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The use of photodynamic therapy of drugs capable of selective accumulation in the tumor or in
affected cells, in particular photosensitive peptidomimetics, increases its effectiveness in various
treatment schemes.

Aim. Determination of weight indices (WI) of thymus and spleen in animals with carcinoma after
photodynamic therapy with peptidomimetics: LMB002 and LMBO033.

Methods. Studies of WI of immune organs were carried out in mice of the C57 Black line on the 28th
day after transplantation of Lewis lung carcinoma. The therapeutic effect was studied using photosensitive
peptidomimetics: LMB002 and LMBO033. The natural antibiotic gramicidin C was used as a control.

Results. Comparison of the WI of the spleen of intact animals and animals with tumors showed a
twofold (P < 0.05) increase in animals with tumors. As for the WI of the thymus, a tendency to its
increase was observed in animals with tumors, compared to intact ones, but no significant difference was
found. The following results were obtained: a decrease in the W1 of the spleen in animals with tumors and
the introduction of placebo and an increase in the WI of the spleen in animals treated with gramicidin C;
an increase in spleen WI and a slight decrease in thymus WI under the influence of LMB002, an increase
in spleen WI under the influence of LMB033, while the thymus WI did not change.

Conclusions. It was established that the WI of the spleen during therapy with photosensitive
peptidomimetics LMB033 and LMBO002 increased in all groups of experimental animals compared to
intact ones. The most significant effect on the spleen index was observed for the schemes of double
administration of LMB033 and double phototherapy. No significant changes in the weight index of the
thymus during therapy with photosensitive peptidomimetics LMB033 and LMB002 were found.
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Today, photodynamic therapy (PDT)
is a highly effective method for cancer
treatment. PDT induces acute inflammation,
expression of heat shock proteins, tumor
invasion, and infiltration by leukocytes,
and can enhance the presentation of tumor
antigens to T cells [1, 2].

To increase the effectiveness of non-
invasive treatment methods, photo-controlled
peptidomimetics are used, which are
prescribed in a non-cytotoxic concentration
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range. Peptidomimetics are capable of
selective accumulation in a tumor or affected
cells [3, 4]. They are usually administered
in an inactive, less toxic isomeric form,
which is subsequently activated under
the influence of light with a high level of
spatiotemporal precision at the desired site
of action. Thus, after reaching the target of
the action, light-induced thermal inactivation
of peptidomimetics contributes to their wide
application, as safe medicines [5, 6].
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Materials and Methods

Studies were conducted on a transplantable
model of LLC in mice of the C57 Black line
[7]. Inoculation of tumor cells was carried out
in the femoral muscle in a concentration of
0.8x106 cells of the primary LLC culture, which
was grown in an invitro system in a culture
medium DMEM (Sigma, USA) containing 10%
FBS (Sigma, USA) in standard CO, incubator
conditions at 37 °C and 100% humidity. After
reaching a complete monolayer, cells were
washed from the culture medium, counted,
dissolved in physiological buffer, and
inoculated into experimental animals.

To determine the weight index (WI) of the
spleen and thymus in animals with tumors
and animals with tumors and therapy, mice
were weighed, after euthanasia, the immune
organs were removed, weighed, and according
to the given formula, the weight indices of the
immune organs were determined.

Lipieen (%) = spleen weight / the weight of the
animal x 100

Lihymus (%) = thymus weight / the weight of
the animal x 100

The obtained data were averaged by groups
of experimental animals and presented in the
form of histograms.

The drugs for phototherapy were photo-
controlled peptidomimetics: LMB002 and
LMBO033. The natural antibiotic gramicidin C
was used as a control.

7 groups of animals were used in the study

(n=15).
I group — intact control group of animals;
II group — a group of animals with

a transplanted tumor (control without
treatment), these animals were kept in
a dimmed light/dark regime during the
experimental period;

IIT group — a group of animals injected
with Gramicidin C (GS), two procedures
(intratumoral injection of GS, no irradiation),
an interval of two days between procedures;

IV group — a group of animals that
were injected with the peptidomimetic
LMBO033(closed form), according to the
scheme: two intratumoral injections of the
compound, no radiation, and an interval
between injections of two days.

V group — a group of animals injected with
the peptidomimetic LMBO002(closed form),
according to the scheme: two intratumoral
injections of the compound, no radiation, and

an interval of two days between injections.

VI group — a group of animals
administered peptidomimetic LMBO033
(closed form), according to the scheme: two
intratumoral injections of the compound,
with double irradiation, the interval between
injections is two days.

VII group — a group of animals that
were administered peptidomimetic LMB002
(closed form), according to the scheme: two
intratumoral injections of the compound,
with double irradiation, the interval between
injections is two days.

Results and Discussions

Comparison of the weight index of the
spleen of intact animals and animals with
tumors showed a 2-fold (p < 0.05) increase in
animals with tumors (Fig.).

As for the WI of the thymus, a tendency to
increase was observed in animals with tumors
compared to intact ones, but no significant
difference was recorded. The increase in
splenic WI in tumor-bearing animals is a
consequence of immunosuppression and
inflammation.

Weight indicators of the spleen and thymus
differed from those in the untreated control
group: in animals with transplanted Lewis
lung carcinoma, a decrease in the WI of the
spleen was observed by the administration
of a placebo, and in animals treated with
gramicidin C — an increase in the WI of the
spleen and a decrease in the thymus.

Therapy with peptidomimetics according
to the scheme of double administration of
LMBO033 in the absence of irradiation did
not lead to changes in the weight index of
the spleen and thymus compared to the
control; therapy with a double injection of the
peptidomimetic LMBO033 and irradiation led to
an increase in the weight index of the spleen in
the VI group of animals relative to the group
of untreated animals, while the weight index
of the thymus did not change.

An increase in the weight index of the
spleen and a decrease in the weight index of
the thymus in comparison with the control
was observed, with the double administration
of the peptidomimetic LMBO002 to the animals
and the absence of irradiation. The weight
indices of the spleen and thymus in the group
of animals treated with peptidomimetic
therapy and exposed to radiation differ from
the control: WI of the spleen increases and WI
of the thymus decreases.
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Fig. Weight index of the spleen and thymus of C57 Black mice under the influence of controlled
photopeptidomimetics

Conclusions

It was established that the WI of the
spleen during therapy with photosensitive
peptidomimetics LMB033 and LMBO002
increased in all groups of experimental animals
compared to intact ones. The most significant
effect on the spleen index was observed
for the schemes of double administration
of LMBO033 and double phototherapy. No
significant changes in the weight index of the
thymus during therapy with photosensitive
peptidomimetics LMB033 and LMB002 were
found.

52

Funding source

The research was carried out as part
of a scientific project No. 21BP07-01
“Photocontrolled ana logs of natural cytotoxic
peptides for immunotherapy of metastatic
cancer”.

The authors state that they have no conflict
of interest.



Conference abstract

REFERENCES

1.Castano A., Mroz P., Hamblin M.

Photodynamic therapy and anti-tumour
immunity. Nature Reviews Cancer. 2006, 535—
545. https://doi.org/10.1038/nrc1894

. Van Straten D., Mashayekhi V., De Bruijn H.,
Oliveira S., Robinson D. Oncologic
photodynamic therapy: basic principles,
current clinical status and future directions.
Cancers. 2017, 9(2), 19. https://doi.
org/10.3390/cancers9020019

. Komarov I.V., Tolstanova G., Kuznietsova H.,
Dziubenko N., Yanchuk P. I., Shtanova L. Y.,
Veselsky S.P., Garmanchuk L. V., Khranovs-
ka N., Gorbach O., Dovbynchuk T., Borysko P.,
Babii O., Schober T., Ulrich A.S., Afonin S.
Towards in vivo photomediated delivery
of anticancer peptides: Insights from
pharmacokinetic and - dynamic data. Journal
of Photochemistry and Photobiology B:
Biology. 2022, 233,112479. https://doi.
org/10.1016/j.jphotobiol.2022.112479

. Babii O., Afonin S., Garmanchuk L. V., Niku-

lina V. V., Nikolaienko T. V., Storozhuk O. V.,

Shelest D. V., Dasyukevich O. I. Direct

Photocontrol of Peptidomimetics:
An Alternative to Oxygen-Dependent
Photodynamic Cancer Therapy. Angewandte
Chemie. 2016, 55(18), 5493—-5496. https://doi.
org/10.1002/ange.201600506

.Chengfei Hu, Quan Wen, Shuhui

Huang, Saisai Xie, Yuanying Fang, Yi
Jin, Rémy Campagne, Valérie Alezra, Emeric
Miclet, Jinhua Zhu, Yang Wan. Gramicidin-S-
Inspired Cyclopeptidomimetics as Potent
Membrane-Active Bactericidal Agents
with Therapeutic Potential. Chem. Med.
Chem. 2021, 16(2), 368—-376. https://doi.
org/10.1002/cmdc.202000568

. Krasnoselsky M. V., Simonova L. I., Gert-

manV. Z. Tissue immune cells and their role in
the healing process of infected radiation ulcers
under the impact of photodynamic therapy
(Experimental study). Problems of Radiation
Medicine and Radiobiology. 2019, 24, 250-60.
https://doi.org/10.33145/2304-8336-2019-
24-250-260

. Mayo J. G. Biological characterization of the

subcutaneously implanted Lewis lung tumor.
Cancer Chemother. 1972, 13(1), 325—-330.

53





