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Abstract  Aim of the study was evaluation of the new drug Dekoglitz safety in the study of acute and chronic toxicity    

in rats after oral administration. Material and methods: The study of chronic toxicity was performed on 40 rats with 30-fold 

oral administration of the drug at doses of 13.0, 26.0 and 68 mg/kg. Hematological and biochemical studies were performed 

10 and 30 days after the start of the experiment, and in some animals - after 1 month of the recovery period. Changes in the 

clotting process under the influence of drugs were judged by the records of thromboelastograms performed on the 

thromboelastograph “Thromb-2”. Morphological studies of the obtained organs were carried out. The differences were 

considered significant at p<0.05. Results: With repeated oral administration to rats, the drug does not affect the behavior and 

weight dynamics of animals, does not have a toxic effect on the composition of peripheral blood, kidney function. But it 

increases alanine aminotransferase in the liver which indicates that the drug has a toxic effect on liver function in rats. There 

is a multidirectional effect on the blood clotting process. However, after 1 month of the recovery period, all these indicators 

changed within the physiological norm. Pathomorphological examination of the rats internal organs showed that isolated 

dystrophic changes were noted when using doses of 13 and 26 mg / kg - at these doses, the drug does not show toxicity 

when it affects the internal parenchymal organs. At a dose of 68 mg / kg the drug shows low toxicity. Conclusion. All the 

above mentioned data allow us to conclude that the drug does not have a pronounced toxic effect on the animal body. 
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1. Introduction 

Currently, antitumor drugs are largely created from 

natural compounds and there are dozens of such effective 

drugs known in oncology. 

We created new less toxic and more active than the 

original alkaloids, as well as other mitosis-inhibiting agents, 

antitumor drugs on the basis of colchicine and colhamine  

[1]. The new drug Decoglitz is a supramolecular complex 

derived from decocin which was synthesized from 

colchicine and glycyrrhizic acid. 

Decoglitz is 2.6 times less toxic than decocin, from which 

it was created and when administered orally to rats, the drug 

Decoglitz belongs to the VI class of relatively harmless 

compounds, and with intraperitoneal administration - to the 

V class of practically non-toxic substances. Decoglitz, by its 

antitumor activity, exceeds the effect of decocin by 15-30% 

on a number of animal tumors, as well as 5-fluorouracil and 

etoposide (ascitic and solid Ehrlich tumor, Sarcoma 180, 

C-45 and ovarian tumors (OT)) [2-4]. It should be also 

noted that the new drug Decoglitz shows fewer side effects  
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than comparison drugs [3-4], in addition, Decoglitz is 

intended for the treatment of tumors in oral form. The data 

obtained indicate the prospects of this substance for 

successful use in the clinic. To further promotion of the drug, 

it was necessary to find out its side effects which were solved 

by studying its chronic toxicity. 

Aim of the drug "Decoglitz" chronic toxicity studies was 

to establish the nature and severity of its damaging effect on 

the body of experimental animals and to assess its safety. 

2. Material and Methods 

The general toxic effect of the drug Decoglitz with 

repeated oral administration was studied on 40 non-linear 

white rats (males and females) with an initial weight of 

16015g. The experimental animals were divided into 3 

groups, 10 rats (5 males and 5 females) in each. 

The drug has been administered orally daily (7 days a 

week) to rats at doses of 13.0, 26.0 and 68 mg/kg for 30  

days. The control animals received distilled water in a 

bioequivalent volume. 

All pharmacological studies were carried out on healthy 

mature animals that had been quarantined for at least 10-14 

days. The animals were kept on a standard diet under natural 
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lighting conditions and had free access to water and food in 

the vivarium at the Republican Specialized Scientific and 

Practical Medical Center of Oncology and Radiology. 

At the end of the experiment, all rats and mice were 

euthanized under ether anesthesia, in accordance with the 

International Rules for the Protection of Vertebrates. All 

experiments were performed in accordance with the recom-

mendations and requirements of the “World Society for the 

Protection of Animals (WSPA)” and “European Convention 

for the Protection of Experimental” (Strasbourg, 1986). 

The condition of animals with intraperitoneal chronic 

administration was assessed by the following parameters of 

peripheral blood: hemoglobin (Hb)content, g/dl; the number 

of red blood cells, 1012/l; reticulocytes, %0; platelets, 109/l; 

leukocytes, 109/l; the average volume of erythrocytes MCV, 

n, the average concentration of hemoglobin in the 

erythrocyte MCHC, g / dl, color indicator MCH, n / g and 

leukogram; evaluation of liver function by glucose content, 

mmol/l; total protein, g/dl; alanine - and aspartate - 

aminotransferase (ALT, AST) U/E hour in blood serum, on a 

semi-automatic biochemical analyzer «Rayto Life and 

Analytical Seiences Co., Ltd» using the test kits by Cypress 

Diagnostica, Belgium.  

The effect of the drug on coagulogram parameters    

was determined on a single-channel coagulometer of 

HUMACLOT Junior (Germany) with the use of reagents by 

Cypress Diagnostics, Germany (prothrombin time (PT), 

activated partial thrombin time (APTT) and fibrinogen (F). 

Kidney function was judged by diuresis with a water load 

(5% of body weight) for 4 hours, blood urea, urine acidity 

(pH), the presence of nitrites, glucose, leukocytes in urine, 

etc. (qualitative reactions) with the help of a set of Combina, 

Germany and urinary precipitation. 

Hematological and biochemical investigations were 

performed 10 and 30 days after the start of the experiment 

and in some animals - after 1 month of the recovery period. 

At the same time the body weight of the animals was 

determined. At the end of the experiment, some of the 

animals were slaughtered by decapitation and material was 

taken for pathomorphological studies according to the list 

approved by the Pharmacological Committee of the Republic 

of Uzbekistan 5-7. Some of the animals were left to study 

the recovery process. Statistical processing of the obtained 

data was carried out with the determination of the Student's 

criterion using statistical programs WindowsExcel 2010. 

3. Results 

The results obtained with chronic oral administration   

of drug Decoglitz to rats are presented in Tables 1 and 2. 

The data obtained show that after 10 and 30 days of 

administration, there were no significant deviations in the 

composition of the peripheral blood of rats: in the content  

of hemoglobin, erythrocytes, in the number of blood cells 

themselves, its precursors (reticulocytes), as well as 

leukocytes. The indicators of the leukocyte formula in rats 

are within the physiological norm. On the basis of obtained 

data it can be concluded that the drug Decoglitz, when 

administered orally chronically, does not have a toxic effect 

on the quantitative composition and morphology of the 

peripheral blood of experimental animals. 

Table 1.  Morphological structure of peripheral blood of rats after 10 days 
with oral administration of the drug Decoglitz (Мm; n=5) 

Indices Control 
Decoglitz, dose, mg/kg 

13.0 26.0 68.0 

Hb, g/l 62.20.4 57.04.3 66.05.2 73.06.2 

RBC, 10 12/l 6.00.5 6.10.4 5.84.3 7.06.0 

Hematocrit, % 464.0 464.0 484.0 484.0 

МСV, 988.0 966.0 1004.0 1004.0 

МСН, p\g 272.0 262.0 272.0 272.0 

МСНС, g\dl 27.41.6 27.12.8 27.22.0 27.22.0 

Reticulocytes, % 473.5 453.5 474.4 634.4 

Platelets,109/l 18.41.4 77028.0 74526.0 70020.0 

WBC,109/l 12.01.0 25.32.1 26.41.9 16.51.6 

Stab band 

neutrophils, % 
3.40.4 3.00.5 2.80.2 2.80.2 

Segmented 

neutrophils, % 
28.82.2 28.82.2 27.92.1 27.92.1 

eosinophils,% 4.00.4 4.00.4 3.80.4 3.80.4 

monocytes, % 2.60.3 2.40.3 3.00.3 3.00.3 

lymphocytes, % 61.33.7 61.53.5 62.73.3 62.73.3 

* differences are statistically significant in comparison with control at P <0.05 

Table 2.  Morphological structure of peripheral blood of rats after 30 days 
with oral administration of the drug Decoglitz (Мm; n=5) 

Indices Control 
Decoglitz, dose, mg/kg 

13.0 26.0 68.0 

Hb, g/l 70.04.4 70.04.3 66.03.2 85.07.2 

RBC, 10 12/l 6.10.4 6.80.2 6.80.3 6.60.3 

Hematocrit, % 464.0 484.0 484.0 464.0 

МСV, 988.0 966.0 1004.0 1004.0 

МСН, p\g 272.0 262.0 272.0 272.0 

МСНС, g\dl 27.41.6 27.12.8 27.22.0 27.22.0 

Reticulocytes, % 362.2 433.5 382.8 503.4 

Platelets,109/l 50017.0 80025.0 69020.0 55016.0 

WBC,109/л 18.41.4 29.21.8 31.22.5 35.82.5 

Stab band 

neutrophils, % 
3.40.4 3.00.5 2.80.2 2.80.2 

Segmented 

neutrophils, % 
28.82.2 28.82.2 27.92.1 27.92.1 

eosinophils, % 4.00.4 4.00.4 3.80.4 3.80.4 

monocytes, % 2.60.3 2.40.3 3.00.3 3.00.3 

lymphocytes, % 61.33.7 61.53.5 62.73.3 62.73.3 

* differences are statistically significant in comparison with control at P <0.05 

When studying the effect of the drug Decoglitz on some 

rat urine parameters, on the 10th and 30th days of the 

experiment in chronic experience, it was shown that after 10 
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administrations at doses of 13 and 68 mg / kg, the drug did 

not change diuresis, and at a dose of 26 mg / kg, it reduced it 

by 3.5 times. After 30 days of the experiment at a dose of 13 

mg / kg diuresis did not differ from the control, at a dose of 

26 mg/ kg it was 2.2 times less, and at a dose of 68 mg/kg   

it was 21% higher than in the control group of animals. The 

urea quantity in the blood of rats at a dose of 13 mg /kg 

varied within the normal range, and at doses of 26 and     

68 mg/kg it was increased by 25-33%. Semi-quantitative 

indices of urine (bilirubin, glucose, blood, leukocytes, 

nitrites, etc.) did not differ in experimental and control rats.  

The acidity of urine in all studied groups did not change 

during the entire experiment, and its pH was 6.5-7.0. 

Pathological changes in the content of urine sediments were 

not detected. The results obtained allow us to conclude that 

the drug does not have a toxic effect on kidney function. 

Liver function in trials on rats was studied by the most 

sensitive tests after 10 and 30 days of the experiment. The 

level of glucose, protein, and AST enzyme activity in all 

experimental rats after 10 and 30 days of the experiment did 

not differ from the control in blood serum.  

At a dose of 13 mg/kg, ALT increased 3 times after     

10 days and 5 times after 30 days. An increase in ALT was 

also observed at a dose of 26 mg/kg after 30 days of the 

experiment (2.5 times) (Tab. 3). 

Thus, the drug Decoglitz, when administered orally daily 

to rats at doses of 13.0, 26.0 mg / kg, significantly increased 

ALT and it indicated that the drug had a toxic effect on the 

liver function of rats. Since the drug Decoglitz will be used 

parenterally, it was necessary to find out how the blood 

clotting process would change with its repeated use.  

As it can be seen from the coagulogram indicators shown 

in Table 4, under the action of the drug Decoglitz, after 30 

days of oral administration, the prothrombin time decreased 

by 5 - 33%. The deficiency of the prothrombin complex and 

the activity of the external coagulation pathway are judged 

according to this test. The normal content and quality of 

fibrinogen depends on the content of factors II, V, VII, X 

(activity of the prothrombin complex). The synthesis of these 

coagulation factors in the liver depends on the presence of 

vitamin K in the body, the antagonists of which are indirect 

anticoagulants or anticoagulants of indirect action (AIA). 

Therefore, a prothrombin test is used to monitor therapy with 

indirect anticoagulants. 

The APTT (Activated Partial Thromboplastin Time)   

test is used to evaluate the effectiveness of the internal 

coagulation pathway and to monitor patients receiving 

heparin. Prolonged APTT indicates hypocoagulation and can 

be observed with: deficiency of factors XII, XI, X, IX, VIII, 

V, II or fibrinogen, the presence of both pathological and 

other blood clotting inhibitors. In our experiment, this 

indicator decreased by 72% and 81% at doses 13 and 26, and 

increased by 155% at a dose of 68 mg/kg, while the amount 

of fibrinogen increased by 18-35% (Tab. 4). 

Thus, even with repeated subchronic administration, 

Decoglitz had a multidirectional effect on the blood clotting 

process, mainly on APTT. 

 

Table 3.  Some indicators of liver function of rats treated with the drug Decoglitz in a chronic trial (Мm; n=5) 

Terms 

of the study 

Drug dose 

mg/kg 

Total protein, 

g/l 

ALT, 

U/L 

AST, 

U/L 

Glucose, 

mmol/l 

Urea 

mmol/l 

10 days 

control 71.46.3 45.54.0 35.72.1 5.20.4 4.70.3 

13.0 55.44.9 141.812.0* 35.72.1 5.40.4 4.90.4 

26.0 68.65.5 59.54.5 36.52.5 5.90.44 5.90.4 

 68.0 60.04.5 12.31.1 36.52.5 6.20.5 6.30.5 

30 days 

control 71.06.6 45.54.0 35.72.1 5.90.5 4.90.4 

13.0 60.05.2 245.020.0* 20.42.0 6.80.5 4.40.4 

26.0 70.06.4 114.310.0* 70.05.4 5.60.45 6.50.5 

 68.0 75.06.5 59.54.4 24.82.2 6.80.53 4.60.4 

* differences are statistically significant in comparison with control at P <0.05 

Table 4.  Indices of the coagulogram of rats on day 30 with chronic oral administration of the drug Decoglitz (Mm; n=10) 

Indices Control group 
Decoglitz 

13 mg/kg 

Decoglitz 

26 mg/kg 

Decoglitz 

68 mg/kg 

Prothrombin time, sec 
27.82.0 

100 

26.51.6 

95 

24.81.6 

89 

20.91.6 

75 

APTT, sec 

% 

45.83.6 

100 

27.62.4 

60 

25.32.2 

55 

116.810 

255 

Fibrinogen, g/dl 

% 

397.026.0 

100 

393.026.0 

100 

535.836.0 

135 

468.340.2 

118 

* differences are statistically significant in comparison with control at P <0.05 
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Table 5.  Dynamics of rats body weight with subchronic oral 
administration of the drug Decoglitz (Мm; n=10) 

Drug dose, 

mg/kg 

Terms of study, days \ body mass, g 

Initial 10 days after 30 days after 

Control 158.0±13.0 
180.0±13.0 

14% 

202±18.0 

28% 

Decoglitz 13 

mg/kg 
145.0±12.0 

167.0±15.0 

15% 

191.0±16.0 

32% 

Decoglitz 26 

mg/kg 
160.0±14.0 

178.0±16.0 

11,3% 

195.0±17.0 

29% 

Decoglitz 68 

mg/kg 
154.0±13.0 

188.0±17.0 

22% 

198.0±17.0 

29% 

* differences are statistically significant in comparison with control at P <0.05 

The dynamics of the body weight of experimental 

animals with oral chronic administration of Decoglitz 

differed from the control. The weight of animals in the 

control and experimental groups after 10 days increased by 

11-14%, and after 30 days of the experiment - by 28-32%  

in relation to the initial indicators. The animals throughout 

the experiment were active, neat, ate food normally, drank 

water, their fur was smooth, shiny. The behavior of the 

experimental rats did not differ from the behavior of the 

animals from control groups. Macroscopic examination   

of slaughtered animals revealed the correct location of 

internal organs. There was no free fluid in the pleural and 

abdominal cavities. The mucous membrane of the oral 

cavity was clean, moist, characteristic color, edema, 

hemorrhages were not detected. The tissues of the lungs, 

stomach and intestines are also of a characteristic color, 

without signs of edema, hemorrhages and ulceration. 

Pancreas, kidneys and adrenal glands unchanged (Tab. 5).  

4. Discussion 

As it can be seen from the data given in Tables 6 and 7, 

the mass of animal organs of the experimental and control 

groups did not significantly differ from each other. 

As it can be seen from the results shown in Table 7, after 

30 days of administration of the drug Decoglitz, an increase 

in the adrenal glands and lymph nodes was noted at doses 

of 26 and 68 mg / kg, which was most likely due to the 

presence of glycyrrhizic acid in the drug, and an increase in 

lymph nodes was connected with the effect of the drug on 

humoral immunity. So, the mass ratio of the adrenal glands 

increased by 44 and 69%, and the lymph nodes by 74 and 

74%, respectively. All these indicators changed within the 

physiological norm after 1 month of the recovery period. 

As a result of a pathomorphological study of the internal 

organs of 3 groups of rats (lungs, liver, gastrointestinal tract, 

intestines, heart and spleen) after using Decoglitz for 30 

days in a chronic experiment, it was shown: 

-  in the first and second groups, when applying a dose of 

13-26 mg / kg, single dystrophic changes were noted. 

In these doses, the drug does not show toxicity when 

affecting internal parenchymal organs;  

-  in the third group, the use of the drug at a dose of 68 

mg / kg was manifested by the presence of dystrophic 

changes and lymphocytic infiltration in individual   

loci of parenchymal organs (liver, spleen, lungs and 

gastrointestinal tract). At this dose, the drug showed 

little toxicity to internal parenchymal organs.  

Here is an example of the drug effect on the lungs. So, in 

the lungs of all rats of the first and, more often, the second 

group, the blood vessels around the bronchi and bronchioles 

were full-blooded. Areas of inflammation and isolated areas 

of anthrocosis were detected. In some places underdeveloped 

fibrosis was noted. 

 

Table 6.  Averaged indicators of internal organs weight measurements, the mass coefficient of rats with oral chronic administration of the drug Decoglitz 
(Мm; n=5) 

Index 
Control Decoglitz 13 mg/kg 

Organ weight Mass coefficient Organ weight Mass coefficient 

Body weight 200.0±13.5 - 190.0±12.0 - 

Heart 0.900±0.04 0.450±0.03 0.800±0.05 0.410±0.03 

Lungs 1.750±0.10 0.880±0.06 1.600±0.05 0.838±0.06 

Thymus 0.264±0.011 0.132±0.012 0.386±0.019 
0.202±0.015 

53% 

Lymph nodes 0.046±0.0011 0.023±0,0010 0.055±0.0014 0.028±0.0011 

Liver 6.700±0.42 3.35±0.20 6.550±0.31 3.43±0.18 

Spleen 0.835±0.06 0.448±0.04 1.060±0.05 
0.555±0.04 

24% 

Kidneys 0.785±0.04 0.393±0.11 0.650±0.04 0.340±0.03 

Adrenal glands 0.028±0.002 0.014±0.001 0.024±0.003 0.013±0.001 

Stomach 1.600±0.09 0.800±0.05 1.300±0.07 0.681±0.05 

Ovaries 1.350±0.10 0.675±0.05 1.350±0.10 0.707±0.005 
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Table 7.  Averaged indicators of internal organs weight measurements, the mass coefficient of rats with oral chronic administration of the drug Decoglitz 
(Мm; n=5) 

Index 
Decoglitz 26 mg/kg Decoglitz mg/kg 

Organ weight Mass coefficient Organ weight Mass coefficient 

Body weight 19.0±13.5 - 188.0±12.0 - 

Heart 0.850±0.04 0.436±0.03 0.850±0.05 0.447±0.03 

Lungs 1.700±0.10 0.872±0.04 1.700±0.05 0.895±0.04 

Thymus 0.274±0.011 0.141±0.012 0.258±0.019 0.135±0.015 

Lymph nodes 

% 

0.078±0.0011 

 

0.040±0.003 

74% 

0.076±0.0064 

 

0.040±0.003 

74% 

Liver 7.800±0.42 4.00±0.20 7.400±0.31 3.90±0.18 

Spleen 

% 

0.950±0.06 

 

0.487±0.04 

 

0.950±0.05 

 

0.500±0.04 

12% 

Kidneys 0.800±0.06 0.410±0.031 0.800±0.04 0.421±0.05 

Adrenal glands  

% 

0.045±0.002 

 

0.023±0.001 

44% 

0.051±0.003 

 

0.027±0.0015 

69% 

Stomach 1.400±0.09 0.718±0.05 1.550±0.07 0.816±0.05 

Ovaries 1.500±0.14 0.769±0.05 1.45±0.10 0.763±0.005 

 
Bronchial epithelial hyperplasia and lymphocytic 

infiltration were detected (Fig. 1). 

 

Figure 1.  Group 2. There are areas of bronchial epithelial hyperplasia and 

lymphocytic infiltration in some places 

 

Figure 2.  Group 3. The vessels around the bronchi and bronchioles were 

full-blooded with areas of inflammation and lymphocytic infiltration 

In the third group, the blood vessels were full-blooded 

with signs of inflammation with lymphocytic infiltration. 

There was a single developed fibrosis in some places, the 

bronchial epithelium was hyperplasized. The vessels around 

the bronchi and bronchioles were full-blooded with areas of 

inflammation, with areas of anthrocosis (Fig. 2). 
Thus, a therapeutic dose of 13 mg/ kg, as well as a 

doubled dose of 26 mg/ kg is well tolerated by animals  

and does not have a toxic effect on the functions of vital 

organs and systems. The maximum dose of the drug 68 mg / 

kg in experimental animals shows low toxicity to internal 

parenchymal organs. 

5. Conclusions 

The conducted studies allow us to propose a new drug 

Decoglitz in a therapeutic dose in the form of tablets or 

capsules for use as a cytostatic agent.  
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