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w150 ] 1l
4 FE 0
4 BT o
o100 £
z £t o
£ w0 S
£ 2
2
o -
e R R S S S o S I 1 -\‘ & u o »“4 e \5‘* N N
& ﬂC_‘\' ST F&TE &S B t;-‘é' o \e* & @@ o o e
& & ‘_,?ni_@a 1_,@ "@ qqu*@ ‘A_;?‘é‘ * \5‘& {‘\\ G&Q‘; @.ﬁ-ﬁ? .§ \‘(,
Q75 ST 2T T G i &7 &
A o P R R S ) NGNS p
& \9‘,Q$ S Ees \Qo Qc q\fﬁo @‘Ti ﬂ‘-} \'@-0;}
EE PSP FELHL LS
CFD CTL CFD_Dexa 3 mgkg CFD_OF1_W 200 mg'kg

CFD_OFI W 100mg/kg  CFD_OF1_30E 200 mg/ky

CFD_OF1_70E 100

<ClMRRO] O3t 5E7] 24 SERAHe] SUEHCIY 2520 587 AEA] AL Ak A

CXCL-1,

HEZAARY x5, B H A2y, C HEANAY S5 AEp>

» OlM[RIX[ol ofsf REl &7 &4 S=2EoAM 72X HEZMHHLY S| HSAO|EFE
IL=17, TNF-a, MIP2E 2Aet 21 &HIEHMIE &2 Fo{ZolM & K&
0| 7old UM Hash HotE &S
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IL-6 mRNA RQ of CFD-CTL in Lung

YA
;.

ﬁd(' 2

&
N

Oy,

o & @
PRSI SR

[ 5
o

MIP-2 mRNA RQ of CFD-CTL in Lung

» 4 "4
e

[L-5 mRNA RQ of CFD-CTL in Lung

&
L

MUCSAC mRNA RQ of CFD-CTL in Lung

&

TRAC mRNA RQ of CFD-CTL in Lung

A F o

ROJNO

# O B S
F F°F &
FHFHFHFHFHPP
N A o LV B A

IO P

3 C-\'\.r -.,-6‘6{- q:&: .N:‘v_ Q)-;;?p ﬂ?'& g.q; “é'g‘a %\fz ;\;*Qc
& EFE SIS
D7 DR I L A P
\.;Q?ﬁeq\ 0,,C\/O,\\.- £ {‘\.d‘\,
PP LR
<R o3 387 &4 S2udAe] fulHR 222 JA WA SHAL ¥
S Aol E71Q1 S AAL el o] njX]&= FFF. A; CXCL-1, B; COX-2, C; IL-6, D;MIP-2,
E; IL-5, F; MUC5AC, G; TRAC>
ojMEXof ol FEE =&V &4 sS=ZEolM -l JI=XNEUA

(SDMA,

symmetric dimethylarginine)2F ADMA (Asymmetric dimethylarginine) ELISAZ £ &4
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gt 23, th=atof d|5to &HIEMRIZ &5 F0{70| SDMA, ADMA 25 ®2[4 UA
U2st HS ol S

SDMA level

B| ADMA level

0.2800 0.0556
0.2700 _ 00554
g .. S 0.0552
£ 02600 g,
& g 00550
g 0.2500 ] -
g =
3 g 00548
z 02400 il
= 3 00546
5 02300 <
< "’;j 0.0544
= e
0.2200 2 )
a 0.0542
0.2100 0.0540
0.2000 0.0538

<OlNIRER]o] o3t S 57] &4 SSR2A 2 SuFHAY FE29 W75 A #(SDMA)9} 713 &#A

Hoechst.

Tnf-a

=
SRA 24, A; SDMA, B; ADMA>

57| &4 SSLYM B ZEUe| ASHE IRAKT EHYE wel
H

= dgdZd =g (IHF, Immu

— =

ne histology fluorescent)2 2 =& EAMsH 21} =
(=)
=

of bl3to] fuchMolst &2 S0{ZolM IRAKT EHHE Wl (TNF-a, CXCL-2)0| 7o)
M OUH UF AS HOISUS

CFD_OFI W 200mghkg  CFD_OFI_30E 200 mghkg CFD_OFI_SOE 200mgkg  CFD_OFI_70E 200 mg/kg
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Yy

TNF - expression of fluorescence intensit

Normual CFD_Control CFD_Dexa 3mg kg CFD_OF1_W 200 mg/kg CFD_OFI_30E 200 mg’kg  CFD_OF1

Hoechst.

’

CXCL

100+

CXCL-2 expression of fluorescence intensity

SOE 200 mg'kg

<o) o3t 287 &4 S2PA] 2ultHAR 5529 IRAKI G

CFD_OFI_70E 200 mg'kg

» ojMleiX(of oo REE S5V &4 S22l H =2 HA A B EZAME nidjof 9

2hdl E = (collagen deposition), structure £&2| tracheolt} alveolar, 22|11 Cell &

inflammatory2} blood MlZe| Z&ME, TI2|11 PAS EAol 2|5t goblet MZ2| &%

£ stolst 23} gulgdelT 52 Foizol ol ulsh M

= — - —
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CFD_#UX 30E £F 8 200mpke

CFD_HUE § 238 200meke

Balbc_Normal CFD Control
FLR o s VIR BRI 3 S ¥ ?
A 75 ‘5‘.:_"'!”3 "{”‘ J‘-__""— P P i . ¢ 3 ""%G - of &
ALR, ; ; ‘ 3 )
Ve Y ,‘:3-_.\%;;:, P N, 3 : ?.23!
ot~ e X ;&?p '\ﬁ i T
pw v oy ALET .
4% M
LSRN S Rl
el iy § Dl 2
el T ¢ - . 9 | Lt -
s i W { o)
e Y a 1 }.ahz-%?‘-é‘«

CFD_HUE E FFE |
L

CFD_SUE o8 EFF 200me'ky
g - - i

3
o

L x 8
b
<O|N|HX] o] o]gt S&7] &4 SELEA

A; H&E, B; M-T, C; PAS>

)

Acid Schiff(PAS) —Alcian Blue G4 & AAISH = &3

=
RMQlEY FE5& Foi0| th=Foll HisH 7| = &fuf i &tM|z=
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Balbe Normal CFD Control CFD_Dexa Smgkg CFD HUZE 8 £5E 200mgke CFD HH= 8 88 100me ke CFD_HUE 308 TEE 200mgky
-
S5
= ¥
CFD MUE soE FFE 100mpky CrD % =

VX sE FFE 200mgkg CFD HUE soF FEE 100my/kg CFD HUE 70 FFE 200mpkg CFD HAE 0 FEE 100mgky

Balb'c_Normal CFD Control CFD Dexa Smekg CFD HUE § 55 F 200meks CED MW= 8 258 100meke

CFD W= WE 2FE 100meke CFD Sd= sof 100mg kg CFD MU X 70E TF 8 200mgky CFD_ MW= 70k FE 8 100mg kg
- & '
® 4 e — ]
L SR 5 R C b '
o o g f e b P
.3 ’ N-ﬁ

g
<ClAER O] o 557] 24 SERDNNY J|E £F] BA,
A; H&E, B; PAS>

ojMEHXloll 2fsf REE =2E7I

re>

2 =2 PBMCs wAM=Z HWEAMOAM =24
neutrophils ZtHM Z== (CD4+ / CD8 +,Gr-1+ /CD11b+ absolute No.)2t T helper Z T A
Z 5 (CD4+ absolute No.)2F c/s T ECfM Z4 (CD8+ absolute No.)& £4{%+ Z 1} &4}
|

F
=

=

o o =

Y FEES FoiZ0| =0l vk == dekS 2elsIUS.

>

Total immune cell subtypes (gated percent (%)

Total immune cell subtypes (gated percent (%)

el

Lymph.&Neutropils cells in PBMC(%)

00 ELymphocyte(%) BNeutrophils(%)

Eosinnophils cells in PBMC(%)

R S I IR M IR
" S S EE
Q‘\.@@“’Q@,\ﬁ

A 3 s G
©° 3 < 1,6* NN N NI 4 )
CFFada s & >

¢ OO O O O E) O O‘( 0 0(, .§; .gc

Q’Q\’o/ R L
<
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C | Total immune cell subtypes (gated percent (%) @ Total immune cell subtypes (gated percent (%)
25 1
80 BCD4+ (%)
BCDs+(%)

CD4" & CD8* cells in PBMC(%)

Gr-1'CD11b* cells in PBMC(%)

<OINIEA] o] Qg 5F7] &4 =224 9 PBMCs fAIZ 4.

A; lymphocyte & neutrophils, B: eosinophils, C; T cells, D; &2 neutrophils>

= O|MHX[of] 2ols REE S57| &4 SEZEel H=ZolAM & leucocytes MOIMES
(lymphocytes, neutrophils, monocytes, eosinophils absolute N

0
Meld &= Fo{Zo| =0l vlsh HM== S &A=,

absolute number B | absolute number

100+
90
80

®mLymphocyte(x10es) 50 s
ONeutrophils(x10e5)

Eosinophils No..in Lung (x10%)

ph& Neutrophils absolute No. in Lung (x10°)

Lym




Total immune cell subtypes
& absolute number @ P
_ BCD4+(x10e5)
9 1 20 BCDS8+(x10e5)
g | 80

70
60

n o

-

CD4"' & CDS8* absolute No..in Lung (x10%)
=
S

CD4*CD69* absolute No..in Lung (x10%)

E absolute number

30 1

(x109)

Gr-1*CD11b* absolute No..in Lung

<ON[RA]O Qe 257 &4 FS22oANY ¥ =X FAX 4.

A; lymphocyte & neutrophils, B: eosinophils, C; &2 T cells, D; T cells, E; &4 neutrophils>

= O|MEHX|of| o5l FEE 57| &4 S22 HEMAMOIM & leucocytes HHM EZS

Mg &= Fo{Zo| =0l vlsh HM== &S &A=,
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>]

Lympho & Neutrophills absolte No..in BAL (x10%)

CD4* & CD8' absolute No..in BAL (x10%)

absolute number B | absolute number
180 = B Lymphocyte(x10e5) 100 1
il BNeutrophils(x10es) 90
160 1 &
1 S 80
140 1 F] g _
] ? 0
120 1 E‘ E 60
100 1 5 ‘s 50
- Z
80 1 K 2 40
60 1 - 2 30
™ -
40 9 - L 20
=10
€ o
o

absolute number

BCD4+(x10e5)

AacD8+Hx10e5)
160

140

120

100

Gr-1* CD11b* absolute No..in BAL (x10%)

L=
By,

<OlNREA ] 23t 257] &4 SESE2AAY HEAXRY SAE

A; lymphocyte & neutrophils, B: eosinophils, C; T cells, D; &4 neutrophils>

E7| &4 SERHOIMNO| AHIEMOIY 258 X8|

- oMol o3t 3E7| FEuSof il aulciMoIEEE S| HHE FSO
IRAK1 A3l olX|5i0d, o|Meix|of o|s) MA == ROSS X ZH5IT NFKB 2
= 52 ofFao=A EEN oytokineSel MMS Moot ZHo= mekE.
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dust, | DNA/RNA

PAILD = Fine dust
(PM10-like) :

-~

R e e el

LN

ERM-CZ120

Tnhibited by OH-30E

R

~

Immunohistofluerescence (THF) staining of IRAK 1 and signal transduction of OH-30E

via the NE-+E and MAPK pathways inlung tissue

<EUIGHAREER TR o3t

AFUS AAYIA BAE>

SE7| MM EHIEMAY =dE EF &3
Melod7 AILE HIEo 2 EHIEMQIEFES0| ol £351&2(10-2020-0034482)2 2t=
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FaME
2oy
mao 29
gan a3
@99 33

2

i}

3

m

sl

fol
il

o

=
E)

20

202003
&A=
10-2

) B HS(F)
4482 (B 512 1-1.2020-0296789-85)

FFE
£5 4(9-2011-000590-5)

SO BUH AHE A8l YU 2RE U
OHSXH AT ZZT) 225 WL AN

-008943-4)

HISTHEE Z A8
=
=

ol

<< OHf >>

LA ﬁ:J S 920 BAHS
’H ol 2 2alin

o2 SNE'_‘N

SESHNOM S YN DYLBEFUANIEE

‘EHH CIEETl S 22 QEg4EH 4%, GEAYE
SO0 0F =L

L OIEE|E AE (A E)E 0|8
FH=IHBHASRH 23|

2. AT WTH S £ Y U 2 YR
1) AN et e =5 S%
O o|MHX| SL2RH T57| 25 & /HE A+ 7|4 AE e
O 57| A4 /MEUEY J|sdAZE Aok MY (X=2=E)
O UL E &85t MEH E AMASE
2) AF7feutA o L&
O &HIEMIZE M E SE4
P2 2 AL oM P ERE ALSE = EHEMOlE S| TEH S Dokst XL FXAt
MESIY ™Y TAHSIIA 520, et o=z Alg S A0 E AR+ 54
genome F2/0l IX|et rbcL FHEAIE EAIOIHZE ALSSH0{ PCRYHCS Z EA e Z 1)
SolHMol ME2 EMEen], o|2{st Zut= &M QIE bl XA Mo o st o]
B FXo ojet A= mehaE | matA, 2, AlE S92 Xt0AHZE Bo| At8 == ITSH
£ PCRYUHES 0| 85t0{ EAMZ FEslo] SEMS THOIUS
= SHIERMOIE TS MY 24
® £HIEMeIEe] ITS M2 ?et primer A2 = Ct32 £t
Primer M
TS 5 -TCCGTAGGTGAACCTGCGG-3’
ITS4 5 -TCCTCCGCTTATTGATATGC-3’
@ PCR =2 ch53} &t
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PCR

rz
0l0
B
N

Step 1 96°C, 10 min

Step 2 95C, 1 min

Step 3 51°C, 1 min 35 cycles

Step 4 72°C, 1 min

Step 5 72°C, 10 min

AGACCCGCGAACATGTTTTCCCATGAACACG
CAGGGAGGGGCGCCTCTGCCCCCTCCCTGGC
GCAACAACAAACCCCGGCGCGAACCGCGCC
AAGGAACACGAACTAAAGGCGTGCCCGCCC
GCGCCCGGTCCGCCGGCGLCGCGEGGGGLGGCA
CCTGTCCCTACTTAAAACGTAACGACTCTCG
GCAACGGATATCTCGGCTCTCGCATCGATGA
AGAACGTAGCGAAATGCGATACTTGGTGTGA
ATTGCAGAATCCCGTGAACCATCGAGTCTTT
GAACGCAAGTTGCGCCCAAAGCCTTCCGGCC
GAGGGCACGTCTGCCTGGGCGTCACGCATCG
CGTCTCCCCCCCGCCTGCCGGGGGGAAGGAT
GATGGCCTCCCGTACCCTAACCGGGCGCGGC
TGGCCTAAAACGGGAGCCCGCGGCGACGAGC
TGCAGCGGCGATTGGTGGTGGACGAGGCCTT
CGAGGCCCCCGTTTGCATCGCGTCGCGCACG
CACGCCGTCGGAGAAGGGCTCGTTGGACCCT
AAGGTGTTGCTGAAAAGCACAAACCGTTGCG
ACCCCAGGTCAGGCGGGGCTACCCGCTGAGT
TTAAGCATATCAATAAGCGGAGGA

rk
[nny
n
>
o
bl
-~
w
=
N
2
n
rk

HISFM QI ITS1/4 A ML

EEMOIEF TS M A MYE S NCBI GenBankE 0| 23101 BLASTE 25t 2.
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O

BLASTN 2.10.0+

Reference:

Zheng Zhang, Scott Schwartz,
“A greedy algorithm for aligning ONA sequences™,
T(1-2):203-14.

Lukas Wagner, and Webb Miller (2000},
J Comput Biol 2000:

Database: Nucleotide collection (nt)
58,207,825 sequences: 284,713,873,000 total letters

Query= SBD-1TS1_E04

Lenath=E12
Score E
Sequences producing significant aligneents: (Bits) Yalue
ABZE0211.1 Opuntia ficus—-indica genes for 185 rPMA, 1TSI1, 58S fR... 1129 0.0
EJT35529 1 Opuntia humifusa isolate OH 1 185 ribosomal RHA gena, i LR 0.0
JETET0EE. | Opuntia martiniana clone 48 185 ribosomal FNA gene, pa... 1114 0.0
JETETOS! .1 Opuntia martiniana clone 45 18S ribosomal FM& gene, pa,.. 1114 0.0
JETET03T. | Opuntia bahamana clone 6 185 ribososal FNA aene, parti... 1114 0.0
JETETOEE. | Opuntia bahamana clone 10 185 ribosomal BHA gene, part.,. 1114 0.0
JF7RTONL .1 Opuntia dillenii voucher 3312 185 ribosomal PNA gene, ... 1114 0.0
JETBEEES. | Opuntia engelmannii war. lindheimeri voucher 3506 185 ... 1114 0.0
JETET0I0.1 Opuntia dillenii voucher 3220 185 ribosomal RMA gene, ... 1112 0.0
1 Opuntia oricola voucher 0178 185 ribosomal RHA gene, p,.. 111 0.0
JETBESE1. 1 Opuntia durangensis woucher 0166 185 ribosomal FHA gen.,. 1112 0.0
JETERSZE. 1 Opuntia cubensis voucher 3968 185 ribosomal RNA gene, ... 1112 0.0
JETEES0E. | Opuntia humifusa var, ammophi|a voucher 2753 interpal ... 1112 0.0
EUEST0S4. 1 Opuntia joconostle cultivar Xoconostle colorado 188 ri.,. 1112 0.0
UB3T063. | Opuntia joconost|e cultivar Xoconostle blanco 185 ribo... 111 0.0
JETETIZ. ] Opuntia carsteni] clone 35 188 ribosomal ANA gene, par... 110 0.0
JETHT063.1 Opuntia martiniana clone 43 185 ribosomal RNA gene, pa.,. 1109 0.0
JETETIEE. 1 Opuntia cubensis voucher 3907 clone 83 185 ribosomal R... 1109 0.0
JETBESEE. | Opuntia pusilla voucher 1920 185 ribosomal RHA gene, p... 1109 0.0
JETEESSE. 1 Opuntia lucayvana voucher 0393 183 ribosomal BMA gene, ... 1 0.0
JETBRSEE, | Opuntia ellisiana voucher BS 1083 185 ribosomal RNA ge... 1109 0.0
JETEESSE . | Opuntia ellisiana voucher 0040 185 ribosomal RMA sene, ... 1109 0.0
JURAET21 .1 Opuntia pusilla Isolate LCH 843 165 ribosomal RNA gene... 110 0.0

aulorMol kel |T81/4 SEAF Mol of 3 BLAST Z3h 5t

® ANZE2 AEE &HIEMOIE ITS RUAN MPE BAMSH 23, Opuntia ficus—indica®l
ITS1/4 REX ME1t 100% LX|Ste W2 EAMEon, ol= 27| ofatstif 2
MTFZoAM Muf=l= HAX2 S22 SHIEMelE S gole = A S, Eot, A
HEZ S2|R= Opuntia humifusa®l 1TS1/4 ME1l= 99% A= S 2o w2t 2
Aol AlEE= 2HlEMOlZ N MEAXE TS REA 2M 2 S 22 = USS
2holst &

EHIE MR TS SEEL T Mt

N @ SHIEMIEMFE ST EUE 557 dd 7idHeldd |=E2 JfeYsty| ¢lstd =&,

S5, 2Ust 1IH 2 HH = TSI S, E£5f, SHIEMIFTEsZ 2ol et X E=

g gelsldn, SHIEMINFESZELUS RE7(8 A¥AIE ¥ 57| M =87

M AT 52 TAHSIUS. Eot, SHIEMAEFEES &3c AIME et s M

2 AMHEZAIYE HES 7Lsto SsATF7|2e Mt o A XM SAI A Z2

Q=AES M35US

SHIEMOI AT ZE SR 2L N M4t

@ SHIEMOIZAFTE R 2L MM @ SHIEMOIZ 7| AX=22 FE7|0 €10 AE
SHH] 108 2 FH(50%)2 A 71510 65TColA] 5A|ZF St 1x} &8t & st



B Z2OIM 2% FES MAl HUS. FEUS
e e

Off
A
H
02!
o
X
2
b

=
mjo
Ml

J e A O
Ax3% NE NEUNE EX 3}’;52;@ TR
1) gxE | 2uigHan 27 AxE 0.39 100
J
1x} =2
smeiﬂt;iéqm] 6515 °C, 1000~
e 5 hrs 1,500
10 ~ 15 ¥4 £
2) &&
ox} X3
50% 7(<x4} szj; o) 65£5 °C, 1000~
e 3 hrs 1,500
10 ~ 15 8j3 £
J
Fhetalofat, oo
3) ojx} Pore size : 1 050
1 ~ 100um ’
!
A o) AN
4) =% euEEE 0.195 80
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5) 3|4 FA4 10 Brix o]s} 0.102 400
|
6) A+t 95+2°C, 120% 400
|
-35 ~ -80°C,
7) §231x 1.645 24
3~7Y
|
8) =2 15 ~ 25 mesh #2j 1.645 24
|
9 =% HrEY 2 0~ 5%
|
10) 9= Nt A= 2 S L P TR
) ]’ R e 1.645 24
=) ( OFI-50E )

=
b AHIEMOIRFTE =29 HPLC 240 M major peakel S22 5|4510{ NNR 2M 2
AAISH] =& FHSIYS

— "H NMR(400 MHz, CD30D): & 7.87(1H, d, J=2.0 Hz, H-2’), 7.55(1H, dd, J=2.0,
8.4 Hz, H-6’), 6.84(1H, d, J=8.8 Hz, H-5), 6.33(1H, d, J=2.0 Hz, H-8),
6.13(1H, d, J=2.0 Hz, H-6), 5.16(1H, d, J=7.6 Hz, H-17), 4.45(1H, d, J=1.2
Hz, H-177), 3.88(3H, s, H-OMe), 3.76(1H, dd, J=1.2, 11.2 Hz, H-67),
3.53(1H, dd, J=1.2, 3.2 Hz, H-27), 3.42~3.35(5H, m, H-27, 37 3 57 6
7), 3.18(2H, m, H-47, 4#7), 1.02(3H, d, J=6.4 Hz, H-6")

— 5C NMR(100 MHz, CD30D): & 179.7(C-4), 166.4(C-7), 166.3(C-5), 159.3(C-2),
158.8(C-9), 151.2 (C-4/), 148.7(C-3’), 135.9(C-3), 124.4(C-6’), 123.4 (C-1
/), 116.5(C-%), 115.0(C-2’), 106.1(C-10), 104.9 (C-17), 102.9(C-17),
100.4(C-6), 95.4(C-8), 78.6(C-5”), 77.7(C-3”), 76.3(C-27), 74.2(C-4"),
72.7(C-3”), 72.5(C-27), 72.0(C-4”), 70.2(C-5”), 68.9(C-6”), 57.2
(OCH3), 18.3(C-6") .

@ HPLC 2MolAM major peakE NMR A&t Z2} Narcissin2 =z 22l = AS. o|of}

N
2f, =& X ZEMES Narcissin 2 MHSIFS.

ofr
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[EHIEMOIMFEZEZFE2Y X EHE &M =A]
Instrument Waters Alliance HPLC 2695/996
Detector PDA
Wavelength 363 nm
ShiseidoCapcel | Pak C18 column MGII,
Column
(250 X 4.6 |.D.mm, 5 um)
A 0.1 % Trifluoroacetic acid in DW
B : 60% Acetonitrile
Time(min) A(%) B(%)
0 90 10
10 70 30
Mobile phase 12 70 30
15 67 33
32 60 40
36 0 100
45 0 100
50 90 10
60 90 10
Flow rate 0.6 mL/min
Injection volume 10 pL
Oven temperature 40C
[CHEFMH A SHIEMOIMFEsEEY E2 4]
Lot
1 88 = 5 = H| D
NEas
- == == o=
CH &t = = =44 =2
Narcissin 1.51 1.5 1.5
0.050
0.030
. 0.020 ‘
0.010 A
Il
A M ‘v\ |t ﬂN \ . | U .
—_— .,\’L—r—" A ML .ﬂ"l,“, JUL.M N Y L W
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(op) 27171 & EAM=A
Instrument Waters Alliance HPLC 2695/2996
Detector PDA
Wavelength 363 nm
Shiseido Capcel!| Pak C18 column MG Il (250mm X
Column
4.6 |.D.mm, 5um)
A :0.1%Trifluoroacetic acid in DW
B : 60 % Acetonitrile
min A (D) B (%)
0 90 10
10 70 30
Mobile phase 12 70 30
15 67 33
32 60 40
36 0 100
45 0 100
50 90 10
60 90 10
Flow rate 0.6 mL/min
Injection volume 10 plL
Oven temperature 40 C

M/H 8.

HEAl S /4. Of4

/|

— &
<3|
= | =

/4.7 /4.7 1HEAE

/Lt .BGLBHO| w}=E.
Hx=A
= A=A = AHxEA
NE2E 25C, 35C, 45C SESI AL 127 &
o =+ - Al Sl = 7
FE2T 35C EElay 3
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6 MEAMEHXE 77|17 &
s | 2= ANEY w718 (FHY)
SBD Lot 1 152.2
35 C SBD Lot 2 147 1
SBD Lot 3 193.1
N SBD Lot 1 192.3
Hd8 |25 T SBD Lot 2 130.7
o SBD Lot 3 115.2
SBD Lot 1 122.3
45 C SBD Lot 2 164.3
SBD Lot 3 313.1
« Ao HEAFT2 2 HEI A o] AV MEe 7|2t AEAE XEEM &
EX7} Hol MEoME ML S
A2 (FE)2 ¥ HE2C=U MF Ay
o =7 A
- X7 d2(wsS) ¥ 82 A¥ExA
(1) M= 4-&-¢ : 2021.07.23.(SBD Lot 1), 2021.07.26.(SBD Lot 2),
2021.07.29.(SBD Lot 3)
(2) E&=A : 35, 25, 45 C
(3) =7| M2(®5) ¥ 8 2x=A AMda : 2021.07.30.
- Z7| Calibration curve
Calibration Curve(=7| A2 ¥ HG2E=71)-2021. 07. 30(35, 25, 45TC)
(ppm) Area Graph
3.21875 64521 .72
6.4375 135716.35 8o
12.875 248341 .24
25.75 551923.15
51.5 110037521
103 251665738
206 4985262 .64
= -57587 .66
y-&H# 24477 .42
ARTA %= (R2) 0.9991
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: 2021.07.23.(SBD Lot 1), 2021.07.26.(SBD Lot 2),
2021.07.29.(SBD Lot 3)

1 35, 25,45 C
: 2021.08.25.

— 1A} Calibration curve




HE82Ex71)-2021. 08. 25(35, 25, 45C)

Graph

Calibration Curve(1x} A2
(ppm) Area
5.4375 142304 .82
10.875 283201.66
21.75 569114.91
43.5 1136580.33

87 2314626 .46

174 4540183.84
7127 4465 .83
y-2H 26153.53
AbEbA == (R2) 0.9999

Cdintntian P

ey

— 1Xt Chromatograph

1X} Chromatograph

35 T 25 T 45 C
- 1A A2 BMZ0 35 C
Al2™ SBD Lot 1
Al 5HE Sample 1 Sample 2 Sample 3
o 4 Sgl et 2ok Sgl ekl B2ab ) SEl Al Zaf
X #EMZ 22 (mg/g) 1.47 1.49 1.49
" (mg/g) 1.49
B e =4 =4 =4
Al SBD Lot 2
Alslsh= Sample 1 Sample 2 Sample 3
o A SE Lz Bab | SEl EtAl Bk | SE ek Bk
X EMEE2(mg/g) 1.51 1.49 1.51
" (mg/g) 1.5
& 24 24 | =
Alz™ SBD Lot 3
Al 5HE Sample 1 Sample 2 Sample 3
o 4 SE Lz B SEl 2tAl BFab | SE ek Bk
X EY 2 (mg/g) 1.5 1.51 1.52
- (mg/g) 1.51
O &hd 2 =4 =M =4
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(3) A&l : 2021.09.27.

— 2Xt Calibration curve

Calibration Curve(2x} A= 2

HE82Ex71)-2021. 09. 27(35, 25, 45T)

(ppm) Area Graph
5.4375 141990.09 B 3 et
10.875 284316.42 Cabbraticn s
21.75 572624 .05

43.5 1136770.9

87 2257930.4

174 4523212.9
= 3482.367
y-HH 05968 . 84

ah2tA 4= (R2) 0.9999

— 2X} Chromatograph

2X} Chromatograph

35 T

25 C

45 C
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- 22Xt & EAMZ1t 145 C
N SBD Lot 1
Alslst2 Sample 1 Sample 2 Sample 3
o A sEl L2 2ab ) S L2 2ol | S22 2ot
X EMHEs=H(mg/g) 1.52 1.48 1.55
" (mg/g) 1.52
of &t 2 24 | 24 24
AlzH SBD Lot 2
Alslst2 Sample 1 Sample 2 Sample 3
o A Sl Lz B SEl EtA Bab | SE g Bk
X EMEE2H(mg/g) 1.53 1.49 1.54
" (mg/g) 1.52
of 2t 2 24 | 24 24
AlEd SBD Lot 3
AlEst2 Sample 1 Sample 2 Sample 3
o A S8 Lz B SEl EtAl Bab | SE g Bk
X ExMEetz(ng/g) 1.49 1.5 1.47
= (mg/g) 1.5
CH & =4 =4 =4
@ 3% AE - e Z
- 3% A2(RE) ¥ H82E AHEH
(1) M= 4A-&-2 @ 2021.07.23.(SBD Lot 1), 2021.07.26.(SBD Lot 2),
2021.07.29.(SBD Lot 3)
(2) E&==xAH : 35, 25, 45 C
(3) Algel : 2021.10.26.

— 3%} Calibration curve

Calibration Curve(3x} A2 2 H2=25F7x71)-2021. 10. 26(35, 25, 45TC)
(ppm) Area Graph
5.4375 142538 .4 1 s
10.875 283737.22 T
21.75 57090559
43.5 1134768.2

87 2286044 1

174 4595450.6 |
7127| -6143.553
y-=H 26419.43

A2 5=(R2) 0.9999
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2021.07.29.(SBD Lot 3)
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— 4z} Calibration curve

Calibration Curve(4xt A2 2 SHE2Ex71)-2022. 01. 25(35, 25, 45C)

(ppm) Area Graph
5.4375 141077 .31
10.875 281297.19 Eq 5139393929318521838
21.75 563707.86 5
/a
43.5 1130272.9 anct] a
| _—
87 2336817 .52 el -~
o
174 4621739.22 -
7127 -9885.501 2//
J =
y-AH 26664 .4 5
AFZEA 4 (R2) 0.9999
- 4=} Chromatograph
4Xt Chromatograph
]
L — e —
35 C 25 C 45 C
-4 A2 2Ey - 35 C
AlEY SBD Lot 1
Alsista Sample 1 Sample 2 Sample 3
o A Sl Lz Bab ) SEl EtAl ZFab ) SE LEt Fak
X EMESH2E(ng/g) 1.5 1.5 1.49
" (mg/g) 1.49
a2 24 | 24 | S
Al2Y SBD Lot 2
AlSst=E Sample 1 Sample 2 Sample 3
o A SE L2 Hob | S8 L2 2ab | S22 2ak
XNEMEe2E(mg/g) 1.5 1.49 1.49
" (mg/g) 1.5
N =4 =4 =4
AlE2™ SBD Lot 3
AlSsH2 Sample 1 ‘ Sample 2 ‘ Sample 3
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(1) M= 4.9

(2) E&==xAH : 35,
(3) Alglal @ 2022

: 2021.07.23.(SBD Lot 1), 2021.07.26.(SBD Lot 2),
2021.07.29.(SBD Lot 3)

25, 45 C

.04.28.

- 5z} Calibration curve

Calibration Curve(5Af &2 2 HE2F=71)-2022. 04. 28(35, 25, 45C)
(ppm) Area Graph
3.21875 63460.22
6.4375 136226.05 o ooumooerom
12.875 276635.3 ]
_El
25.75 577854 .63 //
51.5 1159204 .83 15v108] -
103 2320729.6 | " //'/
5.0x105 /E/
7127| -9597.78 ) %2//
y-=H 22642.12 -
A2 A 4= (R2) 0.9999
- 52} Chromatograph
5Xt Chromatograph
uns|
m‘m‘
- 5% Ae BAAs - 35 C
AlE2™ SBD Lot 1
AlSsHE Sample 1 Sample 2 Sample 3
o & Sl i Bab ) sgl et B2k SE gt Z2F
X E2M 22 (mg/g) 1.49 1.49 1.5
"t (mg/g) 1.5
a2 24 | 24 | =4
Al2Y SBD Lot 2
AlS5HE Sample 1 ‘ Sample 2 ‘ Sample 3
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" (mg/g) 1.5
&7 24 24 24
62+ A3 - 12714 A3
- 5% M2(%E) ¥ H82c dExY
(1) M= &d--2 : 2021.07.23.(SBD Lot 1), 2021.07.26.(SBD Lot 2),
2021.07.29.(SBD Lot 3)
(2) E&==2 : 35, 25, 45 C
(3) Al : 2022.07.25.

- 62} Calibration curve

Calibration Curve(6it A2 2 H=2257x71)-2022. 07. 25(35, 25, 457TC)
(ppm) Area Graph
3.21875 68710.5
6.4375 136732.22 " it
12.875 278386.55
A
25.75 577787.71 - //
51.5 1160008 . 37 _—
103 2334447 .07 Z//Z
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AbZEA 4= (R2) 0.9999

- 62} Chromatograph

6X} Chromatograph
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AlE2Y SBD Lot 2
A5 EHE Sample 1 Sample 2 Sample 3
M At Sgl et 2ok SEl ek Z2a ) SE gt Zab
X EM 2t (mng/g) 1.5 1.48 1.5
Yt (mg/g) 1.49
St =4 =4 =4
AERY SBD Lot 3
Al EHE Sample 1 Sample 2 Sample 3
M At Sg et 22| S@ et 2 | Sl LRt Zak
x| ZEd = etE(mg/g) 1.5 1.51 1.49
Ht(mg/g) 1.5
Ehr ot =4 =4 =4
® FEXNEME A LA oolH
EHIHMRIYFESZ2L 22X
=5 Z|=H7 T x| 2 stz =
= | NEE N R smes | TR G | mele | SO
| M2REZA(FS, 35, 25, 45C)-2021. 07. 30
15.924 50 0.98 515.5 1.51
SBD Lot 15.844 50 0.98 512.4 1.52 1.51 0.01
16.311 50 0.98 533.4 1.50
35, 15.104 50 0.98 493 1.50
25, 45 SBD Lot 15.007 50 0.98 484 .4 1.52 1.50 0.01
(¢ 14.154 50 0.98 463.7 1.50
14.881 50 0.98 485.2 1.50
SBD Lot 15.768 50 0.98 513.1 1.51 1.50 0.00
15.935 50 0.98 521.9 1.50
11X A22ExH (7S, 35C)-2021. 08. 25
20.570 50 0.98 684.7 1.47
SBD Lot 15.377 50 0.98 504 .36 1.49 1.49 0.01
15.739 50 0.98 516.7 1.49
17.425 50 0.98 564 .4 1.51
35 T SBD Lot 14.934 50 0.98 492.5 1.49 1.50 0.02
14.507 50 0.98 470.2 1.51
13.963 50 0.98 455.5 1.50
SBD Lot 16.569 50 0.98 537 1.51 1.51 0.01
17.110 50 0.98 549.9 1.52
A M22EH(F8&, 351C)-2021. 09. 27
17.425 50 0.98 570.3 1.50
SBD Lot 16.167 50 0.98 522.7 1.52 1.51 0.01
35 C 16.739 50 0.98 545.2 1.50
13.848 50 0.98 444 .7 1.53
SBD Lot 1.51 0.02
16.048 50 0.98 526.3 1.49
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50 0.98 432.9 .51
50 0.98 502.6 .51
SBD Lot 50 0.98 483 .1 .52 .51 .00
50 0.98 577.2 .51
Xt A22EEA(FS, 35C)-2021. 10.
50 0.98 450.7 1.52
SBD Lot 50 0.98 492 .4 1.50 .51 .01
50 0.98 571.3 1.51
50 0.98 547.3 1.50
35 1 SBD Lot 50 0.98 503 1.53 .51 .01
50 0.98 488.9 1.50
50 0.98 600.1 1.51
SBD Lot 50 0.98 543.7 1.50 .50 .01
50 0.98 566.3 .49
22ExZH(®S, 35T)-2022. 01.
50 0.98 579.7 1.50
SBD Lot 50 0.98 455 .1 1.50 .49 .01
50 0.98 459.2 1.49
50 0.98 596.4 1.50
35 1 SBD Lot 50 0.98 471.3 1.49 .50 .01
50 0.98 533.8 1.49
50 0.98 559 1.50
SBD Lot 50 0.98 442 .2 1.51 .50 .00
50 0.98 643 .1 .50
S5A A22EXEA(FRS, 35C)-2022. 04.
50 0.98 602.2 1.49
SBD Lot 50 0.98 480.3 1.49 .50 .01
50 0.98 442.7 1.51
50 0.98 480.8 1.51
35 1 SBD Lot 50 0.98 383.3 1.49 .50 .01
50 0.98 524.5 1.48
50 0.98 518.6 1.49
SBD Lot 50 0.98 466.6 1.52 .49 .02
50 0.98 378 .1 1.48
22EXH(F&, 35C)-2022. 07.
50 0.98 411 .1 1.48
SBD Lot 50 0.98 488.7 1.50 .49 .01
50 0.98 549.3 1.48
50 0.98 566.4 1.48
35 7 SBD Lot 50 0.98 580.4 1.49 .49 .01
50 0.98 485.6 1.49
50 0.98 501.2 1.49
SBD Lot 50 0.98 554 .1 1.49 .49 .01
50 0.98 506.7 .50
g ST HE2E=x




=5 =By 7l = s
T | MEE | AR smoes | ARHRE | g | (BE) L s0
1t HB2Ex74(25 C, 45 C)-2021. 08. 25
13.364 50 0.98 4288 1.53
25 C 15.123 50 0.98 488 1 15 | 15 | 0.01
wp Loy 1 | 15551 50 0.98 504.6 1.51
21 181 50 0.98 676.2 1.53
45 C 15.085 50 0.98 486..4 15 | 15 | 0.01
15.543 50 0.98 502 1.5
14.960 50 0.98 477 1 154
25 C 16.424 50 0.98 527.9 15 | 1.5 | 0.01
17.308 50 0.98 552 1.54
SBD Lot 2
17.457 50 0.98 566.2 1.51
45 C 18.895 50 0.98 603.4 153 | 1.53 | 0.01
15.996 50 0.98 511.7 1.53
18.297 50 0.98 5884 1.5
25 C 16.709 50 0.98 533.3 154 | 1.54 | 0.02
w0 Loy s | 1622 50 0.98 509.7 1.56
16.125 50 0.98 516.3 1.53
45 C 14.853 50 0.98 477 6 15 | 15 | 0.01
15.991 50 0.98 521 5 1.50
oxt ST E(25 C, 45 C)-2021. 09. 27
17.118 50 0.98 5582 1.50
25 C 14.83 50 0.98 482 .4 150 | 1.51 | 0.02
w0 Log 1 | 18:888 50 0.98 604.2 1.53
16.216 50 0.98 522 3 1.5
45 C 15.085 50 0.98 497 .9 148 | 152 | 0.03
14.767 50 0.98 466.2 1.55
16.309 50 0.98 533.7 150
25 C 15.056 50 0.98 491 .4 150 | 1.52 | 0.03
15.455 50 0.98 489 1 1.55
SBD Lot 2
16.089 50 0.98 514 1 1.53
45 C 17.246 50 0.98 568.2 149 | 1.52 | 0.03
15.026 50 0.98 477 3 154
17,421 50 0.98 564.5 1,51
25 C 17.656 50 0.98 5804 149 | 150 | 0.01
16.112 50 0.98 529 .4 1.49
SBD Lot 3 | 46 707 50 0.98 5502 1.49
45 C 16.114 50 0.98 526.7 150 | 1.5 | 0.01
14.051 50 0.98 468 .1 1.47
3%t RS Tx(25 C, 45 C)-2021. 10. 26
25 C | SBD Lot 1 | 15.129 50 0.98 490 150 | 1.50 | 0.01
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15.637 50 0.98 510.8 1.50
16.171 50 0.98 527.8 1.50
12.090 50 0.98 390.2 1.52
45 18.382 50 0.98 609 .1 1.48 51 02
16.200 50 0.98 5228 1.52
17.374 50 0.98 572.2 1.49
25 16.608 50 0.98 536.9 1.52 50 .02
17.443 50 0.98 573 1.49
SBD Lot 2
15.854 50 0.98 513.9 1.51
45 17.18 50 0.98 565.5 1.49 50 .01
16.058 50 0.98 502 2 1.51
17.809 50 0.98 581.5 1.50
25 16.020 50 0.98 5247 1.50 51 .01
18.095 50 0.98 582.3 1.52
SBD Lot 3
15.732 50 0.98 507.9 1.52
45 14.725 50 0.98 488.7 1.48 50 02
14.118 50 0.98 458 .6 1.51
4R} HE22T =M (25 T, 45 T)-2022. 01. 25
16.960 50 0.98 5528 1.50
25 18.166 50 0.98 595.6 1.49 .50 .01
13.029 50 0.98 428 .9 1.49
SBD Lot 1
19.140 50 0.98 629.8 1.49
45 14,904 50 0.98 488 .5 1.49 49 .00
14.785 50 0.98 485.2 1.49
13.526 50 0.98 441 4 1.50
25 15.495 50 0.98 514 .2 1.48 49 .01
10.415 50 0.98 3425 1.49
SBD Lot 2
18.869 50 0.98 619.7 1.49
45 16.424 50 0.98 540.6 1.49 50 .01
14.658 50 0.98 477 .4 1.50
10.452 50 0.98 342 .6 1.49
25 13.314 50 0.98 433.9 1.50 .50 01
15.231 50 0.98 500.2 1.49
SBD Lot 3
15.918 50 0.98 527 1.48
45 12.418 50 0.98 412 1 1.48 .49 .02
16.688 50 0.98 542 .3 1.51
5A LIR2T M (25 C, 45 T)-2022. 04. 28
16.287 50 0.98 533.9 1.49
25 17.294 50 0.98 564.7 1.50 49 .01
SBD Lot 1 12.758 50 0.98 420.2 1.49
. 15.406 50 0.98 503.9 1.50
45 49 02
19.549 50 0.98 652.7 1.47




18.222 50 0.98 590.6 1.51
17.902 50 0.98 586.4 1.50
25 T 14.087 50 0.98 461 .1 1.50 .49 .01
15.898 50 0.98 527 1.48
SBD Lot 2
16.186 50 0.98 533.8 1.49
45 C 12.41 50 0.98 407.5 1.49 .50 .01
15.442 50 0.98 500.7 1.51
14.104 50 0.98 460.3 1.50
25 C 10.995 50 0.98 358.6 1.50 .50 .00
11.054 50 0.98 360.7 1.50
SBD Lot 3
15.030 50 0.98 488.7 1.51
45 C 19.133 50 0.98 639.6 1.47 .50 .03
14.989 50 0.98 485 .1 1.51
A H82E=71(25 C, 45 C)-2022. 07. 25
14.962 50 0.98 490.8 1.49
25 T 15.673 50 0.98 514.8 1.49 .50 .01
12.599 50 0.98 410.5 1.50
SBD Lot 1
15.465 50 0.98 511.8 1.48
45 C 17.367 50 0.98 570.6 1.49 .49 .01
15.712 50 0.98 516 1.49
17.231 50 0.98 565.1 1.49
25 C 16.007 50 0.98 520.9 1.51 .49 .01
17.849 50 0.98 592.4 1.48
SBD Lot 2
13.292 50 0.98 433.7 1.50
45 C 15.777 50 0.98 522.6 1.48 .49 .01
16.844 50 0.98 551.2 1.50
16.345 50 0.98 541 .1 1.48
25 T 14.997 50 0.98 497.8 1.48 .49 .02
14.305 50 0.98 464 .6 1.51
SBD Lot 3
12.571 50 0.98 410.5 1.50
45 C 14.802 50 0.98 478.8 1.51 .50 .01
15.620 50 0.98 514.6 1.49

® w&7|e ol A &2t HiofE

@b Lot 19| #&7|ehttE Z 2}

A
- LA

TAE(ZI27] kel AL

_57_




T g | InC biyEE | m7I87 | mMel wma| k
0 | 1.51 | 0.4121007
1 1.49 | 0.3987761
2 | 1.51 | 0.4121097 0 0007607
9 _ y = -0. t
35 C | 3 | 1.51 | 0.4121097 | 0.4091265 | -0.000781 o 007807t | 0.000781
6 | 1.49 | 0.3987761
9 1.5 | 0.4054651
12 | 1.49 | 0.3987761
0 | 1.51 | 0.4121007
1 1.52 | 0.4187103
2 | 1.51 | 0.4121097
25 C | 3 1.5 | 0.4054651 | 0.4133221 | -0.001065 = ~0.0008601t | 4 401065
+ 04133221
6 15 | 0.4054651
9 | 1.49 | 0.3987761
12 | 1.5 | 0.4054651
0 | 1.51 | 0.4121007
1 1.52 | 0.4187103
2 | 1.52 | 0.4187103
45 c| 3 1.5 | 0.4054651 | 0.4153243 | -0.001695 = ~0.0018953t | 4 01695
+ 04153243
6 | 1.49 | 0.3987761
9 | 1.49 | 0.3987761
12 | 1.49 | 0.3987761
- SEAAMAMEK) Cm, 71279 Hoigt
Narcissin _é.r"éfﬂ ﬂﬂ'- Lotl
0 4300000
0.4200000
0.4100000
0. 4000000
0.3900000
0.32800000
(1] 1 F 3 B =l 12
sl =—Ee—3seC 45°C
- FE7|8te| AE : Lot 1
e .
C K Ink (Y) T(273+§1L}L-4- T (0 x 1000
35 0.000780713 | -7.1553026 308 0.003246753 3.25
25 0.001065265 | -6.8445314 208 0.003355705 3.36
45 0.001695352 | -6.379865 318 0.003144654 3.14
% EMo| HFMAl Y = —2145.229 X 0.176695
c (1/T)*1000 Ink (Y)
35 3.25 ~7 1553026
25 3.36 ~6.8445314
45 3.14 ~6.3796865

_58_




k>

ST TR 2

ngt

- —
3412088383 ypr(xqoon) O 14sERITE
TrESHEFO| BA|EHEFe| 80%7F & m7kX|el Z7[ZHt80)2 ofeie HHAICZHE T
1 0
tgg = X In ( (X7 s5K) )
klez-35 or 25 or 45) C (sl8=sk)
* 35 CAAY AAEENS
1
Ink35 - -2145.2285 x (——— ) + 0.176695
273 + 35
Ink35 = -6.7883331
k35 = 0.0011268
) 1 1.51
t/\E?SO% —xIn ( —— — ) = 152.2 71
- 0.0011268 1.272
* 25 TolA e AAEEANT
1
Ink25 - -2145.2285 x (———— ) + 0.176695
273 + 25
Ink25 = =7.0220589
k25 = 0.000892
) 1.51
CRRBO ___ — g —— ) - 192.3 e
- 0.000892 1.272
* 45 ToA 9 AHAEEANS
1
Ink4d5 - -2145.2285 x (———— ) + 0.176695
273 + 45
Ink4d5 = -6.5693071
k45 = 0.0014028
) 1.51
£ X80% <1ln ) = 122.3 =l
- 0.0014028 1.272
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=2 | wa| o InC byEE | m7lg7l | Audel g K
0 1.5 | 0.4054651
1 15 | 0.4054651
2 | 1.51 |0.4121007
. y = -0.00065445t
85 C | 8 | 1.51 [0.4121007 | 0.4004932 | -0.000654 | ¥ 7 7%, 390950%5t | 0. 000654
6 1.5 | 0.4054651
9 1.5 | 0.4054651
12 | 1.49 |0.3987761
0 1.5 | 0.4054651
1 1.53 | 0.4252677
2 | 1.52 |0.4187103
25 ¢ |3 1.5 | 0.4054651 | (. 4150368 | -0.001637 | ¥ = ~0-00163701t | 4 554637
6 | 1.49 |0.3987761 +0.4150368
9 | 1.49 |0.3987761
12 | 1.49 |0.3987761
0 1.5 | 0.4054651
1 1.53 | 0.4252677
2 | 1.52 |0.4187103
45 C | 3 1.5 | 0.4054651 | o 4154769 | -0.001325 | ¥ = ~0-00132496t | 4 541305
6 15 | 0.4054651 +0.4154769
9 1.5 | 0.4054651
12 | 1.49 |0.3987761
- SEAAMMEK) Cm, 7272 Hoigh
Narcissin 22| H5} - Lot 2
0. 4300000
B
0.4200000 F o - -
0.4100000 = _'_,'-"'___':—\ —
£.4000000 C~————a——n
0.3500000
0.3800000
(1] 1 Z 3 B o 12
. ol L O] 45°C
~ RE|Bte| A5 1 Lot 2
c Kk Ink (Y) | T(273+Ea2E) 1T (X) x 1000
35 | 0.000654449 | -7.3317172 308 0.003246753 3.25
25 0.001637005 -6.4148867 298 0.003355705 3.36
45 0.001324959 -6.6263735 318 0.003144654 3.14
s XMool BEMAl Y = 1084.8696 X —10.315774
T (1/T)=*1000 Ink (Y)
35 3.95 ~7.3317172
25 3.36 -6.4148867
45 3.14 —6.6263735
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S

klez-35 or 25 or 45) C (sl8=sk)
* 35 CAAY AAEENS
1
Ink35 - 1084.8696 X (m ) -10.315774
Ink35 = -6.7934704
k35 = 0.0011211
) 1 1.5
t/\E%_):SO% — xIn ( —— ) = 147.1
- 0.0011211 1.272
* 25 TolA e AAEEANT
1
Ink25 - 1084.8696 x (————— ) -10.315774
273 + 25
Ink25 = -6.6752723
k25 = 0.0012617
) 1.5
L £ S P L 130.7
- 0.0012617 1.272
* 45 ToA 9 AHAEEANS
1
Ink45 - 1084.8696 x (———— ) -10.315774
273 + 45
Ink4d5 = -6.9042347
k45 = 0.0010035
A 1 1.5
CAES0h ___— g ) = 164.3
0.0010035 1.272
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2 aal c InC | biyAR | w77 | Ade) $8a |k
0 1.5 |0.4054651
1 1.51 [0.4121097
2 1.51 [0.4121097 0.001006¢
o _ y = —0.
35 C| 3 1.5 |0.4054651 | 0.4101938 | -0.001006 | *, " 4ij93g3 | 0001006
6 1.5 |0.4054651
9 1.49 |0.3987761
12 | 1.49 |0.3987761
0 1.5 |0.4054651
1 1.54 |0.4317824
2 1.5 |0.4054651 00013219t
o _ y = —0.
25 C| 3 1.51 [0.4121097 | 0.4154503 | =0.001322 + 04154503 | 0-001322
6 1.5 |0.4054651
9 1.5 |0.4054651
12 | 1.49 |0.3987761
0 1.5 |0.4054651
1 1.52 |0.4187103
2 1.5 |0.4054651 0000484t
g _ y = 0.
45 C | 3 1.5 ]0.4054651 | 0.4086832 | -0.000484 + 0.4036832 | 0-000484
6 1.49 |0.3987761
9 1.5 |0.4054651
12 1.5 |0.4054651
- HEALMME(K) m, Z[27]e] Hoigk
Narcissin St 22| B3} - Lot 3
0. 4300000
0.4300000
0.4200000
0.4100000
0 4000000
0.3900000
0.3800000
(1] 1 x 3 B o 12
e SRS T . 45°C
- RE7|8te| A= Lot 3
v o
T I Ink (Y) T(273+§1*%“55 UT (X) x 1000
35 0.001005757 | -6.9020153 308 0.003246753 3.25
25 0.001321917 | -6.628672 298 0.003355705 3.36
45 0.000483944 | -7.6335423 318 0.003144654 3.14
 AIMo| "HEMAl Y = 4736.117 X —22.442564
T (1/T)=*1000 Ink (Y)
35 3.25 -6.9020153
25 3.36 -6.628672
45 3.14 -7.6335423
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) 1.5
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 OlMEXSEE M=
® o|MHX|=SeH=E(fine dust + diesel particulate matter, FDM)2 1%2| 2 EHaluminium
hydroxide) gell adjuvantZt =2g& saline &%0| PM10 (ERM CZ-120;
Sigma-—Aldrich, St.Louis, MO, USA) 3mg/mL & =<2} diesel particulate matter(DPM)
(SRM 2975, Sigma—Aldrich, St. Louis, MO, USA) 0.6 mg/mL =7} =5 =5 AN =5}
0 ALESIUZ.

= Western blot
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@ MH-S alveolar macrophageZ 1x10° cell/well2 £F 512 6A1ZF =l 6 well plateo|
=| = O|MHX| 50 ug/mLE X2
BSZ 33| MAst fAMEe| $F pelletdl lysis buffers

0& gkx|st & 12,000 rpmoilA 308 A E2|5l0] ALS

AHISEMO|Rb=Z

2?3l BCA protein assay kit (Thermo Scientific,
. 5|A & sample bufferoll SHEE 10 ugsS 9o

= 10% SDS polyacrylamidegeloll M7|H s 5t
¥ =. SDS polyacrylamide gel& nitrocellulose membrane2 £ transferstod 5%
non fat dry milkollA 1A[Z} blocking St & . 1xf, 2} SHE A20M 1A[ZHA £
ZA|Zi Alolofl washingE TBST buffer2 3% X5t 5. ECL(Amersham
Pharmacia Biotech, NJ, USA)2 HMz|et membranes L&A X-ray flimoll ZH&

a
Al7A S&sR, 2 HE= image J 2ZEQJO{E 0| Z5t0] M3 5tUS.
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estern blot A
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s Z7bet UiBlo] SHISMOINEESSEUS HEo Al ROME 55 oENO
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020
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cHIEMASFTEsSE 22 olMEX[of 2 NF-«B =t oM =S
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S8 H 9SS ESES (g o
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Nor CTL 10 50 100 200 PD Q
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P-ERK P e . s g 5(}6(}
S == == == = ! &=
CERK | - - - - - w27 040
020
pacin () () D W0 - -

Nr  CTL 10 30 100 200  PD30

rel

ol

* Narcissin?| MzZz=4M 3 SHE &4
® A

op MzZEM &olg 2sf MH-S alveolar macrophage cell (ATCC, Rockville, MD,
USA)S 1640 media(Gibco BRL, Gaithersburg, MD, USA)ol 10% FBS (Gibco
BRL, Gaithersburg, MD, USA)2} 1% antibiotics (Gibco BRL, Gaithersburg, MD,
USA)E H7Ist BlX| S AF23510] 96 well plateoll welld 2x10* cello] ==& EF
5t11, narcissing® 0.75, 3, 25, 50, 100 ug/mL SEZ X2|gt & 37C, 5% CO2
incubator &2 & SFEZZHOUIAl 24A|ZF B FSHS. MTS tetrazolium salt2t electron
coupling reagent (Phenazine methosulfate, PMS)E 20:1 H| €2 Z&dt F,
H 3 RPMI 1640 mediaE 2 50 uL® well & & 100 uLE EF5t¥ 5. 44124 bl 2F

= plate readerZ 490nmolM SEEE SHSIUS.

2 I8 MH-S alveolar macrophage cell€ 1640 mediaol 10%

L

O $HS &y =l
FBS2 1% antibioticsE & 718t Bl X| S AFE3510{ 6 well plateol] wellE 1x10° cell
of 55 &FstL, PM10 50 ug/mL2}t narcissing 25, 50, 100 ug/mL Sk

XElgt & 37T, 5% CO2 incubator &= 2! &+& Z=ZHO|Al 24A|ZF v kSESE 10 bY
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@ MH-S murine alveolar macrophage M=Z 3ol TS+ narcissin®| M| =E
S5(0.75, 3, 25, 50, 100 ug/mL)ol| = M EZ =

o}, narcissin X2
oL

LS AL 3 -

ol M X|of ol FEZ= NO MM Nzt
ug/mLe| narcissin XMzZ|ZoM FoHS
TNF—a MAMZF £S5 100 ug/mLel narcissin
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bA| 2f

—-rhamnoside,

Mestes 250 E1=0 AUZ

=

Narcissin= isorhamnetin Hli &

S
o 3

Aol ZATollM narcissinOl NO, TNF-a MM AN E S35
1520 ol= X

(o]
—

VA
ar

=22 MAES narcissin0| Moz 7

mo o

OFA

=

oo

1o 140.00

120.00

100 100.00
80,00

90
60.00

40.00
80

Cell survival (% of control)
NO level (% of Control)

20,00

70 0.00

I5t0f NO &2 LHESH

=
S

—

ok
=1

nmollAl =

s Z

riess Al 2]
45
xR

50

A leader= 4

=
=

osyl-rhamnosyl

N PSE=1
S o=

Nr 0.75 3 25 50 100 Nr CTL  Dexa 25 50 100
Narcissin (pg/mL) Narcissin (ug/mL)
70.00 1000.00
E o
g 60.00 §
g g 80000 ¥
2 5000 g
e : z
- o = 60000
2% 40.00 » 2=
3 = = =
: 23 32
£ = 3040 £ 40000
s =
5 20,00 s
v = 200.00
Z 1000 ; o
=
0.00 0.00
Nr CTL  Dexa 25 50 100 Nr CTL Dexa 25 50 100
Narcissin (pg/mL) Narcissin (pg/mL)
A = = = H 0O Iir = : . - = o~ = L_
EHIHMOIMNFTE R EZ L X EHE2 narcissing MEZSY & SHE 56



3 T
wm Gl My
_o —_—
= K - K0
= a oo ol WM
K Rr 82 7 OO ol
Kl ) o L B3 il
= oop K I "
ot T |_n_rA _u_.m..v =
ol mw <! o 10 .ﬂe Sel
= 1o ol Kl T e =
<L H = L Tomoy =
— ul = o) oo ol o o o o 2
of © 2 0l ) o - JESE E_E_.xrl__d%
ot T T I < o|—|o 218 o N N o
U R AL - o R 3
vIy BN 2 __wo_#ﬁ;;wxlﬁ
= ! v o —_ L - 3
%_ﬂ% 0 ) RO E) @__lomm_t__,
i 0 = < = 3 3|9 < o o0
w WX mu_ugﬁ = < o 8|8y 88 m_eAE_uoql
ol & =0 o~ oW Ofu _._._ Ao © | o 22 O 1o od
~ 'K ok r X < = . L Rl
LN W X E L L
m (o J— o Ik = ofl ol H i © vl
< W = u_% — " i - i 4 B v
Bl oo T ol = o E} IR TR o=
ofo Aox o/ o0 160 i & < & NEIEN - Ko 0 5 <
g mM o e 0 = Kl ~ = S| e I JI - -
o = mn_ 160 _._.: = o ®) m < K= s == 1 o DA
0 = < — K - o e e o|o|8 s = 1
oy =IO ' 0 5 N T = M L -
oA ¥ ot 0K S . Ppomeow
g 5 <0 0 Foog x EL - como o
L oo *° - ~ s WER o
KR LB o X L3 7| = ki AR o
ol o E o OF R s 0 K < % = |7 mei%
|A_._ ol = = 0 NI _Iu__l _ o T5 [=] o - _”_._ N =0
Iy Kog o a2 LI s a ¥ o 0o os °
+ OB EE a2 W S e P EI
4l U r - . = 5 - Iz ﬂ_#uo Kl - T = | T
= = 100 il 'K = ; = ) | o - |0
LR = = MW o =0 g 3 K oF [HE S |k _ aES oy HO KE -
of K & - K ol z How <0 g 410 = KO o Ho|®I| = o T o ol
L E] K = — [e) < _X._ = __AI| 0 joll oK <
IEE 20 k=7 RO ) || v I o - &
<l o e K= o5 AT |5 RO| Hir | = jo o - <
. ® K ® al m =Ry o |7 | R0 | B0 K Dop @ s
© N _ ! | B A K Ho| Ho Mo il _._M Eall <
© éﬂk&.ual ﬂ.r|u|Ar
o_H K | N O_
@

| Al 2w
- 68 -

0

e E

q

— 7
tem

i
)

= A



5t

<)

Rt 1RE 2| Alxlol of

o

OH A}

-

[~El

=W W F D
- ﬂ._ w __o._ HO| o<
© = N R
m JINIRITIS H o |8 o S o 8|8 ° U *_AJ_l .M_.
< EERES 2 o« |2 S e 5w
0 = o ol Kl
o 2 II 1 un
7 o = o1 w0
N o__._._ Pl 13 [l .m
— - o Boym *E
= NEEIRAES ERR=RE=IR=3R M_.u o ) — T . m__u .__M._
< < | ¥ © S ot s K
= > ™o n|e — 5l ok olo -
" | o] & Pl E)
ol oo K<
il jifd 0 To) )
w ot g
H < mo|lo|lo H = 393 = _M_ﬂD ) ._:.._._ of =1
M AN |~ |~ |+~ | N — M % | o OO m = sy L_._._ __o_”_
= > |2 < o|8 = K ME ERL
S |™ oK 0 S ol
3 4 = TR
= El Lo
H0 = — 31 T N o= 0
10 5 Kil oy BN
El = — et ol oo RO
= = o |0 RE ~ Jo
= T || B » 0 K o
< . = A_A._ | Ho . oM ] o <
3l N 0| K 5= ® oK o3 - &3
o B % |H|To | K- k=l fol N O o ¢ K __Ab
00 | < m_/n E %0 |oH _Mw% mw AH_ - mm L i Wﬁ <
— = < 3 R Ao o (e
) 2l T 2 S I < PN g oo BB XM
w| | lErRE = " K ki o 3T | 51 <k | | Ho — m U Ao
N T K oF | | W E | =
ol | T | < || R - A I || T RO o] | Kl
K ® B
@

_69_



T W HZS
e o b & o
« =) I ® N
— J— Al =2 (@) — - -
ERENIEAEARSES E%M%%%M@%OZW ._._.xe_mm_m__uxﬂ_.
< NN {| o |o|o|a|o|o|~|o P |_n_VO| Hid 0l &) ___A_M._
o w WS ogm W
T 1o =l 0
M ™ —_ —
on =Zy =0 O ol
< 5
™ Jo Ko RM
-~ o o oo, ®
= |H|s|glo|o|s Al |38/8|3/8|8(8/3|3|8 R TR
YN <| 7 |o|lo|da|o|o|~ oo+ 5 op °© .
T T . B3 . o<
| w5 RDZ
% =l ”__M_._m_ 0 5, -
7 a oo
~ |=T o= Stlo|lolo|la Q== __“%m © T of =0
o Hilnjmjoi~|o H T o 33888 olololN S At L d ioll
REIRIE < |52 12]23]2|2 NE < AEem
ﬁv T o |= ® S m
" ? 4 B Ry o
1o L N - 2 K B E_.
= ~N unu_m . B3 T W o w0
= A0 ~ ~ o Or 5| =
S 1[0 — ki sy o 3l o~
5] [l 5l —|— __\o_)n _L| o1 ’O
= — = 5|3 RE N oy .
= _I_A_I ™ by f b .
© S - 4 5 o B s g
K| S P o = oo ox o &
N g o <0 | K K Al ~ o zg 1
N L R o [M|To K| |3 4o ° oL R E T
K| E | ol I | |HE.e |RO| M <] N RN oo o, =
.AO __oo _H_A = El < o | — =r (= |__O -y __o_._._ H_H_
—- ™~ M = _x_._loo OL |IO __A_I ol |o o _U_O oo il _._._._
° 5! |5 T = - Hop | T WO RO | o | |4 i R (R
K o0 R | &r z © K Kl 2o [T | 7[R0 | < | 3! | Ho| Ho | Hol<k = m 4 <R
o P N I S by R I e e s R
E ol | o | <Y | R | R . T H TN ||| T |0k | o [ROjRo
[— _—A @ e @
™
©

_70_



[Tt x| HAMXE 3R} 2f|AlZlol st 2sHIF Z2H(E HF)]
Hotet= Gl PN glAlT 2 g Al 3
HE s 15 14 14
CHOE 18 19 22
AlDF 20 22 21
M| Aol &k 20 21 22
HMA =l ot 21 22 24
z|E Ao MES QT XA 2tsEIt
M 2 S|xE 192 MAEE YAlZE Aoz X Ao S 5517 25t XA s
HIE THIIFS
@ XA BsEI7t= A7 2lA|T JHEA] AJME A EH XA 2sEIIef st oz X
Eloie=1
[HARF =X AT MES st 2tsHIF AINE H)]
Hls= CIPNp gl Al 2 g Al 3
HE s 24 20 10
ciot 18 19 21
NER 20 16 20
M| XMl &k 20 21 24
M| Xl ot 20 22 24
® XA sHIE Sl alAlT 3HES £F MHESIH D, AIME HMZEHo 223519 S
= O X| HAXE AXE M &
@ A 2s"HIE Sl 2H A T2 MEE AT E 2510 Ttx| HAXE 80g/
Zo| R 2 AMES MU S.
[Tt x| AR AMZ ZX gf|Alx]]
21z A | & 2| Al
A = 557
(Tel 5 30% o|AF, 2doj) 9.00
SHIEH MR FE S FH(E7]) 0.02
7| Efzbet 6.00
Al H E s 5 H 2.00
oA A 0.06
H|EFDIC 0.02
FlsiFASEN 1.60
D abs =M 0.08
MM 4= 81.22
=29 100%

_71_



2|31 A0 30E/MAME 7|

A
S

160

1ol

o

KK

]

SIS

Iz
=

[AIA

—r
110

AL
o

u}

F

@ H

ol

o

@
< o
W_. +
N
= 8
<
oy
o
K& |2 &
M| < <
«®
< o
M +
N ©
rE o
x T
@
Kr|™S | <
M_._._ (] (e) (e)
o K H
0 <0 =
ol <

_l|_

k)

[ap]

[0b] =L b

— __ou_u .AO

e lzrioo| ©
[ay]

(@p]

A

O | &+ -

= |l | Z0

2 zr|on| <
[8y]

wn

o |+ -

= |l | X0

e lzrioo| ©
[ay]

(@p]

ol 2o ||
100 ==
wl | K0 | T
(0= o

o

FAIME etdd

K
<0

=

L

oln
83

—l
110

=
10

<+

—r
110

_72_



Rl
70

_l|_
)

T B
70 |20 o
Mo 20| o
QW |7-%0] X0 | o
R (Mg o | S
F % S

B. =
I pal
o0 Mo
il HH
< <
or| 2o | e
-l A —
100 ._..,_.n._ X
m| L K|
< | F| o

K
A0
Ho

(35C)e=z2 HE82E 25T, 45C=2 MH™

R
K1
o
<0
0
\d

EN

s
ofl

sHoz 47H

14|

gHotx

e

B
)
™
(<]
o
=
]
w
[QV
©
o
=
]
w
(<]
=
=
@
wn
o 20 | M) H
100 H| <
B0 _ | KO| =
< || F |

o "ot 2ot

1A

<0
ol

® oF
@ 1

sI% Al

. Sample 1-210805, Sample 2-210809, Sample 3-210811

: 2021, 08. 11

NEH

_l|_
El
[ap)

@ |31z MF_
K| 0O
= | R0 gy

[9p)

(V]
HETHE:
KM | oo
= | RO g

wn
HEIFTE
AR
= |10 g
N

o 20 | M) H
100 H| <
Bl __ | KO | T
TN F| oo

@ 22|xt AlE

_73_



ALY  Sample 1-210805, Sample 2-210809, Sample 3-210811
- Algal 2021, 09. 13
Alddeh= Sample 1 Sample 2 Sample 3 H|
N & gt &gt &5t
o &2 =M =4 =
L HEMF =HdZ =4dZE =4Z
@ 33[xt AlH
- M=HAgYd  Sample 1-210805, Sample 2-210809, Sample 3-210811
- Algel 2021, 10. 11
Al dst= Sample 1 Sample 2 Sample 3 H| O
o A & gt ESkely &5t
&2 =4 =4 =4
L HEM =HE =E4E =4E
@ 43Xt Al
- M= : Sample 1-210805, Sample 2-210809, Sample 3-210811
- Alga 2021, 12, 10
Alddst= Sample 1 Sample 2 Sample 3 H|
o A LRl &gt Mgt
CH &2 =4 =4 =
L HEM| =HdE =AdE =4E
AlME SeAIZ| 2 24
HAERE Al Zof Chet otHE UM FE 3 ERV|EO mE SUAEEM S AASIUS.

_74_




wreurofins(F)REMNELE
R B
Al NETEAS

&

mamrm

Baod oy
EEEEREE

Lveurofins(E)asn=cg

10.38
6.78
0.16
0.13
0.01
0.00

43.33

ohu
20
D e
B [E|
[ Mo
d 23
{ < ®
! <
H m_m oy N
H of A7 [
] __A_._._._
b K o .
% P en
E ol 4 Nl
I
ar ol
H —e
4 H
11
£l
LA
o g =
(o] M .__A_._._
i o
; = M0 ol
q{ —A —_— 2
- I H IH 3
[ o N D Ao
; ol 0 = 100
BT T
i K 0 Hio 5
I X
.o < K
= "3 il
ar <0 =
Eog 3 ol
4 Q =

_75_

(g/100mL)
(g/100mL)
(g/100mL)

F(g/100mL)

& (mg/100mL)

F

I

=

x| g+(g/100mL)

e 2F(kcal /100mL)
Cly

S|
L}

et
el AH = (mg/100mL)




@ UARt AIME2S| o|dME 3 Ef2MA H Z0AY 2= ct3at 3.
[ZHE AlKE HFMHE ZCIAIYE 21
Al at= 21}
Ml 4=(n5) 0,1,0,0,0
CH &+ 7 (n5) 0,0,0,0,0
Ef2 A0 A =4dE
=H(mg/kg) 0.0
@ e AlK|Z0| HAXFHEL 0|ME J|EAQ dEMAF 100 CFU/g, &7 S8 1}
Et2MA EHZE, B 0.3 mg/g Olste] 7| &0 F&ets SeA S Sal Eelstd=
= A FZRS S ClALl e 3 ESHMEED
® 7 e A x| e RtA| ZSHIIE Sall 2E MY E x| HMR HALE 7[E2
2 AHMES WLt D, oo AlHE RIS 9T ClAtel Jient E=H=EDNE T
SR 2.
@ AlME ClARI
O g A TieR| **100x170mm **2021.11.17
£ °"" a5 a43(010-9241-6457) 0%
Ay Jcnlm lﬂwwﬂ lﬂm".wﬁ
‘ " asg mes) e
e sz mm

80 ml (35 kcal)
AR SERY| (TR
30 %04 9 %,
ZHIEMOI =SS0

(T210 %01ed) 0.02 %

= BT 7Y
/55 HFA HoT 9FS AFHKE 40

5 Y SR 12 1-23], 18] 152 CUAIR.
ANEY 9 SEARL, WEAXESA(DHER0 %01y, HA|
L0 9%, T[EfTY AERES(MIETLL, 27tz
ASZH(H100 %, EI7|A) 1.6 %, 2atssd@ap=L 2
SN, AHIEIMOIRI= S ZONMES10 %0]4L, AHIEHMQI
Z=LA 0.02 %, BIERIC

RSN | 2O LRPr) [ TANEE

2 = I8N 2 1 2
<HF L EB A RN : - ZARINS 5kl
SRIAR, FXRHOIXIOf K| IRIAIL. -
91002 Hi2 HAFHIN. 2 HES 8
FEAP| SO W} Sra MA0] xf

]

27] 2 7t 80| U= 27, U,

ZEHE A
ol 99

Ot zo it
0o

& &L 80 ml

35 keal

o))

Pl

IEE0mg1% |ER8I2802%|85797% |
% 0.5 g 0JFF 0% | EHAXIE 09 [Z8KIZ 090%
HAE|E Omg 0% [ B3 1 g /1 %

>

y

U HAHZ J|=X|0f Ot H|2(%)2

7|F0|122 JHelo) He H0f Uit s

=




M EgrA T Atel

_77_




® AlMZ

=FMZ=ED

WEHE | MAMB-BEBC-SALA-QIGF-ILF E_‘

AS - ASEIIE SEHXEED

M L
e 2E
- S -
ST MM HRUT DEHE HPLIE 40, BOIED
HI(HE) HEERHE
o g FoE A B 20050415089
A THT

ElEI HBEAM AP FEE MFEUZ JHES 18 11,1008 &SN ABIHD)

SES R Han B e S | 200804 15098306
e e wEE
S8 HELZSEH 1BIHE
Basne -
BT 21 SEM 2T
HERE | 2htwe o ZRHE [FE2Y M
ZagY @ EXCH (B30 AW
a4 AR S0 BT 0 0T e mE gEan W
B®a =4
B I8 T AE HE o2 [ o[ Joue (e s h
gt gt Lo R
BT ED NES #E KR | 1Hias [olaz | 182

NE} |

TMERIME |, HITE H5® 2 228 ¢ AMS32E 46T HIEu oo A2
(HEBHNE) ESHZE MBE S0

0218 118 02w
HTp UM
BF=AE us
ESSTME 00415005506
Hele EHI= HaEmn | Hel s E ]QF‘.‘ﬁ [ Holg X |2IJE!E HE 128

Nt AIHIES #8101 AlRistE FTSIAS. A £7E 98
9iARR AE dof Kool Hwanel culSHolNET|IFEES
122



?let At s M Ee AIEREAN H SeA S |_IC>OMI:|-
BHMEIEE  Wo-BOMA-NOLN-3UYZ T N
Xk = I S
& 10 2 Al 8 4d H M
=
R AlS - HAFEEAM REHS 8210017399
gL e NS sinass HAHAE ABINEANT THE o) N-AA B0 BE PR, 0 NE 20 0dUD,
WHBE R20220121-0101 | ekl [220100885 001 TepE 21 11-00%0 ‘ 34 N2 lwa’aﬂ-!
mAuBEY  [oo2x0inl | meesy  |wwmoas
nEZ LS ES
AEE  |euaus
HEwen
(ESEizse [ Essznnas aosaisose HERE =
=2 8
R A - Eay e
EREC e 5 = o (usy
MESUR  |wzmonaa [re@usa7ia]20m0712
= SHEE UTAHET SHE EVRNE 0, 85 12 T CLLCE
T [ ‘mahﬂw'ﬂ T ET AHBT SRE ATENE M0, 85 12 101, 1028(A NI Y
sk E=ub] BESE Y70 HET RS MTCNE EE 18 101102808 Wel S ek SETIHD) S |y | EAE= i i 12
N L e ] A8 & I
T |Faiaia g [nx?. l
Ty T Ema a 2 19 = 7 3 (%)
2MA| (FHET YT HET SEE DTS 4008 18 101 1078 FRES 0 Aee@) B & (koald1 00mLL a5
HE AT N8 | AR e Bima/100mL) - 266 |
S 4 mEn/100m ) = 8.4 !
AR - AL SR U S Fu 00| < a7 9
— v i E A/ 100mL) 03 !
Ll B . . Ed =
M s [ de eiols | AE e | es | ekse e PR iy = . .
yu o e g L8| 2w/ 100mL) 00 0
. Elma/ 1 00mL} = 0 ]
o ER T S 6.0,0,0.0 o A EE T 100mL.) [ X 2
S oI A X2021.10.27,
MEZS B e e 6.0,0, 0.5 e LH THIE 10480
P AN SN HEE AEE BRE A0, RO BAN BENSU BE M HUSH MH MG
R i L i Y EA e AT WOIE (httn! /wew.toodsalotykorea go k) & 2 5261 AIOH TH8I D1 2 AV 8 AIJ| BI2ILICH
LTS Wik = =g

2021 118 058

&)=

A EE R MRS R A ER S O B AN 2R
[T ErPNE-S

S| NEES. LW OB-08E-iam. ALt

-390

At EHH & A HEE

_79_




_ _ & 0 M3 483 AM
’-él' al ‘g J‘\' %'l ‘}éi 25:', A‘i SIS BI20002067
=

HEHME HEUABDTH (AR IGTEO A A B0 Mo E@ | O DE 0| 0iElLl0,

ABME NBUUBLEH (AR-UUEE0 A BM S0 L0 WE, o 08 20 oeu Heom | 2r0e-1651 ‘ ENEE] igm,»;g

m4viz  |ez00-1680 | EEEE] |wa' HoE o UL (G, 40min &)
H e a HbI 2 & (o A 0Y) - H Z 8 1

R RERy i PR
HERZ =

EEER o 4 @ | #emaes o 2 o |ues
o 4 g BN RE g 5 o |uad A B X SIS FFA BNT UES HTFENZ A0 BF 18 101, 1028 (SR [ BT B2
& R X | SUME AT UMD 28F HTENL 0. 8% (8 101, 02S(S BT 0T AE0IHD) HAAWY | 20m00.08 HARER |20z20222
U@y |2oe20

16 ; | ZAmEY |z ] LU‘
| &8 & 1 »
=

ApEs
e LEFULONYE SR

i
NERS
FEWL0IE ad » HIZ G AARITN2022.01.14)
o HIE ARl

022.01.14

o
20224 023 22% 202218 (248 27

(F) st=E24I|207

N I
A A UL AN, G ST SN AN NB, S E, DS rE B0 AR o
o EE N MBI MR OIS NN HE SR PEANS S S0 A . :f_\(i "= lﬂf!ﬂ|:|ﬂ 2 [U] ﬂ:‘_’l\ﬂmﬂﬂﬂﬁaujfg etk
CAFNE BN A E MOAIT AT UBNE XYFHAL, L HAME KOLAS R4 M BT,
¢ =g maL, g 2 JHE ; - WA 08
N B GHE 267288 MBWE, &8 5 051-#56-1281, B | 0514863298 MO AR AR SRR, A0 TR ol i
= =2 I 3 M A -I
© Er220002068
SESUEEEN (HE AW NS 2N SN DA S, of IR 200 UL
2202- 1653 | ERNECE] |w‘4;
A )
. R
HERS -
gS3 8
o 49 FoBAAE o g @ |zng
& M A [2emsaFdees 2us pIEN2 40,88 18 101 028(eRAAENA AGIIHT)
AeAEE | wm0z0s ‘ BARSE |02z
NEgs 2 i
EY TR 7]
« HIT: SAWEH2022.01.14)
20224 028 224
F) BtREA )=,
(F) et=EH
©E A RE FHW A3 A DIUS 48 HE, SUE, BUNSE EH S0 AB ol 1E
sARME W P OH MNOISAD ASRA0 YOS ANFENG
+ % 834 KOLAS 9183 B8 BaliD,
FoINUN BT P SBNERE) WEWS, B8 051-408-123), M2 0814650298
AlR=2e oCp HAS
= = 1 P a8 o

_80_




. _
H LB ANH
L E21001ET0S

SR MY TAM-SIEEO AN A FW AR ER,C

2108-1453 l )

AE Y |wezsepa
e HEQ R
HERE =
= 2| &
2 o4z | maanewn o @ o |zAes

Apes 4 0
HHE2 A RA aE

20214 088 20

(F) stz240|as3

& D8 ANEs A

WSS E#210017513
EoEe ARSEOEN (NM-NEZ0 A U S0 B 2@, 0 BE X0 UL
E4Ea 2111-0368 |£: A s E IWE‘SE‘&
nE

B OE Y X
HER

5 8 7 B
o A o | =asoes 9 B P |ans
L J§ K | ess A uSI o8E AFS7E2 40,685 (@101, 0282 =E 3005 A5 HE)
FHUEY | 20210103 | My |20
NesR E-| I
T () 5.5t

20218 118 052

() g224)|207

I HEAE YEE ANANS ZH S0 A
EEEETTEY

ERAE .*unl »m:n 9| gy
!

- EEME
sEARME NDLI‘S
£

:s S uaz Zu“*'.w.l NALE, MW D5I-468

1) WA 061-466-3208

L3 Qﬁhl\— EBE EHN B0}, REE (RO 4R ME SR, ANAYY BY RN A B =0l me
CEL RTLERE WWHMIZ\“\F‘WI BOAN AEFLAD
am QE[AI’—KSIJ\S“'EA aE pel

FhmEA & uels ‘Jarcﬂ;a\ W AL 05 -466-173), WA © 041 -465-3298

AtHEHE A=

Pl )\I.( | Z=

=7, 18E)

ANE HFKA (Test Certificate)

[ 34036 _mEaein

AN

SET ET: 11E 12 (HYS 867) ( M (042)823-8680—1 [ @& (042)823-8682)

e = -
@L}j"l: Al® HAE A (Test Certificate)

I$ 34036 HEIFN ST HIL: NE 12(BRS 867 / &8 (042)823-8580—1 / & (042)823-86B2 ‘

1. ABUS

1 AEWE

2 1
oy |arem me
3 8 0 WEw) R
s @
TEEEEEC T .

*ZEAYDECE B30 255 BRSO ASE & HauD
w HE B2 BP0 RIS ASH S 2300 AES BRE LAE00 WA 2 2L,
w0 ABEEAE BC 0129 A ES SALIL,

EEEE 22 d 2@ 2@
9 ¥ — (o= & x| 20029 2z 212 A & g i %Q&n} man
T | ErE FTRNE SH ATA BN OHE PFEHAE 40
I S FLh E5 HFA AW 288 SFEIE 40 A B2 ¥ eS| [AM =2 2
N & o CEETLED NEE =4 A & J] 2 [s0zsmem el -socowiEm eE| = & & B IGP-M5
A 8 Il 2 |20224 2@ 219 ~ 20224 o 28| ¥ M B H| | LO-MS/MS. GO-MS/MS, GO-MS, GC 8 = P Nsgss (22~ 24) ©
NEmaes 22—20) T [ NesdsE 70 % R.H 03]
= a2
- — NEEZEE 70 % RH 0151 2. E3& AAAD
AEEL (ZET)
2. SRsSPAAY
S A4S = a0 4 €451 1 malks
sample rame HEEE=RY
SFEY 32048 0127 Cd 0.007
o ND

3 o

I X o n(NEX I ENENEL L E P
la: A e ﬂé?gaz 2 o8 }ﬁ},&

*ERHANE S8 B0 45 5 HEAUCE NEE ¢ AGUD
¥ R UEBE QB0 @0 AEH N8 ET00), MDY BEE SH00 HAB X YU

=0 NRHTHE BE 029 SR IELCL
Ealair=d
20229 2% 28% mggﬁ

= a8 A4 0232 ofDERS
PjLiHs

- 81




BHLH X , ;
= U= | ; UHL:

PRICKLY PEA - \ e
i PRICKLY
£
) s, ¥
S i 3

At =HM &

[}
o
or

, 20223 1€l ~ 20234 6€7HX| o E 2f 38H ORI (S =71 7|

i
o

= o .
S|AHE  FABIA B E /TN HAR(242) 1 2021/11/01 ~2023/06/30 | HOHHZ
LUXt-No. | E8%(#3) [ 253 HaANASISSIAANASIEY =8 & 237t Ll EEEE]
2022001 |EEE a4 E) Bomi24] | | |EEEIEEE] 354 11,624] 5,445,000 460,660
2022101 A 354 11624] 6,448,000
2022/02 [E2 22 £ 2% somi2e = (Bomr24] [i22a2 IS |EE] &a| 11,140] 1,178,600
2022002 A | 11,140] 1,178,600]
202203 [2= 78 2wz somiae = [B0mi24] [izeaz | [z= 64| 5,087 511,843
202203 # B4 8,067| 811,842
2022104 [Fe= v z4E) pomrzg [rzsa-2 | | 45| 7,556 586,800
T - T —aal
2022105 [E2 Ta 9= s0mi*24E [B0mi24) [r224.2 B [z2 &3] 5195 1,047,845
oz o s s
2022106 [Z2 8 9 somi 24 E Bomr24) [i22a2 IS |EE] 22ﬂ 8.198| 2,771,988
2022108 A 220] 5,18 2,771,588]
2022107 [z 718 =v = somieeE [B0mr24] [izsaz | [z2 5] 3861 7,198.813}
202207 % 495 9861 7,198,819 485,068 7,683,885
2022108 [E2 T8 9 v % somr2e = (omraq] | 2 g2 | | 5,708] 2,160.270] 147,827 2,308,197 |
2022005 7| 12 57068 2160270 1a7g2 2,308,197
2022108 [EE T2 S % somi'2¢ = [B0mr24] [rzzaz [2e = = o801 5,581 822 643433 10.225.257
202208 7 = 2801| 9,561,624 643433 10,225,267
022110 [Z2 U8 == gomi2e = somrza] [1ze-2 [#2 =2 7 s, wzl 1125513 75573 1.201366| 30108 S5
T R 7 BE) 712557 7oE7|  1.0013]
202211 [2E 72 522 0l 24 = Bomr24] [izs4-2 | [ 6| 9,357| 1.278,36¢
02201 A Bl S, E‘ 1,27836%
2022/12 [FE T S22 somi2¢ = [B0mr24] [iz242 | [ Ex| 53253 5
2022012 % ] 5253 548,237
2023701 [EE T8 £¥ % somi2¢ = Bomr 2] [rzeaz == [=¢ 108 11.642]
202301 A 108 11,644]
2023102 £V % B0mI'24 = (B0mi-24] [izesz [&= [&2 43| 10543
20502 A (5 0843 774,000 B
202503 [FE U5 2% eomi2e= Bomrzd] [ize2 = 2 2 CER 32,000 28,550
202303 A 24 10,911 432,000]
202304 [FE T4 #@ gomi-2¢ 2 [80mr24] 24z = == 2] 11,055 39,000
2023/04 7 22| 11,055 396,000 26,552 |
202305 [EE T8 £¥ % somi2¢ = Bomr 2] [rzeaz == [5¢ # 10, E‘ 540,000) 36,180
202305 A 30| 10,720 540,000] 36.180
202308 B0mI*2¢ Z (80mr24] [izea2 [e= |l 5| 12,060] 72,350] 7235
Zoan A o 12080 T250) 728
B 2 o08] Tozes|  save 7] smensis]  4iezasse|

« SHIEMIE R ES ow BRSS! MY AT JHg

@ Ef=2 MYy 4F 7t S0Ist=F 182 550mg2 2 510

_82_



Ho
<a
od

od
Iz
of
X0
10

160

B

Klo

i
m]

B

—r
110

0f0
Tofl

o

R 2SI

=<

[m}

@b 2| Alx] ZHE

@ [Alx] JHe

ol

R

100

110
.
__OH_

E

—r
110

o

2l AlT] ]

iz
=

ALH|

|

o

[st

[EI=3 A

E) R
< :
E b

<

< — — — (e)] Lo Al Al Al (@)
=3
A
1 | ol
mm IH

_x_._|

Ho <o

il =

WL M

K0 | oH | =1

od |3 | H 4

PARR T ml | e

or | Ho | o S|

T |01y T | <

4ol ™ Xl |

@ AtH s

110
ol

<l

<
ol

4._.
m]

o
od

1

-,

Ealll

=
Hig

of

0
0
=N

0|
83

Gl

F=ofl of

o
o

_83_

got

=<

& 2 al
=09 /171

oAl 4

—

=

ol



sh= ZHIEMOIEE AIK = ZtojC|
A 2zt 4.4 + 0.54 4.6 + 0.51
==zt 4.8 + 0.44 4.4 + 0.54
Q| &t 4.3 + 0.53 46 + 0.54
EMs- g 4.6 + 0.50 4.45 + 0.51
- XA Ml Bsd AL ALl 7|= XAMEQl Ziojc| M &2 0|50, FAISH M E
o As™ EXZ Z= AW =2 LIEIG2n, olof w2l &F MESE RIS A| AH|
A SollH HEZ glo] 2 = AS Hez (e,
Et=! AIME M=
A 2o

o
if

M HYIISAE 2oz MAtsI oo, EHS3 ANE 22 Sobs 18 & o 11
45D oo 1208 IMEIHE 2)2 THA 1HE =

HH =0 At Jhset sESE EHEEOHE.

_84_



EITERLIEY
IHSH AE ARBEA)

= 3% : 500mg X 603 (300)

&opetuelz
Tls4 AE AAIZ(EA)

- &% : 500mg X 60% (300)

e

Stfetpiorz Sojeiors

JISH ME NHBEA) | Jls4 A AMEEA)
|

- 8% 500mg X 60 (309)

- 3% : 500mg X 60% (30g)

2021 7|SARBAIRAY 2021 7| S ARUBIRIRAIRYS

s
o aig A

)
22 : s00mo X &
(300)

o g
/

2021 7|EARASHAIRIARY 2021 T} AMASIRI QAL

\/

auereld
sy nz AHEC

2uperMIE

| oy gz guze?

3
¥ : 500mg x 6
(309)

o
0
22 : 500mg % °
(300)
021 51 pygreiH2H?

ne
W1 5 apetattE

EtS2! M AIMES orbdy "ot
HR @ EHIHMAYFTEZHEL &R EfS3 AN ES EHAEE HASH2n, g}
FE2 MY, SE, D, ANELdE S22 dH5I0] SIS
[EHIHMIEFEsEEY &7 EE3l A Ee AA34E]
AlM & B A H| 2
Eot &M dHMZ
AHIERM O o et o7 Skt g2 X4 o INFSIESRS,
AEZ=E olo| ol# 7t €z
=2 7 ST et 60= O|Lf S
EfS3 o &t ot =4
AlH & XEME
o 1.59mg/2,200mg 80 ~ 120%
(Narcissin)
A
@ 7)o ™z AMEL A4 €52 HASIS
b Ma: HsHo= gl
O sz : AESH
@ EdT @ AESH
@ XELE @ AtA Al
CHHAAIE "IIE RISt Al E27|&E 3 gotehy
O EHIHMRIEFESEEY AR EIESS AMES E2V|E2 A2XH(25T)22 &



=P

®

H| 1

3 Lot

2 Lot

1 Lot

Lot

Hr
__OO
@

H
o

It

g
kel
KO

IH
X0
E

Ho

3| xp Al

@® 1

1 2022, 08. 11

2| ol
—éJE

A

=

@b |

1 2022. 08. 15

oll
__0_”_

ol

M OO
— L0 L0
I [QVNep}
S pn|wr|zol 8
o | RCRM 0D
S |wm|w| 308
o | RORom |
S |wn|wn| %
I I I I
°
—
H | IH
<0 u__m k| X0
- 1o =
o 0 g | RO H
__oo [} K
fal
<

_86_



3%} A8

@ 2

11

1 2022. 08.

2| ol
'éJE

A

R ESE

19

1 2022. 09.

B o
— o
IO (o]
S |wn|wn| 3
o | RCR0m|
S |wn|wn| x| %
o RO R on|
S wrn|wn| %0 %
I Il I
e)
1
H | IH
0 u_ﬁ it | 20
- 1o =
o | %m0 | KO | B
amo [ K
Tl
<

Bl ©
— To)
nj [<p]
S |wm|wr| 308
J I I I
9 %Il %08
~ | R R| O
S |l |wl| %0 |8
N I - 1
IS
—
H | IH
20 ._M k| 20
20| %o |
ojr | = | =
ol
<

A Al

5
@b A

® 3

el : 2022. 08. 11
: 2022.

2|
=

=

=

14

11.

& ol
ZE

@ Al

E| ©
— To)
n QV
9 |wn|wn| x| 9
o |RO|RM o] Z
S |wr|wn| x5
o~ | RO|RM 0| =
S |pn|wl| %R
B v {1
o
—
Tt | op
rIEARTE?
o X0 w_ﬂo %O | I
ol
<

_87_



o (&)
— To}
| ™
S wr|w| |3
o« | KRR 0|
9 |l || %0 |8
N RCIRC| oo | =
9 o0 00| 20| 8
_ Rrl®rloo| 2
°
|
H | oK
<0 % el | %0
0% %o |
or | = | =
il
<

A Al

@ 43

11

2 1 2022. 08.
0 2023. 02. 13

=

@b M =
@ Al

=10l
=

B ©
— Te}
| o\
S |wm w308
P v I Y
S |l |6l 0|
o |R RO 2
9 |wl|wel %0l
B I < o
©
—1
= | ok
w2 m ¥
20 R H
Hr | = | =
el
<

M ©
— To}
anl [<p]
S wm|wzol®
- RCOVRM 0O | =
S |l |l %0 | B
N Bl Rr(oo| =
9 ol [l | X0 | ©
_ Rrlwrloo| —
°
—
H | IH
<0 ﬁ k| %0
0% %o | H
or | = | =
Bl
<

_88_



IH
E © E © 0

— Te) — (o]
| al nj ™ _“_n_
3
Gl
S |wn|wn| x| 9 S |wn|wn| Tl ﬁ
- KM R 00| — - REC|RM| 00| — 20
) R ki o
=)
Tl
O |wn|®l| T8 9 |l |wl| 0|3 Tl
P I P I I =
f <l
i
- ; - ST ~
CRRE AR SRS CRRE AR SRS 20
: B - k| B - o - 0
0 N = = ol
o - |8 S b
§ s . 5
| | IH 15 Tt | op <

O -l -l

S 20 | H % R EAE % %
- al X0 K0 | H = 00| %0 | H =
CURRY oW = % oM = | : 5
s — - ol .. 100 e ———— i 100 ———i [ =
> m ol ol e ‘ n
oK B0 < < / w
3 K& = i A =
- w & @ - - o
FrTTTTT ® =
W
O

_89_

dE ZIEA4o

A =



ZH|

=<

al

O A SAIE Bt A

of

160
KO

od
m
I

N
N

N

N
o[T

o]

- R

1ol

o4
o

o o|x|=

N

, Cytokines,

i

AL

N

FCF.

—

S

| &
got

X

(2%
tod
{7}

AL

=13
=

us

=

ZEZ 7|
M 2} b
CATe =

i

OF A
o}
@ 1xt =55

4

=

H7|s dAl mMRC, DVAS,

EQ-5D, WURSS-212

g
SGRQ,

o

4| 2 SA|
Sk

X

- ol

[
i

17t=l= =

AL
o

| ]

5

HHEA

(o]
—

_EH_DIC_

Ct.

47|.—

o

oF MF et vl

HR-RH-OF

IM M35
=%

k=1
—
<3|
[}

® A
@ Al

zl

oFd

ol

b

ofd

e

Tor
I
pal
il

<

H

F X

<)
—

i

—

el =272t 2t = M.D., Ph.D.
O:

o|Xoll &

2|
=

Az2ld dAAF 374

A

i P

[=)

op 23F2ld AAb GAl A0l 2HIM| o], 80Al Of
=

@ H]
(&)

—

il
M
fo[T

[N
fo[T

2 olat

A2ld dAL 14

A

_90_

REMgh A

b

—

9

off CH

4

(=}

(<3

Al



=
(L

A7HCH &AL H|2(7]

O
[

@)

AHZ| X 2HEH 5 & FEV1/FVCIE

1

ob HZ|ls AN Z|FHe A4S 2O

ZHA|of| <
FEV12|l 12% 12|31 200 ml O|&F 7}

k=3
an

FVC7t 80% O|2H)

—

—

CC

—

8

[m]
—

70% 0|
@ HZ|s HAIAM 7| 2tX

A

1)

Q2
__ot
Kl

~N
fo[T
o]

10!

ol
Tl

o

Kl
ol
Top

M =X
= =

K4

1L (=)
AY(RZ

al-antitrypsin

i

i
o<

o

ujo
ol
P

4
KO

A32lY AAL EA| BMIZF 18.5 kg/m20|2F EE= 35 kg/m20| Akl X}

@ 232[d dAL ™ 170 ofLfoll TS E

1
oR

[l
T

I
ol
0l0
ol
od
B!

1ol

jifd

I
o3

ol

eh 232['d dAL ™ 37HE olufof

2 Xt}

At
| xH Ol
/| T

©

I

= At

S

o
|
5k0f Al

°

0

At
ol
=
ol

54

[=]

=

—

o
T

i

2
=

=]
7|EF A

I

C}

O UALL 2|2l =]

ol aH

o

[=]

I

e HIR

.l

—

AALoll A T
x

F

o
-

— Serum Creatinine > 2.0 mg/dL

@ A~32|d dAF & 370 o|Lholl Ef 2AMEHSA|
- AST, ALT >

ZIctA AL
-2 7t ofd &

7ol
Tl
El

E

_|__mu
__OH_
KM

o+

4

0f0
oK

Eall
0

R
Bl

ttoll F2Fe{ufd =0 12

o

=
S

—
_I___nLL

Ct=

—

—

Ob od THCH &k}

10
ﬂ
B3l

()
ol
ofl
ofu
Hiz

ﬂ
Rl

¢

o

il
_xI|

K

| 2=,
— 91 —

SZ=LEM 0 g/day)

=1

13, 1

ol
=

1

- flefa



@ MF7|1Z2F 125

Al g

b MEA= MHSAME 2det A Atol|l etsto] A32|d HAFE A5 MF
7|&=o0ll Fetsts ATFHEAE M et

@ ATFHaAsE Adeld SR EHE 2F o|uof 1& YE5to] oA AR ME/
Hel7|E Matds MAdE &2 = AAMSAIHo 5550, cHlEdlEdFE
SE= LT flefzol] FAAME =0l 1x SE2LNK 7| =HIHBaseline)E
2H= Shef,

@ OlF APEMZS 57 1HA 12532 o HFSHHAM 6xotct A7 2o L2
5t Mot 2HIS, A=F0oiy I ofstHUE L =AL O|HEHS ZAL
S8 Tdoict

Sorecning Randomization End of Study

v v v

125 FHAHE. 1S, 9 0= UAXEAE

A2 50H)

Aum—in—Period
(6% 213 3812 E2)

1 1
I T T

2f td g BW-2 | e ROw0] P FOWE) T Bw P

gt

o 1% 7Ed E7t

SGRQ
CAT

@ 2% 7rd gt

H 7|5 &AL FVC, FEV1,FEV1/FVC
mMRC
DVAS
ke it oS R
HZE XlFE: hs—CRP, ESR
Cytokines: IL-6, TNF-a
gHibst X3 TAS
EQ-5D
-9 -



- WURSS-21

BT Abel 3t AL
HAFF, MHZEN, AHE

Mch 2E 7IM x| 222 Xto|7t JA=XE &elsty| fIgt 2™ 2 Chi-Square test
L= Fisher’'s exact test 2 Independent t-test & O[-&g8tct,
wTEM AM/HHM 2N

o "ot H
1A 72 "HIF H4(SGRQ, CAT) ¥ 2xt &Ed "It H(H27|s HAL
mMRC, DVAS, S7[|&ketala, @35 X[E, Cytokines, &&tat X3, EQ-5D,
WURSS-21) Zztol| tishAM dF E2 7|ss8AHZTS MAISHL, dF = 7+ H]

weot HF T U HlE AT

= —
M F T ZEH|mel AR, HEZK(MF 12F =-MF Aol tish A independent t
test& O|2st0{ EAsict
M F 2 W) Hlme] A, MF M thH| 12F A|™ Q| Hstol| L5101 paired t testE

0| 835t0{ =Afgtct.

: SGRQ, CAT, mMRC, DVAS, EQ-5D, WURSS-212| BrE=Hol| tisiM MF

2t} MF = i H|ImE RM-ANOVA/Linear mixed model 52 X 235104

g F T ZE xHol7t A= =0l thistod AFEZHE (post-hoc analysis)2 A Al St

CF HMo| AlzstA fuiEl= 49 28 S (logarithm  transformation)
HeHEE MAISH = AYs5HAHLE v 25A - el Wilcoxon signed-rank
test, Mann-whitney teste=2 &Alg = UCt

=
HaMoz glojt R84 HIHK| Zol tis ol &

P KRol A9 ZEOM HIFYH
R|(+£1.58D o|&h) 2 dolst, 2MolM Helg = Uct

DAY Esed(dE, Hol, MoldF, dAes, 55, 8SAE, =],
O|&tEts, HEeksE, Ha, o|4x|, H|ZE S)oll wet FItEAMS dAle = &
=
FaY oo dg2 o|a Aoz potEs ={47| =4y ¢ /75, ojMH
A sk, A, A8, 257] 480 g2 [ = U= opRleds 7+,

oln
o
2
2
_o'|_
kol
ol
for
Bl
> 0
D
(e
O
Q
(@)
(e
9
Q
-]
QO
<
o,
Z3
o
>
>
W

ol 2+ & (COVID-19 £)

= Ut



—r
110

o

o

ol
R

<
RF
B2

=
4
__o___._._

==

<

5101 ANCOVAE

2 covariate2 23

Ct.

- OHEN EIL WS

=

o1 A 2

5]

FSoll CH

| Abd
O -

0

U

7ol
Ealll

—_

ol

LHo

—_

~|

@

00
K
3

od

7ol
=L

-

=Y

Fisher’'s exact test

CC —
R

= chi—square test

OFAL
o o

oy

el

ol
Ir
IH

—
I[e}

0f0

F

5]

2 7|ssAEE MAl

1ol

<l
M

Hluwet gF & W 5l

—_

N

H

R
Rl

B

Fo{ independent t

)

| &)ofl o

SH0{ paired t test&

toll cH

e

1 CHE| 123 A[Eel ©

X
L

o g2, 4

E

10
xr
jifd

o

o

mn

ofu

RM—-ANOVA/Linear mixed model

2+ Wilcoxon signed-rank test, Mann—-Whitney test, Kruskal— Wallis

o

o

ol
a1

20 | o ° ° o 0o 0 o o 0
=<
(ap)
N W
N g Y ° Y °
® =
N
i
G o o ° ° °
1K
= |
|30 =
EUEIEECEN BN BN BN ) e o606 06 0 0 O
nN | | oy
mim| !
<<l
oJ
o =
- |2 " SR
—_ | <|s | =< = [
o o | XKz O LR RDIE e K S |
Slg|g o | K| B MR | = || 8 g
S| 2 O | Rl S| = | /| = — |57 | |
%VWJQQE_.Ex_._Xaﬁ_{EX__o%
5 % || = ~
T | |8 o | < oo S
ol 5| RO !
o ol | Rl ]
vl

_94_



. 3
ok oy m S
) .
®© 0606060600 00 o o o0 L £ £ .
% K g 2 o3
. S o o B )
o oo Z 't
03 - Ok S 5 &I iol
ot s =
< o .2 &
o oo £ 8 IR
oo ©o o o’ 5 ° g 5  omry
=2 o M o o =
__Mo &y of s 5 Z=<A0
a B < £E © wEhis
i s ® g5 o ol
M M W Qawm .m __o\_X_nGjH_H_I
en= o <mpCPi=<n0
A0 Ry m O Xx
. . == AR XA
@S| g 82c g wgwad
e o 0o 0 o0 o ® o o o L e 298 8 zDEmm
g8 | w8 "8 B S22 Bgognd
o) =< . >< © _ —~
01 W R mwm HE,mmn, o1 wWH@_Q
S’ TROR 28575 FO=R<qf
v ww W K 575 Rl g
Jon™® M =S & S 05 _MS—=&_
ooy sSp WEm < T6 ¢ . MQU_LHA
ﬂ7§ " olg) ES5 G o TI=am.
i3 Blni M $°IQE B Hm =
o o o 5 WM 232 7738 xmcHog
11 ol >0 —Bo.
L.oE _a ar Qﬁ_. R oﬁ_DI YE o
X_/__O Rl cOo<C - il
D)™ < x_. ~al 26, -9 SgHil =
o | |Tm HW% 2EGZD aaa%i%E
jvo__o_e T0)8J _,ILEB MLn_aLW 0 OD._IJmow.Au
V - - . i
Em_rzmo gy RO s=ZEdT m Oxmp=l
a T %# &%Jéw IS5 S . SWipsoaig
5 E¥ _ SNOE | |Xmy E&EJE GEO0 5 THMN 43
- e o (R |m | B ixees | | 0 SERAsFe (B0 T PHhumag
s |= | T R B e e w0 | = | L | R0 B S HBPYe 5T <5 A__VMINEAO
e |m =z 2R |3 4HE " KIKU | S| o | W eRER (T amR Of PRZE=CO= S aI_EE
S s 2|3 e IO - U T R e - I R T N I e mgaf_oMTammj 22 A%ME_E_B
EO M2 58S 2w |l SR w2 < | a0 REIM= =2 K78 g =i,
o | 3O = | 2| I SR S R e e L It N o
aJ o< = z | Y= Loxﬁo: m_,%a_,xx;mlnof_ol.k__gm:_sﬁmnomm_ DITDKAS 30 g
4 0 = dﬂﬂg < RSk Snmer e g | SSUmMoG
ol ) el sk VS p o8-S A N My
X = 0" S~ ~<IKT)
«x0lx| |70 oIUCoRNcommmGms2rIY,

TSGRQ
T CAT;

_95_

Visual Analog Scale

EuroQol-5 Dimensions
Wisconsin Upper Respiratory Symptom Survey-21

Modified medical research council dyspnea scale

Samt George S respiratory quest|onnalre
Chronic obstructive pulmonary disease(COPD) Assessment Test

yspnea

" mMRC;

T DVAS; D

T EQ-50;

t WURSS-21;




CUKZ202108014-54007

CUHZ0Z2108014-H4007

2013.72.23 7

ak
e

20z2

T Er:
SzonenE

oguey

2022.07.03

2023.07.21

2022.07.2

&

CUHZ02108014-4400

IerE  |@ewnz

EADE S| My a5 =L o | =g 00
ngxss (@¥r O =E8 [OF=>4:4
=5 HETLEIMFDS O szwgane
O Q First-in-human O Firstnan-human
Frase

Ou

Ow

Orvs @7z

el R

|#ze= (02

HEAZE

_96_

B PRI TR 07
202207 14
]’:'i! | 2021,08.25 l

20220712
20220778
43y | 20210808 20230517
AT 2022.97.28

SiZ1Y |2021.08.05

W] 22383 =2

P e

[ #u=smsags

go0j®e00o®000o

Non-tlinical stugy (in ¥itre. in vivo pregiinics| study)

YEZ

x|

CUHZ02108074-4A007

207139223 FEe

| HEY |

2021.08.06

HEOEREN




AHye CUH202108014-H4002 2013.05.15 73

HARAo| MHA 1l -

WE | oW | X 28y oleRl

] e

F3: 730 R

El 2020
£ A2 A EEA iR SEE DSE AESAL ARSD AU @3 Oou=
Laiad

nd, place!
dics extract concent

dagoe (O [CR- S

TUET. EveE A IEAE

a4 ol
20 20170208
z 2012
3 2014
4 2016
E 2018
5 207
7 20'8
CUH202108014-HAG02 2013.05.15 72 CUHZ0Z108074-HAQOR 20130515 R

EEFE EHA B8 5Te L 5 Agollh 3e| 36| IS B gECM ELTT @ o O o=

Ol DA S 40| I WNO] SIS0 UELTT
20200710

ek GCP =T A2 2021.07.22

051

2020.07.28

]
(1]
v

(i

@
o
™
b
=)

007 7

2% 8

e

| 24

TR MBH
| B e
COPDREEL &

_97_




CUR20210B014-HAO02 01305152 CUR202108014

= i BRI SR LR = 3GRQ symetom scoe
E 15, ‘“E"‘es-nﬂ IZel ERBAE 11 AYHEC #7022y
EEAEY

domized, doudie-bling,
122 2usHy 02erE 8

B/240] e We e AR BA0|H 7120 At

EHEZYAS

B =80%, 28=0.84

AR, B5aY, 2Eey §al s

GRQG symptam score EER L

HE A0 S BB EY BEY

CUH202108014-HAa002 20130515 43

=33
LOEEE SIEY LN SEET YSLTT
etk 2ye (@3 43 7Hs)
gaa O ey
O erg(eic, o,

Zolas A

® FHUY S0 PATAIT B RE TFEAAUL ATT EFL LR FTF TIA7 =RUC

8 28 EYLTT

Iv. T @2tol Cagt #7019 W HRisk/benefit assessment)
i)

£ 27E %6 LEAlA ojbsls A HEo] oS
JIECAEE L& ESE Sl ol BAlE AEESY ENE

IHey, U=, @ ZE)

EARESTHES FIFLMT o @ os
m A4 EULUROIL Y ENTN HA S Yoy Mg o R i

E= + S I39 A2 Dats monkoring AR0E ChEr O TR O AHEZ

WL 37E 76 e
UFE [Privecy; ESE HEAEY
S| 2E lotB investigational drug) YAAIR
oouE
B 71U SAE HE A @ z = @ )
No ey ®ha |Mrs/FDA|  IND IND 82| Wt e
o9 AR | N0l | I8 oA 878 =27t

& 230 LB 5

_98_



CUH2OZ108A14-H4002

2013.05.15 %=

CUH202708014-H4002 2013.05.15 HE2

M EERIIND) P ST

(o}

O (=2 . IND Nig.

T AMBE IUES HeHE &% INDI T i
O oLz

SAAIEE AT 2B EN g TEls =7 DU HENIN

Y4AIYB 2AB|7|(nvestigational device) YVAY

o=
g Z
Mo 247121 am
7 FDAZ/DE IDE No
D AlfiolFHAE 2127 7jo|ch Ol O o2

2 50 U8 SR8 50E HBE 5718 =8 UoLh ABE HEOT, =5
3= EIBTLFDA S KFDAN B7E B0 HBE HE0T o B e
D »88 227171L FDAE| DEOIT 8 :-,EE R }
DEBY 2=
O ==si7) 227
CMAIER NBEE SRS A W Tl S ST G LT O =5% azze
O
A #9 B AT
SuaH [o:| OANEeE  OHEEE

% H7HE SR TH Lol AT HAOICH o e ey i
o H7HE 25 AR E AFO o ) -
s O s
7 CEA ANBE B0\ BEA 5 O 2B 550 g BE T2 BERLA0 L & = O wzzs

Yest| ¥MATHOY, LEA Z80
EFAEE ER0 xR

820 B (0 A 58 84, ONTE, 2UER SUHY =0k =8
THARE TESHAR

_99_



CUHZD210BO1 131223 EE  CUHZ0Z1080 20131223 A=
S214 7Y |zusows EEES [ #2 [zas

o |pmiEaz| 2una g
4 FEHTA | EET| BT YT 2R Ul o6/ Augi 21]

e Tun " T S S forslsail

8 Flle o Sinasia 2 EREELYH sy 2021.09.08 : 178 /411 2

sg | ETHTTUARSAEL 327 520 T RAE A DHSS EIETI W 2 2% TEEH chelgiE IZC‘ 1.98.30
OFkiE, HO AHREAY wzzeosgasend | ez |

HaEz @2 Quzed  O=¢

HEEME EENRSH 2 AR S

CiTh 2(2r8 BrEal ARONRE
23} I AT BeH0) = A
gE e 2nELD

HEOIDE BT $4 Al MY w0l TR BT
[ Y SR BOE T 4 USS RSN 2

re e

S5 SHIWUS HENFAT| BB

B = s S YaAE SUNICH) A S4BT 2(GCr), A8 Y oE Bt gEE 08U

n 1248 20T} 1RILIT = BAM TE 212
F20E WEA RV 2T STLT AT SULTHE HEY

23510 AT E AL sz
AREITG AYEAT| ST

ok
al i

B ST NS 2E% Z0ME B ULnA R 2500y
1M 2518 FRAY L0 T2 AT E 2B B, 2N
SN, HTCHAE D2 SDEE ABHOFBLC

BOTOAAE ST B E710/8 328 HED, 37 HHE SF0IE H¥Ta A
IO GLICH T 204N BSE 243 A &0 YO A/HY HIE RE(H T L0

B ST 200 S50 04R3]S 014 B 2S5 |7| WSO, ERIARINA JES 2 4 de HuER
E5 EA7 PUY 32, F7MY e 2 AE Y 24| L3808 HLC]

- 100 -

| HES g BT B2 | B2/ FTEDME B 47| HRLD
e B O By T 2 7B A S B0 HE FRIT GAST 0)9 L4 7VEE HBES
273 7h3E



HE A

[=|
=

O oAM= Al

K

ol

I
Byl

K

@

g

(e}

H0
Mo

H&E2 71Estod

15 SA1=

ol %

o=

[k
S

M Zxnt of

_I

S

A
=

ZH

3

i

or

Ol
Kl

oo

I[e}

o

o
Hi

=

HEol| 2UAH X SAIH

a

A

UM SAI A

=]
—

™
o[z

60

ojn

Z0 =M Z2

A

&
=

o Yo}
Hi s l8|8|8|le
=1 || S|l |8|S
= Floleaa|8|+-
K sl =
= S| o o |
=
H | o o
=S| 1|1 ] S
K | — e
ol
<

ofl

i

_x_._l

Ho

K | 7z | ol | dof | of | lof
T | U] | < 0| - |~
X0 | RO | < cNENENE] 1ol

ol | O | o | w0 | RO | &r

7

ar

o

<

MZ Aetd|n

5
[ =]

bs

od

EE=EANE

o
—

@b

ol

H A
—=

42

O AFUaASolAH MS3HA et

L

(270 gkA /o 1Ly

Sof X2

&2 1atAof

4

- 101



MZeol dEE 2t sict

[AMHEAIA HZEF 2t ]

AAAEAIF L AlEAYT.
ALAEAN WS HR-RH-OFI
Ao 2
o JLTfAMAR} F & OFI-R

b5 Visit 1
o g7]|st 202 . ..
AMAEHS
A7 A2dy
O 2| A} HA Z2AIRAL 5
RIMALAIE 99 EXo 2= AFRY £ gaUd
"ojg]o|9] &o] l r= o] HWSHAIAIR”

* A AR = 100 0]7| w20 OFI-RO010A OFI-R1007}X| Z|Xj &t}
cf AFCHARE 1Qlch 27) ghaol X EZEo| HI==O(OFI-R001 27 EiA,
OFI-R002 27§ gkA . . ~ OFI-R100 27K gtx) olmje| 2742l EtAo| E0|= 2}
ez 2= HES Melstn 25 £Zbolop shoh(EHE 2 Visit 1, Visit 2).

@ AHIEHMOIMNFTESEZEU/SEY| HAUY-WHES
o =5
- 2uldol A BE AFYAMXIEO| AlEE 223510 XFE T} locking= 7| Mol =
OlZ=7H(WHAH)S siMsHA = ot=lct, Chatb, oA o AbXto| MF AlEtE 2totof
Ste 23atatel A0 o|atHt20| 2H s oA LLH AR} il 2 A BH5H0] Of
=712 2 shAe £ Aot
@ g

— ofzll (oflAl) 2F Zo| &+ &M EelM AEFof| E2l(0OFI-R001 ~ OFI-R100, &
100%) 425 1002 a5 22 (HEF 22A AZM T& 22 5 2
o). AFEAM 15 Hab AMAHME 158 22
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Investigational Product Receipt

Investigational Product Receipt

Fr\’hic_l:_Nm R HR-RH-OF| - Sponsor FAEA R Protace! No. FER-RH-OF| Sponsor: FAEM BH
B s 25 | _ﬂzeg;fﬁ;ﬂgﬁ%ﬂ_ Elnceallinve doak. _ way oitn | sisataaunnnaas
Investigational Product CUEY AR EREY Investigational Product eURYNEEEsELY
Product Code HR=2oHiedS ‘Product Code ‘ HR-20211005
Expitation Date 2093, 16, ol Expiration Date | 20731004 N
i s_ubjea'm visit “Quantity Subject No. Visit 5 Quantity
OFI-R00~OF1-R100 | loo o CFI-RON ~OFi-R100 wisit 2 106 Box
= Date T Drate
Ceemiment ooy | | (VYMMADD)
Sendr A% ?‘Lg ol fé/Z— 263 0 o 410 sender e iy b el I%’ 262l 4o/ 3q
e ey SRR ey
Totatvor o s = gl P PRI EY Recaiver TR e i e LR
|
" P Receipt Yer 13
L':&,‘ﬂp:,ﬂ\ﬁr,:j;ow 2% HE-RH-OF didiig Bt a5z HR-AHDR
O|H A Z2A| & i o|la=
A M BAHHE S
- =1 A=
M ZAIY =8
[© 2 Sl s Hi2] AHOd o|S S alAlo|lolel s o| &0 S Olx A&
e MMt dHEolstd R Ao | E(IRB)2l 2l olF, QAMAHSAI™E THA
=1 Rl /6 S
3 AT AR 2E /et
o IS in = : ; [ : :
® =H AAAIY 2|7 = (Guideline for Good Clinical Practice by International
; ; =] i < X}FO x .
Conference on Harmonization, ICH-GCP) % ZXZ&ZIX|ZAM(SOPs; Standard
H == T S A5 S A ol = =
Operating Procedure)oll &350 QMM ZAI & & = JAEF FH|&.
Xl IT A (=] il ST = [l =13=E! s PN s
@ AFAAL 28 ZAH, | S22, FHO|X| HA|l 5 chgt 2 083510 2R S L
o -Hxls
= F2ftsh
w/
sl BYONTI BYED
UL O £ EIRTIOl et RE Y 2 21NES = o HoL * 8> ATCYR > AFYN 2 Z2
WILEEY] RIS 12 F, SERIWE, O) 1, - QIR AIY
= z;:;:;mwmuw 287 VYN DIk DI BIRP HOIO) R
AN, Total 971 1 HO|A|
; QMR RUS FkN 12 RE A HLC, HE e 20| Eu Z9|
p 1, e
as|usiRiud,
© A B, 887150 3 S, W, A, A B 58 91 9 R 214 45
v
F—— F 23|} 12-14 46
~ P18 OFY, BOM| 05K 521 WL © MUY 185 kg/uf O}, 35 kg/n
S e A N A 7 23 % 11-02 329
PR, ZEOY EE 7S WEHEOI 21 =R
= 6 "LM1012" PIHH A AT ER 2T 31 =%t 10-05 472
[P —
el oty ik el 5 "OELOLEEE" AHNSAHE BROAX BY 20 a|xt 10-05 486
L2718 B RERH 02(S] MSHIX] £ O UE0| LIEN + UGUL.
- - 4 "HRRZIFES" AAMNEAE AP0YA 2H 21 ¢ e[ R 09-06 641
el PR XD,
= =~ 3 05 NES=IEz2 NNSAY BRHLT 2T 30 At 0902 659
= ;
o ; \* 2 *HL-Denti 100" SIS 2AE ATUAR 27 31 o RS 0%-02 623
AT MRS SATRINSTIUD T ﬁ
B A 1 S8 olNHEAE ERCAR B 22 ¢ 22|% 06-02 1412

O 1A S 2RI 20 % 053-259-3550

- 105

SHOIX| AA=



ol
M-
o

oK

op /ALl 7]

700
—

ol
=

120224 118 25¢

[=Ne]|
—=-

!

=]
o

20214 104 21¢
At

b

A
o

Azld 20214 108 14

A

|

X

A

50 a0 | 70
(@) Al o Bar
o~ | g0 | »»
— — — N~ »
_ﬂﬂ 10 A
il whl
| m L4
o | <I Kto

@ obx|ef of

@b

4

o
110

<+
oK
W
ar

ol
I

Double entry)

(

Data Dictionary)&

olgd

(

— A
EET

=&l ololEHo] 20 HIO|E ALY

?_

=
)

<+
o

T

st AX™ 2 Chi-square test EE=

!

S
=

21 2

- 106 -

Fisher’s exact test 2} Independent t—-testE O|&

0l 0.05 mjgte =z



| Z} Paired t—test,

=

RM-ANOVA, Linear mixed

HFHL W,

Independent t—test

o

@b

RE
B3l

N
o).

olo
ol

<0
ol
1
Hio
0f0
o0
<
0f0
Kl
L3

04

Ko

—_

~
il

0f0

I3

oJ

7ol

=]
T'__A_-Il

I 204, Chi-square testE X &3}04

9

ool w2l 2o A Al

. RO ALK}

o=, & 11259 XU o

q

]

00

1

1

i

M-
ulo

ol
ol

<
0{0
KM
3
od

il

<l

Ol

3

||;||.|I-I

i d!
KT

91y ol AT f

1

St
[ — —

M)E E55H0] AlgE 2=

=
=

1 A

=

(Al

=
=

EE

i

A =

Ab
o

® T | T
pall ~ | o
o
>
<
H © -
o8 | | !
o ©
(@)
ks
&
H ~
ol
IH O
3B E
H &
il _Mu
KF —
rH -
RF K
L El
ar | ok
w | T
L T
< Kfo
il il
il uH
L L
Ko I

- 107 -




Enrollment ] Assessed for eligibility (n=112)

Excluded (n=12)
—*| . Not meeting inclusion/exclusion criteria (n=8)
- Consentwithdrawal (n=4)

Randomized (n=100)

y [ Allocation ] Y
Allocated to test group intervention (n=50) Allocated to placebo group intervention (n=50)
- Received allocated intervention (n=50) - Received allocated intervention (n=50)
- Did not receive allocated (n=0) - Did not receive allocated intervention (n=0)
Complete follow-up (n=48) Complete follow-up (n=45)
Lost to follow-up (n=2) Lost to follow-up (n=5)
- Consent withdrawal (n=1) - Consent withdrawal (n=5)
- Inclusion/exclusion criteria violation (n=1)

. [ Analysis ] v
Analysed (n=49) Analysed (n=49)
- Excluded from analysis(n=1) - Excluded from analysis (n=1)
- Inclusion/exclusion criteria violation (n=1) - No data after randomization (n=1)

@ £232[d Al A AFA 1008 S H4ol 218, ofdol 79Ho|A, M E
250.17£6.69AM|, A2 161.68+7.76 cm, ME=2 61.99+£10.44 kg, M & X
23.61+£2.76 kg/m2 ¥ 20, SF A= 38H, STH2 4.20£4.85 unit/FTO|AUS.
A== TFI7(EY0] 120.96+15.07 mmHg, 0[27[& 20| 74.52+£10.63 mmHg,
= =49 75.12+9.983| 2 MY, Lo, MAAZ, s g=50M

F A3 2 SAH¥ez 7ol X0|7} s} = (p>0.05).

r
r|r oY

=
= o
T %k :‘cl

ok
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@ O] 2ol S 57| A0l d&s = = U= AR AL 2, THEE, 57| 440l g&ek
S 0|& = A= ofeEs 7F) 2 MEY|E S=(257| 2H 34 85 x-ray, H7|
s AANME F MF 2 2 SAMSZE Fost X017 U S(p>0.05).

® o|Ate| Z1tE Setst mff MA| oA FCfArXte| FAE2uf ™ol H| WA & O|F{ Ml EHCh
S =.

[o17ets HE]
P =Y S
o ZE2ME A
=Zx=zborn p-value”
(N=50) (N=100)
(N=50)

LFO[ (M) 12/38 9/41 21/79 0.4614

M (i/0d) 49.80+6.88  50.5446.53 50.1746.69  0.5827

Al EHcem) 161.9048.16  161.46+7.42 161.68+7.76 0.7785

# = (kg) 62.30+10.41 61.67+10.57 61.99+10.44 0.7631

BMI (kg/m2) 03.66+2.66  23.55+2.90 23.61+2.76  0.8407

51 &b 19, 38.00 16, 32.00 35, 35.00
X2 ALRE 15, 30.00 15, 30.00 30, 30.00  0.7733
23| 16, 32.00 19, 38.00 35, 35.00
FAHE xa 50, 100.00 50, 100.00 100, 100.00
2 x5 we g -
) 0. 0.00 0. 0.00 0. 0.00
(N, %) X|st
SE57| Ao dsg o
& 2 Qe o 2= (o, 0. 0.00 0. 0.00 0. 0.00 -
%)

SZXHN, %) 18, 36.00 20, 40.00 38, 38.00  0.6803

= Z2k(units/F) 4.08+4.87 4.13+4.96 4.20+4.85  0.9243

5871 7|H 50, 100.00 50, 100.00 100, 100.00 -

25 = 7l 48, 96.00 50, 100.00 98, 98.00  0.4949

A ssaet 0. 0.00 0. 0.00 0. 0.00 -

(N, %) 7t& getst 36, 36.00 38, 38.00 74, 74.00  0.6484

B2 xray(HAH % 50, 100.00 50, 100.00 100, 100.00 -

HZ7|s AAt

FVC 3.78+0.84 3.72+0.80 3.75+0.82  0.7016
109.44412.2 109.28+11.6
FVC (%)  109.12+11.20 0.8918
7| 25| ° 8
N FEV1 3.05+0.70 2.98+0.59 3.024+0.65  0.5600
R 116.30412.8 116.38+12.6
FEVI (%) 116.46+12.66 \ . 0.9501
FEVI/FVC  80.62+4.47  80.36+4.22  80.49+4.33  0.7655
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FVC 3.75+0.81 3.70+0.80 3.72+0.80 0.7478
108.72+12.2 108.48%11.4
FVC (%) 108.24+10.82 0.8356
7| 2kx] 0 8
i ~ FEV1 3.12+0.68 3.05+0.60 3.08+0.64 0.5901
SHAH =
119.14+£13.3 119.15%+12.7
FEV1 (%) 119.16%+12.17 , ) 0.9938
FEV1/FVC 83.10+4.11 82.74+3.63 82.92+3.86 0.6434
o 118.14+£15.1 120.96%15.0
=718 (mmHg) 123.78+14.58 o , 0.0610
ol 271" HmmHg) 75.524+10.95  73.524+10.32 74.52+10.63 0.3496
o ek(5]| /2 75.12+10.12 75.124+9.94 75.1249.98  >.9999

FVC, forced vital capacity; FEV1, forced expiratory volume in 1 second. Values are presented as mean=SD or numbers

(percentage).

were compared using Independent t—test.

=2
o

Ay

1) Categorical variable were compared using Chi-—square test or Fisher’'s exact test. Continuous variables

® AAHSAHE M =2

MBAIEE MEC TS Ut WD 2STE solsh BIHLES oot 23
458 HE 4 = et & HE 5 - wE HE 5

@ = A7\t & & Yoo & ME2 = Ed
P

{22 97.24+3.85% =

BSOS EESEUTES 97.9044.14%,

A
o 2t SAXMe=z wolth AHo|7F iU (p=0.4170), HATFHAAS0| MEX o E K
=2 & MF ot¥cty EESt S
[=8 X (Compliance)]

FESZEUE(n=4 2 (N=49) XA (N=98) p-value"
9)

gFsforE =

503.3+20.0 500.2+19.6 501.8+19.8 0.506
(cap.)
A F A E==(cap.) 466.6+33.2 463.51£33.1 465.0x£33.0 0.688
=35 (%) 92.7+t5.7 92.7+6.8 92.7+6.2 0.988
Values are presented as mean+SD. 1) Compared between groups; P-value by Independent t—test

- REN B}
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S
=

x,
HEet $ REY HIIE 18] o4 AlWST T2 MHIIE Ul TR b
F

- AAHHEAEE ME HF M, 45 652k 125 ol SGRQ ==
o, =M ZNE of2foll 2ofst. Z7IMR| &FolM F HF T 2H A
=2 2det Z2oE 2 MAlEh

- AHHEAHE M=

[7| X x| (baseline) CHE| MF 123 & SGRQ HH3}]

1 A= Mol w2t I AH AR E 4

FESEEUSL 2| 2k (N=49) p—value"
(N=49)

Baseline 26.49%+9.79 30.95+12.36 0.0507
=AM 12 weeks 13.03+6.56 15.38+8.44

Change from
(Symptom) . -13.46+10.39 -15.57+13.24 0.3838

baseline

P-value? <.0001 <.0001

Baseline 27.14£13.35 33.78%+13.27 0.0152=*
BE2 Mo 12 weeks 10.63£11.67 15.76+14.39

Change from 0.5466
(Activity) -16.51+£11.56 -18.02%+13.21

baseline (0.5185)

P-value? <.0001 <.0001

Baseline 4.19+5.69 7.26+6.55 0.0148%
odstad M4 12 weeks 1.544+2.33 3.12+£3.94

Change from 0.1910
(Impact) -2.64+5.58 -4.14+5.68

baseline (0.1446)

P-value? 0.0017 <.0001

Baseline 14.68+6.84 19.15+8.03 0.0038=*
= xd 12 weeks 6.09+4.04 8.92+6.37

Change from 0.1991
(Total) -8.59+6.17 -10.23+6.36

baseline (0.2746)

P-value? <.0001 <.0001

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P—-value by Independent t-test (P—-value

was adjusted for baseline). 2) Compared within group; P-value by Paired t-test
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[4=2E SGRQ H=}]

FESESELUR 2| 2k (N=49) p—-value”
(N=49)
Baseline 26.49%9.79 30.95+12.36
SN e 6 weeks 16.98+8.81 18.4349.37
(Symptom) 12 weeks 13.03+6.56 15.3848.44 0.9670
P-value? <.0001 <.0001
Baseline 27.14+13.35 33.78%£13.27
gz2 M3 6 weeks 15.80+13.14 22.59+16.85 0.7513
(Activity) 12 weeks 10.63+11.67 15.76+14.39  (0.7540)
P-value? <.0001 <.0001
Baseline 4.19+5.69 7.26+6.55
dska] M4 6 weeks 2.41+3.66 3.67+4.34 0.2439
(Impact) 12 weeks 1.54+2.33 3.12+3.94 (0.3460)
P-value? 0.0007 <.0001
Baseline 14.68+6.84 19.1548.03
& 6 weeks 8.78+5.64 11.82+7.25 0.3077
(Total) 12 weeks 6.09+4.04 8.92+6.37 (0.5821)
P-value? <.0001 <.0001
Values are presented as mean+SD. 1) Compared between groups; P-value by RM—ANOVA (P-value was adjusted for

baseline) 2) Compared within group; P—value by RM—ANOVA

i)

@ Y M o H A et HIHH AHCAT)

of 125 =of CAT &=2 &elsigiarnd

l

[ZIX x| (baseline) CHH| M F 123 T CAT Hi3}]

FESEFEUL 2| 2k (N=49) p—value'
(N=49)
Baseline 9.924+2.82 10.90+£3.12 0.1061
12 weeks 4.37+2.11 5.18£3.11
EXs Change
-5.554+3.35 -5.71+4.04 0.8280

from baseline
P-value? <.0001 <.0001

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P-value
was adjusted for baseline). 2) Compared within group; P-value by Paired t-test
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[BEFEE CAT His}]
PR
FESESELH 22k (N=49) p—value'
(N=49)
Baseline 9.92+2.82 10.90+3.12
6 weeks 5.53+2.68 6.51+3.54
=5 0.9623
12 weeks 4.37+2.11 5.18+3.11
P-value? <.0001 <.0001
Values are presented as mean+SD. 1) Compared between groups; P-value by RM—ANOVA (P-value was adjusted for
baseline) 2) Compared within group; P-value by RM—ANOVA
@ H7|s ZAAHFVC, FEV1, FEV1/FVC)
- AHHMEAHE ME M M, ME 12F Fol HIS HAES Sa sHelsiye
o, EMZE ofefjoll QSIS F MF T 2t HW A SHAMSZE 7Fo|Eh X}
0|7t 81 S(p>0.05)
[ZIM X[ (baseline) CHE| MF 123 &= H7|s His}]
ETpSySEIRS:
FESEEUSL 2| 2k (N=49) p—value"
(N=49)
Baseline 3.78+0.85 3.71+0.81 0.6929
FVC 12 weeks 3.79+0.85 3.75+0.84
Change from
(L) _ 0.01£0.24 0.0440.22 0.4513
baseline
P-value? 0.8388 0.1873
Baseline 108.55+10.56 109.24+12.30 0.7651
FVC 12 weeks 109.49+12.04 111.53+12.77
, Change from
(% predicted) 0.94+7.70 2.29+6.47 0.3510
baseline
P-value? 0.3979 0.0170
Baseline 3.05+0.71 2.97+0.60 0.5403
+ +
FEVA 12 weeks 3.05+0.71 2.99+0.61
Change from
(L) . 0.00£0.17 0.01£0.16 0.6601
baseline
P-value? 0.9464 0.5662
Baseline 116.04+£12.43 116.16+12.93 0.9620
FEVA
. 12 weeks 116.78%£13.57 117.90+13.31
(% predicted) 0.4688
Change from 0.73+6.94 1.73+6.67
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baseline

P-value? 0.4624 0.0748
Baseline 80.73%x4.44 80.41+4.25 0.7108
12 weeks 80.61+5.16 79.92+4 .36
FEV1/FVC Change from
, -0.12+2.32 -0.49+3.08 0.5070
baseline
P-value? 0.7139 0.2716

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P—-value by Independent t-test (P—-value

was adjusted for baseline). 2) Compared within group; P-value by Paired t-test

@ &2t H=(mMRC), VAS &==(DVAS), &2l & "I MEX|(EQ-5D)
- AXNMBAIHE ME MF A, MF 6F, 12F ol SF7| SN2 XS AHAE
X2t 4ol 2 "ot MEX|E &elsteni, EMATE ol RetsI¥S. 7IA
x| =0l F MFE Z2F X0|E Eo|l&= =2 E™st ZuE A MA|E.
- mMMRC2 DVAS M= QUMM SAIEE MES MFst o AlZbof| w2l & MF
o Lol A Z st et & M2 Z2H HlW Al SAMLZ 7o|sh Xto|= el
S(p>0.05). &£t EQ-5D M= QMM SAIHE HES MF T ol &HiEM
AEFESFE2UT UM S76tH 2LHp=0.0028), & AF 2t 0| Al SH
Moz ®golst xtole= A =(p>0.05).
[ZI™ x| (baseline) THH| 4% 123 & mMRC Bs}]
e
EEZTEEUD 2|2k (N=49) p—value'
(N=49)
Baseline 0.37+0.49 0.55+0.54 0.0810
12 weeks 0.16+0.37 0.31+0.55
EH Change from
' -0.20+0.46 -0.24+0.63 0.7142
baseline
P-value? 0.0029 0.0091

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P-value

was adjusted for baseline). 2) Compared within group; P-value by Paired t-test

[HEEH mMRC H3t]
ZHfE M ol &
FESSELUT 2| 2k (N=49) p-value”
(N=49)

Baseline 0.37+£0.49 0.55+0.54
) 6 weeks 0.29x0.46 0.49£0.65
E¥s! 0.8497

12 weeks 0.16x+0.37 0.31£0.55

P-value? 0.0132 0.0139
Values are presented as mean+SD. 1) Compared between groups; P-value by RM—ANOVA (P-value was adjusted for

baseline) 2) Compared within group; P-value by RM—ANOVA
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[Z7| XM x| (baseline) THH| MF| 12F T SEFZEtof| & VAS Bi5}]
#EHpERM O AL
FESEEUTD 2|2k (N=49) p—value"
(N=49)
Baseline 1.71£0.71 2.22+0.87 0.0020=*
12 weeks 1.20%x0.71 1.27x0.70
DVAS (cm) Change from 0.0320%*
_ -0.51+0.92 -0.96+1.12
baseline (0.8520)
P-value? 0.0003 <.0001

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P-value

was adjusted for baseline). 2) Compared within group; P—-value by Paired t-—test

[BEF=2 CAT E&2zHo Cf st VAS His}]
A HFEEAM O L
FESESELT 2|2k (N=49) p—value'
(N=49)
Baseline 1.71+0.71 2.0240.87
6 weeks 1.374+0.76 1.514+0.65 0.0755
DVAS (cm)
12 weeks 1.204+0.71 1.274+0.70 (0.9835)
P-value® 0.0006 <.0001

Values are presented as mean+SD. 1) Compared between groups; P—value by RM—ANOVA (P—-value was adjusted for
baseline) 2) Compared within group; P—value by RM—ANOVA

FESEEUSL 2| 2k (N=49) p—value'
(N=49)
Baseline 0.91+0.05 0.90+0.06 0.5277
12 weeks 0.93£0.03 0.92+0.05
£ Change from

. 0.02£0.05 0.01+0.06 0.3848
baseline
P-value? 0.0028 0.1421

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P—value
was adjusted for baseline). 2) Compared within group; P-value by Paired t-test

[gh2H EQ-5D 35}

FESEEZLUT 2| 2kt (N=49) p-value”
(N=49)
Baseline 0.91+0.05 0.90£0.06
=3 6 weeks 0.93+0.03 0.91+0.06 0.5094
12 weeks 0.93£0.03 0.92+0.05
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P-value?

0.0021

0.2312

Values are presented as mean+SD. 1) Compared between groups; P—value by RM—ANOVA (P-value was adjusted for

baseline) 2

) Compared within group; P-value by RM—ANOVA

2(FeNO)AALE =tel

stlen, 2A44 2} :
- M 20 5 MF 22l Al SAXMSZ 7olst X107} 1S (p>0.05).
[7IXM x| (baseline) CHH| M F 123 = ST| SR A (FeNO) 5]
ZHFFA T
FESFSELT |2k (N=49) p-value
(N=49)
Baseline 19.29+10.97 21.10+£10.68 0.4085
12 weeks 19.27+9.36 21.29+11.45
FeNO(ppb) Change from
' -0.02t6.24 0.18+£8.77 0.8948
baseline
P-value? 0.9818 0.8841
*p<0.05. 1) Compared between groups; P-value by Independent t—test (P—value

Values are presented as mean+SD.
was adjusted for baseline). 2

) Compared within group; P-value by Paired t-test

[ZIX™ x| (baseline) CHE| MF 123 & ¥SX|E, cytokines,
fafctdol
FESEEYSL 2| 2k (N=49) p—value'
(N=49)
Baseline 1.54+4.09 0.62+0.73 0.1296
hs—CRP 12 weeks 0.924+1.73 0.92+1.29
Change from
(mg/L) . -0.62+3.62 0.30+0.83 0.0889
baseline
P-value? 0.2348 0.0156
Baseline 15.33%14.32 12.73£8.80 0.2837
ESR 12 weeks 12.22+£8.79 11.71+£9.23
Change from
(mm/hr) , -3.10+£10.79 -1.02+6.22 0.2455
baseline
P-value? 0.0497 0.2565
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Baseline 217+2.03 1.45+1.05 0.0292+«
L6 12 weeks 1.79+1.56 1.67+0.91
Change from 0.0160*
(pg/mL) -0.39+1.48 0.2340.92
baseline (0.1884)
| .
P-value? 0.0735 0.0917
Baseline 0.73+0.81 0.82+1.05 0.6461
TNF-q 1ci weeks f 0.61+0.21 0.73+0.98
ange rom
(pg/mL) - asel -0.12+0.81 -0.08+0.47 0.7712
aseline
P-value? 0.2962 0.2208
Baseline 1.18+0.20 1.17+0.17 0.8383
TAS z:i weeks f 1.20+0.16 1.18+0.17
ange rom
(mmol/L) 0.02+0.14 0.01+0.11 0.7107
baseli
aseline
P-value? 0.2959 0.4865

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P—value

was adjusted for baseline). 2) Compared within group; P-value by Paired t-test
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- 2M Z3 MM SAIEE MES MF e ol AlZtol| w2l & M F T Lol &
ASIF oLt & MFZZEHl Al SEAMOZE Felst Xt0o|7F iR S(p>0.05).
[7| ™ x| (baseline) CHH| A F 12F = WURSS-21 H35}]
EEFT AT
FESFEUT 2| ok (N=49) p—value"
(N=49)
Baseline 11.37+5.91 14.94+8.13 0.0148+
12 weeks 5.73+£3.70 8.06+t6.97
Sa &5H Change from 0.4157
-5.63+5.56 -6.88+9.08
baseline (0.1954)
P-value? <.0001 <.0001
Baseline 3.80+3.77 6.00+5.73 0.0272%
12 weeks 0.94+1.60 2.92+6.98
el 2 =& Change from 0.8635
-2.86+3.80 -3.08+8.27
baseline (0.1238)
P-value? <.0001 0.0121
o Baseline 15.16+8.54 20.94+12.62 0.0095*
-7 12 weeks 6.67+4.60 10.98412.99 0.5762
(Ba+4tel
Change from -8.49+8.38 -9.96+16.29 (0.1109)
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baseline

P-value? <.0001 <.0001
Baseline 4.14+0.68 4.02+0.59 0.3439
12 weeks 4.80+0.98 4.84+0.96
WM M Change from
0.65+1.11 0.82+1.15 0.4760
baseline
P-value? 0.0001 <.0001

Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P—-value by Independent t-test (P—-value

was adjusted for baseline). 2) Compared within group; P-value by Paired t-test

(22 WURSS-21 B35}

FESSELT 2|2k (N=49) p—value'
(N=49)
Baseline 11.37£5.91 14.94£8.13
AL 6 weeks 7.22+£4.54 8.80+5.27 0.2967
- =" 12 weeks 5.73+3.70 8.06+6.97 (0.4342)
P-value? <.0001 <.0001
Baseline 3.80+3.77 6.00£5.73
) 6 weeks 1.51+1.65 3.00£3.26 0.6497
oo & 5=
12 weeks 0.94+1.60 2.92+6.98 (0.0772)
P-valug? <.0001 0.0025
Baseline 15.16+£8.54 20.94+12.62
=X 6 weeks 8.73%x5.71 11.80+7.49 0.3112
(ZaH+4t2] Z) 12 weeks 6.67+4.60 10.98+£12.99 (0.2360)
P-value? <.0001 <.0001
Baseline 4.14+0.68 4.02+0.59
6 weeks 4.76+0.99 4.63+£0.88
MM HE 0.6090
12 weeks 4.80£0.98 4.84+0.96
P-value? <.0001 <.0001
Values are presented as mean+SD. 1) Compared between groups; P-value by RM—ANOVA (P-value was adjusted for
baseline) 2) Compared within group; P-value by RM—ANOVA
Alo|M %7
@ AXMMSAIY Z017|2F SO AFNAXIE MF T SAE Y IS MF AEfE Holst
7| 25t Alo|MFZ=AIE QUMM BAILE HE HF ™, 12F o AASIFS

@ AMA|SHol| wal o i AXE ZEMSE Alo| 7| £ X|= CAN Pro 4.0°8 0| &3t0] &4

+
SIo0f, 24| ATLE offo 2ob5RS. BA A, T MFHZ 2 SHMOE Rol3

)

X017t gl S(p>0.05).
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(4]0l 441]

EHIERM QI AL
FESFEUL 2| 2k (N=49) p—value"
(N=49)
Baseline 1680.31+596.81 1593.60+510.93 0.4417
12 weeks 1535.12+620.08 1608.50+£435.43
&= A& (Kcal) Change from
. -145.19+542 .61 14.90+£527.40 0.1419
baseline
P-value? 0.0672 0.8441
Baseline 252.63+89.69 246.86+85.86 0.7453
12 weeks 241.75£107.53 250.98+84.51
Et=3}=(g) Change from
. -10.88+107.67 4.12+101.05 0.4785
baseline
P-value? 0.4827 0.7763
Baseline 48.06+£29.25 45.01£21.79 0.5590
12 weeks 39.42+22.18 41.73£16.22
X eH(g) Change from
. -8.64+26.99 -3.28+21 .51 0.2791
baseline
P-value? 0.0297 0.2914
Baseline 64.62+29.11 59.72+£20.04 0.3344
12 weeks 60.33+29.18 61.40£21.52
CHHZl (g) Change from
. -4.294+31.81 1.68+£19.40 0.2656
baseline
P-value? 0.3500 0.5476
Baseline 21.38%£7.90 20.55+9.26 0.6353
12 weeks 20.07%£9.70 20.81£9.09
Alo[M F(g)  Change from
-1.31+10.64 0.26%+10.15 0.4574
baseline
P-value? 0.3935 0.8590

Values are presented as mean+SD. 1) Compared between groups; P-value by Independent t-test. 2) Compared within
group; P-value by Paired t-test

@ UMM SAIE Zof 7[2F St AFHeAte] MM ESEH S HIISH7| 215t MA A &
k=3

=M 2 (Global Physical Activity Questionnaire: GPAQ)S AF235I0] QA AH A2 H|
Z MF M, 12F Fof| AMA2s HEE TASIF o, 24 ZIE ol2iof 2245 S.

5t JEE dEXZAM ofrtes, Hetets, L 2hE

2-=Z(MET; Metabolic Equivalent Task)2 =25 ¢l &&50|Lt GPAQ2| HI0[E{2] &4
Wz Atzte| FAHALSO tHet 2UTiALE 2| Al B[ES LIEH.

T AaFE ¢ SAH¥e=z ®elgt xo|7F gl =(p>0.05).
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[AAE=EF]
F=Hp= M ol Ak
FESEEUT ¢ 2kt (N=49) p—value’
(N=49)
Baseline 2125.71+£2445.73 1830.61%£1915.81 0.5077
12 weeks 2320.82+3236.32 1412.65+1286.59
MET-min/weeks Change from
195.10£2804.86 —-417.96+2060.49 0.2208

baseline
P-value?

0.6285

0.1621

Values are presented as mean+SD. 1) Compared between groups; P-value by Independent t-test. 2) Compared within

group; P-value by Paired t—test

MHAS: AMES, MESX
O MHAZ XNERMS, MAHXF)E AMHMSAIHE ME HF Mo MF 12F =0l S
Motdiony, A ADE ofefo eI S. EAM 2 F ME A U EHAMELZE 72
st Atol= 81=(p>0.05).
[AHAHZ]
ZujEt ol 5
FESFEUL 2|2k (N=49) p—value'
(N=49)
Baseline 62.68+10.17 61.80+10.63 0.6780
12 weeks 62.97+10.42 62.10+10.70
A= (kg) Change from
. 0.29+1.56 0.30+1.14 0.9764
baseline
P-value? 0.1927 0.0697
Baseline 23.78+2.55 23.63+2.87 0.7809
= 2R 4 12 weeks 23.89+2.63 23.74+2.90
Change from
(kg/m?2) , 0.11+0.61 0.12+0.43 0.9087
baseline
P-value? 0.2288 0.0591

Values are presented as mean+SD. 1) Compared between groups; P-value by Independent t-test. 2) Compared within

group; P-value by Paired t-test

ot "ot
@ et "ots = QA X EAIEo &o{sto] |4 13| o|4t AMHBSAHE HES HF
St AT ARE 100 (Safety Set)2 A ZE BASAUS. UAHSAIHE MES U
SIRE W, MU BHetE dHEE AS SH2Z 513,
@b A - EtZ} o|MEtS
- AAHHEAHE MEFS G AF7|2E St o|atths LA} o el 2o
CHet ZItet gdet olatits =52 ofzfoll 245U S,
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CREEWEEIN
— Bt HAtel BUYMSIEIZAL, AH HALR O
MBAIHE HME MF ®, MA 125 Fof Al
o519 S
- BA AT AP FR0IM F MEHZZ S
(p=0.0085), 0= &Dx| &2l LhoA o]
WIS
REERCEEI

FESSEUL 2| 2k (N=50) p—value”
(N=50)
Baseline 5.52+1.31 5.21+1.05 0.1977
WBE 12 weeks 5.15+1.05 5.19+1.21
Change from
[4.8~10.8x103/ul] asel ~-0.37+1.11 ~-0.02+1.01 0.1023
aseline
P-value® 0.0217 0.8738
Baseline 4.51+0.48 4.41£0.34 0.2302
RBC 12 weeks 4.50+0.45 4.36+0.34
[t 4.7~6.1x1003/ul,Change from 0.01+0.18 0.05+0.20 0.3216
01: 4.2~5.4x1003/ul] baseline o R '
P-value? 0.5878 0.0698
Baseline 13.47+1.54 13.17+1.12 0.2805
Hemoglobin 12 weeks 13.43+1.55 13.07%+1.13
[ 13~18 g/dl, Change from
of: 12-16 g/dl] sl -0.03+0.53 -0.11+0.59 0.5104
: ~ g aseline
P-value® 0.6707 0.2096
Baseline 41.32+3.98 40.61+2.79 0.2990
Hematocrit 12 weeks 41.4443.75 40.4942 .81
[ 42~52%, Change from
of: 37-47%] el 0.12+1.56 ~-0.12+1.65 0.4605
. -~ () aseline
P-valug? 0.5893 0.6153
Baseline 259.08+48.48 244 .98+47.90 0.1467
Platelet 12 weeks 262.34+46.87 247 04+47.55
Change from
[130~450%103/ul] asel 3.26426.09 2.06+23.12 0.8082
aseline
P-value® 0.3813 0.5315
Neutrophil Baseline 53.9848.97 49.97+7.96 0.0201 *
(50~75%] 12 weeks 52.53+7.45 51.20+7.29 0.0695
° Change from  —-1.45+7.86 1.2346.70 (0.5713)
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baseline

P-valug? 0.1989 0.1994
Baseline 36.34+7.99 39.42+7 .41 0.0488~
Lymphocyte 12 weeks 37.85+7.25 38.43+7.17
Change from 0.0599
[20~44%] 1.51+£7.13 -0.98+5.91
baseline (0.3086)
P-value? 0.1405 0.2456
Baseline 6.77%x1.48 7.09£1.60 0.3016
12 weeks 6.81+1.41 7.03+1.43
Monocyte
Change from
[2~9%] . 0.04+1.10 -0.05+1.10 0.6557
baseline
P-value? 0.7776 0.7290
Baseline 2.26+1.26 2.82+2.43 0.1518
. . 12 weeks 2.15+1.25 2.64+1.54
Eosinophil
Change from
[~5%] . -0.11+0.96 -0.18+2.16 0.8346
baseline
P-value? 0.4234 0.5576
Baseline 0.66+0.24 0.71£0.31 0.3093
. 12 weeks 0.66+0.22 0.70£0.31
Basophil
Change from
[~2%] 0.00+0.23 -0.02+0.24 0.6746
baseline
P-value? 0.9028 0.6455
Baseline 65.84+20.86 67.64+18.68 0.6504
12 weeks 64.96+18.39 70.80+20.82
ALP
Change from
[45~129 |U/I] _ -0.88+6.14 3.16+8.65 0.0085*
baseline
P-value? 0.3158 0.0128
Baseline 18.80+12.67 16.84+9.27 0.3797
GGT 12 weeks 19.02+11.12 18.26+10.60
[ 12~73 U/I, Change from
0.22+7.49 1.42+5.49 0.3634
0{: 8~48 IU/I] baseline
P-value? 0.8364 0.0734
Baseline 21.16%£6.27 22.52+4.75 0.2245
12 weeks 20.00%5.43 21.56+10.10
AST
Change from
[12~33 1U/I] . -1.16+5.50 -0.96%+9.40 0.8970
baseline
P-value? 0.1421 0.4737
Baseline 19.50+10.64 20.04+7.99 0.7748
12 weeks 17.56+£9.08 18.28+£11.62
ALT
Change from
[56~35 1U/I] . -1.94+8.80 -1.76+10.80 0.9274
baseline
P-value? 0.1257 0.2548
Baseline 0.73%+0.31 0.73£0.31 0.9639
Total bilirubin 12 weeks 0.71£0.32 0.65%£0.24
[0.2~1.2 mg/dl] Change from 0.1472
-0.01+0.23 -0.08+0.25

baseline
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P-value? 0.6892 0.0223
Baseline 7.294+0.26 7.22+0.33 0.2579
. 12 weeks 7.18+0.44 7.11+0.35
Total protein Change from
[6.7~8.3 g/dl] ' -0.11+0.44 -0.12+0.29 0.9361
baseline
P-value® 0.0787 0.0058
Baseline 4.59+0.22 4.57+0.21 0.6125
. 12 weeks 4.56+0.29 4.52+40.23
Albumin Change from
[3.5~5.3 g/dl] ' -0.03+0.27 ~-0.05+0.20 0.7662
baseline
P-valug? 0.3722 0.0915
Baseline 12.90+2.98 14.64+4 .24 0.0198+«
BUN 12 weeks 13.00+3.36 14 .44+413
Change from 0.6971
[8~23 mg/dl] , 0.10+3.79 ~-0.20+3.90
baseline (0.3792)
P-value? 0.8526 0.7182
Baseline 0.71+0.15 0.70+0.14 0.7067
. 12 weeks 0.71+0.17 0.7140.15
Creatinine Change from
[0.7~1.7 mg/dI] . 0.00+0.10 0.00+0.07 0.6790
baseline
P-value? 0.8264 0.6749
Baseline 208.84+30.36 206.78+34.77 0.7530
12 weeks 206.88+35.58 203.30+34.08
Total cholesterol Change from
[~200 mg/dl] ' —-1.96424.76 -3.48+18.49 0.7288
baseline
P-value? 0.5782 0.1894
Baseline 131.02+76.32 112.02+55.30 0.1575
. . 12 weeks 132.06+87.50 119.08+73.16
Triglyceride Change from
[~200 mg/dl] . 1.04+69.16 7.06+44.57 0.6063
baseline
P-value? 0.9158 0.2681
HDL-C Baseline 58.08+16.56 60.80+15.15 0.3936
[E: 415 -67.3 12 weeks 59.42+17.13 60.66+16.90
mg/dl] Change from
1.34+8.96 ~-0.14+7.40 0.3702
[0f: 48.9 - 73.5baseline
ma/dl] P-value® 0.2956 0.8942
Baseline 134.20+27.72 132.18+30.96 0.7318
+ +
LOL-C Q:iaverikfrom 129.92+31.54 126.80+29.91
[~140 mg/dl] . —-4.28+20.72 -5.384+17.20 0.7733
baseline
P-valug? 0.1504 0.0317
Baseline 87.2847.47 86.3618.76 0.5732
12 weeks 84.54+8.20 86.42+7.79
Glucose Change from
[74~106 mg/dl] ' —-2.74+6.62 0.06+8.15 0.0623
baseline
P-value? 0.0052 0.9587
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Baseline 81.16+33.17 107.38+75.70 0.0282
. . 12 weeks 92.82+44.50 105.90+88.97

Creatine kinase
Change from

[50~200 1U/I] . 11.66+24.41 -1.48+71.09 0.2212
baseline
P-value? 0.0014 0.8836
Baseline 233.62+94.48 256.10+100.16 0.2511
12 weeks 206.92+76.49 213.14x£77.75

LDH
Change from

[218~472 |U/I] . -26.70+56.27 -42.96+85.53 0.2646
baseline
P-valug? 0.0015 0.0009
Baseline 1.02%0.01 1.02+0.00 0.9559

. . 12 weeks 1.02+0.01 1.02+0.00

Specific gravity
Change from

[1.005~1.030] . 0.00%0.01 0.00%£0.00 0.4394
baseline
P-value? 0.6769 0.4656
Baseline 6.29+£0.97 6.16+0.91 0.4913
12 weeks 6.45+0.88 6.15+0.80

pH
Change from

[4.5~9.0] . 0.16£1.00 -0.01x£0.83 0.3564
baseline
P-value? 0.2621 0.9324

WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; PLT, platelet; ALP, alkaline

phosphatase; GGT, gamma-—glutamyl transferase; AST, aspartate transaminase; ALT, alanine transaminase; BUN,
blood urea nitrogen; LDH, lactate dehydrogenase. Values are presented as meantSD. * p<0.05. 1) Compared
between groups; P-value by Independent t-test(P-value was adjusted for baseline). 2) Compared within groups;
P-value by Paired t-test

- off ehEojct AR MALES SHAF(FF7| ¢ oleky| E¢f, WehE £45|
ooy, EM ZAE ofelof RIS M A, F MF 22 7ol Xol=
MU= (p>0.05)
[ZI™ x| (baseline) THH| MZF| 123 & &HAF]
EESESRIRS;
FESESEUF 2| 2k (N=50) p—value'
(N=50)

Baseline 120.82+15.26 115.90+13.86 0.0947
~zo| sop 12 weeks 122.20+15.34 116.48+12.13

Change from
(mmHg) _ 1.384+11.53 0.584+10.26 0.7148

baseline

P-value? 0.4015 0.6910

Baseline 74.06+11.22 72.14+10.71 0.3836
ojety| aor 12 weeks 74.76+11.63 71.28410.21

Change from
(mmHg) ) 0.70+8.24 -0.86+7.38 0.3211

baseline

P-value? 0.5509 0.4137
a5t Baseline 75.30+8.57 75.68+11.43 0.8512
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12 weeks 73.46+8.16 75.74+8.80
_ Change from
(&l/&) _ -1.84£5.93 0.06*+7.67 0.1688
baseline
P-value? 0.0329 0.9561
Values are presented as mean+SD. *p<0.05. 1) Compared between groups; P-value by Independent t-test (P—value
was adjusted for baseline). 2) Compared within group; P—value by Paired t-test
(22 A B35t
a=H}= A O Ak
FESEELT | 2k (N=50) p—value"
(N=50)
Baseline 120.82+15.26 115.90+13.86
~=7| €9 6 weeks 122.00+15.44 114.90+£12.67 0 5468
(mmHg) 12 weeks 122.20+15.34 116.48+12.13 '
P-value? 0.6192 0.4970
Baseline 74.06%x11.22 72.14+£10.71
o|et7| EQt 6 weeks 72.68+10.95 70.70£10.18 0 3088
(mmHg) 12 weeks 74.76+11.63 71.28%+10.21 '
P-value? 0.1268 0.3020
Baseline 75.30+8.57 75.68+11.43
oH gt 6 weeks 75.22+9.66 76.22%+9.62
e 0.4178
(2l/&) 12 weeks 73.46+8.16 75.74+8.80
P-value? 0.1398 0.8484

Values are presented as meanzSD. 1) Compared between groups; P-value by RM—ANOVA (P-value was adjusted for

baseline)

2) Compared within group; P-value by RM—ANOVA

@ 2 MM EAE SESE AFHMX == 100822, & 112" o X2AXHEMEY A
TUHAXNIE MHESSIME Aoz ZHMSE T ATl HAAN(A POl &R MEd M
H gohe etn, MYHI|EE HESHE 100HO0| AP ARIZ MY E. AP AXE
FEuY, o|SEIHE WHE Soll 2 AMHSAIgo| Fofst¥eny & 100He o
THAX & 7H0| SLEEHEHIEHMANFZESSEYU T 29, flek2 5H) st L, 2
Yo| Z2EZE Ut 3 o|EF (BHIEMAMFESFELUT 29)5101, & 91H| AF
aXZE Z2EZ(MEAEAM)S E5510 Algds 222

@ AlHAE ZE ATFHYEAE Y22 AFAZ Mol Fallzl vhol| w2t 357 &2
groltste d297L H2ls dA itet Xz & HEXE 52 7Ed grtet Tty
Atelst HALE HIX e oM HILE AlASIAUZ
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SMAE O siesles
O &2 =0 g Mg A
oi=20} OfElo|, QAR gl feH= Mx =olst 7
ﬂ$l Al —7|c—9_|AI-§,I‘ O o 1T |', 'Il_ , BT .7? T T _|:|'r‘|0'” T |E A
O Gt x2Het ¥ 43 Al Folgt A
O O|AtAlY &M Al MFE Fchstl ME271ef Ateter A
® 7lsd
7lsMd UE SEI|(Z|8-7|&X]) AL ESE E = US
i AgERD |F ASAERA) | AGINER) | SEANER) ([9AF8AE(RA)
MNE/HAEXR
AR5 3 0 2 1
[BOA] MEdstngel 7| sMAZAMAIEX|AME(2021)
[AEEE] UBUE(LHEUASFESHEEY) x HF 8-3, 15H0[X| FH=
(A" F8€/AIE7|2H] RCT, DB, Parallel/123F
T B (=
O A32|Y ZAF SA| 94240 gk 194 o| Ak, 80Al O|5kRl Aol i
@ BIEARHAAZIY HAF 37HE o|Xof| Z¢ist &}
Mmoe |© 23219 AAL A ole oly xI&Hl 557| 26 BHOIH, It
— s _ = -
< B, S22 e Jhs gHEehol 271 olA A= A}
@ =2 olM| XM ZAlSol st XM S MHE E1 M5 olsfiet =, X}
o2 Z0{E AAMSIL FoitetE F5H7|2 MH Zo|st X}
O H7|s QAOIM 7| FH e 4742 2ol= AHZ| X &EH 5 =
FEV:/FVC7} 70% 0|2t EE= FVC7t 80% BO|gh)
@ H7|s ZAIAM 7|2 &REHoff o 5h Jdul20| UM S Hol=
A 2R =AM 5 10-158 = FEV42| 12% 2|1 200 ml 0]
Ab Z71)
@ BF X-ray 29 21 draMoz Rolst S57|H HaEk &740] U
ol & A S
® M H A MEHZEE(COPD) E= MAlES Zetst Moz Ro|sH
SE7|A4 &&o| Y= A
G Alsk 2efx| =st olzdo| AAHL} A 4D A= Xt
® al-antitrypsin 28 (S8~ Zshg Tk g2 X}
Hel7|Z= @ XN2E R5t= Aoz Rolst 24 E= OhM MU E2A, L&
s
HIAH, MdA, ZHEEA, AZE 2 b =7 A, MEA™MA, 22HA,
HEAM 2 .- FerM A A& So| As A
A32|Y HAA} EAl BMIZF 18.5 kg/m? 0|8 EE= 35 kg/m? 0| Akol
X}
© 232 HAAF A 170 ool RSHHE E&E S 57| EEof 2t
HEl o|ekE 3 AT |SAMES 538 AHESSX2E &)
LHIEMOIE MEo| Fo|ft niolivteo| wajo| Ue At
M A32ld A ™ 370 o|Lfo ™A HEXRE 22 ZEO|
AUeE Xt
@ YIS TS5 &= 22 HE0| JUAL oal == &}
@ A32lY HAF X 3742 o|ufoll EF olH XM Aol Eo{st X}
TIEtA Ao S AALIA Cl20l| S5t AE 2ol= X
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= AST, ALT > &1 Q| AFSHx| o 3
= Serum Creatinine > 2.0 mg/dL

® UM 22 57 Fol ofy

b oy B MM mewel Al¥S +83HA e FT

@ DTZ ALt HAIZ DS 8|23 J|EF AFRZ 2I5t0] Al M XL}
AT Folo| RABBICtD BESH &

* SGRQ(Saint George's respiratory questionnaire)

* CAT(Chronic obstructive pulmonary disease assessment test)
H7|s &AL FVC, FEV,, FEV4/FVC

mMRC(Modified medical research council dyspnea scale)
DVAS(Dyspnea Visual Analogue Scale)

S| £k5E A (FeNO; Fractional Exhaled Nitric Oxide)

+¥3& X|E: hs—CRP, ESR

Cytokines: IL—6, TNF-a

« SHMSE X & TAS

* EQ-5D(EuroQol-5 Dimensions)

* WURSS-21(Wisconsin Upper Respiratory Symptom Survey—21)
[MEZF/MEAH] AHEAZ2M 1 g/ /1Y 13], 13] 2=

(AR 7&2]

O 2t 19M| o| A+ 80AM| O|ste| 4ol

IR ®

=2 AlgZ A
S= =27 fax & 50 50 100
Z2 2E MR 5 40 40 80
TT 24 50 50 100
FA 24(FE24)" 49 49 98
« 2MH 2 AbR
- PxtelulY ol AEIF MPE Ab 1H(HER)
- ME/FQZ|E flgh 1A ")
(b3 =38x] 27t 7elA #tol $lS(FA)
[CH&AE 7| =84
O el7sts £4, 25 S R xto| 8{2(Safety)
O Mesak gold xto| gS(FA)
O Ao|z=Ab gel= xto| 812 (FA)
[AMEZ 2]

(FA B4, FEN) (=3 49", AlHZI: 49Y)

" hs-CRP : Rl Zt4 ZEH(H=F thu|, £=0.0889)

O LHIEHMRIZFESETL2 A7 F0E 0L HAME(SFME, cytotoxic T

A A ok cell, neutrophils)2| & ZtaA|7|04, H 272l (chemokines; CXCL-1, MIP-2)z}

== 7| AtO| E7FQl(cytokines; IL-1B, IL-5, -6 % TNF-a &) Usis ZaAl7 O|MdHX|
&0 2ot 7|HX| HES AMSIUS.

=AY [=&] Plants. 11(4): 520 (2020)_SCI

c=2"Ma -

[AE22] AR (SHISMINESSE2Y) ¥ &L 81 &1




[A|®=Z] BALB/c mice(male, 6~83F&, n=8/32)

[AIEZ, Aol, AHEN 2 H5wH]

=4, &

T A8 SE Al =E A F
A BALB/c mice -
=z -
UM =T Dexamethsone 3 mg/kg
BALB/C OFI-W? 100 mg/kg
. 1 OFI-W 200 mg/kg AFE0
N micerPMTOD OFI-30E 100 ma/kg
- OFI-30E 200 mg/kg
AMHE4Z 100 mg/kg
AMHE2Z 200 mg/kg

Y PM10D: Particulate matter <10 um and diesel exhaust particles
2 OFI-W: &HIEMQIZH Opuntia ficus—indica) SF-FE&S
3 OFI-30E: &HIEMOIEN Opuntia ficus—indica) 30% OEtS &=

[dF712H] 12

(A8 Z 2]

B BALFQ} H =Zlo| HoM|Z 4= RO|X ZA(CH= ChH|, p<0.05)

B BALF @3M A|EFIRICXCL-T, IL-17, MIP-2, TNF—a, IL-1q): Fol& 2 (== of
H], ©<0.05)

n X U ADMA, SDMA: 7oA ZA(CH=Z thH|, p<0.05)

n HolA HSA Afo|EFRl FEAL &LS(CXCL-1, MIP-2, COX-2, TNF-a, IL-5, IL-6, IL—1
B, MUC5AC, TRPV1 mRNA): F2|& Zia(C== CiH|, p<0.05)

B [RAK-1 23 Fela (T thH|, p<0.05

v AR HA0 B FHel 8 M, $87| AUl MES] MY B2 RolN %

5

N

on

2(CHZ=at ChHH|, p<0.05)

=&] AxEH
(AMEEE] MHEAZ(BHIHMAMFZE ST EY)
¥ HEF 8-2, Materials and Methods £& &=
£] BALB/c mice(male, 753, n=8/3)

(A8 E
[AIE2, Alol, AIHEN 2 A% Y]

= AlESE Al =2 A4 & 2
o akdt BALB/c mice -
o=+ -
SY =T BALB/c Dexamethsone 3 mg/kg
JRVYE) HIOE
e tOVATs OFI-W? 100 mg/kg 250
Al 2 ) OFI-W 200 mg/kg
= PM10 AE2IZ 100 ma/kg

AMHEAZ 200 mg/kg

" OVA: ovalbumin
2 PM10: Particulate matter <10 pm

8 OFI-W: &H}EtM I Z Opuntia ficus—indica) 552
[MF 7|2 24

[Al"Z B}]
B BALF 2! Ho| SME 4 RolX ZA (L=
s

m BALF 2 Ho| HAMZ = 7oA ZA (T

CHH|, £<0.05)
i CH|, 0<0.05)




, p<0.05)
0<0.05)

=LY

E=

EI—'—(I:H
CH=

SO|AM ZIA
A

TT=

® BALF2| Cytokine(CXCL-1 MIP-2. IL-17, TNF-q):

CHH],

o

m H|Z M[E HiRHO| Cytokin(IL-4, IL-5, IL-13): 7oA Zax(

|, ©<0.05)

=

(
12| SH | 28K F=Hol| o|MHX| &=, 7|z 5, HZ M

B J7|E=Xg 3l Ova—specific Immunoglobulin E: 72l ZtA
o

4

e
=+
x4

(CH=Z CthH|, p<0.05)

IH

, goblet Al
B HZ=Zo|A STAT3, CXCL2, IRAK1

(CHz= tHE|, p<0.05)
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=
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=
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o =
o5 9l He| (&, =70)
21 AKX NSES
A2E2 ZE7|
2.2. IHeA L
O M s E7|& 2Hchronic respiratory diseases, CRDs)2 7| = (airways)2t H 2|

O

/\

Z(strucures)ol| ZMst= Aoz fEMel ZHHo=zs= HMHMMHHE S
(chronic obstructive pulmonary disease, COPD)z} M Al(asthma)ol RUCt. 2015
H 7222 ™ MAMAM 2F 3202 Ho| PrE MM Ao Z ALZSH0 M Al

Al AbZel of 5%E AX|BUCH, TNHMMHTH M A FEES o

ol

|'

Sh=9| COPD FHE2 20150 IJoIAL G Az ALof| 2|5t 404 o] & Molof A
HEZFEHHA 7| 2X] &HEH A2 ® FEV4/FVC <0.7 0|5t 7|&22 7|&
H A7 U= At2te] H|E2 20154 13.4%2AM 2008 13.4%2} H| w50

B3t il M 21.6% 01 5.8%, 704 o|MoM= HM 51.7%, i A
13.6%2A ZAM, 1Ho|AM COPD FHEO| =Ct. s0{E1 HASSolM FH

E0| 22t O =2 W22 UEGC [EF 2-8]
&

=M AR Opuntia ficus-indica)2 M2l &1 Cactaceae)dll &5t= LA Al
=0|0f f|rtzte] MFEet ook SX|oAM XSt U= FSAEE W
T'El= oL =2 4| ¢ Ucnd, AZ, &g 3 M4 =2 o= Ut
SHiE Mol Ze] Hofet E7|= 2R EH Yk, #HH|, D8, A2ZA 2 J|&
X| HMAlo| 50| A0 DIz 2 Ml W40 Ut [HF 2-1~2-2]
SHIEMOIER XM F ol d2] x50 AL, XGELE M=E 2|t 4=
2 XY= cietst defe 7|SAECR 7Ht£5|01 AlE| 0 goof, Alo[M 7,

o|8st FE=2 AERAZ 2%t 2E, =g ==
W2, Gk, MetH AER A HAggY, T[9Y Mol 2rtHel ez SE A

|zl 2 B2 S ESolA SutEMeldE crekst Me|gtd 2 JIHX| D e
of, 55| 7| X HAM CIZIAM 2 e 7| Fol M &reksto] o7 Bhaks
MHSIECE o|F “Pubmed’ollAl [Opuntia ficus OR Nopal OR Prickly pear
AND antiinflammation]2 7|9 =2 ZAAMst Z1} 33742 HHEHS HMSIY
1, 0| & st Ao =F0A &HIEHMQIES 0|28 BIMA WAMMA &l akod o
M fdiERMolEo| eitst 2 Bt Y ME S M AOIEFIRIS st A=
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T(/n vivo)
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3. H

ZFdhH gl Jof| st X2
3.1, M=

O #HiEMld &7 Hx=

3.1.1. ¥z ME

O Melztel ZEtE0lEx=
A el &kl 4% narcissin,
rhanmnoside 0| F
Hf olate| =2 ZEEIELolE EHS
kaempferol 3—methyl ether,

isorhamnetin
M Eolct E39 24 Mol&d2 MEt
LIEfLH O

quercetin

3—m

isorhamnetin HHEAH SMe=2 740 A2, &
3= O-rytunisude=7-0-
Melztol Hlaf 2F 2

kaempferol,

quercetin,

ethyl ether,

(+)—dihydrokaempferol, (+)—dihydroquercetin, eriodicytolZl &2 olZ2|E2S

ehwstal ok [HF 3-1]

- 143 -

3.1.2. ’AE =AMH]|
O &HietMold &7 4A=2 100%
O AR FUAHH ) - sASIAMHCL FAISAL AU O A /H MK SHA [H
=2 3-2]
3.2. M| z=gkH
3.2.1. M=dtH QoF
O M=zl &HIEMOIE E7| HEE2S 50% FTHLRE 23| F&5t1, o}, 55,
S|M MR SZEAXE, EM, =H(HAER)SI0 &HIEHMIMFEsFEEY
(OFI-50E)2 M =35}t
3.2.2. =38 =%
i — - (4) 7Is/XEME (5)
1) M=A (2) M=2H 3) 8, AE, MEFHII=S _ .
( ) | = | ( ) | [=) ( ) o = = I'E El_%tﬂl_ﬁl_(mg/g) %%}(kg)
Narcissin
AM = LHIEMOIE E7| HEE 0.39 100
!
(1xF F&)
50% & |™= oiy|
10 ~ 15 5 =9 1,000,500
FAEIAL B (6545 C, 5 hrs)
(GMP) =
50% =H |M=Z Ciy|
N 1,000~1,500
10 ~ 15 i ¢
(65+5 C, 3 hrs)
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T.oas 2400
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[} Ho o <1

24

1.645

-35 ~ =80T, 3 ~ 7¢

24

1.645

15 ~ 25 mesh 24

il
IR

nd
|
N

ar

(0~5%)

24
(8 24%)

1.59

_7"3
(OFI-50E)

7ol

ol

i
ol

K0
<

=, o

ol
=<

=
| 71&

ol

L

n0
7o

il d

Narcissin 0.39 mg/g

Me-
O

I

Narcissin

12555 2 U(OFI-50E)2] x| EAE:

febAM ol &
N —_ - O

I

<
o
A
orl

Kl
2

1.59 mg/g

K

LH
K0
o

<

=

RbA| 2

A=

5

=
|_|' SD

S

O M z=Atol| T

TEX[Z 40

1

2

<

L

EEE R

)

k=1

XMl 20040020025

HS:

3-4]

HE 3-5]

) 855 [

k=1

— GMP(H 20090013

— M=XIAZIEM [EF 3-6~3-8]

E2l CoA [&F 3-9~3-10]

ol A
==

al
=

T
20
%0

Kk
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H=o| S4of et Xz
41, 4BE ST X2 4 US M 2M S
O d&, =4 & 1 olo|, of#7} gl w2l go|It A= S8 et 2
* 3 [

4.2 NEME(Es 7|sAdaE) 2 AdZA
O X EME: Narcissin
O XEMEZ : Narcissin
eldiod Narcissin
O/
OH
"o B e |
O \
= (]
HO ~ "OH o
OH
= AR CogH32016
B x|k 624.54 g/mol
CAS No. 604-80—-8
O XNEME MHEZA
- (CHEM) MolZtel ZE2tH L0|=E & isorhamnetin HIEH SAoz FAME0of A2
o{, MEekMoelZrel A2 isorhamnetin 3—O-rutinoside(narcissin), isorhamnetin

3—0-robinobioside,

d=0[0q,

3—0O-rutinoside—7-

BAHMOAMAHM = narcissin,
O-rhamnoside §0| &2 M&o0|C},

- 145 -

Sol 24Mdel

isorhamnetin 3—O-galactoside—4'-0O-glucoside 0| F

isorhamnetin
e MEt




4.3.

Mol=tof| Hlsl 2F 28 O|Ate| =2 E2IELolE &S LIEtLf, kaempferol,

quercetin, kaempferol 3—-methyl ether, quercetin 3—-methyl ether,

(+)-dihydrokaempferol, (+)—dihydroquercetin, eriodicytolZ} Z2 o}Z2|Z2& &

'I?’él'j— N\L_—l'—T’— E—l—El L_—l' [ _l?_ 3- 1]
- (E0|Y) &HIEHMAMFTESZSE2YU HPLC Z24ed BMS Edf| 459 X &
= 2 2% (narcissin, kaempferol, quercetin, isorhamnetin)S MZAsIF 0],
L

narcissin®| &zFo| J1& =Utct.

- (20]4) narcissin® HPLCE 0|&5l01 &4 Jlssind, AME AT EFSHE 25l
o
=

b @8xel Hulol HPLCS EXE

- 2N, SHIEMOIAI ZE E s S2 2o tHEAMl M &2l narcissin0] | & &35t 2
Z32 pa[7t 2olg Aoz motE|o] X EMEe =z MHSIRCt
HokME MHEXIZ

ORMEERE

BRI SAEAT U 2Bl JYMES B3 BT, B (Keal)
2 296.41 Kcal/100 gO|X1, Et3tE 67.77%, =X 1.37%, = =
3.25%, & 7.27%, 3| & 20.34%, L4tEE 698.79 mg/100 g2 2 EAM = UC}
[

HE 4-4]
[AAZ |2 S| SAEH TR ]
MR i MR S

& 2¥F(Kcal/100 g) 296.41 T==(%) 7.27
Et512 (%) 67.77 3 Z(%) 20.34
Z=X|2H%) 1.37 LIE&(mg/100 g) 698.79
ZCHH A (%) 3.25

4.4, A= FEY
O deigtd FEY [MF 4-5~4-6]

Al HHMOIE

N

sty Opuntia ficus—indica (L.) Mill. Opuntia humifusa (Raf.) Raf.
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=30y MOoIEr £HIEFMOIZ i F MAx
HAIZ(HL), AE, d=, LAEZ|of
m2fa, o|Et2|of, AA
Hx 20| LEX|g ®}ED : b ’
= =0l Jexle, A Ctolm|al3t, Hotmalst, S,
s|dztof S5, st=(T=, AlX)
37| =71 1~2m 3~4 m( LK), 30 cm(F2|Lt2})
22 JIX| JHEHR2|of| mof, L2HA
X|& 8~15 cmolct Zo|Te o
Wo| XI=E ~ HI7Z 22 =
. | meol, omze me ss me | o 1SS0S N MESE
= +£2 2D M7t Lekolct, o L’up;ato.itﬁ -
=2 170, A=Hel= 1Y e M
Zefjz2 Z2lx|1 slAfolct.
Hdoj= 22 Rzt Hoj X H dofj= E2ts ez Zo| 5.0~7.5 cm,
o1 ol MZ#oen{ Zo| 5~ 10 cm, OS5l XE 2~4 cm, E229| JIA|Z}
= B0l F2Moz o, Ho & Z2| g0, Z I &= g1, s2dS
TIAIZE 2 EF = HetMoz o=r}
Jlet 22 5~820f mo{, Hoj= ol = Z2 5~62of T, Hojl=
3~58of 2 =c}, 9~10€ol 2l=c}.
O 78X &4
AlE 5o EAOIHE Ho| AF2E = ITS 9 E PCRUYHCOZ EAM5I0| 52
= TdsIRCH
- Z&HIEtMelEe| TS 2M S st primer ME = 32t 2ot
Primer M
ITS1 5’-TCCGTAGGTGAACCTGCGG-3’
ITS4 5 -TCCTCCGCTTATTGATATGC-3’
- PCR =712 ct31f &t
PCR B8 =A
Step 1 96C, 10 min
Step 2 95C, 1 min
Step 3 51C, 1 min 35 cycles
Step 4 72C, 1 min
Step 5 72°C, 10 min
- , 27|

SHIEEMOIE ET| AXEES Tl 8 &, genomic DNA
=2 Q

#2 PCR =7122 PCRE st =
%
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AGACCCGCGAACATGTTTTCCCATGAACACG
CAGGGAGGGGCGCCTCTGCCCCCTCCCTGG
CGCAACAACAAACCCCGGCGCGAACCGCGC
CAAGGAACACGAACTAAAGGCGTGCCCGCC
CGCGCCCGGTCCGCCGGCGCGCGGGGGLG
GCACCTGTCCCTACTTAAAACGTAACGACTC
TCGGCAACGGATATCTCGGCTCTCGCATCGA
TGAAGAACGTAGCGAAATGCGATACTTGGTG
TGAATTGCAGAATCCCGTGAACCATCGAGTC
TTTGAACGCAAGTTGCGCCCAAAGCCTTCCG
GCCGAGGGCACGTCTGCCTGGGCGTCACGC
ATCGCGTCTCCCCCCCGCCTGCCGGGGGGA
AGGATGATGGCCTCCCGTACCCTAACCGGG
CGCGGCTGGCCTAAAACGGGAGCCCGCGG
CGACGAGCTGCAGCGGCGATTGGTGGTGGA
CGAGGCCTTCGAGGCCCCCGTTTGCATCGC
GTCGCGCACGCACGCCGTCGGAGAAGGGCT
CGTTGGACCCTAAGGTGTTGCTGAAAAGCAC
AAACCGTTGCGACCCCAGGTCAGGCGGGGC
TACCCGCTGAGTTTAAGCATATCAATAAGCG
GAGGA

HICHMOIEF TS M7= £SHIERM QIR ITS1/4 FEA ML

0

MOIEHITS &AL MEE NCBI GenBankE 0]/ &3t0{ BLASTE 2zl 5t
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BLASTN 2.10.0+

Beferance:

Zhens Zhana, Scott Schwartz, Lukas Wasner, and Webb Miller (2000,
"4 greedy algorithm for aligning DNA seauences™. J Comput Biol 2000:
T1=2):203=14,

Database: Mucleotide collection (nt)
58,207,825 sequences, 284,713,873.000 total letters

Query= SBD-1TS1_E04

Lenath=61Z2
Score E
Sequences producing significant aligneents: (Bits) Yalue
ABZEDZ211.1 Opuntia ficus-indica genes for 185 rAN&, 1TS1, 588 fR.. 1129 0.0
FJTE5529. 1 Opuntia humifusa isolate OH 1 185 ribosomal RN& gene, ... 11IB 0.0
JETEIEE. 1 Opuntia martiniana clone 48 185 ribosomal FMA gene, pa.,. 1114 0.0
JETETOEE .1 Opuntia wartiniana clone 45 185 ribosomal RNA gene, pa,.. 1114 0.0
JETETOET. 1 Opuntia bahamana clone B 185 ribosomal ANA gene, parti... 14 0.0
JETETOES.1 Opuntia bahamana clone 10 185 ribosomal PHNA gene, part... 1114 0.0
JETETONL .1 Opuntia dillenii voucher 3319 185 ribosomal RNA gene, ... 1114 0.0
JETAESEY. 1 Opuntia engelmannii var. lindheimeri voucher 3506 185 ... 1114 0.0
JETETON0.1 Opuntia dillenii voucher 3220 185 ribosomal PMA gepe, ... 1112 0.0
JETBESES. | Opuntia oricola voucher 0178 18S ribosomal BMA gene, p,.. 1112 0.0
JETEES3] .1 Opuntia durangensis voucher 0166 185 ribosomal BMA gen... 1112 0.0
JETERSPE . | Opuntia cubensis voucher 3968 185 ribosomal RNA gene, ... 1112 0.0
IFTEEZI3. 1 Opuntia huml fusa var, ammophila voucher 2753 internal ... 1112 0.0
ELB3T64. 1 Opuntia joconostle cultivar Xoconostle colorado 185 ri. .. 1112 0.0
EUB37063.1 Opuntia joconostle cultivar Xoconostle blanco 165 ribo... 111 0.0
JETATIIZ.] Opuntia carsteni| clone 35 185 ribosomal AN& gsene. par... 1109 0.0
JETETES.1 Opuntia martiniana clone 43 185 ribosomal PMNA sene, pa... 1109 0.0
JETETISE. 1 Opuntia cubensis voucher 3907 clone B3 1685 ribosomal R... 1109 0.0
JETEESEE. ] Opuntia pusl|la voucher 1920 185 ribosowal FHA gene, p. .. 109 0.0
JFTEE9SE.1 Opuntia |ucavana voucher 0393 185 ribosomal BMA gene, ... 1109 0.0
JETEESEE. | Opuntia ellisiana voucher BS 1083 185 ribosomal FNA ge... 1109 0.0
JETEESES. 1 Opuntia ellisiana voucher 0040 185 ribosomal RNA gene, ... 1109 0.0
J__m_gcﬁ_’_.fgt 1 ﬂnuntla |:|=.|5||!3 I'acrlate LEIII Bd:i 185 r|b05umal Fﬂk gene., . 110 Iztk;l
AHPSEMOIALO| [TST1/4 SAAL A{ol T3 BLAS o} 5o
- ARZ2 AIBE &HIEMIE ITS FHA MEs EAMst Z3, Opuntia
ficus—indica2l 1ITS1/4 |FM™A ML1}l 100% Lx|5te AWz EAMz(gion], Of
= 2|7t oot 2 MFEollA Muj== WHEZ2 S|P SHEMelE
= golgt = AAS. £, MHXTE =22 = Opuntia humifusa2l ITS1/4 M
D= 99% AFEAM S Holof wat 2 o Tl AFRES AHITHMOIAD MU XS
ITS RMA EM 2 Sl 72 &= JUSS =elstct.
JISME(EE RNEME) 77 L g 2ot AiE
51. 7|sdE(E= XEMHE) 4 & AH 2H
O X EME: MolFe| E2IEL0|=+= isorhamnetin B EA SAMSZE FMEO] U
o, A M ol & 4 isorhamnetin ~ 3—O-rutinoside(narcissin),

isorhamnetin

—O-robinobioside,
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3-0-galactoside—4’-O—-glucoside SOl

narcissin,

ot S35 B MQITS Mol Tl Bls| 2 2uf 0|l

Lo
IT —

IT

=24

isorhamnetin 3—O-rutinoside—7—0O-rhamnoside SO|

=
T

E22 - 0|=

A o] X}

—

o

(@]
i

of|

A

o

X

rir

o

Bl

oot

=S LIEI o, kaempferol, quercetin, kaempferol 3—methyl ether, quercetin

3—-methyl ether, (+)-dihydrokaempferol,

(+)—dihydroquercetin, eriodicytolz}

Z2 ofELE2 &Rstl AUt EAED ot [HFE 3-1]
SHIEHMOI R =ZE == Balo] HPIC Z2 g BM2 E5|| 452| X|E SEE
Zl(narcissin, kaempferol, quercetin, isorhamnetin)2 MA3}F 204 narcissin
o| at2fo| JIE =UCt WEtM, SHIEMRIEFEsS 22| tiExAel &2l
narcissinO] &2 =35t 2 ZZ &z|7f ol HWoZ HCE o X ZEMHELR
MY stct.

O #d: MEZo| BHAXM2Z NarcissinOl 1.59 mg/g &F=0 A2, 52H
2E 80~120% =2 sIFS W 1 H= 1.272~1.908 mg/goll sl &stct.

O Z2H: st=x7|sAlEAF o XAt HH S o[ Zst0] =elst Zap 2 o7
M EHet gt sttt Z20E HACt 3 lotofl CHsll A A[SH0] S{ S| LK
of ?l&xlst= A= =elstct

51.1. 7|sd2(Es XNEMHE) 74
O Narcissin (mg/g) @ 1.59 mg/g(1.27~1.91 mg/g)
5.1.2. MM ZH
O =4 SAEAM7|E(et=7|sAEATY) M5 Z21 [MF 5-1~5-3]
(2H2 © mg/g)
Hp= 2 (Lot 1) (Lot 2) (Lot 3) =
1 1.60 1.60 1.62
2 1.61 1.60 1.56
3 1.59 1.58 1.59
o 1.60 1.59 1.59 1.59
52. 7|8 E(Es XEME) 222 3=
O Narcissin
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EZEEY Narcissoside
_ M| z=- Ehof 3| AFH ChemFaces
B AEE = EFEE
(A5 5-4] T4 CosgH32016
=T -
CAS No 604-80-8
=T >=98%

O saAgdd | &x:

W ARARAI R 2

1. Zujet A=
1.1 234 v 2 A2 E
1.1.1 ¥9&223(100 ml)
.1.2 HPLCE +31%
1.3 &vi-& 3§ A=A
1.4 w8 7 ¢1 e} (PTFE, 0.45 pm)
1.5 2533137
.1.6 X&7] (Vortex)
A 7

2.1 AEAA 2 E T

—
= = DN e e e

.2.3 Shiseido Capcell Pak C18 column MG |

Narcissin(=Narcissoside)
TAFA ¢ CosllanOs, AFF ¢ 624.54, CAS No.

2.2 AEbAI S
2.2.1 W Er2(Methanol, HPLC grade)
2.2.2 ol A/ EYE = (Acetonitrile, HPLC grade)
2.2.3 EZEF L ZAEAN(Trifluoroacetic acid)

2.2.4 335575 (Distilled water)

2.2 A R-EFH =A== (UV Detector) T+ PDA 7=7](Photo Diode Array Detector)
(250mm X 4.6 I.D.mm, 5um) %= o]¢}

© 604-80-2
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.
1 =899 =4

3.1.1 Narcissin 9AZFS 23] FHslo SFZ 2Tl FH o).
3.1.2 80 % Methanol o] &% 2 & (&

3.1.3 &3jA171 5, 80 % Methanol & %%%a‘riﬂsﬂ FEA
3 L E

o,

)

w
>,
=)

FIN

o
(@)
=
=
D
@
=
ay
=i
(@)
il
oy
2l
e
Lok
X
ol
ol
0

A AR 9F 200 ~ 400 mgS 100 mL A -&Z22=Fol FHste] 80 % Methanol &vlE 713}

%223 % % vortexing X gdte] FE3| Helr},
\

3.2.2 o]|& o7 3 & 80 % Methanol = A-83-c}.
3.3.3 Syringe filter(0.45 um, PIFE)E A}&38}o] o33t S Algdgdoz Alg3in}
4. A4 5 74k
4.1 7|7]&4
¥ 1. &3 2ere 189 (HPLC) 27A4)
g = = A
TFUHE 10 uL
L 40°C
SE A 0.1 % Trifluoroacet%c .acid in DW
B: 60 % Acetonitrile
EIES 0.6 mL/&
A=7] 3% 363 nm
¥ 2. ol =714
= A}
A 7HE) ole g (@)
A B
0 90 10
10 70 30
12 70 30
15 67 33
32 60 40
36 0 100
45 0 100
50 90 10
60 90 10

i =R _ AFAF=(ug/ml) X AFEAAZF ) X FEETE X FJYuF¢
Narcissin ¥ (mg/g) = ——
’\]E 115 = (mg)
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5.4. 2MdtHof ofst EtEA (Validation) [&5 5-5~5-6]
5.4.1. Narcissin
gia|ofo|M &= e
=0|A * HPLC &4 Al AEA|ZHRetention time)2 2 HE
i « AEA|ZE Narcissin 2F 312010l peak BE
(Specificity) -\ max: 254, 354 nm
I A A s EZEHO et 6 sE2 FMd =l
e * Narcissin: 3.45625~199.2 pg/mL
(Linearity) « R?=0.9999 O A}
e ‘3 SEE EEEEE MG 38 HE
- * Narcissin: 5.06~20.22 yg/mL #H2olAM s|+=8 96.43~101.32 %,
(Accuracy) SD 1.02~1.61, %RSD 1.02~1.61
wr=d ster ™7
. . issin: & A 1. , .015, 9 .
e (Repeatability) Narcissin = 56 mg/g, SD 0.015, %RSD 0.98
== . < 37t 2ol AEAIIF 282 7|7| 2 HEEREEN, L2t |72 Al™
(Precision) NS Xp7b MaA mo
(Reproducibility) ’ o m
* Narcissin: &2 "W 1.59 mg/g, SD 0.045, %RSD 2.84
® 50|44
O Narcissine| Z&==21 /25 42 FMHoZ FMs5l0] HEE PeakE =0l
5l SU=R S 2QSIUCEH FESHOA = 31.91320 AE=HJUD, Al
oMo M= 31.90720 HAE&=ACt
OAMEHEN 5 HEE JZ0IEOHMO| EF W2l Narcissin2t S SHA| &Helsty|
5t EE WL AA BN spectrumS =elstACE oF 3120 HEE
peak?| spectrum= =olst 21l FFEIHUD A|HAEEHAAM SLch TfH 2
spectrum= LEHHZ &helstQict
HPLC AZolEOz 3 AHEZ
EEEY Al EN
3 v o A,
=
o}
E
5
-1 ! i I
EEI-II L = o , e e I e R iy
ﬁ fr=s
| }
|
E
= _
=] = W S - _ =1




= L— =
Methanol2 50l EEZAUS MM 55 3/45H04 7|7|24] sl 1 A7}
Narcissin® 2F 3.45626~199.2 pg/mL HlollM ZMAMo| LIEFES &olstYy
Ch ojmf &M Aot = slEts T HA R?=0.9999 O|Ato 2 LIE}CH
] 2 3
- = - =5 - = T
° i s i s ° nIHy ° I 3HA
(ug/mL) (ug/mL) (ug/mL)
3.4562 165,278 3.4250 71.797 6.2250 825.36353
6.9125 333,410 6.8500 144,218 12.4500 1’6535-7060
13.8250 667,849 13.7000 294 376 24.9000 | 3,313.19043
27.650 1.332.142 27.4000 589,776 49.8000 | 6.619.37939
55.3000 | 2,690,905 54.8000 1178337 99.6000 | 13.229.60000
110.6000 | 5322964 | 109.6000 | 2372230 | 199.2000 | 25,884.00000
7| 48.188.1798 21.659.3736 129.9954
e 3.312.1692 ~3.802.8905 90.7166
1.0000 1.0000 0.9999
4,000,000 P i 20000 A 2
£ 3000000 / g e £ 15,000 "//
7E_{ %Alj <‘DDCI‘C - /’/’ K al ¢ 000 /(/
:ccc,aw // g 500,000 000 ,///
3 — o— . s 0 o 4 . p c'”"
STD concentraton {ng/ml] CINO:D:Cme:izﬁi:::Zis(LirunEC“/ENMCC 0.00000 SCDmsr;iiﬁ':ii?ﬁSCCwﬂi‘s 25000000
xizﬂi
Aol MatMds EH-HsH| ot &HIEMAMFTESFEELY 500 mg= &
= 4 5.06, 10.11, 20.22 yg/mL ¥ & st ™

ok

=k L
EZ™skct E-HZ M 5.06~20.22 pyg/mL HeI 2
T80] 96.43~101.32%, EEHXH(SD) 1.02~1.61, & EFHZXH%RSD)=
1.02~1.612 LIEHGCH

o

=71

ABMFY | AH3Y o 848 | 4 ~ | GH
) ME |pusze| Aess | E22@ |ogsE| T = | ¥R JEE ) o
&= NEE HESE | (ug/mL) 38 | ®MxH| T
(ug/mL) | (ug/mL) {[B-Al/I X}
(9) Al [B] (ug/mL) [C] | cletoor| (%) | (SD)
[B-A] (%RSD)
Ao 503.7| 15.959 20.838 4.879 96.43
*56+5' 501.0| 15.873 20.790 4.917 5.06 9717 | 9753|132 | 1.36
501.3| 15.833 20.892 5.009 99.00
e 505.8| 16.025 26.269 10.244 101.32
=+
1110 501.2| 15.880 25839 9.959 1011 | 98.51 | 99.47 | 1.61 | 1.61
' 502.8| 15.930 25896 9.966 98.57
Agap0/ 5042 15.975 36.117 20.142 99.62
20.22 99.43 | 1.02 | 1.02
22 |502.4| 15.918 35.800 19.882 98.33
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504.0] 15.968 36.258 20.290 100.34
502.8| 15.959 3.174
~ [503.1] 15.826 3.146
Blank 24| - - - - - -
504.8| 16.079 3.185
H3(B) 3.17
Moz
O MeiM
SHIEMI M FESHEY T Narcissin e 24 MM AEHS 2l 247
H| & EMX} EMUAXE 22|t M S XAl siQct Aobs &HIEMeIESE
ESZ2LUO| ME S 2F 500 Mgl Z 63| HtE AIESI0] 37 28 o] AIHXK}
7} 3&2| 7|7| Agilent 1200, Agilent 12602} Shimadzu® &QlstH . Alsl 7t
of EA A1} Narcissin?| &2 T 1.56 mg/gl 2 EM=E 0 ol EFH

AHSD) 0.015, AMHEZ=HAH%RSD) 0.980(|UCt HZEA|IZF2 Agilent HPLC
1200 seriesOllA 312CH, Agilent HPLC 1260 seriesOllA 31&CH, Shimadzuol

M 3420 Z Z|7]'H Narcissin® 2t 31=H ~34= oA &&= AL,

Total

ALE2]7] Amount Average Average SD %RSD
° (ma/g) (mg/g)

(mg/g)

(ZA%E A) 1200

.5600
.5644
5724
.5616
.5702
.5412

1 X} Agilent

1.56

(EMX B) 1260

.5411
.5570
.5571
.5534
5414
.5577

2t Agilent
1.55 1.56 0.015 0.98

.5981
.5982
.5643
.5863
5773
.5679

1.58

Shimadzu

R UG YW U U TG PG (PG |G TG |G TG TG IO G (NG NG G Y

k>
T
n
rx
o
0
h
> M»
Ol
Hi
Ao
/=
OfA
=
L
(@]
%)
%)
oo
o
1o
L
I
0x
2
ok
mo
_‘_o
:oul—_'
N
2
It
0
n

2A ’%‘IoH, 2tz 53] g AH
E_

(%RSD) 2.842 L}EFSC}.

Amount(ug/mL)
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AlE 250 mg Al& 500 mg AlE 1000 mg
1 1.6423 1.6015 1.5690
2 1.6280 1.5927 1.5902
3 1.6480 1.6030 1.5302
4 1.6239 1.5668 1.5196
5 1.6278 1.5834 1.4937
o o 1.63 1.59 1.54
SD 0.011 0.013 0.040
%RSD 0.70 0.82 2.60
A 57 =F 1.59
M SD 0.045
M %RSD 2.84
SHSHoll it 72 L APl T AR
6.1. Fall=2& 4 HdYe=
7t. sa5(H, v, JtEE, T2)
- MZx|E Destod JhsE e fHoR MEsD, A M e Mot
Z|&=do| tHu|3 2 W ol wE M ettdo| ofst A = oM F ol o
M s 2 73E 72 oz Myt
* 3 Lotoll CHEH AlEHAMAEM & BAM X2 M5 [HF 6-1~6-3]
Lt o=

- g "gd” 44 Aé’é,%%?i'ih

= 3 Lotoll gt Al

oz
_|>|
x
el
Ao
1=
Pl
=]
ot
i
o
i
»
L
&
°

- & otZ2lS4I(B1, B2, G1 % G2 o #): 15.0 m/ke Ol5t2 T MH5S
CHEH, B12 10.0 ug/kg Ol3t).

« 3 Lotoll ohet AlHMAMAM & &4 A7 HF [HF 6-7~6-9]

0&"

6.2. SSIER A ojMAE=
7 =

- MEHZe| M=o A GC 5F 3 4330 Cisto AlZ et 2AMXE
A Ct.

« 1 Lotoll CHEF AIFMAAM 2 M XIE HE [HE 6-10~6-11]

=2 M-
= dE

ol
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W AEAEA 20

J
&5

(A7 2 =7 |sA &7 ]

= = gl
Het olE NEHE MEA (NEATA) HetlE =
2 7 - o 74
o|o o|F|7 o|o o|F|7
[al, olF 7} olol. 0|7} [ol, ol|7} olol. oI} o
ALl 72 I 189
_ el 7ol & 0 niel go|
M AL sko|7F U&= sko|7} A=
=< < A= 2 - S 1= e 7 e sE ¢
S8 2ol S8l Tamel
o or et & 2tAio| Hat
== ==
1.59 mg/g
JlsMHEXELE)(mg/g) 1.60 1.59 1.59 (1.27~1.91
ma/g)
nAgs - 0.3026 0.2963 0.2914 1.0 0|5}
== ol 0.0287 0.0193 0.0111 1.0 0|5}
(mg/kg) == 0.067 0.0609 0.0624 1.0 o|st
o 0.0089 0.0109 0.014 1.0 0|5}
o| M= o &= =M =M = =AM
= ofEetsA 15.0 ug/kg,
=Ho|5a (B1, B2, G1 =4dE EHE =8E ch B12 10.0
2 G2o| &) o|st
2 x o .
0] X2 ot GC 58 ¥ Permethrlrj 0.0123 m_g/kg B
vl 435 a9 BEe 2245
0 250 19 &2
=340 A= | M52 H ok X1I9_FF|‘Z1_01I o|st glal R |
e (mg/kg) (0/¥) (wg/g) oM A 29 (ug/Y) (ug/¥)
=1 0.2968 1.0 1.0000 10.8
ol 0.0197 ] 0 1.0000 150
JlES 0.0634 1.0 1.0000 3.0
T+ 0.0113 1.0 1.0000 2.1
AR V| SAEATH 3 Lot AEXIe WGt
ZCHMF 2 AMEYE 12 =M FZF 500 mg/dez M
mMetpz : AlEelol M ekt 7
Aot Zol o st AAAHHY - b X ¢
6.3. 7ol 22 (E=%, 0|dE )2 AldeH
6.3.1. &
O HZ7|5A1Z9 7| & FZA(KM2020-635) [EIE 4] Al M2F w2} A
Z3™ H8. LHIAEEH 9 91 ZSFX0]| w2t Al st
6.3.2. H|A
O AZ7|sAZe 7|2 & HAH(M2020-63%) [HIE 4] Al Mo w2} 4
Z3M™ M8, dHAIEEH 9. 9.1 S50 w2t AlE s},
6.3.3. 7IEH
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(XM2020-63=

9 9. 9.1 S3H0l wat Al

Z4
3

7

St}

5
e |

JERNE

ol
<

of it A

o —
HHEEE

HE 4] AlE

) [

k=1

2l HZ (M 2020-63

szt

H 9. 9.1 S==H0l Wt Al

[=3|
|

el
KO0

E

6.3.5. Of

Al
~

) [EE 4] Al HExE0 et

k=3

2l HZA (M 2020-63

M 4. 4.7 Cf

FCF

(<)

ol el Al

X}
S

SRR

0l

(B1, B2, G1 & G2<

<
LA

i

o
)

Al
Al

ol iz}

M=
1S

k=l

Aol ot

2f541(B1, B2, G1 ¥ G2)

=
=

9. 9.2.2 o}

=

pN|
(=

Mo 7.1.3.27 FHdict

[=x|
=

SOk A

=
o

1

M7 7.1.2.2 C}

AHHAE

Ho

L=

off w2t Al

AMuyd
1=

=]
e

=
T

=0

=
I

P

24 X

al
=

w Al A A A
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neHs | H3 | J[EEE == ARYY sy NEX T
ey Molxt Aujeta ol 5t Opuntia ficus—indica
A7}1084500 _ (L.) Mill. / Opuntia Hof, &7
ol %t SEE L
monacantha Haw.

- ‘NopalF&='0| dZ7|s4E 7IsddzR oy [HF 7-1]

Qgus | 9=9 |92 ags g AzEd | ABNE | oo, | 54
pa il il [e] ?_“_'b_'l__ T = azo RN }]‘;]“124%]: [ le]
NE g N
#A2009—-39% T8l |
] o %}\} “I”ooo—|] g%i%—j@]
(2009.04.29.) | Nopal FF= | o) Nopal (41917) - TEAMAZ | L
3 . Lees €T
A2010-10% 4 o1
(2010.03.11.) o
O MEX At "HlW [HF 7-2~7-4]
4 2 A8 58
Z AR ANEE 71702 4~12 ¢ BF
=o)n 7t AE 7|02 40~80 g(AEVFo= 9F 4~8 g) A
Natural Medicine CD AE 7]1FS 2 100 ~500 g(AE 34F oF 10~50 g) A

7.2.2. =2 UM FHE

ot

O =2 2™

Qlob

— 0|=: NopalO| FDA Dietary supplementsoll Sxj

T2 R
o Al2EE 1.05 g/
Nopal Cactus - .
[iﬁ’u 5] | wHZE oY o-susE 83w 58
=T « 2% All Other
Nopal o Al22E 400 mg/Y
[RE 7-6] o MF|uhe: ofd AALR}l S 1HE HF
=T o 2: Al Other, Structure/Function
o AREEE 3 g/¥
Nopal Cactus o MF g {E|AE(IAER)S FTA, QHE & Zolsts A2Co| A
[(H& 7-7] of 4%
e 25 Nutrient , All Other, Structure/Function
Nopal Cactus o Al2EE 600 mg/Y
Complex o AF|EHE: AMAR}t A StF M H 1™ S MF
[ME 7-8] « 2 Al Other, No Claim
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Nopal Cactus AtE2ERE 3 g/
Powder MF|eHE: 1 AZ S FTA QHE E& Zolsls AL Mol MF|
[&&F 7-9] E5: All Other, Structure/Function
— 0|=: Nopal, Prickly Pear Cactus?t CODEX, American Botanical Counciloil
sM
25 e

STANDARD FOR
NOPAL

[AF 7-10]

CODEX STAN 185-1993

DEFINITION OF PRODUCE:
- This Standard applies to modified stem of commercial varieties
of nopals grown from Opuntia ficus indica, O. tomentosa, O.
hyptiacantha, O. robusta, O. inermis, O. ondulata, of the
Cactaceae family, to be supplied fresh to the consumer, after
preparation and packaging. Nopals for industrial processing are
excluded.

Prickly Pear Cactus
[2e

7-11~7-12]

Prickly Pear Cactus(Opuntia ficus—indica, Cactaceae)

- el Opuntia ficus—indicaZ b Natural Health Productoll &4

g

RS

Opuntia ficus—indica
(Organism)
[AHF 7-13]

NHPID Name: Opuntia ficus—indica

Proper Name(s): Opuntia ficus—indica
Common Name(s): Barbary—fig, Indian—fig,
Prickly—pear

Category: Approved Herbal Name
Monograph(s): Antioxidants

Sourece Material(s): Opuntia ficus—indica(Parts: Whole plant)
Preparations: Dry, Fresh

Mission cactus,

Opuntia Ficus—Indica
Extract
(Defined Organism
Substance)
(&5 7-14]

NHPID Name: Opuntia Ficus—Indica Extract

Proper Name(s): Opuntia ficus—indica

Common Name(s): Opuntia Ficus—Indica Extract

Category: Approved Herbal Substance Name

Sourece Material(s): Opuntia ficus—indica(Parts: Whole)
Preparations: Extract dry, Extract dry standardized, Extract liquid ,
Extract liquid standardized

Opuntia Ficus—Indica
Flower Extract
(Defined Organism
Substance)
[ME 7-15]

NHPID Name: Opuntia Ficus—Indica Flower Extract
Proper Name(s): Opuntia ficus—indica

Common Name(s): Opuntia ficus—indica flower extract
Category: Approved Herbal Substance Name

Sourece Material(s): Opuntia ficus—indica(Parts: Flower)
Preparations: Extract dry, Extract liquid

Opuntia Ficus—Indica
Fruit Extract
(Defined Organism
Substance)

[H5 7-16]

NHPID Name: Opuntia Ficus—Indica Fruit Extract

Proper Name(s): Opuntia ficus—indica

Common Name(s): Opuntia Ficus—Indica Fruit Extract

Category: Approved Herbal Substance Name

Sourece Material(s): Opuntia ficus—indica(Parts: Fruit)
Preparations: Extract dry, Extract dry standardized, Extract liquid,
Extract liquid standardized

Opuntia Ficus—Indica
Seed Ol
(Defined Organism

NHPID Name: Opuntia Ficus—Indica Seed Oil
Proper Name(s): Opuntia ficus—indica
Common Name(s): Opuntia ficus—indica seed oil

- 161 -




Substance)
(AT 7-17]

Category: Approved Herbal Substance Name
Sourece Material(s): Opuntia ficus—indica(Parts: Seed)
Preparations: Qil fixed

Opuntia ficus—indica
Stem Extract
(Defined Organism
Substance)
(&5 7-18]

NHPID Name: Opuntia ficus—indica Stem Extract
Proper Name(s): Opuntia ficus—indica

Common Name(s): Opuntia ficus—indica stem extract
Category: Approved Herbal Substance Name

Sourece Material(s): Opuntia ficus—indica(Parts: Stem)
Preparations: Extract dry, Extract liquid

- &3 Opuntia ficus—indica®l TGA(Therapeutic Goods Administration)ol S

T2

e

Naturopathica FBX
Fat Absorber

[AE 7-19]

ARTG ID 389954

ARTG Name: Naturopathica FBX Fat Absorber
Product name: Naturopathica FBX Fat Absorber
ARTG Date: 10 June 2022

Registration Type: Medicine

Ingredients: Opuntia ficus—indica

Nopalea
[R5 7-20]

ARTG ID 182847

ARTG Name: Nopalea

Product name: Nopalea

ARTG Date: 4 May 2011

Registration Type: Medicine

Ingredients:  Amylase, bromelains, cellulase, lipase, Opuntia
ficus—indica, protease
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HZ=EolMe MHSY A=7tel X A0 EFHI(CXCL-1, MIP2, COX-2, TNF-
a, IL-1B, IL-5, IL-6, MUC5AC) & S7t5 welstil A st

£
ojo

A A SE2AH oIX X EAIE
7| Biomarker
A0t |pvalue| ZZ |pvalue| Z1 |p value
BALF} H Z=Zlo| -
Sy M T % - - |8oz2| <0.05 - -
BALF & &4
ol MBI AO|EZFRI(CXCL-1, ~ ~ col214| <005 ~ ~
XZof o IL-17, MIP-2, TNF-a,
St ROz - IL-1a)
M &5 L ADMA, SDMA - - |Ro%2| <0.05 - -
- | HoM FZM Ato]EFtO
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S53} HxZ M=E moo eost Z24A '
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_ = e Cytokines: IL-6, TNF-a
d, ok, seRe| [T
== Jts HEEOl foep
270 ole gl A « WURSS-21
< BALFSl H z=Ao| HoiMzE %
. BALF  ¥ZAM  Ato|EFfel
(CXCL-1, IL-17, MIP-2, TNF-
a, IL-1a)
« EX U ADMA, SDMA
AMH2lZ(&dlEEMOl | Plants. « BALB/c mice(male, o HolA HBM AlO|EFICl FX
e T T : o 6~8% 2 Xb 2 (CXCL-1,  MIP-2,
5 FESEEY) [11(4): 520 el n vivo =5 )o 2 b (
100, 200 ma/kg | (2020) PM10DE SEE 7| COX-2, TNF-a, IL-5, IL-6,
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Screening

v

Randomization

v

End of Study
v

125 SELANY, 01T =71, 2% th=E AMHEAE

2oz (50%)

Ening  visit

(=23 0| LK)

Run-in—-Period
(B63F 243,398 2

0

A3¢

Ll
[=R=]

Enrollment

A

2R 2WE)

Assessed for eligibility (n=112)

Excluded (n=12)
-« Not meeting inclusion/exclusion criteria (n=8)
- Consentwithdrawal (n=4)

| Randomized (n=100) |

!

k.

Allocation }

Allocated to testgroup intervention (n=50)
- Received allocated intervention (n=50)
- Did not receive allocated (n=0)

|8

Allocated to placebo group intervention (n=50})
- Received allocated intervention (n=50)
- Did not receive allocated intervention (n=0)

| Follow-Up

Complete fallow-up (n=48)

Lost to follow-up (n=2)

- Consent withdrawal (n=1)

= Inclusion/exclusion criteria violation (n=1)

Complete follow-up (n=45)
Lostto follow=up (n=5)
- Consent withdrawal (n=5)

Analysed (n=49)
+ Excluded from analysis(n=1)
- Inclusion/exclusion criteria viclation (n=1)

Analysis |

\
Analysed (n=49)
- Excluded from analysis (n=1)
- No data after randomization (n=1)

a8 1. APCiYRt Fol Hey
o= A2 A
= 25 A & 50 50 100
2 2E AR 5 40 40 80
T 24 50 50 100
FA 24(F24) 49 49 98
« AT S ALR
- ALY olF AEIF MPE AR 1H(HET)
- ME/ALAZ|E Ak 1H AT
(M3 28%] 2 2 K™ xtol US(FA)
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E 4. 4% 8=

&Hetdeld
TESSEYT YT (N=49) HH|(N=98) P-value?
(N=49)
dFHooF & HE = 166.24+5.35 166.16+4.32 166.20+4 .84 0.9339
dHs HE = 162.69+7.59 161.61+8.34 162.15+7.95 0.5034
=S E(%) 97.90+4.14 97.24+3.85 97.57+3.99 04170
Values are presented as mean+SD. " Compared between groups; P-value by Independent t-test
[ATCh AR 7| ZSA]
O e7std B, 5, 357 249 34, AL, FHEE 5 & 2 72H xto]
(Safety)
H 3 gy W
P =
2227 37 Re RPN = 500 (M= 100) Powalue
(M =503
2 Nl Nl e Sy 12738 a1 21579 [a T4
o] gy AT B0 GBS 50.54 2 6.53 5017+ 6.69 05827
215 o) 161 90816 161 4647 .42 161.6827.76 0.7785
208 geg) 62 30=10.41 &1 6T 1057 61 99+ 1044 07631
A Tl WX S OogS Ty 23 EBET BE 23 5522 90 23612276 CBA0T
RSN, W)
LT ET] 19, 3800 16, 3200 55 5% 00
ApRp E] 15, 30.00 15, 30.00 20, 30.00 07733
oy 16. 32.00 19, 3800 35 35.00
e, %)
xpar S0, 10000 S0, 10000 TOO, 10000
o} = vHEIoG o, 0.00 a, 000 o .00 i
D@7 Ll WEE oW
i ke R O S 0. 000 0, D o, o0 -
BT, ) 18, 3600 20, 40.00 38, 3800 O GHO03
E -k AT ] A A4 BT E = - T o 20 B D243
SET B el )
1 50, 100,00 50, 100.00 100, 100,00 -
a8 AE, D& OO0 S0, 10000 S8 2800 O3S 5
= e 0, 0.00 0, 000 o, 0.0 -
ha SR 36, 36.00 38, 3800 T4, T4.00 0.8
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e TIAR
e 3782084 3T Z 2080 375082 o0.T06
(ST =y 81 109 5221120 109 4421225 109 28177 68 oaE91n
FBEIR Ry ™ FEWV1 3050, 70 Z 9059 I 02065 O S&00
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SRR W 3754081 3. 702080 3720080 O.TATE
BV () 108 24+ 1082 108 7212 20 108 48+11 48 BT
FEWV1 3.12+068 305060 3.08+0.64 05901
FEWT (%) 1191621217 119141237 119151272 09938
FEVI/FVLC B3 102411 82 T4x363 82 921 3.86 DG4 34
=0 71 HmmHg) 1237821458 11814+ 15.18 1209621507 oLO610
o] 2 718 THimmHg) 75521095 FI52:1032 7452:1062 03496
LT ] 7512+1012 75122994 75.12+998 = S

FiC, lorced wited capacity: FEV, forced espeiatory voheme o 1 second. Valusi are predented a4 meaneSD oF
mumbers (percentage). " Calegorcal vanable wend compared wiong Che-sguang test or Felhes's exact tess
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B z20. Yoid#H

Sl
PEEEEUD ¥l (M=49) P-value
(M=49)
Baszeline 1680312526817 1593.60+£510.93 04417
12 wesks 153512620008 1608 50+435.43
F BH(Kaal)
Change from baseline -145. 191542 61 14.90£527.40 0.1419
P-valug® 0.0672 0.8441
Baszeling 252.631+89.69 246868586 0.7453
12 wesks 241.75+£107.53 250.98+84.51
Er=2HE(g)
Change from baseline -10.8Bx2107.67 4.12101.05 04785
P-walue® 04827 Q.TTe3
Bazeline 4B.0b+£29.25 45072179 0.5550
12 weesks 39.42+2218 41.73£1622
XEg)
Change from baseline -H64126.99 -3.28421.51 02731
P-walue® 0.0297 0.2914
Bazeline B4.62+209.11 59.72£20.04 0.3344
£ E(g)
12 weesks 6033+29.18 G140£2152 02656
Change from baszeline -4 293181 1.68+19.40
P-value! 03500 05476
Bazehmne 21382790 20.55+9 26 06353
12 weeks A007+9.T0 20:811£9.09
40l ERa)
Change from baszeline 13121064 026+10.15 04574
P-walbue 03335 0.8590

Vahses are presented as meant50 " Compared between grougs P-value by Independent t-test ' Compared
within group, P-value by Pawed t-test

B 21, My EST

SHpEr g
EEEZEEUD FHZ(N=49) P-value™
(N=49)
Baseline 212571244573 1830612191581 Q5077
MET- 12 weeks 2320822323632 1412652128659
minfweeks  Change from baseline 195,10+ 280486 41786+ 206049 0.2208

F-value™ 0.65285 0.1621

MET, metabolic equivalent of task. Values are presented as meanstSD " Compared betwesn groups, P-value
by Independent t-test. <! Compared within group; P-valwe by Paired t-test
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CH &R () ]
2 A HIEH
T ITT FA(F24) a2
EHZF_E' 50 49 = = A1)
"R =0 29 1 138, 15 2¥ =

=z EE
Mg : _
HY & | (%) Hl| BH| (%)
R T L, 100 -
= - 99.9999405

- 177 -




A4S - 0.0000128
gAM5S - 0.00002
M1z - 0.0000017
HM2s - 0.000025
A 100 100

SGRQ(Saint George's respiratory questionnaire)

CAT(Chronic obstructive pulmonary disease assessment test)
H7|s &AL FVC, FEV4, FEV4/FVC

mMRC(Modified medical research council dyspnea scale)
DVAS(Dyspnea Visual Analogue Scale)

HIIX|E | * S7|&8HE 2 (FeNO; Fractional Exhaled Nitric Oxide)
+¥3E X|#: hs—CRP, ESR
* Cytokines: IL-6, TNF-a
« SHibsE X E: TAS
* EQ-5D(EuroQol-5 Dimensions)
* WURSS-21(Wisconsin Upper Respiratory Symptom Survey-21)
*¥8Z X|E: hs—CRP 72old & Zde(ti=+ tid|, p=0.0889)
H 17. 715X (baseline) CHH] HH 12F ¥ YEXE, cytokines, TLE X H HB}
SHEHAE
FEEESRET FHUZ(N=49) P-value®
(N=49)
Baseline 1.54+409 0.62+0.73 0.1296
hs-CRP 12 weeks 092+1.73 092+1.29
(mg/L) Change from baseline -062+3.62 0.30+0.83 0.0889
P-value? 0.2348 0.0156
Baseline 15.33£14.32 12.73+8.80 0.2837
ESR 12 weeks 12.22+8.79 11.71£923
{mm/hr) Change from baseline -3.10+10.79 -1.0246.22 0.2455
P-value? 0.0497 0.2565
2z o} Baseline 217+2.03 1.45+1.05 0.0292°
IL-6 12 weeks 1.79+1.56 16709
0.0160°
{(pg/mL) Change from baseline -0.39+148 023+092
(0.1884)
P-value? 0.0735 0.0817
Baseline 0.73+0.81 0.82+£1.05 0.6461
TNF-a 12 weeks 061+0.21 0.73+098
{pg/mL) Change from baseline -0.12+0.81 -0.08+047 07712
P-valug? 0.2962 0.2208
Baseline 1.18+0.20 11707 0.8383
TAS 12 weeks 1.20+0.16 1.18+0.17
(mmol/L) Change from baseline 0.02+0.14 0.01+0.11 0.7107
P-valug® 0.2959 0.4865

Values are presented as meanzSD. *p<0.05. " Compared between groups; P-value by Independent t-test (P-
value was adjusted for baseline). 2) Compared within group; P-value by Paired t-test
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8.4. =AY
[AMEZ
ME3  Plants. 11(4): 520 (2020)_SCI

M= Opuntia ficus—indica Alleviates Particulate Matter 10 Plus Diesel Exhaust Particles

(PM10D)—Induced Airway Inflammation by Suppressing the Expression of Infl
ammatory Cytokines and Chemokines
NE=Rss SE=EEXE TSV EIESESS R X T
ANEsE BALB/c mice(male, 6~8F3, n=8/%)
(AR, Ao, Ald=2 & dFeH]
Tz ANESE A= A F| gk
T BALB/c mice -
=t -
MO =+ Dexamethsone 3 mg/kg
OFI-W? 100 mg/kg
BALB/c OFI-W 200 mg/kg Z2750
o F 2 Nk mice+PM10D" OFI-30E 100 mg/kg
M= 7|72 OFI-30E 200 mg/kg
AMHE2AZ 100 mg/kg
AMAHELIZ 200 mg/kg
) PM10D: Particulate matter <10 um and diesel exhaust particles
2 OFI-W: &HIEMQIEN Opuntia ficus—indica) S4+FE&E
® OFI-30E: &Hl=M & (Opuntia ficus—indica) 30% OllEtE F&8
(43712 12
(® BALF'9t H| Z=jo| HoH|E 5
@ BALF &3M AP|EFIRI(CXCL-, IL-17, MIP-2, TNF-a, IL-1a)
® &3 i ADMA, SDMA
Hol x| E @ HolM HBM AO|EFIRI FEAL LSH(CXCL-1, MIP-2, COX-2, TNF-a, IL-5, IL-6, IL-1B,
MUCS5AC, TRPV1 mRNA)
® IRAK-1 25
® o =ZHa|s FH(7|2X] FHel HE ME, S57| Aul Mize| M )
" BALF: 7| 2EX| H| ZA|Z{H
- @ BALFS} B ZElo| HoME 4 Ro|x ZA(CHER Ty, p<0.05)
=l
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OFI
PM10D

D NC PMI10D-CTL PM10D-] szu 3 mg/kg PM10D-OFI-W 200 mg/kg PM10D-OFI-W llJIJ mgflq,

Figure 2. Effects of water and ethanolic extracts of OFl on airway immune cell numbers in in a PM10D-

induced airway inflammation model. (A) Total lung cell numbers, (B) total bronchoalveolar lavage
fluid (BALF) cell numbers, (C) neutrophils numbers in BALF cytospin, and (D) photomicrograph of
BALF cytospins (magnification: 200:<). NC: BALB/c normal control group; CTL: PM10D-induced
control group; Dexa: 3 mg/kg dexamethasone-treated PM10D-induced group; OFI-W 100 and 200:
PM10D-induced group treated with 100 and 200 mg/kg OFl-water extract, respectively; OFI-30E
100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFI-30% ethanol extract,
respectively; OFI-50E 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFI-50%
ethanol extract, respectively. Data are expressed as means + standard error of the mean (SEM}), n =8
# 1 < 0.005 vs. NC;* p < 0.05, * p < 0.01, and *** p < 0.005 vs. CTL.

Table 1. Effects of water and ethanolic extracts of OFI on airway immune cell number and neutrophilic
airway inflammation in a PM10-induced airway inflammation model.

Cell Phenotype PM10D
(FACS Analysis) OFI-W OFI-30E OFI-50E
(x10* mL) NC CTL Dexa —3 mg/kg 200 mg/kg 200 mg/kg 200 mg/kg
Lymphocyte 33.08 +1.81 79.23 + 14.64 43.94+218* 65.61 + 10.80 56.03 + 18.89 65.82 + 4.67
Neutrophils 14.63 + 4.04 43.50 + 7.81 # 54.79 + 6.58 35.68 + 8.54 52204+ 197* 11.09 4 0.74 ***
CD3*/CD4* Lung 2510+ 1.11 63.80 £ 14.24 ™ 37.8 £ 252 51.37 £ 11.08 58.04 + 13.81 31.07 + 3.05
CD3*/CD8* 9.55 +1.09 24.23 & 4.27 ## 21.36 +1.98 21.03 £ 3.74 25414523 15.07 £ 0.44*
Gr-17/CD11b* 3.83 £0.35 38.35 & 7.57 ### 13.86 = 1.18 ** 1011 £1.38* 11.96 +£0.31 " 5.80 £ 0.32
CD3*/CD4* 0.02 +0.02 56.00 & 1.90 ## .77 = 2.57#* 27.00 £ 1.61** 28.45 4+ 1.37** 16.96 +2.33 ***
CD3*/CD8* BALF 0.01 +0.01 24.25 =+ 2.90 ## 1.00 & 0.28 **+ 1552 +3.24* 27.33 £ 9.65 9.77 £2.09 **
Gr-1*/CD11b* 0.08 + 0.00 166.72 + 1.80 *# 16.74 & 0.98 *** 8472 4+ 23.55* 9546+ 1046  335+18.25**

NC: BALB/c normal control group; CTL: PM10D-induced control group; Dexa: 3 mg/kg dexamethasone-
treated PM10D-induced group; OFI-W 200: PM10D-induced group treated with 200 mg/kg OFIl-water extract,
respectively; OFI-30E 200: PM10D-induced group treated with 200 mg/kg OFI1-30% ethanol extract, respectively;
OFI-50E 200: PM10D-induced group treated with 200 mg/kg OFI-50% ethanol extract, respectively. Data are
expressed as means == SEM, n = 8. # p < 0.01, #¥ p < 0.005 vs. NC; * p < 0.05, ** p < 0.01, and *** p < 0.005 vs. CTL.

@ BALF 34 AO|EFIRI(CXCL-1, IL-17, MIP-2, TNF-a, IL-1a): 7ol& Z2(CH=T o],
0<0.05)
@ €& Wi ADMA, SDMA: 7oA HA(THZ=T thH|, p<0.05)
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Figure 3. Effects of water and ethanolic extracts of OFI on pro-inflammatory cytokines in BALF and
serum in a PM10D-induced airway inflammation model. (A) Chemokine (C-X-C motif) ligand 1
(CXCL-1), (B) interleukin (IL)-17, (C) macrophage inflammatory protein (MIP)-2, (D) tumor necrosis
factor (TNF)-«, (E} IL-1 in BALF, (F) symmetric dimethyl arginine (SDMA), and (G) asymmetric
dimethyl arginine (ADMA) concentrations in serum. NC: BALB/c normal control group; CTL:
PM10D-induced control group; Dexa: 3 mg/kg dexamethasone-treated PM10D-induced group;
OFL-W 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFl-water extract,
respectively; OFI-30E 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFI-
30% ethanol extract, respectively; OFI-50E 100 and 200: PM10D-induced group treated with 100
and 200 mg/kg OFI-50% ethanol extract, respectively. Data are expressed as means + SEM, n = 8.
# p <0.01 and " p < 0.005 vs. NC; * p < 0.05, ** p < 0.01, and *** p < 0.005 vs. CTL.

@ HollM HEM AO|EFRI FHAL LH(CXCL-1, MIP-2, COX-2, TNF-a, IL-5, IL-6, IL-1B,
MUCB5AC, TRPV1 mRNA): 728 Z2(CHZE thHH|, p<0.05)
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Figure 4. Effects of water and ethanolic extracts of OFI on cytokine gene expression in the lungs
of mice with PM10D-induced airway inflammation. (A) CXCL-1, (B) MIP2, (C) cyclooxygenase
(COX)-2, (D) TNF-g, (E) IL-5, (F) IL-6, (G) mucin 5AC (MUC5AC), (H) transient receptor potential
cation channel subfamily V member 1 (TRPV1), and (I) IL-1B gene expression in the lungs. NC:
BALB/c normal control group; CTL: PM10D-induced control group; Dexa: 3 mg/kg dexamethasone-
treated PM10D-induced group; OFI-W 100 and 200: PM10D-induced group treated with 100 and
200 mg/kg OFl-water extract, respectively; OFI-30E 100 and 200: PM10D-induced group treated with
100 and 200 mg/kg OFI-30% ethanol extract, respectively; OFI-50E 100 and 200: PM10D-induced
group treated with 100 and 200 mg/kg OFI-50% ethanol extract, respectively. Data are expressed as
means + SEM, n = 8. # p<0.01and ittt p<0.005 vs. NC; * p < 0.05 and ** p < 0.01 vs. CTL.
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Figure 5. Immunofluorescence staining for interleukin-1 receptor-associated kinase 1 (IRAK1), TNF-a,
and CXCL-1 protein expression in the lungs of mice with PM10D-induced airway inflammation.
(A) IRAK]1, (B) TNF-, and (C) CXCL-1 expression in the lungs. NC: BALB/c normal control group;
CTL: PM10D-induced control group; Dexa: 3 mg/kg dexamethasone-treated PM10D-induced group;
OFI-W 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFl-water extract,
respectively; OFI-30E 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg OFIl-
30% ethanol extract, respectively; OFI-50E 100 and 200: PM10D-induced group treated with 100
and 200 mg/kg OFI-50% ethanol extract, respectively. Data are expressed as means &+ SEM, n =8
## 1 < 0.005 vs. NC; * p < 0.05, ** p < 0.005 vs. CTL.
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Figure 6. Effects of water and ethanolic extracts of OFI on lung and trachea histopathology in a
PM10D-induced airway inflammation model. (A) Hematoxylin and eosin (H&E), (B) Masson’s
trichrome (MT), (C) periodic acid-Schiff (PAS) staining of lung tissues, (D) Alcian blue (A,B)-PAS
staining of tracheal tissue, and (E) quantitative analysis of the degree of lung tissue damage. BALB/c
normal control group; CTL: PM10D-induced control group; Dexa: 3 mg/kg dexamethasone-treated
PM10D-induced group; OFI-W 100 and 200: PM10D-induced group treated with 100 and 200 mg/kg

- 184 -




OFI-water extract, respectively; OFI-30E 100 and 200: PM10D-induced group treated with 100 and
200 mg/kg OFI-30% ethanol extract, respectively; OFI-50E 100 and 200: PM10D-induced group
treated with 100 and 200 mg/kg OFI-50% ethanol extract, respectively. Data are expressed as
means + SEM, n = 8. ## p < 0.005 vs. NC; *** p < 0.005 vs. CTL.
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Figure. 2 The effects of OFI_W and OFI_50E on airway immune cell number and
neutrophilic airway inflammation in OVA+PM10—induced airway inflammation murine
model. Total BAL and lung cells of each treatment group. A; Total Lung cells. B; Total
BAL cells. C; Neutrophils. D; Diff—Quik Staining. BALB/c Normal: Normal,
OVA+PM10—CTL: OVA and PM10-—sensitized control mice, OVA+PM10—Dexa.: 3 mg/kg
Dexamethasone—treated OVA and PMI10—sensitized mice, OVA+PM10—-OFI-W:
OFI—water—treated OVA and PM10—sensitized mice and OVA+PM10—-OFI-50E:
OFI-50% EtOH—treated OVA and PM10—sensitized mice.
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Table. 2 The effects of OFI-W and OFI-50E on airway immune cell number and

neutrophilic airway inflammation in a PM10—sensitized model. Nr: Balb/c Normal, CTL:

OVA and PM10-—sensitized control mice, Dexa 3 mg/kg : 3 mg/kg Dexamethasone—treated
OVA and PM10—sensitized mice, OFI-W : OFI—water—treated OVA and PM10—sensitized
mice and OFI-50E: OFI-50% EtOH—treated OVA and PM10—sensitized mice.
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Figure. 3 The effects of OFI-W and OFI-50E on inflammatory cytokines(IL—17, TNF—a,

MIP2, and CXCL-1)
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Figure. 5 The effects of OFI-W and OFI-50E on (A) OVA—specific 1gE level in Serum
and (B) Airway Hyper responsiveness(AHR) analysis in OVA+PM10—sensitized airway
inflammation  model. BALB/c  Normal: normal, OVA+PM10—-CTL: OVA and
PM10-sensitized control mice, OVA+PM10—Dexa.: 3 mg/kg Dexamethasone—treated OVA
and PM10—sensitized mice, OVA+PM10—-0OFI-W: OFI-water—treated OVA and
PM10—sensitized mice and OVA+PM10—OFI-50E: OFI-50% EtOH—treated OVA and

PM10—sensitized mice.
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Figure. 6 Lung hlstology analy51s in lung tlssue of OVA+PM10— sen51tlzed Airway
Inflammation mice. (A) H & E staining, (B) M—T staining, and (C) PAS staining. BALB/c
Nr: normal, OVA+PM10-CTL: OVA and PM10—sensitized control mice,
OVA+PM10—Dexa.: 3 mg/kg Dexamethasone—treated OVA and PMI10—sensitized mice,
OVA+PM10—-OFI-W: OFI—water—treated OVA and PM10—sensitized mice and
OVA+PM10—-0OFI-50E: OFI-50% EtOH—treated OVA and PM10—sensitized mice.
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Figure. 7 Immunofluorescence staining for interleukin—1 receptor—associated kinase

1(IRAK1), TNF—a and STATS3 protein expression in the lungs of OVA+PM10—sensitized
airway inflammation model. (A) Immunofluorescence staining for STAT3, (B) CXCL-2,
and (C) IRAK1. BALB/c Nr: normal, OVA+PM10—CTL: OVA and PM10—sensitized control

mice, OVA+PM10—Dexa.: 3 mg/kg Dexamethasone—treated OVA and PMI10—sensitized

mice, OVA+PM10—OFI-W: OFI—water—treated OVA and PMI10—sensitized mice and

OVA+PM10—0OFI-50E: OFI-50% EtOH—treated OVA and PM10—sensitized mice.
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Figure. 8 Effects of OFI—50E on signal transduction via the NF—xB and MAPK pathways.

A, B; Signal transduction of OFI—50E through the NF—xB and MAPK pathways in MH—S
cells via western blot analysis.
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Abstract: Particulate matber (PM) exposuse meay cause adverse health effects such 23 nespiratozy
disnrders. We evaluated the protediive ey of varmous I'_"_l.—..enrl'll here-tndiea {OFD extracks on :Ii.TW.!:r'
inflammation associzted with expraure o P30 with an serodymamic dismeser <10 um (P10} and
Sisse] pxhaiat Pa.—ti:|eb--: DEPY, BALB /¢ mics wers Exr_'l::ﬂd tor PMI0D via intranasal scacheal injection
three times over a period of 12 days and various OFL extracts (water, 3% sthanctic, or 50 stharolic
extraci) were administered orally for 12 days. All OF] extracts suppressed neotrophil infilizetion
ard the pumber of imamune fells (CD37 /004G, COI7/CDE, and Ge-17 / CD11H) in bronchoabeentar
lavage Auid (BALF] ard fungs. OFL extracts decreased the expression of cytokines and chernokines,
'i.nr_'un:i.ins charmnkine I'E-X.—C meeify Hga:nl:! [CXCL-1, interlenbir (ELF17, n'aﬂ'\c:pl'a.gt :"ﬂrn.ma.bcrr
protein-2, bemor necean factos (TNFla, cycioocygenase-2, [L-1a, IL-13, IL-5, IL-4, transisnt receptor
potential cative channel subfamily V member 3, 2nd mucin SAC, and inhibited [RAK-1, TNF-z,
ard CXCL-7 localization in BALE and lungs of mice with PAMI0D-induced airway inflasmmation.
Serum ayymmetric and symmetric dirmetiy] arginine levels were also decoeased by OF] extrechs
treatment. Moreoves, 2ll OF] exteacts restozed histopatholsgical damage in the aches and hangs
of mice with PMI0D-irduced sirway inflammaton. These results indicate that OFL extracts may be

used ey prevent and eat airway inflammaton and respitainry diseases.

K.E:."H'I’J:I’dl: n.i.'rwa:r inflammanon: "._"'F:m!:l.! ficud-naling; F\!.‘I:il: ulate matter: disse] mchaoss F.:rtil:.u;
P00 induzed respiratory disease

1. Introduction

In 201§, the World Health Crganization reportad that 92% of people across the waorld
live in areas where zir poliution levels excead safety limits. Exposure o air pollufion causes

Plaety 200211, 520 hetpe /¢ ded.ong ¢ 103390/ planbs] 1040830
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Protective Effects of Opuntia ficus-indica Stem Extract on Ovalbumin and
PM10-induced Respiratory Inflaimmation

Hyun-Jung Kim', Min Cheol Jang', Bong-Kyun Kim', Seung-Hyung Kim®, and In-Jae Park'*

“Mamamn Co, Lo Rexearch Cerder
“trestitete of Trocitional Mecicine and Baeeience, Doefenn Universin

Abstruc
fumiia fouv-indica (OFIL or Pricky Pear Cactux, is efective i couseh, fever, pain amd ontis-indksmmabary a.:buu.

and ssthma This study sims 1o mvesiigate the effect of OF] stem extract on the

I emiosd=

v systern of

els induced by ovalbumin (O%A) and fine dust (FMI0) and o amabyne the indicator substances of (0F] stem exbact.
In the OF] stem 507 ethanol extract (OF1=50E) administration group, the mumber of immune cells and inflammatony
cytokines in the lmgs and BAL decressed to a similor level 1o the positive control grovp administered with: dexos
meihasone. In addition, (WA=pecific IgE and afrway bvpersreactiviey [ AHR) were significantly reduced. Also, the
depasian of PMID observed through siimmg of long tissee was clearddy reduced in the OF1-530E 200 mp'ke admans
istmizon group. The ooteinflammatory mechanism in the lang was found ta obsiruct the production of inflammatory
cytokines by impeding the NFskBl and MAPK pothwoays throsgh the inhibition of [RAK=] active cells. The main
companent of OF] stem 507% ethanod exiract wis identified o be narcissin, According jo the study nesals, 0F] s

expected 10 be a respirmiory health functional food.

Kevwords: yunifa fouveindica, asthma, respimbory inflammation, PAMLD, fine dust
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Boebmeria rivea Extract Fhudum THF=2 F R~ —induced
TARC and MCC in Human

Extracts against Parti—

Foram (', Surg Chun Fim, The B 1ivun 1vejin Hyeon,
So Vean Oh, Wean-Jang Yacn, Yoarg-Min Hirn, Yong-
Hwan Jung, Bindiversiy Research Institute, Jeju Teckao-
park, Regublic of Kores

Boshunersa snves leat extract 1BE) bas been reported its
ant-milammatery peoperties. However, there o few
studies om (35 sctlvity for sk milammatery dizoeders and
the mechanisny. Atopic dermatitis (AD) is one of chranic
relapsing skin mflammateey cordition. This study inves-
tigaed the inhinitory effects of BE on Al like inflamma-
tory mmrkers such s macraphnge-derived chermcling
CMDIACCLER and thymus and setivation-segalated -
makine: [TARCACCLITI in buman kerotloocytes, While
stimubation with TNE-0/TFN-y induces TARC and MOC
xarvssivns, eo-lrealment with BE reduced the levels of
the chemnokines in HaCaT cells. The chemrkine quantita~
tiom was determined by ELTSA mehods. Ta identity which
signaling pathways are mvolved we performed western
hitting. BE mbibited the phasphorylaticas of STATL sia-
rificardiy az well ns NF-kT erd MAPK, Onr results. dem—
ensteate that BE inhibits TNF-0TFN-y-induced TARC
and MIC through regulsting the dctvides of STATL, NF-
KB, and MAPE. signoling partiways

R

Palypheral-rich apples inguces the dilferentistion and
minerafization in ostecblastic MC3TA~E1 cells

Yefin Sinr', fivun-Ju S, In-So Ky, Young-Fon Cho,
“Dipertitrrst of Fiod sl Stri, Inssite of Agzicalird
Science and Technalogy, Andvoy Natiol Uriversity

The Banctive palyphena] compocmds wen knawn ns bane
hesith Benefit that inhiléts aseochistogeresis and promates
neteehlastogenesis. However, the osteogenic aoiviey of
palvphenoi-rich apples needs 10 be comprehensively eluoi-
datcr In this study, whether palypbenci-rich amlﬁ modu-
Eatee the diffy sl

MC3T3-E1 eells after treatmumt for 3 ami ¥ duys was
Evestigated. In our resuls, we slmwud rhat appies stim-
ulate ization, man
ifested by the un-regulation ar differentiaticn maskers
Lalkafine phasphatase and asteogenic mRNAs) and von
Teasan'Alizarin Ted staining, respectively, Tn additian, ap-
ples were clevated the expression levels of ssteablaze dif-
erentiatian gerwes and proteins in cateabinstic MCITI-EL
cells thirough moduloting the BMEZ sigealing pashrway.
Thiz suggests hat pelyplooul—rich smndus st oxtes-
blast differimtiaton/mineralization and could be eed as an
effective siralery L prevent (he pelecparusis.

| 5ed

culate Mattar—induced Alrway Inlammation Modal

Min T Kim'"", . Seung Hyvmg g KT, Seonp-500 Ruh', M- fae
Shin', Hae-Jin Part:'. ‘Department of Herbalogy, Colloge of
Furear Medicine, Dosgu Humy University, Repablic of
Herea, Irstinte of Tradtional Mediciae sand Risscince,
Disejenin. University, Hepoblic of Konsa, "DHU Bin Coovers
gerve Testing Ceonter, Reyublic of Keres

Thiz srudy irvestigaced the probective o therspoatic effects
af ¥aare Herb Mixture Cootaining Rebmanmia giltiness
exrracts (NHMIU co fae-tust-indoced airway infamma-
tion. The BALRY mice were pdnanistered mistore of
Tarticulate mutter smaller than- 10 ym (PO with diese]
it yartiches Lo mtuced Bronchial infammationn, Ord 2d-
ministrotion of NHME extraces suppressed Ph-indioed i
sywplomns, such as high alverizs wall thickness,
acess eollipen fibers, docreased inflammatary eylokines
BCXCL-1, TL-17, MIT3, TWF-a) in the Broochoalvenlsr lavene
Gl (BALF The MEIMR extacts alss docreased expressian
of genes: ressied with couh i heg (MUCSAC, TREVL,
TRPALL The NHMR extcts alse inhibited granulscyic
(Gr-1+/CDIlh¢} infilraton, IL-17. macrephage: inflanma-
tory retein IMIP=23, sl chemokire (2-X-0 wotif) Epamd
1 (Cxel-13 proctuctinn in the hing tissue and BALF, In this
sy, NHMR estracts effectively inhibited airway inflam-
watary respenses, such s granuocyie infiliration i the
mirmay, by regulating the expressian of chemukines and in-
Dammatory cytukines, NHME exlmcls might be o promisng
hertinl medicine for preventisg alroay infarmasion,
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University, Kotez, “Insituce of Kimehi Technolgy, Duesang Co. Koren
Anii-intlammatory Eflect of Red Ginseng Mare, Ardemisls scoparls, Pasomta apemica and
Angelics gigas Extract Mixture (RAPA) In LPS—Stimulatad RAW 264.7 cells
Jibwesm Farle', Funsen Keng', Jaeveung Shin®, Byoungals Che?, Fang Wany', Suzeng Hao,
Dajeang Shin', Seonil Jang'™. 'Institute of Health Selence, Jeonju University, Keores,
“Department of Food Science and Technodogy, Jesnhuk National University, Korea, “Research
[nstitute, Ato Q&A Co, Lid, Koren

* Modlulating elfects of diets containing mingral—rich sea sall or bamboo salt diets on cu—

prizone=inguced ral mogel of mulliple sclerosis

Madhuri Sanger”, Divya Sharme, Doyoung Seog. Yang-lyun Perk, Kyung-Sik Ham. D
ment of Food Engineerimg ond Solor Salt Resesrch Center, Mokpo National University,
Republic. of Firea

Boehmeria nives Extrecl Reduces THF=af
Human Keratinozyias

Buorum Go', Sung Chas Bim, Ho Bong Hyun, Hysjin Hyeon, 50 Yeon G, Wean- Jomg Yoon,
Young-Min Hami, Youg-Hwai Jung. Biodiversity Research Institute, Jeju Techaopark,
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Polyphenoi-rich apzles Induces the ation and mi in

MEATI-E1 calls

Yejin Fim', Hyun-Jo Seo In-Sook Kwun, Young-Eun Cho, ‘Deparment of Food and
Nutrition, “Institge of Agricuttural Scionce and Technalogy, Anckng Matlonal Universitr
Respiratory Protective Etfect of Nature Herb Mixture Containing Rehmannia glutinosa
Extracts againet I Airway Madel

Min Ju Kim'", Seung Hyurg i, Seong-Soo Rob', Mi-Rae Shin', Hae-Jin Park’. 'Diepers-
ment of Hertology, College of Korean Medicine, Daegu Haany' University, Republic of Kona,
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