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Class scorpions. In their natural habitat, the venom of scorpions is an
opal escent, mlky fluid with pH 7.12 and it contains nucus, |ipids,

car bohydFieldof thellmeergtiords, i norganic salts, |ow nol ecul ar wei ght organic
nol ecyl es and a wide 20 variety of proteins with nol ecular wei ghts rangi ng
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Sample Na My Cu (ng/L) Zn (ng/L)Cd Pb (nmg/L) (ng/L) (mg/L) (nmg/L) (ng/L)
Scor pi on venom 11421 4.120.28 4.660.35 0.0690.006 11.180.7<0.004* <0.01*

*Heavy nmetals with |evels below the lower limt Table I11.
Chem cal - physi cal properties of Rhopal urus junceus scorpi on venom 10used in
formulations for this invention. Taple IV. Table of relative nolecular

wei ghts (RMWN of proteins in scorpion venom 150bt ai ned t hrough nol ecul ar
excl usion using | owpressure liquid chromatography and pol yacryl am de gel

el ect r ophfibRasS GthEEVIME - thking! el $Bedit efchibAr ofveh@Rstexinbon certain cell
receptors in gliomas as a basis showed that this toxin is a highly specific marker
for other kinds of tumors whose cells have a common embryonic origin with the
Central Nervous System (CNS) cells (Lyons SA, O’'Neal J, Sontheimer H:
5 Chlorotoxin, a scorpion derived peptide, specifically binds to gliomas and tumors
of neuroectodermal origin. GLIA 2002; 39:162-73.) Additionally, recent works have
shown that chlorotoxin not only inhibits “in vitro” glioma growth but has a capacity
to prevent the invasion and spreading of this kind of tumors into brain regions
which have not been damaged due to its specific and selective interaction with
10  methalloproteinases, which are enzymes having to do with the high invasive rate
of this kind of cancer (Deshane J, Garner CC and Sontheimer H: Chlorotoxin
inhibits glioma cell invasion via matrix metalloproteinase-2. J Biol Chem 2003;
278:4135-44.) In 2004, another patent on the antitumor activity of an isolated toxin
from the Buthus martensis karsh scorpion on animal-implanted tumors

15 (EP20020774251) was published.

In some cases, there is a wide variety of formulations with the ability to treat or
cure cancer under the described patents. Yet, these cases do not prove this
quality is unique of some of the types of scorpions and toxins involved in their
20 manufacturing. On the other hand, the described toxins obtained from Leiurus
quinquestriatus scorpions do not show antitumor activity per se, as in the case of
chlorotoxin and Buthus martensis karsh, which can be used only to treat certain

types of tumors as isolated toxins and not as a mix of toxins in whole venom.

25 In Cuba, there is a Rhopalurus junceus scorpion venom diluted solution whose
antitumor activity has been proved empirically in studies. During this work, the
solution was administered to domestic animals with spontaneous tumors and
tumor reduction and obliteration and good survival were observed (CU 22413 A1.)
This invention has distinctive features in the sense there is no knowledge about

30 any pharmaceutical formulation for the therapy and life quality improvement which

are claimed by this invention.



a 72 kDa 60 kDa 45 kDa 30 kDa 14 kDa 8 kDa 5 4 kDa Table V. Active
principles with toxic activity on tunor cells identified from Rhopal urus
junceus whol e venom Peptide Ml ecular weight | Amount of am no acids

R LB-01 544.42 Da 10 R LB-03 1964.0 Da 4% 17 R LB-04 4748.14 Da 43

R LB-05 908.0 Da ; 8 RLB-07 707.03 Day, 7 R LB-08 712.42 Da

Details description of the invention

The composition and pharmacological properties of Rhopalurus junceus scorpion
5 venom and/or its derivatives make it a highly valuable natural drug and its anti-
inflammatory, analgesic and anti-carcinogenic effects differentiate it substantially
from other similar products in the market. It is a totally natural drug combining
high-efficacy components to fight tumor cells (peptides) and others that provide it
with analgesic and anti-inflammatory activity. Additionally, it has beneficial effects
10 through the induction of tumor cell apoptosis and through its analgesic and anti-
inflammatory properties. These features make it very valuable for improving the
quality of life of patients suffering from cancer diseases and their related
inflammatory conditions. It has been found that the composition of the natural
product resulting from this invention includes a series of low molecular weight
15 proteins with in vitro anti-carcinogenic activity whose action confirms potential in

vivo antitumor activity.

One of the purposes of this invention is determining the composition of and
describing the peptides which are the active principles with antitumor activity found
20 in venom. The summaries on qualitative composition, chemical screening,
chemical-physical properties and pharmacological activity of scorpion venom are

shown in Tables I, II, 1lI, 1V, V, VI and VII, respectively.

Table |. Chemical screening of Rhopalurus junceus whole venom used in

25 formulations of this invention.

Assay Results

Dragendorff Assay Negative
Iron Chloride Assay Negative
Shinoda Assay Negative
Lieberman-Burchard Assay | Negative




17 RLB-09 1203.44 Da 12 R LB-14 5930.45 Da 50 7 Table VI. Sunmary of
toxi col ogi cal studies General toxicology R junceus venom (ng/kg) Acute

t oxi col ogy P route Irritability 5-20DL50=16,41ng/kg (My H)
5
Ninhydrin Assay Positive
Carbohydrates Positive
Lipids Positive

Table Il. Determination of metal ions in Rhopalurus junceus whole venom.

Sample | Na Mg K Cu (mg/L) Zn(mg/L) | Cd Pb
(mg/L) | (mg/L) (mg/L) (mg/L) | (mg/L)
Scorpion | 114421 | 4.12+0.28 | 4.66+0.35 | 0.069+0.006 | 11.18+0.7 | <0.004* | <0.01*
venom
5

*Heavy metals with levels below the lower limit

Table lll. Chemical-physical properties of Rhopalurus junceus scorpion venom

10 used in formulations for this invention.

Property Acceptance index
pH 5-7

Protein content 5-15 mg/mL
Appearance Opalescent

Color Whitisth

Table V. Table of relative molecular weights (RMW) of proteins in scorpion venom
15 =obtained through molecular exclusion using low-pressure liquid chromatography
and polyacrylamide gel electrophoresis (SDS-PAGE.)

Relative molecular weights




Opht hal m cN. E. Mouth nucoseN. E. Repeat dose toxicity Repeat oral dose
toxicityll00 (28 days) Subchronic oral toxicity (90 days) Witer and food

i nt ake Wei ght gai n Hemat ol ogi cal and bi ochem cal paraneters Rel ative wei ght
of organs Pat hol ogi cal anatony Especial toxicity NE NE NE NE NE
R junceus venom (ng/kg) M cebone margow micronuclei Oral (acute)

Oral (repeat doses, 28 days)

272 kDa
60 kDa
45 kDa
30 kDa
14 kDa
8 kDa
<4 kDa

Table V. Active principles with toxic activity on tumor cells identified from

Rhopalurus junceus whole venom.

Peptide Molecular weight | Amount of amino acids
RjLB-01 544.42 Da 10

RjLB-03 1964.0 Da 17

RjLB-04 4748.14 Da 43

RjLB-05 908.0 Da

RjLB-07 707.03 Da

RjLB-08 712.42 Da 17

RjLB-09 1203.44 Da 12

RjLB-14 5930.45 Da 50




100 ip4,10-13,13 Legend: N.E.: No effect 9 Table VII. Sunmary of
phar macol ogi cal studies Phar macol ogy Ef f ect

Table VI. Summary of toxicological studies

General toxicology R. junceus venom | Effect
(mg/kg)
Acute toxicology
Oral route 2000 N.E.
IP route 5-20 DLso=16,41mg/kg (M y H)
Irritability
Dermal - N.E.
Ophthalmic - N.E.
Mouth mucose - N.E.
Repeat dose toxicity
Repeat oral dose toxicity 100 N.E.
(28 days)
Subchronic oral toxicity 0,1-100 N.E.
(90 days)
Water and food intake N.E.
Weight gain N.E.
Hematological and biochemical
parameters N.E.
Relative weight of organs N.E.
Pathological anatomy N.E.
Especial toxicity R. junceus venom | Effect
(mg/kg)

Mice bone | Oral (acute) 2000 N.E.
marrow Oral (repeat | 100 N.E.
micronuclei doses, 28

days)

ip 4,10-13,13 N.E.




Antiproliferative Cytotoxicity in epithelial tunor cells

Legend: N.E.: No effect
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Table VII. Summary of pharmacological studies

Pharmacology

Effect

Antiproliferative

Cytotoxicity in epithelial tumor cells

Antitumoral

Murine solid tumor growth retardation

Antimetastasic

Murine lung metastasis reduction

Analgesic

Reduced CNS and peripheral pain

Anti-inflammatory

Reduced inflammation after topical, oral and

intraperitoneal administration

The following procedures were carried out in order to determine the composition of

the mix in this invention.

e Chemical screening

Determination of whole proteins through the Lowry method, modified.

e Separation of peptides as per molecular weight groups through low-

pressure liquid chromatography separation using a 12 HR 10&30 Superose

column.

e Polyacrylamide gel protein electrophoresis (SDS-PAGE.)

e Separation of whole venom and of peptides through high-resolution liquid

chromatography using a reverse-phase C18 column.

e Determination of 220nm- and 280nm-wavelength UV spectra.

e Cell viability in normal and tumor cells.

e Analysis of each peptide of interest through mass spectrometry.

According to the results from acute and subchronic toxicity assays done in mice,

the product from this invention is non-toxic.




Anti t unor al Murine solid tunor growth retardation
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The studies which are described in detail below as examples of the invention

product do not limit the scope of this application whatsoever.

In order to carry out the experiments given as examples of work, several scorpions
were chosen and their venom was extracted through electrical stimulation and
diluted in adequately distilled water. It was later clarified by centrifugation at 10
000 rpm for 15 minutes to eliminate components such as mucus and cell debris.
Venom protein content determination was performed through the Lowry method,

which showed a 5-15 mg/mL concentration.

Intraperitoneal (IP) administration route

Assay substance and positive control were administered first. After 30 minutes, a
10-15uL croton oil solution was administered to each surface inside and outside
the right ear of animals and the left ear was used as control. After three hours,
animals were sacrificed following the usual standards for the species (according to
FELASA), both ears were severed and round 8-mm diameter samples were taken

with a punch and weighed on an analytical scale.

Topical administration route

First, the 25-30uL croton oil solution was applied on each of the inner and outer
surfaces of the animal’s right ear and the left ear was used as control. Then the
assay substance was given immediately. After three hours, animals were
sacrificed following the usual standards for the species (according to FELASA),
both ears were severed and round 8-mm diameter samples were taken with a

punch and weighed on an analytical scale.

Oral administration route



Murine |ung netastasis reduction Ant i met ast asi c Anal gesi c
Reduced CNS and peripheral pain

11

The 25-30uL croton oil solution was administered on each of the inner and outer
surfaces of the animal’s right ear and the left ear was used as control. Then the
assay substance was administered by oral route immediately. After three hours,
animals were sacrificed following the usual standards for the species (according to
5 FELASA), both ears were severed and round 8-mm diameter samples were taken

with a punch and weighed on an analytical scale.

Topical administration of croton oil provides a proper skin inflammation model for
evaluating anti-inflammatory agents. The croton oil active principle is Phorbol-12-
10  Myristate 13-Acetate (PMA), which is a potent pro-inflammatory agent whose
epicutaneous application results in histological and biochemical changes including
higher vascular permeability and vascular rupturing, leukocytary infiltration, protein
C activation and a greater release of arachidonic acid and its metabolites. PMA is
also known to be a powerful neutrophil activator and there is wide and powerful

15 blood irrigation in the ear.

IP administration route

IP administration of the 1-5 mg/kg doses per body weight inhibited swelling
20 induced by croton oil in mice ears (Table VIII), and the 3 mg/kg dose was more
effective than the IP administration of 15 mg/kg dexamethasone in experimental
animals as it had a higher inflammation inhibiting effect (97% vs 60.86%.) The 5
mg/kg dose did not differ statistically (p > 0.05) from the positive control
(dexamethasone.)
25



Reduced i nflammuation after topical, oral and intraperitoneal adm nistration
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Table VIII. Effect of intraperitoneal administration of R. junceus venom in the mice

ear edema model

Group Extinction of edema (mg) | Inflammation inhibition,
%
Control 7,043 £ 0,27 -
R. Junceus venom | 1 mg/kg | 5,050 +1,47 b 27,12
3mg/kg | 1,483 +£0,93 c 97,46
5mg/kg | 4,020 + 1,41 db 44,09
15 mg/kg dexamethasone 3,117 £1,09d 60,86

Values are the mean +SD. Groups having at least one common letter do not differ

statistically. (p > 0.05.)

Oral administration route

Administration of 5-, 10- and 20-mg R. junceus venom results in significant ear
weight loss compared to the negative control group (Table IX), but it doesn’t
compare statistically to swelling inhibition induced by dexamethasone, which is a
good steroidal anti-inflammatory drug that inhibits phospholipase A, (the enzyme

that is the route for arachidonic acid.)

Table IX. Effect of oral administration of R. junceus venom in the ear edema model

in mice.
Group Extinction of edema | Inflammation inhibition, %
(m/g)
Control 11,28 £1,29 a -
R.  junceus | 5 mg/kg 768+0,50c 35,72
venom 10 mg/kg 8,056+0,57c 37,39
20mg/kg |7,76+1,01c 38,02
15 mg/kg dexamethasone |4,87+0,95b 53,70




Anti -infl ammat ory

13

Values are the mean £SD. Groups having at least one common letter do not differ
statistically. (p > 0.05.)

Topical administration route

Topical administration of R. junceus venom resulted in auricular edema reduction

compared to the control group, as shown in Table X.



5 The follow ng procedures were carried out in order to
determ ne the conposition of the mx in this invention. Determnation of
whol e proteins through the Lowy nethod, nodified. 10 Chemi cal screening
Separ ation of peptides as per nol ecul ar wei ght groups through | ow pressure
l'iquid chromatography separation usingsa 12 HR 108' 30 Superose col um.

Pol yacryl am de gel protein el ectrophoresis (SDS-PACGE.) 15 Separation of
whol e venom and of peptides through high-resolution [iquid chronatography
USi Ng a MeuRS XCHHERE8f gﬁcﬁoédm?histra@éﬁ%frwnﬁhcéﬂs ¥endrOMMhedd4t edema
280nm wavel engt h UV spectr a. Il viability in normal and tunor cells.
Anal ysi s ngdetacmigsept i de of i nt erest through mass spectronetry. 20
According to the results fromacute and subchronic toxicity assays done in
mce, the product fromthis invention is non-toxic.

Group Extinction of edema | Inflammation
(mg) inhibition, %
Control 12,00 £ 0,48 a -
R. junceus venom | 10 mg/kg 8,87 +0,66 C 28,23
20 mg/kg 8,256+0,83¢c 21,70
Bencydamine 487+1,40b 67,60

Values are the mean +SD. Groups having at least one common letter do not differ

statistically. (p > 0.05.)

Table XI shows the results from the study that was done. Oral administration of R.
10 junceus venom brought a slight granulomatose tissue inhibition that took place
compared to the negative control group, which suggests activity in the proliferative

phase of inflammation. The two studied product doses had a similar effect.

Table XI. Effect of R. junceus venom on cotton pellet-induced granulomas in rats.

15
Group Granuloma weight (mg) Inhibition, %
Control 103,33 £ 5,08 a -
3 mg/kg dexamethasone | 565,40 + 14,84 b 44,09
10 mg/kg R. Junceus | 80,60 +4,74c 20,95
venom
20 mg/kg R. Junceus | 83,10 +6,52c¢c 18,49
venom

Values are the mean +SD. Groups having at least one common letter do not differ

statistically. (p > 0.05.)



10 The studies which are described in detail below as exanples of the

i nvention product do not |limt the scope of this application whatsoever. In
order to carry out the experinents given as exanples of work, several
scorpions 5 were chosen and their venom was extracted through el ectrical
stinulation and diluted in adequatelygdistilled water. It was |ater
clarified by centrifugation at 10 000 rpmfor 15 mnutes to elimnate
conmponents such as nucus and cell debris. Venom protein content
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ng/ mL concentration. IO Intraperitoneal (I1P) adm nistration route Assay
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out si b PRTFREed; b R EoEP HEuTE 2 DB ke 8T o STRENOTBOER TG

After threspdutively, ani mals were sacrificed follow ng the usual standards
for the species (according to FELASA), both ears were severed and round
8- mm di anet er sanpl es were taken with a punch and wei ghed on an anal yti cal

scal e. 2%n5%§&@klsaf§“an'k§9rﬁbb@§b ifOt t@mbt Igrbwit Rd2 net&dthsis! @oORading
sol ution was applied on each of the inner and outer surfaces of the

ani mal ' s prodyets whichegan inhidit thist casaplewpsoaeseds an altsratiye forrfeatingimes s ay
substanc%c]é%§ ?I ven imedi ately. After three hours, animals were 25
sacrifice Prowi ng the usual standards for the speci es (according to
FELASA), both ears were severed and round 8-nmm di aneter sanples were taken

wth punch.and hed on a cal scal.e. admn str tiQn route
11 TH§ ﬁ‘aﬁmn%%'\t"%ﬂp ?né'?)q' ?\%% armatian & &is g’l‘?d ﬁg Mner and
out er SumRbagk Yratulémea. ﬁﬂklﬁﬁidnﬁnfstrﬁfﬁn Qfducéﬂdwé\MBIobﬂfvbsgarfoMﬂﬁétldrﬁmdheS
control. Then t he assay substance was adm ni stered r out

i mredi at @rgnulgmataset tiysiie hblﬁ%ﬂ%n?ﬂ%l@; %ﬁ’ewgiadh?f:f’ céﬂ“Q/!SQI(H?A) Hasqshe usual
t andar d d
S S 55, S ST SH Ao SR By e

anal yti cgrosmsal e. Topi cal adm nistration of croton oil provides a proper
skin _infla bhﬂ] nodel for evaluating anti-inflammtory agents. The croton
oi | éétl&%nﬁ ¥ple is Phorbol-12- 10 Myristate 13-Acetate (PMA), which is

a pot ent Tabfer XNf EASEEIFR.YJAEBDE véh@rﬁ%cﬁﬁih%r@ﬁ&ﬂb@pém@ﬁlhmbh grariudsrat s i n
hi st ol ogi cal and bi ochem cal changes i ncludin gher vascul ar, perneability

and vascweightrans: carmire cv@enbm@mntﬂmuqeﬂam?ammabwmwgenseﬁﬂ%@tﬁon and
a greate ﬁiease of arachidonic acid and its netabolites. PMA is al so

known to be a’ powerful neutrophil activator and there is wi de and powerful
15bl ood |rr|gat|on in the ear. IP admnistration route | P adm ni stration of

the 1-5 I-kg—doses—per—body m&n—%@—t—nﬁ—bn—bed—eﬁg f i t
oi ? in rn@’@“@ars (TaEI e VI f) loma 3 ng/vﬁfg s Fa\%ﬁ‘é %?@tée?ZACSPQ/(,r?th

the P adm nistration of 15 rrgq:_xs plexamet hasone i p experinmental animals as
it had a_higher inflanmmtiaon hlflnn ef fect (9¥%vs 60.86% ) The 5| ny/ kg

dose di dGentrali ffer statisticaPf ¥ H13°0. 05) from PHI3R0IAYVE cont rol
(dexanmettigsoney ) ogis |3 mgikg | 3,59 % 0,35 0251 £0,015°
venom 5mg/kg | 2,56 +0,74° 0,127 + 0,020°

U

20
Groups having at least one common letter do not differ statistically (p > 0.05.)

A: Absorbance at 490 nm

25 Table XllI shows the results of the analgesic effect of R. junceus venom inoculated

intraperitonially to the 3% acetic acid-induced contorsions model in mice.



12 Table VIII. Effect of intraperitoneal adm nistration of R junceus
venomin the mce ear edema nodel G oup Control Extinction of edena (ng)
7,043 0,27 Inflammationinhibition, R Junceus venom 1 ng/ kg 5,050 1,47
b 27,12 3 ng/kg 1,483 0,93 ¢ 97,46 5 ng/kg 4,020 1,41 db 44,09 15 ny/ kg
dexanet hasone 3,117 1,09d 60, 86 Val ugg are the nean SD. G oups having at

| east one common letter do not differ statistically. (p > 0.05.)

10

Experimental Dose No. of contorsions | Inhibition in the No.
groups (mg/kg) X+*DS of contorsions, %
NC - 36,22 + 5,11° —mmmmanan

All groups treated with the different venom doses showed much lower (p < 0.05)
abdominal constrictions compared to the negative control group. The 2.5- and 7.5-
mg/kg venom doses had a similar effect than that in the group given aspirin, a
known analgesic drug. On the other hand, the 5.0 mg/kg R. Junceus venom dose
showed a higher inhibition (87.74%) than that obtained from the administration of
100 mg/kg aspirin (49.28%.)

Table XIil. Effect of the intraperitonial administration of R. junceus venom in the

acetic acid-induced abdominal contorsions model.

Experimental Doses No. contorsions % inhibition of No.
groups (mg/kg) |X DS of contorsions
CN - 36,22+511° —mmeen
ASA 150 18,37 + 4,63 ° 49,28
Venom of R.[1 22,25 + 4,53 ° 38,57
junceus 2,5 17,87 + 5,59 ° 50,66
5 444+433 ° 87,74
7,5 17,86 £ 5,30 ° 50,69




5 Oal admnistration route Adm nistration of 5-, 10- and 20-ng F2. junceus
venomresults in significant ear weight | oss conpared to the negative
control group (Table IX), but it doesn't 10 conpare statistically to

swel ling inhibition induced by dexamet hasone, which is a good steroidal
anti-inflammatory drug that inhibits phospholipase A2 (the enzyne that is
the route for arachidonic acid.) Table | X. Effect of oral adm nistration of
R junceus venomin the ear edena nodel in mce. Extinctionofedema (niQ)

I nfl ammé%g)xr imhi b tiorn, 45 G oup 18%&%631) 11,728 é,,ég{’gga Rjunceus ng/ kg

7,68 O, c 35,72 vendm 10 no/k ,o7 ¢ 37, 0 ng/kg 7,76 |1,01 c
38,02 | R junceusvenom |1 22,25 + 4,53° 38,57
2,5 17,87 £ 5,59° 50,66
5 4,44 +433° 87,74
7,5 17,86 + 5,30° 50,69
NC: Negative control; No: Number

ASA: Aspirin
Groups having at least one common letter do not differ statistically (p > 0.05.)

5 Oral route administration

As evidenced in Table XIV, all groups which were given various venom doses
showed a markedly lower number (p < 0.05) of abdominal constrictions compared
to the negative control group. A comparison of the venom doses used with the
10  positive control group (aspirin) showed a marked analgesic effect. Doses of 10-,
15- and 20-mg/kg R. junceus venom inhibited abdominal contractions in a way
similar to that of aspirin. Whereas the 50-mg/kg dose did not bring about
statistically significant differences from the positive control, it attained a 54.78%
inhibition of abdominal contorsions in the experimental animals.
15
Table XIV. Inhibition of acetic acid-induced abdominal contorsions after the oral

administration of R. junceus venom.

Experimental groups Dose (mg/kg) Inhibition in the No. of
contorsions, %

NC - [
ASA 150 47.01
R. junceus venom 1 18,84

10 36,23




15 ng/ kg dexanet hasone 4,87 0,95 b 53,70 13 Values are the nean SD.
G oups having at |east one common |letter do not differ statistically.

0.05.) Topical
venomresulted in auricul ar edema reduction conpared to the control

(p >

adm ni stration route Topical admnistration of fR junceus
group,

as shown in Table X 14 Table X Effegt of topical admnistration of R
junceus venomin the ear edema nodel in mce. G oup Extinctionof (ng)
edema I nflammation inhibition, % Control 12,00 0,48 a R junceus venom

10 g/ kg

1-8,87 0,66 ¢ -29, % 39,85
20 43,19
50 54,78

10

15

20

25

NC: Negative control
ASA: Aspirin

e Thermal analgesia model in mice.

The method described in Drug Discover was used.

OF1 male mice weighing an average 20-25g from the National Center for
Laboratory Animal Production (CENPALAB) were used.

(pag. 16)

The animals were placed on a (UGO-Basile) hot plate at a 55°C constant
temperature both before and after administering the assay substance. The latency
of the nociceptive response in the form of hind leg licking or jumping was
measured. Only those animals which showed a nociceptive response within 20

seconds were chosen for the assay. Selection ended at 40 seconds.

After administering a physiological saline solution to the negative control, 4%
codeine to the positive control, and the various R. junceus venom doses, response

latency time in each animal were measured after 2-3 hours.

During this work, nociceptive reactivity to a thermal stimulus in mice was
measured using the hot plate assay, which is an acute pain sensitivity test to
detect opiod analgesia as well as some kinds of significant hyperanalgesic dorsal
spine reactions. A substance is considered to have significant analgesic properties

when an animal’s normal reaction time doubles with its administration.



20 mg/ kg 8,25 0,83 c 21,70 Bencydamne 4,87 1,40 b 67,60 5 Values are
the mean SD. Groups having at |east one common |etter do not differ
statistically. (p > 0.05.) Table XI shows the results fromthe study that
was done. Oral administration of R 10 junceus venom brought a slight

granul omat ose tissue inhibition that tok place conpared to the negative
control group, which suggests activity in the proliferative phase of

i nfl ammati on. The two studi ed product doses had a simlar effect. Table Xl .

Effect offHR ahilBESiE eI RNuABELPNeREM! Bl sHOWH Fe ¢idiliré U bAGERabIE X\AL S.
G oup G anul oma wei ght HIE I nhi bition, % Control 103,33 5,08 a 55,40

14, 84 b Reswlisliadigateatingt R siminisiratioy of thrgeidsmes iidbe Produesignificantly
reduced hot plate thermal stimulation. Figure 1 shows that the three R. junceus
venom doses significantly expand nociceptive response latency spans during the

5 hot plate assay with mice.

Pain inhibition in the various experimental groups is shown in Table XV. A
powerful heat-induced inhibition of algesia is observed, with the highest inhibition
taking place 2 hours after administration. There is a potent effect after three hours,
10 and although 2.5- and 7.5-mg/kg doses have a similar effect on the positive control
it is the higher dose which has a longer effect which is greater than that of

codeine.

Table XV. Effect of R. jenceus venom administration in the hot plate model.

15

Group Dose (mg/kg) Inhibition, %
2h 3h
Control - 26,52 a 16,76 a
R. junceus venom | 2,5 173,96 b 92,53 b
5,0 109,19 ¢ 36,31 a
75 145,55 bc 165,54 ¢
Codeine 40 120,35 ¢ 94,17 b

Groups having at least one common letter do not differ statistically (p > 0.05.)

The results of the hot plate test evidence that the R. Junceus venom has an anti-
20  cociceptive effect on the central nervous system that is higher than the one on the
bone marrow as a greater and more complex neuron integration is needed for the

licking and jumping response.



80,60 4,74 c 20,95 20ng/ kgR Junceus venom 83,10 6,52 c¢ 18,49 15 Table
X'l shows granul oma wei ght and carm ne content values for the different
experimental groups. The toxin | owered the granul oma weight 1.32 and 2.05
times conpared to the control group (p < 0.05) with its 3- and 5-ng/kg
doses, respectively. 5 Angiogenesis isga key process for tunor growth and
netastasis, so having products which can inhibit this conplex process is an
alternative for treating tunor diseases. 10 Carmine content is an indicator
of the fquBR XN %mt%%&eﬁﬁeﬂﬁﬂlﬁ jUHcéJES(%rbmﬁ%Bngrrﬁmé' @BBel fbPXi N
admi ni stration reduced new bl ood vessél formation in the granul omatose
tissue bfeaenwzolyrdﬁ#emdga%mNAmd@mags— 5-ng/ kg (I F) doses, respectively,
with a significant statistical difference between all experinmental groups
15(p < 0.001.) Table Xl I. Effect ofJunceus venom adm ni st ered

i nt r aper iissayaubstamcey’ anul qrGoneBrgidticm(*/ed)m neExtent eof 'damage to
G nul ofawel gt Carmi ne. contlent. (ASDy (gSD)  GINAOIC a6 53 g 413
0,0148 R junceus 3 ng/kg Median +SD)
Negative control - 0,069 + 0,004
R.  junceus scorpion | 7,50 0,023 + 0,009*
venom 18,70 0,36 + 0,002*
37,50 0,047 + 0,003*
56,20 0,069 + 0,012
75,0 0,075 £ 0,011
Ascorbic acid 200 uM 0,130 + 0.006*

5 Different letters mean a statistical difference (p < 0.05) compared to control.

Table XVII. Pro-oxidative potential of R. junceus scorpion venom in the model for
Fenanthrolin/Cu2*-induced DNA damage.

Assay substance Concentration Extent of damage to DNA
(ug/mL) (OD at 532 nm: Median +SD)
Negative control - 0.40 + 0,005
R.  junceus scorpion | 4,50 0,024 £ 0,006
venom 9,01 0,026 £ 0,010
18,02 0,037 £ 0.008
36,04 0,024 £ 0,001
90,11 0,039 + 0,001
Ascorbic acid 200 uyM 0,647 £ 0,016*

10
Different letters mean a statistical difference (p < 0.05) compared to control.



3,59 0,33b 0,251 0,015b venom5 ng/kg 2,56 + 0,7413 0,127 0,020c 20

G oups having at |east one common letter do not differ statistically (p >
0.05.) A Absorbance at 490 nm 25 Table XlIIl shows the results of the

anal gesic effect of R junceus venominoculated intraperitonially to the 3%
acetic acid-induced contorsions nmodel j.n mce. 16 Experinental Dose No. of
cont or si ons Inhibition in the No. groups NC (ng/kg) X DS 36,22 5,11a of
contorsions, All groups treated with the different venom doses showed nuch
| ower (p i &4 | ntro

or oup. P Teu RONL2HRT,S84 1§ B0Et e LPIBRGARR S BOGTCACIIMY BR[O

i n the guwugeugiscorpiazpendem, a 5 known anal gesic drug. On the other hand,
the 5.0 ng/ kg R Junceus venom dose showed a higher inhibition (87.74%
than that obtained fromthe adm nistration of 100 ng/ kg aspirin (49.28%)

Tabl e Xl{IGell lmhésct of the Intraperitoni al] Geowtlfern at i on off O so(migraiL)s
venom i n—the 10 acetic acid-induced abdom nal contorsions fodel.
Exper i mefielia (ueanscansiXSargingimrly) single-layer
HEp-2 (human larynx epidermoid | single-layer 0,78
carcinoma)
NCI-H292 (human lung mucoepidermoid | single-layer 0,69
carcinoma)
A549 (human lung carcinoma) single-layer 0,62
U937 (human histiocytic lymphoma) suspension ND
L929 (murine fibrosarcoma) single-layer 1,3
S-180 (murine sarcoma) suspension ND
F311 (murine mammary adenocarcinoma) | single-layer 1,2
MRC-5 (human lung fibroblasts) Single-layer 2,2
Vero (African green monkey normal kidney | Single-layer ND
cells)
MDCK (normal dog kidney cells) single-layer ND
N2A (murine neuroblastoma cells) single-layer 1,4
Macrophages (extracted from Balc/c mice | - ND
peritonea)
Lymphocytes (extracted from Balb/c mice | suspension ND
spleens)

ND non-determined CCsp: median cytotoxic concentration

5
Single-layer (carcinoma) growing cell cultures showed significant cell growth
inhibition (p < 0.05) and higher sensitivity than normal cells and tumor cells
growing in a suspension.

10 A comparison between the CCso of a normal MRC-5 human cell line with human

tumor cells showed that R. junceus scorpion venom has a differential and



No. contorsions X DS %inhibition of No. of contorsions CN 36,22 5,11 a
1- ASA 150 18,37 4,63 b 49,28 VenonofR 1 22,25 4,53 38,57 junceus 2,5
17,87 5,59 b 50,66 5 4,44 4,33 87,74 7,5 17,86 5,30 50,69 17 ASA150

22

significant cytotoxicity (p < 0,05) in tumor cells compared to normal cells (Table
XVIIL.)

Venom exposure provoked significant growth inhibition (p < 0.05) in human and

5 murine tumor cell lines in single-layer growing conditions. The U937 and S-180
tumor cell lines (both of which grew in suspension) showed less sensitivity to the
administration of the venom; the only effect was a slightly lesser growth (Table
XVIIlL.)

10  Normal cells, lymphocytes and peritoneal macrophages showed less sensitivity
than tumor cells. No significant toxic effects were observed (p > 0.05) along the full

spectrum of used concentrations (Table XVIIl.)

An evaluation of pulmonary metastasis incidence after 50 days showed that the
15 administration of scorpion venom significantly reduced (0.8 mg/kg; 3.2 mg/kg) the
onset of spontaneous lung metastases (Table XIX.)

Table XIX. Incidence of lung metastasis onset in Balb/c mice implanted with F311

murine mammary tumor. *Statistically significant differences from control (p <

20 0.05.)
Group Number of mice Metastasis No. of metastasis
incidence nodules (range)
Control 6 4/6 66% 0-7
0,2 mg/kg 7 57 T1% 0-7
0,8 mg/kg 5 2/5 42% 0-2*
3,2 mg/kg 5 2/5 42% 0-3*

Oral administration route

25



18,37 4,63 49,28 R junceus venom 1l 22,25 + 4,531" 38,57 r 2,5 17,87

5,59 50,66 5 4,44 4,33 b 87,74 17,86 5,30b 50,69 NC. Negative control;
No: Nunmber ASA: Aspirin G oups having at | east one common |letter do not
differ statistically (p > 0.05.) 5 Oal route adm nistration As evi denced
in Table XV, all groups which were giyen various venom doses showed a

mar kedly | ower nunmber (p < 0.05) of abdom nal constrictions conpared to the
negative control group. A conparison of the venom doses used with the 10

posi tive mné%éoﬂ_t %%ng@mam D S MG HnRINaHERSCABRAbARSINBJET ififtantefoses of

10-, 15- and ! R junceus venom i nht bited abdom nal contractions in
a way si i Balb ¢ micemascvaluated.i rour\ieses 46 maikg, 512 rpiadky. bsegdigianb b0 br i ng

v ai ned MO/EY) BBund kafifen g8 0bs Nele TRE o0 S RerdRn b splife SOUBR 1 &
ani mal s. ah@ dipabminisivationshivbid through osalatoute &ari 85 idags.cEdmab dpowitalvas

contorsions after the oral admnistration of R junceus venom
5 monitored for 35 days.

The experimental groups administered with scorpion venom showed significant
tumor growth inhibition (p < 0.05) compared to the control group (Figure 4.) The
experimental groups showed a dose-response ratio during the 35 days of

10 evaluation as to tumor progression retardation.

Table XX. Mean survival time of experimental groups implanted with 10° S-180

mice cells intraperitoneally and treated with R. junceus scorpion venom given

orally.

15
Dose Control 6 mg/kg 12,5 mg/kg | 25 mg/kg 50 mg/kg
Survival 20 20,5 24 22,5 20
time (days)
Table XXI. Survival time among experimental groups implanted with 10° S-180
mice cells intraperitoneally and treated with R. junceus scorpion venom given
orally.

20
Dose Control 6 mg/kg 12,5 mg/kg | 25 mg/kg 50 mg/kg
Survival, % |0 26 37 22 0

The 12.5-mg/kg dose gave a longer mean survival time (24 days), followed by the
25-mg/kg dose (22.5 days) and the 6-mg/kg dose (20.5 days), while the mean
survival time of controls was 20 days (Table XXI.) Similarly, the 12.5-mg/kg dose



Inhibition in the No. of contorsions, % Experinental groups Dose (ng/kg)
NC ASA 150 47.01 R junceus venom 18,84 5 32,84 10 36,23 18
50 NC. Negative control ASA: Aspirin Thermal anal gesia nodel in mce.

10

15

20

24

evidenced the highest survival percents by the time at which 100% of mice in the
control group had died (Table XXI), while the 6-mg/kg and 25-mg/kg doses
showed 26% and 22%, respectively. Notwithstanding these results, the longer
survival time and the survival percents among the three experimental groups (6
mg/kg, 12.5 mg/kg and 25 mg/kg) were not statistically significant. The 50-mg/kg

dose showed similar values to those of controls in all cases.

Assay on the antiproliferative activity of fractions obtained from molecular

exclusion chromatography

The effect of protein fractions on cell growth was determined in a similar way as
that in Example 6. The study used 2 tumor cell lines: HeLa (human cervix
carcinoma) and A549 (human lung carcinoma) and the normal MRC-5 cell line
(human lung fibroblasts.) Fractions were at a final 9 pg/mL-600 pg/mL

concentration in wells.

The cytotoxity evaluation of cell line fractions evidenced inhibited growth of tumor
cells and little toxicity in normal cells for the LB-03 and LB-04 fractions. Table XXIi

shows the CCs, for each of the purification fractions.

Table XXII. Relative molecular weights and mean cytotoxic concentration of

fractions from molecular exclusion chromatography in tumor and normal cell lines.

R. junceus | Relative Mean cytotoxic concentration (CCsgp) (ug/mL)
venoms molecular Hela A549 MRC-5
fractions weights*®

LB-01 30 kDa-72 kDa | 835,3 420 2451

LB-02 14 kDa- 30 kDa | 208,7 250 276,9

LB-03 4 kDa - 8 kDa 140,1 116,6 439,2

LB-04 <4 kDa 423,6 283 613,9

15 20




5 The nethod described in Drug Discover was used. OF1 nmal e mce weighing an
average 20-25g fromthe National Center for Laboratory Animal Production
(CENPALAB) were used. 10 (pag. 16) The aninals were placed on a

(UG- Basile) hot plate at a 55C constant tenperature both before and after
adm ni stering the assay substance. Thgglatency 15 of the nociceptive
response in the formof hind leg licking or junping was neasured. Only

t hose ani mal s whi ch showed a noci ceptive response within 20 seconds were
chosen for the assay. Selection ended at 40 seconds. After adm nistering
a physiol ogical saline solution to the negative control, 4% 20 codeine to

t he posi f'Relative maletylaraneightscdetarmingd frem thenog iV ve Vel dadieration gupense

| at ency tj i n h i 18l [ ed after 2-3 hours. During this

wor k, noM\&gMqlvéﬁgeﬁéab%fy\gﬁS@%ﬂ%t{%al stimulus in mce was neasured

usi ng t h&/,;hbeadhelumneasieofumnhi ch is an acute pain sensitivity test to 25
det ect opjod apal gesia_as well as sone kinds of significant hyperanal gesic
dorsaP spenklusioncalyne forpachyupieR Bl consi dered to have significant

anal gesi c properties when an animal's normal reaction time doubles with its
adm nistration. 19 The anal gesic effect of R junceus venomis shown in

Fi gur e 1 Faaglionambiaixed fram FRIC imeleculae explasionrchiamatogsaphit wesihe ¢En tilr ee

Fi gur o 1 PENBSRERY f SRopteRry WiCH 0N bra hCed DEFRne N 00,

noci cept icempositipnnwhichaippeass iagdgs7.duri ng t he 5hot plate assay with nice.
Pain_inhibition in the various experinental groups is shown in Table XV. A
povve|19ul heat -i nduced inhibition of algesia is observed, with the highest

00 Lot ol cun s e, i gegiesunpe itecompgoan o
: gh 2.5- and 7.5-ng/ kg doses have a
simlar endeeddiianalie theyiwereethsofractions whien shewrd ghigherde¥iotagiiyhomas a
| enseus VRghedS (PR EndASaorind RATGARAY PdfRELIR MRED) Bt e T norke)
I nhibition, A) 2h 3h Control 26,52 a 16,76 a
15 These fractions were re-purified through high-resolution liquid chromatography
using a C18 reverse-phase analytical curve. Two solutions were used as mobile
phase: Solution A (0.12% trifluoroacetic acid (TFA) in water) and Solution B
(0.10% TFA in acetonitrile.) Fraction component elusion was done with gradual
gradients from 0 to 70% of Solution B for 70 minutes and at a 0.5 ml/min flow and
20 the fraction detection wavelength was 220 nm. The obtained pure peptides in
tumor (Hela) and normal (CHO) cells were evaluated in a way similar to that
described in Example 6 and their molecular weight and protein sequence were
determined through mass spectrometry built in a high-resolution liquid
chromatography device.
25
Eight peptides (RjLB-01, RjLB-03, RjLB-04, RjLB-05, RjLB-07, RjLB-08, RjLB-09
and RjLB-14) with high cytotoxic activity on tumor cells and low toxicity on normal
cells were obtained. These results corroborate what was observed with whole
venom and confirm the preferential toxicity of venom components on tumor cells.

30



R junceus venom 2,5 173,96 b 92,53 b 5,0 109,19 ¢ 36,31 a 7,5 145,55 be
165,54 ¢ Codeine 120,35 c 94,17 b 15 G oups having at | east one comon
letter do not differ statistically (p > 0.05.) The results of the hot plate
test evidence that the R Junceus venom has an anti- 20 cociceptive effect
on the central nervous systemthat isgigher than the one on the bone
marrow as a greater and nore conplex neuron integration is needed for the
Iicking and junping response. 20 Table XVI. Pro-oxidative potential of R
j unceus i r}gmf-' ; rﬁ?ﬁﬁ‘t [ han OEERd

damage. SSE%%% e@grwél et t'gggéﬁ@;%e%téﬁ%fl cal’ tﬁ??f%’?@%@”%i 0. 8?)%
conpar ed vieoosowas determiriside Tablel XXMk )o- oxi dati ve potential of R junceus
scorpion venomin the nodel for Fenanthrolin/Cur-induced DNA damage. 21
Table XVI1I1. Cells used in studies to evaluate the in vitro biol ogi cal

acti vi ty TebldRXXjIurrepsrteosfadive y#imeiples in venom composition and range of in

5 vitro biological activity on tumor cells.

Active principle Proportion of venom, % | In vitro  biological
activity range (%)

RjLB-01 1,5-20 0.945-1,89

RjLB-03 8-9 4,5-9

RjLB-04 0,5-1,0 0,445-0,89

RjLB-05 0,5-0,7 0,33-0,71

RjLB-07 0,5-0,8 0,5-1,0

RjLB-08 0,5-1,0 1,5-3,0

RjLB-09 0,3-0,6 3,65-4,1

RjLB-14 0,4-0,8 3,5-6,0

(pag. 24)

The molecular weights obtained for the RjLB-01, RjLB-03 and RjLB-04 peptides
10 were 908 Da, 1964 Da and 4748,14 Da, respectively. The obtained sequences
were compared to scorpion venom peptide data bases and no homology with
previously described peptides was found, which is additional evidence of the

novelty of resuits.

15  Another result from this invention is the formulation obtained as follows: Fifty to
one hundred Rhopalurus junceus species scorpions were taken and their venom
extracted by way of electric stimulation and diluted in 10-20mL distilled water. It
was then clarified through 10 000 rpm centrifugation for 15 minutes to get rid of
components such as mucus and cell debris. At the same time, their proteins were

20 determined using the Lowry method and the result was a concentration of 5-15

mg/mL. Then the scorpion venom was diluted conveniently with distilled water as



ND non-determ ned CC50: nedian cytotoxic concentration 5 Single-I|ayer
(carcinoma) growing cell cultures showed significant cell growth inhibition
(p < 0.05) and higher sensitivity than normal cells and tunor cells grow ng
in a suspension. 10 A conparison between the CC50 of a normal MRC-5 human
cell line with human tunor cells showgd that R junceus scorpion venom has
a differential and 22 significant cytotoxicity (p < 0,05) in tunor cells
conpared to normal cells (Table XVI11.) Venom exposure provoked significant
growt h i phd Bhiy SitidientioGHtan d RrifUERBn AHbseIRBhRRtidr fERgetPad 0lo508s | n
single-1ayer gromng conditions. The U937 and S-180 tunor cell lines (both
of whi chm@/ew.i n suspensi on) showed | ess sensitivity to the adm nistration
of the venom the only effect was a slightly |l esser gromh (Table XVIII.)
10 Normal cells, |ynphocytes and peritoneal nacrophages showed | ess

sensi t i viBrieftdeseription offiguires No si gnificant toxic effects were observed (p
> 0.05) along the full spectrum of used concentrations (Table XVIII.) An
eval udtion of pul nonary netastasis incidence after 50 days showed that the
15adm ni gkl 0shdis ﬁre%éhé%br\eﬂ%abmbqabéiw@ebhwowreaﬂe@rﬂﬁhl (aﬁa@%glé/dﬂ]?( 3.2
ng/ kg) the onset of spontaneous |ung netastases (Table Xl X ) Table X X

| nci dencavheise|raga lifet twée%wiih@ewﬁwumlvmi@h aPipeideawithrusdesylish F311
murine manmary tunor. *Statistically significant differences fromcontrol
(p <0.05.) Goup Nunber of mce Metastasis incidence No. of netastasis
nodul es (Figurge staws 1 B% Ggdridseafielkcirophlresiy dfdDNASXIractbthftord the A549

10  and Hela tumor cell lines. Venom was given at an end concentration of 0.5 mg/mL

per well. DNA from each cell line was extracted after 24 and 48 hours.

Track M: Lambda DNA/Hind Il molecular weight marker.

15 Track 1-3: A549 cell line; 1: DNA control without venom; 2: DNA extracted after 24
hours; 3: DNA extracted after 48 hours.

Track 4-6: Hela cell line; 4: DNA control without venom; 5: DNA extracted after 24
hours; 6: DNA extracted after 48 hours.

20
Figure 3 shows the kinetics of tumor growth in the experimental groups. Tumor
growth was monitored for 35 days. Tumor growth inhibition depended on the
venom doses that were given. The statistical significance as per control was *p <
0.05; **p < 0.01, ***p < 0.001.

25
Figure 4 shows the kinetics of tumor growth in the experimental groups. Tumor
growth was monitored for 35 days. Tumor growth inhibition depended on the
venom doses that were given. The statistical significance as per control was *p <
0.05; **p < 0.01, ***p < 0.001.

30



0,8 ng/ kg 5 2/5 42%0-2* 3,2 ng/ kg 2/5 42%0-3* O al

23 The effect of scorpion venomon an manmary adenocar ci nona nodel

inplanted in Balb ¢ mce was eval uated. Four doses (6 ng/kg,

12.5 ny/ kg,

adm ni stration route

25

nmg/ kg and 50 ng/ kg) for the treatment groups were used. Controls were given

a saline solution and all adm nistratigns were through oral route for 35

days. Tunor growh was 5 nonitored for 35 days. The experinental groups
adm ni stered with scorpi on venom showed significant tunor growth inhibition

(P < O OPiaBRAMBALRG né NNt o0 brdl” AMRirkdidhoor! shorfih R BRbe!

groups sho

a dose-response ratio durin

to tunor ipcideneesef expersnentdalungrmetbstdses xRiatistiaallyssignifioant difference: **p

experi men roups Lupl with 106 S-180 nmice cells intraperitoneally
and treatée?'g\f’ ' ?ﬁégﬂé@g

th R ] cor pion venomgiven orally. Dose Control

ng/ kgl2,5 ng/ kg 25 ng/ kg 50 nmg/ kg Survival tinme (days) 20 20,524 22,5

5

10

15

20

25

Figure 6 shows the R. junceus scorpion venom chromatographic profile in low-
pressure liquid chromatography using a 12 HR10/30 Superose molecular

exclusion column.

Figure 7 shows the polyacrylamide gel electrophoresis in reductive conditions.
Fractions obtained from purification were applied using low-pressure liquid
chromatography. Track 1: Molecular Weight Marker; Track 2: Whole Venom; Track
3: LB-01 Fraction; Track 4: LB-02 Fraction; Track 5: LB-03 Fraction; Track 6: LB-
04 Fraction.

Figure 8 shows the concentration-response curve for pure peptides which were
obtained from the re-purification of evaluated fractions. The evaluation was
performed on Hela (human cervix carcinoma) tumor cells. The concentrations

used were 6.25 pg/mL-400 pg/mL.

Figure 9 shows the concentration-response curve for pure peptides which were
obtained from the re-purification of evaluated fractions. The evaluation was
performed on CHO (Chinese Hamster Ovarium) non-tumor cells. The

concentrations used were 6.25 pg/mL-800 pg/mL.

6

of 10 evaluation as



20 Table XXI. Survival time anong experinental groups inplanted with 106
5-180 mce cells intraperitoneally and treated with R junceus scorpion
venom gi ven orally. 20 Dose Control 6 ng/kg 12,5 ng/ kg25 ng/ kg 50 ng/kg
Survival, %026 3722 The 12.5-ng/ kg dose gave a |onger nean survival time
(24 days), followed by the 25-ng/kg doge (22.5 days) and the 6-ng/kg dose
(20.5 days), while the nean survival tine of controls was 20 days (Table
.) Simlarly, the 12.5-ng/ kg dose 24 evidenced the highest survival
per cent's ERarhpre 11 A& télinfihiatidA Aol 6f ERtér olilifdk@at Adculiroederiadndi ed
(Table XXI'), Wwhil e The o-ng/Kg and Z5-ng/ Kg doses showed 26% and Z22%
respect i vaicg, Notwithstanding these results, the |onger survival tinme and
t he survival percents anong the three experlnental groups (6 5nmg/ kg, 12.5
ng/ kg and 25 ng/ kg) were not statistically significant. The 50-ng/ kg dose
showed si@F{1amatelmice Wweighires anohverager 08-22i g frbin ths ddatioAak Genter fdre

antiorolif ti Cti 't f f i bt d f | |
chr ot obagarater iy Papdudiond EEIRARRS Wtk Vishd e meRIon SReGbY R
determ n@{TE‘Da(IﬁéralArﬁéné’@V PRSgrafmhe oy gé@m?é %n@ TJ&]ﬁ]oﬁdWDeUéIBHm%ni unor

cell lines: a (human cervi X carci nom?) human | ung carci nona)
and the rwnaaNowabgr e#e1996)iwas ysadh@n015 wgcq&lionemtagtosl spluticacvasusedaer e at

a final § 80080 Ralbissolved in 0.5% CMC.

10 Example 2 Cotton ball implantation model in rats

Sprague-Dawley rats of 180g body weight from the National Center for Laboratory
Animal Production (CENPALAB) were used.
The method for cotton ball implantation from CYTED (lbero-American Programme
15 for Science and Technology Development, Lima, November of 1996) was carried
out.
Inflammation is the tissue response to damage. This includes enzyme involvement
and activation, mediator release, fluid extravasation, cell migration and tissue
rupture and repair (Vane, 1995.) It is well known that the anti-inflammatory effect
20 may result from a series of chemical agents and that there is a slight correlation
between their pharmacological activity and chemical structure (Sertie, 1990.) This,
combined with the complexity of the inflammatory process, requires the use of
various experimental models for carrying out a pharmacological assay. The cotton
pellet granulose model in rats is a frequently used assay to study the effect on
25  chronic inflammation conditions (Elieter, 1999.) Three inflammation phases after
pellet implantation have been demonstrated. The last phase is that of cell
proliferation occurring between the third and sixth days. This phase may be
inhibited by anti-inflammatory steroids such as dexamethasone and by non-
steroidal anti-inflammatory drugs (Sw, 1972.)
30



15concentration in wells. The cytotoxity evaluation of cell line fractions

evidenced inhibited growh of tunor cells and little toxicity in normal
cells for the LB-03 and LB-04 fractions. Table XXIl shows the CC50 for

each

of the purification fractions. 20 Table XXII. Rel ative nol ecul ar wei ghts

and nean cytotoxic concentration of frggctions from nol ecul ar excl usion

chromat ography in tunor and normal cell lines. R junceus venons fractions
Rel ative nol ecul ar wei ghts* Mean cytotoxic HeI a concentration (CC50) A549

(pg/ m) MRe §n|hf\%1so\5}de@s§(9ﬁrcéa I

E@)bagﬁeﬁt
208, 7 250 276,9 LB-0 14 6,6 439,2 LB-04

10

15

20

25
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the established euthanasna method and the peIIets were extracted and studied.
The pellet’'s end- and initial-weight difference was considered to be the

granulomatose tissue produced.

Example 3 Inflammatory angiogenesis model

Sprague-Dawley male rats from CENPALAB with 180-240 g body weight were
used.

Inflammatory angiogenesis is a complex process involving a series of different but
basically similar molecular mechanisms which develop in an angiogenic cascade.
Six days after granuloma formation was induced, the granuloma was well defined
and palpable in the control group, which coincides with the results reported by
Primelles in 2001. In the case of animals given venom doses, the granulomas
were smaller at touch and a macroscopic observation of them showed less-

defined ends and they were not so attached to the epidermis.

Example 4. Analgesic activity
e Model of acetic acid-induced contorsions in mice
The method described in CYTED was followed.
OF1 male mice weighing an average 20-25g from the National Center for
Laboratory Animal Production (CENPALAB) were used.

Intraperitoneal route administration

Doses of 1-, 2.5- and 7.5-mg/kg R. junceus venom were inoculated
intraperitoneally. Thirty minutes later, the experimental animals were administered
0.1 mL of a 3-percent acetic acid solution intraperitoneally and the number of
contorsions/animal was recorded for 10 minutes beginning with the first contorsion
observed.

Oral route administration

Doses of 1-, 5-, 10-, 15-, 20- and 50-mg/kg R. junceus venom were administered

orally. One hour later, the experimental animals were administered 0.1 mL of a 3-

drratlort-Bf Q&t&f‘plﬁ?@‘th%@gh?



283 613,9 25 *Relative nol ecul ar weights determ ned fromthe | og PMvs
V,V, calibration curve. MN' Mol ecul ar wei ghts of pattern proteins. V,: Dead
vol une of colum. 5V,: Elusion volune for each protein peak. Fractions

obt ai ned from FPLC nol ecul ar excl usi on chromat ography were run in

pol yacrilam de gel electrophoresis witsh a 4-20% gradient to verify their
protein conposition, which appears in Fig. 7. 10 The LB-03 and LB-04
fractions have a | ow nol ecul ar wei ght protein conposition and,

addi ti onglekdent bBetc &&B%oid%nfnh%éérﬂ&ﬁemléﬁa tﬁeqm%é?'cﬂf&@hto?y‘bﬁélaﬁmlt y on
tumor cells (Hela and A549) and | ow t oxi mtfy”_ on normal cells (MRC5.)
S

15These Wasdecorgedier €0 mingies begimmninghwithithe gmmtemm@bsﬁwed -qui d

chr omat o%r Wle F25"0§t'g?18°f§q]‘ffﬂ[’aga@%a§§t@ Iytlcal curve. Two sol utions

wer e use ase: ion Yotrifluoroacetic acid (TFA) in
wat er) aﬁ'dhe&nl utmcantBoX@atis@/adthyl by ﬂtmpalurd:s ydr&:e)/s Rremoti evascevghoatedt

| i L ent 0% of | ut B f 70
i nut 86 $augt 1o PNA fipfickve clethi CoppenEnerantbrale it BIROBATEIER et 1
was 220 ripstepfe oQi?Jtaﬂ{/éleﬂ'oﬁé'és%spemé d@Rom" shoWed AriebRiafit deavitplas( Ft}io)

cells were evaluated in a simlar to that described in Exanple 6 and
t hei r nolpeetaried A JM aﬁ@Xﬁilatlpelmo@;@feénce were determ ned through mass

spectro y 25
2 ght  penreacelhnarrutntidlisd CaR4 Ceiafch i SRLARE; BE6RRSY ity G

Rj LB- 09 a&?mbpaju[&s Jm)cemstdhermaghe dg tthée cabovesaddscribed fmmulatnms bas I'® pmod | ow

t oxi cel bt ai ned hes res corro rat what was
obse nﬁf"% h@lﬁm?ﬁ@ 631?83?4%%‘1?@ étrtgling tVY' VNGRS u§enom
C0”po”e”?lﬁwc‘é’i}stdémétnﬁ‘&bbﬁcentr%@loﬁélw |SWert tlhannhbsé bbRiinewith tﬁétpogmve
conponents, their proportional presence in venomwas determ ned (Table

XXl 11.) contrglappelesc\iiandorvlhshewdhe sesulistiions syeh avalgaan.in venom
conposi t 'E‘?@n?ﬂg 6. Wgﬁrgﬁﬁétax@f%‘ H#Bthlgﬁulﬁﬁ} a@hbﬁhélyce‘ﬂﬁ%; uror cells.

Proportion The
nmol ecul amheesffget of ubnmnrmﬂcélbgrdwth viRpd_8edrl in We MT03assady, Wmlm-measpm’psi des 10

64 Da a .47 8,14 Da, i Ih
wer & 18omsal SeTETa08e rarafing BRshing=pldiEnh edudiols RcoRERRLRTRE I T
pr evi ous it deys eitdRAEN MR detR/airgsnated hzyinds C Thiesreadiingi €diapound @ﬁﬂée Of

the novelty of results. 15Anot her result fromthis invention is the
f or mul at fIMazBNAFARBe Madesoluble:and quantifigd spectrophotometrically

Nine tumor cell lines were used in the study: HeLa (human cervix carcinoma),
HEp-2 (human laryngeal epidermoid carcinoma), NCI-H292 (human lung
20 mucoepidermoid carcinoma), A549 (human Iung carcinoma), U937 (human
histyocitic lymphoma), L929 (murine fibrosarcoma), S-180 (murine sarcoma), and
F311 (murine breast sarcoma.) Equally, 3 normal cell lines were used: MRC-5
(human lung fibroblasts), Vero (African green monkey normal kidney cells), and
MDCK (normal dog kidney cells.) Peritoneal macrophages (extracted from Balb/c
25 mice peritonea) and lymphocytes (extracted from Balc/c mice spleens) were also
evaluated. Cells were grown within culture flasks in a minimal essential medium
(MEM) or in a RPMI-1640 medium, depending on cell culture characteristics, and
added 2 mM glutamine, non-essential amino acids, 10% bovine fetal serum (BFS),
and 100 1U-100 pg/mL penicillin-streptomycin. Each one was incubated in a humid

30 atmosphere at 37°C and 5-percent CO, till a single-layer was formed. Each cell



one hundred Rhopal urus junceus species scorpions were taken and their venom
extracted by way of electric stinulation and diluted in 10-20nL distilled
water. It was then clarified through 10 000 rpmcentrifugation for 15
mnutes to get rid of conponents such as mucus and cell debris. At the sane
tinme, their proteins were 20 determ ned using the Lowy nethod and the
result was a concentration of 5-15 ng/m.. Then the scorpi on venom was
diluted conveniently with distilled water as 27 the only excipient to
obtai n a fan () inl rief
deser i pt 1 B i R i e Pt e 2 Bt T ve
control), 1080eﬁlimlr mnmmlageenaﬁedbenggwnuetedrinarNeubayelr|cbembat es within 2-3

hour s ch c Lnci th_ o S ose gel
el ectroph(ﬂeeﬁs bW %ﬁAdc\fﬁﬁ r"éc?lé&veﬁ (Lalrlﬂtttsoﬁgo% 6&5&8 E@pgtyeeurmrd?sg%%

li nes. vqm@mmgsml yestalt) 60 1N af aeheryllr iié avasopolred imtd rdachewelivand. DNA
fromeach cell |line was extracted after 24 and 48@90urs Tr ack F‘Aﬁ Lanbda

DNA/ Hond INgybaies akabapergentdne: And«s°C atmosphere for 24 s, Aftersuchiiime, 1. pna
control wgf DQ%eéﬂﬁﬂpEbnt%m%r@%éus?f%oﬁfédeﬁeﬁcﬁn Redd addéd. FiNAI eshérmct ed

after 48 hours. Track 4- | a cel [ine; 4: DNA control w thout venom 5:
DNA ext r @oneentzdtions wereél.it sngienl, DNRSebgimks 8cb ang/el, 4375 onghnl mnguie 3

o o TS A8 Al YFRI <8 SHE RohBehPRIGHEARELITTE! BuctiEhPEne BHURE oF oW !

was nonit ion depended on the venom
doses thaetaheereng(m)wé'ilesed HttthetmecaUnsatgm%J cance as per control was *p <

'n tHE oIDiBRO BT IncHPAIRERa0aiD b BIFSHRET e Aot cmosPhes WAJeST oy

growth i "H?s'y@' AitePs@@randed A LwTv%wnb%ﬁ%nt(lsafhgﬁﬁL Settd2A0m SR in
statlstlcal significance as per control was *p < 0.05; **p < 0.01, ***p <

0. 001. S was Bdded toeaet welitand ipeubated uadar Kiessame icordigenss r pi on
e o0 B I O R RS A SR

j unceus DMSOpsolution wash added ca;rdaphubanedoéh BE°C fforl ernnemmealhlqmdd

chr omat ogr aphy, usi a l2 HRl /3Q, S ose nol ecul ar e | u | umm.

i guna. 7 BRBANaTRe of y BB aPaRg DN sy dBAd: 88 & FRPYEIRIGE: DmeX.

condi ti On%chilaemﬁre%qzuswwm pliciedishrreBueust 566 AR @ith \&owﬁm@ ﬂeeéien@e ng

| ow-pressure |iquid chromatography. Track 1: Ml ecul ar Wei ght Marker; Track

2. Whol e Bashdmctipnakeormentration wasdanedhreertimer and the assaymestpasiermedack 5:
LB-03 Frg ﬁﬂﬁ'ﬁ' Track 6: LB-04 Fraction. 15 Figure 8 shows the

concentrali on- response curve for pure peptides which were obtained fromthe
r e- pur i f iFoatthe sconéerdradibnatspbriseacirves analysis, theadaligtroliferates percémtr mad on

Hel h [ t d

6. 25 g/ AESBIEA A HEMeIdTA gl COTMUR IO DiEABBIIENT Fet ) PEDRSRE L ve
for pure tRepiffetest VeHom coREentfitions NRIGah! GdtbRie dofrcBHIrafidre Atk @xppdssedal uat ed
fractions. The eval uation was performed on CHO (Chi nese Hanster Ovarium

non- t unorascePses Whidheis dhe venem Loneertratinadthabprovekessa H§rparcenialasseane in2s
the number of viable cells (MTT absorbance) compared to untreated controls and

appears in Table XV for each of the evaluated cells.
25 Example 7. Apoptosis study

The study for determining apoptosis was done through DNA fragmentation. The
Hela and A549 cell lines were used. Results are shown in Figure 2. The
characteristic DNA fragmentation of apoptosis was observed in the corresponding
tracks of Hela cells treated with venom, while a single intact chromosomal DNA

30 band in control wells and in the A549 cell line was observed. These results show



20 Exanple 1 Acute inflammation nmodel of croton oil-induced

auricul aLedenna. in mce. OF-1 male nice weighing an average 18-22 g from
the National Center for 5 Laboratory Animal Production (CENPALAB) were
used. The nethod described by CYTED (| bero-Anmerican Programre for Science
and Technol ogy Devel opnent, Lima, Novegber of 1996) was used. A

0. 5% acetone Groton oil solution was used. Dexanet hasone was dissolved in
0.5% CMC. 10 Exanple 2 Cotton ball inplantation nodel in rats

Spr ague : ﬁ(?gbé f n thsis

Labor at orla?/éMAserﬁbn%?ﬁ%reg uct 1 NPAL%%th\}gﬁﬂgghggﬁWé&i%Lsn%t ?1%6 for cotton
bal | i rrplaa]dtrw;chBiSfrom CYTED (| bero-Anerican Programme 15 for Science and

Jechnol oG pexig! 8P TeRliy oM Pact VY SBP S0 BP0 EPPBr G hghditcinoma

| nf ] ammat

UTiot 1 U Udliiayc 'S TTICT Uues bllLy”b‘
i nvol Vembeﬂménmmm I mapéﬁwnébbadmmlsﬁmlen rbutei d ext r avasatl on, cell
mgration and tissue rupture and repai r@%, 1995. | | e@nown t hat
the afti -iNereTEaGHRL BFQFPIONT RNOM AN A apuee 9RALe! "EIP.'éH% dl' agents

and t hat gdiegeniide wad! émate@rfﬁﬂe@ta&bsb@myké *@Bfm@ik@fémfe'zomgﬂ@

activity and chem cal structure (Sertie 'Thi's, conmbi ned with the
conpl exi merefuseddor e uaamm;grwnﬁ:m\trql%wre ednum&tetgba&alloarspbﬁ@n

f t | tt
el et oruneletal e T U (PP W' pBoBARTRY L 85E iR Yys R G "
ef f ect Oﬁnalianmrdnrkbfcthlerthhwmhélwhnalendeﬁel sacsificédl | thearlundO9@ré extraeted

inflamrati on hases afte{ pel | rrg 8gt ati on have been denonstrated. The
| ast 1Bha@@diRdimgaarygnetas q5|spw3§§fzgr|c PP occurring between the third and

si xth dayge &t&e“rmﬁ’é}ﬂﬁlegfﬂihbs%dté@'vhtﬁ §§br?)br\a0éhomr§°HoW§da§|thfc§ﬁtelfumdi’S such
as dexamet hasone and non-steroid i -inflammatory drugs f(ij 1972.)

30 The amgromiths Iﬂmbléos iF 0 W@Q?@dam dhet ﬁ@ntrqbgrawpa{ﬁsweo dheon

EL?I‘QZC: 2{? Egﬂmtepudé@%%hgﬁcgg e% S }c?%p dé]l n| Fﬁ'\% tﬂﬁlt hgt ??er ence was

consi der evaluatibe dshte tgnwnmrogms:qse rbtadatmrprTMmgdfncﬁthaeduq;tim &f tumor

Inflamrator anq i s nodel ag mal e rats from CENPALA

't h 1330-0RG T, CRalech oo cnlCalre- ek PRabers Sapiarh rESm, 0
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mol ecul ar_ mechani sns whi ch devel op in an angi ogenl c cascade. SI)% days after

gr anul ondExXamnpigt9 b1 haredshadererareinamg: EXpedRantgh nogs|. OrgbagmEusteglign

pal pabl erbt'ﬁet he control group, which coincides with the results reported by
Prinmell es—tt 2001. In the case of animals given venom doses, the granul omas
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progression that was found in the treated groups demonstrates the antitumor
effect of the R. junceus scorpion venom, as it affected tumor growth at least during

the evaluation period.

30 Example 10. Antihumor activity in ascitic tumors. Experimental sarcoma model (S-

180)




Oral route adm nistration Doses of 1-, 5-, 10-, 15-, 20- and 50-ng/ kg
R junceus venom were adm nistered 30 orally. One hour later, the
experimental aninmals were administered 0.1 nL of a 3- 31 percent acetic
acid solution intraperitoneally and the nunber of contorsions/animal was
recorded for 10 minutes beginning with,the first contorsion observed.

Exanpl e 5 Evaluation of antioxidative activity. The in vitro anti-oxidative
activity by Rhopal urus funceus venom was eval uated 5 through the DNA

prot ecti vigeCLiBel of s 8ﬁrvé°ﬁb?r'i‘e}ﬁt§ hhﬁé @é?eod;ﬁbemaagl mblefifec? 9 {{AES

oxi dative processes. The venom showe antl oxl dative activity as it

pr ot ect egebivheun of INMBK mice was WabmisdeEouﬂ'tiese‘:a)(ﬁ)mglkme‘r%ﬁtmgldigl a6 and
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concentrations are | ower than those obtained with the §05| Y% con roI I
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on cell was seen i n the T assay, which neasures 15cel

prolifer aur\ovalrpemﬂrtw aglohgcﬂmehmemlgmpsc reduction of this (yeI | ow)
tetrazoliumsalt by mtochondrial dehydrogenated enzynmes. The resulting
conpound (bl ue formazan) can be nade sol ubl e and quantified

spect r oplExanmpierd1c #urificMiorearndiitentifiedtion|of rveaomretauwaks activehmirgiplely.: Hela
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S-180 (nurine sarcoma) muri ne breast sarcoma.) Equally, 3 nornal

cel | |inéyperaianiswes prtonsaphikEA FBRG tAmethiaas (RharmaeiaoBjoleeh)clow-gr een
k t |
mcr ophagtetus R iSelorailfodiigibehl AL 1298 AoRAK SRR rlrlibh, ' o
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determ ni ng apoptosi s was done through DNA fragnentation. The




Hel a and A549 cell lines were used. Results are shown in Figure 2. The
characteristic DNA fragnentation of apoptosis was observed in the
correspondi ng tracks of Hela cells treated with venom while a single
intact chronosormal DNA 30 band in control wells and in the A549 cell |ine
was observed. These results show 33 tgat scorpion venom may induce cel
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nodel inplanted 1n the peritoneum of NVRI mce was eval uated. Four doses (6
ng/ kg, 12.5 ng/kg, 25 ng/kg and 50 ng/kg) for treatment groups were used.
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docurnent included an evaluation of the clinical condition of patients as
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evol ution. Followup periodicity was no | ess than two nonths. Fol |l ow up
took place for a year. The formul ation was prepared in 40-nL flasks with
0.05-0.1 ng/ L




35 concentrations. Flask content was diluted in distilled water used as
excipient to conplete 1 litter. The product was adm nistered daily by oral
route and the recomended doses depended on patient condition and

hi st ol ogi cal diagnosis. A total of 100 patients were included in the study
and the main evaluated cancer 5 |ocatjons were breast, prostate, colon,

| ung, brain and pancreas. The adm nistration of the product did not cause
any adverse reaction at any nonent during treatnent, which coincided with
observations during pre-clinical studies. Al cases inproved their quality
of life as evidenced by an inprovenent in their main clinical variables
such as lAetdalef 100 aayisntsamanedncludgtmim@ei study and magmaimloeatiomsofopaam@it S.
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st agesanExamyple! 1240 Vigatosti @ 30CH Slinicditstddibgt al of 100 patients were included
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veri bped Thie stiidiesvedreel out inhe74 -padigntse of Sbath ssexes, aavmbesgednf&scmmecane
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patients treated 1yea at1on object of the invention,
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Labopat Olre'pm'fed_Nﬂhﬁggﬂneht $n Aledir \oﬁmlcalg smipm'nns lseeRmp@hysmans wrrtdeufsatd
scorpi on venom in cent esi ut| | t co n_t 0 rops
T 3 3uAHITess di BRI oadas R RieSeRInanb SYBRIOThiore hel ke, of
bot h sex@gelvEdtd Bgnétﬂ)@r‘été foFmC MR dibl rn%@?é’ﬂiﬂ‘e%eﬂ@ﬂ?éhﬁﬁfeﬁi QHatithe 2%, lbfant ing
effect of VIDATOX (r) 30 CH for treating cancer in different body |ocation,
(1 ung, pntfaﬁinarte@ortadea@tpaleomm nopenet daem teportedpadvarse beartions éettie etc. )
Its resultlleétrﬁgﬁ{w that 96 % of patients adm nistered with the product had a
survi val ovef 12 nonths, that 90% of the patients 25 reported

i npregenment in their clini cal synptonms seen by physicians and that anong
these 63 patients, pain (as the predom nant synpton) for 62 A) of them
evolved to a noderate form which did not require relief treatnent, that
the 27 % of themreported no pain and none of themreported adverse
reactions to the treatnent. 37 CLAIM 1) Peptide called RjLB-01,

obt ai ned from scorpi on venom and characterized by having 544.42 Da

nmol ecul ar weight and SEQ DI No. 1 am no acid



5sequence. 2) Peptide called R LB-03, obtained from scorpi on venom and
characterized by having 1964.0 Da nol ecul ar weight and SEQ DI No. 2 am no
aci d sequence. 3) Peptide called R LB-04, obtained from scorpion venom
and characterized 10by having 4748.14 Da nol ecul ar weight SEQ DI No. 3
am no acid sequence. 4) Peptide call e%Rj LB- 05, obtained from scorpion
venom and characterized having 908.0 nol ecul ar wei ght of Da and SEQ DI No.
4 am no acid sequence. 155) Peptide called R LB-07, obtained from scorpion
venom and characterized by having 7Q;?_.lﬁﬁ|§3a nmol ecul ar wei ght and SEQ DI
No. 5 am no acid sequence. 6) Peptide called R LB-08, obtained from
scor pi on venom and characterized by having 712.42 Da nol ecul ar wei ght and

SEQ DI No.,6 .an. ' : id d RiLB- i,ned
From scor pi bh FRBHOm et RLPAEt aligad Ko aopiten J0m ik charasliZh Ve gt
and SEQ | D Ney Haang Bu4242 O enplecdsar weight) ameBEde Dtalb.ed dning- 8did,

obt ai ned from scorpi on venom and characteri zed 25by havi ng 5930. 45 Da
mol ecal ar wei §RAUGHEE-SEQ DI No. 8 anmino acid sequence. 9) Pharmaceuti cal
conposition qar t path f o R m
characteri z%)d%hﬁgv(%#gap@ﬁtgi ésaﬂggm%? @t%%rulﬁpﬁ%r?j&%ggﬁwéﬁ cﬁ?gﬁtécfflz'ta gt oxi c
activity on t lnyohadeg | 19640 Ral meleculdi steighteandvBER. 81 NocRpamino 3cido)
Phar maceuti cal__conpositions as per claim9 which are processed-

honeopat hi cal Isﬁgug&?'ll) Phar maceuti cal conpositions as per claim9,

contai ni ng 3} Aeptide called RILBLOK cbtsinedifitgn tseordieh vendmBandvicharachetized
antitunor activity, and_such sel ected pepti de IIg(aﬁvi ng) a@\é of the described
ani ndaci d sed¥eha¥ng13748A4, Rac aplecular Waights SEQnD!aopet amigpnAgid
characterized sgﬁu@ﬁd@.ng a5 mx of peptides contained in Rhopal urus
junceus scorpion venomw th the follow ng concentrations: RIL-01, at a

1, 5- 2, 0% r afp&ephde Baflad Rjt BeDB-obdgined itpem sROOM venpm and chamctyizednge;

0. 4 0- 836 r andBVng; P0G Afeciery Wl AL 7 Ao GEEL/DI 19954 ks ade & o2

conposi tions, saqu@sde.cl ai m 12, processed honeopathically. 14)
Phar maceuti cal conpositions. as per ins 9, 10,11, 12 gnd 13, ,used in

oo Bt ons) Penab caes Fb ey oBipscfrom ssirplon Variora ang, saidciafve

vagi nal and agy08Qjing 7663 DFRNIEARSr Metdhtand SPQ. DI Né BFamfreUsig! AS
<110> Grupo EnpresarTal LABI OFAM <120> Pepti des del veneno de escorpien

Rhopal urus j uisequenge.conposi ci en farnmaceuti ca. <130> 01-00001
6) Peptide called RjLB-08, obtained from scorpion venom and characterized

by having 712.42 Da molecular weight and SEQ. DI No. 6 amino acid
20 sequence.

7) Peptide named RjLB-09, obtained from scorpion venom and characterized
by having 1203.44 Da molecular weight and SEQ. ID No. 7 amino acid
sequence.

8) Peptide called RjLB-014, obtained from scorpion venom and characterized

25 by having 5930. 45 Da molecular weight and SEQ. DI No. 8 amino acid
sequence.

9) Pharmaceutical compositions that are obtained from Rhopalurus junceus
scorpion venom, characterized by having peptides as active principles with
high cytotoxic activity on tumor cells, mixed with distilled water as excipient

30 10) Pharmaceutical compositions as per claim 9 which are processed-

homeopathically.



<140> PCT/ Cu2011/ 000006 <141> 2011-09-27 <150> CU2010-0186 <151> 2010-09-27
<160> 8 <170> Patentln Ver. 2.1 <210> 1 <211> 10 <212> PRT <213> Rhopal urus
junceus <400> 1 Arg Thr Gy Ser Leu Leu Thr Leu Ala Arg 1510 <210> 2 <211>
17 <212> PRT <213> Rhopal urus junceus <400> 2 Asp Leu Phe Asp Qu Leu Asp
Pro Gn Lys Asp Qu Leu Asp G n @y 151015 Ser <210> 3 <211> 43 <212> PRT
<213> Rhopal urus junceus <400> 3 Phe U Leu Lys Asp Leu Gu Ay dn Thr
Leu Tyr Leu Lys Asp Leu 151015 Au Ay Lys Thr Cys Ser Ay Ay Gu Leu Asp

Lys G u G u1Hj phéhtaceutical compositions as per claim 9, containing at least one
peptide according to claims 1-8, which has antitumor activity, and such
selected peptide having any of the described amino acid sequence.

12) Pharmaceutical compositions as per claim 11 characterized by having a
5 mix of peptides contained in Rhopalurus junceus scorpion venom with the
following concentrations: RJL-01, at a 1,5-2,0% range; RJLB-03, at a 8-
9% range; RJLB-07, in a 0,5-0,8% range; RJLB-08 at a 0,5-1,0% range;
RJLB-09, at a 0,3-0,60% range; RJLB-14, at a 0, 4-0-8% range, diluted in

10-20 mL distilled water.
10 13) Pharmaceutical compositions, as per claim 12, processed homeopathically.
14) Pharmaceutical compositions, as per claims 9, 10,11, 12 and 13, used in
formulations to be administered by oral, topical, parenteral, rectal, vaginal

and aerosol routes.



202530 Ay Gy Asn Qu Leu ASp Ser Gn Gy Phe Asn 3540 <210> 4 <211> 8
<212> PRT <213> Rhopal urus junceus <400> 4 Met Leu Leu Asp Asn Val Ay Phe
15 Sequence listing 1l.txt <210> 5 <211> 7 <212> PRT <213> Rhopal urus
junceus <400> 5 Asp Met Gy Ala Leu Leu Ser 15 <210> 6 <211> 17 <212> PRT
<213> Rhopal urus junceus <400 eﬁgfﬁgg Pi ti_;ir,b(r Ala Lys Asp Gu Leu Leu
Gy Phe Leu Ay Leu Phe 15101 NDEIEOFENCTIAR 11> 12 <212> PRT <213>

Rhopal urus junceus <400> 7 Leu Pro Cys Ala Leu Asn Asp Gy Ay Leu s Lvs
P <110> GJupo Empresarial LABIOFAM & pay 4y Cys Ly

<120> Péptidos del veneno de escorpion Rhopalurus
junceus y composicién farmacéutica.

<130> 01-00001

<140> PCT/CU2011/000006
<141> 2011-09-27

<150> Cu2010-0186
<151> 2010-09-27

<160> 8
<170> PatentIn ver. 2.1

<210> 1

<211> 10

<212> PRT

<213> Rhopalurus junceus

<400> 1
Arg Thr Gly Ser Leg Leu Thr Leu Ala A{g

<210> 2

<211> 17

<212> PRT

<213> Rhopalurus junceus

<400> 2
Asp Leu Phe Asp Glu Leu Asp Pro Gln Lys Asp Glu Leu Asp Gln Gly
1 5 10 15

ser

<210> 3

<211> 43

<212> PRT

<213> Rhopalurus junceus

<400> 3
Phe Glu Leu Lys Asp Leu Glu Gly Gln Thr Leu Tyr Leu Lys ASp Leu
1 5 10 15

Glu Gly Lys Thr Cys Ser Gly Gly Glu Leu Asp Lys Glu G;g His Cys
20 25

Gly Gly Asn Glu Leu Asp Ser Gln Gly Phe Asn
35 40

<210> 4

<211> 8

<212> PRT

<213> Rhopalurus junceus

<400> 4
Met Leu Leu Asp Asn Val Gly Phe
1 5

Page 1



1510 <210> 8 <211> 50 <212> PRT <213> Rhopal urus junceus <400> 8 val Met
Gn Asp An Tyr Leu lle Ile Asn Ay Val Trp Ser Ile val 151015 Phe Phe Leu
GQu Val ser Ile Leu val Ile Hs Ile Phe Leu Leu Arg 202530 Gu H's Qu va
Phe Val val Arg Arg Gy Asp Gu Thr Ala Lys Asp 354045 du Leu 50

Sequence listing 1.txt

<210> 5

<211> 7

<212> PRT

<213> Rhopalurus junceus

<400> 5
Asg Met Gly Ala Leg Leu Ser

<210> 6

<211> 17

<212> PRT

<213> Rhopalurus junceus

<400> 6
Phi Asp Glu Thr Ala Lys Asp Glu Leu Lig Gly Phe Leu Gly Lig Phe
5

Asn

<210> 7

<211> 12

<212> PRT

<213> Rhopalurus junceus

<400> 7
Leu Pro Cys Ala Leu Asn Asp Gly Gly Leu Cys Lys
1 5 10

<210> 8

<211> 50

<212> PRT

<213> Rhopalurus junceus

<400> 8
val Met GIn Asp Gln Tyr Leu Ile Ile Asn Gly val Trp Ser Ile val
1 5 0 15
Phe Phe Leu Glu val Ser Ile Leu val Ile His Ile Phe ng Leu Arg
Glu His G;u val Phe val val Azg Arg Gly Asp Glu TZE Ala Lys Asp
5

Glu Leu
50
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