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The new trend in medical sciences is the re-pro-
fi ling [5], for example, in radiology, the search of 
drugs with radioprotective or radiosensitizing activ-
ity among drugs approved for the treatment of other 
diseases [4] (in the recent past – the application of 
drugs for a new purpose [7], the search for new com-
ponents of the spectrum of drugs’ pharmacological 
activity [2], the study of the true spectrum of drugs’ 
pharmacological activity [3]).

The re-profi ling of drugs allows to apply the 
already developed schemes for the synthesis of 
biologically active compounds and to avoid the 
research needed to introduce new drugs into clini-
cal practice in pharmacokinetics, carcinogenicity, 
acute and chronic toxicity, including cardiotoxicity, 
nephrotoxicity, allergenicity, etc. This reduces the 
amount of required mandatory investigations, their 
cost [5], and as a result, reducing the cost of patients’ 
treatment.

Drugs for re-profi ling should meet certain criteria 
[1]: well-known drugs with years of experience of 
widespread clinical application are selected; drugs 
must be of low toxicity at prolonged chronic injec-
tion; action mechanisms must be established for 
these drugs; they must have strong evidence of activ-
ity obtained in experiments in vitro and in vivo and 
clinically (epidemiological studies, clinical trials, 
descriptions of individual cases); treatment means 
must have radioprotective/radiosensitizing activity 
in physiologically acceptable and non-toxic doses, 
as well as in methods of their application.

Such medicines are described in the framework 
of radiological pharmacology: ceruloplasmin [9], 
bemithil [10], taurine [11], ivan-tea narrow-leaved 
(Chamérion angustifólium) [12], stellar middle 
(Stellária média) [12], arginine [13], glutoxim [14].

The purpose of the article is to present informa-
tion on 2 radioprotective phytopreparations as part 
of the re-profi ling and future sudden relevance and 
availability.

Phyto-medicine based on chlorophyll [6] (Fig. 
1). Material for production: juice of leaves of parsley, 
dill, radish, juice of radish root, cabbage green, purple 
cabbage. The pure juice after fi ltration or juice diluted 

with saline in the ratio of 1: 3, 1: 5 is used. For steril-
ization 20 ml streptomycin sulfate was added in vials. 
The composition of herbal remedies with antioxidant, 
stress-tread, hematoprotective and radioprotective ac-
tion: 10 % chlorophilic paste, 30 % ethanol, 20 % di-
methyl sulfoxide and 50 % water.  

Рис. 1. Chlorophill а [https://dic.academic.ru/
dic.nsf/dic_biology/6250/%D0%A5%D0%9B%D0
%9E%D0%A0%D0%9E%D0%A4%D0%98%D0%
9B%D0%9B%D0%AB].

Phyto-medicine based on curcumin (Fig. 2) is 
an extract containing – 5 parts (50 %) of 10 % etha-
nol extract of curcuma, 1.5 parts (15 %) of glycerol, 
1 part (10 %) of dimethyl sulfoxide and 2.5 parts (25 
%) of water [6].

Рис. 2. Curcumin [https://dic.academic.ru/dic.
nsf/ruwiki/93059].   
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Phytomedicines based on chlorophyll and cur-
cuma have low toxicity for warm-blooded animals 
at oral and intramuscular administration in doses of 
0.9 g/kg and 0.3 g/kg, respectively. 

LD50 and LD100 are not established, and in accor-
dance with the classifi cation of chemical compounds 
to GOST 12.1.007.76, these phytomedicines belong 
to hazard class IV – low hazardous substances. They 
do not have: pyrogenic, hematotoxic, skin-irritating 
eff ect, do not have a negative eff ect on locomotor 
reactions.

In experiments on white mice, white rats and 
sheep, the eff ectiveness of phytopreparations based 
on chlorophyll and curcumin as radioprotective 
agents for lethal and superstate gamma irradiation 
of animals was demonstrated.

Intramuscular injection of 0.33 % oil phyto-
medicine based on chlorophyll at a dose of 0.2 cm3 
(34.8-36.6 mg of active ingredient/kg of live weight) 
20-30 minutes before and immediately after irradia-
tion, increased survival up to 60-80 % with lethal 
and up to 20-40 % - with super-lethal irradiation 
of laboratory animals [6]. Intramuscular injection 
of 1.25 % phytomedicine based on curcumin at 
a dose of 0.2 cm3 (125.0-138.8 mg of active ingre-
dient/kg of body weight) 20-30 minutes before and 
immediately after irradiation, increased survival up 
to 40-50 % and the life expectancy of mice irradi-
ated with super-lethal dose [6].

We can note that chlorophyll (green pigment 
staining plant chloroplasts in green; photosynthe-
sis occurs with its participation; by its chemical 
structure – magnesium complex of various tetra-
pyrroles; chlorophylls have porphyrin structure 
and are close to heme; chlorophyll is registered as 
E140 food additive) [6, 8, 15] has a wide range of 
pharmacological eff ects on the body: it is strong 
antioxidant,  immunomodulator, promotes the 
production of interferons; counteracts radiation 
damage, binds radioactive substances and exctetes 
them from the body, promotes rehabilitation after 
radio- and chemotherapy; reduces the cancer risk, 
slows down the tumor growth; able to excrete 
toxins, carcinogens, drug remnants, heavy metals’ 
salts (including cadmium and uranium) from the 
body through lymph; supports the heart muscle ac-
tivity (due to contained in it magnesium), lowers 
blood pressure at hypertension, improves mucous 
membranes condition; has selective antibacterial 
eff ect, stops bacterial grows in wounds, stimulates 
benefi cial bacteria growth in the intestine; sani-
tizes gastrointestinal tract and kidneys, stimulates 
intestinal motility; has anti-infl ammatory and 

anti-allergenic eff ect, dilates and tones up blood 
vessels; stimulates blood-forming organs’ activ-
ity, participates in blood cells’ synthesis (for iron 
defi ciency anemia); strengthens cell membranes, 
promotes connective tissue  formation, that helps 
in the healing of erosions, ulcers, open wounds; 
levels the body’s acid-base balance. 

Recall that in pharmacology chlorophyllipt is 
known – bactericidal, bacteriostatic anti-infl amma-
tory agent containing chlorophylls’ mixture from eu-
calyptus leaves medicine [6], that is, it is a complex 
organic drug, active primarily against Staphylococ-
cus spp.  

Curcumin has antioxidant, antitumor, anti-
ameloid and anti-infl ammatory eff ects [1, 6]. Its 
antitumor eff ect is the ability to cause the natu-
ral death of a cancer cell without cytotoxic eff ect 
on the healthy cells. It is assumed that curcumin 
blocks the activation of Nuclear factor – kappa 
B (NF-kB) – a universal transcription factor that 
controls genes’ expression of the immune re-
sponse, apoptosis and cell cycle. Dysregulation 
of NF-kB causes infl ammation, autoimmune dis-
eases, as well as the development of viral infec-
tions and cancer. NF-kB is activated by a number 
of stimuli, including cytokines (such as TNF and 
interleukin 1), T- and B-cell mitogens, bacterial 
and viral products (all ligands of toll-like recep-
tors, such as lipopolysaccharide or double-strand-
ed viral RNA) and stress factors (reactive oxygen 
forms, ultraviolet, high temperatures, radiation). 
Curcumin is a powerful antioxidant and anti-
infl ammatory agent. However, it does not lead 
to erosion and ulceration on the gastrointestinal 
tract mucous membrane. Regular application of 
curcumin reduces the concentration of cholesterol 
in the blood; prevents blood lipids’ oxidation, in-
hibits platelet aggregation and their adhesion on 
the vascular wall. Laboratory studies on animals 
demonstrated signifi cant antitumor and immuno-
modulatory curcumin activity, as well as the abil-
ity to prevent cataract development of [1, 6].

Conclusion 

Curcumin and chlorophyll-based drugs are 
candidates for reshaping. The composition of 
phytomedicines includes dimethyl sulfoxide – 
well-known radioprotector, photoprotector and 
cryoprotector. It is advisable to study the partial 
contribution of phytomedicines’ components to 
the integral eff ect.
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Knowledge of the full real spectrum phytomedi-
cines’ activity will prevent polypharmacia and is 
more economically profi table.
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Review. 2 phytopreparations with proven on lab-
oratory animals radioprotective eff ect are described. 
Intramuscular injection of 0.33 % oil phytomedi-
cine based on chlorophyll at a dose of 0.2 cm3 
(34.8-36.6 mg of active ingredient/kg of live weight) 
20-30 minutes before and immediately after irradia-
tion increased survival up to 60-80 % with lethal and 
up to 20-40 % – with super-lethal irradiation of labo-
ratory animals.

Intramuscular injection of 1.25 % phytomedi-
cine based on curcumin at a dose of 0.2 cm3 
(125.0-138.8 mg of active ingredient/kg of body 
weight) 20-30 minutes before and immediately 
after irradiation, increased survival up to 40-50 
% and the life expectancy of mice irradiated with 
super-lethal dose

Curcumin and chlorophyll-based drugs are 
candidates for reshaping. The composition of 
phytomedicines includes dimethyl sulfoxide – 
well-known radioprotector, photoprotector and 
cryoprotector. It is advisable to study the partial 
contribution of phytomedicines’ components to 
the integral eff ect.
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ЛІКАРСЬКІ ЗАСОБИ 
РАДІОЛОГІЧНОЇ 
ФАРМАКОЛОГІЇ: 

ХЛОРОФІЛ І КУРКУМІН

М.М. Колотілов

Огляд. Описано 2 фітопрепарата з доведеною 
на лабораторних тваринах радіозахисною дією. 
Внутрішньом’язове введення 0,33% фітопрепа-
рату на основі хлорофілу в дозі 0,2 см3 (34,8-36,6 
мг діючої речовини / кг живої маси) за 20-30 хви-
лин до і відразу після опромінення, підвищувало 
виживаність до 60-80 % при летальному і до 20-
40% - при сверхлетальном опроміненні лабора-
торних тварин. 

Внутрішньом’язове застосування 1,25 % 
фітопрепарата на основі куркумина в дозі 0,2 
см3 (125,0-138,8 мг діючої речовини / кг живої 
маси) за 20-30 хвилин до і відразу після опро-
мінення, підвищувало виживаність до 40-50% 
і тривалість життя опромінених в сверхле-
тальной дозі мишей. 

Фітопрепарати на основі куркумина і хло-
рофілу – кандидати на перепрофілювання. До 
їх складу входить диметилсульфоксид – відо-
мий радіопротектор, фотопротектор і кріо-
протектор. Доцільно дослідження парціаль-
ного вкладу компонентів фітопрепаратів в ін-
тегральний ефект.

ЛЕКАРСТВЕННЫЕ СРЕДСТВА 
РАДИОЛОГИЧЕСКОЙ ФАРМАКОЛОГИИ: 

ХЛОРОФИЛЛ И КУРКУМИН
 

Н.Н. Колотилов

Обзор. Описаны 2 фитопрепарата с доказан-
ным на лабораторных животных радиозащит-
ным действием. Внутримышечное введение 
0,33 % масляного фитопрепарата на основе 
хлорофилла в дозе 0,2 см3 (34,8-36,6 мг дей-
ствующего вещества/кг живой массы) за 20-30 
минут до и сразу после облучения, повышало 
выживаемость до 60-80 % при летальном и до 
20-40 % – при сверхлетальном облучении ла-
бораторных животных.

Внутримышечное применение 1,25 % фи-
топрепарата на основе куркумина в дозе 0,2 
см3 (125,0-138,8 мг действующего вещества/кг 
живой массы) за 20-30 минут до и сразу после 
облучения, повышало выживаемость до 40-50 
% и продолжительность жизни облученных в 
сверхлетальной дозе мышей.   

Фитопрепараты на основе куркумина и хло-
рофилла – кандидаты на перепрофилирова-
ние. В их состав входит диметилсульфоксид 
– известный радиопротектор, фотопротектор и 
криопротектор. Целесообразно исследование 
парциального вклада компонентов фитопрепа-
ратов в интегральный эффект.




