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term fetal distress and neonatal nerve function. Methods: A total of 74 cases of women who gave birth in
Gynecology and Obstetrics Department of our hospital and had fetal distress during labor from February
2008 to October 2010 were selected for study and randomly divided into two groups, observation group
received intrauterine resuscitation, control group received conventional treatment, and then contents of
umbilical arterial blood gas parameters and cytokines of two groups of patients, contents of serum nerve
injury molecules of neonates as well as neonatal asphyxia condition and nerve function were compared.
Results: pH value, PO2 and HCO3 in umbilical cord blood of observation group were higher than those

of control group, and PCO2 and BE absolute value were lower than those of control group; IL-6, IL-8 and
IFN-γ contents in umbilical arterial blood and umbilical venous blood of observation group of patients
were significantly lower than those of control group; 1 d, 3 d, 5 d and 7 d after birth, serum NSE and S-100
protein contents of observation group of neonates were significantly lower than those of control group;
neonatal asphyxia condition and nerve function were better than those of control group. Conclusion:
Intrauterine resuscitation can improve intrauterine fetal anoxia and reduce acidosis while reduce neonatal
nerve function injury and prevent neonatal asphyxia, and it is an ideal method to treat full-term fetal
distress.

1. Introduction
Fetal distress is a sign of intrauterine fetal anoxia, it endangers
fetal health and life, it is the main factor causing increased incidence
of perinatal death and disability, and it is also the most common
obstetric severe complication during delivery[1,2]. The main clinical
treatment of fetal distress is increasing maternal blood oxygen
content and thus improving fetal blood and oxygen supply. Oxygen
uptake, intravenous injection of 50% glucose, vitamin C and sodium
bicarbonate are the commonly used methods that can increase
fetomaternal glucose storage, reduce acidosis but fail to directly
improve the pathological condition of fetal ischemia and hypoxia,
so the curative effect is not exact[3]. Intrauterine resuscitation is a
method of treating fetal distress and preventing neonatal hypoxicischemic encephalopathy rising in recent years, and it improves
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fetal blood and oxygen supply through supplementing sodium
lactate ringer solution and hydroxyethyl starch 200/0.5 sodium
chloride injection [4]. In the following research, the effect of
intrauterine resuscitation on umbilical cord blood parameters of fullterm fetal distress and neonatal nerve function was analyzed.

2. Subjects and methods
2.1. Subjects
A total of 74 cases of women who gave birth in Gynecology and
Obstetrics Department of our hospital and had fetal distress during
labor from February 2008 to October 2010 were selected for study.
According to different treatment methods, they were randomly
divided into two groups, each group with 37 cases. Observation
group received intrauterine resuscitation, they were (28.25±2.95)
years old and the gestational age was (38.19±3.41) weeks; control
group received conventional treatment, they were (28.10±2.78)
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years old and the gestational age was (39.42±3.28) weeks. Two
groups were without significant differences in age, gestational age
and indications for induced labor, and they were comparable.

IFN-γ contents.

2.3.2. Neonatal serum indexes
1 d, 3 d, 5 d and 7 d after birth, peripheral blood of neonates was
collected and centrifuged to get serum, and ELISA was used to
detect NSE and S-100 protein contents.

2.2. Treatment methods
Once fetal distress in active phase was established, observation
group received oxygen uptake, changed posture, received infusion
of sodium lactate ringer solution 1000 mL and rapid infusion of
hydroxyethyl starch 200/0.5 sodium chloride injection 500 mL
through another tube, and received active obstetrical performance,
they were observed for 1-2 h after medication, 90% of patients with
fetal distress were improved and had vaginal delivery, the rest of
patients failed to improve were mostly with III degree of stained
amniotic fluid and finally ended delivery through cesarean section.
Control group received supplement of energy as well as sodium
bicarbonate and vitamin C, took left lateral decubitus position and
received oxygen uptake. The rest of the obstetric treatment was
the same as that of observation group. After treatment, fetus ECG
monitor was used to discontinuously monitor fetal heart rate (FHR),
uterine contraction, maternal blood pressure, breathing and heart rate
and other systemic conditions.

2.3.3. Classification of neonatal asphyxia extent and nerve
function
Neonates received Apgar score, 1 min Apgar score was recorded
at first, ≥8 points was normal, 4-7 points was mild asphyxia and ≤3
points was severe asphyxia, and asphyxia neonates were scored after
5min.

2.4. Statistical methods
SPSS 21.0 software was used to input above data, measurement
data was by t test, count data was by chi-square test, and differences
were considered to be statistically significant at a level of P<0.05.

3. Results
3.1. Umbilical cord blood gas analysis results

2.3. Observation indexes
2.3.1. Umbilical cord blood indexes
After delivery of fetus, hemostatic forceps was used to clamp the
umbilical cord from about 10 cm near the fetus side, umbilical cord
was cut off from the outer side of the hemostatic forceps, umbilical
arterial and umbilical venous blood were drawn, arterial blood was
divided into two, one is used for blood gas analysis and the other
was centrifuged to get serum; umbilical venous blood was directly
centrifuged to get serum. ELISA was used to detect IL-6, IL-8 and

After delivery of fetus, arterial blood in umbilical artery was
collected, pH value, PO2, PCO2, HCO3- and BE were obtained after
blood gas analysis, and t test for the detected indexes showed that pH
value, PO2 and HCO3- in umbilical cord blood of observation group
were higher than those of control group, PCO2 and BE absolute
value were lower than those of control group, differences in above
indexes between two groups were significant, and P values were all
<0.05.

Table 1
Comparison of umbilical cord artery blood gas analysis results between two groups of patients
Group
Observation
Control
T
P

pH value
7.29±0.82
7.14±0.78
5.492
＜0.05

PO2 (mmHg)
31.38±3.42
25.44±2.85
6.571
＜0.05

PCO2 (mmHg)
46.12±5.52
53.42±5.94
6.291
＜0.05

3.2. Cytokine contents in umbilical cord blood
Umbilical arterial blood and umbilical venous blood were
collected respectively, ELISA method was used to detect IL-6, IL-8
and IFN-γ contents, and t test for the detected indexes showed

BE (mmHg)
-6.37±0.74
-7.92±0.91
5.918
＜0.05

HCO3- (mmHg)
19.59±2.02
17.89±1.91
5.772
＜0.05

that IL-6, IL-8 and IFN-γ contents in umbilical arterial blood
and umbilical venous blood of observation group of patients were
significantly lower than those of control group, differences in above
indexes between two groups were significant, and P values were all
<0.05.

Table 2.
Comparison of cytokine contents in umbilical cord blood between two groups.					
Group

Observation
Control
T
P

Umbilical artery

Umbilical vein

IL-6 (pg/mL)

IL-8 (pg/mL)

IFN-γ(pg/mL)

IL-6 (pg/mL)

IL-8 (pg/mL)

IFN-γ(pg/mL)

12.85±1.54
18.98±2.19
6.292
＜0.05

15.68±1.84
22.54±2.49
6.911
＜0.05

23.95±2.95
41.39±4.95
8.282
＜0.05

14.29±1.66
20.18±2.42
6.693
＜0.05

12.23±1.32
17.93±2.02
5.998
＜0.05

21.39±2.52
34.58±3.96
5.383
＜0.05
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3.4. Classification of neonatal asphyxia extent and nerve
function

3.3 Serum nerve injury molecule contents
Analysis of serum NSE and S-100 protein contents within two
groups of neonates showed that 1 d, 3 d, 5 d and 7 d after birth,
serum NSE and S-100 protein contents of both groups of neonates
showed decreasing trend; analysis of serum NSE and S-100 protein
contents between two groups showed that 1 d, 3 d, 5 d and 7 d after
birth, serum NSE and S-100 protein contents of observation group of
neonates were significantly lower than those of control group.

Apgar score was used to judge neonatal asphyxia extent, and
detailed analysis was as follows: incidence rates of mild asphyxia
and severe asphyxia of observation group of neonates were lower
than those of control group; brainstem auditory evoked potential was
used to judge neonatal nerve function, and detailed analysis was as
follows: incidence rates of mild abnormality and severe abnormality
of observation group of neonates were lower than those of control
group.

Table 3.
Comparison of serum nerve injury molecule contents between two groups of neonates.		
NSE contents(ng/L)
Observation group
Control group
T
P
S-100 protein contents (ng/L) Observation group
Control group
T
P

1 d after birth
29.59±3.32
64.42±7.14
13.822
＜0.05
2.52±0.27
5.51±0.59
11.394
＜0.05

3 d after birth
23.32±2.55
52.59±5.91
12.193
＜0.05
2.01±0.22
4.08±0.55
10.491
＜0.05
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7 d after birth
11.84±1.34
26.59±3.32
14.420
＜0.05
1.03±0.12
2.48±0.26
12.286
＜0.05
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5 d after birth
17.52±2.12
40.34±3.95
15.393
＜0.05
1.54±0.11
3.32±0.38
13.291
＜0.05
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Figure 1. Comparison of the classification of neonatal asphyxia extent and nerve function between two groups of neonates. Left figure was for
classification of asphyxia extent and right figure was for classification of nerve function.

4. Discussion
Fetal stress is a common cause of perinatal death and disability,
continuous ischemia-hypoxia can affect the growth of fetal nerve
function and cause legacy of nerve function injury after birth.
Clinical oxygen uptake, intravenous injection of 50% glucose,
vitamin C and sodium bicarbonate are the commonly used
methods. Intravenous injection of hypertonic glucose can quickly
increase glucose storage in maternal and fetal tissue, vitamin C
can reduce the permeability and fragility of capillary endothelial
cells, and intravenous drip of sodium bicarbonate can improve
the concentration of maternal bicarbonate, neutralize acid-base
substances in fetus and alleviate acidosis. But above treatment option
is only for the intervention of body’s acidosis, glycogen storage
deficiency and other pathological links, and fails to directly solve the
contradiction of insufficient blood and oxygen supply in fetus, acidic
metabolites will be continuously generated, and the overall effect is
not ideal[5].
Intrauterine resuscitation is a method of treating fetal distress and

preventing neonatal hypoxic-ischemic encephalopathy rising in
recent years [6]. Sodium lactate ringer solution contains Ca2+, Mg2+,
K+, Na+, C3H5O3- and other electrolytes close to the physiological
levels, it can maintain the stability of body’s electrolytes and
internal acid-base environment, and it is suitable for the correction
of metabolic acidosis; hydroxyethyl starch 200/0.5 sodium chloride
has the unique effect of preventing and blocking capillary leakage,
and it can increase blood volume and improve oxygen supply and
hemodynamics[7]. The treatment method used sodium lactate ringer
and hydroxyethyl starch 200/0.5 sodium chloride for recovery, it
can rapidly increase blood volume within a short period of time, and
combined with oxygen uptake and left lateral decubitus position, it
can rapidly infiltrate oxygen into histocytes, thus increasing oxygen
supply in histocytes and improving maternal blood oxygen saturation
and partial pressure oxygen [8]. At the same time, increased blood
perfusion in placenta and umbilical cord improves intrauterine fetal
anoxia state, improves the effect of recovery and reduces the rate of
neonatal asphyxia[9].
In the research, intrauterine resuscitation was adopted to treat
full-term fetal distress, and umbilical cord blood parameters
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and neonatal nerve function were analyzed. Umbilical cord is a
maternal and fetal substance exchange channel, and ischemiahypoxia caused by fetal distress can lead to metabolic acidosis,
hypercapnia, and thus fetal nerve function injury. Under the
pathological condition, blood gas parameters in umbilical cord
blood will obviously change [10] . In the research, blood gas
analysis of umbilical cord blood was conducted after intrauterine
resuscitation, and results showed that pH value, PO2 and HCO3- in
umbilical cord blood of observation group were higher than those
of control group, and PCO2 and BE absolute value were lower than
those of control group. This indicated that intrauterine resuscitation
could more effectively increase oxygen supply and correct
acidosis. Study in recent years proves that hypoxia caused by fetal
distress can not only cause acidosis, but also lead to content change
of a variety of cytokines and exert cytotoxic effect[11]. Cytokines
involved in the process include IL-6, IL-8 and IFN-γ[12], and
analysis of the contents of above cytokines in umbilical cord blood
in the research showed that IL-6, IL-8 and IFN- γ contents in
umbilical arterial blood and umbilical venous blood of observation
group of patients were significantly lower than those of control
group.
Fetal distress can cause occurrence of neonatal asphyxia and
hypoxic-ischemic encephalopathy, and lead to neonatal nerve
function injury. Neuron specific enolase (NSE) and S-100 protein
are two types of proteins highly expressed in central nervous
system[13,14]. NSE is simultaneously expressed in nerve cells and
gliocytes, and involved in cell glycolysis and energy metabolism
process; S-100 protein is mainly located in astrocytes and involved
in cell structure maintenance, cell growth, energy metabolism,
intercellular signal transduction and other processes. In cases of
hypoxic-ischemic damage of neurons and glial cells, NSE and
S-100 protein enter into cerebrospinal fluid from cells, then pass
through blood-brain barrier and enter into blood circulation. Study
has confirmed that serum NSE and S-100 protein contents have
good consistency with nerve function injury. In the research,
serum NSE and S-100 protein contents of two groups of neonates
within 1 week after birth were continuously analyzed, and results
showed that serum NSE and S-100 protein contents of both
groups of neonates showed decreasing trend, and serum NSE and
S-100 protein contents of observation group of neonates were
significantly lower than those of control group. This indicated that
intrauterine resuscitation could reduce fetal nerve function injury.
After getting the above results, neonatal asphyxia condition and
nerve function were further analyzed. Apgar score is the most
commonly used method of judging the neonatal conditions and
asphyxia extent, Apgar score was used to judge the severity of
neonatal asphyxia, then asphyxia extent was compared between
two groups of neonates, and results showed that incidence rates
of mild asphyxia and severe asphyxia of observation group of
neonates were lower than those of control group. After that,
brainstem auditory evoked potential (BAEP) was used to judge
nerve function, and neonatal asphyxia can cause extensive damage
of the brain structure, manifested as evoked potential change[15].
In the research, the abnormal degree of BAEP of two groups of
neonates was analyzed, and results showed that incidence rates of
mild abnormality and severe abnormality of observation group of
neonates were lower than those of control group. It indicated that
intrauterine resuscitation could prevent the occurrence of neonatal

asphyxia and at the same time, it could improve nerve function.
To sum up, intrauterine resuscitation can improve intrauterine
fetal anoxia and reduce acidosis while reduce neonatal nerve
function injury and prevent neonatal asphyxia, and it is an ideal
method to treat full-term fetal distress.

References
[1] H amel MS, Anderson BL, Rouse DJ. Oxygen for intrauterine
resuscitation: of unproved benefit and potentially harmful. Am J Obstet
Gynecol 2014; 211(2): 124-127.

[2] Jakiel G, Wilińska M, Bińkowska M, Kowal A, Rumowska S, Ciebiera
M. Late preterm infants - impact of perinatal factors on neonatal
results. A clinical study. Ann Agric Environ Med 2015; 22(3): 536-541.
[3] Sainio S, Nupponen I, Kuosmanen M, Aitokallio-Tallberg A, Ekholm
E, Halmesmäki E, et al. Diagnosis and treatment of severe hemolytic
disease of the fetus and newborn: a 10-year nationwide retrospective
study. Acta Obstet Gynecol Scand 2015; 94(4): 383-390.
[4] Garite TJ, Simpson KR. Intrauterine resuscitation during labor. Clin
Obstet Gynecol 2011; 54(1): 28-39.

[5] Wall SN, Lee AC, Carlo W, Goldenberg R, Niermeyer S, Darmstadt
GL, et al. Reducing intrapartum-related neonatal deaths in low- and
middle-income countries-what works? Semin Perinatol 2010; 34(6):
395-407.
[6] Bullens LM, van Runnard Heimel PJ, van der Hout-van der Jagt MB,
Oei SG. Interventions for intrauterine resuscitation in suspected fetal
distress during term labor: a systematic review. Obstet Gynecol Surv
2015; 70(8): 524-539.

[7] S impson KR. Maternal oxygen administration as an intrauterine
resuscitation measure during labor. MCN Am J Matern Child Nurs 2015;

40(2): 136.

[8] Hamel MS, Hughes BL, Rouse DJ. Whither oxygen for intrauterine
resuscitation? Am J Obstet Gynecol 2015; 212(4): 461-462.
[9] Doyle JL, Silber AC. Maternal oxygen administration for intrauterine
resuscitation. Am J Obstet Gynecol 2015; 212(3): 409.
[10]The Collaborative Study Group of Neonatal Umbilical Cord Blood Gas
Parameters. Multicenter clinical study on umbilical cord arterial blood
gas parameters for diagnosis of neonatal asphyxia. Chin J Pediatr 2010;

48(9): 668-672.

[11]Du J, Pan H, Huang JL, Wang MS. The analysis of fetal cord blood
cytokines levels associated with neonatal asphyxia. J Pract Med 2010;

26(22): 4126-4128.

[12]K im ES, Kim EK, Choi CW, Kim HS, Kim BI, Choi JH, et al.
Intrauterine inflammation as a risk factor for persistent ductus
arteriosus patency after cyclooxygenase inhibition in extremely low
birth weight infants. J Pediatr 2010; 157(5): 745-750.
[13]Jing F, Li FJ. Research on correlation between asphyxia of newborn
and nerve growth factor in cord blood and NBNA score. Chin Gen Pract
2012; 15(12): 1335-1338.

[14]Xue ZS, Wang BQ. Analysis of the value of NSE and S-100 protein in
judging neonatal cerebral injury and its prognosis. Mater Child Health
Care China 2013; 28(24): 3967-3969.

[15]Z hang NN, Feng XM, Fang XY, Ye HL, Zheng XT, Shi Q, et al.
Study of ambulatory electroencephalogram and brain auditory evoked
potential in newborn with hypoxic ischemic encephalopathy. Chin J
Child Health Care 2013; 21(10): 1095-1097.

