline solution, aqueous dextrose, other sugar

solutions and glycols as propylene glycol or polyethylene glycols, phosphate buffer.

In still another aspect, the invention concerns a method of medical

treatment for bodily conditions of mammals linked to the disordered activation of
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of serine-threonine protein kinases, nore particularly PKC, when they

i nfluence the appearance or presence of inflammtion and/or cancer and/or
pain, said method conprising thdXxiLESstration to said mammal of a

phar macol ogi cal effective amount for treatnment of said condition in a
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were kept in filtered-air ventilated cages, with controlled tenperature
(222C)1ngl?wlﬁﬁ}ﬁrﬂ?%39tea§%@%%%l 12h light/1 2h dark cycles, with free access
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held between 8:00 and 17:00 h.

In all examples that follow, statistical analyses with the Graph Pad

Prism® 5.0 software were run.
EXAMPLE 1

A characterization of the irritating effect of certain chemical compounds was effected,

by comparing the results of treating mice ears topically with:

t

a positive control, namely TPA (tetradecanoylphorbol-13-acetate), 2,5ug/ear, in

a vehicle comprising a 3:1 mixture of acetone:ethanol.

- a negative confrol, namely the vehicle, which is a 3:1 mixture of
acetone:ethanol;

- Euphol, 100pg/ear, a compound of the invention, in a vehicle comprising a 3:1
mixture of acetone:ethanol;

- A mixture of 100pg of euphol and 2,5 pg TPA, per ear, in a vehicle comprising

a 3:1 mixture of acetone:ethanol.

5-member groups of mice were topically applied, in the inner surface of
the ears, the comﬁositions above. The thickness of the ears, before and after exposure to

the tested compositions, was measured using a digital micrometer, and the responses



- a positive control, nanely TPA (tetradecanoyl phorbol - 13-acetate),
2,5mg/ear, in a vehicle conprising a 3:1 m xture of acetone:ethanol. a
negati ve wonbvtonlissmanel y the vehicle, which is a 3:1 m eCwns2008/002051
acet one: et hanol ; - Euphol, | OOng/ear,8a conmpound of the invention, in a
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acet onard afdiitAnapplichtioreofiie tegtedepsipofndsi alenyene. t opi cal |y applied, in the

i nner surface of the ears, the conpositions above. The thickness of the

ears, before an flef. exposure fhe tested conpositions, was neasured
using a digital G}}%‘lgé?s ﬁ%@gg,ﬁo%ﬁgﬁg%wésponsesmre expressed as mm Figure |
shows the difference between the ear thickness before and after the

application of tseatbsted, henpubiicly, effzborigainedrwith Bhphal eegisigniferast shown i n
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i npor {a6M inphaih@kaki netic effect upon inflamation. EXAMPLE 2 This was an
eval uation of the effect of the conpounds of the invention upon the PKC
acti VFM@ tQPe skin of mce. The animals received the follow ng 100

ng/ ea EiZions: a positive control, nanely TPA

(tetradecanoyl phorbol - 13-acetate), 2,5ng/ear, in a vehicle conprising a 3:1
m xt ur e of Tasevane ethalioh of theafizegal thy eompotuds|of thraimetntionhgponels cl e, whi ch

is a 3,1 mxture of acetone:ethanol ;.- A mxture of 1001y euphpl and 2,5 ny
Toa. BEE BS B gl R 8 TG PSS 360 i De BLOP R LEbRERE hanol
5- nempehpaigaps of mice were topically applied, in the inner surface of

- a positive control, namely TPA (tetradecanoylphorbol-13-acetate), 2,5pg/ear, in
a vehicle comprising a 3:1 mixture of acetone:ethanol.

- a negative control, namely the  vehicle, which is a 3:1 mixture of
acetone:ethanol;

- A mixture of 100pg euphol and 2,5 ng TPA, per ear, in a vehicle comprising a

3:1 mixture of acetone:ethanol.

S-member groups of mice were topically applied, in the inner surface of
the ears, the compositions above. The PKC activity, before and after exposure to the
tested compositions, was measured using ELISA (enzyme-linked immuno sorbent
assay). Figure 2 shows the absorbance for the three tested compositions, mentioned

above.

As can be seen, TPA promotes a significant increase in the PKC activity
with respect to the group treated with the vehicle, whereas the treatment with euphol

significantly reduces the increase in PKC activity induced by TPA.

Examples 3, 4 and 5 — Nociception

The animals’ nociceptive mechanical threshold was evaluated as the
response frequency of paw withdrawal after ten applications of a Von Frey filament
(VHF, Stoelting, Chicago, USA). The animals were individually placed in 9x7x11

cm transparent acrylic compartments over an elevated wire mesh platform, to allow



the ears, the conpositions above. The PKC activity, before and after
exposure to the tested conpositions, was neasured using ELISA

(enzynme- Iwoketh/iissmano sorbent assay). Figure 2 shows thecahsmokaseoss f or the
three tested conpositions, nmentioned above. As can be seen, TPA pronpbtes a
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with the vehicle e treat ment icantly reduces
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- Noci ception Th ni noci ce mechani cal threshol d was eval uated as
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placed in 9x7x1 1 cmtransparent acryl'ic conpartnents over an el evated wire
mesh pl apéshs (3) a pevaithdeaewe sspomsetwes coasidpedmian tbaiafimebzemovhé théon Fr ey

filanment_was applied ot.he ri.gh aw, wat chi criteria of (1)
appl i cath®h lﬁggﬁeﬁﬁ Pé‘flret 8“3?1% (t4k)le§‘ﬁ‘t %‘E%Waé Vﬁﬁq# 2&8865}? Wi€ssure to
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eval uat ed when all four paws were accommodated on the wire nesh: (3) a paw

wi t hdr aveepsidersp s E0%nael & grspioges, editini@nwithéragialsnegrresponsiiegl tq H80%aw entirely
fromthere ohE mesh; (4) each aninmal was stinulated 10 consecutive tines,
with 1 second duration each stimul ation; (5) each paw w thdrawal was

consi dered as 10% of a response, with 10 withdrawal s corresponding to 100%
response. EXANWPEEZ - lnﬂﬁﬂmmmcyGMWlnémedquandgﬂﬁed by carragenan For
the i nducenent of inflanmmtory pain, each animals received a 20 nl

i ntrapl antar CaF&ﬁﬁ@ﬂﬁdhcbﬁbﬁC&ﬂ i8R0 «;ﬂgélaag\ﬁchl dhith 18 r&deBRE AW NEh PaW.
Aninmals treated with a 0.9% (20 ni/paw)” PBS (phosphat es buffered saline)

sol ut i orinieentas e@tr@@n@mnmjr:@ion o HE/@ﬁW}igBrféﬁ lmgh.tatged rapd vsEsatdena,
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used as control That carragenan dosage produces edema, nociception and

significant size increase in the injected paw.

The animals were treated orally with euphol (30 pug/kg) one hour before
the carragenan injection. Animals treated with subcutaneous injections of 0.5 mg/kg
dexamethasone 4 hours before the carragenan injection were used as positive
control. Hypernociception was evaluated houtly during 8 hours with a 0.6g Von

Frey filament, as well as after 24 and 48 hours after carragenan injection.

The results are shown in figures 3A and 3B, 3A being a graph of time vs.
frequency of response, and 3B the expression of the area under the curve of 3A for

each tested compound, allowing a percentage comparison among them.

As can be seen in those figures, the acute treatment with euphol
significantly reduced the inflammatory mechanical hypernociception induced by
carragenan. Euphol lead to a reduction of nociceptive response similar to the control

group treated with dexamethasone.

EXAMPLE 4 - Persistent inflammatory nociception induced by CFA (Complete
Freund’s Adjuvant)



the carragenan injection. Aninmals treated wi th subcutaneous injections of
0.5 ng/ kg dexanet hasone 4 hours before the carragenan injection were used
as positiwe wontissrs. Hypernoci ception was eval uat ed hourlcy/mswos/m@o8 hour s
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dexanet hasone. EXAMPLE 4 - Persistent infl tory nocgiception i,nduced b
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the nociceptive response.
The results are shown in figures 4A, 4B and 4C, 4A being a graph of
time vs. frequency of response, and 4B and 4C the expression of the area under the
curves of 4A for each tested compound, allowing a percentage comparison among

them.

As can be seen in figures 4A and 4B, the acute treatment with euphol
reduced significantly the mechanical hypernociception induced by CFA, close to the

effect obtained with gabapentin.

When euphol was administered once a day for 5 days, one observes the
inhibition of the nociceptive response caused by CFA during the 6 following days of
treatment. The mechanical hypernociception was reduced again with the start of the
prolonged treatment, as seen with the aid of curves from the 3" {0 the 24" day after

the injection of CFA. Similar inhibition was observed with prolonged treatment with

gabapentin.
EXAMPLE 5 — Neuropathic pain induced by partial constriction of the sciatic nerve

The procedure here employed was similar to the one described for rats

(Pain, 43:205-218, 1990), modified for mice ((Pain, 76:215-222, 1998), and



The results are shown in figures 4A, 4B and 4C, 4A being a graph of tine
vs. frequency of response, and 4B and 4C the expression of the area under
t he curvewoabivdAsgrar each tested conpound, allowi ng a peceaBimgeo20smpari son
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i nduced b artial riction ner rocedure here
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Bortol anza et al {Eur J Pharmacol, 08, 2002) he mce were
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sciatic A e ol
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wi t hout the gy t he post - gperatory . day, a group of animls was
treat ed ch%\lél ﬁ ﬁyﬁﬁpéd{]"e 1033 M PERBEFRELIOR Vi VR @ tdecBral |y wit h
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return of the nothewptlisienmspona figures 5A, 5B and 5C, 5A being a graph of
time vs. frequency of response, and 5B and 5C the expression of the area under the
curves of 4A for each tested compound, allowing a percentage comparison among

them.

As can be seen in figures SA and 5B, the acute treatment with euphol or
gabapentin inhibited in a significant manner the mechanical nociceptive response

induced by the partial constriction of the sciatic nerve.

Likewise, the prolonged treatment with euphol or gabapentin, once a day,
reduced in a significant manner the mechanical hypernociception induced by the partial
constriction of the sciatic nerve, with return to the nociceptive responses on the 10™ day

of treatment.

With the help of the teachings and examples presented herein, a person
skilled in the art is able to reproduce the invention in equivalent ways, using the same
functions to obtain similar results, without departing from the scope of the invention

defined in the attached claims.



simlar to the control group. After that, the prol onged treatnent protocol
was repeated to evaluate a possi bl e devel opnent of tolerance to the
conpound.woheiwassst s can be seen on figures 5A, 5B andpro@iBibs/bebsg a
graph of time vs. frequency of responge, and 5B and 5C t he expression of
the area under the curves of 4A fer each tested conpound, allowi ng a
percent age conpari son anong them AS can be seen in figures 5A and 5B, the
acute treatnment with euphol or gabapentin inhibited in a significant nmanner
t he nechani cal noci ceptive response induced by the partial constriction of
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gabapentin, once a day, reduced in a significant nmanner e nechani cal

hyper noci cepomposifiordiibatdinbipittthe ivegasédadr ednstractiviton dffsetietseinaid ¢ nerve,
with return_to .the nociceptive responses on t 10 day of treatnment. Wth
the hel p of PIRE{ER5¢ rfﬁé)@g?‘?ofmé‘ﬁcar Oé‘ga‘ﬁPréé%%{]”@&eq?@f@Fﬁ- a person skilled
inthe art is able to reproduce the invention in equival ent ways, using the

sane funcl.i bsg aboordingad oladiii Waereiresiid pioteimkinhstarehgioris kingsekom t he scope
of the invention defined in the attached cl ai ns. CLAIMS 1. Use of

I ta-8 2 ien- f t : | f. ph tical iti
that i nibi Coene iy g DRGBRE S PR BR GFEEE fon Bt hEBR ne

protei n ki néses Kappa Bf (NIhacB) madse tiepkiieiof getetd 5 (ARAyl ated by them 2. Use,
according to claim1l, wherein said protein kinases are protein kinases C

3. Use, C i Fm 1, .ein.said t cription factors are the
nucl ear 1(‘%’(:;ct8(%érj a&%ﬁ%@g@h%@n %(g%géﬁﬁlg%lﬁ?lhoétaé%%@h@' OIS AT QRGOMMPRD_ |y 4
Use, accor dbhgugiolcliaicaild], ankeagidersiithkeil aRasha- YeddatfiesN-diwile @ e one or
nor e of eupg}%’_, tirucallol and | anosterol, their isomers, derivatives,
sol vates or g%t es. 5. Use, accordi ng to claim4, wherein a derivative of
said | anosta-8, 24-dien-3-0ls is

5. Use, according to claim 4, wherein a derivative of said lanosta-8,24-dien-3-0ls is

acetate.
6. Use, according to claim 1, wherein a lanosta-8,24-dien-3-ol is euphol.

7. Lanosta-8,24-dien-3-ols for use in the treatment of tumors, inflammation and/or

pain.

8. Lanosta-8,24-dien-3-ols, according to claim 7, wherein said treatment concerns

tumors.

9. Lanosta-8,24-dien-3-ols, according to claim 7, wherein said treatment concerns

inflammation,

10. Lanosta-8,24-dien-3-ols, according to claim 7, wherein said treatment concerns

pain.

11. Method of medical treatment for bodily conditions of mammals linked to the
disordered activation of serine-threonine protein kinases, particularly PKC, said
method comprising the administration to said mammal of a pharmacological
effective amount for treatment of said condition in a pharmacologically

acceptable carrier or excipient.



acetate. 6. Use, according to claiml1l, wherein a | anosta-8,24-dien-3-0l is
euphol . 7. Lanosta-8,24-dien-3-0ls for use in the treatnment of tunors,

i nfl ammatwonomndésie pain. 8. Lanost a- 8, 24-di en-3-0l s, aecwonsongod20sicl ai m 7,
wherein said treatnment concerns tunorss. 9. Lanosta-8, 24-di en-3-o0l s,

accor di ng,t | i d t : ! t4.@n. 10.
Lanost a- ?2%%#@&%%?@@%?&%@?%’QW%%Q%I %ﬁoggwmﬁgdgﬁ%ﬂss%ihg%eﬂg? ment
concerns paippearhitice dgirbsedccod! inBainmation asdementerfand/obpadinl y condi ti ons of
mammal s |inked to the disordered activation of serine-threonine protein

ki nases. 1RaRfid Aotk il 8 TIDAf sRIARAibS Hithal i AR BHERL L 0D 1O
said mammal of & pharmacol ogi cal’ erfective anount for treatnent of said
condition in a pharmacol ogi cally acceptable carrier or excipient.12.

Met hod, décdfadhory aasouling rie 1dlainmhids ewhereiai theparfidiop! dEnatinentoPCPHE| uence t he
appear ance Of, presence of inflamration and/ or cancer and/or pain. 13.

Met hod, acc%lﬂai%%a '8 claim 11, wherein the nedical treatnent concerns
tumors. 14. Method, according to claim 11, wherein the nedical treatnent
concer ns 1bnMahohtanding 5o clve hbdvheseio thedinedjcal dreetmaginfedquicerngtpéiei n t he

medi cal treatnent concerns pain.



