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(th) A7) ZEadzRE g% 1) Folil(leucine), IdUeld(phenylalanine), EHEZ(tryptophan:
tryp), % E]ZA(tyrosine: tyr)o] ¥%; 2) Folal, dAddeid, ¥ EHERS] F&; 3) AdFdotit
(LNAA) 9] F &% 4) WA ARGl wAH(BCAA) Y] & F%; 5) dAddeldat & LNAAY H|(ratio); 8) Fo]Al
2 Fddeide] % 10) 5-do]|=FA EYEH(5-hydroxytryptophan: 5-HIP) FX; 11) 5-3lo|=EAEHE
W EHEI] H]; 13) Adgdd F%; 14) 3-3|=FAIFEIAH(3-Hydroxyanthranilic acid: 3-HAA) &
%; 15) ™F i (xanthurenic acid: XA) #%; 17) tEgdib(anthranilic acid: AA)Z} Z17@de] ¥]; 18)
3-3lo] =& A1 7] 579l d (3-hydroxykynurenine: 3-HA)¥} 7]5r#lde] H]; 2 19) L-DOPAZ} E]Z419] H]; 2 o]Fo
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739 () whAlelA HOMA-IR, QUICKI, IGI, % DI ®3} o523 Z47b 3k 1 WA 45 o] &3,
471 BRATER ] (W) SN 2) EF Folil, dHEddd, ERHER, B HrAY vE MNEde A5
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A5 22 87 a4 12 WA 138 ol g3,

AV

Ao A QUICKI 2 DI ¥}

7] AuAsgEel (b wAelA 5) B% sdeehdst F LNae] uE AEshs 4% (2h) @AelA QUICK
2 pI W3l =& 7h7 E17) $EkAl 14 YA 152 o] 85 |

>
2
N
2
f
2
ofl
s
e
o
T E

Al A 8) Folil H dddetde F=BE AEde B (FhH dAeA 16D #
ENCN

DI %i} Gﬂ%‘% Zszwl '5—]-7 ?3_]'—_1 19 LHX] 20% 0]—%—'3]—11%7

F—\i

A7) AuAlEael () @A 10) 5ol SR AEYER FEE AEat 4% (2D wAA 161 2 DI
Wa dlZe 217 3] £oha 23 A 4% o] ek,

A7) AnAFEEe () @AA 1) el =R EdE Ehege Mg AEas 45 (2) B
A5e 247 57) 5ot 25 UA) 265 o] Sah,

J¥
ol

471 ARATYH (H) dAA 13) dAdedsd s 4SS

o
rlr
onl
o
N>
=)
X
>
S
E
Lot
£,

e 3]

A7 ARAFHEH O] (th) YA A 14) 3-I|EZAGETFGIA =8 AEstE A9 (2 A A 1G] WE
&L 3l7] 43814 298 o] 83

ARAEEE () dAdA 15) HFIAN =5

2
e
_0|£
rir
ol
o
T
auh
X
X
)
E
ot
2
ol
ol
N

A7) AR () WANA 17) SrEedAs ArdAde] Mg WEsE 49 (2 @AM DI sl
5 37 o 328 ol g,

DI W3} o 52 3}7] -’Fi*—] 33& o]&3hH,

471 ARAEERE (W) @Al 19) L-DOPAY} E]22le] nlE AbEshs 4 (2 @A DI 83} 52
st7] oA 345 olgdhe Ae SR o, HWtAbEE Aol e § W dF d55 A% ARAly

HOMA-IR ®W3H(%) = -61.71 + (0.32 = A)

P 2]

i
K

QUICKI ®3}(%) = -24.83 + (0.11 = A)
[
Insulinogenic index ®3}(%) = -350.3 + (1.01 = A)
[

1

A 3]

5
K

a4 4]

n



Disposition index W3H(%) = -236.5 + (0.78 = A)
[s=<k4) 5]

HOMA-IR ¥ 3}(%) = -57.33+ (0.39 * B)

[k 6]

QUICKI ®13}(%) = -23.26+ (0.12 * B)

[
Insulinogenic index W3} (%) = -378.7+ (1.35* B)
[

Disposition index W3}(%) = -250.7+ (1.02*% B)

1

1o
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7]

n

34 8]

n

o1 9]

QUICKI W3} (%) = -29.09+ (0.06 * LNAA total)

48k 10]

Insulinogenic index W3F(%) = -320.9+ (0.52 * LNAA total)
[43+2] 11]

Disposition index W3H(%) = -257.9+ (0.47 * LNAA total)
[48H 12]

QUICKI W3} (%) = -13.43 + (0. 06 * BCAA total)

[t 13]

Disposition index ¥3}(%) = -155.6+ (0. 51 * BCAA total)
T84 14]

QUICKI 3} (%) = 86.31+ (-523.5% phenylalanine/LNAA)

[58t4) 15

Disposition index W3H(%) = 564.5+ (-3728+% phenylalanine/LNAA)

Insulinogenic index W3}(%) = -316.1+ (1.59 * C)
[<78+2] 20]

Disposition index ®3}(%) = -206.8+ (1.22% C)
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Insulinogenic index W3}(%) = -322.9+ (3.90* phenylalanine)
[
Insulinogenic index W3} (%) = -89.68+ (1306% 3-HAA)
[
Insulinogenic index W3}(%) = -26.6+ (1690* XA)
[

Disposition index W3H(%) = -75.5+ (4349% AA/Kyn)
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32]

n

[t 33]
Disposition index W3}H(%) = -94.4+ (3558+ 3-HA/Kyn)
[&4] 34]

Disposition index W3}(%) = 131.6+ (-198321% L-DOPA/Tyr)
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A7) FAE Ay flske], dF 1) Folal(leucine), ¥d2ehd(phenylalanine), EHESH(tryptophan:
tryp), ® ElZAl(tyrosine: tyr)o] §%x; 2) Folal, dAddeid, 4 EHERS] ¥k, 3) AdFgotr| it
(LNAAD)S] ZF §%; 4) TAANEOM AHBCA) Y] & 5%; 5) dAldgebdad F LNAAS] H](ratio); 6) ElEAl
FR 7)) Folal wE; 8) Folrl F dddebde] sk 9) 7l uld (kynurenine: kyn)¥ EHEC] ] 10)
5-3to] EFA| EYEF(5-hydroxytryptophan: 5-HIP) §%; 11) 5-3lo]ERAIEHERT EYERS] H|; 12) E
T 13) ddgetd w55 14) 3-3=FAPESE A (S Hydroxyanthranilic acid: 3-HAA) F%=: 15)
AH(xanthurenic acid: XA) ¥%; 16) 7]wdld &% 17) ¢EgdA(anthranilic acid: AA)¥} 7]dld
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FAHer, B dge dF Folil(leucine), ¥dYEhd (phenylalanine), EHYEH(tryptophan), % E
(tyrosine)9 & 2 Al Addgld, 9 EYERY FE; R o]Fojd ForREH AEUEHE L o
x3ete G dF G958 volenty] 2AAEEA, A7) vlolontr] 2AES HNtgAeE B 9 A
o] % of’d=]= HOMA-IR (homeostatic model assessment for insulin resistance), QUICKI (Quantitative
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Eg, 2 IS 85 HEA(tyrosine)d v5E EFste GRW AF 58§ noleny] 2AEEA, A7
HlolQutA ZAEL H|WAlEE e 9 dAlE o5 o d¥+= QUICKI (Quantitative insulin sensitivity
check index)<2] W3} % Z

Ll
2
||
ol
ol
~N
Ho
%
Pt
r o
o
I
o
to
o
=
il

-

T, B oddge o

(kynurenine)¥} EHE

OEZAEHERY E
i

aho] A

o Z Fol2l(leucine) F%; Folal % #Hddebd(phenylalanine) E%; 7Zlwdd
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(Insulinogenic index) ® DI (Disposition index)Z o]Fo|z T o 2RE AEx= sy o] Xx W=

537l A%k ARl niolevtA 2AES AEdt.

e, B dwe 8% EYEF(tryptophan) F=; Hd L@ (phenylalanine) H%; 3-3|E=FA|QtEZFIAR(3-
Hydroxyanthranilic acid) ¥%; % ZEdA(xanthurenic acid) H%; 2 o]Fojz FozRE HeElxE v}
3 AL = 9

e TP Fu oF 5§ wolovi 2ABEA, 4] HlolentA 2HEE W
o

A< o]F dAE = IGI (Insulinogenic index)?] W3S o=3}7] 93F A2l njo)

me, Boulge ¥F 715 dld (kynurenine) ®x; ¢tEEFdAH(anthranilic acid)¥ 715dlde] H](ratio); 3-
sto] =& A1 7] 72l d (3-hydroxykynurenine) #+ 7]52ld <] H]; R L-DOPA¥ E]Z2I(tyrosine)® ®B];E o] Folxl
TOREH HEUrE s o]dg EFeE WRW dF dSE violewtd AAERA, A7) violewtA 24
ES vRtAEE e 9] dAlE o]%F ods] = DI (Disposition index)e] W3HE o|53817] 93 A vlo] 2
nA 24 ES Attt

wgh, B U A7) vlolentAE o] &ste] HIHANEE ol 1 e T Ful dF od5E g AEAT
WS AlE e,

(b 37] BB ot FFE FHHe] ohvlmal TRAAL ARHE WA

(th) A7 =ZzadazHeE dF 1) Folil(leucine), I dLEhd(phenylalanine), EHWEZ(tryptophan:
tryp), ¥ E]ZXI(tyrosine: tyr)e] F%; 2) Folal, dddEid, @ EHEFRS] F&; 3) AdFgotnwit
(LNAA) O] = 55 4) A& AHBCAA) Y & ¥, 5) dAddebd® 5 LNAAY H|(ratio); 6) E|ZA
X 7) Foldl Fx; 8) FolAl B #Addebde F%; 9) 7l uld (kynurenine: kyn)¥ EHERS] H|; 10)
5-3to| = A EY EFH(5-hydroxytryptophan: 5-HTP) §%; 11) 5-3lo|EZAEYERY EYERS] H]; 12) E
HEY F5; 13) #Addsid 5%; 14) 3-3|=FA|Et A (3-Hydroxyanthranilic acid: 3-HAA) &%; 15)
FHEA A (xanthurenic acid: XA) ¥%; 16) Zlwdld #%; 17) ¢tEgd4H(anthranilic acid: AA) T 7]wdd
9] H]; 18) 3-3}o|=FA)7]wdld (3-hydroxykynurenine: 3-HA)3} Z]4r@ldel H]; 2 19) L-DOPAY E]ZA19]
H 2 o] Folx o2 HH MY EE= sl o9 nlolentAE hEdte WA, B

=

(BH) A7 (t}) dAlollA 2tEw nlo] enbA (opn]:Abe] w2 T H])E o]83Fe] HOMA-IR (homeostatic model
assessment for insulin resistance), QUICKI (Quantitative insulin sensitivity check index), IGI
(Insulinogenic index), ® DI (Disposition index)® o]Folx o 2RE 3l o] AF WIS oS3+

Egh, 2 2 (a) HTHAREES b SAke] dF HE] EIE o Abs ARFEA S ofn Al T g
A& AzstE @A (b) 1) Folal(leucine), #Hdd2hd (phenylalanine), EYER(tryptophan: tryp), %
B2 4l (tyrosine: tyr)o %(A); 2) Folil, #lddatd, ¥ EHERS F%E(B); 3) AdiEdobn =AHLNA
T T 4) BAAREOM|=AHBCAA G F sk 5) FdYgEidd F LNAAS] Hl(ratio); 6) E|EA FX;
7) FolAl sXk; 8) Folal H HAdLHdY s%(0); 9) 7l (kynurenine: kyn)¥ EHERS] H]; 10) 5-
sto] == A EYE R (5-hydroxytryptophan: 5-HIP) &%; 11) 5-3lo]=EAEHERY EYERS H]; 12) EY
ER FwE; 13) dddaid 55 14) 3-3 =SAFESEAH(3-Hydroxyanthranilic acid: 3-HAA) &%; 15) %
F#k(xanthurenic acid: XA) &%; 16) 7]y7eld &%; 17) ¢tEEFdAH(anthranilic acid: AA)Z}F 7]57zd 9]
Hl; 18) 3-3lo|=FAl 7] 72l (3-hydroxykynurenine: 3-HA)3} 7]wr#lde] H]; 2 19) L-DOPAY} E]ZAle] H]; &

Z
Lo
f

ofFolxl worRE Auss st o] de] wleleviAE AEdhs WAl B (o) 71 (b) WANA AbEE b
olemAE °l&-ste] HOMA-IR, QUICKI, IGI, %! DI o]5-ofxl wo Ryt HEx= s o] Xxe] Wt
dASete, AEH= welemAL} dFstaal sk Al mE sy b 1 UlH] 345 ol &ste A 5F L

=W e dSehs A

2 e ded dd AR ¥ oF i E XFske vRgiibgE de e - 3
PN

wgh, 2 e AAgA e Aol (a) HWHOAbTES $E A F S xdE o xAkEs A

b 1S AAsE @A (b) 1) Folil(leucine), HELebd(phenylalanine), EHET
(tryptophan: tryp), R E|ZEAl(tyrosine: tyr)e S%(A); 2) Folil, #dgad, ¥ EHEHRS F%(B);
3) AEAdolmw=AH(INAA) 9] & % 4) EXAFEo=AHBCAA Y & w5 5) #Hddebdal & LNAAY W)

ot
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NI
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(ratio); 6) EIZAl §X; 7) Folal FXx; 8) Folil ¢ #Hddeide] wx(C0); 9) 7]l (kynurenine:
kyn)Z} EYEZS] H]; 10) 5-3fol= %NE%E%®hwmwummmw,5HW)%E;H)&4QE%ME%E
¥ EgEIS v 12) EYHER F&; 13) #HAdgdd w5 1) 33 EFAMEZIARE-
)
=

-

Hydroxyanthranilic acid: 3-HAA) ¥%; 15 Edl A (xanthurenic acid: XA) ¥%; 16) 7|7dld &%; 17)
¢tEgbdab(anthranilic acid: AA)T} 7]%? el H]; 18) 3-3lo] == A7) ¢l (3-hydroxykynurenine: 3-HA)}

Il vl % 19) L-DOPAT B]2A19] v = o] Folzl FomRE MEEE sl o]4e] nlo]lemAE 4k
st @Al B (o) A7) (b)) DAlA AFEE vtolemtAE o] -&3ke] HOMA-IR, QUICKI, IGI, % DIZ o]Folxl
TORFYH AYEE sl oo AR WstE d5atE, AEEE vtolentA S} A SFaEtarat sk Axel w
g} al7] 428H2 1 WA 4E o] gl AL EAOR st W #E NE W3 9= a2 AgaZd A
= A Add HAFH Z2 s AlFgrt.

A
gl

=
T

HOMA-IR ®W3H(%) = -61.71 + (0.32 = A)

QUICKI W3} (%) = -24.83 + (0.11 = A)

Disposition index W3}(%) = -236.5 + (0.78 = A)

HOMA-IR W3}(%) = -57.33+ (0.39 * B)

QUICKT WsH(%) = -23.26+ (0.12 = B)

Insulinogenic index ®3}(%) = -378.7+ (1.35% B)

Disposition index ®W3}(%) = -250.7+ (1.02% B)

QUICKT ®WsH(%) = -29.09+ (0.06 * LNAA total)

Insulinogenic index W3H(%) = -320.9+ (0.52 * LNAA total)

Disposition index H3F(%) = -257.9+ (0.47 * LNAA total)

QUICKT ®¥sH(%) = -13.43 + (0. 06 * BCAA total)

(5814 13]

Disposition index ®3H(%) = -155.6+ (0. 51 * BCAA total)

(5544 14]

QUICKI *H3}k(%) = 86.31+ (-523.5* phenylalanine/LNAA)
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[0070]
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[0091]

[48+2] 15]

Disposition index W3}(%) = 564.5+ (-3728+ phenylalanine/LNAA)
[43+2] 16]

QUICKI W& (%) = -2.58+ (0.22 * tyrosine)

[
Insulinogenic index W3} (%) = -241.9 + (2.13* leucine)
[

Disposition index W3} (%) = -166.7+ (1.77* leucine)

1ok

Fal 171

n

1

1o
1>

18]

n

[43+2] 19]

Insulinogenic index W3}(%) = -316.1+ (1.59 * C)
[43F2] 20]

Disposition index W3}(%) = -206.8+ (1.22* C)

[43+2] 21]

Insulinogenic index W3F(%) = 151.5+ (-2601* Kyn/Tryp)
[43+2] 22]

Disposition index W3}(%) = 190.9+ (-2816* Kyn/Tryp)

(4514 23]

Insulinogenic index W3}(%) = 149.2+ (-60.06% 5-HTP)

Disposition index W3}(%) = 168.2+ (-54.8+« 5-HTP)

[58t4) 25

Insulinogenic index W3} (%) = 119.1+ (-3534* 5-HTP/Tryp)

Disposition index W3}H(%) = 140.3+ (-3217« 5-HTP/Tryp)

Insulinogenic index W3} (%) = -212.8+ (2.89* tryptophan)

Insulinogenic index W3H(%) = -322.9+ (3.90* phenylalanine)

Insulinogenic index 3}(%) = -89.68+ (1306« 3-HAA)

Insulinogenic index ¥3}(%) = -26.6+ (1690 XA)
Disposition index W3H(%) = 222.2+ (-43.3% Kyn)
[

Disposition index W3}(%) = -75.5+ (4349« AA/Kyn)

84 32]

n
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[
Disposition index W&} (%)
[

Disposition index W3} (%)

ok

}2] 33]

n

-94.4+ (3558« 3-HA/Kyn)

s14] 34]

n

131.6+ (-198321+ L-DOPA/Tyr)

Wy £

WoUe B WF 54 ohvleale] ¥EE olg@ WHdASE olFe Ynd A¥E A2 ¢ e
NorTtAT AT, F% Ao AFE vg AZFoRA F% F B4 wpeldl dol AW B4 2FY Ao

N

R & AS 7hssAl .

£de] Zed 47
T 1la YA % 1dE oAk AR Z 7P A %7F %2 leucine + phenylalanine +
tryptophan + tyrosine &x=¢ FxH TH X FE (HOMA-IR, QUICKI, Insulinogenic index, Dispositon

index)®] HIRtthALpE A5 WSk Atolo] 3]74& vEbdl Tefzolr.

h

g A7) 4 A g
WS MEAEE oSl Prye dFE £ Ao AFEA dZels] 98 ALel wale] do o
Fatel e st

Frelst d9 FA7F =/ LW VIRE A &H= AP Ao HAFelM SR dades e X
S Al e Al e’ Al ofal dadol vkSekA] Xohs Al2d Yo ey,

A2g BmwolA A W dad AJEE S BHEEE Defronzo woll o 7idd =F3is SHZ
71"§ 3} Shen Soll ofs 7iere lad A AAF o el A&l old A7 o] F¥HA % <
=% TEoF 498 F dS 7 e ded A 2 AR dE ARE ol

HOMA-IR (homeostatic model assessment for insulin resistance) 'HOMA-IR = [¥E 35 A& (ul/ml)]
X [FE 9 (mmol/L)] / 22.5'¢9] Aoz dofx= QdEd Ao dlg] A xelar, QUICKI (Quantitative
insulin sensitivity check index)—"a ‘QUICKI = 1 / [log (¥& dF <l&¥d, ul/nl) + log (¥&H 4,
mg/dL)]' ] FAo® Ao A&y AEgA diz] A xoltt.

wgk, DI (Disposition index)= HIEMIE 7% AFAIRF Aded 4 A4 (Whole Body Insulin
Sensitivity Index: WBISI )9 Fo=& a3 ALY Eu)T A FEola, IGI
(Insulinogenic index)& ==Y H3} 3 o] S5 digk Jded F7FEY v [A
Ins(30'-0")/AGlu(30'-0") ] & Hof~]

2 A RELS FAAQ AAAE Sk, HRtAees o Y] o BES AFEaL Ao olnwAt
shERs BAste] 7 AZe olvxt RIS AFSkal, leucine, BCAA total, tryptophan(Tryp),
phenylalanine, tyrosine(Tyr), LNAA total, leucine + phenylalanine, leucine + phenylalanine +
tryptophan, leucine + phenylalanine + tryptophan + tyrosine, phenylalanine to LNAA ratio,
kynurenine(Kyn), anthranilic acid(AA), 3-Hydroxyanthranilic acid (3-HAA), xanthurenic acid(XA), AA to
Kyn ratio, 3-hydroxykynurenine(3-HA) to Kyn ratio, Kyn to Tryp ratio, 5—hydr0xytryptophan(5—HTP), 5-

HTP to Tryp ratio, %+ L-DOPA to Tyr ratio2 S HWEE o] Zbzte] A Fo ol&] =& F HOMA-IR,
QUICKI, IGI, % DI ®stE d53t7] 93t gdARDE AZ3et. o]ofA, *‘71 3| 7| Z o 945& &S
<= 3/ME ¥ ASFY vmste] @A Ay, AFE IARDLE bRt o) St gy By A Ko
#Azte] AF3] A S AT &

A%E ARG, BB, A4 AALD FAAL lewcine
=
=

=
phenylalanine + tryptophan + tyrosine =2 SHWF3 o SF3ko] 7P A E=7F H9%t).

olol, ¥ we wulrES 9F B Age] EAlsks 54 ol Fu] EE O SEE 5% F
Puy AFE 5T £ A AUE AFD 5 AT elenARg ABE F g, ] welesAE o
gatel 1 1.



[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0116]
[0117]

[0118]

[0120]

[0121]

AoRA, W ouHe HHiAsES
upo] QAR A A F Rt

Ao 8% 7 ohuleate Grd dFE A5 5 b AR, 5

4o
e
"

B owbdo ]  BEXA&olu Ak (Branched Chain  Amino Acid: BCAA)S  Fo]Al(Leucine), ©]A&Fo]Al
(Isoleucine), @ & (Valine)S T3t AOZA | vHREEdA HFHeE &2 wet 1 ek sis)
SHAl Wl A rzA o] tialel el BCAAS] &l Wige] delx oy, F BCAAY F2&E 9uY d%F& o

S8 9% AER 08T & g8l HeAE T vt g,

ek, B outgol A AdiFAdolv] =Ak(large neutral amino acids: LNAA)E= & EX|AlEoln| ity EYE
(Tryptophan), ¥d%eld (Phenylalanine), % E]ZAI(Tyrosine)S X§38h= A S ZA, Trp/LNAAYF 21744
Aoy Frjet AAZE Aol tiaiA deA Aok, F LNAAS] 5% W= phenylalanine/LNAAS ©]-&3le] @&

1
AFE 5T 5 Aol AL el vt e,

S, MmAsEe 289 9 0E 2%, AanEds, L ool 9 a0l gov, AxuAAEE 9
g B AAsel 1§32 Fole FEol. oo, ¥ 4yl Yuy dF A58 veleriit AFFel
ANY 52 olfr= 9 AAES YE B g dFtedE olgd 5 At

(D) A9 N AES S5t 97 (2) 37 AEY ohnwit 33
s w2 (3) 4 1 % =
Alddebd, 2 EFHERS] F; 5 ;

(ratio); 6) El2A4l &&: 7) Fol4l ¥&; 8) Folil & dAddetde s 9) 7lydldy EHERS] H];
10) 5-3F | ERANEHER FE; 11) 5-3lo| 2N EPERY E

‘:q_ =

U FE; 14) 3-3=FA

KeN KeN
= =
YER, D B9 FE; 2) Folal

3) INAAY] & E=X%; 4) BCAA & ¥%; 5) #Hd9dgdady} = LNAAY

A

W, B owge 4] obulndt ZEntel AR B, AX(SA obmAl BE Ei obuleiigie] W) ¥E ©
A% AEE ARE SPAFE S IAARDL olgs] YJuy dFE Sk WA FdsE AFED
2a9g AT 5 den], v AFEZ2IRS AR AgE AFH F 3l

oPFoR B own ge S RS PAS EstaEn, 3] B4 A4 /b Al ol o]
A8 FAY AEe v vhrad A4 e Bolu, ol els] ¥ Wl Wl AT Aol ohd He
Wulg golth, mekd ¥ dyel AdHe Welt AVE ZTFENR IREY /1R ool goldvin @
Aelet,

EREN

AX 1. oprlxat 2wy Az

hy
¢

H AL S S O Skt g AZS F7A A A (plain tube)ol] $58kaL 3087 ALoA $ai(clotting)
A7 %, AAEE B3-S AX A (serun) R F5IGT. A7) 53 EHA cold CANS AHE3te], Ty
dd 2 FEAAE AN F, A aEeETdy AZFEA(LCNS)E Faste, 47 AEY olnwiks 7zt
s, Aol H$- 40mg/ml BSA in PBSY] artificial serum matrixd ARESIGIoH, WHAZF I+
242 13C tryptophans AFE3Ith. AZFEA F | ojn|=Ate] Auzk(absolute amount)¥} Bl&(ratio)S ©
£3lo] ofm Al TRt A AEHYI T

AN 2. 9ARD TF

ojo} X, A7) Ao 194 AZHeE ofmimal L2 ulAoA Leucine level; Isoleucine level; Valine level;
Tryptophan level; Phenylalanine level; Tyrosine level; total BCAAs level; Leucine to total BCAA ratio;
Isoleucine to total BCAA ratio; Valine to total BCAA ratio; total LNAAs level; Leucine to total LNAA
ratio; Isoleucine to total LNAA ratio; Valine to total LNAA ratio; tryptophan to total LNAA ratio;
tyrosine to total LNAA ratio; phenylalanine to total LNAA ratio; Kyn; AA; 3-HK; 3-HAA; KA; XA; AA/Kyn;
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[0123]

[0124]

[0125]

3-HK/Kyn;

tyrosine to phenylalanine ratio;
Al )% Hact

A 3ol et

assessment for

P

Kyn/Tryp;

5-HTP;

-
=

insulin resistance),
(Insulinogenic index), DI (Disposition index)? W3}E & o= <

serotonine;

QUICKI

5-HIAA; L-DOPA;

L-DOPA to tyrosine ratio <
Tty

5=

=33,

index - % A index)/(F% ¥ index) #1002 %ot}

AAle 3. IARE HA

RGN

T

Insulinogenic index, Disposition index)% W3}E T
dZ5d g AA WslS vaste] FAsu(E 1 3

7 ans

gl

3714

g RHUA P
2 wasgln
z).

(Quantitative

Lo =S I
A

insulin sensitivity check

Aot 7 Axe] W= (7w ¥

X £5 (HOMA-IR,
J7] AAd 204 A ZSE 3 A R e

index),

SS50l 10-2231928

5-hydroxytryptophan to tryptophan ratio;
WHyR 3lo] FARDS ALtstar, 7+
)3 += HOMA-IR (homeostatic model
1GI

QUICKI,

Z 1
F guy #d AE wsee] JaAaA

Table. & A oju|=4t XE2HAS F=&

HOMA-IR change (n= |QUICKI change (n= |[IGI change (n=12) DI change (n=12)

15) 15)

B (SE) P value| B (SE) P B (SE) P B (SE) P

value value value
LNAAs
Leu 4.01 (3.13) [0.221 [0.19 (0.10)|0.089 |2.13 (0.60) |0.006 |1.77 (0.69) |0.028
Ile 1.26 (3.36) [0.713 [0.18 (0.10)[0.109 ]0.96 (0.86) |0.289 [1.27 (0.80) |0.143
Val 0.60 (2.16) [0.785 [0.13 (0.06)]0.059 ]0.85 (0.48) ]10.109 [0.90 (0.46) [0.077
BCAA, Sum 0.67 (1.04) |0.528 [0.06 (0.03)|0.047 [0.50 (0.22) {0.052 |0.51 (0.21) |0.041
Tryp 8.28 (4.42) 10.082 ]0.30 (0.16)]0.099 |2.89 (1.01) |0.017 [2.12 (1.15) [0.097
Phe 11.71 (4.58)]0.023 |0.33 (0.20)|0.129 |3.90 (1.16) |0.007 |2.53 (1.46) |0.113
Tyr 4.60 (2.79) |0.122 ]0.22 (0.09) |0.030 |1.56 (0.75) |0.067 |1.29 (0.78) [0.130
LNAA, Sum 1.08 (0.71) |0.152 |0.06 (0.02)|0.008 |0.52 (0.13) |0.003 |0.47 (0.14) |0.010
LeutPhe 0.43 (0.23) |0.091 [0.14 (0.07)|0.079 |[1.59 (0.38) |0.002 |[1.22 (0.48) |0.032
LeutPhe+Tryp 0.39 (0.18) [0.048 |0.12 (0.05)|0.043 |1.35 (0.25) |0.000 |1.02 (0.36) |0.018
LeutPhe+Tryp+Tyr 0.32 (0.12) [0.019 |0.10 (0.03)|0.015 |1.00 (0.18) |0.000 |0.78 (0.26) |0.014
Leu/BCAAs 2918 (2328) |0.231 E53.6) 0.562 [660 (659) 0.340 |17.6 ( 678) [0.980
90.0
I1e/BCAAs -806 (2981) [0.791 ?1.6 ) 0.561 |-417 ( 807) |0.617 |220 (799) 0.789
103.4
Val/BCAAs -2488 (2424)(0.322 [6.8 (91.2) |0.941 |-377 ( 695) ]10.599 |-182 (689) [0.797
Leu/LNAAs 600 (3846) 0.878 |-49.6 (133)|0.717 779 (933) 0.424 [448 (936) 0.642
I1e/LNAAs -2548 (2912)[0.396 [37.7 (107) |0.730 |-353 (799) 0.668 |243 (788) 0.764
Val/LNAAs -4199 (2163)[0.073 [19.8 (96.4)0.840 |-340 (735) 0.653 |189 (726) 0.800
Tryp/LNAAs 2803 (3677) [0.459 [-89.7 (132)]0.509 |4.48 (1041) ]10.997 |-579 (1004) |0.576
Phe/LNAAs 9910 (5704) |0.104 |-523 ( 204)|0.024 |-1370 0.476 |[-3728 0.027
(1851) (1443)
Tyr/LNAAs 2979 (2303) [0.217 |[84.9 ( 0.342 323 (672) 0.641 |[171 (664) 0.802
86.1)
Kynurenine pathway
Kyn 98.5 (63.0) |0.140 |-3.27 0.208 |[-34.3 0.070 [-43.3 0.012
(2.47) (16.8) (14.1)

AA 7121 (3040) |0.034 |237 (127) 0.086 (204 (1075) [0.853 |1908 (867) |0.052
3-HK 6605 (3459) 10.077 |-12.8 (153)]0.935 |280 (1331) |0.837 [-186 (1307) [0.889
3-HAA 2527 (2508) [0.331 |[76.1 (91.1)|0.418 |1306 (540) |0.036 |766 (621) 0.246
KA 1016 (1183) 10.405 20.6 (43.1) [0.640 [269 (310) 0.406 |-104 (313) ]0.747
XA 3053 (3497) [0.397 |[135 (122) 0.288 1690 (735) |0.044 |631 (869) 0.484
AA/Kyn -2352 (7843)0.769 477 (243) 0.072 [2558 (1843) [0.195 |4349 (1415) |0.012
3-HK/Kyn -9409 (5937)(0.135 |[241 (238) 0.329 (3278 (1633) [0.073 |3558 (1527) |0.042
KA/Kyn 1499 (4364) [0.736 [159 (146) 0.296 [1510 (993) [0.159 |581 (1065) ]0.597
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[0126]

[0128]

[0129]
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Kyn/Tryptophan 2708 (4338) |0.542 |-262.3 0.082 [-2601 (856) |0.013 |[-2816 (750) |0.004
(139.4)
Serotonin pathway
5-Htryp 54.3 (98.9) |0.592 |-6.23 0.066 |[-60.0 0.007 |-954.8 0.015
(3.11D) (17.9) (18.8)
Serotonin 2.6 (185.4) [0.989 [8.88 (5.98)]0.162 ]9.9 (52.1) ]0.853 [43.6 (49.3) [0.398
5-HIAA 944 (1854) |0.618 |-68.9 0.297 |[-379 (460) [0.429 |-624 (422) |0.170
(63.5)
5-Htryp/Tryp -378 (5966) [0.950 |[-385 (178) |0.050 |-3534 0.007 |-3217 0.015
(1039) (1096)
Tyrosine pathway
L-DOPA 9335 (7704) |0.246 |-132 (298) |0.665 |[-1630 0.474 |-2489 0.255
(2192) (2063)
Tyr/Phe 267 (321) 0.420 [18.4 (10.5)]0.103 |71.7 (88.5) [0.436 [83.0 (85.6) |0.355
L-DOPA/Tyr 12628 0.978 [-28956 0.051 [-169132 0.110 |[-198321 0.048
(447267) (13442) (96522) (88156)

HOMA-IR=Homeostasis model assessment of insulin resistance
QUICKI=Quantitative insulin sensitivity check index
IGI=Insulinogenic index

DI=Disposition index

A71 F 19 el vFe} ZFo] | leucine + phenylalanine + tryptophan + tyrosine %o W& of|=3zko] 714
AZ29} AX6FA 2, leucine, BCAA total, tryptophan, phenylalanine, tyrosine, LNAA total, leucine +
phenylalanine, leucine + phenylalanine + tryptophan, phenylalanine to LNAA ratio, kynurenine(Kyn),
anthranilic acid(AA), 3-HAA, xanthurenic acid(XA), AA to Kyn ratio, 3-hydroxykynurenine(3-HA) to Kyn
ratio, Kyn to Tryp ratio, 5-hydroxytryptophan(5-HTP), 5-HTP to Tryp ratio, L-DOPA to Tyr ratio &= A%

3] w2 AF RS FHE ATTS AT+ AU

zh el whet AlAte 3] Rt ZF el p-valuet 2AAF(R2) = 8] & 200 YERASIT

F 2
R 3] A4 p-value| R2

1 |leucine + 38H2] 1|HOMA-IR W3}(%) = —61.71 + (0.32 = A) 0.0188 | 0.36
phenylalanine + | 5=8b2) 2|QUICKI ¥W3}(%) = —24.83 + (0.11 * A) 0.015 | 0.38
tryptophan + tyrosine | 2=s).2) 3/ Insulinogenic index ¥W&H(%) = -350.3 + 0.0003 | 0.75
& =(A) (1.01 * A)

=82] 4|Disposition index W3 (%) = -236.5 + (0.78 | 0.0141 | 0.47
* A)

2 |leucine + 5=8H4 5|HOMA-IR ¥13H(%) = -57.33+ (0.39 * B) 0.0485 | 0.26
Dhenylalanirhlgc+ 5382 6|QUICKI ¥} (%) = -23.26+ (0.12 * B) 0.0427 | 0.27
tryptophan F=B) (251 7 Tpsulinogenic index 3}(%) = -378.7+ 0.0003 | 0.74

(1.35% B)
=+2] 8|Disposition index ¥3H(%) = -250.7+ (1.02% | 0.0177 | 0.44
B)

3 |LNAA total B% 8FA] 9[QUICKT ¥3H(%) = -29.09+ (0.06 * LNAA 0.0083 | 0.42

total)

Lot
i

Insulinogenic index W3}(%) = -320.9+ (0.52 | 0.0033 | 0.59
* LNAA total)

8k2]  |Disposition index ®3H(%) = -257.9+ (0.47 = | 0.0096 | 0.50
LNAA total)
4 |BCAA total &= k2] |QUICKI W3F(%) = -13.43 + (0. 06 * BCAA 0.0474 | 0.26
total)

Disposition index H3h(%) = -155.6+ (0. 51 0.0414 | 0.3537
* BCAA total)

shlEdEYRYEYED
o
a4

5 |phenylalanine to LNAA |4=8F2]  |QUICKI W3 (%) - 86.31+ (-523.5%| 0.0238 | 0.33
ratio phenylalanine/LNAA)
gt2l [Disposition index W3 (%) = 564.5+ (-3728+%| 0.0273 0.40
phenylalanine/LNAA)
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[0130]
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6 |tyrosine ¥% 482 |QUICKI W 3H(%) = -2.58+ (0.22 * tyrosine) 0.0304 | 0.31
16
7 |leucine 5% =84 |Insulinogenic index W& (%) = -241.9 + 0.005 | 0.551
17 (2.13% leucine)
Z=8F2]  |Disposition index W3H(%) = -166.7+ (1.77* 0.0283 | 0.39
18 leucine)
8 |leucine + N Z=8F2] | Insulinogenic index ¥3}H(%) = -316.1+ (1.59 | 0.0022 | 0.62
phenylalanine &%= 19 x ()
© =8k |Disposition index W3H(%) = -206.8+ (1.22% 0.0315 0.38
20 (0]
9 |kynurenine(Kyn) to 48] |Insulinogenic index ®3(%) = 151.5+ (-| 0.0125 | 0.47
Tryp ratio 21 2601* Kyn/Tryp)
<3t4]  |Disposition index ¥3}(%) = 190.9+ (-2816%| 0.0038 | 0.58
22 Kyn/Tryp)
10 |5-hydroxytryptophan(5 [4°82] |Insulinogenic index W3 (%) = 149.2+ (-| 0.0073 | 0.52
-HIP) &%= 23 60.06* 5-HTP)
<3t4]  |Disposition index W3} (%) = 168.2+ (-54.8%| 0.0154 | 0.45
24 5-HTP)
11 [5-HTP to Tryp ratio |48 |Insulinogenic index %3H(%) = 119.1+ (-| 0.0068 | 0.53
25 3534* 5-HTP/Tryp)
<3t4]  |Disposition index ¥W3}(%) = 140.3+ (-3217%| 0.0150 | 0.46
26 5-HTP/Tryp)
12 |tryptophan &%= Z8F21 | Insulinogenic index W3} (%) = -212.8+ 0.0169 | 0.45
27 (2.89% tryptophan)
13 |phenylalanine &% 4824 |Insulinogenic index W3}(%) = -322.9+ 0.0074 | 0.52
28 (3.90% phenylalanine)
14 3—H§(Idroxy§mithranilica Z=38+24] |Insulinogenic index W3} (%) = -89.68+ 0.0361 | 0.36
cid(3-HAA) &% 29 (1306* 3-HAA)
15 ﬁnthurenic acid(XA) |<4*8+4] |Insulinogenic index ®H3}(%) = -26.6+ (1690%| 0.0445 | 0.34
= 30 XA)
16 |kynurenine(Kyn) &% |48 |Disposition index W3} (%) = 222.2+ (-43.3% 0.0119 | 0.48
31 Kyn)
17 |anthranilic acid (AA) |4°8H2] |Disposition index W3}H(%) = -75.5+ (4349 0.0118 | 0.48
to kynurenine(Kyn) 32 AA/Kyn)
ratio
18 3—h§)/droxykynurenine(3 48t |Disposition index W3(%) = -94.4+ (3558+ 0.0420 | 0.35
-HA) to Kyn ratio 33 3-HA/Kyn)
19 |L-DOPA to Tyr ratio |5°8+2] |Disposition index ®H3}(%) = 131.6+ (-| 0.0482 | 0.33
34 198321+ L-DOPA/Tyr)
olfor oty & 5 BEE dAs] ZlEsiglenl, 3l B4 xS T A Al oA, o]
2o FAA Ve A v s AA] FEY Hojm | o]d o E e WMYTt A= Zlo] ofd H
Walsk Zlojr), whebA] B gl AAAQ Hel= HEE AFEEDR 2AEY SUHEC 9ste] HogdEvan 3
Zlolt},
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