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J Microbiota-Gut-Brain axis) O 9 )
M _1?]_7 ;7O}v }\]O-]}l]l7]! mx]—oﬂt _/F“Ij.l—l(_)_ ]}\HD ] q\ x e
AT Qon, A2 ol 01gRol oAl e @
2]atA Weho] @2 G 7|A]= Aol BaE 9l

=(Spor et al., Nat Rev Microbiol. 2011). * | ‘

ok 1o

o_Ir

) Microbiota-Gut-Brain (MGB) axis®= AWdF-AH-
=] Ato]o] AygishA AlFS ArQ. S ES| olF|9] SFAMY !
(homeostasis)S SA|ol= A]|AEIO 2 L]|o|A] EH|L] g e Wi B e |
L AAAEo} 228 52 Beh o] ofdt
22 Fuigrol ool == A 279 (dysbiosis)T} Agre] A7)
FRSRRIATZRE Y] 7|59 20| o]RojX]= A2
ol

oh) A JEioM = 38T Folldol A= d¥2 ol F+= SA(symbiosis) JEIE FX| 5,



o] ~E2A Sof ofst 9al@ 2Ale] 7t BAlo] X9 A (dysbiosis) MGB axis 415
RGAAC] o]4fo] A5t WHa] JEi7l ke Aoz dA AS&(Borre et al., Adv
Exp Med Biol. 2014).

Healthy CNS Stress and disease  { =+ Abnormal b

Dysbiosis: pathobiont overgrowth,
foss of intestinal barrier
(bealky gut)

Healthy Gut Gut dysfunction

[m: = K )] S scras Q Neurotr O rmaklnh‘

[Ar AFEl(symbiosis)et 2] AFEl(dysbiosis)?] MGB axis]

Tk 59 A 2gRE =<k
, OISy, g dets 59 E
A QlS(Montiel-Castro et al., Front Integr

=, oy ‘oUW a2 o ©
33/d xA o] o|=7|7tR] thdel
Neurosci. 2013).
3) MGB axisol[A]2] Alo]d#9] 527 H A
7h) Aol AdF(diet)s A AUhRzo] wo] Bolst b 23 94 F s, Alojuzel

SELEXE
sxdo2 visleln o2 I AURE 92 AAIC] & Wals xejal ol AR B4
w28 ofyet U0l gt MGB axis 2= T2 71 H W ¥

3HOriach et al., Clinical Nutrition Experimental. 2016).

A - ,
Parkinson’s
disease
Anxiety Alzheimer’s
disease
Depression Multiple Metabites. G4, o ke stk
sclerOS|s Thryptophan matabolism- 5-HT precursar |
Obesity Cardiovascular
ﬁsk [N Healthy status
[ Unhealthy status
Diabetes

[(A) MGB axis ¥o] Agte] &7, (B) Alo]dZ|(diet)2 QIst MGB axis &4

2 702 AW, 54T, HUPEo| SAolu], ofE7]o] AR 5 HAA] A &E.
W) WY 9 Ay Eael B

(1) ]2 A5to]] oJstH ADHD 5355 Ho|= ofo]la2 A, 41, AE A 52 2Rld 9
off JUw59] oldS Hole Aoz YR, AN 7FsAlE, JIAFE o] o] =&5d
0= 5 AFIs} 27104 ADHD ¥ 80| =2 7joz BAM=(Petra et al., Clin Ther.

Ma, AEREA 52 AAY AE 45 A, ADHD ob5o)

o =

E, _l%_ =
olsi= 7h4A 0] gut= YW 3 (Petra et al., Clin Ther. 2015), 0J4|=, B]E}RIBL, 0|7t
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-3,6, ZetH ol 5o HFE ST FUHUA=E 5 olde Adstyt ADHD 54 7iAdol
&S 29180l ¥ u=E(Lidy et al.,, PLoS One. 2017; Esther, PLoS One. 2017).
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) 2-&Z%(Depression)

(1) &9

(71 gt aglo = It o8& Astet 3¢ 8 S s, X I A AAA 5442 <4
oA ABZ AE Refiste AA. E5E Aol R7]o] ot okt S4S UEU=
Aoz oA g, SARCRE AoFAadY|/FH/ 2 d7]0 el 22 S0 g EA Y
Ehd

(2) wE 2 FHRET A

() m2uo 9B AT} 6 Afo]E7H9l oA U ROS WA § g
ol GUPPENS A TR0 WoA FEHE A |
X3t d o1AHBDNF, Brain-derived neurotrophic factor) = = .
2 37117171 B, 5708 BDNFE AZAE A2 2 4 e Rl B
2 E9f 2235 RE EXAPE € £ Qgol BEiE L BEEEEE Ees

(Longan and Katzman, Med Hypotheses. 2005; Jiang HmamtEel | 1= ot
et al., Brain Behav Immun. 2015). 35t A ™ul7]= o]
goll et & F471 IgA, IgM2 57HA A =59 Helst
A dolog Hi= A(Maes et al., Neuro Endocrinol
Lett. 2008)0l4 Ul &1t 2252 Zo] Hojs=lo] ol

o AlAHE.

t}) S 9M4tofl(Anxiety disorder)

(1) 89

(1 2ol st FE v SA, ARl Sttt a2 Qlsto] AAE | HolE 4o
71 A Mg A4Sl 29102 wyaze] SRElo] £, A4 UE 57k 554 5
7t A ol B4 22 AAA S0l e st dAE S 885 ] oy
4% o2 AT, SQdolof siEste Ao g FEANCITTES S FEGHA
U otAl ort), 54 BES(A BEF 5). ARl 2RE, ZUel, 94 3 AEeA Ao,
HEWT, 578 2E8A o7t (Mg d ofsidd)

(2) gl 2 FHRETY A

O 271 2 449 o2 AR (EZ ol Fut ol i & AEHA Ao, EF 25
S)o] &34 9lo] @Al Welo] ExJso], UuHs o2 Fololu 92 5o HAR B
2 ggott WA Yo ARATRAY BE Ex wo 984 U9, W9 75 gk
TR weleh AlelAleatEel A9, ARWEA UL AT 9 F AEA Fojt
°7d AEYA Aol 22 B FAT BAA 542 o= APy Aol 5] dQlo=
F2 Wy,

(U) o8] doA = 7 AE AT FUdS 5 wollde] 57HE 7=t gU @52 4
07 ot )

ofyzt B9t W 2 &&£8 Qulst= Zlo g H 1513 -g(Foster et al., Cell. 2016).
B

High Increased

inflammatory | Experimental manipulation |  ,nyiety.like

status behaviors

Gut Inflammation

4
Pathogenic bacteria, systemic 1
immune response

Food-borne pathogen, no
systemic inflammation

Probiotic treatment

Antibiotic treatment
Low Low

inflamiiatary Germ-free mice trait
status anxiety

[(A) Zotatole] &7, (B) Auls+ao] AUl A5 ¢ 29 85|



2}) & =slo]t¥(Alzheimer's disease)

(1) &<

Oh Lxstolopge FA| Alohe] 70.5%2 AHx|she clEAQl HY wPeo AL Wy A,
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L BRSO welitato] ojF AIME vy
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5 At o] 918, LI
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ot A FUTFES B Fo ol Y
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H|E} o}al 2o]Eo] &AM o] =olAlS slols} [gxstologe] A7 Am Al % o] x4 95]
-2 (Brandscheid et al., ] Alzheimers Dis. 2017).
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o AFe NWY 27, Zevolog s Y mﬁu Ax] 7)5o] P EAF
(Akbari et al., Front Aging Neurosci. 2016). o|g{st AL A5 L 2Hlo|QElA MX
2S¢ FURE Halh LAsjoluPo B A AT e 4 UL AN

1-2. & d7de] 2o

AR AR AE 2 7

) nets Aol 57

7h) 20119 Sejupet A AtEol G2w AA A7 F 654 o4 97 ul&o] 202340 24%,
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]_

o L84 T
‘ Figure i Koy nmet Heetks for AlThE ey e 2008 | Figure 1: Impact of symptamatic versus disease-modifying drugs on quality of life/life expectancy over the course of the
disease
Disesemadityng herspies
Hore sfecive symplomatc theragies
. ! -
4 E Diagrosic toais alowang for ealier identification o Disease-madification (arrest)
7]
g_ Beiter understerding of Alzheimer's dissase eliology "'ﬁ
£ e
= o 3 o G
g Improved tolesabiity of drug trestment E Disease-modification (deceleration)
iE o Treatment
w Inprening paien compliance g
3 q
é \\\\\\\ d disaass awaiensss 3 Symptomatic treatment
G K e No effect or placebo
0 1 2 3 I s 5 :
. ! Onsetof illness Death
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3 DATAMONITOR
© DATAMONITOR
Source: Datamonitor Healthcare’s proprietary Alzheimer's disease survey, July 2015 Healthcare Source: Rae, 2013 Healthcare
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5 IRzl TYH RIRRERsRERCRBRE P REWT E
= =TS8 = ToSO S L gZIo SRS
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AAAEAIAAZA QoF (= Q1R 7% ol)
Al & A = [ MT1049] IR 7]5 7 & 71678 2 A/d A5 st ©Yrid, 249wy, olz%4
Aotz QINAEAE
A_@ o = A | Aeeue
A Ao A | As|oistuwael AAu oAl i
Nl
A_E 9 9 A|wHoas
@ BA B | AR e aed
gl £ & |za A2 SUET Asge 23
A 3] 7] ZH | IRB 491 ~ 20224 69 30
Al 8 o A YRS QIS g 50A4] o] 80A] ojgte] dAd @l of i
Al &3 5 A AR AZASANIA MT104 (A Al HEsPAATel7Ao] 9=, 3:1:0.59]
HE)E T3 I X175 7MA 5 7154 YHHdE H7lst A} Sty
=) At Q| S, SAEY, ol wriE. TR, Bl A EAIH
Al 3 Al = | AMArHCuscuta australis R. Br.), MA(C japonica Choisy) % 2 EHAIY A
o}e}7HA| ol (Lactobacilus  paracasel) B3r=2(MT104) 480mgS 333 1000mg A
0 & A % |PlceboMT104 B@go] agelol QA oa, A@AzZs owa gdo] sdar BA
1000mg2] 1°f)
Fogy 9 = AlEAES 19 13], 13] 1ZAIE 5 1257t Fojsi
7] ZF {70 MT104 (AN, AR 2 E*EHP“ A mefrtAo] 58= 480mgs &REF 1000mg “gA)
) ffra=E
9 A A 4 [ drop-out 10% J-E%o}@l 7 i 4384, F 861
A A 7l % | e /12d Ade BE Usst Atz AAE
H TWAFE AQJEE T 504 o]4f 80A]  mjgre] FAd 2 oA
) AEjARgo] Ae7]|Eo Bdst Ap
(1) &xY B3RPt ARFNE 34
(2) X141 AAHSNSB)S] 1ojAd E= A1ZA 719 F371 Yol et & 159 -1SD o|st= A
ShEl A}
(3) L8707t glojok F(K-IADL EAEO|A] 0.43 o]/}l A}
) & A7l FAg s, AH QAo A Y3t A
A 71 F|HS 7l 200 iFEE AFS AQ]AZICH
7h A7 825 9IFE 5 58 Al gE=27] & oldvheE Fds At
(1) =oj, 5, 2552 AT 1}
(2) 378N £+ BrdAoc=r Fagh HEo] JAY X AgrE o = AHBAUREE,
A, FAZEE, AAS, o ALEZA §)
(B) &%, AAzt (ARA, A5, AZdM)., Y. 324 U (narrow angle
glaucoma), ZAEA] ¢t= FY AL (160/100mmHg ©]7%, 10& e & 54 71%) &
g ﬁﬂﬂi}o] 015 7\]-
(4) Alst Al7]1% X*OHL} 7t 715&olj7t 9= A} (serum creatinine> 2.0 mg/dl, ALT, AST
alkaline phosphatase> 4} AStX| x 2.5)
(5) B2 FYagol ol AL (FFYeHAE $85tn Ygols 2oty FuAY
160mg/dL o|4)et A (155H/mm3olal), WAl x| (At 9.5g/dL, o7} 9.0g/dL)ola}
ol
(6) A2 3749 oluoll 778 AE|zole, M 528 52 BESUAL ABAE] E2, o)
AL A O] GEFE T AE Ev 7SN E 52 58F G0l AU 1E Wi 718 A
A g A|3lo] Ato]st 7 040] 9Jr A}
(7) 6702 W oA 2ag WAAY UL W 2X1E AgRH ol H7)s 71 549 XE &
= AZAE, 9898 e dF Fo)E Eu9E A
8) ¥ AAle 5 g2 20 FFE & 5 Yt 222 T A
(9) FAR, 2758 P AAs O 9y (478 1A, s 22 oA, Agy 713, &=, AFA)NS
MAElo] FOlotA] 9= 7t ofd
(10) =] 271 oldiol % 63% stAY 170 oyl 4+ AFZ gt A+
(11) A EAIFE A Aoz & 0, Al E4ARE TE & gtk HEEAY 7]E} 9
AZE ARSI T Y TR = A}
3 7 ¥ 5| 7157 (Functionality) H7I4

71 1xF 7154 "7 4 (Primary endpoint)
(1) K-MMSE $79] 7|d&

) 2x 7154 H719¥H 4 (Secondary  endpoint)

(1) - K-MoCA £7d9] 7|A&

(2) SNSBO] A &9lo]&t&71AL (Seoul  Verbal Learning Test, SVLT) X34 A40] 7§4&
(3) SNSBY] o|&3tr 8 AHRey Complex Figure Test, RCFT) X|¢g3]4F A40] 748
(4) SNSBQ] SVLT Z7+alAb, &9l Ao 7

(5) SNSBY] RCFT &£7ral4}, Ajel A49] 7jA &
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A AL 20t (39

AR AGIIANN aAE HP7a AElE 5529 29% HP7AY AU AW 5
715 9 RS BILsP] glat BASIENA. olFrla. 9o ThE UK EAIY

olRIgo] (7 a0l 2 E6)

Rl SIETA

r (o]
oo,
o
18
o
i)
i)
o}l
e
X
kI
>

EEEES

FeEngd (HeA sHET A0z 23 3aol2d)

IRB 2919 ~ 20224 29 28Y

BEJRGON(CERAD-K F7H)ol #2 wgsE, AP
AME)SEES MR SRS AlQet B 50M] o4 80AM o]R

3 oy
SRR TR ST P N 35S §eE TPAE FOHE T
ARl A 5 7l U oS Wotstuat dict

o=

FANEN, olSwrtd, AR, Blw AN EAIH

At HP7® ABlE FEE9 S3¥e HPTA) dRd e (f4d HP73 HH|E FE529

292) 389mg (P& B

\ﬂl ﬂHﬂ
2
=
0 _l
0%
iom

Placebo(f-At# HP71} AJH|5
SU3 As Mad 389mgd] HoF

ARAEE 1d 19, 19] 288aS 3§ 1253 Rojoith
7}) HP7A (R4t HP7H BlE 5¢2, 389Img((Ried 5Y& 300mg 7
L‘}) xA]ﬁ

A% ’57}7}“ o4 322

At 7]

7)) & Aol AolE Folsti, AW 59Nl AFE AT

) 2) £9AtE Aleld @ 504 ol 804 nlRte] WA & oA

t}) 3) CERAD-K B7}o] o3} A= lx|oho] sh3st Ak CERAD-K o] 2 wQa%, A
o vl wst S M 1.0SDO|TE ~ 59 5% ol Yol Q= AF ®= CERAD-K 7|9 3tA] &
(Word  list memory or Word list recall or Word recognition or Constructional recall)?}t
H]7]d =& kA g 4(Verbal fluency or Boston naming test or  Constructional praxis or
Stroop test)7} Z2 %4FE, APiet u¥|wstYS o 1.0SDOjR ~ 519 5% o4 HY o =
xt

2}) 4) JAAg Aot 9 Exmat (Dlagnostlc and  Statistical Manual of Mental Disorders 5,
DSM-5)9] ®]ujjo] ‘*—loﬂ AR B

R AL71E

71) A7 7| SAIZ gL oJoFE E H@ ] 0}3127] o|AbSLS. S ABIEL A|BTIAMA}

O il O o a o
7 2) Aof, HEF, 255E Agg *l°4ﬂ1”ﬂ
) 3) Ao e FJAlstA o2 Fast Yalo] AL dX] AFES of1 = A FUSAHZAIRE
2. A, E3EEE AAS, oA ZAl 5)
th) 4) H &%, AAHAEA, AT, AZdA), 2T Y. 4 =W (narrow angle glaucoma),
ZAEA G 1@ AL (160/100mmHg o]A}, 108 oFY $ &4 7]%) £ mdglo] 9-

2}) 5) Ast Al7)%5 Aot 7t 7|54 o7t 9l AJE AR} (serum creatinine > 2.0 mg/dl, ALT,
AST, alkaline phosphatase > &4t A}StR] x 2.5

o) 6) BFAsAR Fgagol olele AL (FYUSAE B8otn QgolE Bpsin FRIY
160me/dL |49} @ABH155/mm3 olah), BA4 27|(dAF 9.5¢/dL. oIAt 9.08/dL)oJstel Al

AT AL

7) 52 44 o] 7§ AH|zolE, UM 522 52

HHHoﬂ JBFS AL OFE gl J]LXJAl Aso

ol
—_

ol

-

22517} AlRAI B F4, TiAL
L XL o QAL 374 U} 7]et QIRIA A

A 8) 67H% LH 9111}‘4 Fas WY UId W SA1E Alg(@eolY H71E A 549 Alg £
A

) ¢ A 2 2 2 @ A@oA
0y 453 3 AW BY Y (37 Y. 228 O AU LD, 28 AT

AD) gl s Aot AR

7154 (Functlonahty)

71 1xt 7]1%57d H7} (Primary endpoint)
(1) - ADAS-cog &4
(2) - ADAS-cog 7|191Q91 7iAX&

) 2R} 7154 ot (Secondary endpoint)
ZF ZAAT9] baseline tfjy] 7jA

7}
(1) - Ao &&34d J}Kﬂ(Verbal Fluency Test): H%& 8AHd(Category fluency)

(2) - =AF= ZAAHDigit Span Test: DST)

(3) - 7tHYg A 34 AAHThe Short Cued Recall Test: SCRT)

(4) - ©A] 84} 1HA|(Enhanced Cued Recall Task: ECRT)

A (Safety)

AEAE Bo Aat Fo F, Fo] 125 3o AFAA AAL AL E st A7 Yo o]
Aurge jsh.




6) AX7Is 7HA XA EAIE dAl R 2o E(V]5d U452 A 24t HEE Ht 9
Ald)

7h BEJAFNE 7H B8 Al At A %’\JEF FE29 dAVIE M & 7168 R A

o =
‘d= B7tel7] et 2RV, FAYEAE, olF = tE. HAHE, vl AAHEAG EAl
) 2A/fe5 5442 7H B AldddAA] O*H—F FE229 ARV WA % 71678 %
2t o, FAEA, olF w7H, iR, Bl AR -EAIY A

e Wrksh] ¢l 9l
o) clole] 94 % SARA
) AE s BAHE S3 AR I S BARE B4 AT Aol Welele] B B4
of

T.
>

=2 29| Metagenomics, EZH[0|2 SA/=E|Hf0| 2 52
Metabolomics <4

42 67 ZME SOS 5 AD, | |- UF TS oE SH QAR = - 07 75 A §ois ARZ = - 22 S20) Ha s T ot
So/SESSE T AN 4 25 oz HEIE 023 Ritz O FMT EE Bl HZE 5o 2
AD, SOHSEZ ST EH EMT - EA MF THEsS Dm0 = as = =S 7
7|8 3 o2 Hol YUY H=E 0f ' A2, 4 =m0l AR HEE Af0) TU0OGA = | 2P OMES opF S0 of4la
250l ZH BE AT =4 S F7t (n viro HSSUE Ex o ZmEs 2T
Hxe 28 HA OESS 27 2Ho OME 2T 24 AE Sk da T G - 92/ £E 222 530 0
S=0 ojdsty, |2 = 28 [Metagenomics] 5L =E8 A2td Invive 854 B7= ETHAD B! o3 ZE BE/NE T2 SE R
A 4 o/2EZ TpH £E 52 51 20 g2 tsw 9 7

iz
UE

1) Probiotics AX| ‘gg

71 HaAE(ER], @4 5)lA MRS, GAM 8jX] 5& 0|85ty 4l FA, 1242 25kl
£t

) 4745t Aol EHu|AE4AoA GAM, BL, M10 viA|=2 Al+ SAbt, Facalibacteria,
EubacteriaS 2lsta =ASH

ChH BV2A|ZojlA NF-kB &/d3ts AA|st= ANt X+, Facalibacteria, EubacteriagS 2]

st
EJr) NF—kB 24ehE AAlst= A+t w5 FollA SH- SY5Y*ﬂ£-£°ﬂ*1 a-synucleing HdS A5t
NG F22 B35, TAAEHA W KO S }/_,_%75 Qdl O AR Elevated plus
maze test, Light-dark test, 734 e%% 0}01 P/—?—%% N S HEA =&

0p) NF-kB &/dsts dAst= Al 5 FOolA4 SH-SYSYA|Zo]A] BDNF W2 S7FAI7]4L
NF-kB &A3l2 A5t Ald #5S B2]sl1, EC 2 scopolamine & 7]9gl &4 0fQ
A2 Y-maze, Morris water maze, Al=QIAIAIS S A38H5t] AD 7 SHEA &

2) Prebiotics AAf ¥= @ AFAAIZASE 7§ probiotics / synbiotics?] S HEA &

71) 71&0 FAt ’S’%‘OM}E A=t QA oAl =& 3097 Aaxfet QIX]7]50] Sl A
R elat 1007]0] HeIgaxlS GAM BIRIolA A1 Ex Aol FuolyE2y uloFals)
2 o gaFTS MEHoR AL &It QbAl 543

) HollA iﬂoP Ao thsh ABF ol Fofstal FAtS AEA o2 SARZ| =X A=E]A] <}

o) maujol Qe Agt majufole A ER(AIu] Q8 A), ARISAN M BARS T 2uto]e
g0 E2(Aluto] 08l A)0] AARALH AM G5g Al 3T ax|et 2 Wobat

3) AAPo] §2 2 P& U FRAK B Hr

7H 2,4,6,—tr1mtrobenzene sulfonic acid (TNBS)Z &9 A =5 2 [AF : 50% of &F
of =21 2.5% TNBS &H-Z C57BL/6 % "“HJ A Y B9 - TG/ AR 75707t %
Alof] Ldofd.

) ECRIRIZ |54 t¥E)= &t 52 22 A& 1 ECE 5-10Y1F 4+ F£9f - AX]7]570f
7t UERd.

t}) Lipopolysaccharide (LPS)2 H£ost =5 2@ A|AF @ C57BL/6 £71 AF A ECY] LPS=
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- QAR|7IS AN Uher

- ARt W AR A 6-87HLYRE AR 715 Aot ek,
Alo] B¥l) i AAUYES o] Alsto] AR AR

9 £8 A

8)) SPEE-20l EMT(IA7]s &4 8ix0) 24)) B= A0S olAlste] /)5 £4md
=g KﬂT\}‘
o = =

) 9 AAERE ARYISESS WU, vl oo BAS BAste] vl Bt

of) ¢ £20l4 AAXISAA k2o ase Wotstel ole ol §bs Al hat 9ak Bt
) 9 E2olA QRIS A FREEARC] SE4 Wt

4) 2/ BAAT 5= 22 75 2 SEAKO 55 HUt

7H Chronic Unpredictable Stress (CUS) 2% 1= : C57BL/6 71 AF = 515 198 2A| A
104 &9t F+4(immobilization)sto] AEHAS 71 - 22U/2% &0 UEE.

) Agp L& AEY A(water immersion restraint stress) @@ 1= : C57BL/6 £71 S =
= A AdHo] Eof ojd 1-6 A 4% FOF XY - F9/2F 50| UENE

oh) EQ/925 AqE2 Holv 529 #HE oAsiAY, 1 FHozREH Fost EQH/ 9SS
% KOE 5-10¥3t &

2 s olA FMT(&/2 &4t 29) B fJAAdES olAlsto] AV 44822 &

= A
of) SPF&E0 FMT($-2/=2% At %) B dJ0AdES ofAst AV 422 5=
A&

AYE S0l Bo/9085 QU HE2 PSAlY, vlolontr] BAS BAstol ulw Hote
OF

=
A58 (B4 A7AEAN ) A58 oy 243 A72

b

+ GC-TOF-MS 7]y Chatd] Z2otely §a) oAt
Ao A7) AT 7Y
© GARISES ZIsket ARPAEEE Sold e AWAEE 0heA Buio] st PLS-DA Bt
F5 L ulolonp] Wag o T UL BA JIuh vl oot B4 Fal F 47709 A1%RA
yEe 7R 1Y A Solx AR A%

.+ ABYNAY S2RIE Soly FUFE UL ¥
g2 At Wat 2ol

- [ 4

« A= 7I8F Prebiotics 6% (HAA, M4, A
L2, Sfjutetr|A), sE s, oFeh) 9 WEAE e
@ Ao F71E AR5 Aof WA AFPGAAS off|  H1FQ WA E2|$t Probiotics 125 o4,
A S 2ES 56l i 5258 7HRle Al SAIAI) Synbiotics A (MT104) &=
= i 2 AMA HE o 71574 AA) AHA| A& (MPRO m2upo] QB A
(1) AAAIZf 7]¥tst 7|57 pre/pro/synbiotics| ) ¥ HX106 ¥& OEM A&} (El2tEe]Ql, 7]
A @2 571 o]t AQ7103 )5 &5t A mjEH 1499 <A
(L) 716739 AA) AMEat 471 o]4t/ AlokA 7REQl|  (2022.03%E 7]1F)
Y dr A 1 o4 o QX715 7R AR MT104E= SsHE7HA] QAA|A
() ABoR71E (R, BAE71/378971/=97]) 2 8418 g5 2 Aoy 7EdAY da A A
20711 o](F 6071) ¢F =& g
o Aox7|E 77kl BH AAS Esh g9 45
w2 9 240 £ #& &HE (2022.03% 7]&)

_21_



@ dAAZ0| 7|9kt pre/pro/synbiotics AA|E

+ AdE Prebiotics 2F (AAA, M)
Probiotics (L. paracasei NK112), Synbiotics
AX7)5 70 d &A1 MT104 F£of & A3 AA s
sedoAe] FUY+#E Y Gut-brain axis
2 oIz} wigt apol

FUles =2 713 49

o 91X]7]% 7§A Probiotics (L. paracasei NK112)
2 MT104 S5 d=5 &3t 7|&o)d 131 274
o X AR5 R AR MT1049] £3] 7]&0]d
of tholl =il A|kAte} ol oln, g 7iHl
Y 7158 E5 & F7F 710l oA (712
L2Hjo] Q8 A Al A S J]zold HE F)

1) B85 A4NE8

P15 (1AL (sl 2UE), 23 % (B AD|A (sto] 2= 5¥7), 3-4RhAE
Zg7|e garna > ettt ofF, ARk &0]¢)

T

1)
2)
3)
4)

5)

<39 diat ok

AAV715 W A2 240 271 (A, ), 74t 24] 17H(L. paracasei NK112) <
o, 7B 7158 5 &A1 MT104 VVH =&

A4t fa/de 2fet ADHD £AH(HX106) R AA71704d 2AHMT104, Fli<t&
U AP A E-T2Hpo| H A BAaA)Y 25 3 A, AU A Ed H
dr 44 =82, 4

A AA/AE 2 3 AAAIEE AR AT g

Y GLP 5841 (BAl& ©9Fo, 1339580, RA5dAd) ¢=stol MT104
PG ==

HX106 AAAIE(ADHD) €& 31 MT104 AAAIH (FISAF A, de2tmtot AbA| A
4], CRO, oo, ASHH)

7}) ADHD U4} prebiotics 34 &&
(1) AF47]%9(working memory) 7§41 AA) HutsgdH25=(HX106) Al A4t

(2) AARD2H 284 B B ATy

hH

(o]
HOPSA2E2(HX106)2) 255 AARLEY 284 U 2241 5ol ofat 2% 24 23

23

@ Eurofins Pharma Discovery ServicesS 0|85}, HX106 30 pg/mL9 =%, duplicate
=2 dopamine ¥ serotonin, glutamate $~84|(receptor) @ £4-A|(transporter)o] Z2A3gHst
r Mo AR

@ 30 pg/mL 5=°] HX1069A]+= glutamate AMPA 84 & NMDA 8404 2t 52.6%,
43.7% glutamate Z23Ar8-& LERH




2N (51801, S1802, S1803) & 3AF AR(SHuret7 4], W2l 5, AT, A2 uUE, A
U9)o) 455 NARYTRY 284 L 544 So oiF A% By A7)
® Eurofins Pharma Discovery ServicesS ©o]8-35}to], HX106 30 ug/mLQ =% duplicate

2 dopamine % serotonin, noradrenalin, glutamate Z8A|(receptor), 24A)
(transporter) Z23%F 2 monoamine metabolismof U]X]= &S A

@ 50% o’ $8A] X 23R T AF A8 UEH: 552 o) E9} 2. §& A%
A9ed el e ool 2 A 522 A8 % 97 AL AE % 52 2o

of sgslol 1A A7 Are U8

ASSAYNAME RESPONSE/READOUT | MEASUREMENT | UNITSVALUE VALUE
D5Human Doparmine GPCR Binding (Antagonist Radioligand) Assay, Panlabs Antag onist Mean Inhibition % 50
DAT Human Dop amine Transporter Binding (Antagonist Rad ioligand)Assay, Panlabs Antag onist Mean Inhibition % &84
DAT Human Dopamine Transporter Functional Antag onist Uptake Assay, Panlabs Antagonist 1C50 ug/mL 115
Glutamate (AMPA Non-Selective)Rat lon Channel[3H] AMPABInding Assay, Panlabs Antagonist Mean Inhibition % 88
Glutamate, Kainate Antag onist Mean Inhibition % 97
Glutamate, NMDA, Glycine [3H]MDL 105,519Binding Assay, Panlabs Antagonist Mean Inhibition % 59
NET Human Mo rine Transporter Binding (Antagonist Radioligand) Assay, Panlabs Antag onist Mean Inhibition % 69
NET Human MNorep nephrine TransporterFunctional Antagonist Uptake Assay, Panlabs Antag onist IC50 ug/mL 29
SET Human Seroto nin Transporter Functional Antagonist Uptake Assay, Panlabs Antag onist 1C50 ug/mL 76
sigma2 Human Binding (Agonist Rad ioligand) Assay, Panlabs Antag onist Mean Inhibition % 68

[2A1% AR 45% AAAZERE &84 € 484, a4 &/ 5ol dist 41

ASSAY NAME RESPONSE/READOQUT | MEASUREMENT | UNITSVALUE VALUE
5-HT 1AHuman Serotonin GPCR Binding (AgonistRadioligand) Assay, Panlabs Antag onist Nean Inhibiion % 72
5-HT2C Human Serotonin GPCR Binding (Antagonist Radioligand) Assay, Panlabs Antag onist Mean Inhibition % 69
5-HT6Human Serotonin GPCR Binding (Agonist Rad ioligand) Assay, Panlabs Antag onist Mean Inhibition % 79
5-HT7Human Serotonin GPCR Binding (Agonist Radicligand) Assay, Panlabs Antag onist Mean Inhibition % 58
Catech ol-O-Methylransferase Pig Enzymatic Assay, Panlabs Antag onist Mean Inhibition % 62
DAT Human Dopamine Transporter Functional Antag onist Uptake Assay, Panlabs Antag onist IC50 ug/mL 69
Glutamate (NMDA, Non-Selective) Ratlon Channel[3H] CGP-39653 Binding Assay, Panlabs Antag onist Mean Inhibition % 83
Glutamate, Kainate Antag onist Mean Inhibition % 87
M1 Human Acetylcholine (Muscarinic) GPCR Binding {Antagonist Rad ioligand) Assay, Panlabs Antag onist Mean Inhibition % 73
mGlub Human Glutamate (Metabotropic) GPCR Binding (Agonist Radioligand) Assay, Panlabs Antag onist Mean Inhibition % 50
NET Human Morep nephrine TransporterFunctional Antagonist Uptake Assay, Panlabs Antag onist 1C50 ug/mL 35
NK3 Human Tachykinin GPCR Binding (AgonistRadioligand) Assay, Pan labs Antag onist Mean Inhibition % 52
OT Human Vaso pressin / Oxytocin GPCR Binding (Agonist Radioligand) Assay, Panlabs Antag onist Mean Inhibition % 77
SET Human Seroto nin Transpetter Functional Antagonist Uptake Assay, Pan labs Antag onist 1C50 ug/mL 16
VMATZ RatVesicular Monoamine Transporter Binding (Antagonist Radicligand) Assay, Panlabs Antagomist Mean Inhibtion % &4

[BAIE 29 45% AFRAEEE +8A & 284, a4 274 5 U 24]

) BASRE/EAA4E A+

(1) 2557 @ ABAE W} 2

(7h Mop2EEE2(HX106)S lab scale 2504 ZEAIZHS Theka} sho] Ajek Zafo] 10uj
5555 €2 H 90+£5°C 2204 ZF 3, 6, 9, 12, 24A7t 59t A4 £5 § AYsE Y
s24% 5tof 2E2 95

(Y) AotEsrx52(HX106)9 Az A|EAE91 salvianolic acid B ¥ gastrodin®] 3tsF H3}
g 5b7] 2719 HPLC ¥42 Fof 532,
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Instrument Agilent Infinity 1 UHPLC Instrument Waters.Alhance 2695 HPLC
- Photodiode Array Detector
Detector Diode Array Detector (DAD) Detector (PDA)
Wavelength 220 nm Wavelength 288 nm
Shiseido Capcell PAK MG Shiseido Capcell PAK MG
Column Column
(250 mm+*4.6 mm, 5 pm) (250 mm#*4.6 mm, 5 pm)
A: DW A: 0.026% Phosphoric acid
B: 10% Acetonitrile B: Acetonitrile
Time (min) | A (%) | B (%)
0 100 0 Time (min) | A (%) B (%)
Mobile phase 5 100 0 Mobile phase 0 98 2
10 0 100 20 77 23
15 0 100 35 71.5 28.5
17 100 0 40 71.5 28.5
20 100 0 45 98 2
+ ISET Mode o . 10 /i
; ow rate .0 mL/min
Flow rate 1.0 mL/min .
Injection
Injection volume | 10 pL 10 pL
volume
Oven
%e Oven 20°C
temperature temperature
[Gastrodin & 2A1H] [Salvianolic acid B A& 2]

O AT 24 Ay, FEAKMO] Z71Eda5 gastroding dP0] F7ISHR|gE o]et ¥tz
salvianolic acid B= &%@0] dAaT3 &Rl o]z F20LE TR FoiA = AT 4 AU
=.

FEAMZH T2 gastrodin B2 #3 FEANZH T2 salvianolic acid B B #3t
120 111 25:00
» | e 10.98
T S 2000 o
By Y ' = 13.72
E Z 150 ~.12.20
£ 0860 g i,
o 0.38 & 4000 798
B s 2
S o 0.23 D25 8 E e il
e o E 540 = -07287x + 19204, 3.23
020 2 ' R: = 0.8524 @
o 5 10 15 20 25 30 Ty 5 a 5 20 25 30
=2 AZHh =2 A2
[Z2Z&A|7to] @2 gastrodin &HeF Wgt Tefx] [ZZ&A]7to] @& salvianolic acid B $heF wigh T2z
M: | 5 3h *
: | A
i }U \ o e e e
“‘” : ) - : shm ’ | ]
: |7 |
R | Y ST W S | ]
e | | |
: r‘ﬂ 2h | | i I
. AT — - i | . e \H; i
E : 3 & 12h Eh,,‘ - ;,J\L,r e M AU W S
M ‘ w3 R O b=s o r el -
“ v e — i e S T e =
-] : - z4hm M,J_,. r T N S ST ,\,4L\,H‘ J
s | f
“ m . o - J‘L,,/ i ememe WLhJA-uJ~~J_MJ_,L,;,J_ \ WL
[Z&A|70] T2 gastrodin 3 241 HPLC [Z&A]|7t0] T2 salvianolic acid B &% &4 HPLC

A R0LE T

A R0bE 7]
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(2) A48 Alz DAL
(7h oA 71 FF Ag Aol AHEE AntEd3E2(HX106)2 OEM GA((5)E =)ol Al
i g4t 9 COA &8

I

CERTIFICATE OF ANALYSIS

A d A A A
CERTIFICATE OF ANALYSIS

EEE T W w8

A9 : ol o

ViroMed

AR 212 Aokl 203 %
CONFIDENTIAL

HX106-20180716

~
—
NN
ne
2
=
>
U
uju
4>
)
ol
o
)
[0fe]
QD
0
Z]
=
o
e
=}
=
0
=)
S.
Q
=}
o,
=
Q
a
(@B
o9]
oct
ol
o
Ay
P
ol
- -

2]

=]
HA] 3 d
Ao Bits ol F2ARY WSASS 25 2= o OE et oAl S &
et

7|ZHD) Gastrodin
K= 0K} 1Kt
A/ 25°C 40°C 60°C 25°C 40°C 60°C
0 0.196 0.196 0.196 -1.631 -1.631 -1.631
1 0.188 0.186 0.190 -1.672 -1.682 -1.663
3 0.187 0.187 0.198 -1.675 -1.675 -1.619
7 0.185 0.185 0.194 -1.686 -1.686 -1.641
14 0.195 0.188 0.203 -1.637 -1.672 -1.597
ENEVE 99.40 96.01 103.49
Slope (K)| 0.0001 -0.0003 0.0006 0.0007 -0.0014 0.0006
Intercept| 0.1895 0.1898 0.1930 -1.6636 -1.6621 -1.6402
R2 0.0246 0.1392 0.4905 0.0245 0.1372 0.0105

[2&o] T gastrodin &3 Het 3 0&} 1x} o] HY7gA 9] A4
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Gastrodin & FIt A F 71712 2HA (0F)) AA 2 MK (10Kt 1/T O] 2

.300 y=-5012.2x+7.7124
B R = 0.2667

LnK
&
°

Cime/g)

=]

[
=T =

=1
ra
]

H
il
e
{5
[
-

@ JEALE 1elstel 0 WHSAIS o] 8sto] W12 oI, Gastrodin®] 0%} 37 ALS
ol ZF 25 WA EASE oSt o] 5 EfjR 2wt vhgEE 7H] Sl YAl S At
Z . Gastrodin® =43t oy X]= 9959.338565 (Kecal/mol), &= vFe& w7t vhA Al
LnK = -5012.2(1/T) + 7.7124 & skol. o]0 met A2S9E %7250 35°CofA
gastrodin®] ¥H77]1= 17.0471¥€ 2 A&

7|ZHD) Salvianolic acid B
Kp== 0%} 1K
Y/e: 25°C 40°C 60°C 25°C 40°C 60°C
0 2.142 2.142 2.142 0.76 0.76 0.76
1 2.105 2.163 2.086 0.74 0.77 0.74
3 2.148 2.199 2.087 0.76 0.79 0.74
7 2.128 2.042 2.015 0.75 0.71 0.70
14 2.119 2.054 1.833 0.75 0.72 0.61
ENETEY) 98.92 95.86 85.56
Slope (K) -0.0008 -0.0092 -0.0208 -0.0004 -0.0044 -0.0105
Intercept 2.1323 2.1661 2.1365 0.7571 0.7729 0.7604
R2 0.0619 0.5766 0.9690 0.0609 0.5805 0.9662

Salvianolic acid B 22 1F & 27| ZH| ZHA (oXh

Cime/e)

e

c}) ADHD U4AI8E A2 A4t
(1) ADHD HAYH tiAt ¢JoF 9l QlitAlg WA AlEx & HAA v

[2=o] T2 salvianolic acid B & ®&t U 0}, 1A} SHYGAS] FHAS]

P4l LnK = -9076.4(1/

o

35°CoJ|A] salvianolic acid BQ] ¥zt

LnK

3.673

ol 2 s1o]

a= v

= 1174722 A=

£ MK (nk)2F /72 2

ojof whet

Hpo &
- O T

y=-9076.4x +23.673
R® = 0.894

[2Eel §h &= JF 8P Al

of%. Salvianolic acid B2] 0} 3]
O = o] Y
8} o LX) 18034.83609 (Kcal/mol), &%} ¥hS
2

AlQ O & X

2117 O E%E?l
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AW A, Ae s, 85, TAZ 5331 61 ge 2000, AAG= 3680 ANT
o]% 20| 100140 FFAS P30 905°ColA AT BHE FES AAWsto] FEAL
3000 of b2 A, DPE 50%7H] AUBES AYSET oS B Ao AR ALG
3. 50% s500] SAEVS Asbstn, §55 U%57]2 ol§ste] WS AL o
wpio] olitehta U ewEuEe Avlstel A MY AEOE YT

(Ellaglc ac1d)4 7

4953519 00, 1 3% (Salvianolic acid, Gastodin, Splcat081de AH AL, 7|1A
2Ol An Bl Z e A AdE Sl SAAE Baogs

OO

A" A A
CERTIFICATE OF ANALYSIS

A" A A A
CERTIFICATE OF ANALYSIS

Oz 4% AE AE
[AgAIR 591718 COA]
ABAE
© 5% % 73 2e/m
® &% H &3 14 29)(°Hd, A4), 19] 1=
® x4 2 2%
427 BErE 2 (%) 5(g) RIZAT
X015 3 %5 2 (HX106)
15.125 0.343
(L2 50% 71%)
GAER) 81.875 1.599 EE=E 1
O At 4 2.000 0.039
e dy 1.000 0.020
A 100.000% 2.000g
SESSE-
5% 9 74 2 g/
&8 R 19 29)(otd, A4), 19 1=
R ul Har
(o] R v. O
CEL B 5T &(%) () RIZAT
dAre 97.000 1.940g
o) Atsh A 2.000 0.040g y g4l
EEa e 1.000 0.020g
A 100.000% 2.000g
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) 9F AEAE AF L OE Aw)e Fa G0 F2 5, 19 A998 29532 A9
sfo], 4R (AE L & 567h+ol 9 ahya wAstel, AN AlE 71T FUetALE S
S

i

Al

dYAEg

- QEAFAEM Hz : VM_HX106

« HEQ| A=Y : HX106 E£ Placebo

« M= 3 : HX106_20180730 (§& 7|$t : 2020.07.29)

- GTOZ|7| T PHIO|ZHE, MEA| BOfT BofR1 MEtiEta
Atelapstoyst 7| xatst A 1S 2038 55 / 02-2102-7200

- SEHEE XA EE T3l Jhst £7(7 1 et 2o 22

< MFHYE 1Y 23| (OH, MY), 13] 1= 28 21 &M U3

SE2AHY : MR-021 4FE)

w2 NBS YLAE 0lgle BHo= AR 4+ BELIC

ViroMed

2}) ADHD 7jd S8 HX106 ZAFA A U ARt
(1) HX106 ¥989] ZAFAL 95t m2upd 2AW JiEr
(7h A rdE B4 9 daite] 557 SEE Hsto] AlokA stek(AJehAA|e] dEx =2t A
7y 7ho]=2t91(2016.12; QFLA]I-0297-01)0] &A5te B&EdE =20t A3 e
uf]

xlo] ohE A2 RE 37e] AlRe FshA,

) LN
5 V19 BEAIRE o]gote] 2AS £38E BAYS NS Yol 5719 A a} 4719 A
HAE S 5ol vl FHAFH LY, FAY validation

Z oS vlalstial, Axe &y
st
a

(Sold, W=, ALA) 23

« HX106 BE SE2x=2mYd I20E0H

e+ 97| EEAR 58 4E==NY Az




@

@

LS B I I RN N N R N N

RT 9.540 11.760 12.762 17.793 28.516 29.193 29.476 30.782 31.029 31.489 32.181 33.895

RRT 0.310 0.382 0.415 0.578 0.926 0.948 0.958 1.000 1.008 1.023 1.045 1.101

PA 39131 29459 98946 52044 53345 62281 39131 673885 20448 46990 166050 23323

RPA 0.058 0.044 0.147 0.077 0.079 0.092 0.058 1.000 0.030 0.070 0.246 0.035

[HX106 £3 YEoeny 7 n3e] AN % 09K

1271 peake] &Q1& 95to] HPLCZ #Alsto] mEa4ut v]wst Aak 771 peak J#9] -
A5 danshensu(3), protocatechuic aldehyde(4), rosmarinic acid(6), lithospermic
acid(7), salvianolic acid B(8), salvianolic acid E(10), salvianolic acid A(11) & &elat
2 99le. Hunzatel gy a2 AEE 127) BE peakol T3t UV AMERS Sus}
QL. ol50] WAl o] FA| WAO| 80 % o|AS AL,

3709 BEX A|22EE Aojxl 9 7jo] 2ot Iy}t o]3 SA|AIZL I3 WA E8 £3
slof BEgETenag AUt

-

(2) AV SAR ARE Aato] ALE5H] ¢35t HX106 YR scale-up A4t B AN =2
0D WA g BEEA AXEY AN G52 Jltsts Al BEAAE Adstast stol,

AHIE AAL] ALgE HX106 =S OEM AI((F)Z2hE 5ol Bt 2 4aAS 23,

A" A oH A
CERTIFICATE OF ANALYSIS
EIE SN YD TR T0-37 [ P
= o - (081) 350-3411 - 4 Helixmith Co., Ltd.
(I ) = 2t Fax : (031) 353-0611
£ = 5 ] [ av s swres | A=ux | 2019.09.09
A== @Lot. No. | HX106-190909 | #EIIZ | 2021.09.08
= = NY R R A%
H 55 Al = = = A —
E A B A = as [ e A Aw
& = o0 5 mEEaE qe g9 .
1A% acrew 3 aw | Aw et
EIE EE RS [ TR = .
REEEEES 2019080841 e3(s2)en 2019, 10. 14 i ;Ei Lk ] ] 53% | ko il
HEY D 2015. 03 08 S el ) ; N - onaz |
= ppm o]
nEes oieoered bl Rl ZYANEAE B ] 1ppm ol3t 0163 | = et
- AheE FREAWY 0.5 ppm °l 5 0010
H & A # # It - 25e 0.1 ppm °| 3 0.0013
4. VIBE
AR 7RI * - agEE e 24 4 A% emer
FE aE uMe RS Ay = - AEs v 4gAYd | 100 CFU olsi/g 0
GERE CP! B FETRESY '
i I5us/ks o5t | wae
UmME 100 cfu/mi(g) 0I5k 30 efu/ml - % olEARA 3%el - m—:wols})
- - eaTHRAA H4A R
Brix i ol i 1o 10m/kg olst | wBE
Solid 50-60% 515
=3 1.0 ppm OIS = % HPLCY 0.56~0.84 mg/g 0.760 [ B
o F—— o HPLCH 5.92~8.88 me/g | 6.028 B
HPLC-ELSDY A4 LAl
E=t] 0.5 ppm OIS E- B 3 Lc/MSH 234 F#
= 1.9 pen O =& W @ E AEE 529 oobrix AFeE A4sia U
w4 A% @AWk WAL 2019 00D
B} : = o2tk
STAE - PP
47 AE NE AME SSTUC. HELIMITH
o
B & = ol @1«! 08826 AEA BT BOR 1 AETTUT AT S ZFYATE 2035 Tel. 02-2102-7200  Fax. 02-873-8022
CONFIDENTIAL
OEM @A AAA Ha AFAF A A (HX106-190909)

S|
[FAte SEAIA AIFE AAHE HX106 9= A A

ob) 8 AR/AE L Y A7
(1) HX106 23] 98 A4 9 9

(7}) HX106 2 Y= AgAL

@ HX106 7% €22 OEM QAI(Z)3HaH o] A)2 Sof ofzjet 2L wjghulg e A4t

&t
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@ AY: 28 +TAHE (25%120mm)

@ AP 14 23], 18] 1= 3 e A5

@ 459 ¥ Hiddl&
No. H= AETZ(%) | widel&(%) | 12 dFFHmg) | 4D HFFHme)
1 | MopsEsrE52(HX106) 100 27.500 550.000 1,100.000
2 |dAEZ 100 69.470 1,389.400 2.778.800
3 | o]AtstHA 100 2.000 40.000 80.000
4 | Y=Y 100 1.000 20.000 40.000
5 | HE}VIB1G ALY 78 0.010 0.156 0.312
6 | H]E}TIB2 100 0.010 0.200 0.400
7 | Y]EIRIBEE AL 82 0.010 0.164 0.328

A 100.000

HX106 It 95 (24) HX106 3 98

(L) HX106 ot ¥=o] ABgE 24

@ HX106 a4 d=o] gz ~ ]E’é—ﬁr?l gastrodin ¥ salvianolic acid B9] &g 3t7] =7
o] HPLC #4& E‘H %

6 A B Aa}, gastrod1 ‘%0] 0.157 mg/g, salvianolic acid B g&o] 1.631 mg/g
= LJFE”T;]E-—J 7140 At =l

uol' n°l'

W Bt (mg/g) 71&4
Gastrodin 0.157 0.154~0.231 mg/g
Salvianolic acid B 1.631 1.628~2.442 mg/g

(th) HX106 ok @ao] 715X A w7t

O o 5o 7] d55 St G BUHE Sol AlRE 25, 40, 80°Cof| 1447F W #stH
A 0,1, 3, 7, 44RO Al25 47519 gastrodini} salvianolic acid B &3 £75t%
A2 E5 ZRR| RO YIS xIAS xqgh_ e oako] w2 A} oUx| 2 ALEE

47 glo
rL

SagAaE AEstel ¥IY|E dE6te




717HD) Gastrodin

A5 0%} 1A
A/ 25°C 40°C 80°C 25°C 40°C 80°C
0 0.167 0.167 0.167 -1.791 -1.791 -1.791
1 0.165 0.167 0.173 -1.800 -1.791 -1.754
3 0.166 0.164 0.177 -1.795 -1.808 -1.731
7 0.167 0.164 0.180 -1.790 -1.807 -1.714
14 0.162 0.156 0.186 -1.822 -1.858 -1.682
FE/x7] 96.96 93.52 111.46
Slope (K) | -0.0003 | -0.0008 0.0013 -0.0019 | -0.0048 0.0071
Intercept | 0.1660 0.1669 0.1682 -1.7956 | -1.7904 | -1.7823
R 0.0723 0.7166 0.9344 0.0723 0.7162 0.9289

[2=E B3 7|30 T gastrodin &% ¥l 90X}, 1} SJ YA AJTA L]

Gastrodin 2 20} 2 & = & 7| 7Ho] &4 (oXh AL A (nK)2b1/T 2| 2HA

Lnk
"
.\
I
T
S m
=
)
=]
("
u
-

/6}'
=
o
=

b

= 7F "hRIAl|

o o’om

[Gastrodin®] 0&} & HAIA] [ 50} vre

WAL Defstel 03} WS ALS ol §sto] W12 o5 Gastrodin®] O} 31 AIS

o 7t L5 VS A LS Tholsti 0]F ETjR 2ot WS4 E 710 1Al Al

. Gastrodin®] &/43} oy X]+= 4863.342 (Kcal/mol), =0} 8r2& 7t WP ALS [ nK

-2447.6(1/T) + 0.3517 YL 519l o]o| met AL S E 5725 0] 35°Co|A gastrodin®]
SHd7]= 5.537E R A=

® A@AA gastrodin®] WZ7I7E b WA AEEIOU, 71279 Arjgte Bejshe 3
2o} 423 80°CAIA gastrodin®] @] Eoxl: Aol 7|9lgt Zo2 WLkE. o
S 2% (80°C)o|A] parishin©] gastrodin© 2 Eslk= WAS E5} gastrodin®] &
B713o M2t 57Fsh] giwolH, AA|= gastrodin®] ML w2 2o = IS =3
(HX1062} 4t SEAIQ] 7HEA1E 2y i)

-

717HD) Salvianolic acid B
A4 0%f 1A}
Ad/n 25°C 40°C 80°C 25°C 40°C 80°C
0 1.794 1.794 1.794 0.585 0.585 0.585
1 1.771 1.808 1.480 0.572 0.592 0.392
3 1.809 1.738 1.447 0.593 0.553 0.370
7 1.860 1.891 1.324 0.621 0.637 0.281
14 1.686 1.684 0.843 0.522 0.521 -0.171
R =E/%27] 93.96 93.83 46.96
Slope (K) -0.0060 -0.0062 -0.0590 -0.0035 -0.0036 -0.0484
Intercept 1.8151 1.8155 1.6848 0.5964 0.5965 0.5428
R2 0.2771 0.2019 0.9243 0.2917 0.2177 0.9372

[z A|747]3 o] 2 salvianolic acid B &% W3} & 0X}, 1A} MY AL AFatA 4]
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Salvianolic acid B &H 22| AfHI A2t 2=
ME 7| Zhe| #HA| (1A

52 mejsto] 1A WAL 0] 83}

=197 o

nonnae

Lnk

1 a

a2 A K] (LnK) QF 1/T 2| ZHA|

].—:- o &, Salvianolic acid B9} 1x} 3]
S Efj® 2eo uhgAe o] sy
[U A= 10733.135 (Kcal/mol), & =9} ¥h-3-4

as

T A2 LnK = -5401.7(1/T) + 12.124 42 =Ql. o]of] we} A2 f3-5 FI2=Q0 3
5°CoflA] salvianolic acid B9l €Ft7|= 5.197|€ 2 A=,

(2) HX106%} {4kt SSAIAl AL 2 AL

(7P HX106%} fAtt SZAIA A|28AL

@® HX1061t FAt ETAIAS OEM AA|((F)ghaa Ao AT E Solf oo} Z2 vigdtl&=
A BATEL,

@ A 2 ELAE R (25%120mm)

© WA 19 291, 131 1 23t 9 43

O 459 % uigels
No. 8y AT (%) | viE8]&(%) | 1x dFFHme) | €€ AR (mg)
1 AotsE3rx 5 5(HX106) 100 27.500 550.000 1,100.000
2 L. acidophillus (2,0009) 100 0.600 12.000 24.000
3 95 S 3ro A4 (1209) 100 1.000 20.000 40.000
4 dAEY 100 67.870 1,357.400 2,714.800
5 O| AFSt1 A 100 2.000 40.000 80.000
6 =38 ar 100 1.000 20.000 40.000
7 | B]E}RIB1GATSA 78 0.010 0.156 0.312
8 | Y|EfRIB2 100 0.010 0.200 0.400
9 H]E}TIB6H AFA 82 0.010 0.164 0.328

SHA 100.000

(W) HX106} F4tt SSAIAIY A2 g3 &4

@) HX106LJ( QAN BIHA|AQ] A2F A B Q] gastrodin ¥ salvianolic acid B9] gHeF B3}
2 sp] x319) HPLC 242 £9) 53,
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Instrument Agilent Infinity I UHPLC Instrument Waters Alliance 2695 HPLC

Detector Diode Array Detector (DAD) Detector Photodiode Array Detector (PDA)
Wavelength 220 nm Wavelength 288 nm
Shiseido Capcell PAK MG Shiseido Capcell PAK MG
Column Column
(250 mm#4.6 mm, 5 pm) (250 mm#*4.6 mm, 5 um)
A: DW
B: 10% Acetonitrile A: 0.026% Phosphoric acid
« ISET Mode B: Acetonitrile
. Time (min) | A (%) | B (%) Time (min) | A (%) | B (%)
Mobile phase 0 100 0 Mobile phase 0 98 9
5 50 50
20 77 23
10 30 70
35 71.5 28.5
15 0 100
40 71.5 28.5
17 100 0 45 98 9
20 100 0
Flow rate 1.0 mL/min Flow rate 1.0 mL/min
Injection Injection
10 uL 10 uL
volume volume
Oven Oven
25°C 20°C
temperature temperature
[Gastrodin wA] [Salvianolic acid B 4]

@) Az B Ay}, gastrodin Fo| 0.157 mg/g, salvianolic acid B o] 1.631 mg/gC
2 3k 929 J|EqAd Ay A
N EEeR 4t (mg/g) 71E14
Gastrodin 0.209 0.154~0.231 mg/sg
Salvianolic acid B 1.877 1.628~2.442 mg/g

=3t Mg HI7HE sl AR S 25, 40, 60°CO
4AXM] A|B2E 4275t gastrodindt salvianolic acid B
. |Zo] WgAIAE AMetT 28 Gy T e

ofURr|= A& H, Bte& =S AF&Este] BEE7]E o569 5.

717HD) Gastrodin
At 0%} 12k
Ad/n 25°C 40°C 60°C 25°C 40°C 60°C
0 0.195 0.195 0.195 -1.637 -1.637 -1.637
1 0.191 0.198 0.192 -1.657 -1.618 -1.652
3 0.197 0.193 0.195 -1.626 -1.643 -1.632
7 0.191 0.193 0.195 -1.658 -1.647 -1.634
14 0.187 0.192 0.192 -1.675 -1.652 -1.650
R =E/Z27] 96.31 98.51 98.70
Slope (K) | -0.0005 | -0.0003 | -0.0001 -0.0025 | -0.0017 | -0.0005
Intercept 0.1943 0.1957 0.1942 -1.6381 -1.6311 -1.6388
R? 0.5347 0.5359 0.0775 0.5408 0.5406 0.0774

(2= A7) TE gastrodin &5 Het 3 0, 1At ol HYA Y] A 4]
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&)

fare| AtE=Al 2t
258 M7 7] #A| (11

Gastrodin & A AR (LK) 2t 1/T 2] 2|

030 00050 00051 0.6031 00032 0.0032 0.8035 0.0033 0.0034

E y= 4843 8x-22.119
= Ri=08387
5
//

@ 25°C @apiC

(2ot ¥ 4E 71

P

= . Gastrodin®] 1X} 3]
B4 = 7te] 8
9624.695 (Kcal/mol), EEQ} =] o i 1

378412 LnK
. olof] et HefE &

4843, 8(1/T) - 22.119 %% 2G5 212591 35Cof|A gastrodin®]
o= AEg.

;JH:W]L ool 717k 21 7]

71ZHD) Salvianolic acid B
R 0xT 1A}
d/eo 25°C 40°C 60°C 25°C 40°C 60°C
0 1.893 1.893 1.893 0.64 0.64 0.64
1 1.884 1.901 1.815 0.63 0.64 0.60
3 1.906 1.904 1.815 0.64 0.64 0.60
7 1.879 1.906 1.795 0.63 0.64 0.58
14 1.861 1.855 1.629 0.62 0.62 0.49
2E/R7] 98.35 98.01 86.07
Slope (K) -0.0023 -0.0028 -0.0162 -0.0012 -0.0015 -0.0093
Intercept 1.8961 1.9058 1.8703 0.6398 0.6449 0.6270
R2 0.6488 0.5862 0.9024 0.6521 0.5886 0.9037
(=8 A7 o salvianolic acid B &% ®18} I 0&}, 1&} S| HYAHAIY] FEA 4]
Salvianaolic acid B ZF2F2| AL 4=X] 2t A2 A (LK) 2F 1/T 2] 2|
228 XE7|ZEe| #A (1kh E_M I ., L " 3 . T )
e . . :
g =;U:cus:c_3: 627 E " L -,-=-5F§S:3;5§;6+C151.5:4

[t Bk &% I By Al

Oﬂé Salvianolic acid B2] 1x} 3]H
£ Eld®2 259 ¥rg& % {to] gy
11594 817 (Kcal/mol), EEQ} g 4
ghol. o]0 me} A aE 2129l 3

=21TTr o

A=
A

A
e
o

=

oX oL o
> ox rke

5=
= o

= A&
S2F AL

-




(2D HX1061f OAFF E3IAAY] CE7]sF A 71EAS
® HX106:} fabdt SHAAY] 7571t 288
@ HX106:} FAtet SAAS] 7571t 24 S #oted OEM AAN(F)et=H <ol ~8) S

[‘:LI
e

= =
ol ofefiet 22 "] &2 Hus A4
No. 4=y 2T (%) | BiZHE(%) | 12 AR H(me) | €L HFHF(me)
1 | MopsEsrE= 52 (HX106) 100 27.500 550.000 1,100.000
St=off 2 E QA
y) SOPRRER 100 0.625 12.500 25.000
(2,0004)
3 |mxrE”) 100 68.845 1,376.900 2.,753.800
4 | o]AtEt A 100 2.000 40.000 80.000
5 | Y=srear 100 1.000 20.000 40.000
6 |HERIB1IGAIY 78 0.010 0.156 0.312
7 | 8]EFTIB2 100 0.010 0.200 0.400
8 | H]E}RIB6FALA 82 0.010 0.164 0.328
sHA| 100.000

@ HX1067} §AMF SAAIA] S5713 4 7145413
@ HX1067} S BRAAC $5713He AEstAl, FF715AFATUL 53] 95713
4 Aol MY Fol A

@ AZE AERA (2
717t0tc} EAIK| O
ghe Atstuat

@ Azo] RAFBL AE §57|3 4 slojselel, ¥R U ek
5. 5240 AlEol PAL Al Belsh] lstl 7] 18] TS

o
!
-
op
o
o
o2 o

5°C(H 65%), 40°C(H 75%)) 5FolA] 571€7F A& sl AR
= Z45}L, ol eaNe ol &gt AL ol 83l 457

1o
rEL
[m
l>4'

o%k

nstel MY
CEREQES]

O] QElA  gastrodin, salvianolic acid B+ 7t A|7|EH & 3¥rE Al XIsisty, A A 29l
spicatoside A, ellagic acid, w2 ZF AI7|E2 19HE A XI5y
=5 AAEE Addry
A AAE A AlESA A8, U¥tAIEY 1.1 A (EESAIR)
ANZ O K Old}Al &I OlAMEZA]1AYH O AL
EE_H]'O]_Q_E;“]L\ 1@ o 1]8 = U ]mu 4 OE]DH 4.9 ‘rr\_\;f—r‘
49.1 At
Gastrodin

Salvianolic acid B
O]ﬂ_gﬁ]_/—iq' 7E_I]}\]_ Spicatoside A
Ellagic acid

1}t
=1
7te g AES A8 ATAIEY 9.4F & RalledAdY 9.1 &
Fl 4 34 (342 AP)
BEANO
o T
NEZH A9 QuABY 4. UHBAEY 47 dFFD

IR = o e K

Hl) MT104 £5 24 A7

(1) MT104 LAjCko] 7] 7y & &~

(7h Ad=9 4% 59 FAAE0]
g8sto] gajoo] thet 7|UE e K1y

(L}) 2 JoA= DNA & ITS A& o]85te] YAder 71U S XIsistgion, BA ypdio

of2let Ze

O DNA F&
@ 24 9zlE A& of 0.05g= DNA FE8 Alg=z AEsIon CTAB bufferg ©|&35td]
DNAES ZZ=(Phillips & simon. 1995)
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@ Al=o CTAB buffer 500u0 9} 50 B-mercaptoethanols 351l 65°CoA] 3021 ¥Hg

@ CIA(chloroform : Isoamyl alcohol, 24:1)& 23] & 25t YAlEe] 3f shato] Lt AFS
oS F|5t1 silica magnetic bead2 SHAMS &

@ BeadZ 70% ethanol 50002 23] ARGt AZXAIZ] & 50109] TE buffero] a#AlS 8%

M
N
-
[an}
-

@ DNA Zdaadvhs(PCR)

@ PCR ¥r239] A2 =3 DNA 9F 5ng, 1 unit hot-start Tag polymerase, 210°] 10X
PCR buffer, 2mM MgCl2, 0.2mM dNTP, Zt 5p M9Q] primer A< =3tstl 5402 9
T 2002 &Y

@ ProFlex PCR systemO]|A] 94°CojlA] 1087t per-denaturation &, 94°CoflA] 20X, 55°Coj|
Al 20%, 72°CollA] 1802 A5t 30 cycle 4388511 72°CollA] 1087t final extension
x5y

@ We2e 1% obtRa Aold H71GES o) PCR 5% ofx =)

DNA Forward 5°-3 Forward 3'-5 Annealing temp.
ITS TCCGTAGGTGAACCTGCGG TCCTCCGCTTATTGATATGC 55°C

[ddo] AH8H primer @714 Ev}t W2 k]

® @714 & sli=(sequencing)

@) A A=l PCR &= DNA 10ng, 210 5X sequencing buffer, sFZZ1}29] primer 3.75pM
J2]31 BigDye 3.1& &8st 98°C 5%, 50°C 5%, 60°C 489 1o =2 25 cycle 53}

@ BigDye cycling PCR & Magnesil Green (Promega, USA) 100i0E do] AA| & 20m09]
70l dye-termination ¥ B4t HHEZ &F

& 97| gsll=o= 3730x] (ThermoFisher scientific, USA) AF=A7|EEA AR|E AR
stelon ZAlH 7|95 A2 POP-7TM polymerg ARE-5HiL 36cm Z0]o] WAH-S A}
g5t &4

@ d°o|lH 9] &4
@ @714 Eo] sll=H Hlol&f forward YTt reverse HFQ A7|NES EUE shte] ¢
%l contig @7IAM<E A&
O Als 52 275171 Yol FAX23Y(NCBI) Blast AAlo 2 ofn] B & Alg S5 F7]A]
QA PES H|LEA
(t}) DNA B4 Ayt AxjAF (Cuscuta australis R.Br.), A4t (Cuscuta japonica Choisy)=2
712} 719o] Ee|9lS

[AANAF 2 AjAFe]l DNA A1 A

B A YA 8 loteh A A9 3 Lot £t 0
9 lotg fjFoz 2Fslo] BAYAT U ANHEAY

o O
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) =550 I 2990 47
(D) MT104 28] (A1, Alh)e] 25800 9 FEWYS X2 sfo] 24 B7te o3t 25
== A=
(W) Alzd 229 242 97t 24 3380 (574 729 (FR53 3ARHez
23 25204 Gt $23g =l
] Cuscuta chinensis, Cuscuta japonica 100g | Cuscuta chinensis, Cuscuta japonica 100g I ] Cuscuta chinensis, Cuscuta japonica 100g [
I Soricaton exraction i Cistled water 1. 1 hour p— Refius extraction in DW, 1L, 100°C. 3 howrs e Sheking extraction o S0 BOH, 1, 100rpm 36 howss

e Filtey by Wihatman fiter paper 2 2.5um) e Fier by Whatrean flter paper 42 (250

[ Fiter b fiter paper

[ Fregzz-drying for 18 hours p— Fregze-drying for 18 hours e Fraeze-Grying for 18 hours
f \
| [ ‘ \
Cuscuta chinensis 599 Cuscuta japonica6.9 | | Cuscuta chinensis 16.3560g Cuscuta japonica 16.9333q | | Cuscuta chinensis 108814 Cuscuta japonica 117235
(F55:59%) (+5869%) (F5E: 1636%) (+55: 1693%) ($5E:1088%) (+58:172%)

(72 &0 % =& U vl 3L

(3) 270l E3ulo] A4
O =% AR, Aol HExE RS crorst Faru] 2 EYsto] e selst At 3
okl BYElAS O, 71 B A4S UERAS B9l

(4) &0 vl&2 4%
(71 3:19 Hlg=

_CE_‘I:] fi % E
Add #EFEYoz 55 £ R4S stley, 3 2552 4+ &0 vle2 &Y

e =]
ok 2Fo] |4~01 710 3lolEl
OFf| o] 20u]4~Q1 Zlo g7 shol=l
5 8 oo
=g ae = 29
458 = -01019 + 0.02529 04 §RME R
- 0.000925 201272 + 0.000010 202 ~3 P P
GO 4 BT
1200% s 0.0083376
® R-HE 99.0%
10.00% RAZEH) 95.9%
200%
2%
1
uﬂf 6.00%
<+
400%
200%
0.00% *
0 10 20 30 40 50
SuiH &

[Eoju]&of & ~55F Wal

A

A MT104 92 2 98 A/AA A7, AE AL A% scale-up AT
(1) AlY A7, S4A% L PA AlE] MT104 Y& AlAA

0D #7172 £5Y BFEFSUOR MTIO4 HYY A7 L ANAEAHEG A= B2
(W) Ax BH=ol e, KGCol2 (BGMPAIR)IA AAIA 81 Al 2522 A4, oo oAl
(BGMPAI )l A AHZA] ABAL 3 KGC o 2ol A 2523 AgAZ 8:19 Fou|z 28 &
$Y YRS AYNAT (MY A7, SHAD. BYIAD, 71F L AEY 4F 49) 2

AAAEGAIH Soll AL
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2EHREL THE7}H 0f

EAPR A, EARE (2, ==
Cuscuta austraiis) Cuscuta japonicay ST T (Lactobacillus paracasei NIC1 12) B &%

MZh 3AZH

O 3HeY: 120 mesh
FHEEIX} WEL 5 um 2

O, Al
EYO0|4E §

4 EEME,
BIME S

@Fzem s

[MT104 Az S %E]

HEXA & J1®A

KGCue N NEEHA o o7 Kecoz | NEEHA

| ORAGINAL | kocas o

[MT104 AERA] 2 7124 (MT104 X|8AISIAL]
(2) MT104 3 A WL 95t Ladn) 230
(7hH) MT104 #=&=z9 AAIEHES st 2FA AES s Handbook of Pharmaceutical

A
Excipients, A7 |e4E &4, A2 < FIA 2333 &S 5t g4A|, 1
ZYAIA (anti-caking agent), ZHA|, 2LAS &SI th=2 FFAS A<

® 34X : Dextran, Dextrin, Isomalt, Maltodextrin, Mannitol, Lactose,
Sucrosel, 2= 2 @ A Starch

@ 1ZAYAA (FYo] FMR= AZ YA - A S, ol4tehtAa

@ ZHHEA  AH oA 0t 1Y &, ©3

@ 2% : sfoleFA TSz oA

(3) MT104 %*% 55740l 43t A AR

Ch MTI04 2528 58 BYg2 Ao Asio] ¥80 75y
I} =ZEZ0] EAlo| 23t == 7] (Fluid bed

granulator GlattAh) & ]%—8 of S o2 7 19 2718 &
stol] WA Masty 524 U THY Whe s AL,
Carr’s index, Hausner ratiogS H7}3}
- QMAlZF Carr’s index, Hausner ratio

« QPAZE: A WHQ V1 EW 919 AW kolo] 1T A

712 Bol BAES ARE FuAA 2ol HHBL Ao BA
o2 790l Alzto] A2L% 5EH0| £

a O
* Carr’'s index : 100 x (Z87] W - R dig)/Ed Al ZiO|

d




HG3

Hausner ratio®] #3}]
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O MTI04 ZZ 23} 5|44 6]30] U= T2
o TS PyEoy G| gt

P g7isle o MT1049F sj4A[9] v]&o] 1:4 H]
L o
1:5, 1:69] H|8A= o= 7 & Ao] &Y

E]

RAOET SR ASHE WL 2 YRS

. 22} 159 U183} 1:69) u]g BE 58

43t R K91 SlE oD} U gatont olg K449l S ARsts o
22 o] TR MT104%} 5)4R|] ML 152

© sual 4 591 4% AL el Heloll Slst 112 218 naslas.
o} Az} ol23t TIaIA SEE TBIIE o1 8e B M| Bl Asbrt GeiA] o

® MT104 252 A9 S| ER0] T2 43
@ MTI04 5222 JU22 AXY 1) 8449 £5E t127] sof By Ax
[MT104 Z&21 AR THo] T AY (BY : g)]
HG3 HG4 HG5 HG6 HG7 HG8 HG9 HG10 HGI11
MT104 5% 6 6 6 6 6 6 6 6 6
ARA2 2 QA 29 4 - - - - - - - -
Dextran - 29.4 - - - - - _ _
Dextrin - - 29.4 - - - - - _
[somalt - - - 29.4 - - - - _
Maltodextrin - - - - 29.4 - - - -
Mannitol - - - - - 29.4 - - -
Lactose - - - - - - 29.4 - -
Sucrose - - - - - - - 29.4 -
Starch - - - - - - - - 29.4
O] AFS} A 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
A¢8 (FF5) 30 30 30 30 30 30 30 30 30
e AMERT 3 3 3 3 I udd udd uPd oFd
233/ 2 3A BlE 1:5
60 L _L
50 J_ L 30
S 40 g
3 ™ 20
;"' 30 5
ﬁ' 20 10
0 0 HG3 HG4 HGS5 HG6 HG7
[8]4A] ZFof w2 otAlzbo] wigl [8]MA] &0 2 Carr’s index®] $3}H

1.0

Hausner ratio

0.5

0.0
HG3 HG4 HGS HG6 HG7

[3]AA] £2o ©}2 Hausner ratio?] ¥z}

© s14Ale] FRol vt B AxstL BYe] 8 YFHE BIISHRE T Mannitol

o
Lactose., Sucrose. Starcho] A2 uzlo] Az 3dXo] X 2reton Dextran.
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Dextrin, Isomalt, Maltodextrin®] 742+ 1tslo] A& tjojor} AXA
SE47 4ol 24 e AnE Ueh. 5243 984 Auto] det
WAale ol Aele e

(4) MT104 X&&
(’H MT104 =< Hs=

v O O
S| B
[MT104 5527 1Z2YAA vlgo] whe &9 (49 : g)]
HG3 HG12 HG13 HG14
MT104 &% 6 6 6 6
ARAEZ QA 29.4 30 29.7 29.1
o] AbatFA 0.6 - 0.3 0.9
2a8n] (55) 30 30 30 30
g ABYeE 37 37 37 37
2 E/5 A vl& 1:5 1:5 1:5 1:5
50 4 40 A
:
40 T
T 30 4 T
o: T T e T
g 30 5
g 2 204
$ 20 5
h 10 1
10 4
0 T T T T 0 T T T T
HG3 HGI12 HG13 HG14 HG3 HGI2 HGI3 HG14

[LAWAIA vl ol wke otAlzto] et

Hausner ratio

0.0

HG3 HG12 HG13 HG14

(229 A]A] B]&of T2 Hausner ratio?] ¥a}]

[DAYR|A] v]-&o] T2 Carr's index?] 3}

(5) MT104 &&= HJA 9 ZHYAE2 20} olitett4a vlgd OE FF
(7hH MT104 &= HHE2 AET O a7 S L3sto] LZYAAE F7ste] whg
SIES
[MT104 X&E23 S|MAl/DAYAIA vlgo] whe A% (F9] : g)]
HG3 HG15 HG16 HG17
MT104 &2 6 11 11 11
ARASE QA 29.4 37.5 42.9 48.3
ol ittt a 0.6 1.0 1.1 1.2
AgLu (F54) 30 30 30 30
e YR 4 o34 4 4
2B /83 88 1:5 1:3.5 1:4 1:4.5
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30 1

50 i
25 T T
40 4
T T 20 4
s P
[ T 3
2 30 4 £
S w15
@ =1
u— <
5
&)

g 20 4 10
<

10 4 3

0 .
0 HG3 HG16 HG17
HG3 HG16 HG17

(ARS8 2 QA0 olitald4 g0 THE  [AXAS2 QA0 o|itat4 B0 T2 Carr's
ohA7to] wia}] indexe] ¥}

2.0 4

Hausner ratio

0.5 A

0.0

H63 HélG Hél7
[ARAZ 2 Q AQ} o]AlalF4 H]&o| T2 Hausner ratio®) #ia}

(L) MT104 2223 H7kxle] vl go] 1:3.5 ulgol A= Trjo] A&7} ohel= Anbrh Uehd,
MT104 3523} Lo} 145 v £ AYolne] S84 Y539l Aol Uehi
ofobA MT104 252¢ Athz 98 4 9l vlge 142 Bee (YA2 Hadtow
AAS 5 9t Hadto] H7HA u]E)

(6) MT104 &8 ntde o] &3t AJA|s
Zh @Kﬂi}— 1‘] 5] ool THAlo|AQ] T 2o BaiA|Q} SEry2

_§_
519 & EPg7] (Erwekarh)E ©]&3ste GRS AMAEstL Sdlig7ts AdE

ﬂej.
i e

(L) B3 ®ot : charera Aol
olgsto] gAY Bol=E Wt AP
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(ch F=57 : AAC 71AY S92 S4ske Yuos FAt g fo P9 24 5
Hojo Aol gro] 222 JAMQ S0 $4AS UERD. B AL ezt 2
Bota] o A AEg 5YNRS

[MT1049} 328 RA) vlgol 02 AW (9 : mg)]

T1 T2 T3 T4
MT104 255 150 150 150 150
ARMAMZ2 Q A(PH101) 70.5 70.5 70.5 70.5
S i 75 75 75 75
o| At A 3 3 3 3
FEEAn2UHENERZ QA 1.5 1.5 1.5 1.5
ARMAMZ 2 Q A(PH102) - 49 74 99
AE|otA o Iy & 1 1 1 1
= 27 (mg) 301 350 375 400
A% (KP) - 171 £ 2.1 19.1 + 2.3  20.3 + 3.4
25 () - 203+ 0.1 197 + 15 182 + 24
A dY 82 E} Ao ol oIS oIS
(2hH MT104eF 3 B5A 5 7P B do] 4t ZHYRAEZ Q A0] oF3 HIMAZ|T] ZFA|
S Alxsty FY Jret Soles FF5INS. S8 AN 2HAER A S ISt
A AoFS A= B oN7T EA St AP Al RYA] dten APz A S ST
2F Qe Follert TS =HRIsHYH 5. sHAITE A F ALl 2717t AlaaE 58He

'1

(2% MT104 &+ 8A]

(7) A5 MT104 €6 AH 24 2 Az A4
(71 Al MT104 &8 AA= 2% Agroz T2 Ayl MT104 150 mg, 2RAAAESZ2 A 70.5
mg, 242X 8 75 mg OJASHIA 3 mg, SIEEA T 2HOHEMMEZ QA 1.5 mg AXA
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(1) MT104 150 mg, 2ZRAAE=2 A 70.5 mg, 255K 8
mg 22 & 350 mgs FA AYe=z AP

(8) UMK -GAIF-E AAYAT
7h 871 APA+E EHZ stof ofe I8 AAl (FF R HA=

[MT104 Jg=IAI(F2h)e] vfgu]-&]

ElofdAF 01 2U% 1 mg 24 & 350 mgS A Aoz
o E&Es AE & Bk Alagy

75 mg, O|4tettA 3 mg, 3| EFA|
Z2HHEAERRA 1.5 mg, ZHLERRA (£2F) 49 mg, AHoHAA tfadls 1

day | uhgre] (%) | OOl (mg)
(Bietv]&]-U&=
MT104 48.0000 480.0000
ARAZ 2 A(102D) 37.8000 378.0000
I 2 A7 2 AL} EZ(Ac-di-sol) 5.0000 50.0000
nDTEQ UGEY 3.0000 30.0000
O] Ats} A 1.8000 18.0000
AE|otd Ao 1Y & 1.0000 10.0000
[ 29 ]
HPMC(S| ESA| T2 LA EZ ) 2.1150 21.1500
A A A YA AH = 0.2162 2.1620
o] At} E] Bt 0.6940 6.9400
R AR Al 4 (R] A2 0f| AB]#M1637) 0.2206 2.2060
R RFEHA A (R AFHE600(#M4015)) 0.1542 1.5420
27 (Z958) 25.5605 255.6050
27 (I58) 21.0000 210.0000
A 100.0000 1000.0000
[MT104 9]oFo] wjgtu] L]
e | uhEe (%) U5 Y (mg)
(sietv]&]-U&=
ARAZ 2 A(102D) 60.0000 600.0000
=+ 33.8000 338.0000
O[S} A 1.8000 18.0000
AE|opd Aol 1Y & 1.0000 10.0000
[ 38
HPMC(S| EEA| T2 YA E2 ) 2.1150 21.1500
= Al A YA A 2 0.2162 2.1620
o] Ato}E] Bt 0.6940 6.9400
R A A A (R AHE- 2 0f| AB] #M1637) 0.2206 2.2060
R] RFEHA 4 (X AFEHAE 600(#M4015)) 0.1542 1.5420
27 (28 8) 25.5605 255.6050
A 100.0000 1000.0000
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IMT104 7% 871 2 A AMT

of) MT104 A& E29] A4 ¢ EANY i
(1) MT104 A7 (AAjA & }\HI\P) xz20] HEuzulola]
(7} HPLC-PDA-ESI-MSZ o]ﬂo}@] AN A Y BFFREE 7 22 d AL F188st

o:lou:] Hx] R MO ] ] =S oﬂ L}E}LH
Fon, EMxHL 717 218
Instrument Weters Alliance 22693 HPLC Instrument IMS-T100TD
Detector Photodiode Array Detector (EDA] lTon source ESEMS
Positis ive i
Wavelength 254 pm lon mode ‘ositive ign, Negative ion
mode
Column RS RAR NG scan range m/z 50-1500
{250, mm+4.6 mm. 5 um)
A: Acefonitrile
B, 0.1% Formic acid deipnized
water
Time Al%) | B(%)
0 4 96
8 4 96
9 3 52 orifice 1; 80 V
14 8 92 orifice 2; 10 V
Mobile phase 15 15 8 Instrument voltage ting lens vokage: 5V
18 15 88 peak voltage: 1000 V'
20 18 82 .
T W = detector voltage:1300 V
36 20 80
46 20 E
47 100 0
56 100 [
57 4 £
65 4 3
. desovlating chembsr: 250°C
Fl 1 Instrument temp. : * :
ow rate 0 mL/min emp. 1+ ave
nebulizing gas(1.0 Limin)
jection volume | 10 Nitrogen flow rate
e & it : 83530 L/mint
Auto sampler
) 25°C
temp.
Oven temp. 0°C

(7171 24 £2]
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254 nm

AU

bl )

b
J«,J\W,JM M J\Jm
ymwmr\%f\w_,,ambij\ﬂk

(\ L HEHED 10 mg/mb

Loz ‘AEE"%CC) 10 mgj\nli_

. |, €C2005-1 10 mg/mk

[ = 1-5¥9] tfst ESI-MS AHEH UV AHEH]

(1}) HPLC-PDA-ESI-MSE o] &5t A8 m2myS %1585t 4 AA A A FEEOA T
EXod e 13 18 chlorogenic acidz =2Ho1&] 9l 11, AlAjAoj| A 1-rE]LH_ o3 2, 3,
5+ 2+7F, hyperoside, quercetin- 3 O apiosyl-(1—2)-galactoside,

Kaempferol-3-O-glucoside (astragalin) 2 201 Ty, 1] 3 4= AjAHoA Skl = O
32 isochlorogenic acid Bz &Ql=

(oh AxAdEo =2 MAE hyperoside?} isochlorogenic acid B @]9 & m2ujofA X|&®
Je FRACR [ASH sHE g9 & SRS IR X8E. 1 744 MT104 (Lot no.
CC2009-1) of|A], chlorogenic acid, isochlorogenic acid A, isochlorogenic acid C,
astragalin 9] =2 77k 2.84, 1.30, 2.53, 2211 2.48 mg/g= =el=

(2) Alwd2e] A 24

(1 *4%9404“*0 7$j7<44 Al 0| oFE P H I of| A sk AMA 8 AeA(2018.10)} AL
oAl Z188st MT104 AR (AAMAY & AIY) FE29 JEZ=2opdd AFE 7|8ro =2 AA)f
Ab (Cuscuta australis R. Br.)& o}Olﬁ]E/\]_ (Hyperoside) AjAF (Cuscuta japonica
Choisy)& o|aZ=2 244 AF B (Isochlorogenic acid B)S A B B0 2 HXsto] BAH
= 7ge

325 nm

(én ‘JJ
et e e

®)

200 2400 2500 2800 3000 3200 3400 300 300 4000 4200 4400 4600 4600 S000 5200 S400 600 600 6000 6200 6400 G500 6300 7000 7200 7400 7600 700 8000 5200 400 600 00 5000

[MT104 (CC2009-1) ¢t BFE23tio] HPLCA =0tE T151|

(3)

(7H 782 (Introduction)

® AX71571dA MT104 (CC2009-1)2 ARAA AEje] d=Q. MT104 (CC2009-1)2 AA]
At AjAF Bt E &= 53 ARG (L.paracasei NK112)9] AbdA] A2tz JLAdE]of Qlonq, Al
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MATE AAe] AXl® =49l Hyperoside?} Isochlorogenic acid BE &Faotil U5
Hyperoside (CAS Number 482-36-0)2] Ex}&FS BEXIAIL 464.38 g/mol C21H20012 o]
0, Isochlorogenic acid B (CAS Number 14534-61-3)2 EA}=F 516.45 g/mol, XA
C25H240120.2 “1dE]jo] 9]8 (O 58)

0

OH HO— OH
0
OH ;
HO' 0] -
(0]
g OH
.OH ! OH
=
OH
HO %
OH

— =2
BO] st ééﬁ} ] ¢5to 7H‘*°P Bl 98488 AE5ok=d A AlFH wWelgo]Ad
FIhst 52 50]/d(specificity), A141/d(Linearity), ¥ ¥(Range), "d<t/d(Accuracy)
A7 (Precision)o|™, H7F W2 A7}V 5A1% 7168 98 AAQS Yt AMEAt= A

(t}) AF7]4+ (Experimental)

@D A]9H (Reagents)

@) Acetonitrile [Fisher Scientific Korea(Seoul, South Korea), HPLC grade]

@ Ethanol [Fisher Scientific Korea(Seoul, South Korea), HPLC grade]

® Water [Fisher Scientific Korea(Seoul, South Korea), HPLC grade]

@ Formic acid [Wako Chemical(Tokyo, Japan), HPLC grade]

@ Al® (Samples)

@ MT104 (CC2009-1)

® BEEZE (Standards)

@) Hyperoside (ChemFaces, Wuhan, Hubei, China)

@ Isochlorogenic acid B (ChemFaces, Wuhan, Hubei, China)

@ 7]7] Instrumentation

@ HPLC: Alliance 2695 HPLC-PDA (2998) system (Waters Corp., Milford, USA)

@ Sonicator: Powersonic 600 (Hwashin Technology Co., Gyenggi-do, Republic of
Korea)

® Balance: EX224KR (Ohaus, NJ, USA)

(2}) A3} 2 =9] (Results & Discussion)
O Eo|Ad (Specificity)

/\]%4%0_‘1 (15000 pg/mL) ¥ wHFM S5t o (12.5 pg/mL; Hyperoside)?] = 20}& 18
2 3Holst At 254 nm nmoﬂxi RTCF 13.5%0] hyperoside 1] 22 SHQI5}¢1 S A]F-8-oH
(15000 pg/mL) 2@ EZEEZ S3F 208 (25 pg/mL; Isochlorogenic acid B) 325 nm mHA}o]]
Al 9F 19.88-0] isochlorogenic acid B o3& 7tz dholst =¥ B Hi5lQ1X}7} 9180

%“ﬂﬂ?il, BZE 430 sigstes UV Spectrumol ol x]&to] &hold,
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(A) JMMM L 254 nm
- s
®) mf 254 nm
- .
“ wuw L o
. J
D) 325 nm
" | . 'S
(4156919 HPLC 320} 19(254 nm) (A); & £ (hyperoside, isochlorogenic acid B: 12.5ug/mL) (B)2] HPLC
320LE T2(254 nm); A1@-840] HPLC 320LE 138(325 nm) (C): #& 289 (isochlorogenic acid B: 25 pg/mL)2] HPLC
3 20tE724(325 nm) (D)]

(B) 13.362 Peak 1

050
2058 2046

0(099)1 3.647 Peak 1

(c) 20,047 Peak 1 (D) 19.549 Peak 1

0.04- 3244
hY

0.12+
17
00166 e

020 /\ N / N 2176 N
2 B VAR 4 \ /
2 2564 2554 o/ | CIE AN / \
3543 < 3543 002 N/ § Tooe 223/ \
00083 0410 v/ Y \ / \
U \ \/ \
\ \ A

N
0.00- 0.00+

35000

280.00 350.00 210,00

m

21000 " 28000

nm

T \ ; - ;
28000 35000 21000 26000 21000

am nm

[AAEHA) W BmEH 22H(B)o4Q] Hyperoside?] UV spectrum: A|FEH(C) X mEH 22H(D)o49] Isochlorogenic
acid B9] UV spectrum]
® AIXA (Linearity)
A2 AlE 8N U9 B5F 5% 3.125~100 pg/mL B oA BEEFZ 57HK] 522
AAsE 7S E’ﬂ.o}oi H7ksk. ZF 8989 hyperoside®} isochlorogenic acid B 500 pg/mL
O stockE &gsty Mg & ARsSIgier 33 ¥HE E4. Hyperoside?t

isochlorogenic acid B &t=F == 2 4] 3.125~100 (3.125, 6.25, 12.5, 25 ¥ 100) pg/mL9]
WelolA Y diisl A1 el e 2. o7 A A (r2) Zhe 1.0000

2 uERful AMAHE Bl

n&"

[Hyperoside AA1/d djo]g]]

1 2 3
Hyperoside == — = _ =) —
(ug/ml.) maHA (ug/ml.) maHA (ug/ml.) maHA
1 3.125 78675 3.125 75257 3.125 76965
2 6.25 159227 6.25 152757 6.25 154681
3 12.5 318172 12.5 314175 12.5 307195
4 25 636750 25 623700 25 628253
5 100 2521176 100 2525271 100 2521295
71271 25194 25294 25253
v A 2721.2 -4791.1 -4117.9
r 1.0000 1.0000 1.0000
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calibration curve 1

calibration curve 1

4000000

3000000
2 2000000 y = 25194 L hrors? g 3000000 y= 31108>‘<..-. 22089-¢
% 1000000 | e 'r'{z”: 1 % 2000000 m——
& .t & 1000000 o=
0 le® e
0 20 40 60 80 100 120 0 0.. 20 40 50 20 100 120
SZ(ug/mL) =& (ug/ml)
calibration curve 2 calibration curve 2
3000000 4000000
¢ 2000000 y= 25;947\:.4-791'.‘1‘"' § 13000000 S e e |
% sooco0 |—1 .1 e g ;: 2000000 eRZE
& o lease & 1000000 =
0 20 4 60 80 100 120 0 U"”' zo . o ® o o
Sklug/mb) 5 (ug/ml)
calibration curve 3 calibration curve 3
3000000 4000000
2 2000000 y= 252533;;_41-1'7:9"" § 3000000 y = 30840x - 10265
£ R S 2000000 REET
T 1000000 - o
a -l & 1000000 |- o
o leas ) Lese”
0 20 40 60 0 100 120 0 20 4 60 80 100 120
& = (ug/mL) & (ug/mL)
[Hyperoside 733FA] [Isochlorogenic acid B ZA&FA]
[Isochlorogenic acid B 144 tjjo]€]
1 2 3
Isochlorogenic =c =G =
acid B ETEES ETEES ETEES
(Hg/mL) (Hg/mL) (ug/mL)
1 3.125 86875 3.125 92174 3.125 90081
2 6.25 173738 6.25 188551 6.25 182301
3 12.5 356672 125 390501 125 371096
4 25 750445 25 778759 25 760637
5 100 3090796 100 3167204 100 3074110
J122] 31108 31756 30840
y&EH -22089 -93814 -10265
r? 1.0000 1.0000 1.0000
® ¥ (Range)
A Aehbd gl Jaldo] @ sHol= Hyperoside ¥ Isochlorogenic acid B A8 =%
+ 3.125 ~ 100 pg/mL HHE 714
@ 782/ (Accuracy)
Fed2 Al &of ojo] & 9l 4o BEE WS 4 7HK] ©A9] & FUI6to] #
NE 3 858 £ 240 8582 WIS o2 WAL AMY &AM RRE Aitstol
HA]

ARE 358

o

Aube obef o] A

[Hyperoside A&/ djolg]

A% WA (PEAK o] & WX(PEAK 5] A8
No = AREA) AREA) &%)
hyperoside 1 155033 155372.1 99 78
(g./lnzli)}l 2 154502 155372.1 99.44
cc(:lzs?é)(?o—l 3 153420 155372.1 98.74
ng/mL) B 154318 3 9932
1:1(v/v) EEHA} 822.04 0.53
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hyperoside 1 195959 195648 3 100.16
6.25
2 2 193989 195648.3 99.15
! 3 192980 195648.3 98,64
f,gl/ mL) B 194309.3 99.32
Uv/v) E—
EEWR} 1515.11 0.77
hyperoside 1 272662 275120.6 99.11
2o 2 272617 275120.6 99.09
CC2009-1 3 271027
(15000 _ 275120.6 98.51
ilgl/(m/'ﬂ)) B 272102 98.9
VY REEHA 931.25 0.34
hyperoside L 1364525 1376623 99.12
(1/%)151 2 1359030 1376623 98.72
CC2009-1 3 1351395
(12000 1 . 1376623 98.17
g/mL) d 1358317 98.67
1:1(v/v) —
EEWEA} 6594 0.48
"t 3]5E(%, n=12) 99.05
3|28 BEWA 0.55
95% A2 L7t 98.70 ~ 99.40%
[Isochlorogenic acid B A&Hd d]o]g]
A& HA(PEAK o|2 WX (PEAK o
No =7 AREA) AREA) 2l 52(%)
1 605363
Isochlorogenic 600133.4 100.87
acid B 2 604094
(3.125 pg/mL): 600133.4 100.66
CC2009-1 3 602244 1334 ]
(1500200871 — 600133, 00.35
1:1(v/v) g+ 603900.3 100.63
EFHA 1568.49 0.26
1 666003
Isochlorogenic 643564.8 103.49
acid B 2 659822 643564.8 102.53
(6.25 ng/mL): 3 656516
CC2009-1 643564.8 102.01
(15000 pg/mL) e
Llegn L 660780.3 102.68
BEFHA 4815 56 0.75
1 760308
sochlorogenic - — 735031.9 103 44
acid B 735031.9 101.7
(125 ng/mL): 3 748904
CC2009-1 735031.9 101.89
(15019(1)(},1%“‘]“) Bt 752256 102.34
EFHA 7005.73 0.95
. 1 2171193 2102094 10329
Isochlorogenic
(Ogcid/B ) 2 2168478 2102094 103.16
100 pg/mL):
CC2009-1 3 2152919 2102094 102.42
(15019(1)(3}3‘{)“) B+ 2164197 102.95
EFHA 9860.64 0.47
Z 3138(%. n=12) 102.15
91 29 nxEHat 1.1
95% A= L7t 101.45 ~ 102.85%
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® AYUXA (Precision)

@ ¥H=/d (Repeatability)
YhE/d9] 4% 37 o9
 JHESHAE AES

@ AMA (Reproducibility)
Al &

ol st 39) ol W= 45t U dd. BEUA

a

[Hyperoside®] ¥H=4 Ho|§ a)]

AAIF(CC2009-1)
No 120.0 mg 150.0 mg 180.0 mg
1 185066 236114 277881
2 186017 237747 278395
3 186589 238838 276015
B 185890.7 237566.3 277430.3
REHAL 769.3 1371 1252.4
S EHAH%) 0.4 0.6 0.5
[Isochlorogenic acid B §H2/ dlo]E a)]
AAIF (CC2009-1)
No 120.0 mg 150.0 mg 180.0 mg
1 878199 1157181 1332286
2 885258 1153641 1340843
3 877872 1155652 1325809
B 880443 1155491 1332979
REHAL 4173.1 1775.5 7540.9
‘SR EHAH%) 0.5 0.2 0.6
[Hyperoside x<i’d H°oJ& b)]
202049 104 274 20209 104 314
No CC2009-1-1(150.0 mg) CC2009-1-3(150.0 mg)
1 232793 232352
2 232297 229467
3 231148 232269
4 232255 231626
5 232370 231528
6 231552 230892
ot 232069 231356
BZFHEA} 602.8 1068.8
Ao 2 & HRH%) 0.3 0.5
5 3 231712.4
T BEUA 907.3
5 dAEEHxH%) 0.4
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[Isochlorogeninc acid B A3 djo]g] b)]

20209 10€¥ 27<4 20209 10€¥ 31
No CC2009-1(150.0 mg) CC2009-1(150.0 mg)
1 1119113 1117441
2 1107795 1112495
3 1110600 1109191
4 1124426 1108246
5 1109255 1106717
6 1109162 1125049
gt 1113392 1113190
BEZEHR} 6761.8 6950.2
A £ ZHRH%) 0.6 0.6
3 g4 1113291
3 BEHA 6538.4
5 BHEFHRH%) 0.6

(ah)
@O MT104 (CC2009-1)9|A- Hyperoside % Isochlorogenic acid B
HPLC "dio] Az E9lon, MT104 (CC2009-1)o|A- Hyperoside ¥ Isochlorogenic acid
o}ako 7¥7} 0.62, 2.52 mg/g O & AT o] BAMO 23 {oH0]
A ahstn] &M A

A& (Conclusion)

B|
BR

§_,|}o

LI

v 17

Ug‘-'oo

125 ~ 100 pg/mLo] HYollA oA Aol

(8}) BA 9b¥ (Analytical Method)
@ MT104 (CC2009-1)o|A A EAE Hyperoside®} Isochlorogenic acid B &#%2 &

9J3t HPLC 244

@ Al9H (Reagents)
Acetonitrile, Fisher Scientific Korea (Seoul, South Korea), HPLC grade
Ethanol, Fisher Scientific Korea (Seoul, South Korea), HPLC grade
Water, Fisher Scientific Korea (Seoul, South Korea), HPLC garde
Formic acid [Wako Chemical (Tokyo, Japan), HPLC grade]

o] =4t A& (Mobile Phase Preparation)
Mobile Phase A: Acetonitrile

Mobile Phase B: Distilled water (0.1% formic acid)

[c1g=3 AR

o o =2 pL

LR

BFGOY B

3= Hetd= e

7t o] =Are. Ultrasonic water batchol|A] 700 W, 40 kHz, 1087t degassingsto] A&

BZ&E 89 A& (Standard Preparation)
Hyperoside B#&&2& <F 10 mgg_ AAsHA @oF 50 mL volume flasko] 21, 30%
Ethanol 50 mLS do] A L3St S 0.2 ym PVDF syringe filter2 ojytsto] & °H li st

Isochlorogenic acid B #8235 2F 10 mg& AYUsHA Eot 50 mL volume ﬂaskoﬂ 231
30% Ethanol 50 mLE 2o] &3t & 0.2 ym PVDF syringe filter2 of1}s}oq —i—@,*_ZE
Sis

ji—’ﬁ—o‘* 13 mE 25 1:l(v/v)9] Hl&=2 =3dsto] p&gooz 3 R
Ethanol& g0} 571X %% (3.125, 6.25, 12.5, 25 @ 100)2 3] Asto] A}83
Al 89 A& (Sample Preparation)

MT104(CC2009-1) 10 mL volume flasko]] 150 mg& AW5| Afof, 30% ethanolg 10 ml
Vo) M7bx] 95o] @u 3087t sonicationd. 1083 6,000 rpmo2 A LS & A
o8-S F|5t 0.2 um PVDF syringe filter (Whatman, Clifton, NI, USA) 2 ofitsto] Al3-&
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o= af
@ 24 Z=71 (Chromatographic Conditions)
[Chromatographic Conditions]
Parameters Conditions
Dectector Ultraviolet (A=254, 325 nm)
Column Capcell pak C18 UGI20 (250 X 4.6 mm ID, 5 pm, SHISEIDO,
Tokyo, Japan)
Column oven temperature 30 °C
Auto-sampler temperature 25 °C
Mobil Phase A: Acetonitrile, B: Deionized water
Time (minute) A (%) B (%)
0 18.0 82.0
20.0 18.0 82.0
21.0 100.0 0.0
30.0 100.0 0.0
31.0 18.0 82.0
40.0 18.0 82.0
Flow rate 1.0 mL/min
Injection volume 10 pL
Needle wash 30% ethanol
Run time 40 minutes, injection delay 5 minutes
Data processing Empower 2 (Version 2471)

@ AAHA Calculations
F. A4 calculations«

) BE @ =2

2
7)) BEEA = [TE,
-1}

R =Yie| =M
3 ’&*EHﬁ—ﬂEﬂIf[%}:%x 100+
- i =

4) ==& (%) = —— x 100«
olzi

5 MESES BE(F) = I xpe

Sample Peak Area (SP) = 2% 5 EHZI S22 I3 HH (mAU + min)«

Sample Concentration (SC) = M T T (mg/mL)+

[[=]

Reference Standard Peak Area (RP) = EEE 2| T AT (mAU * min)+

Reference Standard Concentration (RC) = EFE S T(pg/ml); BFME THEZ
Zhder JdZRAMl et S«

ar
Iz
(w]]]
=

Purity (P) = B & TX(%100)«

(A}) Reference

(ORI 5 Al ELEE S ES| 7tol=efel siEA (BB esFH=
11-1470000-001693-01; AlZOo]oF= ot XA OJekZobx L 4l oJokz w7y = 9015.12.)

@ AA718A4F 71678 2= S At AlEAt= A7Eol =(RILR] P (EHsEH = ¢
IA1-0769-03: AlEO|obEPE A B2l okE e 1)

(4) MT104 7|1&72 27
(7h 9Aok 258 Z7tS o5 20) 6|83 xMsto] & 8uix] AMANGIA T, Wjx]O] £ EFL

(&)
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3.2~20.0%=2 UERFOoO, 10.8%<1.
isochlorogenic acid B9]
WA 9 1EFE Aol B

= Aasto] gaa gdol 24

A B EQl hyperoside

MT104 7|E 73
No a5 My 2IIE
a4y |oraE ojgy 2y
1 @ 5FF -
bl @ 30% OIS
1) SS5MEY _
[Ok-] 5 ppm 0| %}
@ H|& 3 ppm 0|3}
®+2 0.2 ppm 0|8}
@ ItEE 0.3 ppm 0|3}
~ 2) HREY
2 Z=EAE ® = O -
(p.p’-DDD, p,p'-DDE, o,p'-DDT U p,p'-DDT2| &) i
[ofa - 1X-] 0.01 ppm 0|3}
® & H[OIOI XM (aBy X 5-BHC2] ) 0.2 ppm 0|3}
@ ge2 0.01 ppm 0|3}
GaAcs 0.01 ppm 0|3}
1) $271’du| g8 1 x 10° CFUO|3l/mL
2) A 1 x 10° CFUO|&/mL
3) S™O|YE
3 ngEss @ U=z Eds
@ d¥mdst =EdE
®=5sd EdE
ok L EA X o Eds
4 Z@o|E2 @ OhEaE M B1 ohZ2HE 4! B1 5.0 ppb 0|3t
@ OHZat5 4 B1, B2, G1 % G22| 5% % of=2t5 4 20.0 ppb 0|3t
5 ZETEAMNE se 539 -
HPLCH
6 q3AME Hyperoside 0.46~1.42 mg/g
Isochlorogenic acid B 0.41~3.20 mg/g

[MT104 7]1& 4]

AH) MT104 95713 4%
(1) Yo A W7 A7 (REHE,
Ch YR ARWY A ALRIIF EL

pH)

RH 75+5%)=2 sto 7HAIRLE] W%t
qe T 9 pHE HIHE

MT104 CC200¢ +3°C

MT104 CC2011-1 25+2°C/RH 60+5%

IMT1049] oM H7F Axk (R &/d+

o oo By rS
P o Y o

ol

= - oo&a 71w %
sfgon, olF Yasls FFL e
() ABEYE % pH 54 A7 05 v23 PFS Uegon, g 220 2 4L 57

HRstr] 9sh A Wote
(W} ICH guidelineof] ©tet B3 2748 3714 (O5+3°C, @25+2°C,
A7 71202 18744 (0, 1, 3, 6 ,9 ,12, 18) 7}K] A&

£5%

MT104 CC2011-1 40£2°C/RH 75,

., pH)I

L 187]E7HR], A &7 (2542°C, RH 60+5%)0|l A= 12714 7HA]
. 7FS &7 (40+2°C, RH 75+5%) oflX= 17]¥7tx] otAsty o,

ol
s

7¥7+ 0.58~1.18, 0.58~2.67 (mg/g)o2 EXE. ¥ 79]
RA] 1A #2020-125(2020.02.25. 717)

(o))
S
H
[Gn]
X
~
S
H
™~
o




AH HEJBAE & SAAE71E 24 A

(1) MT1049] ZRJAAF AN E 2Est] sl offio] Alg 52 SAAS7IERIG7sAF
AA)oll A5t =

“h 7ls(Es AR)E2 T

(W) S48, 7t=8, & H »2)

(=h) tig<

(2h) AHFEf 69% + 3F(HAEY, ¢E=-, A=”)

(oh) Sgol=4; F of2atS4I(Bl, B2, G1 H G29 ¥)

(Bh) 87 (2T, Baeks, £AY, 9E, o8 €9 UEEF)

(Ah) 37

(oh) ojxtets

#ng AUAAN

Ane MU RM

~~~~~~~~~~~~~~~~~

F28 A94AA =
TR T TT i) #ae NUAAN

PO i i S e S NN 422 e S i et s s Tl e e g oot T

IMT104 FRJAIAEAA (Fa4, AT, THesdh, H0lEL, AR, A4, olitets)]

71 (12) GLP ¥|4 54 478 $3 oraly sty

(1) Bl SHAE A

0D NEAYY 2 AL sl BRS o AL RS 5] AYA GLP CRO 71(F)]
SANL L) SHA e

@ APFD: A TP TEISHAY, 13FUEE] U 45 BAY, ASHAB(EAEY

Hol, FMFo]At, ASHAIH(OLR2))

a —

o

10

21 21
oaLe 2020.10= 11z 12

4 Validation(HPLCE/ X EHE15)

w e
o
=3
[}

A 28 ~78
41112 314(1]2 3 3

.
n

2
o
Ar
1x

m
lot

A
=)
b
T

Injnin

g4z

O[A|® DRF GHIAIE

re fl*;i

o

1 T I I N

H

2t

2 DRF OlH[AIE

I
I
I
I

mouse) DRF OfjH|A| ™
mouse) £ AlH

BB [0R | 0R | o [ S5 [ s |

9|8 | x|

i o2

MT104 814 ZHAIR(GLP) A

@ Sprague-Dawley SHEE o] &3t ©3] F1Eo ZJAIF(AA¥=: DTN200771)

o AFEA: AIF24Q] MT104F Sprague-DawleyAl &4 657 A0 ©3] FF0 Al L
Bhube =982 wAsta, 7i=2ke] X|AFF(Approximately Lethal Dose: ALD)Z 57|
olsto] A5
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Dt&

ES |

MT1042| Sprague-Dawley HEE 0|88
£tg| A7 g0l SHAY

Al ¥ ¥ = : DTN200771

Algelz|x}: He| 2ok

T 5,000 mg/kg Fof+-2f
2o R /4o, &9 &4 2 bura]o] &3] 4+
o A I 4 AS
QFFARAIA B4

=
5,000 mg/kg FolToA Fof 2
(compound-colored stool)o] AL 911, Fo] 33U
o)

B UhEAe] ol THIER] oore. A

A A2l oot I WEHA AUS

LI

T

3
— MTI1045 <44 Sprague-Dawley Ao ©3] HiLFolgh Aut, 74 XA

(approximately lethal dose)&

@ Sprague-Dawley SHEZ 0]&

DTN200772)

¢t BT 5000 mg/kg/days Aglst= Zoz wWsh

o

25 WEGALES &3 274 (DRF) SEAdRgH=:

O Dt&CRO

AFEIN

MT1042| Sprague-Dawley =8 0]8%
27 e FTRN SYEBAY

Al E 3 : DTN200772
Agel=iAt: de|ztutoks

o« AF=FA: AlFZA MT1045 Sprague-Dawley SHE
of 27 19 18] ¥HE A 7Eo] A Lepbs S48
2 WIISHL, 13% §H% 7 sol S4AE0 §3EA

As17] §lstel A

1AE W+ 23 AF=4 MT1049] 1,250, 2,500

__I'L
AT} SIS, Fol F 142 FOF AWSY, A
g 5 712

i
N
-

N opy

19 fu

=
¢ YA BAVRE B AYEEL BREA
(compound-colored stool)o] 1,250, 2,500 & m
A1, AE, AtRARL, FostA 7AA}, FoBAIGISHA 7]

Fo PAE|A| oL

T—

o

o L.
— 135 ¥bg P3Ro] E4AFEY 18&F2 5,000 mg/kg/day2 ‘A3t L
T2 34l 28 HE3t 2,500 R 1,250 mg/kg/dayz 27Yst= Zlo] G Jloz wodd

i)
gn
a2
>
=
o)
o
22
2 g

o
ofo
off

=)

2

- o

24 AP EX MT104E5 Sprague-Dawley 2HEoj

T Dt&CRO

LIt
MT1042| Sprague-Dawley #EE 0|23

137 W Z7R0 SYAYE 4 4F HBAY

A8 g : DTN200773
A@elziat : yeetatots

HEkE PR R0 Al el 5dPHS ) O b A

7tstal, 43310l 3 57|HS Aste] =/dwate]
194 ARE &str] Hsto] AAEH

o AFAE U F g AF2E MT1049] 1,250, 2,500
! 5,000 mg/kg/day Foj+ ¥ OIET (AR =
T/dsta, 29 ¥4 7 100k 1377 1Y 18] gk
AAEo StYE. Esh S0 tishAE iR,
5,000 mg/kg/day Fo{ol] &+ &4 7+ bopgA F7t
sto] 45319] 318717 TS, WAV E9F 5734
ol tisto] Uduhsay WAL,
g, tafetA AAF 2 Q@ FAME Aot A, WA &

aN=E pes (ilroy
2 5 RS A}, FAstel AL A5 57,
27 9 gelERsty HAE AAlR
o« AFAT: FAIZE Z0F AIFERO DAg|x] ooke A|HE2AIMMo] R E XHEBA Eof




A AR O Z WO
A, AEAF, gsA

g2 EHA Aq%ks.

— 135 Y2 AP50] SHAY

JAIdolA M
mg/kg/days 43|5t= Zoz mWasth

TF o[ AR = g eoldl o AR
o

LY
AAL BAgstetE AL B715Y 5%

r°"

Jo= @
A AlEEgo] 3l

ol rﬂ
oo
of ™

o

T1049] =54 F(NOAEL)S &4 2% 5,000

@ SFASHAA(ZHEANO], A oA, ATAF(0}A))
- EOE HYNEES o83 AMA0]A} Al (A lé.“ﬂdit DTN200775)
T Dt&CRO AFd=2A: zo=2 HJYANZZF(Chinese Hamster Lung
(CHL/IU) cell line)% o] &sto] AlP=749 FAMAolY &
ESELInN LS &Astr] fsto] AAlE
- AYAY 2 7 P
o x oulAlY AR BAF §3S WA §istol,
MT1042] ZHF HUHZE 0|83 FYHOIHAY 5,000 ug/ng _;;ﬂ %%Q.E_ 5}_]—,_' 0]8]» %Eé]:% _TOV_H] 2
£ A8sto], 2,500, 1,250, 625, 313, 156, 78.1, 39.1
2 195 pg/mLE EFAGAIE S A 23, & A
A HS: DIN200775 06':101]}\1 50% O]}b} }\ﬂlll]—'-z?}l}g CL]]Kﬂo]»‘— Q‘EJ:O] %}?_].%
Agolzn: Weleiine MZZAS 50% ol/(ef 55%) AT Zo=z ofifE+=
|52 AtEst 2y SARIA O AR/ eH(S9
mix) H|EXsF 2 EAI5H AS5A2H] ARSI mix) B]EASIOA ZF2F 661, 1,022
2 135 ug/mLOE‘ = AEE2A9 AR TAIAHe] A 3HSY mix) H]ERsE & &
KHOH 1,250 pg/mL o]4, A&5A 2ol giArE/daH(SO mix) H]EARSHY] 313 ng/mL o]
oM A=A AMe] SaAlo AR, A Sojl= LA ftonz ofgfjef o]
A &3S AAsto] Fge.
A | 89 mix | BAIES 8% (ugimL)
? 660, 330, 165, 82.5
EhAIZEA 2|
|+ | 1000, S0, 290, 10
R-Sabl [ - 140, 70.0, 35.0, 17.5
» AEAT: GARIRRIYe) OAREHSY mix) vERsh R EAs, A4Aalgel thary
ot "] ERste] Al AT = FAA 0TS 7HA] *ﬂﬁH EAV I SO A vl 5]
of SAITH o=z [Jolst xpol7f WAL R] AorE. ZF A|Fe] U ETFA = X012 7t
A Nze] EAVIEYE gAY RTY Hlwste FASA oz o5t S7He.
— & AIFEZ oA AIF@EE MT104+= @AF01 S FEUsHA] ¢g= Aoz Tosgh

e ICR U}9.AZ 0] 83 A3HA|S

(AW = DTN200776)

© Dt&CRO

MT1042| ICR OIRAE 0|8 2HMAIE

Alg

HS: DIN200776

Aelziat: Aezimole

e A]FAEZA: [CR OFSAZ 0]825}0] 24A|7F 7HA0 2 23]
ApEolstel oA BaAmo] Chat AlHBAY A3
KL BESP] Sl AR

o AgA" ®H & 4

s ofu]Ald KoY BAlFO 8 MASH| ste] 5,000

mg/kgS FAGFOR 5kl ofst FF2 FH] 2

o, 2,500, 1,250 ¥ 625 mg/kgo 2 SHFEPGAIHES

¥ Ak g 2F Ay B 9

u

S A&stof, 2,500 R 1,250 mg/kgS 58T & Ki%%
on}ﬂtﬂi%% }.\—:-]75:].0}11 = }-/\ }\‘]X]»7} HX 117] IIH_'_‘Oi

5,000 mg/kgs 2A|F9 11

e 1o |
>
2 g
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Tadol E0hL T4 = 2512 A&t AR,

o AdA: & AFESAToIAN AR E H(polychromatic erythrocyte, PCE) & AsiCh
A A L(micronucleated polychromatic erythrocyte, MNPCE)Q] &3dl = S| x
w1t Hlwsto] [-o]gh Apol7f &RIE|A] At & AE o] tigh P gAE 19 vk &
A=} vl wsto] Folgh xpol7F SRILA] oS, U AT = E}Oé.‘*é&*?é? T A
sict AP 7] SANES} SHUEZY vlwste] S8 F/Pt ST, F HAT
of gt tFdAE T vl SFUAETY vlwsto] Folgh Azt geld.

— & A|dZA stolA AJlZEA MT104+= 0reA ZLA R0 gjsto] A38-Z JUSHA] g+
Aoz Wuy

o dig2|o}E o] &3t B ZAHOIAIH(AFHS: DTN200774, DTN210307(treat and wash

method))
gree]olS o] 83t BEHEAHOIAA(ZIE YWHoz X3y, A|FdHs: DTN200774)

T Dt&CRO
« APSA: MT1049] EAEANO] S 3| 2L
Q4 Awndabd(TA98, TA100, TA1535 9
TA1537 +Z3)1t EJET Q317491 YA+ WP2uvrA
F5)2 ol gslo] AEystulEAst 2 Exlste] 39

o thstol AEat.

MM S: DIN200774 'Y }\E]%]ﬂli_‘] E;_l E— ?_}6]

MT1042| HtE|2|0hE o] 8¢t S EAHIAH

Algel=|xh: e 2fmtoke
x of8lAld M BAF] HugHe WS Sstel,

5,000 pg/plates zr8eFo 2 35t 0|5t 8 TH] 42 A831o], 1,250, 313, 78.1,

19.5 % 4.88 pg/platez 8FEGAIES HAIRE A, AR/ Jstu|ER]st W EAfste] 2t
w50 BE EFoA AldEAol oo AsAs] X ARo] WAHA AU TR, 2AI
o] &2 o Zol dAsket. B SdUAET R xS -

=59 S9 mix =A B2 2&(ug/plate)

TA98, TA100, TA1535, TA1537, WP2uvrA  |-/+ 5,000, 2.500, 1,250, 625. 313

AT ARSI = oA sk ERlste] 7F #50) BE 3ol wyl¥o] 22
27 Stz Fo v]ste] 282 A}SER] UorS. ThAIEA S RANSHO|AE= TA98 W
TAL537 %] 1,250, 2,500, 5,000 pg/platec ] S7]tiol 2227t gdthxo] vlsh 2
vl o]A} Z7}51%S. TA100, TA1535 & WP2uvrA #5304 B E fafFoA EydolZg
! omh;oﬂ u|5lo] 28 40};:] oLoro 7t Zrof fal TR0l 2 Aol
Z2YLe YR H]_]_]_O]‘o:] 24 o]/\]— SAlslA 27 s

— £ A@x7 stolA AIFAEA MT104+= FAAMEAHO]
AA=29 48 AF=A Y histidine T+ histidine 75j—‘,£7‘<1]7}
=4 o]yl Armglo] Qko] L} 4 918, o3t gL RS §HEAo| ooz o]%
HlAI517] Q5 Ao g Fut A|PEA LS 9087 £3ts So] £835] DNAQ &AFS X o]
3] 22 MAste] NP2TL AAT olFo] vt treat and washd (RLLA:
Mutagenesis. 2005 Sep;20(5):345-50, A|&2& o] Z3tE histidineo] &3t X|7to] S K|
orolx ANFo] FEstA ZAlsR] £sto g xIASH SAEA o] ofd AL S (negative)o. g
21o15])S A}L5to] RJA|ES RIsst. xJA| L non-GLPZ 2191 &, 5|& GLP A|&o2 9]
Ald AegstS.

Xl

LIS

StEl2jots ol &<t =HEARolA|H(treat and wash YHO
DTNZ210307)
A 2R MT1049] SAA=HMo] §Er

fru

8, Al

592

HES

S|IAE]H @40l ArmulabA(TA98. TA100.

o
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Al g ¢ s: DTN210307
Algolz|xt: dsjatatoie

TA1535 @ TA1537 @42 )1F EHETE Q 1AJOl TR+

T Dt&CRO e
(WP2uvrA +%)& o]-&sto] A dsu|EA s & &
Mste] 7490l tiste] HER.
HE=IM o ARAE %+ 24
% non-GLPAIE (A1@¥135: DTN210149) Zld): B A3
MT1040] SEl2ofE 0183 HAASHHONE modified pre-incubation method?l ‘treat and wash

o2 AMASIYS. & A|F9] 21832 5,000 ng/platez
st olst gH] 28 A-&5te], 2,500, 1,250, 625 ¥ 313 1
g/plate?] Algda2dv2 A5 Eoh S9HES &

3ol 2247t

2wel £1g wEs

Aeget 20

of 288 ATfsA
v sfof 24 ol
=xjet 2 Exfste] 2

MT1049] SAA=HH

. ARATE APYY °

A= tiAr g et &AL ste} 2
2ol vlste] 288 EatshA] hokal, Ald
SOl WA doks. A4 5ol dieh 8
vluste] 28] o]4 =dstA & =

= AlFZ2A shoA AlgE2 MT104= RARE ANl 2740l e

o
=

FeURTS A Aol B2 U oo dEolA]
°

SgTlEZol Hlsto] 2u] o] F7lskn B7to] wjE g EHol UG
L 49 oz WSS, B APAY i, AFSLME o
Aol 7 R0 BE §YA BHWOIERULT} SHY AT vl L}
Uors. 2 R0 G FYAETY BHHIZRUSE SHUERHY
Ao F7tstede. A@ 20 o3t ARAN L AFL At st
ot 350 BE Gofol A PAEA ok, ol AZRE, AWE
o] gL g0z WHslel ¥ AW(GLPIS MY
MEF 472 non-GLP Al@T $UsHA M A, AP
s 2 EA|s e

— olg9 AutzHH,

Aoz A3 B

2R (8|chstiL

2

A

S
“— 1

1%

i)

o

Ieh, AP 0F2)

<% 4u} gok

1) AIZAAS (A7) 2El/ADHD/2¢H9-2) &% W7k A28 75

2) HX1069] ZADHD &% =9l & 7|8 +94

3) A mejufo] QA A 4% (WU, el IA, WMHE, osh R GALF 659 ¢
A7l e &k =l

7h AESEC] Ay
(1) gargel ¥e) o &

a-synucteirn/B-actin

=

3

lo
fu
oX
>
>
oX.
i1a)
riot
=
rx
]
b
=
9
o
am
[ >
~
1]
i)
=59
=
S
o
)
[ >
fo
i
P~
=2
Jfo
1]

BAl Bifidobacterium longum subsp. longum

# BA3 Bifidobacterium pseudocatenulatum

% Z1 Bifidobacterium longum subsp. longum

PH3 Lactobacillus curvatus

Ho2 Lactobacillus plantarum

NORCON BA1BAS 21 PHIH®2 L1 L2 13 Y4 Y5
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(2) HX1069] prebiotic g3}t
« HX106& IN®2YE Agwo} prebiotic & o5 Hrteld-g
Zh /\}E} al AF o] AU M FAlo] & 0-2 A9 Proteobacteria Lactobacillus% ZFAX 7

X Bactero1detes‘— 5771 A&l oy, I o] Fole folgh 4T S
) Mouse ) * Human E-A Mouse s ’ Human

1mg/ml  10my Omg/ml 1mg/ml 10mg/ml SOmg/ml
° = @ ® g Omg/ml  1mg/mi 10mg/mi SOmg/mi omg/ml  lmg/ml 10mg/ml S0mg/mi

Human

1] [

10mg/mi 50mg/mi Omg/ml  img/ml 10mg/ml 50mg/mi Omg/ml  lmg/ml 10mg/ml S0mg/ml

Mouse

Proteobacteria (fold change:

Proteobacteria (fold change
Bacteroidetes (fold change

!
|
Bacteroidotes Fold change)
N 1S
|

o

©

GmgimE Emgimil d0mg/ml Bregimit

[HX1060] At 31 ot idaoll A= &l

) dds=rd 15
(D) 75 48 55 22
(7} Scopolamine &% QIx]7|% Aof £2 nd L&

© Lu7lE Zelohl ciorst AONAZIOIA eI oIxl7ls Rete E2olx Adsh] 2]
A7) st AAMDE A ol e Bl AHHLE AHIsH scopolamined A
elstol QIxl7ls olrt AAEL e wela

L. A= - v a

(A) — 80 (B) 100 (C) 200
=
o 80 g o0 S w150
® A
c ] [}
I £ &0 £
© a0 5 > 100
3 = 4 =
3 5 <
@ 20 3 - 5 s0
£ hia
3
o T T 0 T
Normal Scnpnlamine Normal s:npnlamlne Normal s:npnlamlne

[Scopolamine %= QIX] 7|5 o 5 A ZAut]
(A) y-maze (B) Novel object recognition test (C) Passive avoidance test

@ Scopolamine Fojof 9Js] Al7dHoFQIX} & 59l BDNF (brain-derived neurotrophic
factor: WQANARAA 247t QEHE AL BT

150
£
Nor Sco g_g s
= &
BDNF (15 kDa) | AR E—— I 25
(=
actin (43 kDa) | .-“| ‘E
2 Nor Sco

[Scopolamine &%= BDNFQ] 7+4|

(2) ADHD &= &

(71) ADHD+= ﬁﬁ% oA, AEA oA =mglaf 2omyZdo] A3 o]ifo] 9l
oo RoAY, 554, BYWE 59 F4o| Uehd. ojeist ADHD S4o| AAEE o
RAQl =523 02 dopamine transporter knockout (DAT-KO) mouse, spontaneous
hypertensive rat (2E}/d 13 HE) 50| A&
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19
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ox,
o
M

(A) =y (8)

90 [] vehicle

[ MPH —_
10,000-

loxomotr schdly Eowtnd mn)

5,000+

AW M L]

WKY SHR

Number of repeated breaks
of the same beam

[ADHD 522 Ho|A hyperactivity 5742 &3} methylphenidate(MPH, F/dtizt)ofl ]St 7R (A)
DAT KO mouse Curr Mol Med. 2015:15(3):245-52. (B) Spontaneous hypertensive rat Pharmacol
Biochem Behav. 2016 Feb:141:66-77.]

) DAT ©&X} &AF 2% ADHD 22 gd 1%

= Q9o BoREs 354, 9AVIS Fobt Lolks DAT-KO mouse 29E A5}
of o]erg]o} 7|& LY (Istituto Italiano di Tecnologia)?] Francesco Papaleo &0 2 2 E]
Teo wTUeni(2018. 08. 23, DAT +/- OREA 54 ~8) £ & genotypeof Ojjst &
A AHEZ AR C = %1885 &

[DAT+/- k2~ 540} wild type (WT)Q] genotype 291]

A2 g 2O/9g Y X
7

O FE2EH 2 GAleE H EJUHDWI AdE 5ol 78 2UA/%=9 RdEs s
FST TST
~ 50 50 #
S # 9
< 40 < 40
Z 30 2 30
o 20 3 20
g 10 E 10
0 =0
NC C NC C

A3l E. coliz =A5t9-E




- i
/APl 20E
Escherichia coli 1 (97.9%) b

16s rDNA sequencing
Escherichia coli strain KV7
genome assembly, chromosome:
(99%)

acetmn producton

©
=]

farmenaton/cedation
fermeniator/aedation

-3
=]

[
=]

reducton o Nigas

APIM Mfum o micrascops mosity

Composition (%)

MacConkey medium grown sbance presence

75 T2 TT12 o: sueoss (4910 Medm) csdton - xposnd to e st areen vefow

lucose (4P1.OF Medium) fermentston - under minarsl o) areen selow

o
z

CTCAGATIGAACGCTGGCGGLAGGCCTAACACATGCAAGTCGAACGGTAACAGGAAACAGCTTGCTGTT TCGCTCGACGAGTGGLGGACGGGTGAGTAATGTCTGGGAAACTGCIGATGG
AGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGAGGGGGACCTICGEGLCTCTTGCCATCGGATGTGCCCAGATGGCATTAGCTTGTIGGTEGGGGTAA
CGGCTCACCAAGGCGATGATCCITAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT GLATAATGGGCGCA
AGCCTGATGCAGCCATGCLGU GAAGARAGGCCTTCGGGTIGTAAAGTACTTTCAGCGGGGAGGAAGGGAGTAAAGTTAATACCTTIGCTCATTGACGTTACCCGCAGAAGAAGCAL
CGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCETAAAGUGCACGCAGGCGGTTTGTTAAGTCAGATGTGAAATCCCCGGGCTCAAC
CTGGGAACTGCATCIGATACTGGCAAGCTIGAGTCTCGTAGAGGGGGEGTAGAATTCCAGGTGTAGCGGTGAAATGLGTAGAGATCTGGAGGARATACCGGTGGCGAAGGCGGLCCCCTGGA
CGAAGACTGACGCTCAGGTGCGAAAGCS GAGCAAACAGGATTAGATACCCTGGTAGTCCACGLCGTAAACGATGTCGACTIGGAGGTTGTGCCCTTGAGGLGTGGCTICCGGAGCT
AACGCGTTAAGTCGACCGCCTIGGGGAGTACGGLCGCAAGGTTAAAACTCAAATGAATTGACGEGGGLCCGLACAAGCGGTGGAGCATGIGGTITAATICGATGCAACGCGAAGAACCTTA
\ CCTGGTCTIGACATCCACGGAAGTTTICAGAGATGAGAATGTGCCTTCGGGAACCGTGAGATAGGTGCTGCATGGCTGTCGTCAGCTCG TG TIGTGAAATGTIGGGTTAAGTCCCGCAACGA
GCGCAACCCTIATC GTIGCCAGCGGTCCEGCCGEGEAATTCAAMGGAGACTGLCAGTGATARACTGGAGGAAGGTGGGGATGACGTCAAGT CATCATGGX ACGACCAGGGCTAC
\ ACACGTGCTACA) GCGCATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATIGGAGTCTGCAACTCGACTCCATGAAGTCOGGAATCGCTA
N . GTAATCGTGGATCAGAATGCCACGGTGAATACGTICCCGGECLTTGTACACACCGLCCGTCACACCATGGGGAGTGGGTTGLARAAGAAGTAGGTAGCT TAACCTICGGGAGGGLGCTTAL
CACTITGTGATTCATGACTGGGGTGAAGTCGTA

(L) NKI0O1RA(EC) S5 201/9g ¥ 0l 1%
@ ECOl Solt, EPM, LDT Soj4] 201/9% 352 BYe

mNC OEC mNCOEC

60
40 < 30
# P
“ ﬁ g 10
0
0 10
Time (day) Time (day)

- N
(=]

OT (%)
o o

OE (%)

0 10 NC

@ ECE sliute] BDNFO] HddS AA|stal, NF-kB &/dst, TNF-add57tS B

NC EC mNCOEC
e "

©
&
|
i
Intensi

#

o N A O @
TNF-a (pg/mg)
O =N WA

- = 5 BDNF Claudin-5
Claudin-5 g - %&Bs IB-Actin /B-Actin

B-Actin 8 8 WR

=z
(o]

® ECE afiop CAL, CA39 99| &4t microglias S7HAIAS

EC
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CA1 CA3

@ EC= &% corticosterone?] x5 =92

e

s_ 3 .
od 2l #
3L |

o2 1

< m

o NC EC

T

E‘]-) In vitro E.E“O“/\‘]_J lely’ll_ }\_']%.
(1) HX10629] StADHD &% 7}
(] ].}\ﬂ—r‘i—r‘lﬂ Kﬂ_‘o_tlg-% HX].O6Oﬂ 1‘416}01 in VitFOO1]/\'] 1‘—5 ?_]_K]’ %ﬂoﬂ q@_
& A7gAVEsE iAol High HX1069) chefet 717
vitro _§_‘—‘— E=17]»E x]gﬁ;], D -
(7} PC12 AIZAAN|Z A= -0 1‘418* %150 %7}
OF PREDE RERETAbE
Q1 1,000 pe/mlofA g0
ttg

B AR 233y
s

9}015101 125, 250, 500 ug/ml %;—501]1\1 0|5 A3 XI5}

AR

Dose (pg/ml) - 1000

olr

2 a
=] o
S =}

Cell viability
(% of control)
8

HX106

[HX1062] Al A& AELo| st Ak
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(L)) ADHDO] S7A AZF o] Tolst QIxl wlo] ojgh | 4ot
O =gl AEHoM AGAET AFS Fofl AX7]s H F=Ha 5043}‘34 ADHD o A]
L malg AsAo] ofg 2o eid 9. B APHS wupule AjEsste] maul Al
SATEES 7ZFARX]7|= dopamine transporter (DAT)QF =u}ol —’,\—%iﬂ(dopamine receptor;
DR)Q! DIDR} D2DR 2tado] that o gake PC12 Mmolld 7S, 1 Axt HX1060]
DAT 43l oix] 2 DIDR W@ 5718 §esh 212 SHelat oo chet 24y A ol 4
o] HQstH, o 7543 o‘H HX1060] =oql AsHdES 2ET 71s/d0] %“?_15191%
(A) _ 15 (B) 3 w (C) g 207
g 1.04 22- 215-
a = N
L ?ﬁmﬂﬂ niln
E 0.0 . i . . . g 0 g 0.0 T
Dose (ng/ml) - 62.5 125 250 500 - 62.5 - 62.5 125 250 500
HX106 HX106 HX106

P

ol

[HX1069] DAT, D1 dopamine receptor, D2 dopamine receptor mRNA 2giafof of

(2) AUE, sfurebrIn &=
@ M}qu—?—g} 6—HH]>E4>7]M] i%—%% %]‘ % (gIUCOtOXIClty)Oﬂ Eﬂo}' A1]£E§§14‘7]‘ HO1L‘}' 7_] o
7] A=t vE Qlen, & AoA Atg 2tHZ A7, ofNIE Z ol AE Al A 24,
”ﬁﬂﬂiig =2 Hrlsta S

© w39} AL Yoslt BHNASH U 252 anT PEHOR FAs]
DPPH #At& 2tz 2752 B7I6t9S. AejURet sfuter i 2322 T2 &
2 2327 SAR 220 RS 2T 4752 S
(A) (B)
;100 .
%';; " / 3 56.98
EE ® / -: ;g}i 1C50 M| 44,65
5 e G HREIA (ug/mi) i
cﬁ% 2 71 59.10
@ 0

T T
125 625 (ngimi)

(W], sjulel7|W X% 20| DPPH ALSatt)zt 47%. 812 OpMth A ]

(L) otdE 2ol AE2tA] A &/ F7T
@© otNEZd &l §i°1 oM 2 Fd of| A E{2tA|(acetylcholinesterase, AChE)o|| ojjgt A2]it

2. N 2580 o IS WIS, AAUL, SulebIn 222
29 el x5 4 vl LetRe ) 9ojugt A4S wo|x] ke

80

AchE Inhibition (%)

0 T T
Drug (pg/mi) 10 10 100 10 100

g2 nel off URZE21M

(2], siuteb )X %520 AChE oA
314 3he): orAM TR ]
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CELRELE
© ASpAEY LS
S MR £EZS THbsAA, ARl dotel fOl3t AR HE

=
(A) 5. (B)
100
=8 100 £
8% 25
— — 80
= 2%
o M 8=
u-
0
Dose(ug/ml) - Dose (pug/ml)
DL
H,0, (150 uM)

e, st ia 2529 AAAE Beaut ofdx: FHUEL]

(3) W T, &5t
@ W Fot Fsh= etojstd oz ] B A9shs 250] o] asp7|Ao] A& siopAlE
6l

oA ofL 2ol WlEl 5 A E o] st Bo BuE WHOoDe NYNE B aue} ol
715 714 RibE 2ol e+ AR5 7HA AR A A9 A& ISt LA} 5t
(2)) sopAl oA A =/do] tigh Al7dAMlz Yoas 7t
@ Y=stojojHo] ERA S 2 AB] thsto] AANE BEESS HilstRe. WHE,
ot 252 Apol tstol folE AIE B35 A5 UpEpd
1501
23 100] = .
25 =
=S -t A
8 g ] i 1
Dose (pg/ml) l : - 1II] 1[Ill] 1Il] 100
LLEL S &3t
ABs 35 plague (5 uM)
[EHE, Okt 2&HE0] AANE B35

2} In vivo BEoA Q] QX|7]5 AlE W AX] 232y

(1) x5 dEHE F=°lA K11040}71 Holl 5 23ET F= AX7]5 ol oA
suaRise] QY5 M EnE

h AU, s 22

@ AT 55 Fo2olA scopolamine = UA7|5 HEE FYsH 7Wdsh= 250]

stol=]
= uva
ﬂ 0.0833

DO 100

«
8
—~
0
-
@
8

(A)

a

3
)
3

0.0985

Spontaneous
alternation (%)
[
Retention time (s)
#*

N
S

3
T

100 100

Dose (mg/kg) Dose (mgl/kg)

M2 sjurziz|n donepezil M2 sjut2i7|K donepezi

scopolamine (1.1 mg/kg) scopolamine (1.1 mg/kg)

e, sslelr X %2529 scopolamine S& QUI7]%5 Zlo] tigt
UM g donepezil: QAT E
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(W) W, g 228
O YWHE, st 255 FATAA scopolamine F% AX|7|5 AES FosHA 7HHdste &
o] Bholg
(A) 80+ (B) 150
_ )
cs, | =
‘g g : é 50 ]
‘%% 20 ‘3 1 #
o
Dose (mg/kg) - 100 100 5 Dose (mgikg) = = 100 100 5
LI B 2kt donepezil HEHE 2435l donepezil
scopolamine (1.1 mg/kg) scopolamine (1.1 mg/kg)
[BHLE, ol 2&5=29] scopolamine f-% IA|7]5 ZE o] tigh 7§ &5, donepezil: F/JUiET]
(th) 9at# 28 A%
O fAtd 35 AR =52 Yol 4ME A7 |He=RE R[4t 35 AR 5&(BL, B2, L1,
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e nde g% Hrt ZPE o M-S, In vitro AP 3N A RSP Qle
@ SAMF &5 AR 5%(B1, B2, L1, L2, L5) & Bl, B2 &o|F9|A] scopolamine &%= 91X]7]
s UEE Fostl 7iAddste 850 Eeld
R o (B) o
0.0864 -
0 & 604 - il &
g E E 100 00598
By 4 5
25 5 o
U)ﬁ 204 g Izl provten
0 r T 0 i T Y
L1 L2 done L2 L5 done
10" cfu/mouse 5mglkg 10'° cfu/imouse 5mglkg

scopolamine (1.1 mg/kg) scopolamine (1.1 mg/kg)
[2AH+ 5&9] scopolamine §-% Q1X7]5 ZtElo] st 7§ &%5. donepezil (done): FAHUEF]
oh In vivo 2|49 Z2uloloEx 51 Aol g 2% Wt
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= AlAE AME 52 A 5+ 4 % | ERIstuxr =AFAZ Al¥E.  sjjof
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[e) AR
15 a

_85_



@ =

ATS Total tau

wr WT ps1g PS19

+MT104 +MT104
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—
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p-tau (AT8)/B-actin (% of WT)

[PS19 OfeA ER HA 3 ul4tsto] ojst MT1049] 43T

%9 tau QS AANL AFHo] hat 744 o 22 2elspy] Sjs) AF S FAL. sote)
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H] PS19¢-0|A ZAstdon MT104 FojFtofA= PS19¢ TjH] Rfo]5 HO|X] Qs
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o 7idstes 29E Y
NORT Zx}, F4 Foll £9F 100 mg/kg Fof Al 7] 719
oM, scopolamine® & Tri%l_ 71992 9 Qx| A sto] T
X 7AsFo] UERG
PAT A3}, 44 Foll £2F 100 mg/kg F0of Al ¥ 2f(placebo)w TH] &2 /77| 7|H=H 0]
gt = 347} shol ] M%. %35t Scopolamine Foo Qgt & L A7] 7] LEV}
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SN (A=Ose Asaad, ATAgA: o5

<F9 dat Qo
1) A7378A1dg e YiQl/d tiAtAl(brain, feces, serum 5) 7|8t So] 0} A% £ Ag}

g AR 24
2) BUwE w2l =Y AR T
A

3) ADHD u-oA tfy] HX106 £of npoA Al

F 4759 Aol OIA £4 2 op] w2
= (@7, 2 o, 299 Aol thAA] 6

4) 5XFAD @=3to]0] 0}Q-A Tfu] MT104 So0] Dh9A wAAl0] Ato]ube AN 195 &
Qle £3 ufo ulA AA]

5) CIAFRISE 715F chAeF EARAS £4 A7) JiA Aluto] QELA Ax| MT1040] &4
gl A 23y % A U 71E 7

6) A7 9e) 0]eo] o5t 925 9 &% Wal chA Wist <)

7h AA71s 7hAd AR e A rdA

(1) 9] 7% AM B3 2419 AR A Y L sy SARY

Oh QA1 ol ¢ LAY FE A U At 1A 39

® YRI5 FoIE ol E. coli X A REE o] 8HE E. colie] WY oiArE
HEFO2H, AAY]S A S A YOI AL WAUSS FHstn, ol
A7) @AFR 2 uZIA F73re] Ul oAl Blamol mhe QA7 Aol §% % ZjA

o Uy At AUE S Fetuat
®@ Ao AM_E 43 = £ 8202, E. coli 5 £33 Lactobacillus mucosae 3 £9.
® HlFEH2 MRS HJX|E o] &5, 37°C, ¥7] RN 12A1FF ZHH 082 48A|1F 77HA]
RIS, BFAIZE 8 OD % pH 5742 Boto] 44 HEg =elstAs.
@ E. coli #%39] MAA-NE vH|wAd} E. coli BL ¥ QX 7|5 Aoff §vF #20] E. coli K
MA AE S 22 E. coli MG, E. coli RE, E. coli DE

L

® L. mucosae®] F, AX7]s 7o 7i4d 591 NK41at NK3030] NK309 wt#of H]af &2

WIES Y.

[AA17]5 o 7 R 7Hd o5 YAE]

Strain Genus &Species =] B

EC K Escherichia coli O1X|7]% Atof S8r
RE Escherichia coli BE A 4=
BL Escherichia coli B3 A 3=
MG Escherichia coli xS A A&
DE Escherichia coli BE A =
NK41 Lactobacillus mucosae O1x]17]%% #tofl 7RA

NK303 Lactobacillus mucosae O1X]7]= Atoff 7M1 X

NK309 Lactobacillus mucosae O1x17]%= Atof 7hM X

QD (£ cof) pH (£ col))

[QIR7]% %ol Sut 4l 7§ #20] OD W pH &AW
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42 9lslo] GC-TOF-MS 2
uality control Alg B4 A= &

stol 717] 4 2

rx o > 1o
e

FE AL ¢l&2 &lst
@ AX75 ol 2 5 3 L I o5 359 PCA ¥ PLS-DA A4y}, At o= E.
coli o L. mucosae® W+ 40| &RlE. 1 % E. coliv & & v Ao & Aol &
Bal,
PLS-DA
R2X =0.691, R2Y=0.978, Q2 = 0.694, p value = 1
1501 1504 12h | 24h | 36h |48h |H|D
E coliK ° [ ] [ ] o FE
i m EcoliRE | O o
50] 50) E coliDE a o O
- z EcoliBL |2 |2
E— % E coliMG | &
= - NK41 ® & 2 @ ol 7
0 N NK303 o
o o NK309 [l o |g

-150f -150)
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PCA £ 7|8t A5 24 27}, E. coli ¥ L. mucosae 7t9] 9RFe EAlsl 4342
wollp F5 7t9] Afol7t 91gL UGS

‘‘‘‘‘‘‘

400000

[GC-TOF-MS 242 &3t A5 Aol 52 % W <5 A PCA 79 Als wA 2]

© TefA, E. coliet L. mucosaes WrolA ¥ SAEAS &dll #5 W Wl tiAre
Ato] & =lstuA}L .

HA E. coli #39] t¥sd SAIEA Axt, PLS-DA AJollA QIX|7]5 oS do7|+= E.
coli K #5371 th& At #5eF oAE SAiEY clusteringS o] F1 = A2 &I,
@ PLS-DA 71¥te] A& 24 Zit, AX7]s FHE FLste E. coli K #5 7 0RA7HR| =
ojr A= clusterings FAst UL

PLS-DA

R2X =0.309, R2Y=0.0996, Q2 = 0.0517, p value = 0.4

150f

E coliK

1004

L]
E coliRE C

o|jo| e

E coli DE

E coliBL A

I

E coliMG | &

PLS2 (6.4%)

250 200 -150 100 -50 O 50 100 150 200 250
PLS1 (24.5%)

[GC-TOF-MS A& Fst QIX]7]5 Atof 8t A& o M F%& £ coli I+ PLS-DA 2 Al
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[GC-TOF-MS 42 &2 Ux7ls ol 78 3 R A &5 £ coli 3 PLS-DA 7|8 AlE 24 2]
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AR5 Aol M F5 L ] 791 L. mucosae 719] Wl that &to] g w7]
oJstel sk BARAS Fok PLS-DA RS +30I98
PLS-DA SA2, 35 ¥ slolirte v Aol HE Yy diel Aold we

r
UF#-I

@6 6

E3, PLS-DA 719 ASRAOIA = ul23 AFE B
23 YS9 BE 0 AYRE, APl Pl A 24 2 sl A 2
Atolubs thibd £4 W tAAR B4, AR 248 B8 244 MR R)s
Aol % jM A 019 Anel Mg AFet A o

PLS-DA

R2X = 0.733, R2Y=0.987, Q2 = 0.845, p value = 0.86
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(2) Aupolo 5L ws A&9] AN &Y 2 9 AN Z2add

D AR71s W "0l et TH AR, A, A2, HX106) CHAMA] Z2ordfgd
® UHPLC-LTQ-Orbitra-MS/MS 24 & chSu} zre 2ot 188 772t 4

@ AAj4F UHPLC-LTQ-Orbitra-MS 24} 3 20t& 723

= Negative mode > < Positive mode >

[AAf4aE UHPLC-LTQ-Orbitra-MS &4 3 20pE J8H]

@ AjA UHPLC-LTQ-Orbitra-MS B4 I zo}g 72y

< Negative mode = < Positive mode >

[A4 UHPLC-LTQ-Orbitra-MS 4] J20tE 78]

@ At2] UHPLC-LTQ-Orbitra-MS +4 F 20t& 7

= Negative mode > < Positive mode =

[#F2] UHPLC-LTQ-Orbitra-MS 4] J20tE 78]

® HX106 UHPLC-LTQ-Orbitra-MS &4 Z 20}& 7

< MNegative mode = < Positive mode >

[HX106 UHPLC-LTQ-Orbitra-MS &4 3 Z0op& J38]
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(3) AA7]s 714 U A BHSH T=22 93 Z2vo|QEA S H 309
UHPLC-LTQ-Orbitrap-MS/MS 7|8t jAlA] ==z u}d=]

(N X715 N &5 A4S Z3EE 1063 4t 57]-d7] §4E
UHPLC-LTQ-Orbitrap-MS/MS 7|8t TjAlA] =2 o}l

@ ProbioticsZ 0] &&= #Z30= Lactobacillus, Bifidobacterium = ©J2] genes”}
z23Elo] i, MAAoR T 52 F7| HIY R O|ROojX|1L 9l TEtA 671X]
subgroup®] &3sh= 10652 +35 27]-d7[Y oF & U AR Teupdd-S
FoF o 2N RAto] F2 O]8E= genes level? subgroupo] Tist 8 TIAIX|EE
dof g AL g

@ vget 106% FAt+e] UHPLC-LTQ-Orbitrap-MS/MS 24 0|8 & o] &5to] ThH
EAEXA(PCA, PLS-DA, HCA)S 43isH

® 7t subgroup?te] xfojup= HIAIAIE Lot 7] YA 570e] subgroupof gt PLS-DA
7l¥to 2 VIP (Variable Importance in theProjection) score 0.70]4Q1 8-9]4 Q=
HAE FFSH 3, Retention time, m/z, MS/MS fragmentZS in house library,
standard, online 53} H] 15}t tentative identification 3t &, MAE thALAo] s}t
JF3e] GiAA] Aol & BlustaAL AA| Ftof Z2F £X|E fold change®
visualization 3}9-S-

@ z7)Hjgst #4329 A Hloly oy FAEA 23, PCA, PLS-DA, HCA 2% gix2l
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LS
O O =

® PCA @ PLS-DA @ PLS-DA (-EC group)
R2X=0.301, R2Y=0.973, 2=0.472 R2X=0.088, R2Y=0.324, 02=0.134

R2X=0.421,Q2=0.018
n " p=0.00
' p=027 | Cluster3

("\ec

of \ o Cluster2
| |

o JEC Cluster!
PLST [5.44%]

PC1[6.09%] PLS1 [5.42%]

@ HCA (BASED PLS-DA)

MG ARAM AR RRREA LRI AR
1 1

R ) — LI
[27] videt w4 Wld tiArAIe] UHPLC-LTQ-Orbitra-MS 7]7]&A0f mhe thidd SAEA 2]

® H7ujdst #532] 24 glolg s FARA At PCAoJA tjx+Q1 EC7} probiotics
SHFNO T35t 28-S B, PLS-DA oAM= pit7HX]| 2 EC g3 UoA]9] 1&&
Ho|t, probiotics ZFIto|A LATDF0] 75+ J4= EXR5. HCA oM EC, LA, LB,
LC&OT&BIZ Y] 7H9] clusterE X300, ECE A|Qst PLS-DA REHOA = OFRIZHX] 2

LA, LB, LC&OT&BIC 2 A 7}j9] Cluster’} PJ= RS
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® PCA @ PLS-DA @ PLS-DA (-EC group)

R2X=0.387,Q2=0.022 R2X=0.328, R2Y=0.972, 02=0.559 R2X=0.297, R2Y=0.968, 02=0.471
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(4) X715 71 8 A 2E24 L33 A3t 2dlo]eEA W F59] GC-TOF-MS 7|8t
SRR

(7D QUR7Ss AH &5 SAMFS =ESE 1065 QAMAC] §7I-3é7l 238 GC-TOF-MS

@ Probiotics #§l 3 106%-0f TisliA] 271 d7] oA S 3 \_’Ei A E 4of
GC-TOF-MS 7]71%42 5] 7118 91 CjAsp SARA(PCA, PLS-DA, HCA) 4a3t

@ 7] S30NA siget #22 A Holy Y sAEA 2k PCA, PLS-DA, HCA 2%
a1 EC7} problotl SHFO] =85t 122 Holut probiotics 187 EXE =
ZAsFS 43S ECE A|Qst PLS-DA ZHIOA = LA, LB&LC, OT&BIC 2 A 7R& Cluster

O o=

5 4¥e 8

rlr
il

[PCA] [PLS-DA] [PLS-DA (-EC group)]
R2X=0.416, UZ=Q.110 B alie=nes R2X=0.134, R2Y=0.247, Q2=0.094 S

EC

Bl
: _ ar
g 4
s
""""" T T = =7
[HCA (based on PLS-DA)]
LA LB Bl oT

!ilzhltllgillgl!%l!l AR (L1 Itllill I!Ihi i {II !

[27] viefel a4 Wil tiAAIS] GC-TOF-MS 7]71%’\401] o Ur%%k SAEA 2]

® PLS-DA wdlo] VIP £X|E 7]¥FC 2 15 amino acids, 8 fatty acids, 15 carbohydrates,
5 organic acids, 6 pyrimidines & pyridines, 2 phenylpropanoids, 3 etcsE 15 719]
Alo|ut= THALA| S MASH
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@ st tALAof st o]
daRer =2 dFs B33

® AgAt AE2 LA 150] F3HsH o8 21500 vlshA =2 &2 B, R7)4h
Lactobacillus ©1 LA, LB, LC O5§o] Bl, OT &9} Hr} =2 sher8 HelS

® YFE otu|4te] tjAMt=E2 UER= phenylpropanoids= LC1E0A] =
B3, pyrimidines A|E-2 7IE =740ttt mi§lo] AfolstA e S

@

© ga

T 2w}, ofilA, 95 AZS LA, Bl OT 120]

. go R

® 7] &olAM viget #+39 24 folg s FAIEA 23, PCAoJA Oj&7L1 ECT7F
probiotics S H F#1}0] E&ist 128 HQl PLS-DA AoA % ORRIZHA] 2 EC 1&3}
UA]9] FL2-3 Ho|t{, probiotics ZFItO|A LATFO] 25+ 42 EXRS. HCA
AbojlA] EC, LA, LB, LC&OT&BIZ Y] 719 clusterE ¥ ¥ o0, ECE A|]st PLS-DA
el = OpR7ER|2 LA, LB&OT, LC&BIC 2 A 7J9] Cluster’} AL S

[PCA] [PLS-DA] [PLS-DA (-EC group)]

R2X=0.296, R2Y=0.941, Q2=0.429
R2X=0.403, Q2=0.150 R2X=0.328, R2Y=0.972, Q2=0.559 p value<0.01
v

p value=0.99
BI

,.J,- 2 8 .
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v
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Copeipsew © 7 ) o PBIBE T N
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LA LS or Bl

B L
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[F7] H fob o2 W1 tiAAIY GC-TOF-MS 7171—5—*401] EPE E}%% &7 l—E— QF—H
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Uh F412 coll Al S2 80l U 25 9 A o) YEa
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AR S AR oF

@ Subgroupite] activitys EH 37| &730lA OT>LA>LC>LB>Blsr o2 =QFon, &7]
stoA LC>BI>OT>LB>LAs 0 2 =9ke. 5t vjokst7d 71o] xjo]2 AmuEw LA, OT=
7] SF0A &gol o =7 YUER e, LB, LC, Bl @7] €704 &/dol § =7
eSS

0O Aerobic condition
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0.5 - -|—
CES_ ‘ '
0
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) X175 714 &A1 24 25

(1) A= ¥ {4t SHAXEY 1R 86537t

(7H MGO (Methglyoxal), GO (glyoxal)-AGEs (Advanced Glycation End Products)
formation assay

<Alg FH>
[t A& (108)]
s | olF 5
s A= (45)] 1 H92 Lactobacillus H92
RE) 2 Y4 Lactobacillus Y4
W35 olE Jc 3 PH3 Lactobacillus PH3 [3]A} Al&]
0 STE 51803 4 Y5 Lactobaci'llus Y5 s o=
) 7407} <1809 5 L1 Lactobacillus L1 ] X106
3 /\1‘;\H01\} 1810 6 L2 Pediococcus L2
== 7 L3 Enterococcus L3
4 SHg | SI8l 8 BAl | Bifidobacterium BAl
9 BA3 Bifidobacterium BA3
10 71 Bifidobacterium 71

%0 MGO-induced AGEs Formation Assay

MGO-induced AGEs Formation Assay 150
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C 3 5
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'P < 0.05, "P < 0.01 or "P < 0.001 ; “P'<0.05, P < 0,01 or P < 0.001 :
. Eg%?ggéq*glzho%sﬁor wp . [MGO-induced AGEs Formation Compared with AGEs
0.001 : Compared with AGEs assay]
[MGO-induced AGEs Formation
[MGO-induced AGEs Formation assav|
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GO-AGEs Breaekr Assay

MGO-AGEs Breaker Assay
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T = Morroior X &= F ™ Mo =3 71 1A
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MGO-AGEs Breaker Assay GO-AGEs Breaekr Assay

= =
g £ 100{p=
w o
=9 =%
S E - e T
£ £ [
g g 50 |
z = #a
= = 7
0= T =
N 0.1 05 1.
HX106 (58%) HX106 (100%) HX106 (58%) HX106 (100%)
(mg/mi) (mg/ml)
P < 0.05 "P< 0.0l or ™"P < 0.001 : P < 0.05 "P<0.01 or ™P<0.001 :
Compared with N (BSA) Compared with N (BSA)
P < 0.05 "pP< 0.0l or "™p<0.001 : P < 0.05 "pP< 0.0l or "p<0.001 :
Compared with C ( AGEs) Compared with C ( AGEs)
[MGO-AGEs Breaker Assay] [MGO-AGEs Breaker Assay]|

® ¥ A7AME HX106 A S #2302 Alo] MGO-AGEs mi|ante o4 oAl 298,
W, GO-AGEs Wi &g $A3L o, &ne HolA .

(T} QA7 AR I u X (Human vein umbilical endothelial cells; HUVECs)o]|A]
MGOO| gt NI Zz¥ s §5 H7t
e A
HUVECSs - Glucotoxicity HUVECs - Glucotoxicity
2 :
o= (ug/ml) 7 7 fag/mD
HUVECs - Glucotoxicity HUVECSs - Glucotoxicity
g g 150
(5] S

P < 0.05 "P< 0.0l or ™p<0.001 : Compared with
Control (C)
*P<0.05 "P<0.01 or ™P<0.001 : Compared with MGO
M)
[ZEF 459 Mz HIH

® 4% 532 A2E A2islo] MGOo| gt NERS a71g 54s19e 1, aus HolAlt:
Aoron) A7 U Srpel WEel B9 542 wY.




HUVECs - Glucotoxicity HUVECs - Glucotoxicity HUVECs - Glucotorxicity HUVECS - Glucotoxicity HUVECs - Glucotoxicity

Cell Viability (%)
Coll Viability (%)
Cell Viability (%)
Cell Viabiy (%)

H92 (yg/ml) Y4 (ug/mi) PH3 (ugfml) L3 (ue/ml) BAI (ug/ml)

HUVECs - Glucotoxicity HUVECs - Glucotoxicity HUVECs - Glucotoxicity HUVECs - Glucotoxicity HUVECS - Glucotoxicity

Cel Viability (%)
Cell Viability (%)

Y5 (ug/ml) L1 (pg/ml) L2 (ug/ml) Z1 (pg/ml)
P < 0.05 "P<0.0l or "™pP<0.001: Compared #P < 0.05 *#P<0.01 or P < 0.001 :
with Control (C) Compared with Control (C)
P < 0.05, "P < 0.01 or ""P < 0.001 : Compared P < 0.05 "P<0.01 or P <0.001 :
with MGO (M) Compared with MGO (M)
[(Z2&& 659 AMzZ/d F7H (&= 459 N==Z/d F7T
@ 105 52 A=% Azjstol MGOY] et AIENE G71E SIS ), BAL AZ0) %49

100 mg/ml F=oflA FoJd A 2E 2.

HUVECs - Glucotoxicity

Cell Viability (%)

C 1 10 100 P N 1 10 100 P
MGO (500 uMD)
(mg/ml)

"P < 0.05 "P< 0.0l or ™p<0.001 : Compared with Control (C)
P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with MGO (M)
[HX106 Al&9] Nzg/d F7T]

® HX106 Al&-2 A2jato] MGOO| Tjat MEZ8 s a71S 54519
HolAlL org.

tjo

o, =3

¥

= A
- O

tjo

(2}) Mouse -.-.-EH A7 E (mouse mesangial cell, SV40 MES 13)o]4 MGOo]] tjjst

MES13 - Glucotoxicity MES13 - Glucotoxicity

Cell Viahiiy (%)

opm= Gg/mb) 2t 2 fg/mD

MES13 - Glucotoxicity

CellViabiity (%)

= cpz (g/mb)

P < 0.05 "P< 0.0l or ™p<0.001 : Compared with Control (C)
P < 0.05 "P<0.01l or ™P < 0.001 : Compared with MGO (M)
[(ZE5E 439 N=g/d F71

O 4% F&= AMaE Asto] MGOo| theh A28 s ants FA5HS o, axts HolAl+=
orotor AZF 4 Er]sto] AHZ o] 7 EXLS dHol

79 O
fa o




MESI3 - Glucotoxicity MESI3 - Glucotoxidty MES13 - Glucotoxicity MES13 - Glucotoxicity MES13 - Glucotoxicity

Cell Viability (%)
& g &

Cell Viability (%)

Cell Viability (%)

Cell Viahility (%)
Cell Viability (%)

H92 (ig/ml) Y4 (pg/ml) PH3 (ugimi) L3 (pg/ml) BAL (ug/ml)
MESI3 - Glucotoxicity MES13 - Glucatoxidity MES13 - Glucotoxicity MES13 - Glucotosicity MESI13 - Glucotoxicity
v} o v S S

Y5 (pg/ml) LI (pg/ml) BA3 (ug/ml) 71 (pg/ml)

#p < 0.05 P <0.01 or p <0001 : Compared "P < 0.05 "pP <001 or "p<0.001:
with Control (C) Compared with Control (C)

P < 0.05 "P<0.01 or P < 0.001 : Compared P < 0.05 "P< 0.01 or ™P < 0.001 :
with MGO (M) Compared with MGO (M)

(&2 652 A=zZd F7H (&5 459 N=Zd F7H

@ & A4 105 5= AlRE A2ste] MGO| tigt Niz¥ s guts F5451d S

goly o/l aue Uee A=l ¢,

MES13 - Glucotoxicity

1004

Cell Viability (%)
th
T

cC 1 10 100 P N 1 10 100 P

MGO (500 uM
_—

P < 0.05 P < 0.0l or "pP < 0.001 : Compared with Control (C)
P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with MGO (M)
[HX106 Al&o] Mz=/d B7}

fol

® & AFA= HX106 Al25 A2jste] MGOo| of
e A= okgton 100 mg/ml S oA A=

7}

i
e
oX
ol
ok
8,
o
£

Hzrs
4= 2.

A o
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(0} N2a murine neuroblastoma cell (F §2f

*ﬂiﬁ-i 25 87t

AlS

<E_'

=

as
o

FE5=

747 _LJ»>

o

of o=

+ 400 M MGO
_

Cell viability (%)

Concentration (pg/m 1)

Rt e

55 + 400 PMMGO
—

Cell viability (%)
Cell viability (%)

Concentration (pg/ml)

“P < 0.05,

$p < 0.05, P < 0.01 or ¥¥p < 0.
[ 4%9] M=

=10

TEaE

Al &5 A2fsto] MGOo| tiet MlzH s gvs F4sde o,

100 ug/ml ==ojA NZHS gy5 H.

Cell vinbility (%)

Cett viability (%)

"P < 0.05,

7P < 0.05,

$p < 0.05,

® 105

[e)e)
"I'I"

=
e
3

H92

Concentration (ug/ml)

PH3

Concentration (ug/mi)

P < 0.01 or P < 0.001

#p < 0.0l or "™p<0.001 :

$p < 0.01 or ¥¥p < 0.001

Y4

+400 1M MGO
+ 400 pM MGO —_

Cellviability (%)

Cellviabity (%)

Coneenty ation (pg/mt)
150

Y5

+ 400 M MGO
+400 pM MGO [ER—
—_—

Cell viabitity (%)

Concentrati on (ug/mi)

. Compared with p
Control (C)

Control (C) vs.
MGO (M)

. Compared with
MGO (M)

(&= 459 N=2Z7d §7H

£33 AlBS X2|sto] MGOOo| tish AL
oA a2 ¥waon BA3, Z19 Aow

P < 0.01 or "P < 0.001 :
P < 0.05 "pP < 0.01 or "p<o0.

150

001 : C
001 : C
neEhd o

< 0.05,

#p < 0.05 *p<0.01 or

OIN|ZE A[Z)ofA] MGOof tjst

Pl 3

+ 400 M MGO
_

Concentration (pgim1)
E A RE

+ 400 M MGO
—_—

Concentration (pg/ml)

Compared with Control (C)

ontrol (C) vs. MGO (M)
ompared with MGO (M)
871
Rl B

Call viability (%)

encration (ug/ml)

P < 0.01 or P < 0.001 : Compared with
Control (C)
" p < 0.001 : Control (C) vs.
MGO (M)
$p < 0.05, **P < 0.01 or ¥¥P < 0.001 : Compared with
MGO (M)
(&2 1059 Nzg/d F7H
o5 57951902 u, BAL AZo] A ¢
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HX106

+ 400 pM M GO
| |

Cell viahility (%)

Concentration (pg/ml)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control (C)

*P < 0.05 ™P < 0.01 or ™ P < 0.001 : Control (C) vs. MGO (M)

$P < 0.05, *¥P < 0.01 or ¥¥¥P < 0.001 : Compared with MGO (M)
[HX106 Al&9] Nzgt/d F7T]

Ol‘

@ & AAA= HX106 AlzE A2]sto] MGOo|| tiet Al 22 av Fde o, &

epUiAl elokom AlmEAe ®el.

i)
uju
_||>l'

_‘|
(o]

(8} SH-SY5Y Human Neuroblastoma cell (Q17F 82 AlZ T A EZ)o|A MGOo]| tfjst
N2HS 85 H7t

Mg A

Cellviabiliy (%)

Cellviaility (%)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control (C)

P < 0.05 "p< 0.0l or "™ p < 0.001 : Control (C) vs. MGO (M)

$P < 0.05, $*P < 0.01 or %P < 0.001 : Compared with MGO (M)
(&= 439 A=zg/d F71

D 4% 252 A 2E A A, MGO B35 5§12 Holx| kS

Y4

+ 408 U7 MGO
Pittubuicbiicry

Concentrntion (/o)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control (C)
*p < 0.05 "P < 0.01 or P < 0.001 : Control (C) vs. MGO (M)
$p < 0.05, %P < 0.01 or **¥P < 0.001 : Compared with MGO (M)

(&2 459 N=zZ/d F7H

- 100 -



+ 400 pM MG O
—

+ 400 pM MG O
—_

Concentration (pg/ml) Concentration (pg/m1l)

L3 BA1

+ 400 yAM MGO + 400 pM MG O
_ —_

Cell viability (%)

Concentration (pg/ml)

BA3

+ 400 PAM MG O

Concentration (pg/ml) Concentration (pug/m1)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control (C)
P < 0.05 "p<0.01 or "™p < 0.001 : Control (C) vs. MGO (M)
$p < 0.05, ¥P < 0.01 or ¥¥P < 0.001 : Compared with MGO (M)

(&2 659 A=z2/d F7H

@ 2 AR 105 FE= AlRS Alstol MGOO| tiet NlzH e gats F75tY
H92, Y4, PH3 & Z1 A8Z0] 742 894 A Axvs aits B,

HX106

+ 400 pM MG O

o)

]

Cell viability (%)

Concentration {ug/ml)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control (C)

*P < 0.05, *#P < 0.01 or #P < 0.001 : Control (C) vs. MGO (M)

$p < 0.05, %P < 0.01 or *¥¥P < 0.001 : Compared with MGO (M)
[HX106 Al&9] Nzgt/d F7T]

7}

fol
i
e
oX
ol
ok
8,
o

® £ APAE HX106 AlRES A 2jste] MGOO] Tlst xRS
A MEHS a1t2 HIPX O NEz=AT HQ.
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(AP N2a murine neuroblastoma cell (F S22 Al7 olN|ZZ ANJx)o|A MGOo]| tjst

M=zZYS §%5 F7t

<Alg FH>

o= 3= (cfu/g) HiS2E 3L =A HH 2 X|

Bifidobacteria animalis lactis B1 8.E+11 37°C, ® 7|, HX|ul ¥ BLbroth 2 agar

Bifidobacteria longum B2 8.E+11 37°C, © 7|, MX|ui¥ BLbroth &2 agar
Lactobacillus curvatus L1 3.E+11 34°C, 27|, X | MRS broth =2 agar
Lactobacillus plantarum L2 1.E+11 34°C, 27|, X ul ¥ MRS broth &2 agar
Lactobacillus casei L3 3.E+11 37°C, £, HX| vl ¥ MRS broth &2 agar
Lactobacillus plantarum L4 3.E+11 37°C, 27|, BX| | ¥ MRS broth 2 agar
Lactobacillus plantarum L5 1.E+12 34°C, 27|, GX| | MRS broth =2 agar
Lactobacillus plantarum L6 1.E+11 34°C, 27|, X ul ¥ MRS broth &2 agar

2 L6

+ 400 M MG O
—_—

+ 400 uM MCO
[ —]

Cell viability (%)
Cell viability (%)

Concentration (g/ml) Concentration (g/ml) Concentration (sg/ml) Concentration (ug/ml)

B1 B2

+400 M MG O

L3 4

+400 M MGO
A

+400 M MGO + 400 pM MGO
— —_

Cell ability (%)
Cell vibility (%)

Concentration (ug/ml)

Concentration (ug/ml)

Concentration (ug/ml) Concentration (pg/ml)

P < 0.05 P <0.01 or P < 0.001 : Compared
with Control (C)
P < 0.05 "P<0.01 or "p<0.001 : Control (C)
vs. MGO (M)
$P < 0.05, %P < 0.01 or *¥P < 0.001 : Compared
with MGO (M)
[4% A& Nxd/d F7H

P < 0.05 "P< 0.0l or ™P < 0.001 :
Compared with Control (C)
#P < 0.05 #pP < 0.01 or #p < 0.001 : Control
(C) vs. MGO (M)
$P < 0.05, ¥*P < 0.01 or *¥¥P < 0.001 :
Compared with MGO (M)
[4% Al59] M= FHIT

©
w2 ¥0 nk rle

o rlr o

[St=oFtRE A& A2] A] N images]
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(2) g2 (135

SHAANEY &
(7} C6 glioma A|Zo]A2] NGF *§*

=
o
3

al

A=
a’o

Az =4 Bt

=
=
<AlBAHE (13%)>
PS1900 MHE389 MHE389 67.9 M2t C. janonica 10x DW sonication 1h-3 160
1081905 = ALK DS MHEAT0 50.6 A} C. chinensis 10x DW sonication 1h 5.0
PS1906 =%t ES MHEA71 354 =14t C. chinensis 10x 20%Et0H sonication 1n-3 45
iPS1907 E ALK DB MHEAT72 34.8 = ALAL C. chinensis 10% DW boiling 2n 8.9
iPS1908 =A% E8 MHEAT3 236 =A% C. chinensis 10X 20%ELDH bojling 2h 56
iPs1900 SNRHES0S MHEA7A 308 SXTHES) C. ohi 10x DW sonication 1n 58
iPS1910 EARHFSIES MHES7S 61.9 SAHFS G. chi 10X 20%EL0H SO in 8.0
PS1911 = AHES) 0B MHEAT6 B840 = AHHES) C. chil 10X DW boiling 2n 6.0
iPS1912 EAXHFZIEB MHEAT7 38.0 S AXHFS) C. chi 10X 20%ELDH boiling 2n 6.1
PS1913 A& 0S MHEA7S 38.0 W2t C. japonica 10x DW sonication 1h 68
Ps191a ARt ES MHEA70 858 WA G 10X 20%EL0H boiling 1h 29
iPS1915 A&t DB MHEABO 32.0 AN C. i 10% DW boiling 2n 6.6
iPS1916 A& EB MHEAB1 323 A&t C. iaponica 10X 20%EtOH boiling 2n 52
A3 A 0}
< 202 >
NGF Assay MTIT assay

=

< 150 o 150

# =

8] s

o £

(-] e i - - P o100 e - e e e e e e ——————

g w0 g

g E

£ = z 5

£ =

] 1]

B

g o - 0 .

7 13 50 100 c s0 100

® NGF A7
Eei i

2501

200+

MHE389 (ug/ml)

"P < 0.05 "pP <001l or "p<0.001
[MHE389449] NGF ¥

= MHE 389 &&=
7oz Hel

NGF Assay

NGF production of Ctl (%)

@ AjAF ES (10X 20% EtOH sonication 1 h)
(10X 20% EtOH boiling 2 h) 252

L‘ﬂﬂlm:ﬂ

i

lﬂ'D‘Dlﬂ-ﬂ

Sﬂlﬂﬂ

A Wmf)

P < 0.05 "p<0.01 or " p < 0.001

(A

NGF Assay

- 1504

g

=

9]

-] 100

o 10

2

s

-}

S

=

B s

B

By

<]

Z . | 1L

0
C 50

EAK (ug/ml)

P < 0.05 "p <001 or "p< 0001

100

50

Cell Viability (%)

MHE389 (ug/ml)

. Compared with Control group
MTT assay]

MTT assay

=

Es DB

M4 (ug/ml)

. Compared with Control group
Z2Z359 NGF ¥ MTT assay]

. Compared with Control group

N, o _
F229 47 M sHoR
O O S =
Bee 3948 A & aatE By
MTIT assay
150+
g
£ 100
=
=
=
S
= 504
o
0
TS w0 % 10 % 10 ™ 100
"ps  ES DB EB
E47 (ug/mD

(10X DW sonication 1 h*3) 100 ug/mlojjA §o]A o =2
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@ NGF A<

NGF production of Ctl (%)

M

[AAfa 2&59] NGF Y MTT assay]

MIT assay
; 150

150+ NGF Assay

§

171 O = - SO0 2, S

100 e z 100

=

=

E

Lo
507 = 504

O]

o
)

=

G P 8 N A0 TR o cTe ¢ 50 100 S0 100 S0 100 S0 100

"Ds ' ES DB EB
EM (FB) (ug/ml)

"Ds  ES DB EB
san 6 3)(pg/ml)

P < 0.05 P < 0.0l or ™pP<0.001 : Compared with Control group
(AR (75) 2289 NGF % MTT assay]

F (38 FEEdMe ats UEUR ddts.

(L}) BV2 ANZoJA2] NO 9As 2 NZE=EXH7}

NO production (pM)

NO Assay MTT assay
s
é".
bl
|
2
=
=
o}
9]

6

MHE389 (ug/ml) MHE 389 (pg/ml)

P < 0.05 P < 0.0l or ™pP<0.001 : Compared with Control group

P <0.05 P < 0.0l or ™P < 0.001 : LPS group v.s. Treated sample group

[MHE389 4£x19] NO ¥ MTT assay]

® MHE 389 &%= (10X DW sonication 1 h*3)2 F2]&0]x] ko), NOYE S AA|5HY .

NO production (uM)

NO Assay MTT Assay
150

(UM}

NO production

— — = — — =
DS ES DB EB DS ES DB EB
A& (ug/ml) M (ug/ml)

"P < 0.05 "pP< 0.0l or "™p<0.001 : Compared with Control group

*P < 0.05 "P<0.01 or ™P < 0.001 : LPS group v.s. Treated sample group

[AF A%)9] NO & MTT assay]
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®@ A4 DS (10X DW sonication 1 h) 529 49 7 gt o2 UERGS

NO Assay MTT Assay
150
=
= =)
& £
o o
= =
E E
E =
=]
g =
—_ — — — — —
DS ES DB EB DS ES DB EB
5 A&} fig/ml) £ A X pg/ml

P < 0.05 "p< 0.0l or p<0.001: Compared with Control group
*P < 0.05 "P<0.01 or P < 0.001 : LPS group v.s. Treated sample group
[AAAF Ax[9] NO 2 MTT assay]

® NO S & AN Al= 20 ug/mloA] Fe]Aog AAX|st= o=
AAEF EB (10X 20% EtOH sonication 2 h)o|A 435t &4-8 UEHYIS

NO Assay MTT Assay
804 150

NO production (M)
NO production (ph)

o L E "
CLPS 5 20 5 20 5 20 5 20

— — — — — = —
Ds ES DB EB DS ES DB EB
E M (F B) fig/ml) EMNT F B)fg/ml)

P < 0.05 P < 0.0l or ™PpP < 0.001 : Compared with Control group

P <0.05 "P< 0.0l or ""P < 0.001 : LPS group v.s. Treated sample group
(A (£F) 2A12) NO Y MTT assay]

® WY (35) FE8e IS

42 = DS (10X sonication 1h) 1} ES(10X 20%EtOH boiling
1h)olA] f-2jAl o= A5

DIO FIF

(c}) &8 Ax|59 Ao T2 MGO-, GO-AGEs formation assay

MGO-induced AGEs Formation Assay

_
S
=
=2
=
]
=
=]
g
¥ © 1 5 1 P N;BSA
C:BSA +\MGO
MHE 389 (mg/ml) P: Aminoguanidine 1 m\

P < 0.05 "P< 0.0l or ™P < 0.001 : Control group V.S. Treated sample groups
[MHE3894%2] MGO-,GO-AGEs formation assay]

@O MGO-induced AGEs Formation assay 3d-$+= MHE389 AB=Z9] FQ x| g1= Ho|H,
GO-induced AGEs Formation assay?] 74%%= gitS HOoJX] %o%
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MGO-induced AGE= F. ion Assay

GO-induced AGE=F ion Aszay

AGE: formation (%)
Ey
b I
. = !
i
.
H
i
H
H
H
=
S
i
H
H
H
!
i

©:BSA + NGO D3 ES DB EB
P Amimsgmamidine 1 mAl

P Amimegeraiime 1 mAl
i 4 (m='mb

P < 0.05 "p< 0.0l or ™pP < 0.001 : Normal group I.S. BSA+MGO or BSA+GO group
*P < 0.05 P <0.01 or ™P < 0.001 : BSA+MGO or BSA+GO group V.S Treated sample groups
[AAF ARR9] MGO-,GO-AGEs formation assay]

® MGO-induced AGEs Formation assay 4% AAAoz g8 HFOm ES (10X
20%EtOH sonication 1 h), EB (10X 20%EtOH boiling 2h) &F&Z0|A 7HF 2
= ¥,

® GO-induced AGEs Formation assay?] 3% ES (10X 20%EtOH sonication 1 h), EB

(10X 20%EtOH boiling 2h) &&F0|A 71 2 9dX g3t H.

O

MGO-induced AGE = Formation A=zzay

AGE: formation (%)
8 g
1
——
—
—
e
—
!
1
—val
Pl
g
I
! i
-

3
N:BSA ¥ 1k " i
C.BSA+MGO Ds Es DB EB
P: Anunoguanidine 1 mAl

w yx (meml)
P < 0.05 "p< 0.0l or "™p < 0.001 : Normal group V.S BSA+MGO or BSA+GO group
P < 0.05 P <0.01 or "P < 0.001 : BSA+MGO or BSA+GO group V.S Treated sample groups
[AAAE ARfe] MGO-,GO-AGEs formation assay]

® MGO-induced AGEs Formation assay 39 XAAAC=Z &%
20%EtOH boiling 2h) £&=29] 4% 7P & YA 53 HEUI 5.
AGEs Formation assay?] 4%+ a1t Ho|X] o2

tlo
he
2
T oo
djm
ol
eyl
W
oS
>

MGO-induced AGEs Formation Assay

AGEs formation (%)

€1 5wW1 51815 W15 WP

L
N;BSA
C;BSA+MGO D5 ES DB IB
F; Anunogusnidine 1 m\

2 a3 &) (mzml
#p < 0.05 P < 0.01 or #p < 0.001 : Normal group V.S, BSA+MGO or BSA+GO group

*P < 0.05 P <0.01 or ™P < 0.001 : BSA+MGO or BSA+GO group V.S. Treated sample groups
[AAA (25) 2R MGO-,GO-AGEs formation assay]

® MGO-induced AGEs Formation assay 3% & 852 HOo|x] 29FX|gt DS (10X DW
sonication 1h) 2529 4L I x=ToA 24 L = , GO-induced AGEs
Formation assay?] 7%+ f1}= HO|X| e,
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(2}) &8 Ax|59 Ao T2 MGO-, GO-AGEs breaker assay

MGO-AGEs Breaker Assay G- Atk Hraiker Ausay
£ 1w %— 1=
3 g
& = 100
= 100 g "
o s g b B2 » -
F sk g o - ” -
i = = G = g =
g ® g
| -
@ &
= 0 ; b N [ od 01 05 1 P N:BSAI mg/ml
o N € @1 05 1 P N:BSAlmgml : - C: GOAGEs 1 mg/nl
C:MGO-AGEs 1 mgiml 2

MHE3$9 (mgiml)  Pi-Aminogmuidine TmM MHE3S9 (mg/ml)  PsAmioguiiine Lud

P < 0.05 "™p< 0.0l or ™p < 0.001 : Normal group V.S, BSA+MGO or BSA+GO group
P < 0.05 "P<0.01 or ™P < 0.001 : BSA+MGO or BSA+GO group V.S Treated sample groups
[MHE389 4Ai9] MGO-,GO-AGEs breaker assay|

O MGO-AGEs Breaker Assay 3%+ 894 A &35 ¥9 00, GO-AGEs Breaker
Assay©] 79 mta| Gus BRI So)4e Holx| o

pS)

MGO-AGEs Breaker Assay GO-AGE s Breaker Assay

150
g g
| |

H

§ g
H B
&
i -s
! :
L B

o N C 8185 1 01 85 1 01 05 | @1 e85 1 P — 2 ¥ €C 0105 1 0105 1 Illﬂf 1 6105 1 P

N BSAlmemi 3 et 3 _ NBSAlmeml
€ MCO-ACE: 1 mgml 5 ES B E8 C; GO-AGE= 1 mzml D3 ES DB EB

P; Aminogunnidine 1 mhl P; Aminoguanidme 1 m{

2 4 fmg/ml) i & (mg/ml)

#P < 0.05 *#P < 0.0l or #pP < 0.001 : Normal group V.S BSA+MGO or BSA+GO group
P < 0.05 "P<0.01 or "P < 0.001 : BSA+MGO or BSA+GO group V.S Treated sample groups
[AH4aF ARHe] MGO-,GO-AGEs breaker assay]

@ A4 DS (10X DW sonication 1 h), ES (10X 20% EtOH sonication 1 h), EB (10X 20%
EtOH boiling 2 h) A#1=Z9] H9Q MGO-AGEs i gv= HQl.

MGO-AGE s Breaker Assay

GO-AGE s Breaker Assay

150

g g

f o i

g san BEEaus )

i A E

P :

H H

= =

ﬂ\'céll‘l'lﬂ.lﬂ”' .II 0185 1 91405 1 P ¥ C alas 1 0105 IQO | 185 1 P
N:BSA lmeml _ - - N.BSA1mzml e = i

€ MEO-ACE: 1 meml P = DB I8 ’ e

C; CO-ACEs 1 mg/ml DS ES DB = EB

P; Aminozuazidine 1 mA P; Aminoguanidine 1 mh

e gn (meml) e yx (el
P < 0.05 "p< 0.0l or "p < 0.001 : Normal group V.S BSA+MGO or BSA+GO group
P < 0.05 "P<0.01 or P < 0.001 : BSA+MGO or BSA+GO group V.S Treated sample groups
[AAJAE 2&H9] MGO-,GO-AGEs breaker assay]

@ AA4F DS (10X DW sonication 1 h), EB (10X 20% EtOH boiling 2 h) A=22] 42 MGO,
GO-AGEs mhaf] g5 H<.
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MGO-AGE s Breaker Assay GO-AGE s Breaker Assay

W
=

& £
g w0 ]
H £
E e 2
5 e mEE pEs P
4 el - E
g = 3
= =
. b Coles 10165 16105 1 81851 B
_m_“mgm].\' € 0185 1 8185 1 0105 1 8105 1 P N:BSA lmg/ml i == = < =
Ty ¥ C:GO-AGEs 1 mg/ml DS ES DB EB
C; MGO-AGE: I mzml DS ES DB IB
¥; Aminognagidine 1 A P: Aminozuanidine 1 mAl

=% G glo=od = 4% F §)OEmd
P < 0.05 "p< 0.0l or "™p < 0.001 : Normal group V.S BSA+MGO or BSA+GO group
P < 0.05 P < 0.0l or ™P < 0.001 : BSA+MGO or BSA+GO group V.S. Treated sample groups
[ARA (22) 4Rf9] MGO-,GO-AGEs breaker assay]

@ AMA (3F) ES (10X 20% EtOH sonication 1 h), DB (10X DW boiling 2 h) A4Z9] 74
MGO-AGEs o2} gt 2.

(0h &4 4xjSo] Majo] T2 MGO £4 ¥s &%
N2acelllines SH-SYSY cell lines

150

g

+ 500 uM MGO

| HHHHHHH N

=500 pA MGO

2

2
TR ] E .

Call vnbility (ofControl, 04)
Cll i ability (of Coutral, b1)

#E FEFIFEFFy
: _‘\s &
é‘,e‘ ~
ST EARER ny EMR EARIEFS) =
Coucentration (10 pg/ml} Concentration(10 pg/ml)

P < 0.05 P < 0.0l or ™P < 0.001 : Compared with Control group
#P < 0.05 P <0.01 or P < 0.001 : Control group V.S. MGO group
$P < 0.05, P < 0.01 or **¥P < 0.001 : Control group V.S. Treated sample groups
[ZF 2X19) MGO =7 B3 &%F]

@ MGOOﬂ gt Mz 25 835 F45I9 S o, N2aN| 2504 = A 47HK]9] Al =t AlAY
Ab (%) DS (10X DW sonication 1 h)7} It So]Jd o g7 UERFS. st SH-SYSHY A
XA = AxAE (%) DB (10X DW boiling 2h), AjAF DS (10X DW sonication 1 h),
AAE EB (10X 20%EtOH boiling 2h)olA] &3t7F §-o]” 02 ERGS.

(3) ALNJAIDS, AJAIDS 2 358 F=o] Malgty §L A=

o ZF AXEO FEF ZS_Zj% DS (10X DW sonication 1h)7} 7P £& Zlo 2 UEGES.

o SHEAK 13F9] 1X} 232192 &5to] A (%) DS (10X DW sonication 1h)et A4t
DS (10X DW sonication 1h)& AMAs5tH 00, &0 358 #4545 %%0}04 2R 2384
A5 S

. 50, 358 AL FAA, EW L YRSAR Belste] 2% A5 PAMCE A5snAl

o
o -

24
x2 o

<Al ZE (135

E==3—l Vi Tm= IS 2& [ma)
E ALK ES) DS MHE483 19.2
A2t DS MHE485 368
358 ZAHAI -ﬁ- ﬂ' E 1 =1 ugicfufmﬂ
956 23 A= 11 =101 cfu/mi
JoUHEEE 1 > 108 cfu/ml
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g A

(7 MGO 54 ¥358%

=45 D6 M4 DS
150 150
g g
z. 100 100
2 £ sss 335 355 IS
- &0 — - =
3 3 bl | =
. 0 A 11 1B l R
L RN T BN
L < W o P
&
o
Concentration {pg/ml) Concentration (ug/ml)

P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with Control group
#P < 0.05 P < 0.0l or #p < 0.001 : Control group V.S. MGO group
$p < 0.05, P < 0.01 or ¥¥P < 0.001 : Control group V.S, Treated sample groups
[AAA DS 2 A4t DS MGO 54 ES &5

O 2&F 23 oA AA= AxAjAF DS (DW sonication 1h) @ AjAF DS (DW sonication 1h)
2 seolExo® MGOZ 9= Nza AEZAA Bakol 982 AT 2 U
wmAEH BEEH 338 Lwsg

g
B
B

e
th
E]

Cell viabilitr (%)
Cellviability (%)

Cell

ComcentTation (ci/ml) Concentratisa {cR/ml) Concestrativa (ci/ml}

P < 0.05 P < 0.0l or ™P < 0.001 : Compared with Control group
#P < 0.05 P <0.01 or P < 0.001 : Control group V.S. MGO group
$P < 0.05, P < 0.01 or **¥P < 0.001 : Control group V.S. Treated sample groups
(358 AbtAl, 2% F UHE=4Y MGO 574 23 85

@ 358 AfAoA= MGOR F=% AFNZFOA 1L 5&=(1X10%5 Y 1X10"7 cfu/ml)oj|A]
Ho §50] ARoH, 358HHAN = A FE=VHA] B s°l 2 =l

® EZAA = 1X10%7 cfu/mloflA] =/do] = A &Y & Aoy, MGORE R
AlZAM oA 1X1073 cfu/ml & 1X1075 cfu/mlofjA] B35 §50] 9= A&

fol
-0, fo

4]
32 0
ajo

(4) NGF assay

— = spxp DS

é 120

S =

= B poi o e e e i

g £

2 =

E £ ,

g = ™

= a

7] 0

- C 1 10 =1
Concentration {pg/ml} Concentration {pg/ml)

P < 0.05 P < 0.0l or ™PpP < 0.001 : Compared with Control group
[AAJAF DSO] NGF assay]
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O NGF 23742 A4 DS 10, 50 ug/mlojA] RejAlog ZIMA|7]= o2 &

— 4 g D5 i 2 DS

S 150

3 z

= = E 1 -

£ 5

-E = s

= a1

5 0

s c 1 10 El C 1 10 Eil
Concentration (pg/ml) Concentration (pg/ml)

#p < 0.05 #p<0.01 or #p < 0.001 : Compared with Control group
[AMAF DS9S] NGF assay]

@ NGF A4S A4 DS 50 ug/mlojjA] ooz Z7tAl7]= Aoz ¥el

P am A P asEH S 355 Li¥EE
~ Q W
: : :
§ g £
B 2 2

Concentration {cfuml)

Concentration {cf‘ml)

AR EER
= - o, o
S < <
B § = S e s s
i 3 i,
= = O
& S &
Y S s
~ - ~ ~
Concentration {c fu'm1) Concentration (cf’ml) Concentration (¢ faml)

P < 0.05 P < 0.0l or ™PpP < 0.001 : Compared with Control group
[358AIA, BH ¥ UHE-E49] NGF assay]

o]
a

® NGF A4S 358AtAl 5 ¥ 1 X 1077 cfu/mlofA] FlA o=z F7HA7]=

LRS-

(t}) NO assay

Eam D5

¥

Nitric oxide (uM)
Cell Viability (%)

(= LPS 1 10 50

Concentration (pg/ml) Concentration (pg/ml)
P < 0.05 P < 0.0l or ™pP<0.001 : Compared with Control group

P < 0.05 "P<0.01 or ™P < 0.001 : Treated sample groups
[AAf4 DSQO] NO assay]

@ AAI4 DSE BEIEACR NOS AAIAZIE ZoR Uehdg
M4 Ds WuDS
-:60 =
.E :"‘;
= 20 =
z 3

Concentration (pg/ml) Concentration (pgul)

#p < 0.05 #p<0.01 or #p < 0.001 : Compared with Control group
"P < 0.05 P <001 or P < 0.00]1 : Treated sample groups
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[AAF DS9] NO assay]

@ Wi DSt $EEMOE NOZ AHAZIE Aoz Uehys.

EEREE ] E=-F-2- ]

~ ~ ~ N
Concentmtion (cfu/mD Concentration (cfu'ml)

asmed ass LRSE
250

ClVinkility (%)

Concentration (cfu/ml Concentration (c fuml) Concentration (cfu/ml)

P < 0.05 P < 0.0l or ™pP<0.001 : Compared with Control group
P < 0.05 P < 0.0l or ™"P < 0.001 : Treated sample groups

[358ALAA], B U WYHE-=H9] NO assay]

0 358AFAA] 1 X 1077 cfu/mloflA §ojAxlo 2 NOE AAA7]+= Aoz Hel
©3588™ 1 X 1075 cfu/ml, 1 X 1077 cfu/mloflA A0 2 NOE AAAIZ]= 3
2.

103

D 358U R=4A 1 X 1075 - 1007 cfu/mloJA §olA o2 NOE dAAI7]= Hoz Bl

=== 01 MGO protection NGF assay NO assay
S AL DS 1-50 pg/mi¥= 10 - 50 pg/mi** 1 - 50 pg/mI~*
Azt DS 1 - 50 pg/mi~* Folde X ut auE 29 1 - 50 pg/mi~=
358 2 AHHI 1X 1043 - 107 cfo/mi* 1X 10478 1X 1043 - 1077 cfu/ml™
358 H® 1X 1043 - 1 X 1047 cfu/ml™* 1 X 104758 1X 1073 -1 X 1047 cfu/ml**
358 Lig 1X10-1X 1047 cfu/m*** 1X 1077 cfoml OIA S US 1X10-1X1047 cfa/ml***

® 4910l mollA Bolt utet Zo] ANAL, AY X 358FH0] L43t 2dS LERYon],
digoz FAulgz 36t 3AF ~32dS Al uAL AL,
(4) AMADS, MADS L 358 HHO| & Au]g &3
© 719 AEE offiet 22 HleR 24s5te 74 ass A5
MM DS ¢ M DS 358ErW H]E =311
AMA DS ¢ M DS ¢ 358RW H]E =3:1:05
AN DS @ A4 DS @ 3588® Hl& =3 :1:0.3
AMAF DS @ A4 DS @ 3588® H|& =3 :1:0.1

Sl
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g A

(7 MGO 54 ¥358%

Rafioof3: 1:1(z yz 1y 38s =) Rafioof3:1:05(x 45 qu:3Bgza)
(=11] (£
: g
£ =
E E
2 Z
- 5
g g
+S00 NGO
Concentration (gl
. Raioofd: 1:01{z 45 g & 385 8]
Raioofy: 103 43 gy 308 =) [
Ea
F
g . 55
B - £
z . - 3
E %]
a
i % - % 1: - Lo
R R @“? 3
8 . i)
)
+ 500 LMD o

Concentration (/o) o (gl
P < 0.05 "P< 0.0l or "P < 0.001 : Compared with Control group
P < 0.05 P < 0.0l or p < 0.001 : Control group V.S. MGO group
$P < 0.05, %P < 0.01 or ¥*¥P < 0.001 : Control group V.S. Treated sample groups
[ZF B]&9] MGO =4 a5 T7t

E N 1 1 o] sF XN A=E2 OAS S agax-o o
O AN EFO A= 358RHO] TFo] AZaF 2435t Hs 853 UEUIS.
(1) NGF assay
g Radioof3.1:1(e wu 4 u:-¥8a o) §B'ml7m—|—“5\2‘\‘| Hyc3sg) g Ratioof3: 1:03(s & 8 *a & 358z w) gRatrni!l QAfe 4n a g 358a q)
g 150 oo ‘é’ 200 g j: _ E 150- -
el 0 § SN . = 2T :
i g L7 L . g B 4 i T .
i- i i i-
.
A e I el B e o 8 vy d
Roioefd:1:1(s yx -aqu ¥a g Ratioof3:1:05(s 4& “u =356z 4) Ratioof3: £-03{= 4 § -4 & 358a &) Ratioof3:1-04(% 4% *a 4:38a w)
150 - = 200 150
z g g 2
- - - - Z 1001y - - * e -
" 5 g e 3"
e o F % R e ) TE w B B T

P < 0.05 P < 0.0l or P < 0.001 : Compared with Control group
[Z}f v]&<] NGF assay]

)
N
N

=

0
=,
>

ol

1

Lo

® NGF assayo]|A] &olst A 21 £X807 NGFE £7MA7]= 7lo=2
Uepgon, §5], AMA ¢ AT - BH358 Hl& & 3¢ 18 0.5 oA NGF& 7 =7
SOA7I= Aoz SRIES S

- 112 -



(t}) NO assay

Ratioof3:1:05(g 4z *af 358z =)

Ratio of 3: 1: 0.5(= AbX} © A & 1 358 & 9)
40

B W
o =
Cell Viability (%)

Nitric oxide (M)
=
=

fa +100 ngLPS
&% Concentration (pg/ml)

P < 0.05 P < 0.0l or ™PpP < 0.001 : Compared with Control group
P < 0.05 "P< 0.0l or ™P < 0.001 : Compared with LPS group
[3:1:0.5 4]€9 NO assay]

® NO assayollA] &Qlst A, AMA : A4 @ 3588 H]SQ 3:1: 0504 5= JEXHOR
AASh= Aoz UEH S

(5) AADS, HADS W 358 M (3 : 1 : 0.5, Mixture)?] 7]d A

o 3 23232 Sstol AN, MY U 3BEHC] AF v]2L 3 1: 05900, o]
tos Bt B2 J1He AFELA S

<}\]§:-|] 71?:]__, >
(h 857 Aol E7II £ 21
PGE2 1L-6 TNF-a

PGEL (peinl)

PNC SHE TR SR RS

Concentration (j=/md) Concentration { pz/ml) Concentration { p=/ml

P < 0.05, P < 0.01 or P < 0.001 : Compared with Control group
P < 0.05 "P< 0.0l or P < 0.001 : Compared with LPS group
[Mixture®] Afo]E7FR1 F4]

@ 49 a3t Zo] BV2AIZFOA LPSE e AL, 100 nMo] LPSOIA AEA QA
PGE2, IL-6 @ TNF-a9] HH]2FS Z7A|7]= 7102 50lg|9i e 5t mixturel = o]
ER02 A5A AASS AHSIE HoR AAHYS. maty, E d7se A5A A o

Aol Totel Z1HATE WAl At IAF 5HS.

(1}) COX-2, iNOS ¢

15
LPS (100mgml) - + =+ + + + =
L-NMMA (20 A ..+ g 7
Mistore (ugml) - - 10 25 S0 - d &
g = 10
=
8

¢
Confrol LPS 100 28 50 FPC

[COX-2, INOSQ] &3]

@ LPS2 §EAlo] &% & QAREQ COX-2, iNOSe| Edlo] Srtste A& _
Mixture 2] A] ol=o] Welo] QT A9l (20 uM L-NMMA)THE AAEl= 71 S 5F9]
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T

Ot

(c}) MAPKs 7]A (ERK, JNK, p38)

A
|

@ oA Kol

golgh 4
p-p389] =AY

aje} 7] LPS=

(2h) NF-xB ZA}

LPS( 100 ng/ml) + o+ 4 5 s
L-NMMA (20 p0)
Miswre (pg/ml) - - 10 15 50

LPS(100ng/ml) - £+ + o+ 4
LNABLA (200 . R
Misture (ug/mi) - 10 35 50 -
ey e,
LPS(100mg/mh) - + + + + +
L-NMMA 200 - - - - -+
Mixtare (pg/ml) -
-

pixB

[MAPKs 7]H]
=8 1N B AR LAY
214k}

NA&. 53, mlxtureJ KiEJL BV2 *ﬂﬁhToﬂfﬂ

pERK/ERKOD (% of LPS)

p-p38/p38 OD (% ofLPS)

p-INIVINE OD (% of LPS)
z

-

Control LPS 10 25

B

Comrol LPS 10 50

Controt u's 10

=

Nuc NF-£B OD (% of LPS)
5 g &
L
L
#{H
pIKB/IKBOD (% of LPS)
E i

H

Cyto-NF-KBOD (% of LES)
- B B B
]

\GEE et

i
&

[NF-xB pathway]

)

(u]-) 1\]-9_}7(-1 }\Eaﬂlx u} %

L\'\DI.H an
Misture (igiml)

O LPS®E S &= 150 H|5ty], mixture
ZX o7 AGIA AE@A HES Az ©

A e

ESH mixtures cytosolo|A] nuclear2 NF-kB FAIS AA|5t= Z1O
g AL oRIS Fotol Aa4 Hul U o wdHe AAAE 2

12 L

AA ARt (Ner/HO 1)

o
Control LBS 10 25

[
Confrol LBS 10 25 &

FOAPIE Ag
-ERK, p-JNK

iig
ERF
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(4}) Neurotrophins QIA}

Cerebrolysin Q0 pg/ml) - = = - -
Aivture (ug/ml

NCFOD(tefctr)

e 1

[MixtureQ] neurotrophing && QIA}

+

@ Mixture= NGF production & Neurite outgrowth o= ©HiAl 2715 Ho| =42 UE}r
WA] ¢ot in vivo (Behavior test) HILo|A 117 918 o2 oAite
(6) Eg4A T5/d ¥3 U neurotrophin 7|X A%
o 2Rt A=A APE|H AME EEsto] 24 2E3E I fAR ()9 AN 2AZ in vitro 7Y
oA AASsIA=-
FEE=01= e=s ==y
S ALK DW = ALXE C. chinensis DW extract
= ALXE EtOH = ALXE C. chinensis 50% EtOH extract
AH2&f DW A&t C. japonica DW extract
AH&F EtOH AH2f C. japonica 50% EtOH extract
g A
(7H) NO (Nitric oxide) assay
N LA
P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. LPS group,
P < 0.05 P < 0.01 or P < 0.001 : LPS group V.S. Treated sample groups
PC : 20 uM L-NMM
(AN 25559 NO dAl5]
© WA 2 232L QoRolA] gou} v EAOR oMshE S HAT 4 AAL.
& s e S % s &
#P < 0.05, P < 0.01 or *P < 0.001 : Control group V.S. LPS group
P < 0.05 P < 0.01 or P < 0.001 : LPS group V.S. Treated sample groups
PC : 20 uM L-NMMA
(MA 22559 NO 9A5]
@ MAF 7t 25580 QOJAo]X] oo} =t OolxEXM O AF|5H= 712 3HoIsh 4 QlolS
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(}) MGO ¥35%

£ xxp BOH = apx DW
15l 150
— —
s =
i—— 100 E} 100 = —
g s it
= so0 = s
= =
< =
5] o
o T T T T
& o = & = <
c."\‘é -+ *
Concentration (peg/ml) Concentration (pg/ml)
A o EtOH A & DwW
150
= =
e 2
2100 i 2 100 o
% vau % - i -
=3 it ‘= R
- =0 - 3
— = S
) C)
[} [
0 T T T T — T T T T —n
. é‘._i.\ eo - = ® | & ) - = o
&
Concentration (pg/ml) Concentration (pg/ml)

#P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. MGO group
P < 0.05, P < 0.01 or P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine
(A L A 25259 MGO H35]

@

(c}) BDNF assay (ELISA kit)

E AX} EtOH E AR DW
15 25
_ i 2
ERT E
: ﬂ R
Z Z 10
o Q |‘|
-] o
s
0 T T T - o T T T
*“cb -~ ~F ® . 4""& = - il
F <
Concentration (pg/ml) Concentration (pug/ml)
M & EtOH A DW
20 15
= 15 =
] E 10
= S
e 1 B
A £
o s =
0 T T v o - r -
.s-‘& - & = & & & L
M Ld“
Concentration (pg/ml) Concentration (jig/ml)

P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. Treated sample groups
PC : 10pg/ml Cerebrolysin
[BDNF &% =74]

@ 281" BDNF @32 4AA DWolH gejsoz F7lut 212 gasgion], A
FE2EolME 9950l A0S Bolx] .
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(2})) BDNF 2 574
2 &
52 EE5E 5
KK KRR =2 5 A A P EATIEOH EAIOW AMALEOH  ARAHDW
T X I P ODY 2 T T
HWH WH ZF=E ZZ =
- S0 &b 80 B0 B &0 T Z
e . 9= & & & £ F & I =
A -} w2 w2 w2 =
S T (2 BT BT B T - 14
[-]
Mn' | f— — E— e E— —
= e FUNEF I A
o-Tubulin &

Concentration (L g/ml)

P < 0.05 P < 0.01 or P < 0.001 : Control group V.S. Treated sample groups
PC : 10 pg/ml Cerebrolysin
[BDNF 2dsF 54

@ BDNF @i walare eholsh Aut, 7 A2t BDNF Uae srolExor 5774
golde Qlole. Al U Aj4t 23520 BtOH 25280} BDNF a2 7M7)k
Aol 953

(uh) NGF assay (ELISA kit)

1) MTT assay

150

1) MTT assay
£ apxp BCH &apsp DV ¢ 2 EOH 4 DW

Cell viability (%)
Cell viability (%)
Cell viability (*6)

Concentration {ug/mi) Concentration (ug/mi) Conceatration (ug/ml)
2) NGF assay 2) NGF assay
) 4 5 x BCH wax DN i 4 E1OH 4w DW

g g g

El e l: =
o 8 b g,
< £ £ bt
£ H g =
T Z £ 3
] = B £
t : i
Z E o c
- = T}

¢ < z.

z z

Caoncentrati 1} Ci trati /]
Concentration (ng/ml) Concentration (ug/ml) onchatration (jug/il) oncentration (ug/ml)

P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. Treated sample groups
PC : 10 pg/ml Cerebrolysin
[NGF & 54 (2) A, (%) MA

FE2252 NCFE s9&A0z Y5 771U |42 3. o, A9
1 St
— a
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(8}) NGF assay (ELISA kit)

1) MTT assay

2) NGF assay SATIOW (3): W& DW[1):

QAZ EB (0.
20 EAIDW(3): A DW (1]: 4= B (03]
3 EAKIDW(3): A DW (1]: 4= B8 (05)
8] SAIKIDW [3): A DW(1): A3 B8 (1)
;\: gxsn
";-mn ;;
= < 100
= o E 4
E | ﬂ H H H H H g i
b : e 5
L T R §§",‘ el
Concentration (50 pg/ml) Concantatiop (50 gl
P < 0.05 P < 0.01 or *'P < 0.001 : Control group V.S. Treated sample groups
PC : 10 pg/ml Cerebrolysin
[(ZlA8l &2 Ad5= At NGF & 54
© FANF ()2 50 pg/mloflA= 542 UEU= AS 2Ud.
@ 7t 8182 A AUA Qo] ARA : AJA : SAtE (RT)Q] H] gL £ 0.57}
VAR o2 SelEgle
(7) DEXO] et FRAKY MEEL U SHAT
¢ AZHO2 ST VAR (MTI04 A1R)S BE3lol S 71F A2 A AR SHE
<AAZub>

ZhH MGO S& YAZ EXo] tjst H5 &7

1507
=
.\9
8
e
1007
E
=
;
e 504
<
o
U- T T
& N ¥
&
3
.

P < 0.05, P < 0.01 or P <

-
&

&
&

+ 500 pM MGO

Concentration (pg/ml)

0.001 : Control group V.S. MGO group

P < 0.05, P < 0.01 or P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine
[MT104 E3+59] MGO E35Y|
@O MT1049] 52 NE5/S HolX| ¢on, MGO=/Jo Tigt s=oEAO0 R AL
R ERCREISIE
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10 pg/ml of Mixture [ § |25 pg/mlof Mixture NS | 50 pg/ml of Mixture

+500 pMMGO

Concentration (pg/ml)

P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. MGO group
P < 0.05 P < 0.01 or P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine

[MT104 =3=9] ROS 9AlE]

rpy

O FEAA= MGOA o] ojgh ROSAE tisty sk=oEH0z ROSE oAl

(th) SEAA 9] MGOX 2ol =8 | MEA OjXl= ¥

Ratio of Ba/Bcl-2 Ratio of C-Caspase 3/I-Caspase-3
MGO (500pM) - + + + + 23 20
. Ml?(t.ure(pgfml) - - 10 25 50 - ] . i -
Aminoguanidine (1mM) - - - - - + gk - s I
z £
v 415 - £
Bax 3““” b : =10
2107 ” 3
Bl2| wwewanamunne| i =B i
Total Caspase-3 E 0.0- - e
Q\\“\ AR \,}’ e\‘e\ AQG S
Cleaved Caspase-3 o R & R 3\
N —_— & —_—

. ’W“ +500 pMMGO +500 pMMGO
o-Tubulin - ool Concentration (pg/ml) Concentration (ug/ml)

P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. MGO group
P < 0.05, P < 0.01 or "™P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine

[Apoptosis pathway 7%

® Bax/Bcl-2 H|&3 ZARH ZAuf GA] ZEOolEA 02 XS A|ZAFEA} (apoptosis)
FUTEAl o] o] tlE a2 A (MGO)Y A2fo] ojste] 2AE I = Aoz UEHS.
e, & Y MT1045 A2ieh LoflA= M ZAFEAHapoptosis) w22 £45t= Bax©l
o] AA|= 1 M EZAFEAHapoptosis)E A A|7]= Bel-29] @ao] AAEo], & Lo
FAHEE M| ZAFEAHapoptosis)E Ao 2M AL BEZ FAA7|= A AT, E3
N ZAFEA} (apoptosis)E [-=5h= AF=of oJsto] &/datk]= caspase-35 AFGHO=
AAste A2 &l
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(Bh) SHAR9] MGOR #E=% MAPKs signaling &/Js}o] 0Jx]= I

W Control
B 500 M MGO
MGO (500 pM) -+ + + 4+ - 15 0 10 pg/ml Mixture
N - O 50 pg/ml Mixture
Mixture (ug/ml) - - 10 25 50 - O 100 pgiml Mixture
Aminoguanidine (1 mM) - - - - - + 1 mM Aminoguanidine
ERK | - T ¢ 1
== 2 = & 1.01
z R
PERK | s om o o v, | £
=
e WmERes ee o0 =2 $ : .
- £ 03 5 22
p38 | — — T —— — ‘ = I I s
pp38 | e L ‘ " pERKERK pINK/INK pp38/p38

7P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. MGO group
P < 0.05, P < 0.01 or ™P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine
[MAPKs signaling 74%]

@ MGOUFS A2]styd-g o p38, pERK1/2, ¥ pJNK9] ¥sio] AL txtof 85 A3
5715 }t Ng &1, 9iA, 2 Ugo] MT1043 A& 2]t 401]*% sEoERCR 7]

Sulalo] Wilo] WAAl5] AAElS. ol MT104 B32o] MAPK AlsFZ4 2ol onS
E35) stad= xlgo 7

(oh 4] MGORe] T2 F7isl: F=4el

MGO (S00pM) - + + + +
Mixture (ug/ml) - - 10 25 50
Aminoguanidine 1 mM) - - - - - +

Glyoxalase-I W—‘

+500 pMMGO + 300 WM MGO
Concentration (jrg/ml) Concentration (pug/ml)

#P < 0.05, P < 0.01 or *P < 0.001 : Control group V.S. MGO group
P < 0.05 P < 0.01 or ™'P < 0.001 : MGO group V.S. Treated sample groups
PC : 1 mM Aminoguanidine
[Glyoxalase THIA e 15

rlr

e MGOR Az Sew gd=AndoA 7hAE Glyoxalase system2 Z71A]7]

HA
e Qg 5, 38 AAl: MGO] 93] f=d AEALE AAste] WAL BEa%e
Efe oz mud

(8) Neurotrophino] tfst &H Axjo] 7| A AL
e MT104 E3r=0]| Neurotrophins (BDNF, NGF &)
=13
=

[
Y At TH A EX T 7)5S £ BAQ 1

ﬂJlo
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200

150

NGF production (%)
=
-

Concentration (ng/ml)

P < 0.05,

@ Rat astrocytes Sz C6 glioma Af|Z 30
4 92k EX5H9S. MT104: 5 59&X 02 NGF &

S7HAIA.

() 249 AFAE AE=71

P < 0.01 or

A9 Sl njxl=

of
o2

C6 glioma cell line

NGF

GAPDH --.-’

Ratio of NGF/GAPDH

_ 2.0
=

z £15
= 7]

= 10
= £

~ £ 0.5

Q\@\ ) N B Qg 0.0
N
¢ Concentration (ng/ml) c®
Concentration (pg/ml)
"*P < 0.001 : Control group V.S. Treated sample groups

PC : 10 pg/ml Cerebrolysin
[Astrocyte cellofA2] NGF &= ol wisiaf &

o

il

SHARE &A2]st & NGF Production A=
I R P

=7 x| = S
530 txl= 9%
. @ Conirol = i s
@ 10 pg/m1 Mixture -3
@ 25 pg/m] Mixture
* @ 50 pg/ml Mixture e
® 10 pgim] Cerchralysin (PC)
o .
H .
3 .
. = .
.- S
—
i F—— - — —3 +—
| Control | I Mixture (10 pg/mly |I Mixture (25 pg/ml) ” Mixture (50 pg/mly " PC (10 pg/ml
— T 5 = = — = =
E e s
wt
& 28,00 .
NSRS
B &;;-'."..- =
18h S
pres #.‘_5? i)
e Sy Al
oA T R, 'r g

D NGFE: Al7ZAJQFRIRLZ A
Neurite outgrowth &4
OlFE Y-S HeAstuA of
outgrowtho] 0]X|= 8%

AAIe] 7ol T

[Neurite outgrowth assay]

J2l82 N2a AJZLOA A2 g
%s}oq T1047} A7 GGRJAR S7to] 2 Al E7] 71
o A & Fof H|sto] ¥ A= = 9]& A O Eneurite

o
a
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250 2 * 150-
s —~
< 200- T = <
s eed
2 2100+ o
S 1501 =
£ pEeerdnpelisc :
= 1004 ; 50-
;;- 504 S
0- T T T 0- T T T
\‘0\ D —\:’J PN & D -\f'«‘ o
G o
Concentration (pg/ml) Concentration (pg/ml)

P < 0.05, P < 0.01 or P < 0.001 : Control group V.S. Treated sample groups
PC : 10 pg/ml Cerebrolysin
[CNS (C6-N2a) M| F0]A4]2] NGF F4]

@ C6-Nza Mj2] W4 $o NG
A7 e aele

|
o
o
o
o

A5t

Y,

1, MT104+= feAl o= NGF d&ds

o\

o

(2h &2 4[| neutrophin ¥ T T ol

Protein densify
-3

in

Concenmation (ug/mi) <« Coneenrration (g mly
D-AKT [ o s it | P-CREB(N) |5 5 5 o & &
AKT | s s e S CREB (N) | e e o v

Ratio of p AKTAKT Ratio of - CREB/CREB

20

in
Protein density

B

Proteln density

Protein density

=
b

o o
Concentration (jug /i) ™ Concentration (jg/mi) Concentration (ug/mi)

P < 0.05 P < 0.01 or P < 0.001 : Control group V.S. Treated sample groups
PC : 10 pg/ml Cerebrolysin
[CNS (C6-N2a) M ZZ0]49] neurotrophin 7|4 &l]

O® A&7t A2 C6 Mzl vix]E N2a NZ&of A A, SEA+= seo|EA0R
TrKA/ERK/CREB signalingS& =5} neurotrophin §5& UEHd

oh Aluto] €A 7o A U tiAb &g A
(1) A 0p2A wdlo] MT104A £oo] AN T aajy=y
(h %4 oA 290 MT104A Foo] g tiAMA] 24 @ Oy SAEA

© A% 0L9A Ul MT104A (UAIAHAIA+Q AL 478) Sofo] m QIx7)s ¥
Wl oiAb) et selstuat Zeuaye 23

@ CHARA] m2molelol] ARR3h Al2 ofelet 72

- 122 -



[MTI04A So0] 092 21 Qo) Al 5 ChAW Zeojdedo] AH83H A2 S5

Brain Colon with feces
Liver | Serum | am
'pﬂf: P | cortex Colon feces
Mormal & & ] & é 3
MT1044,
treatad 3 -1 3 3 3 3

= wmioss EAMTR. 4R A2 ETHE

® GC-TOF-MS ¥4 % chiiz S/ARAS g 233
@ @7 B4 ololE| thAe EARA A3t thE 2T MT104A A5)20] PCA, OPLS-DA 404
PC1(19.2%), OPLS(13.9%)ol ©J5] F=aistA] 2EE] o]l

%5]1 ﬁ_H EHEA SH

oo

® &
Serum ® PCA(+OC ® PCA OPLS-DA 55,
(+QC) R2X: 0.423,02:0.128 R2X: 0.554, R2Y: 1.000, Q2:0.834
™ N M 180 e, - i
d 7% T TN N - _\
rd . " - / : ;\ﬁy_r_w-t“-\_\ 3 ]
= " \ | o / MT104A .
/ Joc Mo, o s 1 1o / ' iNOR \
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Ferunm OPLSY{1AER)

[MT104A Fof Ope2 Rel Rff @A =29 GC-TOF-MS #A0 o t¥id A2 2

O O -

® xA 24 Hojy g SAEA Ay tiEv MT104A 43%{<to] PCA, OPLS-DA
FollAl PC1(15.1%), OPLS(14.0%)0ll sl +=SistAl 2% oA

Liver ® OPLS-DA  (r-0.000
® PCA(+QC) o FCa R2X:0.479,02:0.153 R2X: 0.302, R2Y: 0.985, 02:0.889
* il ™
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[MTI104A £of 0}9A B3 Q2] ZHxAle] GC-TOF-MS $40] U2 sz S424 2

o=

® gas 24 goE chisF EARA A AT MTI04A A12]20] PCA, OPLS-DA
AbollA] PCL(16.0%), OPLS(13.2%)0] ©J3] =ik 22E] o]l

L ] - =0.
® PCA(+QC) ¢ PCA e

R2X:0.479,Q2:0.194 R2X:0.415, R2Y: 0.998, Q2:0.902

P —T ol I
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FoTAT PCI(15.6%), OPLS(12.4%)0l O3] S2sPA T2l oA

Feces ® PCA(+QC) ® PCA ® OPLS-DA  (P-0000)
R2X:0.628, 02:0.243 R2X: 0.628, R2Y: 0.243, Q2:0.951
s S ] ] e o] e
. / i 4 ™ - r”_'j\a\\\ “; P4 - !
i s W / b |a T MTiosa £\
o/ s MTIA Wl / £ 17\ mosa °°§ / : i\
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£ . ¢ '! g i - \
s A I &1 K }a\ I ] g /
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" \"-. i // burd \\ NOR / °°[ \ A /!
, e \ so] 7
200, \\‘%-k__,_/"/ 2001 ..\\‘__kq— ___./'/ | Mo .-
250 | 250 s 200} —_—l=
b s o e o M SO 250 300 A5 A0 B0 0 50 W8 450 00 29 R EEEEEETED
L) LN orLss ram)

[MT104A Fof 0}9A 2® Qeff EHA]RC] GC-TOF-MS 240 g o AN 21

L 2 A)(hippocampus) +4 Hloly O¥HzF A=A Au 2 MT104A Ad3]+o] PCA,
OPLS-DA “ZJoflA PC1(10.0%) OPLS(8.0%)oll °Jsl F3i5tA &&= o]zl
ep

Al ® PCA(+QC) ca R2X: 0.458, Q2: -0.008 © OPLS-DA (e

(hippocampus) = . R2X:0.294, R2Y. 0.999, Q2:0.678
T ] e S ey e
" /’/ \\ " /_, x k /// L -
1051 4 #; ™, F " / o i
/ \ ™ S/ s \
o / ‘\OR \ : / o / o \
g s 7 4 % \ [ 8 \
A L= N3N N |
g k QC £MT104A ; 1 E } | I.f | 3 /
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[MT104A %of ulea el feff w2 A)(hippocampus)®] GC-TOF-MS ZA o] Thg g sAA At

@ %A (cortex) B4 Hlo|E] chAaF EARA AT CAZT MTI04A 417]70] PCA,
OPLS-DA Aol PC1(11.3%), OPLS(9.5%)9] 95} S=3i51A FL2E oA

Brain ® PCA(+QC) ® PCA ® OPLS-DA (0009

(cortex) R2X:0412,Q2:-0.010 R2X: 0.337, R2Y: 1.000, Q2:0.764

AL
=5 . o ™

~~NOR 5 L
S b 4 6 X
[ pe = / @ o \
o / /\ Aan] N A : \

P U k s ¥'o / X {' § \
\ \ /7) / i \\_ NOR “MTI044

=T

\lTl/i}-M A\ 1 5 ,_..f
A vt N A /
o S | Mo | L
ol
o0 AW WO B0 0 B0 W0 W W W W @ & & @ m m xo
reipny FER(133) o M Wi B ol R
LTI

[MT104A o ope2 25 feff H5£A|(cortex)9] GC-TOF-MS #Aol mhg o SAEA 2]

(W) B4 09 A melo] MT104A £ojo] o2 Ak ol € At Az 24

© 4 0194 1] MTIOAA (UAP+AIA-QAME £818) Sojo] me olA|7]s Bl
UG THALA] st stolst At Teupla) & opie EARAM S HPsllg.

@ 24 Autg upgoR agde Y W tsiA xtolrt s iAAIS AAstn
g vl wstlg

a&v
o

® Aol tigt OPLS-DA Axt, & 15 {19 Apojut= HAMAIE Adsty dgdmid=
CIETAS e e=3

@ FAREA A el a A3 MT104A 35 o 9]sto] amino acid, organic acid, fatty
acidZt iz Lo 8]5to] Z7tst= 74skS WS
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= Serum

Phenylalanine
1377  [Ornithine
1.189  [Lactic acid
0654 Glycolic acid
1.4 (Oxalic acid L
3-Hydroxybutyric acid Organic acids
Malic acid (6)
Pyrophosphoric acid |
Xylitol ]
1,5-Anhydro-D-sarbitol
" [Fructose ™ Sugars
1046 |Galactose (5)
0773 |myo-Inositol _
1163 [1-Monopalmitin “— Fatty acid
(1)

l i Amine acids
lutamic acid (7)

MT104A Sof 04 B3l g2 BAARS GC-TOR-MSEAo] T2 AelZ 2] it Bage )

® FRA A Al=2e] 1Fte] vlwE 954, OPLS-DAE 7|8¥to & Afoju= TIAMAIE
A7gst SFPFE-S 8|5 S
® 7txA 24 tiALA] &)l 23F, MT104A 2R 9] 2]5ted amino acid, organic acid,

(o]
fatty acid7} &0 slstel F7lete AFS 8IS
MT104A 0-0‘ L0 20

= Liver

Amino acids

{9)

Pyroglutamic acid
Glutamic acid
Phenylalanine

} Organic acids
(2)

Glycolic acid

Kylose
agatofuranose

Mannose

Glyceryl-glycoside ( Sugars

0.782 |Cellobiose 7)
0.806 |Maltose monohydrate

0815 |o-lactose monchydrate

Arachidonic acid } Fatty acid

12)

Diethylene glycal =
Adenosine-5 -diphosphate
Hypoxanthine . Ftc

[MT104A §of OReA BE R ZERA] A2 X2l 71e] hAMA] gl

@ "gRA tiAtA] Al&o] 2530 ¥l S 9514, OPLS-DAS 7|gto.2 Aoy A S
Aot gRTE S uastele. tAA B oAb el Aok MT104A 47l
9]5}o] amino acid, sugar, fatty acid?} A" o2 thxLof v|sto] ZEAsH 11, ¥hHo
organic acid= $7fst= 4¢FS ¥
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= Colon | w10 - -

Con
0725 [Valine
0.889 [Serine
0.801 [Threonine L Amino acids
1.079  |Pyroglutamic acid (6)

1.025  |Glutamic acid
0874 [Tyrosine
1162 [Lactic acid T o
1413 |hydroxyisobutyric acid - organic acids

0562 |Phenyllactic acid . (3)
0.796  {Mylose -

0713 |Glycerophosphate L Sugars
1145 imyo-Inositol IR €
0.767 [Stearic acid ] .
0.670 |Arachidonic acid I Fath;acld
1.115 |Adenosine-5'-diphosphate @)
1.077  [Uracil Etc.
1.220 |Hypoxanthine (4)

Uridine

0

[MT104A o 0heA B8 Raff CgRA] Al2o] A2l 9] tiAtA &gl

—Er%—l W*}Kﬂ %% of 2§11 vlwE {lsliA, OPLS-DAE 7|¥tC 2 Rfo|up= A E

SRl Ac) 37 E=

©) —E—‘ﬂq‘ﬂ’\ EH/\}Kﬂ shafd| . 23k, MT104A A3 o 2Jsto] amino acid, fatty acid, 4%
organic acid (malic acid, azelalic acid, pantothenic acid)?} MT104A01 20 _loH
tiAlAl e = controlof vlsl 4t Sugar®} oA PAIH 37HAE AQ]St organic acid+
controlo] 8|5 57tk

MT104A
con S
. 0748 |Valine
F eces 0.670 |Leucine Amino acids

% ' |lsoleucine
| . |Serine
0567 |Methionine
Lactic acid
Oxalic acid
3-Methyl-2-ketobutyric acid

W"'ﬂ hydroxyiscbutyric acid

(%)

Organic acids

@

lycerophosphate
Fructose
MN-Acetyl-D-glucosamine
ose monchydrate

Sugars

(5)

Fatty acid
(4)

Ete,
{4)

.|. J ‘—"'I'—"I

[MT104A o OpeA 28 F2ff FHAIRO| A2fw 7Fo] TiARA] 2afu]al]

Hippocampus®] tAA] £&=2] 21571 vlwE ¢dliA, OPLS-DAE 7[¥tQ 2 Afoji+=
QA S Adstar SFmE-S vl wstl 3. = & A](hippocampus) &4 TIAA] &gy
A3k, MT104A01 2% A] hippocampus Y hydroxyisobutyric acid, theronic acid,
glycerophosphateS A5t controlo 8|3l &7}st

- 126 -



@ | x=Z](cortex) THALA]
AR E 785t SFE S Hllo}‘i‘i% ] £ A(cortex)
Cortexo|Al= MT104A A#F o w2t amino acid (glycine, serine, aspartic acid A|2]),
organic acid (oxalic acid, pyriphosphoric acid A|2]), sugar=
S7FiaL, JtHo] fatty acid (oleanitrile A|2])= TAaste 4= &

2}) Metabolomics 7|8k A

& &% ADHD E':“_-] HX106

24y

() olet2 §= ADHD 22 % HX106 ol
2 G ADHD 2H 1 HX106 43jo] 2 &%

SHAHA
@ TAHA

Brain
(Hippocampus)

MT104A 00 10 20
/Con = -

1071 |Serine

1330 |Aspartic acid

L Amino acids

(2)

1353 |Pyrophosphoric acid

1046 |Glyeslic acid

0877 |hydroxyisobutyric acid

153

Monomethylphasphate

1270 |Diethylene glycol

0850 [Threonic acid

Adenitol

1514

0658 |(Glycerophosphate

1274 [Seylle-inasitol

(3)

l( Organic acids

‘_ Sugars

(3}

2-Menopalmitin
cis-Docosahexaencic acid
Urea

| 115
1027

1045 |Adenosine

[MT104A Fof opeA 28l Geff x4 (Hipppocampus) A|22]

=1t

FE28Y 15

Brain
(Cortex)

[MT104A §of 0t il 9af w5 %] (Cortex) Al&9]
@ W Uk BTolA MTI04A AA2 18] 2 28l (B4, U&A, o,
SEESE P RERENEEE RSB

S L oY SARY

maojy 2%

A7 AAl AgE 9 Aldjo] Q El A

mMT1044 OO 0.2
/Con -
0709 |Glycine
0605 |Serine

53 |Threcnine

Aspartic acid

GABA

1 (Cysteine
{Phenylalanine -
‘Oxalic acid i

| 1'021
1.172
| 0977 |

i ¥ ‘|_§4_ INonanoic acid L Organic acids

1039 12(3H)-Furancne
| 0769 |pyrophospheris acig”

1.230 LScyIIo inesitol
1034 imye-Inesitol -
0.836 |Paimitic acid JT

Cleanitrile

0895 Stearicacid )
0.712 |1 2-Propanedicl *

2o}z

nzoto] ALY AlRE offet 28

} Fatty acid
(2)

Etc.
4 {2)

A2l o] thAtA ]

HwS YsiA, OPLS-DAE 7|¥to2 Rjojit=
A OiARA el 2

controlof H|al| A7 A]

= Amino acids

(7)

()

Sugars
(2)

Fatty acid
£}

Etc.

(1)

A2l 219] thAtA &g

24, wo] go},

25 ¥ A U 718 79
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[f2 5= ADHD 2% Rl Al & UAA] Z2apdsdo] AMRSE Alg 55]
. Brain Colon with feces
Liver Serum
striatum cortex Colon feces
Mormal 5 5 4 4 5 5
ADHD 5 5 4 4 3 E
ADHD+HX106 5 3 4 4 5 5
*HALDE O S EEE
GC-TOF-MS #4 & o9&t sAEAS &dll fig2As a3
a7 A dlole ¥ sAEA Axt dia+, ADHD+, ADHD+HX106+0] PCA,
PLS-DA ol Zt7te] 1gste F3isp e o]

Serum

(e % ADHD ©% Q2) BAA|2| GC-TOF-MS $Mo| me thazy §7

® PLS-DA (P=0.000)
® PCA(+QC) R2X: 0305, R2Y: 0.994, Q2:0.857
15 ol e ‘ [
e ~, "
™ /QC o ADHD " / \1.)‘;11’
wl / . 2 THX106 \ \oR ( &, \\
5 i I'I | % III g g - = & \
5 M 3 ADHD 5 : 8 ¥ B ]
] I : p | g' P y . L /o: a;\ /
il N / \NOR e\ / (st /
8 . 3\(}& /r 408 4 \2|~ P \\ ‘\!1}] -1,6;
I o ADHD N )
. R ey :,/ 50 ‘“\mﬁ_‘___// \-,______ﬂ..)
il 00 A% 400 50 @ a0 10 150 200 -200 -ALH A B ] -] 0 %0 150 400 5 L] L] 100 150
PCY(108%) PLS1 (104%)
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@) UHPLC-Q-Orbitrap-MS 2 2 E A2 PROFILING DATAES PLS-DAOJA A& VIPI, VIP2
FRE 71800702 EF U 24 ALt Aolue tiAEAE A 2 S5 S

@ A oA olu|wAt 2%, fatty amide 5%, glycerophospholipids 11%-, sphingolipids
2%0] Apojut= gIAMA = AEE

@ 131t xpolE H7] s AEH ?:37‘4 HAEAOf] oheh A e wE e #A42
by

@ ofu|=4te] 732, Phosphatyrosine 2 2 58}01'31 ol Qs oixet oyl o]
7t HES B9, MT104 S0 WM, AM 2% FSUsHA a2+ ofjy] &&o]
7 Y-S BEXa.

@ tert-butyloxycarbonyl-O-phosphotyrosine2 WM, AM9] ifj&lo] tjxF thy] Alo]stA
et e,

@ Fatty amide?] 4%, &d=sto| 38 A7} WOH| S7sh= &2 ®olil, MTRoj+ WM,
AM o] FdsHA “JL_EL y] 5715 }t S 2.

) Unsaturated glycerophopholipids= A2 & =slo| S8 A
WM, AM & tix+ oje] 540 tisiA] compounds Ofth 4fo
AMC] ﬂﬂ'%jol USR] LS.

@ Saturated glycerophopholipid= & =sto]l{ G4t x| ZtAst=s TS
Folof oM &= AT WM, AM 2% i+ OiH] s dasts HiEHE 295

@ Shingolipid= ¥=stolt] F& Al 5715t 4= l‘i?‘il MT104 Fofo] olsf] tiA=
Sl 2%
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e
o
e
4%
lo
=
=
=

ﬂJ[o
e |5 4
58
u[o

gt jAA mzatea
® YEA PR 252 ol§ /1R T b SARNS 259
@ PCA #4945 &dll 28 + F tAA pattern analysisg 345t =

24 4w, GC-TOF-MSE: A@zol oha 2Als: 43S 8. Ju,
UHPLC-Q-Orbitrap-MS= ZF 215719] clusteringg Ho|HA] PC1 (15.97%)0] 2]5iA
BETHW, WMt d=sholt] f=t (A, AM)S 2 FLEX|ojX]= FFo] B
(A) (B)

A°X=0.458 Q’=0.140 RIX=0.284 Q=00562
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2
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[GC-TOF-MS (A) @} UHPLC-Q-Orbitrap-MS (B) &#Alo] w2 wxZ] CjAMA]] m=ord®go] Principal
component analysis (PCA) Z1}]

SHZ clusteringg 598

@ PLS-DA £4 23}, = 7]7] ¥4 v% 7} A2] 1
L. (W, WMJ/[A]/[AM]C. 2 PLS1

® GC-TOF-MS 7]st &inJFO]%Oﬂ olst mulo]
(33.02%)7} PLS2 (7.11%)0] oJaf urde ol

® UHPLC-Q-Orbitrap-MS©e] 7<%, PLS1 (15.
[A, AM]2 U9, PLS2 (11 86%)0] 5
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[W]
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shA 2A [W], [WM, A, AM]2 2=
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(A) (B)

RZX=0.690 R¥Y=0.995 (*~0.852 p-value : 0.999 R2X=0.499 R?Y=0.994 Q’=0745 p-value : 0.819

|

100 100 MI‘I\\\
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00 s 100 \\W ‘
|7

200 100 0 100 200 450 00 50 0 50 100 150
PLS1(33.02%) PLS1(15.69%)

[GC-TOF-MS (A) 9F UHPLC-Q-Orbitrap-MS BA0o]] m}2 XAl thAtA] T 2u}dalo] Partial Least
Squares Discriminant Analysis (PLS-DA) Z 3}

PLS2(7.11%)
PLS2(11.86%)

@D GC-TOF-MSZYE de mzataddy] go|g S PLS-DAOJA] A& VIP1, VIP2 £X]&
RO0M0E M ] 2 AR HOIe RS A o EHALE

® 2ol ololedl 125, A4 A ALF 175, 1 63, FU 9 melojgs 55,

4%, BIERQl 235-0] RPoju= OAA = AEE Q)

©), Heatmap analysisg &ol 157te] xlo]& H7] Hoﬂ = xR giARA o] digt A
gl is Ueha B4e 2ot e

ofu| = 4te] 49, d=stolt] fY Al OIA| 2 TAsShs 42 B, MT104 Fofof QJajid
CHAFA OFCF %OlOJ EHE 2S

@ 1 %, aspartic acid, phenylalanine, threonine2 MT104&oof 2Jsf WM, AM 2%
371 MEg wof wAstoln] LR WThEL S Y

® E3t GABA, glutamic acide= dA+olM= TASHR L, 5xFAD G 2 Ho]
MT104F00|A Z715t= WEE B

® B & valine, isoleucine & =sto| S
MT104501 20 £z ol cha Zashe

® FFO AL, TASo|N g Al Flhe Y
TEeRow UA M-S EJ 712 Scyllo-Ino tOl‘i“i%

® APate] F4%, d=stoly] g Al Fastes ddE E 1, Arachidonic acid,
Monostearin, Oleamide= MT104$—01—E WM, AMO|A TR+ TiH] O A 7156 43S
X

w714te] A% A= d=stoly f Al TAsHs
acid= MT104 &o0f Qs oA 7}0}‘— 733l

@ Succinic acid+ SXFADJ MT104 Eo]FtoA ot TR TjH] &7tst= F3¢S HI9S

® Hydroxyglutaric acide ¢ =35to|n Sulof] o5 76t i8S B 1, MT104 §oioj
o5 35ROz Zrdl AL UAS.
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(A) (B)

[ ] | .
0.0 1o 2.0 0.0 Lo 2.0
AW WM/W | AW/A A/W WM/W | AW/A
0.59 1.01 1.18 Aspartic acid 1.08 LysoPE(22:4)
0.68 i1 4§ 1.14 Phenylalanine 118 0.92 1.07 LysoPC(16:1)
0.82 1.12 1.06 Threonine 1.04 0.93 1.07 LysoPC(22:6)
0.58 1.00 0.08 Acetyl Aspartic acid * 106 0.90 1.09 LysoPC(20:4)  Unsaturated
0.80 0.55 Lysine 107 0.92 1.01 LysoPC(18:2)  glycerophospholipids
0.67 0.99 1.09 Gaba 1.19 0.93 1.04 LysoPC(18:1)
0.71 0.97 1.03 Glutamic acid 120 0.89 0.98 LysoPE(16:0)
1.25 1.40 0.97 Isoleucine 1.10 0.82 092 LysoPC(17:0)
1.25 129 1.00 Valine 138 0.92 0.87 LysoPC(15:0)
0.80 1.02 0.97 Glycine 136 0.99 0.85 LysoPC(18:0) Saturated
0.89 1.05 0.98 Serine Ao acids 131 0.97 1.04 LysoPC(16:0)  glycerophosphelipids
0.67 1o 0.76 Tryptophan * 0.86 0.98 0.89 Oleamide
Scyllo-Inositol 0.65 0.95 0.82 Octade canamide

1.00 1.17 Myo-Inositol 073 1.01 0.71 Palmitic amide

155 | 060 | Fructose * 095 | 113 | 076 | Linoleamide Aty amides

1.29 0.70 Mannose Carbohydrates 120 i 0.95 Tetradec i T

1.25 Inositol * 119 141 097 Phytosphingosine I

0.91 1.00 1.08 Arachidonic acid 1.06 0.94 1.04 Pantothenic acid
0.96 1.01 1.03 Monostearin 1.18 1.06 0.92 Glutamyl-Phe nylalmlin(e)merS
0.71 1.10 1.06 Oleamide
0.84 1.01 0.97 Octadecanoic acid
0.94 1.02 0.94 Oleic acid Fatty acids
0.86 1.00 1.00 Palmitic acid
0.82 1.03 1.07 Malic acid
0.74 1.00 1.18 Oxalic acid
1.31 0.93 0.65 Hydroxyglutaric acid

0.82 0.98 0.92 Lactic acid

Succinic acid Organic acids
Urea *
Guanosine

116

0.97 1.11 Inosine

1.01 0.91 Uridine

1oL % HypUz Aifthilic Purines&Pyrimidines

1.01 0.87 Uracil S :

1.00 a2 Ascorbic acid

0.89 117 | Pantothenicacia Others
[GC-TOF-MS #4 (A) ¥ UHPLC-Q-Orbitrap-MS (B) o @& 2z} dg9] Atolut= =24 thALA] A
Aol stef vlwEA Avk W, wild-type F4 thaw WM, wild type+MT104 Foj: A: 5xFAD ¥ =35}o|
o Az thx: AM, 5xFAD + MT104 &0+t *, p<0.05]

Fdar oejojd AF2, dxstolt] FEof ofsf OiAlE2 dAasts 4 B,
Guanosine, Inosine©] 5xFADQS] MT104 Foj-ofAl &7 st= 43S HA
H|E}RIC] ascorbic acide =50l b Al Zdasts ddE B, MT104 £of+ WM,
AMAA BER 02 F/lst: 4TS BAL.
UHPLC-Q-Orbitrap-MS 2XE A2 m=zatelad fgo]g S PLS-DAOJA] 42 VIPI, VIP2
2212 712607102 WASY 22 AP Aolus ARA S A U SRS
] R R of| A glycerophosphohplds 11%, fatty amide 4%, sphingolipid 2%, 7]|E} 2%0]
Aoy tAA = AdEE Q]

Heatmap analysis2 &dll 1-57te] Ato]& B 7] sl ABH w|2A] thAAof gt Ay
Fopolig Uehln 2A2 23stde

Unsaturated glycerophospholipide= & =sto|ty §8hof Qs £7}6t= ATFS H I,
WMol 49 ca ol Yashs Y, AME S7HH 4E RS

Saturated glycerophospholipid= & =sfo|t{ S-gF =
MT104 Fofof Q5] WM, AM Z5FoA ZAshHs 4TS EA S
Fatty amide A¥92 ¢=sto|t] F¢ A Gasdtes 4TS B, MT104F90f QJsiA =
IR 2 gashs dds 2 Otﬂ Sphingolipids= & =
BT B, 5xFAD4 MT104 FofFof|Agt vt 2 T AshHs

@@@@@@@

(= ’E}?_ w2 O3S0 Tt 225 R &% WA XA A+

2% B0l 25 U ChA] ATIAZ Lotws| Yol AP A 92 ALt L

/\}%PQJ fecesE O /\ L dlof ofjsto] fecal microbiota transplantation (FMT), +%& &
S gtozn A T Aol S 7] s TAK] meuAA S A
@ 1538 AE 9 Alm 2o gt JE = ofgfiet E3
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[8= 3 Olx] L QA mulo] AA| Alg Y]

(op) &% Ag A*H B9 Y short chain fatty acids (SCFAs) A3z BA

@®© &% Al= Y SCFAs 29 %“1*47113 dote 7] 254 UPLC-Q- TOF MSE 0|85} 6714
“X‘Oﬂ B B s S = o)

@ 671x] SCFAsO] 1‘41°J Total SCFASJ Y= HlustYS o, Human 15041 147t Aol
$2 A7 =2 Ao Blel 3Y0] =2 A2 & 4+ S, ESH Mouse 1F2,
NC>E>Vx>D>DE>VxDE>VxD>VxE>FVD>FHCS&0 2 =

® Zt7ro] SCFAso| tfjst 229 stefd|w Ay, Human WAl 5= £ Q THAX|HFARQ]
Acetate Propionate, Butyrateﬂ 747 sE AFof| A, Isobutyrate, Valerate, Isovalerate =

23 AFEOA AhiRos =2 FFS BEXS

@ Mouse THAI RN = AR 4T dI237F 71 =2

Valerate: B¢ 20177} A4 5] dlazuct ke ge

o
o

S Y93, Butyrate,
o
AA

bjo tjo

W Acetic acid

m Propionic acid
O Butyric acid
0O Isobutyric acid
M Valeric acid
O lsovaleric acid

Concentration (umol/g DW)
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Acetic acid Propionic acid Butyrie acid

Human Mouse

Isobutyric acid Valeric acid Isovaleric acid

:E,ilﬁmhﬁﬁﬁiiii -_;,iiﬁmhﬂﬁﬁiiii

[Z¥ Az W9 6714 SCFAse] 158 &7l
(8h) £&% 2% ¥Y human feces A& tHiZ SAIEA
@ At 2% AR &2l tisto] GC-TOF-MS 717|124 & ¥l A2 +s51a
@ PCA &4 2, A4 Al 25 (HC) I & R|47F =2 250l (VD)7F 2AiH = 422

Hon, OPLS-DA &A1 A1}, OPLS1 (8.58%)0] 2JsliA] HCe} VD 1&o] FsisHA
2ol

[PCA] [OPLS-DA]
R2X=0.279, Q2=-0.0911 R2X=0.691, R2Y=1, Q2=0.436, p value=0.828
HC * VD
- = = L]
g g
s
Pet (;s.nm T orLst lts.ss%l“ ik
(At 299 A Alzoll A et Al =& A7t w2 7 2800 sk GC-TOF-MS 240f theh o A1

(Ah) &5 28 29 H B 7 oSS S 02 229 AA Alr A 4

O 29 % FE 7 ]SS o1&t & 10709 opeA 250 tisto] FMTwE, 77710l tigt
25 FAF, 2 Fol st F5 Fol@ 1] Aol Fotur] §iahAl 37Hx] SETR Lol
iy SR Alse

@ ©A, Setl2 FMTof ther &2 Fotsr] s, At AHg &HS o]Agh FHC,
Qx| 3T} B AlRYQ] B 043t FVD, o} A% £olotx] ke A 4] NC 182
H| W5t

R2X=0.250, Q2=-0.0386 R2X=0.209, Q2=-0.00777 R2X=0.417, Q2=-0.0025
£ . g P g = oy
B Ve . 5 g . o %
7 i "c."_.“?‘?".?! - ) Pc_{u-i-gm : ) _pel u'e:w' T
[FMT o]Al ojeA ndlo] &X wxA] By AHzo] GC-TOF-MS 2410 thst Principal component analysis

(PCA) At
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@ PLS-DA BA Anp, 7+ XMa]d¥ 2 WHY o0, FecesS PLS10] )& [NC, FVD], [FHC]Z
WA 9 1, Plasma, Thalamus:= PLS1 =2 20f 9Jsf [NC, FHC], [FVD]2 ud

R2X=0.306, R2Y=0.993, Q2=0.666, R2X=0.205, R2Y=0.745, Q2=0.0623,

RZ)( 0.134, R2Y=0.792, Q2=0.0774,
p value=0.882 ' p value=0,544 P value=0.898
FVD |
ey ik FH
o®
g £ g € Y=
a2 o 3

i K] i . : 4 °n . °

FVD FHC FHC FVD
ey : ;

. [9- I . . PLSY [11‘??4]

PLS1 [8.31%]

[FMT o]Al 0}2A gHlo] FA LR Al B A=Zo] GC-TOF-MS EAof tfgt Partial Least Squares Discriminant
Analysis (PLS-DA) ZAx}]

® Set22 U|FAIFZEA S0l oA F-H-F A dHdS AT 1EJJ} SR AL, OFFAE
FolohA] 2 A4 # NC 1§, ob% 715 FO5HA] A2 4% F Vx, = Fo 252
o} J=
=

Gt 702 2HHE DF Sol? VaDIF, SOlolekn URA B FelP VS

DE &A Foi+ VXDE_EQE 572 H|wate S
® PCA 24 2%, A% v¥ Alge 9 719 250 X
Alge NC 25 YAl Ure 432 2ds
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R2X=0.362, 02=-0.0797 b i o o R2ZX=0,387, Q20,0712
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el * 7 . . [
g &5 Z L E i
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@ PLS-DA BA A3} B¥ Alg2 J2 719 xjo]S H7| 9ot nHl 3Ky
Plasma, Thalamus® AAF 2L (NC)QF £=F9 F3ist L2 S BIoy, &
oAl PLS20] 9]aiA [Vx, VxE] [VxD, VxDE]Z U

R2X=0.102, R2Y=0.604, Q2=-0.00951

R2X=0.0889, R2Y=0.401, Q2=0.0965
, p value=0.852

p value=0.451

PLSZ (3.88%]
PLSZ [4.86%]
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DE‘ _“_vLs_i_(-{nj?u ) T o Fl-smmu
(01747 EAles AlRSeh oke20 5 Fojof tigt 250 tigt 84, =2A], 2% &9 GC-TOF-MS 24 7]9t

Partial Least Sauares Discriminant Analvsis (PLS-DA) ZAy}]
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Set3= A #¥lC Ao 7 0= Fofo oot IFS dotEr] Ash,
FNC 5, B Aol f25e RUsts o= 345
Det ol D1g, §9+olzty 2%l Ext §ol E1g§, D.E §A] RojL D+E1FOo=

132 vaRE
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q
m
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o
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@ EHozuE Held AT 63 02 Solo] o3t YIS Lohus] gal, ofRE
Solstr] o2 A4 A NC 18, A4 5o $258 gusts 202 345E D S0
D1g, golFoletn ¥f3l E# Fol? E1g, DE 54 Soi7 DEIFOR 428
NEGE L

PCA £4 A U 1gol EAEE 3T BY

R2X=0.332, Q2=-0.082 R2X=0.147, Q2=-0.0417 R2X=0.332, Q2=0.116

PC2[6.36%)

PC2 [6.94%)
"

PC2 [9.7%]

T, P L4 i PO TN

[ o 0] F5 Fofof tist TFof thist &4, L&A, 2H AEo] GC-TOF-MS 24 718t Principal component
analysis (PCA) ZA1}]

@ PLS-DA 23}, SET3 4H & £olot= 7 Aelad2 e glon, PLSIl 2J5iA
Feces:= [NC, E], [D, DE]&, Plasma+ [NC, D, DE] [E], Thalamus+ [NC, D, E] [DE]2
s AFe 8y

R2X=0.101, R2Y=0.546, Q2=0.042, R2X=0.102, R2Y=0.604, Q2=-0.00951

p value=0,936 , p value=0,942
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[ utQLof #3 Fofof st 5ol tist @7, HxX], B8 BZe] GC-TOF-MS &4 7|8t Principal component
analysis (PCA) Z1}]
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[Amino acids]
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MC E D DE NC F D DE NC ! D DE NC E D DE NC E D DE HC D DE NC D DE
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[Organic acids]

hC T B O WC i D DE WC | D Bk MNC [ D DE MC I D DE HC I D DE
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o od .
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w2jgt &3 Fo{5k (SETS, 474#)e] PLS-DA 223 7|fto = & 47719 Aojy+=
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® ofujiite] F2, fiAACe =z tixtut Dyt Folt B Evt Fo{41Q1 E, DE ofjA
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Sol 7L E 23 £oj79l DERTH Atjs oz gapo] ZFastag

® T T gAAIe] A%, tiAA s 2} Dot Fofjqt 25 Ext £o{5Ql E, DE oA
Yrjzioa wepol 5716l e.
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gapol S71e1A e
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Jasts 4Fe 2
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@ Hypoxanthine > Ext §0{41Q1 EZ-g0] o] H|off o=z 9hafo]
DI £o7: Ef ¢ Fol7el DERG Hrjsoz sl gastae

@ Amine A|E2] Ethanolamine <, Et £0{1Q1 EJFo] tix o] Hlsf] JjA o=
S7rst ¥tH, D Fojits Bt 5 Fo{4iQl DEXET FJOisl o=z ghafo] ZASHY

® Vitamin A29] Hydroxynicotinic acid & & +3 D £ F 2% E+ FojLQl
oA oA er gsfo] F7che 42 Y
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At ds) oA sdgt HeS ¥ol= A2 Edoll st §F o= A5t 8719 TiAMAIE
A7gsto] violuiA = AMA|SEALA} &

@ AA st vto] Qu}AH = ofo|x At A2 Q] valine, isoleucine, glycine, phenylalanine 4%-2
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» ¥ 200 mg/kg MT104
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6

3

0- r T .
+ + +

MGO (60 mg/kg) -
MT104 (mg/kg) - - 40 200
Trp (40 mg/’kgy - - - - +

#P < 0.05 V.S. Control group, PC : 10 mg/kg Trp

(Vg 2ol 574 (Y%, drdZol AR ofi%, dvgZol B«




SIS FOIAOAE AT SEoEA0E O Zols
St Q

1
SRAE A4S A 4G9S, Bal 500 me/ks MTIOH A0 TPEE B
AFGET 9 Trp (40 me/ke) HTEAZT AR o] 3% G5S Hol: g
ol 4 U9l

(2D Open field test

B)

40 my/kg 200 mg/kg 40 mg/kg
MT104 MT104 Trp

MGO

(A) Control

Distance

Time in eentral zone (s)

MGO (60 mg/kg) - + - + "
MT104 (mg/kg) - - 40 200 - Pattern
Trp (40 mgrkg) - - - - +

#P < 0.05 V.S. Control group, P < 0.05 V.S. MGO group
PC : 10 mg/kg Trp
[Open field test (9%, Central zone M= A]ZE of2fZ, Parameters )]

® MGO= fF=d =224 MT104 3 TrpS &4 d7-Folet & BAgdE Jes 54¢
Aviel 5y Zof AEee : 35t 23, MGO A2l 2o|ME $4Y (central zone)S
A7ts =7t Rl o Hdaste 4gS UeEhde A8 4 2ds. W9, MT104
A ZAAE GelMolA o} FHNNS AWIE BEs S718e BT,
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150 =
2 o« £
g g
E g
= . =
MGO (60 mg/kg) - + + + + MGO (60 mg/kg) - + + + +
MT104 (mg/kg) - - 40 200 - MT104 (mg/kg) - - 40 200
Trp (40 mg/kg) - - - - + Trp (40 mg/kg) - - - - +

7P < 0.05 V.S. Control group, P < 0.05 and P < 0.01 V.S. MGO group
PC : 10 mg/kg Trp
[TST & FST test (Y%, TST test : 22% FST test)]

® w2]A4L (tail suspension test, TST)o|| st &&5 GARI =0 D]X]= %}/\ga =5}
A3, MGOA 2]+ 7/d+ (control) OjH] {202 BEXNF Foh= F e
7<7}0P° sholsk 4~ Qloj e sk MTI104 1%+ (200 mg/kg)o|A= MGOK%

SAAl S77F Ao R 7“*0“’ ghelgt

@ ZAl+P™ (forced swimming test)Oﬂ ot &% FARE Sl D]il% FTZ 54 A3
MGO Ag]#2 TST Zutel sUstA ol visto] folAloz JoEA o s BEAAE
Fote= A2 &Rl 2. HJD# ghHH, MT104 1-5%= A2+ (200 mg/kg) oAM= MGOKM |
ot BREAAE FYA o R AAAZL 1 852 PCH (40 mg/kg Trp) Bo} 4515

rOl'
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(v} GO ¥ MGO level &4 (Plasma)

(A) Chromatograms (B) GO & MGO levels

Baq 2-MQ (10 M)

GO (Quinoxaline)

GO (pumol/mi)

MGO (60 mrhg) EE
MTIM ok - - 4 20 -
Trp (40 mgyky

2
3
g
=

MGO (60 mg'kg) e+

M (ke - w200 -

Trp (40 mgrks)

P < 0.05 and P < 0.01 V.S. Control group, PC : 10 mg/kg Trp
N.D.: Not detect
[MGO level &4 (Y%, chromatogram : 222 mgo level test)]
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(AH) GO ¥ MGO level & (Large intestine)

{A) Chromatograms

b g uinoxaline (10 M) SMQ
i
\

(BYGO & MGO levels

GO (Quinoxaline)

e 22MQ (10 vy

2MQ

Quinoxaline

=

GO (junol/mg wt tissue)
= =

MGO (60 mykg) - s 4 4
MT104 (mpfkgy - - 40 200
Trp (40 mgkgy - - - +

MGO (2-MQ)

&

MGO (pumol/mg wt issue)
B 2

MGO (60 mg/g) - + o+t
MT104 (mgikg) - - 0 200
Tp@mghy - - - -+

* PC : 10 mg/kg Trp
[T W GO & MGO level &4 (2%, Chromatograms : 222 X2h)
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2
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o
o,

© 24 +=9 Ul GO ¥ MGO9| &2 FolARl Aol& B =
gto]-8 2]5to] immunohistochemistry staining £ F7}AQ1 H 171 = Q3!
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(o}) Glyoxalase I (GLO-I) & II (GLO-II) &g
) Tl

R

Glyoxalase 1 (29 kDa) e G G e S . . G - - 1

Glyoxalase I (24 kDa)

(B)

GLO- / a-Tubulin
(Fold change)

GLO-11/ a-Tabulin

o6

MGO (60 mgkg) - R MGO (60 mgikg) -
MIL04 (mgkg) - - w200 - MTI0 (k) - 40 200
Tep (0 migh) - - - + Trp (40 mgke) -

PC : 10 mg/kg Trp
[Glyoxalase I (GLO-I) & II (GLO-II) &3 (¢, &/ "It ; olfj&, AP
@ Al27}t Ael® 7+ 180 7+ FAN MGOZE
& 11O]5ha ) o] o] ake Q. R MGO A oAt 2 waere
Ato]lE HolA] ¢foroi}, MT104 Ag]#2 sroEAo 2 o539 HAFS TUHAZ =
Ho= s,
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)
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e
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2
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o
d
o
o
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-ll>l
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(#}) TPH2 23

TPH2 (55 kDa) | %

- "---—...-—....———-—'“‘

a-Tubulin (55 kDa)

TPH2 / ¢-Tubulin
(Fold change)

MGO (60 mg/kg)
MT104 (mg/kg) - - 40
Trp (40 mg/kg) - - -

#P < 0.05 V.S. Control group,”P < 0.01 and “**P < 0.001 V.S. MGO group, PC : 10 mg/kg Trp
[TPH2 &3]

@O Trp& tryptophan hydroxylase (TPH)& 40| 2]5}o] serotonin® 2 A gtk]= 7102 o7

A QA o]9] HAPE oRIF L5 AUE] e Aoz Bag. meA, Hof| EAfist=
TPH29] T o U]X|& FF2 &QUstLAr 5tAS MGO A2|doll A= 7/l vlst
of TPH29] ¥HFS feldor ZTAAZIon, MT104 Al &FEA o=z PCH (40
mg/kg Trp)l} FAFSHA TPH2O S SHiAlZ]= Jle= =ld. mabA], MT1049] &

M AgA o=z TPH29| WS SHAIA d9es 2l 7|osts Jo=z Atrd
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2) ARZRA $H RR(10F) L AAZ(234F) 7154 BIHE S 9AF AF(HY2782
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MENZ B g5l HU 45 WHA JHE #F U2
|
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¥
‘ ¢Ix?l5 WM 2F scale-up ‘ ------------------
¢ MPRO =2 -
= = e L HY7715, HY8002 #= &9
At SO Zu% Solol [ays
(MPRO Z2ANZR2 2 | | s IR ) T2 0| PEX 2)
[4N] % AL flow chart]
1. ABANZE ¥8 852 7K+ UA7]s 7 |4t E=
k. gaE Aa wul
1) §A4k# 105 Al2AIE 24 : BL T+ MRS jx] 200mlo]l 8} — PBS A& 13] — PBS
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- 148 -



|u

®hr0e00L

= 1077 average CFU/ml Z7Z71%x CFU/g
HY8002 77 78 77.5 7.75E+08 0.3 5.17E+11
HY8004 60 80 70 7E+08 0.3 4.67E+11

HP7 135 101 118 1.18E+09 0.7 3.37E+11
KY1032 241 262 251.5 2.52E+09 0.4 1.26E+12
HYZ2782 335 304 319.5 3.2E+09 1.4 4.56E+11
HY7207 119 124 121.5 1.22E+09 1.4 1.74E+11
HY7601 60 57 58.5 5.85E+08 0.4 2.93E+11
HY7712 159 191 175 1.75E+09 0.9 3.89E+11
HY7714 158 159 158.5 1.59E+09 1.5 2.11E+11
HY7715 217 207 212 2.12E+09 0.8 5.30E+11

[FAHAREA]) A& CFU/g]

L0 /| —
5 g |  —

ABFNZE =4 23808 ey A 232y
AZAA|E: Atge] A7 A EE SK-N-SH2
JA] W 7|ds2al 2ALEA ot 2o|E-H|E}, L-ZREH0]E, A 2E|FAHE
AN RN N Z=4dur2S UElE= 2AMEA XA F2E | =
F2E|F2H R0 9] GEEE= AFAL E4uk2o ek BS §
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E ) % * & ool
-‘:_:‘ oy
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ogl@ g3 egIFIIG T
“gRe"gRS "8R3 8832 8!
Corticor  HY7715 HYB002 HYB004 HY2782 HP7
[Corticosteroneo] QJst AIZNZ A H35 i}
AZARZ 5253 Uetd= §AN A_EJL&
F2EIAHZEO] 95 SrE= *Jé Nz 5258 AsiS 7fAsHs QAN &
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@ BDNF (WA14AI% 24 94l 94
® Caspase 3 (ME A2 2 SHx) SHAL W £4
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Retention test

Gi-skmn G %c—x_r‘ G- Qcc— Gi- “(,c— G('Sc— Gi-Sco+
Scoponmm HY 2782 HY 7715 HY 8802 Donzpezil

> Qudd]

%_‘:' Si:= Al - }‘\J%Xl %}1\“1\]3-]2 %E:)‘_]: (‘)lxlai i]-o]
scopolamine FoJA] QIX|Ho] fojHoz ZAasts Zlg &l
o

o
Scopolamined} §AMF EA] £ojst 42 scopolamine THEEojA| WLt Q1|2 o] Z7}3t
k=1
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NOR test
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%
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0.35
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o QRS 'a IF JANEY HholQ ofA 24
@ Y] sfjopxAofAQ] HF5 Alo]E7IQl TNF 57
: Scopolamine & 2]¢to] AAIAHTE Q35|84 A& A4S
A AP E A l‘41+ﬁ_L(d01r1epezﬂ)0ﬂH Scopolamine 271} S.9]A0l xjo]=
UEFHA] 245

Hippocampus

-

THF (pg/10 ug protein)

5

Sham Saoopol armd ne HF? HY.1782 HY TS HYENI2 Donepazil

@ = mAAA O] X Ato] gFEQl TNF &4
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1} Scopolamine

: Scopolamine A 2]to] g+ af v]RsH YERELL, HP7Z %ié} UA] HY2782,
1 K

HY7715, HY8002 SAtAd A2+ 4 R (donepezil)o]

Aelzurt 57t

THF [pg/10 ug protein)
=]

ptele St T TR

® 4] siotEalolAle] ¥ 2 orelxt BDNF %74
. Scopolamine A 2]to] JA#A BT @358 &

Cortex

A

1
(donepezil)ol 4] Scopolamine &A2]wt1} §-2]/d%= Alo]&= UA-S HY2782 A 2]Hof| A

oslel x2 o 7hado] Uehd

BONF (p/100 ug protein)

@ B-amyloid(AB) 40 5= &4
: Scopolamine & 2]1} AAFLO]

ARAO [pg/mi)

Hippocampus

Aol7t AL, HY2782 fAtt A2

ARA4OD in Serum
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® FAJA 9] B-amyloid(Ap) 42 5= =74
- Scopolamine A&jwo] BB gold A S7bekglal, HP7, HY2782, HY7715,
HY8002 #atwt Azl /g tixw(donepezil)oll Al 7o A G 4stlS

AP42 in Serum

ABAZ (pe/mib

® AAMZ 25QXKBDNF) 5% 5%
: Scopolamine Ae]o] YT HTt foR o2 AAastgly, HP7, HY2782, HY7715 {4t
o+ Ml 9 gA gix(donepezil)o|A] §ojRlo g ZI15191S

BDNF in Serum

BOMF (pgfml)

@ A9} SICAM-1 = 574
: Scopolamine A2] 0] FA W} 058 £2 FASHR T, QAR Ael? L Y tE
(donepezil)o| 4] Scopolamine A 2]} 59149 Rpo]= GRS

sICAM-1 in Serum

=]

SICAM -1 {pgfmil}
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4. JAXPIA 3H HA= A
7 ABAME B 85 JAdE &K 2324
N2a AlZdobA| Lol A] corticosterone 250 uM =Ao] st Hs g% T7tsto] 70% oA A
A Ak

i

2 1 2 3 4 5 8 g9 10 11
A ST T R T R Ve = == URE | OmEE | == SuEd =
Sl 70 50 =5 S+ 25 = = 70 70 50
B S g= FEETTTES HES A R i e I I L ST
20 75 5 sk 50 a0 o0 50 50 80 80 30
C st b RESTI R PETS Ty CFESa T g2 EEeE azd
S ot o 9 g+ 50 o 70 80 s g
E F-ETET I P T BT e P S e TEE I X5 EXixt i
50 30 50 o =4 =3 30 50 5 50 g
F S SEE R s E T eEE FEETIN TR T =
s Feos 25 50 75 25 75 75 25 a- 25 o
G g3 3 e REE i 23 EEEE EE e® TEE
50 2 30 = = 2 EE @ as o 2
FEETi=F ] BT T ot (ST =i T VR e~ EV B o Py ] 3
H 50 o+ g5+ gx as gx gs ge ae g 25 g
npt 1 2 3 4 5 b6 7 8 10 11 12
A as orF It FaeT S R Al I EG =] TiiE
50 50 50 S0 50 50 50 50 50 50 50
B ] RECT LT B oE w3 1z st £ ] i)
50 50 50 50 50 50 50 50 50 50 50
C £ e gorg iz HEE U ELEEY | EUEEY | EOEEd AT ST R
50 50 50 50 50 50 75 A 50 50 50
D | TEEEUHETUEEEE) ) EEE R RRE) R ) HE S5 EEE
50 50 50 50 50 50 50 50 50 50 S0
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FEEES T TS R TET G BT R L P T T ST S T R Sig
H 70 50 70 a9 90 50 30 o0 30 e 70
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7 I= | ==aE) | 2F E T a7 iy pED i S EE
A = 2z = z = == o [P, e 2 @ o
B G ERRT aE FES =5 e FYRE S T T i G
75 25 e s gx g g o o o s g
wnyUERTE) | Zey o s=n | AmE) | zEE | EEm =g i Ter T enEE)
c = = = = = = = e o 2 me 2
D piEn EES A T 1 wgE | ENE
1 ] 2 | 3 | & ] 8 [ 8 [ 1] &8 ] 98 o] ]n ] ]
A 4381 2271 2747 5368 3303 2980 3680 4668 3833 5961 3483 10341
B 3348 3025 5557 4955 3618 7217 3752 4569 6382 3501 3079 2316
& 249 5476 4632 4282 7101 5251 6535 4336 4658 5987 2630 4650
D 4408 8050 5646 5934 5027 5126 4479 5566 4677 4713 3241 107.90
E 271 3761 3851 3815 4575 4255 3770 7020 4479 5323 3627 2361
3609 5448 6230 4740 5081 7038 4776 5619 7235 4165 2612 4677
G 8311 2567 6050 4417 4731 4883 4820 4084 5358 2792 2684 6499
3133 2989 2496 3438 4246 3016  57.36  31.87 4383 4506 6122 3977
| T e T T T T |
A 2235 2496 4820 9829 6068 5539 5700 6993 9569 8357 3402 9390
B 5736 3501 4659 4066 4417 3680 4075 3779 4550 5503 3959 3995
c 3411 4147 5052 3519 3923 3914 6643 3465 4192 4147 5009 3025
D 2899 4192 3833 3447 6607 3869 3662 5637 3662 6499 6176 3501
E 2127 6634 4291 4749 4928 3303 4695 4156 4470 4488 6867 3438
F 5847 3178 4273 4479 4892 4434 11885 4363 6275 9982 12483 4111
G 2765 2062 3959 4093 4623 4794 4470 5386 12071 5144 4354 7513
H 5880 3591 4560 4722 4174 6508 11903 5844 4255 4551 3636 3348
D Es s s s e
A 5224 6248 3447 4066 5000 5440 5197 3474 3312 5162 5000 3824
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c 3914 S961 2729 3483 3743 3250 3743 4515 4479 4102 2154 5619
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7% glucoseoﬂ/ﬂ HigstdS o, A7t 71521‘—} =2 8 A4S UER
o @20 749 5% glucosedlA] WISt W o A Lepd

-
h
i

TNF- {pgmi™)
H

o
Control |-|

Scopolaming

HPT
PO
HFTA

2
E
5
4
E-]
&

A Do, Hi{R] &5
1-1 glucose 5%
FADZ+HY-50Y
12 glucose 7%
5% glu "{j_f'f:tfm‘feglr | vied %)
B9y 6.45E+00 1000 <
ot 6.15E+11 834 2
Viable cel 4
7% glu (j_f'fufm‘fem ’;E') Yield (%) =
B9y 7.80E+00 100.0
2 5.70E+11 83.1 Ssbghose 7% gheose
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@ HY80028i} z|Alet - Aad =1 &M
AHR7A: 1L fermentor ¥, 37%, pH 5.5, rpm 60

e

Aagd WHo o2 gy SAEn golen, 9353 Fasts AT
A8 No. HiX] =43
1-1 Contral FAD2 2.2% + HY-50Y 18%
1-2 Tatua low FAOZ 3.2% + HY-S0Y 0.9% + Tatua2016 0.9%
1-2 | Tstus high FAD2 2.2% + Tatus2016 18%
QO5E49  9BSEMWY
; . 5.55E400 HYE002 Hﬁzésf“—':i?};*
E wen Control 9.95E+09
2008408 Tatua low 3.85E+08
Tatuz high 5.85E+09
Conit Talow Tabagh

® HY8002vi} z]A3} - vjoF A2 & &5}

wAe] 4R Ass AAE Hot vl BeaeE =9I

71Zux] o] Tween802 0.1%7} ZL3tE]o] QJrl o]2 Tt 2 xa]sto] A4 W}

Y Skels
- O o

Tween80 o] F7H4=, v} @47t 22 F7teke 4P LUAT
2 50E+09
2115409
2 00E+09 1.78E+00 1.80E+09
150E+09
Control (Tw Tween80 Tween80

1.00E+09 - 0.1%) 0.15% 0.3%

vl F
5.00E+08 1 }\H_W_}\

"fLT 1.78E+09 1.80E+09 2.11E+09
0.COE+0D (C u/m

Contrel Tween80 0.15% Tween80 0.3% l)
Tweens0 0.1%

® HY8002 $Au A WP UE UF AEE FY
PEea 2 Aol gl @
gapol AEgol 57 Lepde stele
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S8 control 1 2 3 4 5 6

Trehalose 7 7 7 7 7 7 7
dextrin 3 3 3 3 1.5 1.5 1.5

TEZIT 1.5 1.5 1.5 1.5 1 1 1
skim milk 0.5 2 4 6 6 6 6
sucrose - - - - 1 - 1
sorbitol - - - - - 1 1
2% FF 6 6.75 7.75 8.75 8.25 8.25 8.75

EV ) [T s 1.10E+12  8.70E+11 8.40E+11 9.45E+11  7.90E+11  9.40E+11  8.30E+11
FD & M&E& 112% 93% 95% 104% 87% 108% 82%

132 3.70E+10  4.95E+10 5.50E+10 4.35E+10  1.65E+10  7.50E+10  1.20E+10

2% s 1.35E+10  1.15E+10 1.24E+10 1.21E+10  2.40E+09  7.50E+09  1.80E+09

25 EE 1.22% 1.32% 1.48% 1.28% 0.30% 0.80% 0.22%

® HY8002 Heat shock & z]of] QJst QAtHF AEL SFAF
w4 A S Yol heat shock 272 2% oA 2h A2] — 40°C =710l 7P £7
LHERS

2% slopete  Eaol  porugs  IRA AP 254l MEa  2XANES

Non heat shock  1.93E+10 1.22E+11 8.85E+11 2.00E+11 1.34E+11 15%
37°C 1.97E+10 1.34E+11 1.14E+12 2.60E+11 1.42E+11 12%
40°C 2.16E+10 1.19E+11 1.01E+12 3.85E+11 2.01E+11 20%
43°C 1.91E+10 1.30E+11 8.40E+11 2.90E+11 1.14E+11 14%

. Lactobacillus plantarum HY7715 #4%9] v @ 2 A5} AL
D A};L }\HKE %kig - Egiixﬂ H:]7:l
tfz=<o] vlsl 5, 7o g2 LA B oA oA ’\“é%ol = UERE
Su]50] Qdajo] QAlF B AEL Ao 288 Uehd

SAESA ¢ 1 2 3 4 5 6 7
skim milk 4 4 4 4 4 4 4 4
FOS 4 2 2 2 2 2 2 2
trehalose 4 4 4 4 4 4 4 4
YA 1 2 1 1
surelr] o 1 2 1 1
sorbitol 1 1
AR 6 55 6 55 6 55 6 6.5
FD & &5 92% 101% 119% 78% 102% 92% 81% 77%

%~ 7.50E+11 8.65E+11 1.01E+12 6.85E+11 8.70E+11 7.85E+11 6.70E+11 6.35E+11
23Rt X4 4.60E+10 7.80E+10 4.75E+10 4.50E+10 3.80E+10 8.60E+10 4.35E+10 6.35E+10

23R BEE S 6.1% 9.0% 4.7% 6.6% 4.4% 11.0% 6.5% 10.0%
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@ FAtt AEE &S - Heat shock A2
2ok [ LS 96l heat shock 35°CH|, 1~2h A2] — EUAAAE 740 g3 &
stress & .
g 18h i sy RWARS 1FA RS 257 ARe 25ANES
ol T
control 1.17E+10 - 1.56E+11  4.90E+11  1.66E+11  1.04E+10 2.11%
heat shock 1h - 1.24E+10  1.09E+10  5.50E+11  7.40E+10  1.70E+09 0.31%
heat shock 2h 1256410  1.01E+11  7.20E+11  4.95E+10  2.30E+09 0.32%
@ A AEE T - S AE
LR+ A8t 2o AESF0] FYEHSZ IGE S
IR} A4k
ekly 0714 1704 NEs
HY8002 9.55E+11 2.18.E+11 23%
HY7715 5.10E+11 7.75.E+10 15%
PO 071 1774 BES
HY8002 5.05E+11 3.50E+11 69%
HY7715 2.3bE+11 1.95E+11 83%
t}. Lactobacillus casei HY2782 %°] v 4 Hat A3 AL
® HY2782 vjeF z|&st Ak
- AAY : 7]E, 85%, 75% %ISHEH
- BAY 0 7IE 3%, ¥H 4.5% vl EHIAE F188g
ANz 573 pH: 5.5
C ujgy] 53¢ 3.00 4.50 4.50
N ujgy] &3 11.50 9.78 8.63
N/C ratio 3.83 2.2 1.9
Z1Edy] v]-&(&I) 100% 57% 50%
@ B3A :7E sZ2ESAS WA g gAF BES guf &9l
HAE1(16% IAERH E3T3F)
HA2(16% TAEYHESIEZ+4% T2 R)
ERIEDY ! oy | EAAC [z zgo [ Lo e e
(CFU/ml) R =4 =) (16%) (16+4%) | =BUIE) | FLU6%) | (0 10
ES 1.80.E+10 | 2.18.E+11 | 1.10.E+11 | 1.16.E+11 | 1.15.E+11 | 4.97.E+11 | 4.70.E+11 | 3.44.E+11
85%+4.5% 2.52.E+10 | 2.40.E+11 | 1.41.E+11 | 1.27.E+11 | 1.26.E+11 | 5.25.E+11 | 5.07.E+11 | 6.15.E+11
75%+4.5% 2.37.E+10 | 2.52.E+11 | 1.28.E+11 | 1.30.E+11 | 1.13.E+11 | 6.59.E+11 | 5.31.E+11 | 4.65.E+11
JNEdY] S2E oro wra | 2RACI [ mRa [ omme [ oo e o
) Lk 559 ) Q% | touwy | ROV | waew | Sl
85%+4.5% 140.4 109.9 127.7 109.1 109.6 105.7 107.8 178.8
75%+4.5% 132.0 115.6 115.9 112.1 98.3 132.6 112.9 135.0

160 -




T00E+11

G.00.E+11
500 E+11
400 E+11
3.00.E+11
2.00.E+11
i i
0.00_E+00 -
n$ﬂ %$" \‘fi‘_“,’.—\ .;gi:\ b‘?\ll‘:" \"'3‘/\ '°‘Il:\ Kl;lla\
& Y 3 S S A
E A P~ S S
A A S A A 4
4 ¥

B7|E mES%+45% mT5%+45%

P

- H5A| 16%TMAEY BSR4 49 A3 2 A ALAD FD AAHo]
- WAEY B3R 16% FARGA AF WA AU
- 85% A2 ofu] 75% AAYAN B3 & YEpd (E2REA 71E U 16% HAEY

Al

O
=]

EI‘AO

S

J

oX r

298 39)
® F3I3A
- Rax] Baule MY (8 AHAER2)
- HY2782 Z@919AY #5 DA 28 & QAlas 5%
fags (CFU/ml) | 9% Qe+ 10% | SFAA 20%
7|E 5.27.E+11 - 3.97.E+11
71E+H A E S A 3.96.E+11 3.65.E+11 3.02.E+11
75%+4.8%+¥1 73 H S A 5.05.E+11 4.26.E+11 3.99.E+11
Z1Etl Sdg (%) 42 FY2A 10% | YA 20%
7| E+HYH S| 75.1 - 76.0
75%+4.8%+¥173 H S A 95.8 - 100.5
6.00.E+11
5.00.E+11
4 0D E+11
3.00.E+11
2 00E+11
1.00.E+11
0.00.E+00
2HE S22 E 10% S22 = 20%

B E B EE SR m 753 8% EH D SR

1 ER | R S A AL/BYA] 20%], [/ E0FA+AA B A D/DAH 10%/53
A 20%], [7IZH|F+ 07 8 SR A%/ RN 10%/ L FA20%] 5 8717 ZL2 Lol
/4 e g
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-= EEEY
e 25 oa
= o o0
25 12
7IEL = 25 11
25 17
25 10
Al ez 5 E 10
25 ERETRH! 05
[HY2782 2 A7 Hd/d A A 2254}
B FHY o avky 113af 2234 | AR (%)
— LS 1TC HE 527E+11 A0S+ 11 I1E+ 11 25 423
' FHI 2% ; AT7E+11 ZR0E+11 2358+ 11 1 453
HE 396E+11 1965+ 11 23+ 11 Z 51E
AEAE | FHEN 0% 212E+11 206E+ 11 Z ETE
Y 2% 1326+ 11 3 & -_|11 1385+ 11 1 5310
FES ; 2ZR0E+11 7 FEAIH 230+ 11 Z 435
1d-dz [ FHI 0% A26E+11 Z53E111 TAEI11 274E+ 11 F 423
FHI 2% 3T 11 ZARE111 25+ 11 LADEILL 45.1
[HY2782 37 7% A1t _227A}]
=] = =
HY2782 2% #%9) 34 Ay oF 40~50%014 A 1E BE A 4A
=]
a
= = = =
HY2782 &% 39 2 A d A= AEE oF 0~2%2 dAs] gdad
@ HY2782 72 A7erdd 1A
o = = = =
HY?2782 7F2& A7eVddE TdA17171 Ho 254 (Heat-shock) GAE A8
E 299 | $23%)| oF% 251t 3FXt = 65Xt 731t 831t 12330 | 1433 | 14W BES
NS+FEHT - 769 | 430E+11 | 156E+11 | 230E+11 .‘65E~:L 193E+11 | 211E+11 | 17SE+11 | 170E+11 | 104E+11 | 9.75E+10 || 23%
it f—._l' 547 | 467E+11 | 1.86E+11 | 2208+11 | 1.75E+11 | 145E+#11 | L16E+11 | 140E+11 | 165E+11 | 10SE+11 | 162€«11 | J35%
GT+HS BYH 20% | 462 365E+11 | 170E+11 | 190€+11 | 1236«11 | 126E+11 | SO0SE+10 | 11SE+11 | 128E+11 | 1036+11 [ L11E«11 [F |30%

- 71F0] AR 7 9t HY27829] H9 War|S WASIIT e 6RACNN E o] o
3-12% ol SRR ZIAYAIL, BEAS MEe H AHLAWANE SR Ao} 634 A

ofA] oF 26.9~44.9% = OOW\PQ‘— 719 stolst
- 165AL “84733}01]/\1 T2 1x10711 o]AFS O X|5}1 Qlon], Es| WZu|oFoS Al83)
S e AESS UEhY

2}. Lactobacillus paracasei HP7 9] v 4 2ot 5| A3F HL

O od" o=F 57F

_ U]Lﬂae} <—5E‘1'-E'6]: 7—;‘7}i 7]% HHOO]: HH@'H]Oﬂ}\-] %]—}1\_]_—1301-{(0 00001%01]}\1 0. 0001%) %}ﬂ'u}llﬂ]—g—
(0.00001%0114 0.0001%)Co.2 ks =

- i 271 &% 32- 37C pH 5.5-6.59] 27102 oF 18~24A|7F vjF & 3A|7F F-9F 48°Cofl
A heat shock& 715t & 208 =&F5tof 7]& ngﬂi 1112 835t & 5Z27% Zlsigh

- 0t 2dls, YRk %}%% 7]%(0-00001%)1‘%_"—} 108(0.0001%) =2 o F&at F-2oA 4
2 Wggol 7iAd

Yol 2719 WY F29 MgEe FAIARITE A=

L
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TS 0 3 6 10 16 32
wnaoe | Ry 9.37E+11 6.15E+11 7.83E+11 490E+11 345E+11 3.75E+11
Hp7 M@ 2 HES Icox: | I ee% E B4% | [ 52% [ WERS B ] 40%
= sgepsg | EEE (G 937E+11 5.95E+11 5.83E+11 4.25E+11 3.85E+11 2.30E+11
- 42 [IE00% | e [ 6i% [ 1 41% £ 2%
Riond Py &3
5 R ! = BEREAOIE]  wpmE CREERD)
HP7 H22-4%(10T) -0.028 7.54E+11 100E+11 7215 16.65
HP7 H| 2-42(257) -0.039 7.43e+11 1O0E+11 5142 11.87
A U 1.03E+12 6.35E+11 8.60E+11 6.15E+11 431E+11 3.60E+11
W) | _Set (/g e _ b e _
o AT - 42 [100% | I 6% B 83%] [T B 42% B | 35%
L s B2 (cfu/g) 1.03E+12 6.0SE+11 6.53E+11 4.30E+11 295E+11 1.95E+11
sepsg |CETOUE e -  — — = :
Y=z Iioo% | [ s6% I &% B 22% L | 29% Ll 19%
= FAEY A1 Ao ZEFAMI|E LEIIEE T4 SR
HP7 H¢i2 1 (DHIY|Ex10)-4%(10T) -0.031 8.64E+11 LOOE+11 69.57 16.05
HP7 gt 1 (0FHlEx10)-42(2510) -0.049 8.02E+11 1.00E+11 4249 9.80
B2+ (cfulg) 9.33E+11 8.75E+11 110E+12 6.15E+11 4.82E+11 3.90E+11
(0% =L —— — —is =
HP7 433 2 (@ 7ha0) Sa 4=zs  [II00% | % S2% | i || 66% [ A [
e - ey | g2y 933E+11 | 65E+11 8.8E+11 5.70E+11 3.80E+11 205E+11
= 45 w0 | B 0% 4 9% | B 61% ] 41% Bl 22%
=] T =S ) ELRENE Sabie = 2l 2
HP7 A8i3 2 (22h10)-5(10T) e -0.031 9.74E+11 1.00E+11 7341 16.94
HP7 A2 2 (U2x10)42(250) -0.047 9.10E+11 100E+11 46.99 10.84
wxaog | SET(du/g | 943E1 L 8.25E+11 11BE+12 L TA0EHT _ 532E+11 370E+11
HP7 A2 3 (01 1H|S, 2 7ha0) - 4z [E00% | es%] [RPSx R 9% I Ss% P [39%
RHE R gepry | EEE(HG) | 94511 6.25E+11 7AE 1 640E+11 |  340E+11 _155E+11
YES 0% | [ ek | EE B &8k ] 36% El  16%
2= A a1 P s BLREMIE | weman EERr
HP7 S 3 (0f34)E, 3210)-3%(100) -0.033 103E+12 100E+11 70.63 16.30
HP7 253 3 (0 2H}S, ¥210)-42(257) -0.054 9.00E+11 1.00E+11 4087 9.43
S = o}lA A Zto
®Eixﬂ goll o= gd =<l
o Ea A= A5 ORI AL = OFAIAlLS o]l 0]
EzﬁH BE EZHAES F/dsto] S Eolal 1 /S =ole Hl QoA &
Exﬂ %““é o] ZQ3t
AYHIE 19 @) F A O] OFA A L o}lARl1L S}lolst
SH[E 1%, 2%014 A2 209 /g0l =otala =l
- EZsra A 49 [o) A O] O}Al A L o}X1L 3lo]sk
AT 22 4%, 6% YA M do] =ordE &Y
A= [ 0 [ 3 6 10 14 23
wgaon |2ER(hg) | o98sEdl 815E+11 S.00E+11 S.A5E+11 320E+11 2.93E+11
HP7 H22 i y=z  |oon. | BEn | s D oo R e
P 2 (cfufg) | 9.85E+11 545E+11 435E+11 26E+11 2E+11 2.07E+11
- ¥z [Io0% [ osk [ 4% ] 26% BT 20% B 2%
RET[DH 0fS
I = [ &4 ] AER [ [ZS [EE7ZH2E] oomaxn | edmas |
\ HP7 b2 2-43{(100) e | o077 | ee3E+11 | 100E¢11 | 2941 | 679 |
[ETI 0=
‘ o [ A [ E'ES ZEpAMOIE] eemzm [ sremw |
| HP7 B|@2-4H(25C) feoss 0111 | 862E+11 | 100EX11 | 1941 | 4.48 |
oo | f2A g | 98sErl 107E+12 755E+11 6.50E+11 B.OSE+11 5.30E+11
HP7 Aotz 1 (25]S 19%) ¥zs  [IH00% | i0e% |[MR77%| B 66% ey | | Sy
sEE == e res) W% (cfufg) 9.85E+11 1.125E+12 6.6E+11 3.7E+11 305E+11 2.40E+11
B HES [ R 114% ﬂE 67% I |38% ERA B 24%
|5 0%
\ = [ S [ 322 [EEz2nE| semzx | wopde |
[HP7 Apia 1 (ZH|E 1% 95100 perosmsisnmea] 0025 | 988E+11 | 100EH11 | 9162 | 2114 |
R
\ ;% \ e ] AR [ e [EEGANOIE| eemex | swwwe |
| HP7 el 1 (SHE 1%)-42(250) sonens] 0089 | LI7E+12 | 100E+11l | 2484 | 573 |
at #24 (cfulg) | 970E+11 1.02E+12 770E+11 7.80E+11 8.15E+11 750E+11
4E(101) - L= ]
HP7 Aoz 2 (2H1S 2%) dEs 0% | 105% |WRO% ] 80% | sy | Ty
el e e e | 22t 97E+11 1.025E+12 75E+11 455E+11 345E+11 211E+11
i HES [ G 106% | 77% | 47% RERA B 22%
i =
\ 7 [ T =~ N =~ FEE | weean | wowaE |
[ HP7 83 2 (46|12 2%)HH(100) ressensazscan]  —0017 | 0967E+11 | 100E+11 | 13345 |  30.80 |
SEII O
\ ) [ gl [ A = [ZEpAN2E] eemzx | emdmme |
[HP7 HHE2 2(ZH|E 2%)-§2(250) [ssrmwancos] 0083 | 1I3E+12 | 100E+11 | 2920 | 6.74 |
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FE 0 3 6 10 14 23
watapg | dEt(cdu/y) | 985E+11 8.15E+11 5.00E+11 5.15E+11 370E+11 3.10E+
HPT HIDZ b gE2 BNi00% By | B Gi% [ TN [NETT B 131%
- gepre | A2ty | 985 SASE+11 435E+11 26E+11 3.1E+11 2.04E+
- HES Bioose  [BE s5% B aew [ 26% E 31% B =21%
| o
\ = [ Fas [ 51 [ %2 [SE3ENIF| sweax | sy |
\ HP7 B[Z2-3%(10T) frasiaameas] 005 | 854E+11 | 100E+11 | 4290 | 9.90 |
DEjio} D'X
32 R s [ &= [BEams2lE] swesx #rpI Y
\ HP7 H|@2-42(25C) [forsssmmmssrces] 061 | 7026411 | 100EX11 | 3185 | 7.37 |
wrarg | dRtidu) [ 853 6.90E+11 6.70E+11 5.35E+11 3.80E+11 4.80E+
HPT AET | ( EHTRA 45%) - 4z2  [INcox WNE1x | [Ivow | [l 62% [ B 6%
= tepre | M2ty | 853E1 6.20E+11 53E+11 3.15E+11 2.75E+11 2.29E+
- HES T ] 3% | 62% [ 137% B | 32% E | 2%
OEjlﬂ} [)'Z
\ 72 [ s | w1 | w2 [EEEEAUE | swmEs | gowaw |
[ HP7 4wz 1(EXUEA45%)-FH0C)  |mmsemesseed 0028 | 756E+11 | 1O00E+11 | 7224 | 16.67 |
REI OIS
\ £ [ Z=A8S | w1 | gz | EEwEMJE| wemes | swpmsE |
| HP7 M3 1 (EAIZEA45%)H2(2ET)  |wemims |  -ooss | 7eee+1l | 100E+11 | 3418 | 7.89 |
o HE=(cfulg) | 109E+12 8.0SE+11 T40E+11 6.05E+11 6.05E+11 5.65E+
HE10°0) B — B mt T —
HP7 A&l o [ SR A 6.0%) dE2 100% 2% | [es% ]| [ B 56% I 52%
S R R A A= (cfulg) 109E+12 52E+11 SE+11 455E+11 365E+11 8.58E+
= HES ooz [ 48% B 4b% [ EA [EE [ 8%
e by 3
\ 2 T Al [ %22  [Ea@d7&| womes | wwena |
[ HP7 4mz 2 (EAZEEA60%)-FH(10C)  fesirammen | -0026 | 909E+11 | 100E+11 | 8480 | 19.59 |
REIT OIS
\ 72 [ #aey | a1 [ He2 [EEREMIE| swess | saewm |
[ W7 AEZ o (EdEEAE0% H2E50 | e | 0095 | 8726411 | 100E+11 | 2304 | 5.53 |
® SYA| 280l T QY =
1 o A rC o] & = O 9Ju}lr oleE d A o]s}F A
- ASKCR 22 250 559 AN =E5Y 4 2T TEHEAE oo A=
OFA] A = o] st
2y aibg ehold
- =X P P OFXl A O o O 3}ols AN AFA X &= slolst
Z7] wt4 diy] #p7F SR e R FAES st A A e el

7. RIX] 715 WA 249 4HisK(Scale-up)
7}. Bifidobacterium lactis HY8002 +#39] AtAstS Q]S scale-up 9t

@ 5§ oujdg Al

- B Y 5 35~62.5%9] At AAE (Fols AR B, AF 59 dFol F7F Al 25%
Lr2ZF02 oi”/\P)
- H”*J A SAE(EE)S vlusiS o, oF 28~59% &
No. +& HY7715 HY8002 DD5-1
1 R A OI=20E2E OIZOR2E UASLABS(O[Z)
2 a5 L. plantarum B nimalis subsp lactis L acidbphilus
3 A8(cfu/g) 40*10411 40710411 25710411
4 712 (3/kg) 105,440 198,610 650,000
HYE
1 Yar-mx 565710011 9271011 28%100M1
2 | TUE-0|=(3.14% HIE) 1.77*10*10 2.89*10410 8.79*10~10
3 e 28710410 2.89%10~10 40*10%10
4 Epg-ME 1.06%10~10 1.12*10~10 25%1049
H 2
1 HY-FOS HlW FOIPE 100% 4E TUIE 100% 42 FONE A55%HE
2 | TS HP HL(EE T) 37.9% 4= 38.8% 4= 62.5% HE
3 | §9(3.14% rHES H 5009% 4x 38.8% ME 28.4% 4=
@ e AY 7 dBE A9
*o& 1278AF A7 @ Ak £7) ofu] 7)E HEJH(DDS-1) Mg of 100% £E02 &
SAE 2 o}, RpARASE 25(HY7715, HY8002)2 °F 80% £&0 & SA|&E 1 9l&
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] 0 3 5 13 21
WEH10°0) M@= (cfu/g) 1.34E+12 9.75E+11 1.09E+12 4,80E+11 495E+11
HP7 7|= gl = ¥zz [EGo% |Bvew | ey | [ [36% B 5%
=== N5 Mz (cfu/g) 1.335E+12 6.45E+11 67E+11 3.85E+11 2.05E+11
MES T 1w00% I 48% B 50% | 29% El 15%
o =75t 0=
[=] — i,
£ gl 442 BEFAMTIE]  empman 2701
HP7 Y2-3H1070) -0.051 1.25E+12 1.00E+11 4947 11.42
o =3[0} D=
o — =
7= ] e oM = BT FA I A
HP7 Yat-4+9(357) ‘ -0.08 1.07E+12 1.00E+11 2967 6.85
0O 131E+12 8.00E+11 6.40E+11 6.20E+11 l_ 5.05E+11
ag gEdAED (g - 0% ey R 49% % R
= === N5 131E+12 5.25E+11 6.50E+11 4.25E+11 250E+11
= 100% [ 0% K 50% 3% B 19%
o =75 o=
LN~ [ —
=TT e ) SRV SxpIE A 271 e
HP7:242 (9:1)-F3H107) 160 -0.037 100E+12 1.00E+11 62.34 14.39
PPN ES
T o — —
7= Apa] A2 EXOAMYIIE SAlPIEt FA 2l e
HPT: 282 (9:1)-42(250) -0.065 951E+11 1.O0E+11 34,65 8.00
WE10 7.65E+11 6.85E+11 495E+11 | 405E+11
ag. gE"AS @) - . . | e B A% E_ho%
= = Mepso 49E+11 5.5E+11 3.55E+11 2.80E+11
= B 48% i 54% 3% [ WD
o =75t o=
T O — —
ET ] AbAS ZZ AN TE SxigrEat Sxaier g
HP7:2El (8:2)L5E(10°0) -0.042 9.18E+11 1.00E+11 5280 12.18
o EJ|ot 0=
AT O — —
28 Ahaq A2 M = gapiet 24 B
HR7:2e (8:2)AH2(25T) -0.052 7.64E+11 1.00E+11 39.11 9.03
LHE10°0) 9.80E+11 5.15E+11 SG0E+11 3.60E+11 S.10E+11
oz wEsAsE (73 = | o D B 6% L 3% D
SrEToTEEE Jepon 9.8E+11 S2E+11 A7E+1] 3.25E+11 204E+11
- 100% & 53k B 45% T [33% T 2%
o0t 0=
AT O — =
i g2 ELFEMIE SEIE E4E fxlier e
HP7-2te (7:3)-4%H10°0) : 6.92E+11 1.00E+11 77.36 17.85
o =[5t 0=
T O [ —
7= Cos ZEFIAMIE RAlIEr A RAPIE T
HP7:Z8 (7:3)4H2(251) 771E+11 1.00E+11 30.96 7.14
oo oo - o OFX} 43k} 83kt 125kt
B=q| 2= bipH] (%) = Mﬂze Eﬂﬂ ‘PE 58 bty 0FXpOH|
Spec. =zt UEgr | uEg | 422 | 2=(0)| g | cfulg | cfufg | cfug BES%)
DDS-1 | 265 | 25E+11 | 24E+11 20°C 51E+10 | £1E+10 | 49E+10 97%
ofE|s | HYBDOZ | 11 | 40E+11 | G1E+11| 72E+10 7SE+10 | L1E+11 | 51E+10| &7% 25T | 51F+10 | LOE+I0 | 34E+10 | S.1E+10 101%
wy71s | 0225 | anE+11 | 7aE+11 35T ZOE+10 | 30E+10 | 5.2E+10 103%
201 21E+11 | 20E+11 | LIE+IL 79%
E:EzE 27325 40E+11 | 91IE+1IL E1E+1) 25E+11 18E+11 | 14E+11 55% 25¢C 14AE+11 |96E+10 | 19E+11 | L1E+11 T8%
35 81E+10 | 1.2E+11 | 7.36+10 52%
20T 14F+11 | L.5E+11 | L3E+11 21%
7?15 27.825 ADE+11 | 7.1E+11 L1E+11 20EF11 ST7E+10 | LeE+1L 31% 251 16E+11 | 19E+11 | 16E+11 | 1L2E+11 T8%
357 14E+11 | 75E+10 | 63E+1IOD £0%
20 20E+10 | 2IE+10 | 3.7E+LO 229%
DD5-1 27.825 25E+11 | 24E+11 TOE+10 6.7E+1D 87E+10 | LeE+ID| Z4% 25T 1.6E+10 | 31E+10 | 14E+10 | 27E+10 167%
351 B60E+10 | 1.3E+10 | 39E+10 239%
= = le) =
SEJISE oz2ndls 7|&0o072 187§1¥ = HY8002, HY7715, DDS-1& 11.15%,

15.60%,

16.07%2] &5

o] o]5
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L afelE A

EE K(‘S‘H(‘_)‘
o a

T | RUTR | 27 [EEEHESES
1253 - I EEH T QM
sl |4 E=5(%)
HY8002 | 1,118,501 1.396+11|1.556+1q 11.15%
HY7715 | 1,038039| cfu/g | 25T [1.59E+11{2.48E+1d 15.60%
DD51 | 650,000 1.63E+10/2.626+0d 16.07%
(UASLABS ' : : 9 16.07%
@ Fol= AlY o5 g8 AH
SstoA] BEfA7EAIS] 3 AESL Tjdd] 58%, AHAF % HY7715 47%, HY8002 26% =
HY80029] &A A= Oo] 7HF Jore
AAOrA 4L JJHE”EJ7} 36%, HY77157} 39% 2 =535t S5 0|3, HY8002= 13%= 714
1L}o} O
R A O
g o) A P ET
Z & WZH|
- e | i || B | oFst | emm | eEn | 1zEm | (3N
HE2S(T
% g cfufg fg g g 3 iy cfufg cfulg chufg %
Y771E 24 40E+11 6.5E+1I1 9 B6E+09 20T L1ZE+10 | 122E+10 | 1.00E+10 | 470E+09 42%
ma] R-1EME 0B S.0E+10 TSE+IO J.0E+08 166E+10 | 194E+10| S5B% 25T 1.17+10 | 1.31E+10 | 5.40F+09 | 4.00E+09 36%
M 014| 25E+11 JBE+IL 35E+08 35T LI1ZE+10 | 460E+09 | 290EH09 | 3.30E+09 29%
20T 950E+09 | B50EHDS | 410E+H9 | S.OOE+0S 25%
HYB0O2 3.14 A0E+11 10E+12 12E+10 3.30E+10 | 360E+I0 | 26% 25T 9.5EH9 | 4506409 | 2.12+09 | 6.90EHB 13%
35T 950E+09 | 350E+09 | 202E+09 | 620E+H08 2%
20T 163E+10 | 7.10E+09 | 7.B80E+09 | BE60OE+DS 53%
HY7715 314 40E+11 B5E+11 1.2E+10 204E+10. | 350E+10 | 4T 25T 16F+10 | 7706405 | 6.406408 | 6.30F+09 3%
35T 163E+10 | 5.80EH09 | 5.10E+09 | 360E+09 22%.
20T JO0E+HD9 | 195E+09 | 1.45E+09 1.8 609 B0%
DDS-1 314 2.5E+11 27EXI1 J.8E+09 873e+09 | 730E+09 | 41% 25T JOEHS | 1.44+09 | 1.55+09 | 1.6E#09 53%
35T 300E+09 | 975E+08 | 205E+09 16E+09 52%
S 27151 OfﬂiE‘:li_._]% 71202, 18714 & HY8002, HY7715, DDS-1& ZF 7.62%, 6.75%,
4.90%2] A&E&o] o &=
T | (SNFR ol 271 [
/2xa |PPREM b= nopP HEA guzs
Sl [ ES(%)
HY8002 | 1,118,501 9.50E+00|7.24E+08 7.62%
HY7715 | 1,038039| cfu/g | 25C [1.60E+10{1.085+0d 6.75%
DDS-1
(Unctaps] 650000 3.00E+09|1.47E+08 4.90%
@ o|FAYE asAEd
ol 5P| AAttF HIAEZ 9Jsto} HY8002, HY7715, DDS-12 o|5A|E ZA o] &&3}
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I EI HY TS s
Y | Hee. su 5k Ft £t ECt EC
wel | S=r | wp | wml | w=r | w2 w2 | W=z | w2 wEL | WNE | W w1 | wEr | WP wmmr | wE | w2
05 | ANS-0503 | BEE1] | 2PEA1T | ABE1] | A5TES11 | A25Ee1T | 2EA1T | 1edEe11 | 13 410 | 121 | Legend 1301 | LA | AES10 | RIE-10 | RESEe10 | saE«in ] 110410 | TEsE+10

SE713 o5

7.64%2]

MESQ

o &

o] o5

- a

1258

(] A
TTAI-T

E-:I:_II’_’E b = | — |
JHEREA) S aor? 25 o nga

ES]

18ME T olx

R | 4E2(%)

HY8002 | 1,118,501

HY7715 | 1,038,039 | cfu/g

DD5-1
(UASLABS 650,000

2.36E+11|6.09E+03| 0.00%

25T |1.28E+11|2.48E+05 0.00%

7.65E+10(5.84E+09| 7.64%

U. Lactobacillus casei HY2782 d39] AtAstE ¢

@ HY2782 2}RIHAE AJAJAL
-Hi Q¥ 18AI7t wjQF

%

1800LHH

= =1
=%

o 240

Fe 71y

St scale-up A+

slo

WA el K g fARRe) ok 4 &l
T2 At 4 cfu/ml
ujjopol 4.8+10"10
ol 5.3x10711
sl 2.8x10711

L Az

Z(FD, Freeze Dryer)
goF : 1488t 36kgo 2 XIsyst

=2— O

EslE sHolAu} 5, 64,

73 Anel

FD 237] AM&o= Qlsto 71EW U5t SRl 15812 £18)
sto] ==uj4 1582 120L H&Hu} 120L B5AS &3

2k S0l AAs=

Stg

ZElg 71&o0=2 ) 18704 & HY8002, HY7715, DDS-1& 2+ 0%, 0%,

Fod,
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Ay U7 A (kg) H]
19 5.444
Al 5.465
34 5.370 ol
4H 4.894
5 5.013
A 36.613 -
7]1& HY2782 1800L vk 2 158] == : FDEI oF 30kg AJAH
W73 HY2782 1800L vjQF 2 154 == : FDEY oF 36kg AAF (oF 20% =7}

@ 2Rt

o

A }51

hE

FAIR] AP BEE oF 72.9%2, AAFIEY BES0l 95 HErY
_ = =0 Ea o=xt | 2=xt 4 =xt 5 Fxt 8T | ¥EE (%)
| szemeroz (low) | $ER 20% | 25°C MY | 336E+11 | 26LE+11 | 190E+11 | 250E+11 | 245F+11 | 729

t}. Lactobacillus paracasei HP7 32| AtAsts
O-]ﬂ 7
d

© 28Z L W: 5 U AYL

A
=

Ea A

[

@ e=d AP L 85 WYY A

o

i o o 5 ° 9Jolo 3
- 2Elmo] 79 gx|7]to] 10°ColA 101.974Y S =l
A O | Y O oy ° o ° | o o S
- el deolle Rxl71gtol 10°CoflA 26.570E, 25°ColA=1571E = =<l
= 2 = = =
- OUE &Y 571 SHE 1% HoA A8sto] AAEA 138
- TR JA o st o 3t
e FAAA gal | gge | FETAA Rl
HP7 71& AE-47H(10°C) y = 82,582,939,965.02 ¢(0.01)x (0.010) 8.26E+10 1.00E+09 441.38 101.9
HP7 718 AE-42(25°C) y = 278,135,652,713.54 e(0.39)x (0.390) 2.78E+11 1.00E+09 14.43 3.3
. TR JA o st o st
5 A4 Hal | g2 FErad | g | A
HP7 71& 783&-34%H(10°C) y = 312,599,748,043.32 ¢(0.03)x (0.030) 3.13E+11 1.00E+10 114.74 26.5
HP7 71& 78&-42(25°C) y = 259,502,646,821.50 e(0.05)x (0.050) 2.60E+11 1.00E+10 65.12 15.0
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Bafo] A

4 A
- $H]E 1% sZ2HESAS 5N O] HoA| S 4:6 g2 25t A4 185t &Y
g ulguls Aed Bue Agn, A AP Py HAES Y
- FD 22 =2F 10.073 KG, 68KG 29 A] £&~& 7.5%, 60KG 2P A] 8.3% = UELS (68KG
24d5t= 39 Collapse® X Loss &A1), H4 82 oF 79%0 2 UERS
= 29 (kg) FD 2% (kg) g (%) | Bd3E (%)
79 Ay 68 5.085 7.5 79
81 A8 60 4.988 8.3
==F 128 10.073 -
S aAtts BAPE 3K (cfu/ml or g)
- ulj e = e 2
HP7 1.56E+10 5.55E+11 2.27E+10 1.06E+12

- AEmo} e 16541 715 HYHS SAslAS o Agmel e wE oHgAol 12719
o dds =l

- 7)E HP7 AEme} 74 vlojElS R3S u) JNE HP7 LS Asixel pigo] & &3
S o] AL obdAlo] JjAES sholat
= Ow v OO o2 1w o

FrHR) 0 2 4 6 8 12 16 20 24 28 36
HP7 2|2 ASIEZ-WAH10T) 6.65E+10 7.65E+10 1.01E+11 9.10E+10 8.15E+10 6.30E+10 7.15E+10 6.50E+10 6.25E+10 6.60E+10 5.80E+10
HP7 7|& ARR-g2(25T) 6.65E+10 6.35E+10 5.70e+10 2.87E+10 1.55E+10 3.35e+09 1.16E+10 1.25E+09 2.70E+06 B.10E+05 -

FXrH=) 0 2 4 6 g 12 16 20 24 28 36
HP7 71= F&-$R(10T) 4.10E+11 2.28E+11 2.74E+11 2.58E+11 2.94E+11 1.70E+11 1,73E+11 1.70E+11 9.45E+10 1.26E+11 LIDE+11
HPT 71Z Fe-42(25T) 4.10E+11 2.24E+11 2.08E+11 1.82E+11 1.81E+11 1.18E+11 1.27E+11 9.50E+10 5.33e+10 B.00E+10 71.05E+10

@ HsAo T g =l
- L. paracasei HP7 B3 A &/

#101E S5 H) #2014 HSA)
SER 13.4 3.0
AR 2 3.15 3.0
e 3.45
B RASES 6.0
5 dH%) 20 12

- L. paracasei HP7 B3 A0 T2 A5

#11E HoA) #2000 BoA)
FD Z Aj#4(cfu/ml) 5.3.E+10 9.6.E+10
FD & Aj#4(cfu/g) 3.8.E+11 6.6.E+11

S SEWFONA H59 Aol ojUA] o wF0] A &= £/ A
4 glsll gAle 7HRAL S
- FD% H o Aot Sotst ME9] A4 4% 6.6E+11 cfu/mlz 0% =2 BA4E HE
e As =l
® L. paracasei HP7 Q7474 =19l
- FD A% AEg0] A9 Y BEAY AEG0] M 9ot JER SR AESS
WA e AthRel Al@ae] Al 3] 98
- A 42 REAL #L 71E BEA] Bls] 25 ool o mubAel Ao Uepd
H oA

&
i
ox.
=
x
&
M

°)
r O
o

- A
- HP79] 4% 7I54d3 2 #2 s AV 12 Hs o] o Box
of vlste] FEHAL 7HELEH 2t AE5Adgwt vlsiratt & & glo] FhEd A

549 A} Bag
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7.00E+11
6.00E+11 \\
5.00E+11 \
4 00E+11
.\ \ -7} 7|
3.00E+11
\\ =7 7}
2 00E+11
1.00E+11
0.00E+00 T T T . 1
o= 1% 2= 3=
#1718 BSA)) #2000 BSA))
FDEOF x7] AFA
= xl evT 3.80E+11 6.60E+11
( T‘:E)
3R} Aoty (BEE) 8.50E+09 8.45E+10
23R Aty (AEE) 0.00E+00 0.00E+00
3R M (BEE) 0.00.E+00 1.55.E+09
® FEFAo T2 F29 A= otgd =l
- HP7 +%¢9] g5d8d 21 IiE& oldE XY S (1% w4 1.0 x 1011 cfu/g)
- F2oA KRS 4 9 & PAARF R T2 27fE-S GY1A] Zotal 71E «4 olst=
dojil §tH s AE-S BPA2 AFESH 29 H S INEVHA= 7|&E +55 SAI5HY
PUHEL =2 F/dS Bo BFA 0 o3t M Y a5 &lgt
Ae 071 2712 4714 5714 6711 871e 971 BES
Jat 7.00E+11 7. 70E+10
LppHE 2.45E+11 2.46E+11 1.61E+11 1.32E+11 2.25E+11 8.5E+10 1.44E+11 59%
dextrin 2.55E+11  2.35E+11  8.05E+10  6.90E+10 /
a XA 7(3;,;
;%: = 2.25E+11 4.10E+10

8. BUn¥=F VAL JIH R AR JIH AEdFE A& /AE N

7t. £5 AHAMHESF

- O X4+ HY7715, HY8002, HP7 3%
B350z AAS

Q1 HY7715, HY8002, HP7% o] &3t AAE 7

= Higstol AIFY 19 4FF2 28, 22 A5 & 59
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A F= HES A H] 1

1 3% Agrol7t Qe A 2 HAT*

2 ol& 845 RESEEE

3 5 A 5.0 x 108 o]A+ -

(cfu/4g) (500,000,000 ©]AH) =

4 Glabridin(mg/4g) 5.4FA1ZF9] 80 ~ 120%) A xx

5 att(cfu/g) 24 A« HA xx

6 'd(ppm) 1.0 o]a} A

7 8] 4 (ppm) 1.0 o]a} EES

8 71 =& (ppm) 0.1 o]3} A

9 S42(ppm) 0.1 o]a} EES

10 oFA|E(mg/kg) 30 o]st RESER

11 & 120 g (2.0 g x 60Z)9] + 2.0% BH R ook %

12 FEAH(%) 3.0 o]t 2]

13 F&718t 12704, A-2(25°C o]s})
* A771sA89 71& 9 44 AS UNE 7IE 2 44 2. 715/ 95 2-51 m=Rdlo|QEA
* AA715AE 71578 98 ABA. F2FE=2(R2014-43)
wex AZD A2, Algdyte] thst B571E 9 74 5 AlEYYe] 71E W 44 2) olF
*oHkk 747}71%*4%0 BAZ)E AISE BAIY 11, 7|8 371 5A1E9 HIT£*17H01]H ok A Al7TR &

* ok kK K /\]%—10—7({ A)2.

U AIE O A 93 gl HaE
- SROIHAE A9 AT}, 25 ASA] WY ol F49} u]d © 2o Holx|A] gk 2EAS
grolst
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(A& ] 24 =]
AXEHE 7% A #A4/71F | BAAE 83 "1
- o Mozt Qe 3

A LELE STy ool Zba g
ol Z 245 245 =45
o S =73 =73 =73
I 2HO|QEI AL 5.0 X 10”8 o]Ar
(cfu/dg) (500.000.000 |4} 1.82 X 1010 2.78 X 1010

. BAZF(5.43mg/4g) | _ 9
Glabridin 80~120% 6.32 (117%) Sl puA

At

oM &(mg/ke) 30 o]st - 3.21
2 E(%) A7 oy 2.3 2.28
2RstyE - 0.229 0.247

ok AIE AR/ A
- B3 27 337F 0 20%/75%RH, 25%/75%RH, 35%/75%RH)
- AEe] maulo|og A J|1EG2 ¢ 5ojcfu/dg
- Ag 717 2019 .09 ~ 2020. 10 (137§4)
- AR el At ol §5/150l9ld 1271YAtIA 1691(208), 10](25%) 4EOR

3}0]3t
- a
Zzujojoeias|  0F ik E| 278 g azg 57 67 o7l Mg | 12%E | 13AY | 4¥Es Ll

20% 75%RH | 1.82E+10 | 176E+10 | 1.32E+10 | 152E+10 | 1.12E+10 | 240E+10 | 9.60E+09 | 9.20E+09 | 4.80E+09 | 1.60E+09 | 24B8E+09 14%
YeRH HEA
23T 1.82E+10 | L24E+10 | LI12E+10 | 9.36E+09 | LOOE+10 | 4.80E+09 | 5.92E+09 | 144E+09 | 640E+08 | 1.00E+08 | 240E+08 1% i_f,,Hc‘,TJEf
b | 2
’ . . . . ten
355 75%MH | 1.82E+10 | 1592E+09 | 160E+08 | B8.00E+07 X X 5.60E+06 X X X X 0% 2202
¥ =3

S (A3o)2Y, AFAARL: Q)
<39 Jaut gok

1) sh=rQl 7474491(30671) W FAIASHAH59) ¥ £4 1 microbiome #4-5 &5t A173A

2) Ax71s 7N AAFEAIE 14 (oIR]etol(F) a7H) S&. 13 (WH2pmpoH(F) 2AH) A1

S o AT
R e

7t =l FAdRIolA EA,
1) T2 EZ AHA

= O
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7F) gh=QloflA] 2% microbiome?] tia+ A2 {t AlE &4
L}) Database £A-2 Q5] £7] 500 £%4 Z RS 280H O 2 AsF
of) Database 5425 Yol &1, @Y, 2¥HS FA[] 24
2h) AL B2e ARstel % AlE oA BE I5iles Z2E A
2) a2 EF
’hH 22 &EF 78
A T Al 5| st FAgQloA FH, ¥, A S 5 WE|QYARAS Qo A
d & A & | Multiomics Research Proposal by using samples of blood, stool, and
urine in Koreans
A AAR | FolostwEA ddoFe]shif P8l wa
55 AFAH| FaUSt e dAfefestat ey wa
Bojtistuyd Aifera|stut vhgel wa
2ojdistwy e AU et wa
Ald g3 A| deldiduyd didefe|styt ojaty A
2ojdistuyd Adiefelstat Ao A4
2ojdistuyd Aiefelstat Fu] A4
2ojdistuyd Adiefelstat AXA A
dadiguyd ety fAE A
Aolgstwy e dAforejstut ojs 7 A
Al 71 3 | Aeldidt g (MeAl s+ dald=z 23 43 ad)
2 x4
= A 7] | detistal ofstoet
@H|2tAlo] =l A
A=dstw gotutel|<=H
Al ¥ 7] IH|IRB SRIU=2RE 24704
Al SO A AEdE dY
Al d 5 A d=Q9 ¥ diad 24S &6l AU microbiome?] tixdZ JAA
+AOE fAANE &5t &3stay @Y, AWE FAo] 25
AAF=2°do E@sto] &9 "HyegAa 9L FHo oix Ao
S &St AL &
g & A &2 A9 4 Y 58 A o= 309z stE, Fd, FAd. 549 ¥
d 052 dGAIALAAOAN A HFE HoEd 2 Av TtedE
ne{sto] 409 o= sttt ZF AYFFoA EY 50%= Y AES S (T
Lol)
1. got (B $ 171 - 24714 ©o]gh
2. ojdo] 13 (247114 o4 - 7A ©]gh)
3. ofdo] 23 (7TA] ol — 12A] t]gh)
4. FAad (12A] o4 — 194 vlgh)
5. 9 (19A4] o] - 304 o]gh)
6. 370 (30A] o] - 454 ulgh)
7. 9 (45A] o] - 60A] o]gh)
8. d (60A] o4 - )
o A A O 71%d A4S B GESIE A= A
A 71 &1 &2 Aol FoE sQste, A Ao Mgt A}
2) TUALE ARt st E
3) Uliddxte] F4-2 A Qle] 508 53t A
g A A HE 7l 2340 s AHE AlJAIZIH.
A9l 71 & | DAEZ 371E ojylo] g4 AAIE €3Y ol ARz 585 At
1. 22 1549 ojylo] A&A, 284 5 Ao dF=2 & & U= d==
=835t A}
2. st ojylo] F+& YRS 58T AL
3. F 154 olyol AL 55 Y &4 HEEA 542 =245he At
4. AFAPE 2 Ao Atojstrlof] BAEsH v HHshE F2
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) CRF & 594

w

N

—_ ~—
o
i%a)
i
i)

SBank Ver. 1.0

CONFIDENTIAL

ol

g 71 = 7
(CASE REPORT FORM)

Protocol No. SBank

shRol FyolojA Hol, Bl A8 32 53

AE RNy " 7 B Ha|t ety
| 2l #2 o2 o x oMYA

A HO YR 4E

Famity Farst Nams

Al g AT

238 4Ydu =l 5
] 2

AMEWHUTGUEHS| SB-

CONFIDENTIAL
E pusHvIsMer e a5 2 JIEAo

Fomeag ol 2ourt

CRF_Ver.1.0 CONFIDENTIAL

#1021

) & 2269 24
) 6% A5 uad, 2N8 Y5 Wl AR ojFet nadat AE 24 K19y
o) Z2Y dFer 1-24714 got AE “Alo] BAIT
2h) Aot SR Bl Agt X A4S e dAEL AE A 274
o) =4 Ad gixd A BAEE FH, AWK FH[gE o S oz AFA
A WA S o8st=d 528 Ala2 AFEE AY
L}o] o o o] =3t
170 - 247§ ojgt 1 2 1 3
247140l - 7AI0|gE 2 15 15 30
7Al0]%} - 12A]u]gt 3 15 11 26
1241017 - 19409t 4 8 6 14
1941014 - 30A]0]7k 5 19 20 39
304014+ - 454]o]gt 6 19 20 39
45K]0]4 - 60A] O] gt 7 17 20 37
60Af o] 8 18 20 38
el 226
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4) Microbiome &A1 A}
7H Microbiome A

(1) 28 dx2< 1t &
(7H & 96719 AlE B
(W) INlumina Miseqs

NGS Library QC

neral Inform n

[ Order Number ‘ HN00132739 [ Name of Customer I g I Date of Order | 2020-07-31 ‘
Final QC Result of DNA sample(s)
Arrival Date | Experiment Date Sample count Pas | Rl | Hold
2020-08-04 | 2020-08-18 l 96 ‘ 95 1 ‘ 0

Final QC Result of RNA sample(s)

Arrival Date Experiment Date \ Sample count l Pass Fail Hold

N/A | N/A N/A N/A ‘ N/A ‘ N/A

roceed with the library construction.
Further processes are on hold until the replacement samples received.

We do not recommend in proceeding further steps until a specific instruction was given from the client.
* Hold : A specific instruction should be given by the client for further processing as the QC pattern may be triggered by the sample nature.

*Fa

As 3 ul was taken from the sample for sample (library) QC purposes, the indicated volume represents 3ul less than the total volume received

bS|
ol

£l

olstat 25 wAet 5990 Aey

At

o

0=
)

rlol

L Original Sample QC

| Order Number ‘ HN00132739 | Name of Customer ‘ g9 [ Date of Order | 2020-07-31 |

Final QC Result of DNA sample(s)

Arrival Date Experiment Date Sample count Pass Fail Hold

2020-08-04 2020-08-07 59 59 0 0

Final QC Result of RNA sample(s)

Arrival Date Experiment Date Sample count Pass Fail Hold

NA N/A N/A N/A N/A N/A

The QC criteria refer to the specification requirements of a single run. In any cases, we may encounter the shortage of sample volume or amount due (o various reasons
such as a library construction failure. In these cases a request of an additional sample will be inevitable.
mmend double the amount to be supplied at first place to minimize any delay of the whole procedure.

Therefore, w
* Pass : Proceed with the library construction.
* Fail : Further processes are on hold until the replacement samples reccived.
We do not recommend in proceeding further steps until a specific instruction was given from the client.

* Hold : A specific instruction should be given by the client for further processing as the QC pattern may be triggered by the sample nature.

As 3 ul was taken from the sample for sample (library) QC purposes, the indicated volume represents 3ul less than the total volume received.

(71 28p7] Uizt o)lg+t wael 4199 dixe #AF

fé) macrogen
Project Information
Client Name o)gz
Company / L[4 -1am

Order Number HNO0163604

Type of Read Paired-end

Read Length 301

of Sampls 4
Library Kit Herculase Il Fusion DNA Polymerase Nextera XT Index V2 Kit
Library Protocol 16S Metagenomic Sequencing Library Preparation Part #
15044223 Rev, B

Type of Seqy Ilumina platform

o, ol% 437} xbo] shistol MPEA U NGSE 278
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@ 27 517 2¥E sl Le AdEA 9 NGS2 S 49
@ 3AtZ AR5 B A9 9S 3092 Wotert oA E42 sHAIRSiE
@ WA EZ 670= MRCO AARIS] i/ eadAte] ST vlis Ao AHE
©® 2HAEE is MRCY AFARIS] Al e&FRAe] 2R S HlaLs sl AHE:
(0 2N 7 e85 w85 s o7
@ 34 =R ARl 9H4 W4ED microbiome BAS QI3 Byl 8
@ 7373 1159 (4/1471K] 1237%)
@ Al 329 (5 AA ha: 6370) @ oFF2EMA ANANEAYE S (58 A9)
@ A8 69 (F AA 7Ha 1071) ¢ AEtmoh ANAEAE e (58 %)

(4) 8AIAREAL 2] microbiome A1 2y}
(7hH 2d3d oo 4E5 oy AE 55
0

i)
)
g
5
Q
=
Q
o
Q
D
O
o]
o
—
D
=}
[l
(9]
o}
jon
Q
D
=
Q
o
o
Q
Q
Q
D
=
.
[N
D
@
D
0]
o}
oy
=
c
8
n
1o

phylum leve
SHRIE] Q12

| Sempmidey Sl Gt \"|'n“4|1w', Tﬂw"IF!lPHP||"Pl" Ig“‘miww(“r[ful\il'i

FOR p < 0.01 FDR p < 0.01 FORp < 001

. & : i 5 .
-
Con scz Con scz Con SCZ
Control
L BRY bie
1 i\ c oL
H o Ve ta W
BT SAT 57 |
O\ e
A .

W
Il\

I.m'rm‘l!

l‘

mabacteria

pienna

il

f

|

; T
L
Con sCZ
Euryarchaeota Lentisphaerae Bacteroidetes Synergistetes
Con S¢Z g . o
Phylum s Mean p-value FDR p-value
Euryarchaeota 9.18E-05 0.164675 1.06E-11 1.48E-10 ' 7
Lentisphaerae 0.014898 0.081714 7.81E-07 3.87E-06 4l i §
Bacteroidetes 49.51952 39.25036 8.28E-07 3.87E-06 i i
Synergistetes 0.003503 0.251451 3.05E-06 1.07E-05 = Tos
Candicatus el 0075043 0.056894 1.06E-05 2.98E-05 — B =
a‘nabaClerla Con 5cz Con 5z Con scz Con S(.Z
Verrucomicrobia 0.943353 2453161 0.00017 0.0004 Candidatus
Actinobacteria 1723892 5.372307 0.00042 0.00084 Melainabacteria  Verrucomicrobia  Actinobacteria Proteobacteria
Proteobacteria 5.454878 7.327818 0.00352 0.00617 i = e
Tenericutes 0.002731 0.021903 0.04369 0.06796 I
Elusimicrobia 0 0.009561 0.04872 0.068207 % : z i
Fusobacteria 0.025131 0.656516 0.141786 0.180455 i { ‘ i i
Spirochaetes 0 0.01641 0.166508 0.19426 ’ il
Unclassified 0 0.000173 033152 0.357021 : ) ‘ ) ‘
Firmicutes 42.02226 43.60615 0.359401 0.359401
con sz T con sz cn sz con sz

(=39 #xto] BW oA microbiota B4

@ A3 A5 2AHOIA] lactic acid bacteria?Ql Bifidobacterium genus®] AThA 7 A
a0t 37ke Budind, 9o AgdME od Fte AT & UL S
Bifidobacterium genus % Bifidobacterium callitrichidarum, Bifidobacterium
adolescentis, Bifidobacterium bifidum species 59} £7}&5 &9lst% L.
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Bifidobacterium genus

& 0.01
. Con SCZ
Species p-value  FDR p-value
40 Mean Mean
= Bifidobacterium breve 0.03998 0.019949 5.46E-05 0.00034
% Bifidobacterium callitrichidarum 7.77E-05 0.001669 0.00116 0.00502
§ %0 Bifidobacterium adolescentis 0.001234 0.006803  0.00536 0.01827
§ Bifidobacterium bifidum 2.65E-05 0.000441 0.0061 0.02045
g 20 Bifidobacterium pseudocatenulatum 1.128566 4.083369  0.00711 0.02337
§ ; Bifidobacterium animalis 0.000835 0.010424 0.079698 0.17141
Bifidobacterium pullorum 0 0.000249 0.088868 0.184023
10 Bifidobacterium longum 0.368793 0.718305 0.160785 0.285951
Bifidobacterium biavatii 7.64E-05 0.000346 0.327984 0.396838
0 ] Bifidobacterium pseudolongum 0 8.52E-05 033152 0.396838
Con SCZ

(23 A9 2§04 Bifidobacterium genusoll 43h:= spicesd] gt 7iAl4 Ao]]

AR ARFEGAIY (AR oRI0|(F) 2AY)

 AEQAGO) AFIAIA G HPTH 488 5229 B2 HPIAY Al
M 5 7154 9 e Bolely] gt Ratguly, o Fkvl, U gE AMAE
A

n2EI JiQ
Al A = BERJXGON AT AOA FANE HP73F 2JH]§ £559 5= HP7AQ
AX7I5 71 5 71678 2 A2 H7ish7] st SR, ol Ew7HE,
Aot gix JANAEAH
Al Q] 2] R} SH= o2 E®
AFRYA | Aeieragd Gdrelsty 49a in
AldEsd+ | B8 0 7%
At 3 HEAT
Al 71 3 | Aeldidt g (MeAl s+ daldlz 23 43 ad)
Y FA
NEEH: IRB £919 ~ 20224 2¢Y 28Y
Al FERJIXZGON(CERAD-K F4)o] 2 usaF, Agde} vlustedZ o 1.0SD
ol dagt AME) 442 7Hl EWAE AQlsh oF 504 o]/4 804 U]ghe]
UA al oA
Al 574 BERJXRGON AlAUEANA F4tt HP73F Ad| & 2559 9= (HP7A)S
Eosie o X7 7iA S 715 B oHRAd S BITSIAAL oY
YARRI e e )| s T o = P = e | ) I | S
Al A= At HP7i} 2]H]& ?%%94 5= (HP7A)M 7" Ae (f4t HP73}
u| S F5=29 S9F) 389mg (He'd He 300mg Hi)
QENE | Placebo(Rata HP7#} 2|88 %329 Swzol agHo Ux o,
AAAES oot ddol Sgl g Mad 38medl glo
oy W[ A@AEe 19 15, 18] 2058 5 1250 Sofartt
o] 7|7t |- HP7A (94Mg HP73} 2]u]2 232, 38Img((2Y 22 300mg &-9)
- [st_}\]%
B & H7Ps o4 328
g & A D2 a0l s s9stal, A Ao et At
AZ71E 2) TWALE AQIgH gt 504 o]/t 80A] U]gte] T/ 2 o7
3) CERAD-K F7to]] 2lsf| 3= lx|7golof slidsh= A+ CERAD-K F7d0] &<
WESE, AFUY} vlwstlS o 1.0SD 0]gk ~ 519 5% o] "ol =
At = CERAD-K 7198 utA] A4 (Word list memory or Word list recall
or Word recognition or Constructional recall)?t H]7]d=3abA] A4
(Verbal fluency or Boston naming test or Constructional praxis or
Stroop test)?} @2 wSE, AJOet vlwstlE o 1.0SD o]gt ~ 3F¢Y
5% ol Wlol 9t At
4) JAA et Aot 9 EAH (Diagnostic and Statistical Manual of Mental
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Disorders 5, DSM-5)9] x|ujo] 7gojof Ve x| o= AL
o A A DAF7ISAEL odE 5 58 Al gEl27] 5 oldvrgE ddst Aldud
AeI71E A}

2) AUl WEY, 2552 AL AR

3) YAgol £ FAStHoR Fag Walo] dAY A AL %1 Uk Al
B RDS, 2P, BRLEE, ANF, o YAEIA §)

4) WEF, AIBARF, FUF, ADAM), DY, F927 S narrow
angle glaucoma), 2QEEX] U= A AR} (160/100mmHg o4, 10
& g 3 54 71%) B ool e AFUSA

5) A%t 475 Aoy It 7157007 A= AIFUGAL (serum creatinine >
2.0 mg/dl, ALT, AST, alkaline phosphatase > AAF AFSIX] x 2.5)

6) FYSHA= EFA2HE0| oA P& (°*%*7J0P<ﬂ§ 85t o
otal F5EY 160mg/dL o)} EAH(159/mm3 o]s}), FAA LR|(F
At 9.5g/dL, oA} 9.0g/dL) ©]stQl Al TSRt

7) 2 3714 ool g AH=RoOIE, A 522 52 FESIIAY Al
FAEY &4 UAL Hido T2 @t odE e 7|5HAE 52 58S
Aol AAY 371E Ul 71EF JAAAGAIF Fojst FFol A= AldUY
xt

8) 6714 Y A =2 WdAY UIE U SA1E AEmFHsolY =75 A
A A9 Am v AFAE §8%9 v g Fo)E ¥ Qe Ad
O AT

9) ¥ A= 5 4= &40 dT= & & U= =2 o AR

10) AR, 2758 % Adst o 9 (G188 oy, 22 oAl A Y
713, 25, AEANY Ao FolstXA] e 7Y
11) 22 2714 ojylo] AEZ stAY 171 ofuio A& dES T AIFUIA

12) AARGAAGIAIS] Aoz & O, AlFe] &84S O & gt

HHE ALY 7|8 QAT EASSIT T HHE = AJFOLAL
=77 1& 7154 (Functionality)
@ 1&xt 71524 =7} (Primary endpoint)
- ADAS-cog &7
- ADAS-cog 7190091 /|H&
®@ 2} 7154 =7} (Secondary endpoint)
7t ZAA19] baseline tfH] 7jA&
- Ao XA WA (Verbal Fluency Test): HE S A (Category fluency)
- =X} & ZAAKDigit Span Test: DST)
- 7MY oA A AAHThe Short Cued Recall Test: SCRT)
- @A g4 A (Enhanced Cued Recall Task: ECRT)

oI A] (Safety)

AGAE 2o] At B0l F 5o] 125 Fo] MRAA A4, FAASE 54

Ao 93715t ol ol E s Bt
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Rand A9 - Bygk | SAE Qlx = .
Ol A TEERN I el i s I I R R T
e A P ?:(‘)’E} e
17 B2y 2021-11-06 21-11-14 a5 | AFEA No e ] x] e so=
=Hslia oro. Toq ol o
J =] %_l;_‘_} =]
Ol A}
a o
chel e ApR & of sl
23 S | 2021-11-03 | 2021-11-18 45 | AFEA No A= = A £ SR
= oro. SIP| ol o
1w a =2 =]
s
A% o5
217 AN & 2022-01-24 | 2022-01-24 | ZAZ | AF¢A | No g | gx 0 sox
oFro. ol o
i =] -/ =]
oh) 1, 22 7154 WoiRlE B Ay QoI Ato]S Mol Wyt X mE ER}A] okgre
E‘H i O];qﬂx-lg_}\]oJO éltj_ 1_17;]7(48‘}\]6401] K—]Qa}ﬂ _?48]— pilot O:]__rLQJ }\-17:12 gq_]—]_ 9\)]\01
ADAS-Cog 574 (IT )%4%H‘%%PﬁAELEHVl%8,vnzﬁqﬂ

of) 2uh, 24 b

olo] 9AM :Ao] AU WXoA t-test?} ANCOVAZS E3

2M3E A2 L;Lo 22 N5 B KMo Msts 0.094 (t-test)2t 0.110 (ANCOVA)
= YEUo] folst AME S ¥ Fe FI1ARI *4% Rlefsts 4% ol 2uE 22
2 Q& Aoz ot

uh) AGLS Z1°85tHA] HP7A AlE B8 X9o] ¥W 639 & £Alste] AE 58 g0l +H H
gt 2A0] 715 Ao=w HITh e AFd] eEAJo] &8o] 7t Aojn 58 Ho]
HE gadoze &8 7Hs

® 1%} 71578 H7F W4 ADAS-Cog FA(TT) +A4 Axt
awT AlFH] AlFAlE 58 F199] ADAS-Cog 34 A0+ p valueZ} t-testofA]
0.721, ANCOVAOoJ Al 0.567< L}E}lﬂoi S-9]st Xlo] QUL

NE2? SEL
7t H Visit Meanish Meanish p-value p-value
(N=16) (N=16)
Visit 2 11.06+2.86 11.06+3.84
ADAS-Cog Visit 4 8.88+3.24 8.44+2.71 0.721Y 0.567?
%Change -19.44£22.23 = -22.08+19.16

D t-test

2 ANCOVA

@ 27 7578 B7 W o] A oA A4 Zat
fx2aat A9 Al dAE 58 A99 dof A IAY s=¥HF+= p valueZt
t-testo| A 0.610, ANCOVAO|A] 0.626= LEfUo] J2gt X}o]S HWoO|X] 9IQtw <Qoj&

= L
HE=

BdaAIe] o opl
00]3]- ;“(|:o| olojo

p value’} t-testo]]A] 0.094, ANCOVAOJA] 0.110S LE}Yo]

Al i E
It Hay Visit Meantsh Mennash p-value p-value
(N=16) (N=16)
Visit 2 13.0043.74 | 13.25+4.96
R Visit 4 14.19£3.21 | 14.81£4.46 0.610" 0.626”
olo] 2 A1 %Change | 12.84+26.03 @ 18.00+30.40
A Visit 2 17.31£4.59 | 17.25+6.42
%l;j”;i' Visit 4 17.00+5.45 | 19.94+6.87 0.094" 0.110?
%Change 0.75+£30.72 22.62+40.13
D t-test
2) ANCOVA
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@ 27 7157

QEZY AP2Y

RGeS
X2

S AL
=]

A = A
= Ef% K—]o

EWS] 7=l_,_]-

v =

94

A = A9l DSF  Score=

p value’}

Mann-Whitney testo]A] 0.224, Nonparametric ANCOVA01]/\1 0.546& UEJo] 823t

Atol2 wWolx] orghw,

ANCOVAO[A  0.415&
Mann-Whitney testo]A] 0.381, Nonparametric ANCOVAOA 0.272& UEo] 2]t

Atol2 ®olx| orghw,

o] %]

R,

ANCOVAOJA 0.7095 UEfUio] {29t xto] S HoJX] ik

DSF Spano|A] Mann-Whitney testo]]A 0.239, Nonparametric

LEFYo]  goIst RpolES DSB  Score©f 4

DSB SpanofA] Mann-Whitney testof4] 1.000, Nonparametric

Al 8
It Hay Visit Mean+SD Mean<+SD p-value p-value
(N=16) (N=16)
Visit 2 8.192.59 | 9.56+2.22
o Visit 4 9.63+2.87 = 9.88+3.03 0.224" 0.546
%Change 30.31+76.87 3.57+28.80
Visit 2 406+1.34  4.31%1.35
S%S{,; Visit 4 462131  4.38+1.26 0.239" 0.415%
ARtE AN} %ghénge 25.65+58.46 i 11.56+56.83
Visit 2 394188 @ 4.12%2.22
B Visit 4 4.44+2.48  4.94+2.26 0.381" 0.272%
%Change | 13.45+40.07 . 25.26+32.86
Visit 2 1.62+0.89 | 1.88+1.15
stSa]i Visit 4 1.81£1.05 | 2.06%1.12 1.000" 0.709%
%Change | 20.83+62.80 | 17.50+45.09
U Mann-Whitney test
Y Nonparametric ANCOVA
@ 2zt 71573 H7t Wi FHEAg ©A 34 AA B4 Zat

iz Al

Al E

29
= O

Mol HHd ©A A FAE (B)= p valueZt
Mann-Whitney testof]A] 0.747, Nonparametric ANCOVAO]|A 0.11922 UElJo] g9o]st
Atol§ HO|X] %S

AEdE 8
7 H Visit Mean +SD Mean +SD p-value p-value
(N=16) (N=16)
Visit 2 2.56+1.79 3.62+2.53
ﬂ%%;?;}%i}) Visit 4 469+1.70 5.94+1.84 07471) 011922)
S o S %Change 146.05;5198.44( 100.24%4%21.62(
U Mann-Whitney test
Y Nonparametric ANCOVA
® 23t 7154 W} WA A VA G4 A B4 A
dren Adeel APAE 28 Meol WY ©A S ML p valuer)

Mann-Whitney testofA]
7(] O] = E‘.OIXI ool o

0.616,

Nonparametric ANCOVA©9A] 0.695& L}ER]o] 8.9lst

NE2? SEL
7t H Visit Mennash Meanish p-value p-value
(N=16) (N=16)
Visit 2 14.56+1.55 13.87+2.19
A 3laF 1A Visit 4 15.38+1.15 15.69+0.48 0.616Y 0.695%
%Change 6.67+13.62 16.23£21.74

U Mann-Whitney test
2 Nonparametric ANCOVA
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Ald g g X

g 3 SA0 AR

Al AAZIHE | AXZIEY: Fedstuy Y
2 Z A | ZA NEA s FIg=E 23
Al d 7] ZH[IRB 90 ~ 20224 64 30
Al 3 o AN BWARS AlQISH oF 504 o]A) 80A bk FAd A o
Al @ 5 A d=AdXgol  AldoidAtelA MT104  (AAA: Al HEBRA A
o2p7pAlo] Hetg, 3:1:0.59] H|&)E FoslE o AX7]s 7id 5 7164
Y RS HUISIAL St
AL ol [ 7|, BAHNA, olEwrid. HATAE, BluJAANAEAIH
Al & Al 2| AxAN(Cuscuta australis R. Br.), MAC Jjaponica Choisy) %
et g A ThepFtA|ol(Lactobacilus paracasel) E3=(MT104) 480mgS
sto sk 1000mg A A
g = Al & |Placebo(MT104 ==0] dREo] UA] ki, A|FAZFT} <t} d4do]
=43t A 1000mg2] ¢]°F)
oty 2 B |AFAESE 1Y 13, 13 1ZAE & 12533 Fojsinh
o 71 ZH| - MT104 (AAMA, Ad 2 =EspA{A mfelriAlo] 53& 480mgs
&gt 1000mg “gAl)
- QRAE
o A A} 4| drop-out 10% 1giste] 2t A 43Rl &= 869
AR 7 S e RS BF TEShe AFE A
1. Z9YALE AlQjst gF 504 o4 80A ojgre] Eid 2 o4
2) AERJAXGo] ARH7]Eo] Bt A
- SR} BHS AP QIR E A
- A3 AAHSNSB)e] oA = AlAA 7™ FAL0F yolef she
T2 -1SD  oJsk= A5kE Ab
AArAgEALofj 71 glojoF SHK-IADL HIAEO|Al 0.43 o]Arel &}
3) & Ao FoE sosti, N oo AHet A
A 71 & |93 7led 2o olFE+= RS AJAIZIT
DA SA S Qs 5 58 Al ge27] & oldesS A3dst A
5. AU, HFYE, &F52  ATHS A
6. N E+= FAlGAoz Fast HHo| QAL x| AghZ ofn
A= AHEURES, I, did5=, AAS, o AEEA 5)
7. HEE, AAS (AREA, A5 ASEAM), ETY. @Y 5Ul
(narrow angle glaucoma), AALX] U= 1Y AL
(160/100mmHg ©]4}, 102 M & &4 7|%) £+ mAgo] &

xt

8. Ast Al7]x Ao} 7t 7]=Aoj7t Q= A} (serum creatinine> 2.0
mg/dl, ALT, AST, alkaline phosphatase> A4} AFSHX] x 2.5)

9. FIPeAE  @YAMol ofgle A% (FYPAAMET 28w
olgole =St  FEAY  160mg/dl oo  BAW
(159F/mm®o|3}t), A4 2R&] (FAF 9.5g/dL, oAt 9.0g/dL)o]5}Sl
o

10.52 30 ool 37§ AERolS, UMM E28 52 BgstAAY
ANPAE] F4, oA uldol 9FS Fb 4E Eb JISHAE
S2 283 ol AU Y U I AXAEAZR] Aofd
Aol gl

1L64d W dubs  4e2 wd URY O 3A" ARE 0
ol pH 2ol Az b ZiZAE, ggoel b o2




12.9] BA% 5 %29 F4o) IFS F 4 A- 242 & A
13,9408, 485 2 R™E MY WE (FT§ Y 22 oy,
AR 717, 25, AR M) Sosha] gt steloly

14.52 2749 olUo] AYE st LY olulo] A% dBe & A
5. RJIAIAEAIAGEAY] AHdor & O, AFY EHAGES OF
Gtk BOHE|AY J)EF oAt B gtetthY wbels A}
5 7} ¥ 2| 7]%4 (Functionality) 714
® 1&} 7154 H71¥H4 (Primary endpoint)
- K-MMSE #7409 7/f4&

®@ 2xt 7154 H7T¥H4 (Secondary  endpoint)

- K-MoCA  F749] 7fd&

- SNSB9] A&Aojst5AAL (Seoul  Verbal Learning Test, SVLT)
AlAg)d Aol 7ids

- SNSB9] o|E3t=&dAAHRey Complex Figure Test, RCFT) A|H
3 Aol AMe

- SNSB9] SVLT &7+s]A}, AjQl A 40] 7jA&

- SNSB9] RCFT &713]A}, AjQ1 A 40 /A&

7h) 2RPA =8 E] AJAFEo]oF 5h= QIAIA gAYl COVID-19 W7} o= 4xPA e 27 7]|FE

) COVID 19 ©31o 2 OlFALA|F 7| ALxlo] 7Zhadn}t sHA} Yol o2 YA thAA B A
o o=

o) o dAld ez Ak

(1) A7 dEtututoA= Feltigd 1 7]
S 9jste] U HERS CROZ MAstn ABchstaydd, Laid)
71 o2 x7}sto] t}7]2 QAFA|E 0 2 XISREF

(2) B4 81§ F71 1.599 o= FAstL CRO (W 2wEet) 8=
BIAGoNM £2 2abg =E317] #lsto] AAtet fdHste] 54

2h) @A 23 9

713 Aadig e | AEdstuyd noerdyd A

vl oA 36 25 25 86
A332)y 34 32 3
S 22 7 2

5 12 25 (¥&) 1 38
Z g Ekat 0 0 0
A S 3 24 1
L=, 9 1 0
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615 (FaltjatiL Atshaeg, A7AAxk: 2
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