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Radioimmunoassays of umbilical blood β, α and γ endorphins were made in 80 

posthypoxic fetuses and in 45 asphyxiates newborns in order to assess their 

endogenous opioid function. The therapeutic efficiency of nalorphine, used as part 

of resuscitation therapy in combination with conventional intensive care 

procedures, was also assessed. The levels of β, α and γ endorphins were shown to 

increase in proportion to the severity of asphyxia, reaching their peaks in acute 

fetal hypoxia. Rationale are given for the use of nalorphine as part of fetal and 

neonatal resuscitation complex and its efficiency is demonstrated. 
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Introduction: Since ancient times, obstetricians and gynecologists draw attention 

to the issue of whether the fetus is experiencing pain during childbirth and whether 

anesthesia is required. However, this problem has not yet been properly studied. It 

should be noted, however, that advances in science in recent years have made it 

possible to approach this problem in a new way. In the literature from 1976 to 

1977, it was reported that specific receptors for morphine and its analogues were 

found in the brains of various animals (2, 4). There have been attempts to separate 

endogenous opiate receptor ligands from the central nervous system. It was 

subsequently established that these ligands are soluble peptides in brain acid. Such 

as β, a, and y endorphins, meth and leu-enkephalins, which in turn represent the 

pituitary hormone lipotropin fragments. The analgesic effect of endorphin is 

several times greater than that of morphine. In addition to the primary effect, 

opioid peptides have the ability to regulate memory, fear, and other emotions. 

They also participate in the regulation of blood pressure, body temperature, and a 

range of hormones. (2, 4, 16). It has been shown that the fetus activates 

endogenous opioid system in response to pain sensation and pituitary hypoxia. (15, 

16). The literature also shows that infants with severe asphyxia are in a state of 

shock. (10, 13). However, these studies have found no further development, and 

only in recent years have emerged works confirming the concept that childbirth is 

a painful process for the fetus that may be a cause of stress. Endorphins - 



endogenous opiates found to help the fetus relieve stress. (7, 15,-17). Increased 

concentrations of endogenous opiates in the umbilical cord during childbirth are 

direct evidence that the fetus experiences pain during childbirth. It has also been 

found that the concentration of endorphins in fetal blood is greater than in pregnant 

blood. In 1980, for the prevention of labor pain, a synthetic analogue of β 

endorphin was first used, which had a good clinical effect (14). The same authors 

found that β endorphins do not migrate from the mother's body to the central 

nervous system, and their increase in fetal blood confirms the activation of their 

own endogenous system. 

Materials and Methods: Our research about “Fetus and Pain” has 40 year old 

history. At first our research was experimental-we designed modulating delivery 

stress on animals. In particular, we made experimental model of acute hypoxic 

state of the fetus (by overturning umbilical cors, monitoring of the changes fetus 

intracranial pressure, bleeding, pressure on femoral artery) (5,6). We studied 

integral indices detecting of the quality of the metabolic process (Warburg’s 

monometral method-detecting absorption of oxygen from different part of brain, 

quantity of high- energy bonds such as ATF, ADF, AFM, creatine phosphate and 

inorgan phosphorus, ATP-ase-activity of brain cells, activity of enzyms including 

in oxygen-restorating reaction (CDG, GIF, LDG, NAD and Nad-Dyapheraza, CXO 

and ATP-ase) by histo and enzyme chemical methods.Experiment designed on 184 

dog’s and cat’s fetus, 108 puppy and 10 12 day’s old kitten.Because of our 

experimental data, we decided researching opioids system’s reactivity and 

monitoring newborn’s health which had had intranatal hypoxia and asphyxia. We 

wanted to measure endorphins concentration in different types of hypoxic 

condition, also we wated to find how managed this critical condition which was 

result of hypoxia of fetus and newborn and hyperreactivity of opioids system.In 

hospital condition, we studied β, α and γ endorphins from fetus umbilical cord’s 

blood. This blood was putten in special test-tube (with ethylendiamintetraacetic 

acidand contrical-to prevent blood clotting and inhibite protease activity) 

centrifuging was made in cold (4C) centrifuge during15 minutes to take blood 

plasma. Before analyses the plasma was dissolved in a lipuid nitrogen. We studied 

measured concentration β, α and γ endorphyns by using radioimmunological 

method (RIA).We assessed newborn’s state with Apgar score system and EEG. 

We researched neurological status and condition of retina with “KOWA_C_2”.We 

registered results of cardiotocogram by using SOUND irritation beside physical 

activity. We measures β, α and γ endorphins concentration by imunnoenzym 

method in acute, chronic and mixed hypoxic condition (80 fetus) in umbilical 

cord’s blood, we compared 45 newborn with asphyxia to control group without 



asphyxia. Considering of literature data (3 , 11, 12) high effective action of 

endogenus opioid antagonists to birth asphyxia of fetus and newborn, during 

various stressful situations.We used the drug nalorphine (firm BHP) to block 

opioid receptors in resuscitation measures and intensive care complex and we have 

studied its therapeutic efficacy.In medical practice, nalorphine is known as 

antidote, used in overdose of narcotic analgesics, in particular, it is used for 

narcotic depression in neonates (3, 8, 9).Nalprphine was introduced into the 

umbilical vein at birth 0,2 – 0,5 ml in the form of solution. The drug was 

administered subcutaneously on present part of fetus head, during labor (in the first 

period of labor, when the cervix is open 6cm and also the second period of 

labor).The condition of 14 fetuses and 41 newborns is studied by using clinical and 

paraclinical methods. They received intensive therapy with the traditional methods 

of nalorphine or together. In the control group, treatment neonatal asphyxia was 

performed by the traditional method adopted by our institute. 

Results and Discussion: Tthe results of the study showed that, in neonates born 

without asphyxia, concentration of β-endorphins in umbilical cord blood was 

108,1±10,4pg/ml, α-endorphins- 41,2 ± 3,7 pg/ml. γ-endorphins 9,3 ± 2,2 pg/ml. 

suitable for infants born with mild asphyxia 196,8±12,7, 171,4±13,2 and 18,9±1,5 

pg/ml. In this way, depending on the severity of asphyxia, the concentration of β, 

α, γ endorphins in blood increases directly proportional.Despite this, the degree of 

hypoxia determines the reactivity of the fetal opioid system. In the control group 

of fetuses (without asphyxia). The concentration of β -endorphins was 99,6±9,1 

pg/ml, α -endorphins 45,1±4,2 pg/ml, γ-endorphins 11,8±2,4 pg/ml. Fetuses 

suffered acute birth asphyxia 189,2±13,1, 127±9,1 and 19,2±1,6 pg/ml. Fetuses 

suffered combined hypoxia 158,9± 9,8,108,2±8,4 and 15,6±1,2. Fetuses suffered 

chronic hypoxia – 149,8±10,1, 101,6±8,7 and 15,1±1,3 pg/ml. in this way, during 

acute hypoxia of the fetus concentration of β, α and γ endorphins is higher than in 

combined and chronic hypoxia (p<0,05).It was found that in neonates, born with 

asphyxia, who received nalorphine in combination with reanimation measures, the 

neonatal period was quieter and more reliable than in control 



group.Based on the data, we discuss the critical state of the fetus and the newborn - 

the role of the endogenous opioid system in its development. It has been found, 

that the protective role of the endogenous opioid system in the fetus expresses 

before a certain level of hypoxia, pain or stress. Then, with their deepening, the 

protective response reaches a critical level and develops the clinical picture of 

hypoxic shock. Hyperactivity of the endogenous opioid system results in a number 

of systems disfunction, including the cardi-ovascular and respiratory system, 

which are eventually manifested by hypotonia, effects of bradypnea and ,,hypoxic 

shock". We called this event "abnormal autohibernation" of the fetus and 

newborn.In uncomplicated labor, the role of the endogenous opioid system in the 

fetus is considered as a protective response. During physiological labor 

neuropeptides, circulating in the blood of the fetus, cause endogenous anesthesia, 

which allows the fetus to withstand pain, stress and oxygen deficiency, which are 

unavoidable during labor. This process is autohibernation, which protects the 

newborn from the stressful factors of labor and promotes the birth of a healthy 

newborn.This event clinically was described by neuropathologist I.P Babkin (1). 

He found that the newborn, who does not have a first breath, has no muscle tonus 

and reflex movements, knee and other reflexes (Rosolimo) on puncture in the area 

of the face and hand. Also, there are no spontaneous movements, screams, signs of 

alertness. External influences such as a loud noise, ammonia hydrate, a sharp pain, 

do not cause vigilance and the newborn looks like he is in coma and in deep 

narcosis. During physiological labor changes the functional state of the brain cells. 

So, it's clear how important is the role of fetal autohibernation in both onto and 

phylogenesis, in order to preserve species. “Abnormal autohibernation” more 

frequently occurs in acute fetal hypoxia when, despite short action, is registered 

the highest concentration of endogenous opioids (β, α, and γ-endorphins). This 

indicates that the compensatory ability of endogenous analgesia of the fetus is 

higher in acute hypoxia, when this mechanism is impaired in chronic and 

especially combined hypoxia. During the "abnormal autohibernation" an abnormal 

circle is formed due to fetal hypoxia and pain. In addition, hypoxia exacerbates 

pain reactions, and the pain further aggravates hypoxia.To break down this 

abnormal circuit, we need to block opiate receptors through endogenous opioid 

antagonists. This we tried to do with nalorphine.Preliminary data from a study 

showed that nalorphine was highly effective in the treatment of fetal hypoxia and 

neonatal asphyxia during "abnormal autohibernation". Our data indicate that 

irritating environmental factors, such as low temperature, light, noise, pressure 

variability, termination of placental blood flow and others, are sufficient to bring 

the fetus out of physiological auto-hibernation. These environmental factors affect 



the fetus when it is transferred from the mother's body to the 

environment.However, in case of "pathological autohibernation', the fetus is in a 

state of shock, and intensive therapeutic measures are necessary to eliminate it, 

especially with the use of endogenous opioid antagonists. 
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პ. კინტრაია, ნ. კინტრაია 

ნაყოფისა და ტკივილის პრობლემა მშობიარობის დროს : განიცდის თუ 

არა ნაყოფი ტკივილს მშობიარობის პროცესში                                             

თბილისის სახელმწიფო სამედიცინო უნივერსიტეტი, 

„კ. ჩაჩავას კლინიკა“ 

 

მიღებული მონაცემების საფუძველზე აღმოჩნდა,რომ.ნაყოფის 

ფიზიოლოგიური აუტოჰიბერნაციის მდგომარეობიდან გამოსაყვანად 

საკმარისია მისი გამაღიზიანებელი ფაქტორები გარემო სივრცის 

ტემპერატურა ,სინათლე, ხმაური, წნევის ცვალებადობა, პლაცენტარული 

სისხლის მიმოქცევის შეწყვეტა და სხვა). რომლებიც თან ახლავს ნაყოფის 

დედის ორგანიზმიდან გარემოში გადასვლას ,,პათოლოგიური 

აუტოჰიბერნაციის დროს კი ნაყოფის შოკის მაგვარი მდგომარეობიდან 

გამოყვანისათვის საჭიროა ინტენსიური თერაპიის ჩატარება 

ენდოგენური ოპოიდების ანტაგონისტების გამოყენებით. 
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