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Nucleases are enzymes normally present in all living forms, They participate in

the areangement of nucleic acids as well as in the processes of ranscription and
translation through their mechanisms of recognition of specific regions of DNA and
RNA, and they also work actively with the molecudes thar vegulate cellidar prolife-
ration. Nucleases play a very significant rofe in the lysis of products from il and old
celly, as well as in the destrucrion of neoplasic cells.

It has been proved that in patients with cancer, the concentration of nucleases is
modified as well as their activity in general, and they show a sharp decrease or they
are not present at all in tumaoral cefls. The application of exogen nucleases is propo-
sed as a therapeutic option. In this work we report the resulls obtained when trea-
ting patiends affected by different iypes of cancer with deexyribonnclease and cocar-
boxylase or thigmine pyrophosphate in siable sotution, in addition 10 standard anti-

_eancer therapy.

Introduction

Cancer represents the disease responsible for
the greatest number of deaths all over the
world.} Given its multifactorial origin, it conti-
nuous to be difficult to control it.!? Several the-
rapevtic approaches have been used such as ra-
diotherapy, chemotherapy and sargery, and
even more recently immunotherapy; all these
treatments arc successful in some cases.’! In
scarch of its control, 4 naturl phenomenon was
analyzed: the apoptosis or programined cellular
death, in which a group ol enzymes, the nuclei-
ses. participaie along with some oncogenes.
These nuclcases have  different  functions,
among which are the capacity of recognition
and destruction of neoplasic celis.2 Their impor-

tance n {his ficld was determined when obser-
ving (hat their concentration and/or activity is
modified in the organism when 4 cancerous pro-
cess 1s established,

Tts has also been proved that in cancerous
cells the nucleases are diminished or absent.
Since then, important data was published that
allowed us to evaluate their function as prob-
able antitwmoral enzymes. Because they con-
form o big [amily of enzymes, they are clasified
as ribonucleases (RNases) and  deoxyribonu-
cleases (DNases) according 1o the substrale they
work with, ‘Their digestive activity penmits them
1o desintegrate the ribonuckeic and deoxyribo-
nucleic acids (RNA and DNA) from dead cells,
abscesses, hematomas. as well as those from vi-



tus and bacteria, renson for which ey ac
amply recognized throegh their gemicidal ac-
tion 2% They are universal, given that they are
peesent in all orpanisms, In bumans, ey we in
all tissues in conslunt conecnirations oulside
and inside the ecll under normal conditions, bul
thay may be moclificd aecarding 1o the condi-
tons of the pecsan.!® Their presence in the in-
veacellnlar comportinesits has been relited wilk
the regwlatory mechanisms of cellnlar prohic-
ton.2t in the armnpement processes of TINA
that include repau? and degradation ! us well as
i orher activittes ot regudals DNAL probakly
reloied 10 transcriphivn aml imslation 2* “Lhe
contral ol heir activity is donz throngh other
proteins that act s inhibitor ficioes, such s ac-
1in % Owine 10 the changes that have been
feund in the concenlralion andfor activity of
These enzy s i pauents wha sniter some Kind
of cancercns provess. pucleases uve boon puo-
poscd as clenents tor the diagnasis, the Tollow -
np of the illness and cven 1o measune fesponse
1 diverse treatments 12452 As it s shiown by
several reports, Lhere iy 8 decroass m the 2oncen-
waten ol nuckeases aclivily during the estab-
lishment of cancer, wlich eives o therpeuanc op-
uon thar must be takon into considerstion: (he
exogencis sdministation of these nzymes wonk]
ryike up Cor the deficiency in such paticngs, In this
stindy, we present the resulls obruned when 1re-
lng cancer patients with DNase simultieaously
with cocarboxylitse or thiamins pyrophosphat.
CIPEY b the same e while they reoebved can
ventiond antncopkisic seaiments like chematlw
rapry, cdiotherapy sand imiremetherpy,

baterial and methods

A group of 40 patents whe gave their con-
send were selected considering only one entiue-
ce crteria; they showll have concer with a vi-
riable lne ab dingss, The palicnts were realed
with DMase (003 tnghnl) wd eocarboxylase or
TPT (2 ma/m D stiles i selulian by inframes-
cular administration with the follownyg general
schame: 5 mi of DMNase alernatcd with 3 ml ol
TPD daily Lor 13 days; every other duay Tur bwo
weeks, twice ioweek Tor aomonth and then once
a week for o montl. The general scheme viried
according 10 the patients” covolulion, At the
same lmne, soms of themy continued with their

Setvari Alccdzor Laywd Foed

radiaiberapy. immunotherspy ur chomolheapy
ireattnenis U they were previonsty wssigned Lo
them. Fallow-up was done observing the evolo-
tiom for a period of three months sl least and for
aomaximunr, of {Ive yoars and duta was compi-
red with the avelution of patiznls who only 1e-
ceived mwdivtherapy, chemesherapy andfor im-
munorheraps (W natients), The tesls pertonmed
i order o assess sesulls ncludeg: blood connt.
blood  chemistry,  cenara. orianalysis,  udtn-
sormdd, tomegraphy and Xecay of the tumoral
ligsucs, depending upon the case.

Results

The vesults ohiained e shown in Table §,

The vesponse of 11 paticnis was compared
tis the esponsc of thase who only hivl rdiethe
rapy. chemorherapy andfor mnwinotherapy do-
ring the same period. Such response was consi-
dared gaodd whien b patient ool anly impnovel
clinically. bzt when thare was remission in e
cancer process; i was conswdered as faie when
the patient was clinically stable, hot when there
wis no remlssion and ne change, the patnzm
did not raspond (o frestment. As obsenved
Table 1. 68%: of the paticots had o favorable
responss. The mest significant results were ol
taincid in patients with leokenn, who 21l res
ponded. It must be raken into consideranon tha
the tremted coses concspond 10 ACUI2 cases
dingnosed with acite lymphocytic leukemia o
Tymphohlastic leckzmia,

T dane, (hese patients hove been unda teal-
ment Lar gt bt ane and o el wesss e merc
than five vears and thiey 561l keep (hels normal
Plood vidooy ay siwswn iy Table 20 A similar re-
sl wag ghown by panients allected  with
Ivinphoni. ne whont o eemission wis deteni-
red through radiographic. 1omaographic and al-
trsonnl studies. Noac ol he paticnts that were
submruited 1o radiotherapy nned/or chiermotheragy
had side elfects, not in shartor Lo fong lerm du-
ring tihe restiment with DMse and cocurboxyla-
se o Ihe ey they revenled greater energy.
they wors asymplomatic. uwd the paticnts wha
had Lot weishl gainzd it back. 1 was also s¢en
thal pevients that were fredled with DNase and
TPP when the ilingss wos recenly eslablished
and metasiazis hod nol laken puace, tha response
o reatnent was maore sapid aowd delinitive.
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Flune i grven in muonths,

TABLE 1

General results

Cancer 1ype: Totat Ne. Response (o treatment:

of cases:

Remission *Time Panial Time Negative Time

Crvarian cancer 4 3 3124 1 24
Breast cancer 6 4 131036 --- -- 2 i
Lltering cancer 3 2 15 - 1 1
Hepatic cancer 4 1 5 S - 3 H
Colen cancer 1 - - 1 )
Grastric cancer 1 - g - 1 4
Bone cancer 1 —- - 1 4
Melanoma 3 3 Gto I8
Leukemia 5 5 13 to 66
Lymyphioma 6 & 410 60
Miosarcoma 2 1 & - - i 2
Tyroma 1 — o 1 5
Epidermaotd cancer 1 - — 1 36
Astrocyloma 1 1 9
Cancer in paranasal 1 1 30
sinus

Iiscussion

The favorable response showed by paticnts
listed i Table 1 may be duc 10: the treatment of
vhemo, radio and/or immunotherapy, owing o
it induce the destruction of ncoplasic cells; the
treatment based on the application of DNase,
that induces the apoptosis of neoplasic and -
moral cells, such as 1t ocwrs in nomal condi-
tiens and to the applications of cocarboxylase or
TPP in all cases, which controls the metabokbic
altcrations caused by the cancer process and im-
proves the functions of the immune system,

Based on the differences showed by patienls
who were only (realed with chemotherapy, ra-
diotherapy and/er immunotherapy and the pa-
tients who also received the cnzyme and the
coenzyme, it may be proposed that (he presen-
ce of these two molecules is delerminant in the
positive responsc to treatment, improving the
specific destruction ol cancerous cells and, a
the siime time, the release of chemical messen-
gers which activate the cylotoxic ceils? allo-
wing the elimingtion of the cancerous cells by
a natural mechanism withoul homeostasis alie-
ralion,

The importance of the vole plaved by DNase
in cancer comes from studies performed in pa-
tients affected by acute lenkemias and with
Hodking and non Hodking lymphomas, where
it has being proved that the activity of seric
DNase is decreased or it is absent.® There has
also been reported as absent in leukemic cells of
human and mice.? The cause of these enzyma-
lic variations is nol known; in some cases, it is
related lo genclic disorders, which would ex-
plain the absence of one or some nucleases.
This agrees with one of the theories on the ori-
gen of cancer; the genetic theory.

The tavorable response of patients affected
by leukemia and lymphoma while treated with
DNage is based on the knowledge that these di-
sorders arc originatcd because the lymphaoid
cells suffer a chromosomic translocation in spe-
cific regions of DNA that hiave sccuencics of
oligopurinesfoligopyrimidines, which wre also
the ones that show a greater sensibility 1o the
nucleascs action,!? then, if these enzymes arc
cxogcnousty supplicd the destruction of the al-
tered cells is induced by a natural process thit i
not taking place because, as it was earlier men-



H Susana Alcdzar Leyva y col
TARBLE 2
Clinical and laboratory data in some treated patients !
P: ARA: M.AS.C.
A: 61 16
12 Multiple myeloma, Acute lymphoblastic leukemia
LD: Before: After: Before: After:
Hh: 6.5 g/l 12.3 p/dl 112 g/dl 13.6 g/l
He: 22.0% 42.1% 32.7% 41.8%
Er: 2780 000/ul 5200 000/l 3320 000/ul 5600 000/ul
Le: 3100/mm* 6200/mm’* A500/mm? 7420/mm*
Pl: 389 000/ul 388 000/l 113 000/ul 280 000/l
CrL: Oral chemo- Suspended Intravenous Suspended
therapy chemaotherapy
S: Asthenia, Asymptomatic Asthenia, Asymptomatic.
adynamia, adynamia,
general lumbago,
infections, cramps,
general pain muddy sight
Pl MUT, M.ALAR.
A: 57 38
U: Lymphocytic leukemia, diffuse type. Breast cancer. Metastasis to left hip.
LD: Belore: Aller: Before: Afler:
Hb: LLS gadl 13.9 gfdl 14.2 ofdi 4.4 g/dl
He: 36, 9% 43 5% 42,05 41.8%
Er: 3100 000/l 5800 000/ul 5200 000/l 5350 000/ul
Le: 3600/mm* 6200/mm’* S800/mm* 5600/mm*
Pl: 200 0004ul 380 000/ul 362 000/ 374 000/l
{ o5 b Oral chemo- Suspended Intravenous Suspended
therapy. and oral Continued.
chemotherapy.
S: General pain, Asymplomatic, Asthenia, Asymptomatic
neck ganglia Recovered adynamia, Recovered
growth, weight nausea, wejght
anthralgies, hyporexia,
weigth lost weight lost
|
P:UAR. P.GS. !
A: 6l 12 |
D: Chronic granulocytic leukemia Chronic granulocytic leukemia |
DL Before After: Before: Afler: !
Hb: 9.8 pAdl 14.2 g/l 12.0 g/di 13.7 gl |
He: 33.2% 41 9% 36.9% 42.2%
Er 3600 000/l 4950 000/ 4200 000/ 4400 000 |
Le: 1500/mm? 6800/mm* 3200/mm? S400/mm* |
Pl: 166 000/l 310 000/ul 345 000/l 330 000/ul ‘
{2 B Oral chemo- Suspended Oral chemo- Continued
therapy therapy
S: Asthenia, Asymptomatic, Weight lost Asymptomatic '
adynamii. Recovered Recovered i
fever wenglit weight |

Prpanent mitals: A age: D0 dingnosis: LD lbortory data: Before, After: treatment based on DNase and TPP; Hh: hemoglobin
He: hematoent: Er: erythroeytes: Le: leucoeytes: PL platelers: CT: conventional treatment; $: symptomatology,
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tioned, the nucleases are diminished, they are
not activiied or they are absent in these cells.
Ohther researchers have obscrved that a decrease
in the concentration of nucleases is a conse-
quence of an increase in their activity; cven
when a treatment is elfective, the enzymes de-
crease within the 6th and the Yth days, what
may be the answer to the twnoral necrosis the-
rapeutically induced. In the opposite case., when
there is a lack ol response to trealment, there is
no decrease in the concentration or activition of
the enzymes.

11 is also reporied thal the patienls that show
low levels of the enzymes do not respond 1o any
reatment.2® Therefore, it 15 praposed that these
erzymes may be inhibited by specific factors
stch as actin and other inhibitors that reguiate
their Iytic activity such as divalent cations, tom-
perature and pH.2. This last statement is reinfor-
ced by data that we have obtained in the blood
samples of patients in which we observed that
pH ol plasma is modified to alkaline values,
when the illness is acute und tends 1o get back
inte normal values when the patient recavers
with freatment,

Another important factor for the nuclenses (o
complele their Iylic function is the graater per-
meability of the plasma membrane of neoplasic
cells, 22 being this one of the determinant factors
ol the cnzyme's penetration. In the interior of
the transformed cels. the nucleases perform
their lytic action when recognizing specific rc-
vions of DNA or RNA (restriclives) that are out
of control® This has heen proposed based on
the regulitory role that they have in the frans-
cription and genic tanstation while recognizing
the active regions of chromatin. In any case, a

decrease in the concentration or in the activity, -

of nucleases is another factor that lets free the
cancerons processes; then, their therapeutic ad-
minisiration musl be considered.

The application of TPP in these patients is
based in the fact that thinmine and its phospha-
ted estercs such as (he cocarboxylase are not in
an adequaie amount,*” 1t is known that the
coenzyme is an imporant factor for the degra-
nulation of basophiles, whose products help the
chemotaxis of leukocytes that are in charge of
the cellular immunc 1'(:5{10115&'.;13 then, the im-
mune response in general is polentialized. Once

they are active, the lymphocytes induce 1o cylo-
toxic cells to perform their lytic action against
the transformed cells. 1t has also being proved
i several studics that the cancerous cells show
their metabolism affecled, given that they pre-
sent an increase in ghycolysis, and this brings
one of the most freguent alterations in diflerent
types of cancer. that is lactic acidosis.* such
problem gets solved in minutes when TPP is
present.!? There are also other alterations like
the increase of intracellular sodium, which de-
creases the resting membrane potential value. 2
In several experimental models we have de-
monstrated that TPP regulates the intcemediary
metabolism! and il also plays a key role in the
active transport at the cell membrane allowing
the activation of ATPases, normalizing ionic
concentrations and gelting back the resting
membrane potential. 2% In this sense, the positive
etfeet created by the presence of TPP in patients
affected by canceraus processes can be therelo-
re explained,

Currently, we are performing some trials
with several lines of cancerous cells in vitro,
with the aim to determine the percentage of
mortality when DNase is added directly at difle-
rent concentralions. Preliminary resolts show
that the enzyme induces dircctly the lysis of
these kind of cells in proportion to the enzyme
concentration.

Conclusions

The patients (reated with deoxyribonuclease
and cocarboxylase or hiamine pyrophosphate sta-
bles 1n solution as well as with the conventional
anticuncer weatments, show resistance 1o the ne-
zative effects of chemotherapy, radiotherapy and
immunatherapy in comparison 1o the patients thal
only received the conventional treatment,

In 684% of the cases there is a control of the
cancer process according 1o clinical and labora-
lory results, Metastasis is avoided in short and
long terms when treatment is applied in early
stages. It has being obscrved such results not
onfy in paticnts that ook part in this specilic
stucty, but in those that have had this therapy for
the last ten years. We propose that patients af-
fected by cancer should be treated with deoxyri-
bonuclease and  cocarboxylase or  thiamine
pyrophosphate stables in solution.
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Las nucleasas son enzimas que se encuentran presentes normalmente en todos
los organismos. Participan en el rearreglo de los deidos nucleicos, en la modu-
lacion de los procesos de transcripeion y traduccion a través de sus mecanismos de
reconocimiento de regiones especificas del ADN y ARN, e interactiian con las
moléculas reguladoras de la proliferacion celular. Las nucleasas tienen un papel
muy importante en la lisis de los productos de las células lesionadas, viejas y en la
eliminacién de células neopldsicas. Se ha comprobado que en los pacientes con
cdncer se encuentra modificada su concentracion ylo sw actividad en general y dis-
minuidas o ausentes en las células neopldsicas en particular, por lo que se propone
la aplicacién de nucleasas exégenas como una opcién en el ratamiento del cdancer.
En este trabajo se presentan los resultados obtenidos al tratar a pacientes afectados
con diversos tipos de cancer con desoxirribonucleasa y cocarboxilasa o pirofosfato
de tiamina estables en solucion, ademds de los tratamientos anticancerosos conven-

clonales.



