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ABSTRACT 

The review is devoted to the development of drugs and methods of their introduction into 

the fetal body to protect its brain from hypoxic damage in intrauterine hypoxia. The results 

achieved on this path in Russia are shown. The chronological sequence shows inventions 

and innovative developments aimed at intrauterine control of asphyxia of newborns using 

ultrasound assessment of fetal resistance to hypoxia, intrauterine ventilation of the fetus 

with respiratory gas and intragastric or intramuscular  injections of a solution of hydrogen 

peroxide. Based on the analogy of the dynamics of motor activity of aquarium fish and 

fetuses inside the uterus in acute hypoxia, it is proposed to consider the "breathing" 

movements of the chest and arms of the fetus that suddenly appear after a stationary 

period as a distress signal that the fetus sends when its reserves of adaptation to hypoxia 

are exhausted. To save the cerebral cortex and the life of the fetus when there is a lack of 

oxygen supply to it from the mother, it was initially proposed to ventilate the lungs of the 

fetus with respiratory gas using a special intrauterine scuba. Then, to preserve life in 

conditions of lack of oxygen, it was proposed to use not a gas, but a solution of hydrogen 

peroxide, which can be injected into skeletal muscles, into the brain and/or into the 

stomach cavity. It is shown that a solution of hydrogen peroxide can be introduced into 

the stomach using an intragastric probe. The main inventions and scientific articles 

devoted to these developments are indicated. 
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oxygenation. 

 

                                                                No: of References: 35 

 

 

 

 

mailto:urakovnatal@mail.ru


 
 

                                  2020 September Edition |www.jbino.com |Innovative Association 

J.Bio.Innov 9(5), pp: 845-852, 2020 |ISSN 2277-8330 (Electronic) 

 

Urakova N.A. 

Introduction 

Pregnant women, as well as 

obstetricians and gynecologists still do not 

have effective and safe means, devices 

and ways to eliminate sudden 

intrauterine hypoxia of the fetus1,2. 

Therefore, the lack of oxygen remains the 

most terrible obstacle for the fetus during 

its intrauterine development and birth.3,4 

The fact is that the lack of oxygen  in the 

mother's womb is still the main cause of 

fetal death during pregnancy and 

childbirth.5 This is surprising, since air with 

oxygen is in excess near the suffocating 

fetus, namely, around the body of its 

mother. Physically, the air with life-giving 

oxygen is only a few centimeters away 

from the fetus. But they are separated 

from each other by the anterior 

abdominal wall and the wall of the uterus 

of a pregnant woman. At the same time, 

the fetal respiratory system is ready for air 

ventilation and for absorption of oxygen 

from the air from the middle of 

pregnancy.6 This means that intrauterine 

and/or extrauterine ventilation of the 

fetal lungs with respiratory gas is a very 

real task.7  But intrauterine ventilation of 

the fetus lungs with gas is a difficult task 

for clinical practice and a dangerous 

procedure for the fetus, since it requires 

excessive gas pressure, as in adults when 

diving at great depth. 

On the other hand, we can try to 

save the fetal brain from hypoxic 

damage and without ventilating the 

lungs with respiratory gas, in particular, 

through extracorporeal membrane 

oxygenation (ECMO). But this technology 

is also likely to be very complex and very 

expensive.8,9 Moreover, intrauterine 

ECMO can be more complex and  

 

 

expensive than intrauterine 

ventilation of the fetus with respiratory 

gas.Another way to preserve the fetal 

brain when there is a lack of oxygen 

supply from the mother is extra pulmonary 

blood oxygenation without ECMO. But 

this path is little explored. 

However, until recently, no one knew 

how a person can go into outer space 

and stay alive without air. But this 

problem was successfully solved. And for 

the first time, this happened thanks to 

Russian cosmonauts. In this regard, it is 

hoped that intrauterine oxygen supply to 

the fetus will also be solved not without 

the participation of Russian researchers. 

The aim of the study is to 

demonstrate the results of Russian 

innovations in the field of non-placental 

blood oxygenation of the fetus inside the 

mother's womb. 

Methods 

Scientific and patent literature was 

analyzed using E-Library, EAPATIS, 

PATENTCSOPE, Google Patent, Google 

Scholar, Scopus, PubMed, Science Direct 

and Yandex databases. Keywords of the 

search strategy were as follows: 

pregnancy, fetus, fetal hypoxia, 

intrauterine hypoxia, cerebral cortex, 

neonatal asphyxia, resistance, 

adaptation to hypoxia, antihypoxants, 

oxygen, pulmonary oxygenation, 

extrapulmonary oxygenation, hydrogen 

peroxide, sonography, diagnostics, 

scuba. Keywords were limited to 

medicines, biomedical devices and 

technologies for emergency care in 

critical situations at the end of 

pregnancy, before or during childbirth 

caused by sudden intrauterine hypoxia of 
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the fetus. The results were analyzed, 

prioritized, and summarized.  

Results 

The first proposal about non-

placental oxygenation of fetal blood was 

made by Professor A. L. Urakov. In 2012, 

he was the first to publish an article that 

gas exchange in the fetal body can be 

provided by artificial respiration by 

ventilating the fetal lungs with respiratory 

gas inside the uterus and suggested using 

a special breathing mask for the 

intrauterine fetus (intrauterine scuba) for 

this purpose.10 In this article, he wrote that 

the placenta, due to its special 

anatomical structure and physiological 

functioning, provides a supply of 

maternal blood to the blood coming to it 

from the fetus. In other words, the 

placenta is not so much "fetal respiration" 

as "maternal blood supply of fetal blood" 

(the author's term).  

The possibility of intrauterine 

respiration in a fetus in the third trimester 

of pregnancy has been proven in 

Australia in experiments on intrauterine 

lambs and pregnant sheep. In these 

experiments, it was shown for the first time 

that transabdominal insertion of an 

intubation tube into the trachea of a 

premature intrauterine lamb provides 

ventilation of its lungs and natural 

respiration of the lamb, despite its 

presence in the mother's womb.11 

Regardless of these studies, a new 

medical device designed for intrauterine 

ventilation of the fetus was developed in 

Russia. This device was called an 

intrauterine scuba device by N. A. 

Urakova.12  Later in this article, Professor A. 

L. Urakov wrote that intrauterine scuba 

Urakova N.A. includes a ventilator and 

breathing circuit with a special folding 

(inflatable) respiratory mask is inserted 

into the uterus through the natural 

opening in the cervix, to be worn on the 

head of the fetus inside the uterus and 

ensures ventilation of the lungs of the 

fetus breathing gas to eliminate his 

asphyxia (Figure 1).   
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Figure 1. Diagram of the device for 

artificial ventilation of the intrauterine 

fetus. Designations: 1 - mesh from the air 

belt in the form of a stocking, 2 - a 

respiratory mask, 3 - collar 4 - segment 

extension collar, 5 - pusher of gelatin 

spokes, bent in half with the formation of 

semicircle 6, 7 - multi-channel tube, 8 - 

inflatable cuff with a flexible tube 9, 10 - 

ventilator, equipped with a sterilizer, 

heater and humidifier of the breathing 

gas, and suction. 

 

In addition, the article describes the 

technology of using a device for artificial 

respiration of an intrauterine fetus, 

including putting a breathing mask on 

the head of the fetus inside the uterus 

and artificial ventilation of the lungs of 

the intrauterine fetus with respiratory gas.  

Prior to this, the idea of intrauterine 

ventilation of the fetus was announced in 

the form of abstract at a conference 

held in mid-June 2011 in Norway.13 

At the same time a method for 

sonographic assessment of fetal 

resistance to intrauterine hypoxia was 

developed for the first time in Russia.14-16 

This method was developed by analyzing 

the results obtained in studies of the 

dynamics of motor activity during acute 

hypoxia in aquarium fish and fetuses 

inside uterus in pregnant women.17 At the 

same time, it was found that when the 

reserves of adaptation to hypoxia are 

exhausted, aquarium fish and human 

fetuses send a distress signal in the form of 

a sudden start of "breathing" movements 

of the chest ribs, flapping of the arms 

(fins) and convulsive contractions-

relaxation of skeletal muscles.18-22 

The discovery of this pattern allowed 

us to propose a new functional test for 

obstetricians with apnea in a pregnant 

woman to assess the resistance of her 

fetus to hypoxia, as well as a new method 

for screening antihypoxants, based on 

the dynamics of motor activity of 

aquarium fish in acute hypoxia in the 

experiment.  

In turn, the results of experiments with 

aquarium fish allowed us to find out that 

the solution of hydrogen peroxide is a 

leader among antihypoxants. Professor A. 

L. Urakov and his students first proposed 

using a solution of hydrogen peroxide to 

keep fish alive during transportation and 

storage, as well as to resuscitate patients 

with hypoxia instead of oxygen gas.23-27 

The results of these studies have allowed 

the development of several reviving 

methods and drugs, which are based on 

the ability of hydrogen peroxide to 

decompose into gas oxygen and water 

under the action of the enzyme 

catalase.28-32  

In particular, Professor A. L. Urakov 

was the first in the world to suggest 

injecting a solution of hydrogen peroxide 

into the stomach cavity, into skeletal 

muscles, and even into the cerebral 

cortex in acute hypoxia and/or 

ischemia.33-35 

Conclusion 

Thus, Russian scientists were the first 

to develop spacesuits for astronauts and 

aqualungs for fetuses in order to ventilate 

their lungs with breathing gas both in the 

airless space in space and in the amniotic 

fluid inside the uterus of pregnant 

women. In recent years, air and oxygen 

gas have been replaced with aqueous 

solutions of hydrogen peroxide. Today, a 

new innovation is proposed for extra - 

placental intrauterine blood oxygenation 

of the fetus, namely, airless 
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extrapulmonary oxygenation by injection 

of a solution of hydrogen peroxide.  There 

is every reason to believe that very soon 

this fantasy will come true and 

intrauterine hypoxia will be finally 

defeated.  
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