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The results of own investigations and literature data are summarized to determine the place of the main methods of adsorption
therapy in complex treatment of the patients with malignant tumors. New possibilities for the usage of new generation of carbon
adsorbents and modern adsorptive technologies in cancer treatment are discussed.
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Severe toxicosis observed in cancer patients
is manifested by many clinical symptoms including
general asthenia, elevated fatigability, adynamia, labil-
ity of pulse and pressure, nausea, vomiting, disturbed
appetites up to complete anorexia, diarrhea, skin pallor
and sallow, xerostomia, xidrosis, fever, myalgia and
ostealgia, inclination to peripheral neuropathy, psychic
inhibition, cephalalgia and faintness, sleep disorder,
anemia, decreased staminas to infectious diseases,
dystrophy of muscle tissue and progressive body
weight loss with final cancer cachexia. The spectrum
of mentioned symptoms in each particular case could
vary dependent on the patterns of clinical course of the
disease, intensity of destructive processes, treatment
type, presence of concurrent diseases and complica-
tions, and many other conditions.

Oncological toxicosis is based on several factors.
Firstly, itis “tumor disposition”, i.e. a special pathologi-
cal state that develops during the process of natural
course of malignant disease and is caused by distant
character of tumors’ influence on metabolism and host
immune status [1-3]. Secondly, tumor-dependent
compression or tumor invasion into vital organs and
malfunction of excretory-evacuation systems, and also
“overloading” of cellular and humoral blood transport
agents with waste metabolites lead to expressed
disturbance of biochemical homeostasis and meta-
bolic intoxication [4, 5, 6]. The third cause of toxicosis
is originated due to the treatment directed on the
destruction of neoplastic lesions [7-11]. Acertain role
is played also by unspecific factors such as surgical
trauma, hemorrhagia, inflammatory complications,
and sepsis [12, 13].

In accordance with abovementioned, in oncological
clinics adsorptive therapy could be applied:
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* to remove toxins generated in the process of
“natural” tumor-host interaction;

* for correction of metabolic intoxication;

" e for sorption of toxins that accumulate due to the
destruction/damage of normal and tumor cells
with different therapeutic agents, including ir-
radiation;

* for local and systemic control of pharmacokinet-
ics of cytostatic preparations;

» for therapy of surgical complications and con-
cominant toxicosis, for instance, bacterial en-
dotoxicosis of enteric origin that accompanies
massive blood loss.

These possibilities are realized by the use of three
main methods of sorption therapy, namely: hemo-
sorption (HS), enterosorption (ES) and application
sorption (AS).

TYPES AND CHARACTERISTICS
OF CARBON ADSORBENTS

Two types of carbon adsorbents — granulated and
fibrous ones — are used in adsorptive therapy. Well-
known SCN carbons prepared on the basis of synthetic
polymeric resins and possessing developed porous
structure, specific surface of the order of 1.5 thou-
sands m?/g and high enough adsorption activity,
belong to the first type. New generation of granulated
carbon adsorbents with specific surface that reaches
3.5 thousands m?/g, has been developed in the De-
partment of Physico-Chemical Mechanisms of Sorp-
tion Detoxification of IEPOR NASU and was registered
in Ukraine and Uzbekistan under HSGD mark (Hemo
Sorbents Granulated Deliganding). HSGD, due to ef-
fective removal of protein-bound toxic metabolites
such as nonconjugated bilirubin, free fatty acids,
phenols, bile acids, mercaptanes, and a whole num-
ber of uremic and burn toxins during hemosorption
procedure, allow to achieve qualitatively new thera-
peutic effects related to deep purification of transport
proteins and blood cell membranes [14, 15]. Clinical
use of HSGD columns as a module of “Artificial liver”
apparatus or as a separate system for prehepatocytic
removal of bile components and their precursors al-
lows remove apiece up to 1 g of bilirubin, with the use
of column that contains by 20-30 times lower sorbent
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mass than reactors of other modern systems for treat-
ment of hepatic insufficiency.

These super active carbon adsorbents effectively
remove also proinflammatory cytokines and could
be used for treatment of practically all states associ-
ated with the development of Systemic Inflamatory
Response Syndrom (SIRS) [16].

Activated fibrous carbon adsorbents for medical
purposes that possess high sorption activity too (their
specific surfaceisin arange from 1.5 to 2.5 thousands
m?/g), are used mainly as a basis for preparation of en-
terosorbents and application sorbents. In the process
of production of modern enterosorbents of IV gen-
eration — “Carboline”, activated carbon fibrous ma-
terials are dissected into 40-50 nm fibers which are
used for formation of tablets or granules with the use
of water as a binding element; this allows to preserve
completely preserve the capacity of the sorbent and
significantly improve its kinetic parameters.

Both granulated and fibrous adsorbents may serve
as a matrix for immobilization of biologically active
compounds without using additional cross-linking
agents — “binary synthesis”. This method has been
used for immobilization of native thymus DNA and
dextrane sulphate onto granulated and fibrous car-
bon adsorbents [16]. Coating of superactive carbon
matrix with native DNA allows not only to remove DNA-
binding compounds that could be present in excessive
amounts, for instance in blood of patients with lung
cancer or hepatocellular carcinoma, but also signifi-
cantly intensifies the elimination of proinflammatory
cytokines (TNF-a, IL-1, IL-6). An expressed antitu-
mor effect has been registered in 6 from 7 dogs with
spontaneous tumors of mammary gland after plas-
moimmunosorption on highly active carbon fibers with
immobilized devitalized St. aureus Cowans | cells [17].
Meanwhile, in 3 animals complete tumor reduction
and healing of superficial wounds has been achieved.

CARBON ADSORBENTS IN CANCER

TREATMENT

Presently a certain experience of the use of carbon
adsorbents in combined therapy of cancer has been
accumulated.

Carbon adsorbents in surgery

In surgery adsorptive therapy is directed on prepa-
ration of patients with severe intoxication to surgical
intervention and elimination of post-surgical purulent-
septic complications.

The performance of one or few HS sessions in pa-
tients with mechanical jaundice at pre-surgical period
allows carrying out extensive surgery without specific
complications characteristic for long-term cholemia.
After HS in the patients, concentration of bilirubin,
bile acids and creatinin decreases, and skin itching
vanishes or decreases [18]. HS partially or completely
prevents post-surgical fall of fibrinogen level that could
be a cause of elevated hemorrhage. The positive effect
of HS in patients with mechanical jaundice is in part
related to the removal of bacterial endotoxins that pass

to systemic blood flow due to malfunction of natural
mechanism of their decontamination by conjugation
with bile acids. The clinical experience has demon-
strated that HS in patients with mechanical jaundice
is the most effective if it is performed one day prior
to the surgical intervention. In this case the sorbent
of choice is HSGD that allows removing large quantities
of protein-bound cholemic metabolites.

Modern tactics of treatment of patients with me-
chanic jaundice of cancer genesis is based on com-
bination of intense infusion therapy with the use
of extracorporeal detoxification methods including
HS, plasmapheresis, and blood perfusion through
xenospleen, that allows reduce early post-surgical
mortality by 8.5% [19]. The efficacy of plasmapheresis
and HS increases if the procedures are performed after
endoscopic detoxification of biliary tract [20].

An alternative means of pre-surgical preparation
of cancer patients with liver and kidney malfunction
is massive ES (8-24 tablets of “Carboline” entero-
sorbent per day) that provides quick decrease of in-
toxication level and improvement of overall health.
In patients with mechanical jaundice the use of carbon
enterosorbents at pre-surgical period was accompa-
nied by improvement of hepato-renal functions thus
allowing to reduce significantly the number of purulent
post-surgical complications and lethal outcomes [21].

In principle, prophylactic ES could be indicated
in all the cases when surgical intervention is related
to the risk of massive blood loss that leads to central-
ization of blood circulation and effluent of E.coli endo-
toxin in blood with the next development of SIRS. Then
the presence of large amounts of fibrous carbon
enterosorbents in large bowel impedes the develop-
ment of systemic endotoxicosis and uncorrectable
hypotension.

HS is an effective element of complex therapy
of post-surgical purulent-septic complications.
In patients with a generalized peritonitis after surgery
related to gastric cancer and cancer of pancreato-
duodenal region, HS promotes quick restoration
of intestinal peristalsis, decrease of purulent egestas
from abdominal cavity and elimination of peritoneal
symptoms, improvement of functional state of liver
and kidneys, cardio-vascular system and rheologic
properties of blood, that results in statistically sig-
nificant decrease of lethal outcomes [22]. An analysis
of efficacy of treatment of patients with a generalized
peritonitis has shown that HS should be performed
in the first 12—-36 hours after laparotomy.

During HS process, in patient blood the level
of toxic metabolites including medium molecular
weight peptides, decreases, what is caused not only
by their effective removal but also by the decrease
of total proteolytic activity of blood plasma. A posi-
tive consequence of HS is elevation of blood content
of mature neutrophils that could be possible caused
by de-suppression of active proliferation of stem cells
inhibited by toxic factors. The contact of blood cells
with the sorbent may cause transitory degranulation


















