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INTRODUCTION
The number of studies devoted to the fight against aging has markedly 
increased in recent years. Various research teams make their 
contribution to an increase in the life span of animals using different 
approaches to animal experiments. For example, by restricting calorie 
intake (Heilbornn & Ravussin, 2003), inhibiting cell signaling 
pathways with rapamycin (Wilkinson et al., 2012), using 
administration of nicotinamide (Cambronne et al., 2016) and other 
antioxidants (Shabalina et al., 2017), transplanting sex glands of young 
individuals into old ones (Goodman et al., 2016), with the help of 
pharmaceutical medications to “cleanse” the body from old cells 
(Baker et al., 2016), by reprogramming mature cells into stem cells 
(Ocampo et al., 2016), suppressing the work of the hypothalamus 
(Zhang et al., 2017), by transplanting the bone marrow of young 
laboratory mice into old mice (Das et al., 2019), or by using other 
techniques.
   
This report presents the findings of the research into the effects of the 
medicinal product “D120” on the life span of mammals. For this 
purpose, the authors used outwardly healthy mice of the same strain 
differing in the life span, as well as the animals suffering from severe 
lethal pathologies.

MATERIALS AND METHODS
Animals.   
Three groups of mice were used to perform the experiments:  the first 
group contained outwardly healthy 6-month-old C57Black/6 mice 
with a life span of about 2 years, the second group contained outwardly 
healthy 3-month-old C57Black/6 mice (“weak”), with a life span of 
about 1 year and the third group consisted of short-lived mutant B/KS-
db +/ + m mice, representing the genetic model of type 2 diabetes. The 
animals of the latter group are considered an appropriate model of type 
2 diabetes, suitable for researching and evaluating new effective 
treatments for the disease in the experiment. This model reproduces 
characteristic features of the stages in the development of type 2 
diabetes:insulin resistance of tissues develops at the early stages (1-2 
months), which is compensated by islet cell hypertrophy; the stage of 
absolute insulin deficiency, as in type 1 diabetes, develops within the 
period of 3-4 months; the late stage of diabetes mellitus develops in the 
5th-6th months, which leads to a profound disruption of metabolism, 
cachexia and death of animals.
   
Observation of mice throughout the entire experiment was carried out 

in the premises of the Department of Experimental Animals (License 
№ 00075-LS, distributed 15.12.2014). It is a 1-storey brick building 

2 2with the area of   538 m . The mice were kept in a room of 16.5 m  with a 
large window, equipped with a supply and exhaust ventilation system, 
electric illumination, central heating, hot and cold water. The mice 
were placed in plastic cages (5-10 individuals in each) of 25x40 cm 

2(1000 cm ) and 20 cm high. The cages had a solid floor and were 
covered with a metal grid, on which food and water in special drinking 
containers were provided. Daily cage cleaning included removing the 
bedding (sawdust) and replacing food and water. The diet of the 
animals consisted of standard full-value feed in pellets and ordinary 
tap water. 
   
Produkt D120 ( Patent. Postnov, 2013). Only the mice from the 
experimental groups additionally received per os 0,25 μl of D120 in 
the mornings according to different schemes.   Committee on 
Biomedical Ethics of the National Research Center for Epidemiology 
and Microbiology named after Prof. N.F. Gamaleya confirms 
(Protocol No. 12, 2017) that research studies aimed to expand life span 
of mice were performed in compliance with the moral and ethical 
norms and recommendations for humane treatment of laboratory 
animals reflected in the European Convention for the Protection of 
Vertebrates used for Experimental and other Scientific Purposes 
adopted on March 18, 1986 in Strasbourg.  

The statistical analysis was performed using the Kaplan-Meier 
multiplicative estimators (Kaplan & Meier, 1958), Gehan's 
generalized Wilcoxon test (Gehan, 1965) and the Cox-Mantel test F-
criterion (Mantel, 1966) (see Supplement: “Cumulative proportion of 

stmice surviving in the subgroups of the 1  group”, “Cumulative 
proportion of “weak” mice surviving”, “Cumulative proportion of 
diabetic mice surviving”).
 
RESULTS
The animals from the first group - outwardly healthy 6-month-old 
C57Black / 6 mice -  were divided into 3 subgroups of 10 animals in 
each. The animals of the 1st subgroup received per os 0,25 μl of D120 
daily for 2,5 months. The animals of the 2nd subgroup received D120 
in the same way daily over the entire observation period. Ten mice 
served as the control. Each subgroup of animals included both males 
and females: there were 8 females and 2 males in the first subgroup, 8 
females and 2 males in the second subgroup and the control group 
contained 7 females and 3 males.

Prolonged administration to mice of the medicinal product with the working title “D120” appreciably increase the average 
and maximum lifespan of the mice either with different health status or having severe pathologies. Under some 

experimental conditions, fertility of the animals dramatically increased, which was manifested in a litter born by the animals in the 3rd and 4th year 
of their life.
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Starting from the 513-th day of life of the animals, the onset of their 
death was first recorded in the control subgroup, and soon in the 1st 
experimental subgroup (Fig. 1).

Subsequently, the mortality rate of the mice from the 1st experimental 
subgroup somewhat slowed down, as compared to the mortality rate of 
the animals from the control subgroup. This ultimately affected the 
indicators for the average and maximum life span of the animals in this 
subgroup.
   
A specific nature of the mortality rate was observed in the animals from 
the 2nd subgroup, where the onset of death was recorded when the 
animals reached the age of over 3,7 years. The mortality curve for the 
mice from this subgroup was less “stretched” in comparison with that 
for the animals in the 1st experimental subgroup. The data on the 
survival rate of each individual in the control and both experimental 
subgroups made it possible to determine the average and maximum life 
span of the animals in these subgroups (Table 1).   
   
As shown in Table. 1, the average and maximum life span of the 
animals receiving D120 just for 2.5 months turned out to be 28% and 
44%, respectively, longer as compared to the control. 

At the same time, prolonged administration of D120 into the animals of 
the 2nd subgroup allowed the authors to increase their average life 
span more than twice (by 130%) and maximum life span by 119%. (See 
Supplement “Cumulative proportion of mice surviving in the 

stsubgroups of the 1  group”).
   
At the beginning of the study, we did not aim to determine fertility of 
the animals. However, the animals from the 1st and 2nd subgroups 
gave birth to offspring at the advanced periods of life, when they 
reached almost 3 years of age, which made us focus particular attention 
on this fact. By the end of the observation period, when all the mice in 
the control group had already died, we were able to record that the 
animals from the 1st subgroup gave birth to a single litter, whereas the 
animals from the 2nd experimental subgroup produced the offspring 
12 times (Fig. 1). The total number of mouse pups born by the animals 
from the 1st and 2nd experimental subgroups was equal to 7 and 96 
individuals, correspondingly.
   
The group of so-called “weak” C57Black/6 mice with a shorter life span 
consisted of two subgroups - the control and experimental ones of 13 
animals in each. Control animals received ordinary tap water and 
standard feed in pellets. Mice from the experimental group additionally 
received per os 0,25 µl of the medicinal product D120 daily.
   
As anticipated, the onset of death in the control mice from the weakened 
group of animals was recorded already in the second or third months of 
their first year of life. Unlike previous observations, the control mice did 
not survive until the end of their first year of life (Fig. 2). 

In the experimental subgroup, the mice started dying in the fifth month 
of life. It took place at prolonged time intervals. The obtained data 
allowed the authors to determine the average and maximum life span 
of the animals (Table 2) 

D120, was placed in a cage with experimental animals at the end of the 
working day.
 
As anticipated, the onset of mortality in the mice from the control 
group (Fig. 3) started from the 4th month of their life and was rather 
sudden. As expected, all control mice died before they had reached 6 
months of age. 

At the same time, mortality of the mice that were receiving D120 was 
also characterized by a rather “steep” dynamics. However, the onset of 
their death started somewhat later. The process of a gradual death 
lasted much longer, as compared with the control. These differences 
are also expressed in the values   of the average and maximum life span 
of the animals (Table 3).

So, owing to the administration of D120, the average and maximum 
life span of diabetic mice have increased by 31,5% and 95,7%, 
respectively, as compared to the control. (See Supplement 
“Cumulative proportion of diabetic mice surviving”).

DISCUSSION
The obtained data make it possible to speculate about an obviously 
positive effect of D120 on the indicators for life span of the animals. 
This is clearly demonstrated by a significant increase in the average 
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and maximum life span in the animals of all three experimental groups. 
A comparative analysis of the survival curves of the healthy animals 
from the 1st group (Fig. 1) marks a certain similarity in the nature of the 
curves for the animals from the first and second experimental 
subgroups. However, analysis of the survival curves of the “weak” and 
diabetic mice treated with D120 exhibits some particular characteristic 
features: a distinctive “roughness”, with the curve reaching the 
“plateau” of different lengths, is observed in both cases. It is likely to 
be caused by a positive cumulative effect of D120, which is realized as 
a result of its accumulation in the body over time. Also this effect could 
possibly be more pronounced in more severe pathologies. On the other 
hand, the reason for such cumulative effect may be associated with the 
varying sensitivity of animals to the effects of D120, as well.
   
And finally, completely unexpected fertility at the advanced periods of 
life in the mice from the first group treated with D120 should be 
recognized as a direct argument in favor of the positive effect of D120 
on the changes in general life indicators of the mice. This result allows 
the authors to speculate about the ability of D120 to preserve, to a 
certain extent, the quality of life typical of the young organism even at 
the mature age.
   
The noteworthy feature is the qualitative similarity in the positive 
effects of D120 on the general life indicators of the mice from the first 
group despite different schemes of D120 administration. Although the 
quantitative indicators of these processes were different, the similarity 
mentioned above may be attributed to the fact that D120 was 
administered to already mature individuals both in the 1st and 2nd 
experimental subgroups. More pronounced changes in the 2nd 
experimental subgroup may be associated with a more prolonged 
administration of D120 itself.   Accordingly, an increase in the average 
and maximum life span, as well as fertility of the animals, indicates a 
significant increase in the duration of the active phase of animal life 
under the influence of the medicinal product D120.
   
Taking into account a recently appeared statement that «lifespan and 
sexual maturity depends on your brain more than your body» 
(Vandwerbilt University, 2018; Herculano-Houzel, 2018), we allow 
ourselves to suggest that in each of the three groups of the animals, 
D120 should have a positive impact on the mammalian brain; and 
humans are unlikely to be the exception (Herculano-Houzel, 2018).

Supplement 
Comparison of control and subgroup 1 

Comparison of control and subgroup 2
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