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Abstract

The prognosis of a sick newborn need to care in neonatal intensive care unit NICU) depends
on various disorders or complications such as vertically transmitted infections from mother,
respiratory disorders, circulatory disorders, and jaundice. Respiratory distress syndrome
(RDS) is a serious respiratory disorder in association with the prematurity of the newborn
especially preterm infant born before 32 weeks of gestation. The pathogenesis of RDS has
been researched since 1970’s and the cause of RDS was identified as deficiencies of lung
surfactant in the alveoli. Intratracheal replacement therapy by artificial lung surfactant is
clinically established specifically to RDS. In that case, neonatologist make a diagnosis of RDS
based on chest X-ray and stable microbubble test. Both examinations are qualitative
approaches and we have no methods in a quantitative way for the diagnosis of RDS nor the
degree of deficiencies of surfactant in the alveoli. Thus we neonatologist often use “diagnostic
treatment” that means first to administer the intratracheal surfactant replacement therapy
and next to diagnose RDS or not from the effect of therapy. But the artificial lung surfactant
product is expensive and the replacement therapy has some serious adverse events. The
therapy is required to be administered after accurate diagnosis of RDS because of medical
economics and less invasive of premature infant.

Our group identified phospholipid synthesis enzyme of pulmonary surfactant and measured
phospholipids in animal lung. But the methods of measuring phospholipids in human lung
were not established. Our purposes of this study are to establish method of analysis to
measure phospholipid or phospholipid synthesis enzyme and to establish method of
quantitative diagnosis of RDS.

Since 2015 we have studied the task “(1) establish the method of measure phospholipid in
amniotic fluid or gastric aspirates of newborn”, “(2) study to compare diagnostic capability
between the measurement of phospholipid and conventional test (ie. stable microbubble test)”,
“(3) study of factors affecting the production of phospholipid in the newborn lung”, and “(4)
study of gestational age that the degree of phospholipid production”. We have conducted the
clinical study to reveal those tasks. In this study, we collect clinical data and measured
various fraction of phospholipid in lung surfactant which is obtained from amniotic and/or
gastric fluid of newborns. And we analyzed the correlation between clinical data ie. severity of

RDS and the amount of every fraction of phospholipid.
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We enrolled 162 pairs of mother and infant as subjects gained informed consents of parents
perinatally. We considered twins as 2 pairs, and amniotic fluids of twins are excluded because
it is difficult to distinguish between twins’ fluids even they are dichorionic diamniotic twins
and have two amniotic cavities. From 25 pairs we couldn’t obtain neither amniotic nor gastric
fluid and excluded them.

The gestational age of enrolled subjects varies between 26 to 40 weeks and birth weight
between 935g to 3,593g. The figure 2 shows the results of stable microbubbles tests. We
diagnosed RDS based on this result of stable microbubble test and chest X-ray. If there is
some discrepancy between the result of stable microbubble tests and chest X-ray, we regard
the microbubble test as more important and diagnosed RDS in a comprehensive manner.

We enrolled and measured phospholipid of specimens of 137 case. We presume that value of
dipalmitoyl-phosphatidylcholine (DPPC), a type of phospholipid, in gastric fluid or amniotic
fluid of newborn may be correlated with the severity of RDS. Hence we have to consider these
data including other clinical data.

On the other hand, we make another task. The task is that "(5) create bedside test kit of
phospholipid". We have two choices of mechanism measures DPPC easily. One is simplified
mass spectrometer and the other is enzyme-linked immunosorbent assay (ELISA). We start to
consult medical testing device maker to explore the possibility of device measures DPPC.
Finally, it is expected the data of relation between the affected rate of RDS and the

concentration of some phospholipids in amniotic or gastric fluid.
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Fig1 SMT : stable microbubble test
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Whip amnion or gastric fluid by micropipette, count microbubbles of less than 15 u m of
diameter, and determine the risk of RDS. This figure shows over 20 microbubbles in this field

and is determined the risk of RDS is low

Fig 2 The state of subjects and result of SMT in these subjects

Subjects
N =162
Drop out
(difficult for sampling) |-
25
[ [ | |
Strong Medium Weak~ zero impossible
72 12 18 40

Researchers (21X, EAEREZLEHT 5,



<5

A IR DOMEN BS H JiE 1I9e£¥(RDS)
EHNRENOEENRE

I

/AT ILTFRE fiid—2703 DY IREAIE

BEMETADRERRS -



FRREAER DX RBFDNERE
SMT (stable microbubble test) D5 R

Subjects
N =162
Drop out
(difficult for sampling) |
25
l I l I
Strong Medium Weak~ zero impossible
72 12 18 40




FIK

] Lot.1 amniotic

[] Lot.2 amniotic

Il Lot.1stomach

[ Lot.3 amniotic

I Lot.2 stomach

Lot.5 amniotic

[ Lot.3 stomach

[ Lot.5 stomach

stomach

amniotic

9:8€ Od

¥:9€ Od

€:9¢€ Od

¢:9€ Od

Z:v€ Od

L:v€ Od

0:¥€ Od

}:¢€ Od

0-¢€ Od

0-:0€ Od

)
s}

)
<

o o
® «

ones eale

T
o
—

1
o

r9:8€ Od

-7:9€ Od

-€:9€ Od

-¢:9€ Od

-¢'ve Od

1€ Od

-0:¥€ Od

-1:¢€ Od

[ HH atel] - HHH Hﬂﬂ HHH Moy oyt e

-0:¢€ Od

-0:0€ Od

)
o

)
<

o o
® «

onels eaje

T
o
~

[(RE=!



W2 D E K

ERR2 T FE

FERE - REZERED
VBB DRETIADWENL
FK - ERZERAH/E

BZREF v FEFE O
BEDFEED

R 28F =

ERR2OFE

—)

FAK-BROEHE. R E)
A E EfEHT

@E&ﬁi@

L5E $ B
DR

B




[1]-

=k - BRI w0l BB A EDOREN
Fok, B&MEYX

4

=/0400 x g, 5 min

4

LiERE

4

) > ig&E

HH : Bligh-Dyerjk

i —N
'S

=HE8ET]

/S Shimadzu LCMS8050 B |
AT

E3#EWeb site https://www.an.shimadzu.co.jp/lcms/lcms8050/index.htm & )

=




s&Bky 8 (PC) MHEDf

stomach
B Lot.1 stomach

50+
B Lot.2 stomach
A0 B Lot.3 stomach
o [ ] Lot4 stomach
= 30
© [ Lot.5 stomach
[4n]
@ 204
[40]
10 . w
o Il 11— 1] ‘:I
o o g o - ™ ™
a S P 3 3 &5 Q
') ') O O O &) O
o a a o o o a
./ ____J

it —7 7022 EEMDTHBHPC32:00IB R & PC34:2H R L TUL

[ Lot6 stomach
I Lot7 stomach
B Lot8 stomach
Bl Lot9 stomach
B Lot.10 stomach

PC 36:3&
PC 36 4=
PC 386



MERRREFTFIRBHREICOLNT

AR - 27151404
S L
EAEWEEA 1H EF
U
WA B4 i i 5 i

AP
S

5o b st Y 57 1
FMRL
Z ok (s 7L e, T UA)

5o b ye et 5 577 11 R
AP
BRI DT SRIHBRET O b o () @0z L,

FE144 s (MR G s (ragr) | e
BN

KEZY DS 72 VI H OIS

XETWIREE N2 E 5y m% FREoO Z

4L tEoz L,




	1_2_リン脂質測定2017_27指1404(注：最後の２枚は進藤先生）
	3_リン脂質測定2017_27指1404(注：最後の２枚は進藤先生）
	4_リン脂質測定2017_27指1404(注：最後の２枚は進藤先生）
	5_リン脂質測定2017_27指1404(注：最後の２枚は進藤先生）

