WO 96/ 23512 PTC/ CA95/ 00617
-Extracts of shark cartilage, process of production and uses thereof

BACKGROUND OF THE | NVENTI ON Cartilage is an avascul ari zed

ti ssue and has been studied as a potential candidate containing
anti - 5 angi ogeni ¢ factors. | SO a tissue which is

relatively resistant to tunor devel ~~ The tunor associ at ed
with cartilage, chosSoUdDaINSTALLATION: FORad TELEVISIMASEHTari zed of solid
tunors. Angi ogenesis i s one of the inmportant factors in the

devel opment of a tunor. 10 Di screte solid tunoral masses pear if the
tunmor cells Zhea p#@ﬁ&ﬁélﬁﬁéOEdj&@enﬁhﬂnuﬂnﬁﬁn¢kﬁﬂuw%P?i%@&%and to
suppl y theléoﬂyiétéli?néhoﬁﬁadéncibﬁﬁﬂegr E(il. t g f:.&PtéHcﬁx of whidRVvPsved in
t he stlnulatlon of nglogene3|s have b tudied for their role in
the devel opht¥edof PaRSr londspsa eraﬁﬁl éﬁ@qﬂfﬂﬁ4:4%ﬁﬂ¥ﬁ§§%s tReFeas drugs

havi ng an enclosﬁﬁebogﬁé’ﬂﬁ.‘g b.li'h'lahlgbdryunﬁéi'l WHe/ chahedebeay ehuse
|nvest|gated ? alLorac%gg%o ¢¥§ g_ mﬂh or. foro to éfectlng
regressi on %? ﬁﬁﬁ gaing E HAE bddd SREHAT 2 iR ERCEDTN ar

cartil age |ﬁroﬁﬂ panedlves contalns substance t hat |nh|b|ts t he
vascul ari zation of solid tunors (Langer et al., 1976). Because of
its encourgg gRgotential as anti-tunor WD 96/ 23512

PTC/ CA95/ 0 1 -2- agent, sources of
greater supply of cartil age have been | ooked for. Shar ks
are aninmals being a potential source of this ki nd of angi ogenesi s
i nhi bitor because their 5 endoskel eton is conposed entirely of
cartil age (6% of their body weight versus 0.6%in cal ves). Sharks
have al so as an interesting characteristic a | ow propensity

to .devel opi ng tunors. Many hypot heses have been el aborated to
explain this low probability of developing 10 tumors i n sharks.

Marchal onis et al. (1990) have shown | gM anti bodies able to readily
attack any aggressing agent. MKinney et al. (1990) have shown that
shar ks have macrophages capable of differentiating normal cells
fromneoplastic cells and of destroying the latter. 15 Rosen and
Wodhead (1980) have postul ated that the rarity of tunors in

el asnmobranchs (a group to which pertain sharks and rays) m ght be
due to the high ionic strength of their tissues, which is equival ent
to a high body tenperature. In these conditions, these authors 20
believe that the i mmune systemexerts a close to 100% i rmunol ogi ca
surveillance. More et al. (1993) have di scovered that sharks
produce an am nosterol having anti bacterial and anti protozoal
properties. Finally, Leeand Langer (1983) and Fol kman and

Kl agsbrun (1987) 25 have shgw’ndelidds Bedaatefiscepr oduce a substance whi ch
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d Langer ([err].cit.)
rom shark cartil age

- 3- i nhi bits neovascul ar

have isolated this substance by e

in denat uri ng condi ti ons (guani di ne extraction). This process
of extraction is however very 5 |l ong (41 days) m ght generate extracts
havi ng denat ur ed factors and the yield of active conponents is far
from excellent. Wiile the active substance isolated from

cal ves has a nol ecul ar wei ght of about 16 kil odaltons (kd), the sane
group of researchers have not given a 10 preci se nol ecul ar weight to
the one retrieved in sharks. This substance is only defined has
havi ng a nol ecul ar wei ght hi gher than 3500 daltons. G kawa et al.
(1990) have applied the same nethod of extraction as the one . -,
described by Lee and Langer, but of a much shorter 15 duration (2 days
i nstead of 41 days). The anti - angi ogeni ¢ substance isolated from
shark cartil age by O kawa et al. is restricted to a nol ecul e havi ng
a nol ecul ar wei ght ranging from 1000 to 10, 000 dal tons.

Schi nitaky (USP 4,473,551) has described a water extract 20 of crude
powdered shark cartilage which fraction of nore t han 100, 000 Dal t ons
has an anti-inflammatory activity al one or in conbination with

gl ucosam ne. No suggestion of a conponent of this extract having an
anti -angi ogeni c or anti-tunor activity is nmade in this patent.

Kuet ner 25 et al. (USP 4,746, 729) have isolated a pol ynor phonucl ear
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-4- neutrophil (PHN) elastase. inhibitor from bovine

cartllage This i nhi bi tor has been obtai ned fron1an _agueous extract
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