
Open Journal of Obstetrics and Gynecology, 2012, 2, 176-181                                                 OJOG 
http://dx.doi.org/10.4236/ojog.2012.22036 Published Online June 2012 (http://www.SciRP.org/journal/ojog/) 

Effect of sophrology on perinatal stress monitored by 
biopyrrin 

Michiko Suzuki1, Seiji Isonishi2*, Osamu Morimoto3, Masahisa Ogawa4, Kazuhiko Ochiai1 
 

1Department of Obstetrics and Gynecology, Jikei Aoto Hospital, Tokyo, Japan 
2Department of Obstetrics and Gynecology, Jikei Daisan Hospital, Tokyo, Japan 
3Oak Clinic for Ms. Hospital, Chiba, Japan 
4Clinic Ogawa, Gunma, Japan 
Email: *isonishi@jikei.ac.jp 
 
Received 1 May 2012; revised 28 May 2012; accepted 7 June 2012 

ABSTRACT 

Aim: Few stress markers are available for women in 
perinatal period. We introduced biopyrrin (BPn) for 
monitoring the perinatal stress and investigated how 
the stress could be regulated. Methods: Study patients 
consisted of 220 full-term pregnant women between 
2006 and 2008. Cases were analyzed based on 1) pat- 
tern of delivery, the use of pain control (anesthesia) 
or hypnotics (Sophrology), 2) maternal complications, 
and 3) habitual smoking or alcohol consumption. 
Urinary samples were collected from pregnant women 
before and after delivery, and from newborn babies. 
Results: The average level of BPn in pregnant women 
was 2.61 ± 0.25 U/g·Creatinin (Cre) (Mean ± SE). 
This is significantly higher than age-matched non- 
pregnant women (0.79 ± 0.24 U/g·Cre). After normal 
delivery, BPn was significantly elevated to 5.29 ± 0.57 
U/g·Cre (p < 0.001). BPn decreased significantly to 
3.41 ± 0.51 U/g·Cre in sophrology assisted delivery 
and 4.87 ± 0.53 U/g·Cre under epidural anesthesia (p 
< 0.05), while delivery induction elevated BPn (11.62 
± 1.95 U/g·Cre). Conclusions: BPn might be an excel- 
lent indicator for monitoring perinatal stress. Sig- 
nificant decrease of BPn in sophrology-assisted deliv- 
ery suggests that the technique should be useful for 
the relief of perinatal stress. 
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1. INTRODUCTION 

Maternal stress during pregnancy is associated with in- 
creased occurrences of preterm birth, developmental de- 
lays, low birth weight, birth defects, and an increased 
risk for neurological and behavioral developmental im- 
pairments in the offspring. However, much less is known 

about the effects of such stress in mothers. The adult rat 
model is mirroring the human condition: cognitive im- 
pairments [1], altered sexual behavior [2], increased 
anxiety levels [3], and symptoms akin to depression [4]. 
Researchers of prenatal stress have generally confined 
themselves to only one aspect of stress or anxiety, such 
as the effects of life events, work load, or general stress 
which was evaluated by using self-administered invento- 
ries. Physiologic and hormonal responses to stress in 
pregnancy or the pregnancy-specific anxieties have been 
sporadically investigated to date [5,6].  

On the other hand, lots of data have been reported on 
the pregnancy-associated oxidative stress. Oxidative stress 
is enhanced by smoking and alcohol [7], pregnancy-in- 
duced hypertension [8,9], and gestational diabetes melli- 
tus [10]. 

Biopyrrin (BPn) is an oxidative degradation product of 
bilirubin and is generated under various stresses such as 
infection, ischemia, and surgery. Stress converts oxygen 
to activated form of oxygen, which induces hemoxidase 
activity, a rate-regulating enzyme of bilirubin. Hemoxi- 
dase degrades heme to increase bilirubin production. 
Bilirubin acts as an active oxygen scavenger [antioxidant] 
and generates BPn. Stocker [11] et al. reported the anti- 
oxidant activity of bilirubin, and Shimizu [12] et al. pre- 
pared the anti-bilirubin antibody 24G7. An unknown 
substance that binds to this antibody 24G7 was found to 
increase in the urine of patients undergoing abdominal 
surgery. This substance, an oxidative metabolic product 
of bilirubin, was designated as biopyrrin. Seven isomers 
of BPn from X1 to X7 have been confirmed, and their 2 
molecular structures have been identified. Since 24G7 
antibody cross-reacts with conjugated bilirubin, the plasma 
level of BPn could not be measured independently. In 
this study, urinary BPn was assessed in pregnant women 
to evaluate whether the various modification techniques 
for delivery including induction, anesthesia and psycho- 
logical relaxation have any effects on women’s psycho- *Corresponding author. 
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logical status. 
Some methods of prenatal childbirth preparation such 

as Lamaz [13,14], sophrology [15,16], and respiratory 
autogenic training [17] have been developed in an attempt 
to decrease anxiety and physical exertion and to improve 
perinatal outcomes. Sophrology was originally devel- 
oped by Alfons Caycedo to get the psychological seren- 
ity and harmony, spirit and consciousness, by combining 
Western relaxation therapy and Eastern yoga or medita- 
tion [18]. Sophrology for childbirth preparation has gained 
a good reputation in different countries and has been 
successfully used in Europe and Korea. In Japan, the 
technique was first introduced by Dr. Matsunaga (The 
President of Japan Sophrology Association). He applied 
sophrology to childbirth preparation combining with 
guided imagery and music (GIM) which was composed 
specifically for this medical treatment [19]. Our data 
showed that sophrology in combination with this music 
effectively decreased urinary BPn, strongly suggesting 
that sophrology technique brings the pregnant women 
psychological relaxation at the perinatal period. 

2. MATERIALS 

Before you begin to format your paper, first write and 
The BPn level was determined by direct binding ELISA 
with a BPn EIA Kit, using anti-bilirubin antibody (ALP- 
labeled 24G7, Shino-test, Japan). 

3. METHODS 

This study was conducted with the approval of the Ethi- 
cal Review Board of Jikei University School of Medicine. 
The subjects were prospective cohort of 220 singleton 
pregnant women who consented to be enrolled between 
November 2006 and February 2008.  

3.1. Urinary Biopyrrin 

Urinary sample was collected at the following each data 
point: 

1) Anytime before delivery at full term; 
2) After the onsets of labor pain; 
3) Two to 4 hours after delivery. 
Urine samples were stored in the dark at −20˚C imme- 

diately after collecting. The BPn level was determined by 
direct binding ELISA and the value was corrected by the 
urinary creatinine level. 

Pregnant women were divided into 3 groups by deliv- 
ery patterns: spontaneous delivery (Sp), induced delivery 
(In), and cesarean section (Cs), or by the types of deliv- 
ery assistant: epidural anesthesia, sophrology, and deliv- 
ery without any assistance.  

Effects of complications of diabetes or hypertension 
on BPn were analyzed by comparing them with normal 

pregnant women without any complications.  

3.2. Delivery Control 

The patients were constantly monitored by clinical and 
tocographic evaluations performed by the staff members 
of the Department of Obstetrics and Gynecology. The 
following events were registered and analyzed for pur- 
pose of this study:  

1) For the patients in induction group, oxytocin ad- 
ministered at a dose level that did not exceed 30 drops/ 
min of a solution containing 5 units of oxytocin in 1 L of 
glucose. 

2) Epidural analgesia with bupivacaine was adminis- 
tered for the patients who want delivery under anesthe- 
sia. 

3.3. Sophrologic Childbirth Preparation 

Participants hoping for sophrology were trained with 
sophrologic techniques of relaxation for 4 to 5 hours 
class during 24 to 28th week of gestational age. The 
training in sophrology consisted of two steps. In the first 
step, pregnant women received the lecture about so- 
phrology by Dr. Morimoto who is now the President of 
Japan Association of Sophrology. In the second step, 
pregnant women were trained on the simulating image of 
delivery process while hearing guided imagery and mu- 
sic (GIM) [19]. During this time, women are trained on 
deep inspiration and expiration respiratory exercises as 
well as sophrologic relaxation techniques including the 
Yoga exercises.  

3.4. Statistical Analysis 

Statistical analysis was performed using two-sample t- 
test. A two-tailed p < 0.05 was considered as the signifi- 
cant. Since there were no previously reported clinical 
trials evaluating the efficacy of sophrology for decreas- 
ing maternal stress monitored by biopyrrin, the sample 
size was estimated according to the number of pregnant 
women who were voluntarily enrolled into this study. 

4. RESULTS 

4.1. BPn in Pregnant Women 

Table 1 summarized the characteristics of pregnant women 
in each group showing no difference in age, BMI, parity, 
and gestational age among 3 groups. The overall urinary 
BPn level of pregnant women was 2.61 ± 0.25 U/g·Cre 
(mean ± SE) and was significantly elevated compared 
with the reported level of historical control in non-preg- 
nant women (0.79 ± 0.24 U/g·Cre) [8]. The level was fur- 
ther elevated to 4.49 ± 0.37 U/g·Cre after onset of labor 
pain or 5.84 ± 0.48 U/g·Cre post delivery (p < 0.001).  
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Table 1. Characteristics of pregnant women in each group. 

No assistance 
Delivery 

Spontaneous Induced Caesarian section 
Epidural anesthesia Sophrology 

N 56 38 41 13 70 

Age, years old 33 [18 - 41] 32.5 [18 - 41] 34 [23 - 41] 28 [22 - 35] 31 [19 - 39] 

BMI 21.29 [17.42 - 34.29] 22.46 [16.45 - 33.56] 23.81 [17.26 - 34.63] 25.10 [21.90 - 29.78] 24.58 [19.68 - 31.45]

Para 1 [0 - 4] 0 [0 - 3] 1 [0 - 2] 0 [0 - 2] 0 [0 - 3] 

Gestational week 39 [37 - 41] 39 [37 - 41] 38 [37 - 41] 38 [37 - 40] 40 [38 - 41] 

[-]; maximum-minimum. 

 
4.2. Effect of Delivery Pattern on BPn 

Table 2 listed BPn levels of pregnant women by delivery 
pattern. On an intra-group comparison, in normal deliv- 
ery group, BPn levels were mostly constant throughout 
any phase of delivery. Whereas, in induction or Caesar- 
ian group, BPn levels went up significantly after delivery. 
On an inter-group comparison, post-delivery BPn level 
of induction group was significantly higher than those of 
other two groups. The data suggest that delivery induc- 
tion enhanced maternal psychological stress. 

4.3. Effect of Anesthesia or Sophrology on BPn 

Table 3 listed BPn levels according to delivery assis- 
tance. On an intra-group comparison, BPn levels rose 
with the progress of delivery without regard to the deliv- 
ery assistance. On an inter-group comparison, BPn levels 
in any phase of delivery were significantly decreased in 
anesthesia or sophrology-assisted group compared with 
those of control group and the effect is even stronger in 
sophrology group. It is of note that BPn levels before 
delivery in anesthesia (2.91 ± 0.39 U/g·Cre) or sophrol- 
ogy (1.28 ± 0.17 U/g·Cre) were significantly lower than 
those in normal delivery (4.38 ± 0.51 U/g·Cre). These 
data strongly suggested that anesthesia and sophrology 
reduced psychological stress and the effect is more 
prominent in sophrology than anesthesia.  

5. DISCUSSION 

Headings, Perinatal depression screening is recognized 
as an effective means of identifying women at risk for 
depression during and after pregnancy. The American 
College of Obstetricians and Gynecologists recommends 
screening of pregnant and postpartum women for de- 
pression, and at least 3 state governments have enacted 
legislation encourage screening [20-22].  

We introduced BPn for quantification and measure- 
ment of the degree of psychological status of perinatal 
women. To the best of our knowledge, this is the first 
report showing the quantitative analyses of physiological 

and psychological stress in pregnancy or the effects of 
pregnancy-specific anxieties. As is expected, pregnant 
women showed higher level of BPn compared with the 
population of non-pregnant historical control group, 
suggesting that even the normally processing pregnant 
caused the psychological stress. This is well consistent 
with the report documenting that women are vulnerable 
to emotional disturbances in response to stress exposure 
during pregnancy [23]. They are also confronted with 
other possible stress factors, such as physical alterations 
and hormonal changes which are often associated with 
rapid changes in mood and pregnancy-specific anxiety, 
including fear for child integrity and fear of pain during 
delivery [6,24]. 

Normal spontaneous vaginal delivery caused the ele- 
vation of BPn and this is more apparent when the deliv- 
ery was induced while BPn is decreased in the case of 
caesarean section. There were no previous report perti- 
nent to the psychological status depending on the mode 
of delivery, however the data in this study suggest that 
the stronger the delivery pain becomes, the higher the 
BPn levels go up. In parenthesis, BPn values are not af- 
fected by maternal age or duration of pregnancy in our 
study group. The modes of delivery may have affected 
psychological status of infants. Recently, it was found 
that infants born after assisted delivery (forceps or vac- 
uum) showed a greater stress response to inoculation at 8 
weeks (they cried more and for longer periods, and had 
higher cortisol section) than infants born vaginally or by 
caesarean section [25]. 

The somatic pain generally causes psychological stress, 
and the labor pain is one of the stress factors. This is 
partly confirmed by our data demonstrating that anesthe- 
sia-supported delivery and sophrology substantially de- 
creased BPn level. Interestingly, this apparently indicates 
that psychological status is effectively controlled more 
by hypnotics than by anesthesia before onset. The results 
have the positive impact on non-pharmacological treat- 
ment options for pregnant women at significant risk of 
developing postpartum depression, who are generally 
unwilling to take medication during their pregnancy. The 
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Table 2. Effect of delivery pattern on BPn. 

P-value 

Delivery pattern [N] Phase of delivery BPn [M ± SE] Induced delivery/Cesarean  
section vs Control 

Cesarean section vs Induced 
delivery 

Before delivery 5.43 ± 1.15   

During delivery 4.86 ± 0.58   Normal delivery [56] 

Post delivery 5.29 ± 0.57   

Before delivery 5.09 ± 1.26 0.964  

During delivery 7.60 ± 1.31 0.049  Induced delivery [38] 

Post delivery 11.62 ± 1.95 0.003  

Before delivery 3.51 ± 0.47 0.227 0.240 

During delivery 6.40 ± 1.00 0.158 0.459 Caesarian section [41] 

Post delivery 6.04 ± 0.91 0.448 0.012 

BPn; Biopyrrin. 

 
Table 3. Effect of anesthesia or sophrology on BPn. 

P-value 
Delivery assistance [N] Phase of delivery BPn [M ± SE]

Control vs Anesthesia/Sophrology Anesthesia vs Sophrology 

Before delivery 4.38 ± 0.51   

During delivery 6.15 ± 0.59   No assistance [135] 

Post delivery 7.39 ± 0.72   

Before delivery 2.91 ± 0.39 0.03  

During delivery 5.22 ± 1.18 0.537  Anesthesia [13] 

Post delivery 4.87 ± 0.53 0.008  

Before delivery 1.28 ± 0.17 <0.001 0.002 

During delivery 2.28 ± 0.29 <0.001 0.059 Sophrology [70] 

Post delivery 3.41 ± 0.51 <0.001 0.065 

BPn: Biopyrrin. 

 
data in this study is proposing that sophrology could be 
effective and useful for the relief of pregnancy associated 
anxiety particularly for those pregnant women at risk. In 
this regard, Kim H.H. et al. [16] concluded that they were 
unable to confirm pregnant women receiving sophrologic 
childbirth preparation have better maternal clinical out- 
comes than age- and gestational age-matched control 
women although they discussed that the psychological 
benefits of sophrologic childbirth should be explored in 
future studies. The substantial advantages of our study 
are to monitor psychological status of pregnant women 
on digital basis of BPn and to introduce guided imagery 
and music (GIM) combined with the sophrologic tech- 
nique. Although the net effect of GIM could not be as- 
sessed in our study, it is likely that psychological benefits 

of sophrology might be explored by BPn and not by the 
frequency of the use of oxytocin, oxygen, anesthesia or 
labor induction. One might expect that there are other 
ways to release physiological stress during delivery. In 
contrast to sophrology where labor pain is considered as 
the most indispensable energy in the process of deliver- 
ing, Lead and Lamaze methods try to obtain an alleviat- 
ing effect by shutting-off the pain related to labor [26, 
27]. However, the Lamaze relaxation technique was not 
able to decrease distress during labor [28]. One of the 
trials of non-pharmacological treatments is conducted by 
Cochrane Pregnancy and Childbirth Group’s Trials [29]. 
Acupuncture was applied to reduce the symptoms of 
depression; however, it did not significantly decrease the 
number of women diagnosed with clinical depression 
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neither immediately after the treatment nor at final as- 
sessment at 10 weeks’ postpartum. Our data did not pro- 
vide the evidence whether sophrology could decrease the 
onset of clinical depression; however, it is worth noting 
that BPn level in sophrology has usually started around 
second trimester of gestation, and evidently this is effec- 
tive for pregnant women to gain psychological and emo- 
tional stability by lowering the level of BPn. 

One of the issues we should discuss here is the cause 
of elevated level of BPn after delivery regardless of the 
delivery modes or assistant techniques. It is quite natural 
to expect the sudden decrease of BPn resulted from 
freedom from delivery anxiety. This inconsistency is 
probably attributed to the duration of biological reaction 
and metabolism in which BPn is produced in response to 
psychological changes. 
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