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Determination and Clinical Application
of the Lecithin/Sphingomyelin Ratio in Amniotic Fluid
by High Performance Liquid Chromatography
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respiratory distress syndrome (RDS) M FfE L7, L/S=4.20% RDSH L EER L DHBIAIT5RA
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Synopsis The lecithin/sphingomyelin (L/S) ratios in standard solution and amniotic fluid of 64 pregnant
women were measured by high performance liquid chromatography (HPLC). The procedure is highly
accurate, and the correlation coefficient between the HPLC value and standard solution was 0.984. The
regression line was: Y =0.8X40.17 (Y: standard solution X: HPLC values).

In 64 pregnant women, 41 cases were delivered within 72 hrs of the amniotic fluid collection.

The prediction of respiratory distress syndrome (RDS) was performed with variables of the L/S ratio<
4.20.

8 of 9 babies (88.9% of sensitivity) who developed RDS and 3 of 3 (100% of sensitivity) other types of
respiratory failure due to hydrothorax were predicted by this method.

In conclusion, this method is simple, rapid and sensitive for the prediction of respiratory distress syndrome
and other respiratory failure.
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BETHENTERVC EERTIHERTRE
JEREMRB¥ (respiratory distress syndrome, RDS)
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Gluck et al.'¥23, 1971Fw#HE /7 vn< 7 7
7 4 — (Thin Layer Chromatography, TLC) #%
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G —BALEhTRY, FLLOBEIRELE
IR T B2
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2 NEC-9801: DfiaBbRiIc X W ER L7-BE
HFREEBECIVFEL, L/SrmEtic k
hkdic,

7 b v L OLE L 7 e b VIR D W
BT 5%, BEEFL0FI0BGY 2
e, kdofikTc, ) VIRESEYRREE
X, #1323 Iml @ cold acetone %0
%, K& T205EHE L%, 7x b valEsy
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w R
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CVi3.8~94%Th b, BEEROL/SL &
HPLCEfITtoEERZ, Y=0.80X+0.17(Y :
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B1 Typical chromatogram obtained with the
standard solution of L/S=4.0 using the HPLC
method. L: lecithin; S: sphingomyelin
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2 HPLC chromatogram of a separation of leci-
thin (L) and sphingomyelin (S) from an amniotic
fluid at 38 weeks of gestation.
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'3 HPLC chromatogram of a separation of leci-
thin (L) and sphingomyelin (S) from an amniotic
fluid at 24 weeks of gestation.

# 1 Precision of standard L/S solution determi-
nation

HPLC (between day)
standard L/S

X %CV
1.0 1.21 3.84
2.0 2.12 5.59
3.0 3.64 9.40
4.0 4.41 7.35
5.0 6.16 6.75

L/S ratio without acetone precipitation
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LL/S ratio with acetone precipitation

4 Comparison of the L/S value with and with-
out acetone precipitation to the same specimen.
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GESTATIONAL WEEKS ON SAMPLING

K5 L/S ratios obtained from the last sample
within 72 hours prior to delivery in 41 pregnancies.
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Cut off vatue of L/S ratio by HPLC

6 Diagnostic threshold on sensitivity and
specificity

7 b viEBEY R EEDO L/SH) LEFICE
WHB R RLE (K 4),

FEXREEL L © 2RI LI G 8N 5E T L 724141
DFEKF L/S b & ERBH OB RIIK 5 R T
mthHsr (F5).

B R 4 R4 B 29BN IEE BE, 9 414 RDS
RIERE, 3PN TOMOFRARELHTHOL, &
hooREEMRED L/S K, HAEROIEIRAEHK,
HA{kE, RDS O Ffl, BKZH &L roEmFrE
21 (GR2).

L/S {# : RDS o 2ZWnizxt3 % sensitivity (B %
HEMBAM OL/SHE o BF+-RDS FIE B &
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# 2 Cases who developed RDS and other respiratory failure
. . Prediction Clin.

Subject L/S ratio GW. B.W.(gr) of RDS Findings Outcome
1. K. K. 1.57 33w +6d 1,201 positive RDS died
2, T.Y. 1.51 27w +1d 1,096 positive RDS died
3, J.O. 2.30 32w+2d 2,314 positive RDS alive
4, M. H, 2.60 38w +0d 3,126 positive RDS alive
5. S.N. 4.19 32w +0d 1,734 positive RDS alive
6. K. M, 2.02 24w +3d 627 positive RDS died
7. C.N. 9.85 34w +3d 2,434 negative RDS alive
8. M. M. 1.94 30w +1d 790 positive RDS died
9, Y.Y. 3.23 27w +4d 682 positive RDS died

10, R.Y. 2.32 32w +1d 2,404 positive other died

11, H. I, 1.50 31w +2d 2,774 positive other died

12. M. M. 2.88 31w +0d 2,348 positive other died

# 3 L/S ratio analysis in the prediction of respiratory distress syndrome (RDS)
- P Predictive value® | Predictive value™ :
No of cases Sensitivity®" Specificity® of abnormal tests | of normal tests Efficiency®
N % N % N % N % N %
38 8/9 88.9 27/29 93.1 8/10 80.0 27/28 96.4 35/38 92.1

(1) Number of L/S ratios <4.20+number of infants with RDS.

(2) Number of L/S ratios =4.20--number of normal infants.

(3) Number of infants with RDS-+number of infants with an L/S ratio <4.20.
(4) Number of normal infants+number of infants with an L/S ratio =4.20.
(5) (Number of true positive tests+the number of true negative test) +total number of tests.

MEREE) DRI E LB X 57 L/SERRDID
R 6 THS, ik L/SE, #dhic sen-
sitivity (closed circle) & specificity (open circle)
%&b L/SEDOZEIE L TRDS B EEEHE
Robhd5EE& (BREFFHR) »ELLTWLE
FRLIEKTHS (K6),

CRHIZEL D EL/S=4.20 B DR AE &
LTRETAHAEVEREBHTH L EI S,
COHEZ L VHB LB S RDS DIEZ K
8/9=88.9%, —HIEWBF Tt L Ti227/29=93.1
BrELTEI (K3I),

T DMOFRALEE . SEFICHIKEFEIZL 5
FEIREEAE N R bR, 2FIFFRARLIC X b 2405/
DR ERFET I E S, KEAFLBE TS
DRFUETIEZEETH DI,

PlE B L 2 BEEE, 90 THh o,

% E 3
Gluck et al.2* TLC X i\, ¥KFo L/S tb#

MESTHZ b, BEROBRAFTMATET
HBHEDRRERITOTLURD, KL oBEND
b, L/SEEoREE & LT, TLC A E# 51
b §h1\,,7o4)11)13)14)24). = 7)75‘;;;:\‘&?@, ?ﬂ:‘itﬂ
WORBICEVOBELXEL, ¥ -BHEBORE
B FHE 205700, HPLC BRictb, #
BRFEZETS, ILFEETE, MH0K
BT7er vIBEEYRCS, CHIREESED
KWV F U ERRBRSADFETHE EERTH
B ez, TLC ¥ FERCEECTE S
EThE HFEEREL, FLEMOAIEHKSR
BREARMALEL LD L3HD, 20X H>KE
B T shake test D X 5 effiBELAH VLR D
DI RBUL, BELB O v waike  BFEED
AR LB ConBRTHD, -7 72
2 v FDERRSTTH S DS-PC (disaturated phos-
phatidylcholine) *@Fic X >CEBERET 55
B, BRIKBERC I OTHiO 7 #EH % BT
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THHESELFERINTVADY, b
CRE &L, BrlBeHECREALALFEKT
b, BECHEELYZT ViV T OhHx
DTWANRHEE LB E VI REARD B, {2
T¥ Ko L/S RBAIE 21T 9 i, aoflic g 2
OREORVAERICL Y, BRBSBCEBRTE )
Bhs, AKORBEAE LS,

Jungalwala et alZxiZU®» & L T¥®, KT
HPLC O L/SHBE~DIEANRERINTE
D, ZOBEKIGAESHE ST 5 022,
mHDOHES 7 & b v INBE R L gradient &
i3t HPLC T2 TV 50T, BEREK 7 = <
b5 74— DR, KEBEF I EERL WL
5,

Hobson et al.'®3FE—#&E18141% H\¢,
TLC & A e L/S BB \C, 7 v
WBEDOLEROEEX R LICHER, FiREE
DHBDOFHICER I, LoHELTOTW
5,

AKEFFIZ IR\ TEEIL, Hobsonet al. DBR &
L CR—#&306IiconT, 7+ b vILBED L
EHDFEY HPLCIEIZ DWW TfT2kd, r=
0.978 L EH B VHE LG /- T, HPLC
WHERHTRE & & 27,

B, i EECix, Hobsonet al DiPET 5
7 vIBE GV HERYERAL, ¥
BYpECi3 isocratic HPLC Ay, X BICFAIE
Tk, 54084 —-¢t=fA7mrav/Ea—2%
PERALK, chick b TLCHwWEL, 2B
LoBERER TR L ), £FTERRNL05 R
Lot

L/SHoRIEHERE L v, RDS OFRIZIT 5 12id
% TLC TR L/S<2.00 L& hTkb, &
NI L W IEZXRIIENREBBTH H A HPLC I &
% L/S .t o Critical Point (38 & &1 X > T
FhIENREEDOTE Y, Ngetal 'L L/S<3.0%
RDS RAEDRALSELTW5, Fh DCosta et
al2 3|, 2 LI ERFEO HkE AV L/S 7.0
KECTIH/H 7L RDS BFIEL, L/S=27.0T
1T RDS O RFEN a2l tHEL TS, L
L D'Costa et alix7 & b vILBELX B TEX 5

il

J&

41
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LlEo X 5w, HPLC # BB E, &URE
12X b, Critical Point DREBEI < THDH,
TLCOHED L 51— L/SIE=22.0THiRK
HAHFET S L5 ECIIE, —BRILXhTu
Lo,

ZEHIRDS BfEwwxt+ % L/SEDR RE L
sensitivity & specificity 23 i EE & 7 5 E %
BREEGEILRDT,

Z DFEE X uE RDS iwxt % sensitivity (%
88.9% L7ch, BMLFERLLKOKHMEET 2
TLCizéo>TtRbhbdHks LT BRICEBRT
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F¥7-RDS s gk anizwy, BEKED—
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fehy, BB X D 2MEETTFRRETH O,
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A+ hiE, RDS Ehh Te < BakKir &g & Rk
REeHLERNE CERIC TR TA2ELTE L D
7z,

Rz 5 IclBAR% Kl 5 ieH, BRI % o BAT,
ABEKEEFREHNBABFRESR BHESRCEERLS
HEXETHL LD, BRCEBHIE - CEIIEESR
v 2 —FEEMGEERB O LML T
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