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Effect of L-arginine on nitric oxide level s of
maternal and neonatal umbilical blood
In intrauterine growth retardation

Li-PingLI, Xin XIAO, Zi-Neng WANG, XiaocMin XIAO
Perinatal Medicine Center, First Affiliated Hospital of Jinan University , Guangzhou 510632, China

Abgtract :  Objective It has been reported that nitric oxide (NO) might play an important role in the development
of intrauterine growth retardation (IUGR). This pgoer aims at invegtigating the efect of L-arginine (L-Arg) on NO
levels of materna and neonatad umbilicd blood in IUGR. Methods Sxty-d9x pregnant women with IUGR were
recruited. Thirty-9x cases were given routine thergpy (Routine thergpy group) , and the other 30 cases were given L-Arg
combined with routine thergpy (L-Arg group) . Another 30 cases with norma pregnancy were used as Norma control
group. The NO leveds of materna and neonata umbilicad blood were monitored before and ater treatment. Results
After the treatment , the maternad serum NO level in the L-Arg group was dgnificantly higher than that of the Routine
thergpy group (58.42+23. 12U mol/L vs43.49+20.27u mol/L) ( P <0.01). The umbilica blood NO levd in the L-
Arg group was dao dgnificantly higher than that of the Routine thergy group (25.23 +12. 054 mol/L vs16.95+11.19
Mmol/L) ( P <0.01). Conclusion L-Argcanincrease serum NO levelsof both maternal and umbilical biood in 1U GR.
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Intrauterine growth retardation (1U GR) is aso- deficiency of nitric oxide (NO) may play an impor-
ciated with elevated perinatal mortality and morbidi- tant rolein the development of U GRI23!, L-arginine
ty[”. S far , the exact mechanism of U GR has not (L-Arg) the precursor of NO, was administered to
been fully elucidated. However , an abundance of evi- pregnant women with U GR and the &fectsof L-Arg

dence is now available supporting the notion that a on serum NO levels of maternal and umbilical blood
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were investigated in this study.
Materials and methods

Subjects

Sxty-9x pregnant women , who were normoten-
dve, nonsmoking, norracohol or drug consuming
with 26 to 36 weeks of gestation complicated by [U-
GR from Sept , 2002 to Mar , 2003, were enrolled in
this study. Intrauterine infection, pre-eclampsa, di-
abetes, fetal maformation or any pregnancy combined
diseases were not found among them. All pregnancies
were sngleton and head presentation. Gestational age
was confirmed by the first trimester ultrasound scan.
Asymmetrical 1U GR was diagnosed when the ratio of
fetal head circumference (HC) to abdomina circum-
ference (AC) was above the 95th centile'®! or when
the ratio of femora length (FL) to AC was more than
0.241*1, These women were randomly divided into 2
groups: the L-Arg group (n =30) and the Routine
therapy group (n=236) . Inaddition, 30 normal preg-
nancies with 26 to 36 weeksof gestation were used as
the Norma oontrol group. Differences in age,
height , weight index , systolic blood pressure, dias
tolic blood pressure, gestationa age at the first scan,
gestationd age at delivery and the interval between
thefirst scan and delivery among these 3 groups were
not gtatigicaly sgnificant.
Treatments

The Routine thergoy group was given a series of
medications and remedies during the 7 days course of
treatment® : (1) left leaning postion; (2) oxygen
thergpy 30 min (tid) ; (3) 10 % glucose 500 ml +
ATP 40 mg + CoA 100 u by vein drip (qd) ; (4)
amino acids injection 500 ml by vein drip (qd) ; (5)
dextran 500 ml + danshen injection 8 ml by vein drip
(qd) ; (6) ord sdbutamol 2.4 mg (g8h) ; (7) 5%
glucose 500 ml by vein drip (gd) . Besides the above
treatments, the L-Arg group was given L-Arg (Chi-
nese XinYi Drug Factory, Shanghai) 20 g per day
that deluted in the injection of 5 % glucose via intra
venous drip.
Detection of NO levels

Asfor the pregnants with ITUGR, 2 ml blood
samples were collected 2 hoursprior to the treatments

and 24 hours &ter the treatments. Asfor all subjects,
2 ml umbilica venous blood samples were collected
right ater the delivery of placentas. These samples
were centrifuged at 3 000 revolutions min for 10
minutes and the supernatants were stored at - 20
for later andyss of NO levels. The NO levels were
assayed via a commercia kit (Jiancheng Biologica
Engineering Ingtitution, Nanjing, China) srictly ac-
cording to the instructions.
Satigtical analysis

All the data were expressed as mean + standard
deviation. Oneway ANOVA , Stundent’ s t test and
X ? test were used to analyze the differences of the re-
sults with SPSS 10. 0 ooft ware.

Results

The NO levels in maternal serum

Before treatments, there was no datigticd dif-
ference of maternal serum NO levels between the L-
Arg group and the Routine theragpy group , but both
were lower than that of the Normal control group ( P
<0.01). After one course of treatment , the mater-
na serum NO leve of the L-Arg group was dgnifi-
cantly higher than that of the Routine thergoy group
(P<0.01) (Tablel).

Table1 Comparion of materna serum
NO levds among 3 groups
(x s, ,umal/L)

NO

Goups

Before treatment After treatment
Norma control group 75.03+11.12
Routine therapy group 19.17 +5.15% 43.49+20.27
L-Arg group 20.25+5.50° 58.42 +23.12°

Note: avsthe Normd control group P <0.01; b vsthe Routine

thergpy group P <0.01

The NO levels in neonatal umbilical blood

The NO level of neonata umbilical blood in the
L-Arg group (25.23+12.054 mol/L) was markedy
higher than that of the Routine Thergoy group
(16.95+11. 194 mol/L) and lower than that of the
Norma control group (41.01+12.49u mol/L) , and
the differences were dgnificant ; regectivly ( P <
0.01).
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higher than those in the Routine thergpy group in this

Discussion study. It was geculated that inadequate NO produc-

The endogenetic NO is synthedzed from L-Arg
through nitric oxide synthase (NOS). Yalampadli et
a'?! have reported that there was a L-Arg-NO-cGM P
system in the utero-placental tissues in pregnant rats
which played a key role in maintai ning adeguate feto-
placental perfuson and was crucia for fetal growth
and hedth. As an important intercellular messenger ,
NO can inhibit platelets adhedon and ocongraga
It was demonstrated that prolonged blockade
of NO synthesscaused by L-nitro-arginine methyl es
ter (L-NAME) (a NO inhibitor) in gravid rats can
lead to U GR and the severity of 1U GR may be aso-
ciated with the dosage of L-NAME®!. Another
studym has al© showed that the NO levelsof periph-
eral blood and placental tissue in gravid rats compli-
cated by IU GR were dramaticaly lower than thosein
norma controls. The NO levels of materna and um-

tion[?!,

bilica blood in pregnancies with 1U GR were marked-
ly lower than those in norma pregnancies in this
study. It suggested that increasng the production of
NO in vivo may be crucid in treating U GR.

It has been proved that the level of L-Arg was
pivota in modulating the activation of NOSin vascu
lar endothdia cells and vascular smooth muscle cells,
and the release of NO could be induced by increasng
L-Arg concentration in blood®. Wu HY, et a!®
have discovered that the endothelin (ET) levd re
duced in pregnant ratswith 1U GR &ter L-Arg therar
py , while thefetal weight , the NO level and the ratio
of NO to ET increased, which suggested that L-Arg
took effects by atering the concentrations of vasoac
tive substances. Neri et a!™! have reported that L-
Arg can notably improve feto-placentd circulation and
increaze NO and growth hormone levels in maternal
blood of the 1U GR pregnancies with increased ress
tance in utero-placenta circulation.

The NO leves of materna serum and umbilical
vein blood in the L-Arg group were dgnificantly

tion might existsin pregnancieswith IU GR, and that
L-Arg can promote fetal growth by raisng production
and/ or release of NO and improve feto-placenta cir-
culation. Moreover , any gpparent sde effects of L-
Arg were not found. L-Arg may be a promisng drug
in the treatment of U GR.
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