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 p
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 d
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 c
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 p
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 d
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s d
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 fí
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 d
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 d
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 d
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 c
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 c
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r d
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0.
18

 
0.
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 d
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 d
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 d
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 d
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 d
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l c
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 c
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 c
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 d
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. 

 Sa
la

m
a 

et
 a

l. 
(1

98
6)

 re
po

rta
ro

n 
la

 p
re

se
nc

ia
 d

e 
al

ca
lo

id
es

 n
o 

fe
nó

lic
os

, s
ap

on
in

as
, e

st
er

ol
es

 

y 
tri

te
rp

en
os

, 
en

 
fr
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 d
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ca
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 d
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 d
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 d
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 d
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 p
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 s
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 d
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 d
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 c
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 l
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ra
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 d
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 d
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 d
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 d
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 p
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D
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 d
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 d
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en
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en
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je
 d
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en

 l
a 
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ón
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e 
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 d

e 
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an
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s d
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I d
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 c
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 d
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 d
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l 
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 c
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, p

or
 lo
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 m
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 m
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n 
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a 
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r 
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 d
e 
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 d
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l e
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 p
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 c
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 d
e 

Es
ch

er
ic

hi
a 

co
li 



 

16
 

 (A
B

11
57

) p
or

 m
ed

io
 d
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 a
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ió
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at
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s 
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en
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s 
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an
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l e

xt
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e 
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 d
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s 
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n 
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n 
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s 
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 d

e 
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s c
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le
s p

ue
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n 
in

du
ci

r l
es

io
ne

s e
n 

la
 m

ol
éc

ul
a 

de
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D
N
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Po
r 

ot
ro

 l
ad

o,
 C

ad
en

a-
Iñ

ig
ue

z 
(2

00
5)

 i
nd

ic
ó 

pa
rte

 d
e 

la
 v

ar
ia

ci
ón

 q
uí

m
ic

a 
de

 o
ch

o 

va
rie

da
de

s 
de

 S
. 

ed
ul

e,
 c

ua
nt

ifi
ca

nd
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só
lid

os
 s

ol
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le
s 

to
ta

le
s 

(S
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), 
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id
o 

as
có

rb
ic

o 
y 

cu
cu

rb
ita

ci
na

s 
(C

ua
dr

o 
2)

. 
És

ta
s 

úl
tim

as
 s

e 
en

cu
en

tra
n 

en
 c

on
ce

nt
ra

ci
on

es
 1

00
 v

ec
es

  

m
en

or
es

 e
n 

el
 g

ru
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 d
e 
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ut

os
 a

m
ar

ill
os
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pe
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de

l s
ilv

es
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, 1
0 
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ce

s 
m
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 b
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 e
n 
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s 
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ot
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 c
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tiv
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 d

e 
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ut
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de
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m
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 d
e 
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 v
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da
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si
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es
tre
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o 

2.
 C

on
te

ni
do
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tiv
o 

de
 c

uc
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ta

ci
na
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SS

T 
y 

ác
id

o 
as

có
rb

ic
o 

en
 o

ch
o 

va
rie

da
de

s 
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ec
hi
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 e

du
le
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en
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ue
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V
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tá
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C
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ur
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Á
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s d
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 p
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 d
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os
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 c
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 p
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 c
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 p
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er
an

 h
as

ta
 a

lc
an

za
r 

y 
m

an
te

ne
r 

un
 t

am
añ

o 
de

 p
ob

la
ci

ón
 q

ue
 e

s 

fis
io

ló
gi

ca
m

en
te

 ú
til

. 

 La
 c

ar
ci

no
gé

ne
si

s 
o 

fo
rm

ac
ió

n 
de

l 
cá

nc
er

 s
e 

in
ic

ia
 c

on
 l

a 
tra

ns
fo

rm
ac

ió
n 

de
 l

a 
cé

lu
la

 

no
rm

al
 a

 n
eo

pl
ás

ic
a;

 p
ro

gr
es

an
do

 c
on

 h
ip

er
pr

ol
ife

ra
ci

ón
, p

ér
di

da
 d

e 
di

fe
re

nc
ia

ci
ón

 c
el

ul
ar

; 

y 
ad

qu
is

ic
ió

n 
de

 p
ot

en
ci

al
 i

nv
as

iv
o,

 g
en

er
an

do
 s

u 
pr

op
io

 s
is

te
m

a 
de

 s
op

or
te

 e
n 

la
 

an
gi

og
én

es
is

 y
 e

st
ab

le
ci

en
do

 l
es

io
ne

s 
m

et
as

tá
si

ca
s 

en
 t

ej
id

os
 y

 ó
rg

an
os

 q
ue

 n
o 

es
tá

n 
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 re
la

ci
on

ad
os

 c
on

 la
 n

eo
pl

as
ia

 p
rim

ar
ia

 (F
ig

ur
a 

5)
. L

a 
pa

to
gé

ne
si

s 
ne

op
lá

si
ca

 e
s 

un
 p

ro
ce

so
 

co
m

pl
ej

o 
qu

e 
pu

ed
e 

di
vi

di
rs

e 
en

 tr
es

 e
ta

pa
s:

 in
ic

ia
ci

ón
, p

ro
m

oc
ió

n 
y 

pr
og

re
si

ón
 (

D
or

ai
 y

 

A
gg

ar
w

al
, 2

00
4;

 S
un

 e
t a

l.,
 2

00
4;

 O
liv

ei
ra

 e
t a

l.,
 2

00
7)

. 

 

D
ife

re
nc

ia
ci

ón
 

ne
op

lá
si

ca

In
va

si
ón

 d
e 

te
jid

os
 

y 
m

et
ás

ta
si

s

A
ng

io
gé

ne
si

s

Ev
as

ió
n 

de
 

la
 ap

op
to

si
s

C
él

ul
a 

N
eo

pl
ás

ic
a

In
se

ns
ib

ili
da

d 
 a

 se
ña

le
s 

an
ti-

cr
ec

im
ie

nt
o

Ili
m

ita
do

 p
ot

en
ci

al
 

re
pl

ic
at

iv
o

Ex
pr

es
ió

n 
de

 
te

lo
m

er
as

a

A
ut

os
uf

ic
ie

nc
ia

 en
 

se
ña

le
s d

e 
cr

ec
im

ie
nt

o

 
 Fi

gu
ra

 5
. C

ar
ac

te
rís

tic
as

 d
e 

un
a 

cé
lu

la
 m

al
ig

na
 (O

liv
ei

ra
 e

t a
l.,

 2
00

7)
. 

  La
 in

ic
ia

ci
ón

 e
s 

un
 p

ro
ce

so
 ir

re
ve

rs
ib

le
, o

cu
rr

id
o 

cu
an

do
 lo

s 
ge

ne
s 

de
 u

na
 c

él
ul

a 
no

rm
al

 

so
n 

al
te

ra
do

s 
a 

tra
vé

s 
de

 m
ec

an
is

m
os

 g
en

ét
ic

os
, p

re
di

sp
on

ié
nd

ol
a 

a 
ev

ol
uc

io
na

r h
ac

ia
 u

na
 

cé
lu

la
 m

al
ig

na
 c

on
 in

m
or

ta
lid

ad
. U

na
 v

ez
 q

ue
 la

 c
él

ul
a 

ha
 s

uf
rid

o 
al

te
ra

ci
on

es
 g

en
ét

ic
as

, s
e 

pu
ed

en
 a

ct
iv

ar
 o

 n
o 

lo
s e

ve
nt

os
 d

es
tin

ad
os

 a
 p

re
se

rv
ar

 la
 n

or
m

al
id

ad
 c

el
ul

ar
: 


 M

ec
an

is
m

os
 r

ep
ar

ad
or

es
, p

ro
du

ct
o 

de
 g

en
es

 q
ue

 c
es

an
 lo

s 
er

ro
re

s 
ge

né
tic

os
 y

 lo
s 

re
pa

ra
n 

pa
ra

 q
ue

 n
o 

se
an

 h
er

ed
ad

os
 a

 c
él

ul
as

 h
ija

s. 


 P

er
m

iti
r 

la
 a

po
pt

os
is

 o
 m

ue
rte

 c
el

ul
ar

 p
ro

gr
am

ad
a,

 e
xc

lu
ye

nd
o 

a 
la

s 
cé

lu
la

s 
qu

e 

ac
um

ul
ar

on
 m

uc
ha

s m
ut

ac
io

ne
s. 
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 Si
 l

a 
cé

lu
la

 e
va

de
 e

st
os

 m
ec

an
is

m
os

, 
en

tra
 a

 l
a 

fa
se

 r
ev

er
si

bl
e 

de
 p

ro
m

oc
ió

n,
 e

n 
do

nd
e 

am
pl

ia
 

la
s 

m
ut

ac
io

ne
s 

qu
e 

ca
us

an
 

ca
m

bi
os

 
en

 
el

 
co

nt
ro

l 
de

l 
cr

ec
im

ie
nt

o 
ce

lu
la

r, 

co
nf

iri
en

do
 p

ro
lif

er
ac

ió
n 

an
or

m
al

 a
 c

él
ul

as
 in

ic
ia

do
ra

s 
y 

co
n 

el
lo

 e
l d

es
ar

ro
llo

 d
e 

le
si

on
es

 

pr
en

eo
pl

ás
ic

as
 p

or
 la

 c
ar

en
ci

a 
de

 a
ge

nt
es

 su
pr

es
or

es
. L

a 
in

es
ta

bi
lid

ad
 e

nt
re

 e
l c

re
ci

m
ie

nt
o 

y 

la
 m

ue
rte

 c
el

ul
ar

 p
ue

de
n 

lle
va

r 
a 

la
 a

pa
ric

ió
n 

de
 u

na
 n

eo
pl

as
ia

 m
al

ig
na

. P
or

 ú
lti

m
o,

 e
n 

la
 

fa
se

 d
e 

pr
og

re
si

ón
, s

e 
ad

qu
ie

re
 u

n 
fe

no
tip

o 
ne

op
lá

si
co

 a
 tr

av
és

 d
e 

m
ec

an
is

m
os

 g
en

ét
ic

os
 o

 

ep
ig

en
ét

ic
os

 a
di

ci
on

al
es

 y
 lo

s 
nu

ev
os

 c
lo

ne
s 

po
se

en
 u

na
 m

ay
or

 c
ap

ac
id

ad
 d

e 
pr

ol
ife

ra
ci

ón
 

in
de

pe
nd

ie
nt

e 
de

 lo
s e

st
ím

ul
os

. L
a 

pr
og

re
si

ón
 n

eo
pl

ás
ic

a 
se

 c
ar

ac
te

riz
a 

po
r i

rr
ev

er
si

bi
lid

ad
, 

in
es

ta
bi

lid
ad

 
ge

né
tic

a,
 

in
va

si
ón

, 
ca

m
bi

os
 

bi
oq

uí
m

ic
os

, 
m

et
ab

ól
ic

os
 

y 
m

or
fo

ló
gi

co
s, 

m
et

ás
ta

si
s y

 a
ng

io
gé

ne
si

s (
Tr

os
ko

, 2
00

3;
 S

un
 e

t a
l.,

 2
00

4;
 O

liv
ei

ra
 e

t a
l.,

 2
00

7)
. 

 El
 c

án
ce

r n
o 

es
 u

na
 e

nf
er

m
ed

ad
 ú

ni
ca

 s
in

o 
un

 c
on

ju
nt

o 
de

 e
nf

er
m

ed
ad

es
 q

ue
 s

e 
cl

as
ifi

ca
n 

en
 fu

nc
ió

n 
de

l t
ej

id
o 

y 
cé

lu
la

 d
e 

or
ig

en
. A

sí
 lo

s p
rin

ci
pa

le
s s

ub
tip

os
 so

n:
 


 S

ar
co

m
as

, p
ro

ce
de

nt
es

 d
e 

te
jid

o 
co

ne
ct

iv
o 

co
m

o 
hu

es
os

, c
ar

tíl
ag

os
, n

er
vi

os
, v

as
os

 

sa
ng

uí
ne

os
, m

ús
cu

lo
s y

 te
jid

o 
ad

ip
os

o.
 


 C

ar
ci

no
m

as
, o

rig
in

ad
os

 e
n 

te
jid

os
 e

pi
te

lia
le

s c
om

o 
la

 p
ie

l o
 lo

s e
pi

te
lio

s q
ue

 ta
pi

za
n 

la
s 

ca
vi

da
de

s 
y 

ór
ga

no
s 

co
rp

or
al

es
, y

 d
e 

te
jid

os
 g

la
nd

ul
ar

es
 c

om
o 

m
am

a 
y 

pr
ós

ta
ta

. 

Lo
s 

ca
rc

in
om

as
 d

e 
es

tru
ct

ur
a 

si
m

ila
r 

a 
la

 p
ie

l s
e 

de
no

m
in

an
 c

ar
ci

no
m

as
 d

e 
cé

lu
la

s 

es
ca

m
os

as
. L

os
 q

ue
 ti

en
en

 u
na

 e
st

ru
ct

ur
a 

gl
an

du
la

r s
e 

de
no

m
in

an
 a

de
no

ca
rc

in
om

as
. 


 P

or
 o

tro
 l

ad
o,

 l
as

 l
eu

ce
m

ia
s 

y 
lo

s 
lin

fo
m

as
 i

nc
lu

ye
n 

lo
s 

cá
nc

er
es

 d
e 

lo
s 

te
jid

os
 

fo
rm

ad
or

es
 d

e 
la

s 
cé

lu
la

s 
sa

ng
uí

ne
as

. 
Pr

od
uc

en
 i

nf
la

m
ac

ió
n 

de
 l

os
 g

an
gl

io
s 

lin
fá

tic
os

, i
nv

as
ió

n 
de

l b
az

o 
y 

m
éd

ul
a 

ós
ea

, y
 s

ob
re

pr
od

uc
ci

ón
 d

e 
cé

lu
la

s 
bl

an
ca

s 

in
m

ad
ur

as
. 
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 La
s 

pr
in

ci
pa

le
s 

fo
rm

as
 d

e 
tra

ta
m

ie
nt

o 
de

l c
án

ce
r 

so
n:

 c
iru

gí
a,

 r
ad

io
te

ra
pi

a,
 q

ui
m

io
te

ra
pi

a,
 

te
ra

pi
a 

ho
rm

on
al

 y
 te

ra
pi

a 
bi

ol
óg

ic
a;

 p
ue

de
 u

sa
rs

e 
un

 m
ét

od
o 

o 
un

a 
co

m
bi

na
ci

ón
 d

e 
el

lo
s, 

de
pe

nd
ie

nd
o 

de
l 

tip
o,

 u
bi

ca
ci

ón
 y

 e
xt

en
si

ón
 d

el
 c

án
ce

r; 
la

 e
da

d 
y 

sa
lu

d 
ge

ne
ra

l 
de

l 

pa
ci

en
te

. 
Pu

es
to

 q
ue

 e
l 

tra
ta

m
ie

nt
o 

pu
ed

e 
da

ña
r 

ta
m

bi
én

 c
él

ul
as

 y
 t

ej
id

os
 s

an
os

, 
co

n 

fr
ec

ue
nc

ia
 c

au
sa

 e
fe

ct
os

 s
ec

un
da

rio
s. 

La
 c

ir
ug

ía
 e

s 
un

 p
ro

ce
di

m
ie

nt
o 

pa
ra

 e
xt

irp
ar

 e
l 

cá
nc

er
. L

os
 e

fe
ct

os
 s

ec
un

da
rio

s 
de

 é
st

a 
de

pe
nd

en
 d

e 
fa

ct
or

es
 c

om
o 

el
 t

am
añ

o,
 l

ug
ar

 d
el

 

tu
m

or
, t

ip
o 

de
 o

pe
ra

ci
ón

, e
nt

re
 o

tro
s;

 a
un

qu
e 

es
 c

om
ún

 q
ue

 c
au

se
 c

an
sa

nc
io

, d
eb

ili
ta

m
ie

nt
o 

y 
do

lo
r. 

La
 r

ad
io

te
ra

pi
a 

us
a 

ra
yo

s d
e 

al
ta

 e
ne

rg
ía

 p
ar

a 
de

st
ru

ir 
la

s c
él

ul
as

 c
an

ce
ro

sa
s e

n 
un

 

ár
ea

 d
et

er
m

in
ad

a,
 p

ue
de

 a
dm

in
is

tra
rs

e 
en

 f
or

m
a 

ex
te

rn
a 

po
r 

m
ed

io
 d

e 
ra

di
ac

ió
n 

ha
ci

a 
un

 

ár
ea

 d
el

 t
um

or
; 

o 
in

te
rn

am
en

te
 m

ed
ia

nt
e 

ag
uj

as
 o

 c
at

ét
er

es
 q

ue
 c

on
tie

ne
n 

un
a 

su
st

an
ci

a 

ra
di

oa
ct

iv
a 

qu
e 

se
 i

m
pl

an
ta

n 
ce

rc
a 

de
l 

cá
nc

er
. 

Lo
s 

ef
ec

to
s 

se
cu

nd
ar

io
s 

so
n 

ca
ns

an
ci

o,
 

di
sm

in
uc

ió
n 

de
l 

nú
m

er
o 

de
 g

ló
bu

lo
s 

bl
an

co
s 

en
 l

a 
sa

ng
re

, 
co

n 
ab

at
im

ie
nt

o 
de

l 
si

st
em

a 

in
m

un
e,

 p
ér

di
da

 d
e 

pe
lo

, 
en

ro
je

ci
m

ie
nt

o,
 r

es
eq

ue
da

d 
y 

se
ns

ib
ili

da
d 

en
 l

a 
pi

el
. 

La
 

qu
im

io
te

ra
pi

a 
es

 e
l 

us
o 

de
 f

ár
m

ac
os

 p
ar

a 
de

st
ru

ir 
cé

lu
la

s 
ca

nc
er

os
as

 e
n 

to
do

 e
l 

cu
er

po
. 

La
s 

cé
lu

la
s 

sa
na

s 
ta

m
bi

én
 

pu
ed

en
 

se
r 

da
ña

da
s, 

es
pe

ci
al

m
en

te
 

la
s 

qu
e 

se
 

di
vi

de
n 

rá
pi

da
m

en
te

, 
te

ni
en

do
 a

 l
a 

pé
rd

id
a 

de
 p

el
o 

y 
ap

et
ito

, 
fa

tig
a,

 n
au

se
as

, 
vó

m
ito

s, 
di

ar
re

a,
 

lla
ga

s 
en

 l
a 

bo
ca

 y
 l

ab
io

s, 
co

m
o 

ef
ec

to
s 

se
cu

nd
ar

io
s. 

La
 t

er
ap

ia
 h

or
m

on
al

 s
e 

us
a 

pa
ra

 

tra
ta

r 
cá

nc
er

es
 q

ue
 d

ep
en

de
n 

de
 h

or
m

on
as

 p
ar

a 
su

 c
re

ci
m

ie
nt

o.
 E

st
e 

tra
ta

m
ie

nt
o 

pu
ed

e 

in
cl

ui
r e

l u
so

 d
e 

fá
rm

ac
os

 q
ue

 d
et

ie
ne

n 
la

 p
ro

du
cc

ió
n 

de
 c

ie
rta

s h
or

m
on

as
 o

 q
ue

 c
am

bi
an

 la
 

fo
rm

a 
co

m
o 

fu
nc

io
na

n.
 L

os
 e

fe
ct

os
 s

ec
un

da
rio

s 
in

cl
uy

en
 c

an
sa

nc
io

, r
et

en
ci

ón
 d

e 
líq

ui
do

s, 

au
m

en
to

 d
e 

pe
so

, 
bo

ch
or

no
s, 

na
us

ea
, 

vó
m

ito
, 

ca
m

bi
o 

de
 a

pe
tit

o 
y 

en
 a

lg
un

os
 c

as
os

 

co
ág

ul
os

 d
e 

sa
ng

re
 y

 o
st

eo
po

ro
si

s. 
La

 t
er

ap
ia

 b
io

ló
gi

ca
 u

til
iz

a 
di

re
ct

a 
o 

in
di

re
ct

am
en

te
 e

l 

si
st

em
a 

in
m

un
e 

pa
ra

 c
om

ba
tir

 l
a 

en
fe

rm
ed

ad
 y

 p
ue

de
 a

m
in

or
ar

 a
lg

un
os

 d
e 

lo
s 

ef
ec

to
s 

se
cu

nd
ar

io
s 

de
l 

tra
ta

m
ie

nt
o;

 l
os

 c
ua

le
s 

va
ría

n 
co

n 
el

 t
ra

ta
m

ie
nt

o 
es

pe
cí

fic
o,

 p
er

o 
pu

ed
e 
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 ca
us

ar
 s

ín
to

m
as

 p
ar

ec
id

os
 a

 lo
s 

de
 la

 g
rip

e,
 c

om
o 

es
ca

lo
fr

ío
s, 

fie
br

e,
 d

ol
or

 d
e 

m
ús

cu
lo

s, 

de
bi

lid
ad

, 
pé

rd
id

a 
de

 a
pe

tit
o,

 n
au

se
as

, 
vó

m
ito

s 
y 

di
ar

re
a.

 L
os

 p
ac

ie
nt

es
 p

ue
de

n 
ta

m
bi

én
 

sa
ng

ra
r c

on
 fa

ci
lid

ad
, t

en
er

 e
ru

pc
io

ne
s o

 in
fla

m
ac

ió
n 

en
 la

 p
ie

l (
IN

C
, 2

00
8)

. 

 Si
 b

ie
n,

 l
os

 t
ra

ta
m

ie
nt

os
 p

ar
a 

el
 c

án
ce

r 
pu

ed
en

, 
m

uc
ha

s 
ve

ce
s 

pr
op

or
ci

on
ar

 u
na

 m
ej

or
ía

 

te
m

po
ra

l 
de

 l
os

 s
ín

to
m

as
, 

la
 p

ro
lo

ng
ac

ió
n 

de
 l

a 
vi

da
 y

, 
oc

as
io

na
lm

en
te

, 
la

 c
ur

ac
ió

n;
 l

a 

O
rg

an
iz

ac
ió

n 
M

un
di

al
 p

ar
a 

la
 S

al
ud

 (2
00

6)
, e

st
im

ó 
qu

e 
a 

ni
ve

l m
un

di
al

, l
a 

m
or

ta
lid

ad
 p

or
 

cá
nc

er
 a

um
en

ta
rá

 u
n 

45
 %

 e
nt

re
 2

00
7 

y 
20

30
, 

es
 d

ec
ir,

 p
as

ar
á 

de
 7

.9
 m

ill
on

es
 a

 1
1.

5 

m
ill

on
es

 d
e 

de
fu

nc
io

ne
s 

(c
on

si
de

ra
nd

o 
el

 c
re

ci
m

ie
nt

o 
de

m
og

rá
fic

o 
y 

el
 e

nv
ej

ec
im

ie
nt

o 

po
bl

ac
io

na
l);

 a
de

m
ás

, d
ur

an
te

 e
l m

is
m

o 
pe

rio
do

, e
l n

úm
er

o 
de

 c
as

os
 n

ue
vo

s 
au

m
en

ta
rá

 d
e 

11
.3

 a
 1

5.
5 

m
ill

on
es

. 
En

 e
st

e 
co

nt
ex

to
, 

pr
ev

al
ec

e 
el

 i
nt

er
és

 e
n 

lo
s 

pr
od

uc
to

s 
na

tu
ra

le
s, 

de
bi

do
 a

 q
ue

 p
ue

de
n 

pr
ov
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Apéndice 2. Especto de Resonancia Magnética Nuclear de Hidrógeno de la fracción 5-7 del extracto metanólico de frutos de S. edule 

var. nigrum spinosum. 
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Apéndice 3. Cromatograma de Gases de la fracción 5-7 del extracto metanólico de frutos de S. edule var. nigrum spinosum: (1) Ester 

metílico del ácido 9-oxo-nonanoico (2) ester metílico del ácido hexadecanoico (3) ester etílico del ácido hexadecanoico (4)ester metílico del 

ácido 10-octadecenoico (5) ester metílico del ácido octadecanoico (6) ester octílico del ácido octadecanoico. 
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Apéndice 4. Espectrometría de masas de la fracción 5-7 del extracto metanólico de frutos de Sechiun edule var. nigrum spinosum. 

 

1. Ester metílico del ácido 9-oxo-nonanoico. 
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2. Ester metílico del ácido hexadecanoico 
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3. Ester etílico del ácido hexadecanoico 
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4. Ester metílico del ácido 10-octadecenoico 
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5. Ester metílico del ácido octadecanoico 
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6. Ester octílico del ácido octadecanoico 
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Apéndice 5. Espectro de Resonancia Magnética Nuclear de Hidrógeno de la fracción 78-85 de una fracción etérea del extracto 

metanólico de frutos de S. edule var. nigrum spinosum 
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