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AR 5 geh AL O R, 4] AR A
371904 b 7% T A, QA S Q1 ol A Tt £l B

= ol -7 A Y & 4 (alanine aminotransferase;
ALT) Q/HE & o} A2 Eqbolu] 7] A Y & 4 (aspartate aminotransferase; AST)
Faol A 2t {9 8 ol 7} gli= AR 4= STt
AFE.3= AST 50 U/L ©] 3}, 45 U/L ©] 3}, 40 U/L ©] 3}, 35 U/L

o] 3}, 30 U/L ©] &}, 25 U/L ©] 3}, 3= 20 U/L ©] 8}e1 AR 5= gl ok,
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(retinyl palmitate) % ©] FO] | = ol A MENH 15 o] S Egel=
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xesteE Ad 7 9
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[63] 5 23= RPC ¥/ ol A TB<} W]t ste] PTBe thsf B &7 728 MFE
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asymptomatry) = 2= 7] AHE- (preterm labor; PTL) 2/5E+= 27| 4 34
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AAE AALE A8t 2 A1 Abg 51} 20 1 lol] 43] o]/fe] 473,
E3= 60 Ul 83] o] F 9] 50| 9l= #AE 27 15 (PTL) 22 Z1d318]
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A Al 4] 3. LTQ-Orbitrap MSell 2] & thAIA] =294 ¥

AMA T2 v e 2 EAE|H B (BESIHol A 2HE 8k A7) &5 227t
A2 LTQ-OrbitrapVelos Pro 3Fo] H 2] = A gF ¥-217] (Thermo Fisher
Scientific)®} A 3+ ¥ Ultimate 3000 UHPLC A| 2~ 8! (Thermo Fisher Scientific, ] =}
B2 Lol A T A& o] &5l 48813l T} Acquity ™ UPLC BEH C18 4
(2.1mm x 100mm, 1.7um, Waters, Milford, MA, USA) UPLC +-2] A& ol A 94
¥ (reversed-phase separation)& 3 1T}, o] &7 8= 95% =, 5% ACN %
0.1% EF4 (o153 A) 2 95% ACN, 5% & 2 0.1% 54t (01574 By
ARSI T &5 Tl TS STk 0~387HA] 100% ©1F 3 A; 3~10%7HA]
50% ©|&7 BE 413 <7} (linear increase); 10~12+%-7}4] o] 5% B&
50~90%7+<] A8 7} (linear increase); 12~15%-7k4] 100% ©] 573 A2l A9
A5 15-18%-7HA] 100% ©]5 A= |- & 3} (re-equilibration). A -
40°CoN A F-A = 9l aL; 5 A3 A2 18 Fol ) #4112 s 7 AEe] su
T (aliquot)ys T AT} AE-2 4] Fofl A A& (auto sampler) o) A]
4°CE F A ¥ vt

olN

7}
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[81]
[82]

[83]
[84]
[85]

[86]
[87]
[88]

AAd 4. GE o= AA AF S A EE 94 £

TB®} PTBO] thAl 2 & ¥4 8t7] 9l & el B o] = thALA & A 8t/ &
A Gt} B E] <= (retinol; ROH), @ Bl o} M| H| ©] E (retinyl acetate; RAc), | El 4
] e ©] E (retinyl palmitate; RP), A-E @ 2 & E] ' (all-trans retinal; at-RAL),
H-E W2 9 ¥ =) (all-trans retinoic acid; at-RA), 13 Al Z=-2| E] == Ak
(13cis-retinoic acid; 13cis-RA), @ E] d o} | El| ©] £-D6 (retinyl acetate-D6;
RAc-D6), A-E W 2 7 E] E-D6 (all-trans retinal-D6; at-RAL-D6), 2 A-E 2
Z E] = 4F-D6 (all-trans retinoic acid-D6; at-RA-D6)°l th 8, 2| E] s-o] =] P&
FAE ¥4 F 2 5 (analytical reference standards) 2 W3+ 3.5° (internal
standards) ] #]7¢ 8N -& & 557} 2000 ppm©| ¥ == W gEE-of] oA 3HA
383 o}, @Bl E-D6 (ROH-D6)-L o ] 4 © & 1000ppm 2] #E 5%
A zst e & & AL S w7hA] -20°C - 5ol B2t B
e ol =59 A& JFEE 9 g A A (calibration curve)<> 800 ~ 0.05 ppb
H ol A o] el gt . 225 8 (standard stock solutions)< 4H] 1 & 8] A 5}o]
A Z gt} ROH, RAc, at-RAL & at-RA 3 55- Cayman Chemicals, Inc. (Ann Arbor,
Michigan)oll A 4 5>31 a1, RP, 13cis-RA+ Sigma Aldrich Corp. (St. Louis, USA,
Missouri)oll Al =gth Aol A AFga71e] 9 A4 A W 2E
(internal standards)-> .7 Cambridge Isotopes Laboratories, Inc. (Tewksbury, USA,
Massachusetts)ol| A -] gt}

A8 1T} 200 o] g A1E 7,

o
= |
& 3}+E (internal standard mixture)-2- 3 7}8FaL, 200 pL2] o} A

2, 1.2mLe] W -tert-+ 4 | H| 2 (methyl-tert-butyl ether)E 7} FH.
A7Fshal oAl 13- &9t EE A gk o8 0 2 &S 13,000 rpm, 4°COll A] 10 -
(A FEsta, A fUle S AR RS A HI SR HATH
ol F¥ 77 9 (supernatant)S A Lo A A4 TFAR Az I =& WEHS
20uLE Al A TE 53 E ot HE A g 5 A NS HE A o= e fre
MS vlol et FH 2 27|31 F7F LC-MS/MS ¥4 8 & 18 &tk
A A o 6. LC-MS/MS £
YA AMZ FEEo agntE gy #2]= Accucore C18 A # (2.1x100mm,
2.6um YA} =17], Thermo ScientificTM, USA)°l| A =3 ¥ o, 2=+ A9
W 30°CE Atk A& F9 F3= 2 ul 2 a8 At 14
Z Bl o] =3= 80 % oMM E UEZ (A) 2 100 % M2 (B)E A H o] FA4
A stell A 22 F ol el ¥R e, & 0.1 % XA E HYH T
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Al 2281 Z7] ¢l % A (phase A)9] 100 %ol A F-&n] BE= 7% 52t

FAE AL F48 0.2 mL/min®l A 0.4 mL/min & = A3 4 o = %7]'7\] Zet.
15 A BAY (phase B) 100 %= W7 35taL 15 W 7H4] f-#] 8t -5
/l"ixo— FA P F7F 2 EO]'A]/\EHQ‘Ha:rLHH%‘/\}%O}Oq
2 0 2 100 % ‘3 A (phase A)Z ¥ E0}7FaL 742 0.2mL/A 0.2 THA]
A Z T oAl HE s o] F7] #3857 w9t 210 & F AT 11 v ESI
(electrospray ionization) A~ 27} -2 Agilent 6460C Triple Quadrupole
LC-MS/MS A| =8l& AL-gato] A7 frEE& A0 A= 247 A4 s
5 7FE ARRSlo] fol 2 RER AEH v M " E RV 2=
4,5009] o] 2 3ol A 9ko = 300 °CE A ATt tlE ol =e] ARt
# El & (ROH), # El#-D6 (ROH-D6), | Eld o}A| Bl o] E (RAc), U Eld
ol A | o] E-D6 (RAc-D6) ¥ d E]d &1 o] E (RP)°l| th &l [M+H-fatty
acid-H20] +9] HATGEA| o] -8 A ¥l S}l at-RAL, at-RAL-D6, at-RA, 9cis-RA,
13cis-RA 3 at-RA-D6°Y 8l [M+H+E A ¥ ste] o5 ¥hg XU H Y (MRM)

s ettt AgE 2 A B4 4 skd MRM A 3, MS Hf 7
A D LC T AlRe] 3 1) Qoky o] vt HE A E o8l 24
e o]l = o] ZF 3 A 49 sl Uit 259 whgofl tial 4 &gl (ROHS
749~ 0.5ppm ROH-D6; RAc % RP2| 7 5- 0.25ppm RAc-D6; at-RAL2] 7 -
0.25ppm at-RAL-D6; at-RA, 9cis-RA, 13cis-RA 2| 7 5~ 1ppm at-RA-D6).

EHN
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[90]
[91]

[92]

B} %41 & (target analytes)©l] o ¢+ LC ™55 A7} (LC retention times), MRM
3} (MRM transitions) = MS 3}2}11] ] (MS parameters) * Internal standards

Analytes R, |polarity | Precurso | Produc | Fragment | Collision
(min) r t or Energy
(m/z) (m/z) | Energy V)
V)

13Cis-retinoic acid | 3.128 | positive | 301.2 123.1 105 12
9Cis-retinoic acid 3.334 | positive | 301.2 123.1 105 12
All-trans retinoic acid | 3.530 | positive | 301.1 159.1 115 18
Retinoic acid-D6* 3.531 |positive | 307.2 165.2 115 18
All-trans retinal 4.679 |positive | 285.2 161.1 115 2
Retinal-D6* 4.679 | positive | 291.2 69 95 22
Retinol 3.674 | positive | 269.2 93.1 115 18
Retinol-D6* 3.674 |positive | 275.2 96 110 14
Retinyl acetate 6.889 | positive | 269.2 96 108 21
Retinyl acetate-D6* | 6.889 | positive | 275.2 96 115 16
Retinyl palmitate 13.982 | positive | 269.1 96 111 21

AR o 7.4 4
AT 21FY 7 E E W 2ol o 3t Student 's t-test e} H T8 W o]
gk 7ho] Al Hl ~EE AFEShe] Bl ul¥] Qivk. TB R PTB I4HF9o| & 7ol A
AL 22 afQl o] Mol 2R Wy 5.8 A7] ol thel = 4 & 3 ok

T 2 5212 Umetrics (Umea, Sweden)2] SIMCA-P &2 E 9jo] v14.0S
Abgste] sl A2 gk A H | B A2k §) 7|6k i ALA gt
ol g A gl = 2 A2t} o) AFA 8 Q1 Metaboanalyst 3.0 (Montreal, QC,
Canada)°ll ol&l] =3 ¥ At 4 = 93 F 3182 {FAM 41 R A 322,
MetaMapp 2 CytoScape 3.4.0 (Boston, MA, USA)°l| 2] 3l A A & 91t}
LC-MS/MSE AH&&F HFoll A= AEF Aol Ale] Aol stA =44

Aursiel A8 Wl Agstel g oA FES ¥4 9k PTRY] A
A5 = ROC A9 AUCE & §-3F0]  oFH ), Ao ® p<0.05+=

A
Frolgh Ao w rFHAT B FA ol = AFS] #ehg 9§ B #1714 (SPSS,
B A 2.0 Chicago, IL, USA)$} 2-2}91 MEDCALC 4 3 E ¢ o] 7} A}8-¥] 9]t}

O

[y
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[93] /\E] & é 3 l

[94] 1. 43 g 444 54

[95] 221 (PTB)S] t)A}A 814 EA4
¥2) A A E d 28] 98 (
bRl 16T°ﬂ/\1 405~ 501 /\} ],] o) A}

S 3 fo

K

=171

sy /L;lﬂ At EAE 3 7l I 49 ‘/PE]r U}.

[96] AN I FTE A o] A E] A8 (gestational age) 52 934 Q912 HA 15E
(discovery group) ¥ A% 1F (vahdatlon group) 2ol A, A4k vEARS L
-9 3HA @ (p<0.05, 3 3). 3 32 A5 179 /A= (subjects for
validation) 2] Y44 54 & ‘/}E]'”] Aolth, Wy - 4= 2L C-Hb-SA] A
(C-reactive protein)< A% Lol A 7 Z2EHl 72l gk ZFo] 7F L AT (p<0.09).
ol Al 37] )k o] okl } | 5-7] A& 8.4 (alanine aminotransferase; ALT) %

of~ut= ELboln| 7] A Y § A (aspartate aminotransferase; AST)¢} -2 It 7] 5

ai9f, A4 Z 23+ (lipid profiles) Z4F 713 (Preterm birth) 3} THAF 715
(Term birth) 7t F-2] 3k 2Fo] 7} AT (F 4). THAF H-ak AW o) A 3= §- = okt ed
(chorioamnionitis)©] §A A o1}, ZA4F o] Aol A= 21 2] 3-x}7}F &1 =] 3l o)

do
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[97]
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[3£2]
H| 4 thARA] 22kl ¥4 8 9% 9 A A (F A T35 discovery group) 9]
DA 54 (=21

Term birth (n = 10) |Preterm birth (n =11) | p-value

Median (IQR) Median (IQR)

Maternal age 33.0 (4.8) 33.0 (4.8) 0.669*
GAS 38.5(1.6) 314 (7.4) < 0.00*1
Parity 0.423%
Nulliparous, n 3 4
Multiparous, n 7 7
Gravidity 0.237¢
0,n 3 7
>1,n 7 4
WBC (x 10°%/ml) 9.8(2.9) 10.3 (8.4) 0.468*
C-reactive protein (mg/dl) - 0.5 (0.9) -
AST (IU/L) 21.0(7.3) 21.0 (3.0) 0.809*
ALT (IU/L) 14.5 (3.8) 14.0 (9.0 1.000*
AST/ALT ratio 1.4 (0.6) 1.4 (0.7) 0.918*
TC (mg/dl) 259.5 (29.0) 253.0 (36.0) 0.512%*
TG (mg/dl) 259.0 (115.5) 178.0 (148.0) 0.114*
BUN (mg/dl) 7.0 (1.6) 6.0 (6.0) 0.863%*
Creatinine (mg/dl) 0.7 (0.1 0.6 (0.2) 0.223*
BUN/Creatinine ratio 10.1 (2.9) 10.1 (8.8) 0.705*
pregBMI 25.2(3.3) 25.0(3.7) 0.029*
GAD 38.5(1.6) 33.0 (8.6) < 0.001*
Delivery mode 0.063%
Normal delivery, n 7 3
Cesarean section, n 3 8
Birth weight (Kg) 3.3(0.3) 2.0(1.5) < 0.001*
Gender, n (%) 0.4267
Male, n 7 7
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Female, n 3 4
APGAR 1min 10.0 (0.0) 6.0 (6.0 < 0.001*
APGAR 5min 10.0 (0.0 9.0 (3.0) 0.003*

[98] Hlol Bl 3= Tk (A= 91 IQR) 2. 2 AT o 3+

[99] * Mann Whitney test, p < 0.05;

[100] y? test, p < 0.05

[101] GAS: M2 A A Bl 1 & (gestational age at sampling);

[102] PregBMI: &%+ A| A2 & 2] 5= (body mass index at delivery);

[103] GAD: -RHA] A Bl A & (gestational age at delivery).

|

[104
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[105] [3%3]
Ag 2552 A7 /A= (subjects for validation)2] 9734 54

Term birth Preterm birth p-value
(n=39) (n=20)
Maternal age 33.3+0.7 327+1.0 0.626"
GAS 23.0+0.8 276 +1.6 0.010°
preBMI 21.0+£04 21.7+£0.7 0.397
Parity 0.488
Nulliparous 16 (42.1) 8 (40.0)
Multiparous 21(57.9) 12 (60.0)
Gravidity 0.416f
0 25 (64.1) 11 (55.0)
>1 14 (35.9) 9 (45.0)
WBC (X 10°%/ml) 8.8+04 11.6 0.6 <0.001"
C-reactive protein (mg/dl) 0.3+0.1 0.8+0.2 0.034"
pregBMI 26.8+0.6 264 +0.8 0.397
GAD 39.0+0.2 33310 <0.001"
Delivery mode 0.0267
Normal delivery 23 (59.0) 5(25.0)
Cesarean section 16 (41.0) 15 (75.0)
Birth weight (Kg) 32+0.1 220+0.2 <0.001"
Gender, n (%) 0.651%
Male 25 (64.1) 14 (70.0)
Female 14 (35.9) 6 (30.0)
APGAR 1min 9.7+0.1 7.9+0.5 0.002~
APGAR 5min 9.9+0.1 89+04 0.009"
[106] 9 We] BlolBi WPSER TA ST
[107] * Student’s t-test, p < 0.05;
[108] y? test, p < 0.05
[109]  TB: %A} &4 (term birth);
[110] PTB: Z4} (preterm birth);
[111] GAS: M2 A A Bl 1 & (gestational age at sampling);
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[112]
[113]
[114]
[115]
[116]

[117]

[118
[119
[120
[121
[122

—t e e e

PreBMI: 941 A A2 & ] 4> (body mass index before pregnancy);
PregBMI: &%+ A| A2 & 2] 5= (body mass index at delivery);

WBC: & <" (white blood cell);
GAD: - THA| A B 1 ¥ (gestational age at delivery);
APGAR: o} 7} 2~ 5 0] (Appearance, Pulse, Grimace, Activity, Respiration, Apgar

PCT/KR2022/005190

score)
[324]
REAR B8R At Ak e] el ol = thAke Bl El B9 A5 (n=59)
T Term Birth Preterm birth p-value
(n=39) (n=20)
AST (IU/L) 16.92 £ 0.70 17.75 £ 1.38 0.554
ALT (IU/L) 11.79 £ 1.17 12.95 £ 2.00 0.597
AST/ALT 1.69 +0.09 1.62 +0.11 0.642
TC (mg/dl) 263.64 +7.07 25775 £9.96 0.630
TG (mg/dl) 307.23 £24.90 264.85 +29.62 0.303
BUN (mg/dl) 8.41 +£0.53 7.50 £0.77 0.328
Creatinine 0.57 £0.02 0.50 £0.03 0.066
(mg/dl)
BUN/Creatinine 14.75 £ 0.56 15.60 £ 1.08 0.441

tlo] = o + SE & e
* Student’s t-test,

2.4 A AE ] gAA 29 d ¥
ZAke)] Hol A el AL A U AL A2 E g8l 7] 913, LTQ-Orbitrap Velos Pro
hybrid 25 241 7] 9} A3¥ x-314d 5 AA AZalE 1 9] (ultra-high

performance liquid chromatography; UPLC)E A}-8-5}o] B]-31 4] thAlA| = 2 31
e AT WAH(TB) ' 24T (PTB) YA dAoll A thal 22 3hel o

Ho|ZHE My 558 A7 a8 vz B4 & gt 3 4 Al
I8 -4 (partial least-squares discriminant analysis; PLS-DA)2] H 4 &3#-&

A g3lo] PTB9F TB 135S -85t Ul A = = tiAM A & 9ldl &

2B T}, & 23= RPC A ol A TBS} v] asle] PTBe) o3l W &-al A T-5-3
WS B0 E T (Q2=0.072; R2 = 0.085). &= 20]) LR vhe} 2ol PLS-DA A4
23 (score plots) A AR (-7 A o) whAR Bk Ay (ah kAl o] & A

AR 7F G2 A FRE A 1B Y 2 H 575 2% & (variable importance in
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projection; VIP) gt 2 0.05K.t} 2F-2 p-ghk= 7| §F S 8 2357} o] 7p® o] 2 (235
variable ions) % 15 7H 2] thARA| 7} A A 5 vk, -4 2] Q1 vl o] ¥ 1= % 501 YERL}

o]
AR
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[123] [5]
UPLC-LTQ-Orbitrap MSol| 9] 3l 2] ¥ 7} o] 2o tf ¢ th ¥ gF w4 o] =9

A3t

N | RT_Mass Detected VIP |p-value |Chang Fold

0. method value e change(P/C)

1 {11.61_163.0094 RP 2.66 L.S1IE-0| 7 7.41
3

2 |11.36_319.2058 RP 241 360E-0| 1 1.94
2

3 110.92_274.2816 RP 2.09 263E-0| | 0.79
2

4 1 5.96_90.5243 RP 2.05 274E-0| 7 6.51
2

5 |11.63_270.2154 RP 1.98 1L.72E-0| 17 3.34
2

6 |11.35_133.1127 RP 1.85 250E-0| | 0.34
2

7 111.58_121.102 RP 1.54 307E-0| 1 8.11
2

8 [10.97_106.0885 RP 1.53 425E-0| | 0.73
2

9 | 10.2_95.0765 RP 1.34 465E-0| 17 2.60
2

10]11.53_834.6856 RP 1.30 395E-0| 1 61.76
2

11| 2.16_90.5248 RP 1.29 476E-0| - -
2

12(11.36_145.0167 RP 1.19 144E-0| 17 1.75
2

13110.99_334.3113 RP 1.16 345E0| | 0.61
2

14] 9.22_95.0809 RP 1.00 387E-0| 1 2.48
2

15(11.42_117.0732 RP 0.97 447E-0| 17 9.68
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[124]
[125]

[126]
[127]
[128]

[129]
[130]
[131]

16(9.67_369.1706 RN 1.35 213E-0| 7 6.51

17(11.5_685.5345 RN 1.35 5.63E-0| 1 11.66

18(0.82_313.0628 RN 0.98 440E-0| 7 2.20

A
Lt

Fzabsh of g A9k of QiAo & ol et
_]

EH
A
ax

.Uz BEE =
ZA g thARA 8}
A&, dixL AR E A
AL elol B A, Al 73} F & 9&l, KEGG tl| o] & 1] o] 2= ¢} MetaboAnalyst
3.0& 7Idte 2 gt} 74 2 4] (impact pathway analysis)2] 2 7} = 5= 39
VEITE 5 32 A2 8 A 9] A X (scatter plot)S YEFH A o2 yEH-S
p-valueE Y EFAT x5 H 2 914 ¥4 (pathway topology analysis)-S
e AL, yE-2 A 2 53 14 (pathway enrichment analysis)S WEFH T
| Bl & (retinol) THA}, 2] @4t (linoleic acid) th A}, D-0} 27|\ (D-arginine) 2
D- 2 2 Y ¥ (D-ornithine) AFE £ &g A} A2 7F 240 T o] 9= o=
LB

N

4 (pathway impact analysis)< 3 %4 <1

4% 94 ox

4. 24 7 thALA o 24

A Bl o] = gl ALl & 3= AA & 4 o2 Al st 24ke] 7 Aol Q)i
W g er2 | AV S-S =AU @ E o] = thAMA = LC-MS (TB, n = 39; PTB, n
=20)E AFgsto] At oA EAE T A e AEH S 2GS o,
PTB9| # ¥ ;o] = thALA| 7} TBel Bl 3] & A stA]l W33t} (& 4). &= 4+
B o] & AL AHE A S Bl 24 AR O] A Al s A WEE Bol=
gl El o] = A & e S o] ) (39TB, 20PTB). #l El & =] 3= TBel| H] &
PTBo| A §-2]atA] ZF4dkdbd, gl el g e ol E, A-EN~AT)-HEHE &
13-A] 2=-9 E] =4F (13cis-RA)2 -2 3H7| 5 7F T (p<0.05).

5. &4 & A5 A s
ZAke] ek A4 8% = ROC (receiver operating characteristic) <41 2] AUC (are
under the curve)E 4 -&3to] A F35F3 o). @ Bl o] = thALA| = Z2AF o S0 o &)
Fo 1 g (p <0.01; 3 6, 5 5) 0.6 0173 9] <l 5gkS VRl & 55 diARA <l
& ROC 41 ¥4 & vepd o g w7 s 9 So| 5 o] ROC F A&

o] &3t 24k nfol QntA 9 o & A F& YEFATE thALA 5 AT-retinal (AUC
0.808, 95% CI: 0.683-0.933) 2 13cis-RA (AUC 0.826, 95% CI: 0.723-0.930)+=
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[132]

[133]

[134
[135
[136
[13
[138
[139
[140
[141
[142
[143
[144
[145
[146

~J

— e e e d e e e e b e e e

[147]

dElE A 5 S S5 e BTk 24 AP T A AT TR
B}AHA] 554k9] 71291 Cutoff valuel= BIZHES} 5ol £.8 U a4 5 7Hg %8
atel dlol el gholl S ahiz chALA F Rk O R REH 9

[3£6]

2T 52 9% A EE BE A B

Metabolite | AUC |p-value [Cut-off | SENS | SPEC | PPV | NPV | Accurac

value y
(ppb)
AT-retinal | 0.808 < 248 |75.0% |84.2% |682% |86.5% | 79.7%
0.001
13cis-RA | 0.826 < 556 |[85.0% |68.4% |58.6% |90.0% | 74.6%
0.001

9cis-RA 0.679 | 0.026 | 9.56 [45.0% [92.1% |69.2% |76.1% | 74.6%

Retinyl 0.670 | 0.035 |100.33 [40.0% |94.7% |72.7% |75.0% | 74.6%

palmitate

Eﬁ] A As sl ROC (Receiver Operating Characteristics) <741 -] &

A3 om, p<0.05+= Fom g A o7 7hFEkl v

AUC: 341 o}¥] %9 (Area under the curve);
SENS: %17} 5 (Sensitivity);

SPEC: & ©| &= (Specificity);

PPV: %4 o] = & (Positive predictive value);
NPV: &4 ol =% (Negative predictive value);
OR: 2 ZH] (Odd ratio);

AT: A(£)-E @ 2~ (all trans);

RA: & E] =4} (Retinoic acid);

Cut-off value: 1A%k

o

34 )AL Ei%ﬂr A %i%— golste] 2Ake] el
SLES L mAE TH AT &
22t ﬂ]/\}iﬂ E;czﬁ}oaw qhab Z4katol] vl & -] 8

a1, A-EWl - El Y (AT-retinal) 2 13-A] 2=-# E] =4} (13cis-RA)©] 2| E] =
A

i

2 O
il
ofr ﬂllo [‘10
A,
)
=)
&
ot
i
=
S
>
—|~
L
PN
>
el
2
_l
ﬂi
Ao
ot
jus)
=
©
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[148]

[149]

g Bl ol = thARA o] W TF 24k w w Qv

g ff BlEtR] Av ol e A Tl RBPE 111 HHA|2 g o=
o 2 gl b= 94 ¥l 524 = TBoN Hl 8l PTBl 4]
A7k, AT-retinal #} 13cis-RA <=3 7+ ¥ RBP %] += PTBel| A
7t o, o] & tALA &2 49l A #AZE ST RBPE &l El =7
o} g} AT-retinal 2 13cis-RAS} A3HE <= 9 o Stra6 T84 & =3l %%
2Ao R g 5 v =& 5] dE =t (ATRA R 13cis-RA) 2] 574
AL A F Q3 7] } HHA 3w o} Wb T 3E ot A ol FEks
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