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EFFICACY OF DISPERSED FIBROUS CARBON SORBENT
IN TREATMENT OF MALIGNANT FUNGATING WOUNDS
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Aim: To evaluate the influence of dispersed fibrous carbon sorbent (DFCS) on malignant fungating wounds (MFWs) in Guerin’s car-
cinoma-bearing rats with an assessment of wound bacterial microflora. Materials and Methods: The study was performed on female
Wistar rats inoculated subcutaneously with Guerin T8 carcinoma into the upper interscapular region. On day 20, the tumors were
infected by injecting the suspension of S. aureus 8325-4. After 24 h, gauze dressings were applied daily to the wounds in the control
group and DFCS in the experimental one. The state of the wounds was assessed by visual control with photo monitoring, odor
control on a verbal rating scale and microbiological analysis of qualitative and quantitative characteristics of wound microbiota.
Results: On the 3™ day after the start of dressings, the number of S. aureus of 8325-4 strain was significantly higher in the wounds
of rats in control group than experimental one (5.14 & 0.27 vs 3.43 = 0.33 Ig CFU/ml). The total number of Staphylococci in the
DFCS-treated wounds did not differ statistically from the number of S. aureus 8325-4 strain whereas in control ones were higher
by an order of magnitude. On the 10" day the total number of Staphylococci and S. aureus 8325-4 in particular, remained consis-
tently high in the wounds of the control rats, while was almost five orders of magnitude lower and represented mainly by S. aureus
8325-4 in the experimental ones. The total number of aerobic and optionally anaerobic microorganisms was significantly lower
as well. A greater variety of microorganisms in the gauze-covered wounds, as well as an their increased number were accompanied
by enhancement of the wound odor from “noticeable” to “strong”. There was an appearance of a “barely noticeable” odor in only
one animal from the experimental group. Conclusion: The study has demonstrated the ability of DFCS to control substantially the
bacterial microflora as well as malodor of MWFs in vivo. The results obtained can contribute to solving the problem of improving
the quality of palliative care for patients with malignant and other chronic wounds.
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The treatment of patients with malignant fungating
wounds (MFWSs), caused by infiltration or metastasis
of amalignant tumor in the skin [1], to date is not only
a pressing medical but also a socio-economic and
humanitarian problem. The frequency of MFWs in pa-
tients with advanced cancer as well as with metastases
is estimated as 5-10% [2, 3].

Patients with MFWs suffer from a devastating
burden of wound-related symptoms (pain, malodor,
copious exudate, bleeding, increased microbial growth
and necrosis) [1, 4], which inevitably lead to seri-
ous psychological and emotional consequences for
patients and their families [1, 5]. MFW management
is mainly palliative and its goal is to minimize suffer-
ing and optimize the life quality of patients via the
adequate control of the severe symptoms associated
with them [6, 7]. A key works in this area are mainly
devoted to the practical care for patients with MFWs
and are intended for healthcare professionals and
specialized sick-nurses [4, 8]. The results of analyzing
the clinical data on the use of dressings and other topi-
cal agents for MFWtreatment, were presented in the
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systematic reviews of the Cochrane database [9],
along with a positive assessment of certain of them
(honey, carbon and silver dressings), highlighted the
significant lack of researches in this area and the need
in new local means for monitoring (controlling) severe
manifestations of MFWs.

One of the most frequently reported MFWs manifes-
tations is wound malodor that limits the social coexis-
tence of the patients contributing to their social isolation
and deterioration of life quality [1, 10]. That is why MFW
eradication is considered one of the most important
tasks [11, 12]. In this regard, it was required to find
the relationship between odor and bacterial strains
identified in malignant wounds [13]. The state of MFWs
is significantly affected by wound microbiota, its quali-
tative and quantitative characteristics [14]. Anaerobic
colonization of the wound significantly enhances the
odor, the amount of exudate and the intensity of the
pain. The presence of more than four different types
of bacteriain the microbiota of MFWs increases the risk
of odor and exudation by more than 80%.

The odor that accompanies malignant wounds
is associated with a number of compounds and di-
methyltrisulfide primarily, as well as phenol, indole,
short-chain fatty acids, volatile metabolites such
as cadaverine, putrescine, sulfur, etc., produced
in the process of the life of microorganisms inherent
in MFWs [15]. The strongest and most typical for malig-
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nant wound odor was found to be produced by Proteus
mirabilis, Staphylococcus aureus and Fusobacterium
necrophoru. Favorable microenvironments for the re-
production of pathogenic microorganisms are created
by insufficient vascularization, necrosis and destruc-
tion of tissues, accumulation of exudate and tissue
detritus in the wound [10].

Thus, the close association between the bacterial
burden in wound and the intensity of odor, as well
as the severity of other symptoms of MFWs, dictates
the need to develop new antimicrobial strategies, one
of which is the creation of local agents for the effective
adsorption of volatile compounds, and to eliminate the
main cause of their occurrence — bacteria causing
the odor.

Charcoal based dressings remain one of the rele-
vant local means used today for this purpose, although
an international survey of 1,444 doctors in more than
30 countries found that only 48% of them reported
dressing’s effectiveness [16].

Adsorptive dressing means (ADM) on the base
of activated carbon fibrous materials, including
an adsorptive carbon dressing (ACD) and a dispersed
fibrous carbon sorbent (DFCS), have been developed
in R.E. Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology, NAS of Ukraine and are
being used for many years to treat wounds and burns.
Their effectiveness has been proven in experimental
and clinical studies [17-22].

The aim of the study was to evaluate the influence
of DFCS on the state of the malignant wound, including
qualitative and quantitative features of its microbiota,
intensity of wound odor and bleeding in Guerin’s car-
cinoma-bearing rats with MFWSs.

MATERIALS AND METHODS

Animals, tumor strain, sorbent. The study was
performed on female Wistar rats weighing 270 *
20 g from animal house of RE Kavetsky Institute of Ex-
perimental Pathology, Oncology and Radiobiology,
NAS of Ukraine in accordance with General Ethical
Principles of Experiments on Animals (Ukraine, 2001)
which are consistent with the provisions of “The Eu-
ropean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986).

The Guerin T8 carcinoma cell strain was obtained
from IEPOR Cell Bank of Human and Animal Tissue
Lines. 0.5 ml of 20% carcinoma cell suspension
in 0.9% sodium chloride solution was subcutane-
ously inoculated into the upper interscapular region
of the back.

DFCS, based on activated carbon fibrous materi-
als AUVM-“Dnepr” MN in 0.2% solution of zinc sulfate
(Certificate N2 UA.TR.101-100-2017) was used to treat
MFWs.

Wound infecting and treating. Staphylococcus
aureus 8325-4 strain from the collection of microor-
ganisms of Department of Problems of Interferon and
Immunomodulators, Zabolotny Institute of Microbi-

ology and Virology, NAS of Ukraine was chosen for
modeling the infected wound due to two reasons: 1)
among the ten bacteria most often identified in ma-
lignant wounds, more than 60% are S. aureus [13];
2) S. aureus 8325-4 strain contains the plasmid
of resistance to gentamicin and can be separated
from other microorganisms in the growth medium
containing this antibiotic (15 ug/ml). The strain was
grown on BAIRD-PARKER-Agar (Merck, Germany)
at 37 °Cfor 24 h. Daily culture of S. aureus 8325-4 was
twice washed from agar medium with 0.15 M NaCl
using centrifugation (3 000 rpm, 10 min) and then re-
suspendedin 0.15 M NaCl to obtain final concentration
1 - 10° colony forming units/ml (CFU/ml). On the 20t
day after inoculation, surgical intervention for creating
the small crater on the top of tumors was carried out.
4 h later, 1 ml of S. aureus 8325-4 suspension was
administered into tumor.

The animals were randomly divided into two
groups: control group (n = 7) — tumor volume
18.4+3.8 cm?, wounds treatment with sterile gauze
dressings; experimental group (n = 7) — tumor vol-
ume 19.5 = 4.1 cm?, wounds treatment with sterile
DFCS. Tumor volume was determined by three or-
thogonal tumor sizes (a, b and ¢) and was calculated
by the formula: V= (a-b-c) - /6. After 24 h, gauze
dressings and DFCS were applied to the pre-treated
(hydrogen peroxide, antiseptic solution) wound
surface, following a preliminary visual assessment
of their state and taking the material from the contents
of the wounds for microbiological analysis (initial val-
ue level — point “0”). To prevent dressings from dry-
ing the second layer (gauze, cotton wool) abundantly
moistened with an antiseptic solution and waterproof
layer (parchment paper or thin plastic film) were used.
Animals were housed in individual cages throughout
the experiment to prevent the dressing removal. From
the beginning of treatment, the state of wounds was
assessed via visual control with photo-monitoring,
odor control according to the verbal rating scale
from 1 to 4, where 1 — absent (no odor), 2 — minimal
(barely noticeable), 3 — moderate (noticeable), and
4 — strong (intolerable) odor [11], and qualitative
and quantitative microbiological control of wounds.

Microbiological analysis of wound contents.
Material was taken from the contents of the wound for
microbiological analysis before dressing application,
and on the 34, 6, 10" and 16" day after their applica-
tion. Material was collected using sterile cotton swab
moistened with sterile saline. After collection, the swab
was placed in a plastic tube into which 1 ml of sterile
saline was added. Series of dilutions in normal saline
to 102 and 10-® were prepared from the initial dilution;
50 ul of each diluted sample was plated on Petri dishes
with appropriate selective media for the cultivation and
enumeration of different groups of microorganisms,
namely: meat-peptone agar — medium for cultivation
of aerobic and optional anaerobic microorganisms;
Baird-Parker agar (Merck, Germany) — selective
medium for Staphylococci; Baird-Parker agar with
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gentamicin in concentration of 15 ug/ml — selec-
tive medium for isolation of S. aureus 8325-4 strain;
KF-Streptococcus agar (Merck, Germany) — selec-
tive medium for streptococci; Endo agar (HiMedia,
India) — selective medium for coliform bacteria;
Sabouraud agar (HiMedia, India) — selective medium
for microscopic fungi; Candida Medium (HiMedia,
India) — selective medium for Candida spp., and Pseu-
domonas agar (HiMedia, India) — selective medium
for Pseudomonas spp.

After 48 h of cultivation at 37 °C, the number
of colonies per Petri dish was calculated, given that
one such colony corresponds to one bacterium. The
multiplicity of sample dilution was taken into account
during the calculation. The result was expressed
as Ig of CFU per 1 ml. All biological material, as well
as all the tools and laboratory utensils used during
the microbiological analysis, were decontaminated
by autoclaving.

Statistical analysis. All received digital data
were processed using the computer program Epi Info
(version 8.0) by the method of variation statistics,
as well as the Excel program from the service pack-
age Microsoft Office-2007 and -2010. Numerical data

1
Gauze
dressing

Table. Microbiota spectrum of wounds treated with gauze dressing and DFCS

was presented in the form of arithmetic average and
standard deviations (M £ SD). Zero hypothesis for the
comparison groups was verified using non-parametric
Wilcoxon — Mann — Whitney (U) and Kolmogorov-
Smirnov criteria. Differences between the groups were
considered statistically significant at p < 0.05.

RESULTS

Before start of dressings, swelling of the wound
edges, hemorrhages and capillary bleeding were
observed in all animals (Fig. 1, a and 2, a). Mi-
crobiological analysis confirmed the presence
of S. aureus 8325-4 strain in the wounds, the num-
ber of which had slight fluctuations in individual
animals (Fig. 2, a) and did not differ (p > 0.05)
from the total number of Staphylococci (Fig. 2, b).
Streptococci, coliform bacteria and pseudomonads
were not detected (Table).

A day later, in the majority of animals in control
group the wounds were partially covered with a natural
scab (Fig. 1, b), as well as in the experimental group
treated with DFCS fibers, impregnated with blood and
wound discharge, formed an “artificial” scab, com-
pletely covering the wounds (Fig. 1, 2, b).

Fig. 1. The characteristic appearance of wounds in the control (1) and experimental (2) groups before the first dressing (a), on the
next day (b) and the 10" day (c) after dressing

The number of microorganisms, Ig CFU / ml,

plated on selective nutrient media (M = m)

Group of animals  Day
MPA KF-Streptococ ENDO Sabouraud agar ~ Candida medium Pseudomonas agar
cus agar

Gauze dressing 0 3.05+0.09 0 0 1.17 £ 0.06 0 0
(n=7) 3 8.610.22 5.14+0.21 0 0 0 0

6 9.93+0.10 2.42 £0.13 114 £0.13 2.44£0.14 1.45%0.06 1.93+0.27

10 9.05+0.07 1.47 £0.17 1.56 £0.05 1.10£0.07 0 217 +0.09

16 9.45+0.18 3.10 £0.22 1.18 £ 0.1 0 0 0
DFCS 0 2.77+0.21 0 0 1.47 £0.13 0 0
(n=7) 3 5.17+0.19* 0* 0 0 0 0

6 5.22 £ 0.14* 0* 0* 0* 0* 0*

10 3.87+0.08* 117+0.18 1.13£0.22 0* 0 0*

16 3.10 +0.13* 0* 0* 0 0 0

Note: *the difference is significant compared with gauze dressing group (p < 0.05).
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Fig. 2. The number of S. aureus 8325-4 (a) and the total number of Staphylococci (b)

On the 3 day, in five control rats we observed
moderate bleeding, and two animals developed
an unpleasant odor corresponding to the definition
of “barely noticeable”. The wounds in experimental
animals mostly retained a carbon coating, slight
capillary bleeding was observed in three rats, the
odor was absent in all of them. By this day, the
number of S. aureus 8325-4 strain has increased
in the wounds of animals in both groups, although
their number differed significantly in control and
experimental ones being 5.14 + 0.27 Ig CFU/ml and
3.43 = 0.331g CFU/mI correspondingly (Fig. 2, a).
The total number of Staphylococci in the wounds
of experimental rats did not differ statistically from
the number of S. aureus 8325-4 strain while it was
an order of magnitude higher in rats from the control
group (Fig. 2, b). Coliform bacteria, microscopic fungi
and pseudomonads were not detected in any group
during this period (Table).

On days 6 to 10 after the start of dressings, the
presence of purulent foci under gauze dressings
and their absence, except one case, under carbon
ones were recorded (Fig. 1, c and 2, ¢). In the con-
trol group, suppuration of wounds was accompa-
nied by the odor enhancement from “noticeable”
to “strong”. There was a transient appearance
of a “barely noticeable” in one animal with a huge
tumor (V = 69.9 cm?) in the experimental group.
By day 10, three animals died in the control group
and two in the experimental one.

The total number of Staphylococcias well as S. au-
reus 8325-4 in the gauze treated wounds remained
consistently high, while in DFCS-treated wounds the
total number of Staphylococci was almost 5 orders
of magnitude lower and mainly represented by S. au-
reus 8325-4 strain (Fig. 2,aand 2, b). The total number
of aerobic and facultatively anaerobic microorganisms
was also significantly lower in the experimental group
than in the control one (Table). Besides this, strepto-
cocci and coliform bacteria were still present in the
wounds of control animals, the appearance of which
in experimental rats was observed only on the 10" day.
In the wounds of control group, microscopic fungi,

Candida spp. and Pseudomonads in some rats were
detected.

On day 16, tissue necrosis was observed in rats
of both groups. A difference in the state of wounds
consisted of increased bleeding and the obliga-
tory presence of odor in control rats, which was
practically absent in experimental ones. By this day
in each group one more animal died, the rest — over
the next 7 and 10 days in control and experimental
group relatively. On the 16™ day, the total number
of Staphylococciand S. aureus 8325-4 in the DFCS-
treated wounds was almost equal to the initial values
(point “0”), while in the wounds of the control rats
these values were orders of magnitude higher: 3.10 £
0.131g CFU/mI in DFCS-treated wounds against
9.45+0.18 Ig CFU/mlin the control ones (Fig. 2, aand
2, b). In addition, coliform bacteria and streptococci
were present in the wounds of the control animals
in an amount that was 1.5 orders of magnitude higher
than on the 10" day, and were absent in the wounds
covered with DFCS (Table).

DISCUSSION

The results obtained in the framework of the study
allow us to highlight some facts indicating the ef-
fectiveness and feasibility for using the ADM in form
of DFCS to treat the malignant wounds. This form
of dressing was not chosen by chance. Dispersing
carbon fibrous materials to individual fibers not only
improves their adsorption-kinetic properties, but also
guarantees more complete contact with the wound
surface of any configuration.

Due to developed specific adsorption surface,
reaching more than 2000 m2/g, activated carbon
fibrous materials has the high adsorption activity to-
wards the substances of different molecular weight
and nature. This is 3—10 times higher than that of ac-
tivated carbon materials in dressings from well-known
manufacturers Carboflex, Carbonet, and Actisorb
Plus, which are today among commonly offered
for controlling the malodourous wounds [23]. Due
to unique adsorption-kinetic parameters ADM ensure
rapid removal from the wound content of alarge num-
ber of biologically active components, microbial cells,
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bacterial endotoxins, decay products of necrotic tis-
sues[17, 19]. One of the functional properties of ADM,
noted by the vast majority of patients with wounds
of different types, is the ability to reduce significantly
wound pain [24].

In our experimental setting, the number of S. au-
reus 8325-4 as well as the number of other joined
aerobic and optionally anaerobic microorganisms,
which we fixed in rats under sterile gauze dressings,
was significantly lower in DFCS — treated wounds.
In addition, the total number of Staphylococci in the
wounds of the control rats was significantly higher than
the initial level of S. aureus 8325-4, while in the wounds
covered with DFCS, it was not statistically different.
Therefore, the presence of DFCS in the wound not only
reduces the number of S. aureus 8325-4 via adsorp-
tion of microbial cells, but also prevents the accession
of other species of Staphylococcito the infectious pro-
cess. This also applies to bacterial contamination with
other than Staphylococci microorganisms that were
detected in the wounds of control rats and transiently
in minimal amounts in DFCS-coated wounds. The abil-
ity of highly active carbon coating to provide a sorption
barrier for external infection is of great importance
for patients with malignant wounds, as well any other
chronic wounds that require long-term treatment and
long bedridden.

Qualitative and quantitative characteristics of the
spectrum of the microbiota of wounds significantly
influenced the odor of the wound and its intensity.
A greater variety of microorganisms in the wounds
of control rats, as well as an increase of their number
were accompanied by enhancement of the wound odor
from “noticeable” to “strong”, while in the experimental
group a “barely noticeable” odor appeared temporar-
ily in one animal only. The obtained result is based
on the ability of carbon dressings to adsorb microbial
cells and to bind volatile products of their vital activity,
preventing their escape from the local wound area.
In addition, carbon fibrous sorbents could become
an adsorbing component of mask designed to protect
against feted odors and intended for both patients and
sick-nurses.

To sum up, we demonstrated the ability of DFCS
to control noticeably the bacterial microflora as well
as malodor of malignant wounds, which were modeled
in Guerin’s carcinoma-bearing rats. The results ob-
tained could become the basis for innovative solutions
to the problem of improving the quality of palliative care
for patients with MFWs.

REFERENCES

1. Fromantin I, Watson S, Baffie A, er al. A prospective,
descriptive cohort study of malignant wound characteristics
and wound care strategies in patients with breast cancer.
Ostomy Wound Manage 2014; 60: 38—48. PMID: 24905356

2. Seaman S. Management of malignant fungating wounds
in advanced cancer. Semin Oncol Nurs 2006; 22: 185—93.
doi: 10.1016/j.soncn.2006.04.006

3. Tsichlakidou A, Govina O, Vasilopoulos G, et al. Inter-
vention for symptom management in patients with malignant

fungating wounds — a systematic review J BUON 2019;
24: 1301-8. PMID: 31424694

4. Tandler S, Stephen-Haynes J. Fungating wounds: man-
agement and treatment options. Br J Nurs 2017; 22: S6—14.
doi: 10.12968/bjon.2017.26.12.S6

5. Lo SF, Hu WY. The physical, psychological, social, and
spiritual impacts of malignant fungating wounds on cancer
patient. Hu Li Za Zhi 2008; 55: 75—80 (in Chinese).

6. Bolton L. Evidence corner: evidence-based care for
malignant wounds. Wounds 2016; 28: 214—6. PMID: 27377612

7. Tilley C, Lipson J, Ramos M. Palliative wound care
for malignant fungating wounds: holistic considerations
at end-of-life. Nurs Clin North Am 2016; 51: 513-31.
doi: 10.1016/j.cnur.2016.05.006

8. Wilson V. Assessment and management of fungating
wounds: a review. Br J Community Nurs 2005; 10: S28—34.
doi: 10.12968/bjcn.2005.10.Sup1.17627

9. Adderley UJ, Holt IG. Topical agents and dressings
for fungating wounds. Cochrane Database Syst Rev 2014;
5: CD003948. doi: 10.1002/14651858.CD003948.pub3

10. Alexander S. Malignant fungating wounds: key symp-
toms and psychosocial. J] Wound Care 2009; 18: 325-9.
doi: 10.12968/jowc.2009.18.8.43631

11. Winardi A, Irwan AMA Systematic review of topical
treatment for controlling malignant wound odor. J Eur Wound
Manag Assoc 2019; 20: 7—16. doi: 10.35279/jewma201910.01

12. Gethin G, Grocott P, Probst S, Clarke E. Current practice
in the management of wound odour: an international survey. Int
J Nurs Stud 2014; 51: 865—74. doi: 10.1016/j.ijnurstu.2013.10.013

13. Vardhan M, Flaminio Z, Sapru S, et al. The microbiome,
malignant fungating wounds, and palliative care. Front Cell
Infect Microbiol 2019; 9: 373. doi: 10.3389/fcimb.2019.00373

14. Fromantin I, Seyer D, Watson S, ez al. Bacte-
rial floras and biofilms of malignant wounds associated
with breast cancers. J Clin Microbiol 2013; 51: 3368—73.
doi: 10.1128 /JCM.01277-13

15. Thuleau A, Dugay J, Dacremont C, et al. Volatile or-
ganic compounds of malignant breast cancer wounds: identifi-
cation and odors. Wounds 2018; 30: 337—44. PMID: 30380523

16. Darwin ES, Thaler ER, Lev-Tov HA. Wound
odor: current methods of treatment and need for objective
measures. G Ital Dermatol Venereol. 2019; 154: 127—36.
doi: 10.23736/S0392-0488.18.05960-6

17. Eretskaya EV, Sakhno LA, Nikolaev VG. Application
sorption: experience in clinical use and prospects of develop-
ment. Biomater Artif Cells Immobilization Biotechnol 1991;
19: 129—45. doi: 10.3109/10731199109117821

18. Sakhno LA, Nikolaev VG, Lozinskaya IA, ef al. Ba-
sic studies of local adsorption in burn treatment. Biomater
Artif Cells Immobilization Biotechnol 1991; 19: 111-28.
doi: 10.3109/10731199109117820

19. Nikolaev VG. Sakhno LA, Snezhkova EA, et al. Carbon
adsorbents in oncology: achievements and perspectives. Exp
Oncol 2011; 33: 2—8. PMID: 21423088

20. Nikolaev VG, Samsonov VA. Analysis of medical use
of carbon adsorbents in China and additional possibilities
in this field achieved in Ukraine. Artif Cells Nanomed Bio-
technol 2014; 42: 1-5. doi: 10.3109/21691401.2013.856017

21. Nikolaev VG. Sorption therapy with the use of acti-
vated carbons: effects on regeneration of organs and tissues.
In: Chang TMS, ed. Hemoperfusion, Plasma Perfusion and
Other Clinical Uses of General, Bispecific, Immune and Leu-
kocyte Adsorbents. World Scientific, 2017: 221—43.

22. Shevchuk OO, Snezhkova EA, Bilous AG, et al. De-
toxification as an addition to conventional therapy of acute
radiation sickness and iatrogenic leukopenia. In: Ota Fuchs



364

Experimental Oncology 44, 359-364, 2021 (September)

ed. Cells of the Immune System, Leucocyte Biology. London.
Intechopen, 2019: 1-20.

23. Sakhno L, Pyatchanina T, Shapran A. Market research
on commercialization of innovative products of pharmasec-
tor: adsorptive carbon dressing in M. Gawron-Lapuszek,
Y. Suchukova eds. Innovative Approaches To Ensuring the
Quality of Education, Scientific Research and Technologi-
cal Processes. Katowice. House University of Technology,
2021: 1171-9.

24. Tamai N, Mugita Y, Ikeda M, Sanada H. The relation-
ship between malignant wound status and pain in breast cancer
patients. Eur J Oncol Nurs 2016; 24: 8—12. doi: 10.1016/j.
¢jon.2016.05.004

E®DEKTUBHICTb AUCNEPrOBAHOIO
BOJIOKHUCTOI'O BYIJIELEBOIO COPBEHTY
MPU JIIKYBAHHI 3J109KICHUX ®YHIOIAHUX PAH

JLO. Caxno’ ", JLII. bab6enko’, JI.M. Jlazapenxo?, B.I. Kopomuy',
B.B. Capnaupka’, €.0. Cuexckosa’, M 4. Cnisax?, B.I. Hixoaaes'

"Tncmumym excnepumenmanshoi namoaoeii, onkonoeii i padiobionoeii
im. PE. Kaseyvkoeo HAH Ykpainu Kuie 03022, Ykpaina
2 [nemumym mikpobionoeii i gipyconoeii im. JI. K. 3a6010muozo
HAH Ykpainu, Kuie 03143, Yxpaina

MeTa: BuBunTn BNAMB AMCNEProBaHNX BOJSIOKHUCTUX BYyrne-
ueBux copbeHnTiB (JBBC) Ha cTaH 31058KICHMX PYHIOiAHMX paH
y WypiB 3 KapunmHoMol 'epeHa 3 OLIHKOIO AKICHUX Ta Kifb-
KicHUX ocobnmBocTel H6akTepianbHOi Mikpodnopu paH Ta ii
B3aEMO3B’A3KY 3 IHTEHCUBHICTIO 3anaxy. Marepiann ta me-
Toan: [JOCNiOXEHHSA BUKOHAHO Ha caMkax LLypiB NiHii Bictap,
AKMM B BEPXHIO Mi>KNONATKOBY AiNAHKY NiALIKIPHO iHOKYNtoBanm
wTam KNiTuH kapumHomn MepeHa T8. Ha 20-Ty o6y nyxanHm
Oyno iHdikoBaHO iH’ekujelo cycneHaii S. aureus 8325-4. Ye-

Copyright © Experimental Oncology, 2021

pe3 24 rop, Ha paHu B KOHTPOJIbHIM Fpyni Haknaganu mapsesi
nos’a3kun ta [IBBC B ekcnepuMeHTanbHin rpyni. Mepes’a3ku
nposoaunun wopHA. CTaH paH OLUiHIOBaNM LUASXOM Bidyasb-
HOr0 KOHTPOMO 3 (OTOMOHITOPMHIOM, KOHTPOJO 3anaxy
3a BepbasibHO PENTMHIOBOIO LWKaNol Ta MikpobionoriyHo-
ro aHanisy sikiCHMX Ta KinbKiCHUX XapakTepUCTUK MiKpobioTu
paHu. PeaynbtaTtn: Ha 3-Ti0 noby nicnsg noyatky nepes’ 30k
KinbKicTb cTadinokokis wramy S. aureus 8325-4 6yna 3Ha4yHO
BiNbLLOIO Y paHax LypiB KOHTPOJILHOI FPYNK, HiXX eKCnepuMeH-
TanbHoi (5,14 £ 0,27 npotn 3,43 + 0,33 Ig CFU/ml). 3aranbHa
KinbkicTb cTadinokokis y paHax nig ABBC cTtatuctnyHo He Bia-
pisHanacs Big, KinbkocTi S. aureus 8325-4, Tonj sk nig mapne-
BUMM NOB’si3kaMn Byna Ha nopsaok Ginbwoto. Ha 10-Ty goby
3arasbHa KinbkicTb cTadinokokis Ta S. aureus 8325-4 wtamy
30KpeMa, B paHax KOHTPOJIbHMX LLypiB 3anmiuanacs ctabifibHO
BEJIMKOIO, TOAI K Y eKCMepMMeEHTalbHUX TBapuH Oyna mam-
€ Ha 5 nopsakiB HUXKYOK | FOIOBHMM YMHOM NpeacTaBieHa
S. aureus 8325-4. 3arasbHa KifbkiCTb aepobHux Ta dakyb-
TaTMBHO aHaepoBHWX MIKpOOPraHiaMiB y TBapwH UJEi rpynu
Takox 6yna 3Ha4YHO MEeHLUOI0. Binblia PiBHOMaHITHICTb MiKpPO-
opraHiaMiB y paHax KOHTPOJIbHMX LLYPIiB, @ TakoX 30i/bLUeHHS
iX KiNbKOCTi CynpOBOAXYBaNOCs MNOCUIEHHAM 3anaxy paHu Big,
“NOMITHOr0” A0 “CunbHOro”. B ekcnepuMeHTanbHIn rpyni nuwe
y OfHi€i TBapuHW cnocTepiranacsa TuMyacosa nosiBa “nep-
BE MOMITHOro” 3anaxy. BucHoBok: [poBeaeHi AOCNIOXEHHS
npoaeMoHCTpyBanu 3aaTHiCTb ABBC noMiTHO KOHTponoBaTn
6akTepianbHy Mikpodiopy, a TakoX HEeNnpUEMHWUIA 3anax 3/10-
AKICHUX paH, ki 6ynn 3MOAeNbOBaHi Y LLYPIB 3 KAPLMHOMOIO
FepeHa. OTpuMaHi pe3ynbTat MOXYTb CAPUSATU BUPILLEHHIO
npo6remMu NiaBULLEHHSI SKOCTi naniaTUBHOI 4OMOMOMY XBOPUM
Ha 3N0SKICHI Ta iHLWi XPOHIYHI paHu.

Kno4osi cnoBa: ancopbujiiHi nepes’a3yBanbHi 3acobu, Byr-
neuesi NOB’A3KW, 3N10SKICHI GYHIOigHI paHn, XPOHIYHI paHu, Mi-
KpobioTa paHu, 3anax paHu.



