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8. A wjF

- k-2 YA} AE (macrophage) RAW 264.7 A3 (American Type Culture Collection
(ATCC, Rockville, "]=1)E 5.5% FBS (Fetal Bovine Serum), 100 units/m¢ penicillin, 100
ng/ml streptomycing 7Fet DMEM ®lA| 2 37C 2 5% CO, 270l A wl %

- w2 WA E (mast cell) MC/9 Al 3£ E (American Type Culture Collection (ATCC,
Rockville, #]=) 10% FBS (Fetal Bovine Serum), 100 units/m¢ penicillin, 100 pg/mé
streptomycing #7}s DMEM WA & 37T % 5% CO, 7oA uj kst

9 AE 54 49

- GFAA ol A Alg e MY =4S 82lstarA}t Cell Counting Kit-8 (CCK-8)
assay S A A

- 96 ¥ E#olE (well plate)oll 4 vk thA A2 MC/9 HWHA Lo 242 N85 w52
A2l ataL 24Xt F Sk vk

- CCK-8% 10% == 713 g 2413 &t 37T A wH8-A1Z1 & microplate reader(
(Molecular Devices, Hercules, "] =7)& o] &3} 450 nmolA 3 =& Sl x4
HE Faf A Alx 3E&(%)<s ALt

t7t7kel NO 4] A &5 7}
2 2y st 2A417F 3 LPS
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(0.5ug/mL) PHE] T 2447 ESF wF
- AN nitritex= Griess reagentE AF-&3to] Al z=ALe] WH wpe} S st NOAA <A
a3s &9l

2}t Histamine +H] A &% 7}

- W %E MC/9 vp$-2~ vlwk A EE 968 Z#o]Ed HE3dFY] 25ug/mle] compound
48/80(Sigma, USA)#} w3 A % ol dad A5 & 304 < A&

- X EuHlE LA 3]~ (Histamine) 2] #¥] @S ELISA kit (Oxford Biomedical
Research Inc., USA)Z =4

stirr barg ¥ ¥ Z2IS 23
]Lsampleg Yo 287 vis 3 ADP % collagen & #H71ele] dAad SHNRSS
= %= (inhibition, %)& Ak

= A5E AEshA &2 AL control2 3], 4

é
\_/ O_._,

|
12
2
o
H'I

(inhibition, %



11. carrageenan % mouse tail thrombosis
W tail thrombosis 2 ¢

= v
AF e meEle] dAS FEstE
carrageenan (type D& A#]4 ¥

Abolell FAbstaL, 244

3k, A8AIZY, T2A3F

o w

A

=

g9} FAYET aspirin (50 mg/kg), L& AL
o 11Adl Ao AL,
o] 1 o]% % carrageenan TFAF &

ax Aol os Fx¥ BwE (HFD)#
3day, HFD_PNS_E 9day F+=%%)

UhAs 2 Ald=d

1S

12.

>

A&

carragenan =@

9} PEG400°] =]

A€o}l Ay~ (Mitutoyo, japan)Z =74 2 A}z

Ry

@ ICR mice®} SD ratel]l 1%

s A7 Le2H5sive] 27}

dd P o] (tail thrombosis)E

fis
KR
=

el
T

ne

7]

Ju
ot

vehicle2 carrageenan A} 3Y A€ of

g el 73

A2 carrageenan TAF 1A 7F

Al bl o gt
a5 7h (9N SHFD_PNS_E

o
Q
>

17k, 71
o] 4 9]

(<

@ A g4E4: HFD_PNS_E 3day, HFD_PNS_E 9day &%
@ FFA : ghmete gl
QB FEE/AY
@ Agsty FEAEEYNUS] A& werh
(2) 58 AgT 5 ; C57bl/6]J] AF 1005
(1) 4852
T2 7FEe] Cohl/e]) A (84 8FH 24g AF)e= didHte] £ A4} (Eumsung,
Korea)oll /| &5 itokil, &2 A9 974 13As (FAA FH7E ASAE Co)
o} & FET %%6}3, 2% 2242T, ¥ % 55+15%, 12 A7t light-dark cycle®] $+7
S A8 1 FF AeAz & Agd Abgsn. aga sEAYRY] &84, #H4 g
A AE 32 284 #gE Y5k dAdden sEAEEYYY3] (Institutional
Animal Care and Use Committee : IACUC)9] <<l W=t}
(2) v ALIHNAFLD) = TERdol ] a537}
- 60% HFDZ C57bl/6Jol A" o] (HFD)%E F g BEnd
- Co7bl/6Jell x2le] (HFD)fr% 3 AF 9] A5 2 Ao g3+
- HFD_PNS_E 3day, HFD_PNS_E 9day F&%&9<] =4 2 wd 1453 47549

- Co7phl/BJel A wAo] (HFD) % 3 A3

Ao 89 F AQAsE B

(ALT, AST, total cholesterol, LDL-cholesterol, HDL-cholesterol, triglyceride, glucose, FFA, ¥

-GPT, LDH)
- Co7bl/6]ell arxwk2le] (HFD)r
(H&E, Oil red &4)
() A7 5
© A2 o] (HFD)1=

=

k-
=

o
T

o
T

21299 Liver® viceral adipocyte €]

S|
&y

=z Z]

1=]
s



(1) AL o] (HFD) %= 4 RdsE A3
1 Co7bl/6] AF &S dighblo] 2 H AAF (Eumsung,
5 ARl AHgE, o] & flete] A olR Fie
S E Rd S o o] A 8 FH o] 2 C57BL/A] A (HEvteleda)E 3
= (25+27C), &5 (B0+5%) % 12A1%F 744 <] FF7] (light on 07:00 ~ 19:00)2 ZH %=
SPFEHAE A 2 F3F 712459 55 S8 aastal AL 2242TE A% fAstL 15797
T Aol Aggtt & A EA FEstEA ASAZ T, Aol
°oF 24g ol H+E 10 FHEEH uxH2o] (#D12492 60 kcal fat, Research Diets Inc,

USA)E Folste] Hwk (HFD) HEl 22 S A2l

i
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- H|%F 7§41 HFD_PNS_E 3day (400 mg/kg), #H|%F 7§41 HFD_PNS_E 3day (200 mg/kg)

- B9k 7} HFD_PNS_E 9day (400 mg/kg), ®|%F 71 HFD_PNS_E 9day (200 mg/kg)
(3) A2 o] (HFD)fre 2 sER A9 &5 7}
@D C57bl/6]8F ol HFD A2 oo o) H|vHH e sE2

a A ERA ol & H|vHHE FERES Ao ® HFD PNS_E 3day, HFD_PNS_E 9day 3
29 dnyt a5 HAIeuA G U2 (C57BL/6]-vehicle, ND), A2 o] H]Th{=
=+ (HFD_HFD_CTL), <A uizx=s HFD_HCA (245 mg/kg) A+, Hlgr A
HFD_PNS_E 3day (400 mg/kg), H|%F 7§ HFD_PNS_E 3day (200 mg/kg), HFD_PNS_E
9day (400 mg/kg), B]WF 7’4 HFD_PNS_E 9day (200 mg/kg)E< vl A3 ol& 93}
of aAYAolR Fedt HINHERES v Zo] AP 8 F+H e 47 C57BL/6J
AF (digeteol e A)E 2 (25227C), &5 (50£5%) H 12A]3F k49 57| (light on
07:00 ~ 19:00)2 4% = SPFEAolA 2 F3 71 2ALR(AIN-T6A diet)9t =& A7
sastHA HSAIZ 5, AFol of 24g ol He 10 FEFEH A2 o] (#D12492 60
kcal fat, Research Diets Inc, USA)E Foiste] H|¥F (HFD) BMeE| 2 H-S A 23,
@ FHIRF HFD_PNS E #&& Ad=4d Az 9 H9 Fo

AT A3l = (C57BL/6]-vehicle ND), LA HF2] o] IR
(HFD_HFD_CTL), <A dzx=+ HFD_HCA (245 mg/kg) A&, wlw 714 HFD_PNS_E
3day (400 mg/kg), H|%F 7§ HFD_PNS_E 3day (200 mg/kg), HFD_PNS_E 9day (400
mg/kg), MWk 7§ HFD_PNS_E 9day (200 mg/kg)® #zlate], Z+z 0.5%CMC
(carboxymethyl cellulose)o] £& 3o 02ml §HF o0& FoJdta, dEFoE= HAJFo48 &
£A =dl(Zonde)E ol &3to] fIH= Al BFo Fhot

(4) A2 o] (HFD)F% ¢ &5 9 A2, HFD_PNS_E 3day, 9day &% Fo 2 &

o} g 5}st HA}

Co57bl/6] w25 273 7| EAFE(AIN-76A diet) = A A7l * 105
Aot ¥ ¥k HFD_PNS_E 3day, 9day %% 715 14571 Bagt. AolgdH&d & iﬂ%%
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& o F(plasma)S EEste] -70 Coll Hpsttrp FA4sT 2t A5 E25EH &
Zlgk @7 (plasma)ell Al 3+ 7]s9 Al ALT 9 ASTE, A47]s #3%$ BUN,
creatinines, ¥4 %2 o] AAEEFe Axd FZH2"HE, HDL (High-density
lipoprotein), LDL (Low-density lipoprotein), %A A% (triglyceride), &%, y-GPT, LDH9
stk A3lskals B417] (Hitachi-720, Hitachi Medical, Japan)Z o] -&3le] =4 3lt},

(5) 4 4 detection A<

Abgol Bd AdEE A A 6ARE Eo AAA
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= Ay sta, 72t A e F72ARE AgEA)e ¥ =R
RNA 2382 RNA ¢4 9 (RNAsolP)ol] B#alo] A3 ¢bo] RNAS 1y 3
& MAALE FYAIA 70 T ¥EaLe] B
I2o] (HFD)S% 2 SE2rd 4F AF 2@ Aol d3 %
C57bl/6] nAWAo] (HFD)fre i AFAE 257 7] ZALS(AIN-T6A die) 2= A 3A 2+
107858 AolAdFste] HitAFo] 28g729gAtelol =&, &yt HFD_PNS_E 3day,
2

%)
9day FE=& 1457 FoAR HelHHATE & AT w5 dAD A7l S48 7=

e

S
(@)
ol
g
=X
>
Qi
=
2

s

(7) A% (body weight)
O ATH3} : wF F2d 9 A /7=
@ %= A% Z7F% : Final body wt - initial body wt
® 1Y H+ A= Z7}% = Total body wt gain / days
(8) 2ol A % (food intake)
19 Ht Aol HFHF - Total food intake / days
(9) A o]& & (food efficiency ratio, FER)
FER = [Total weight gain / Total food intake ] x 100
(10) C57b1/6] A2 lo] (HFD)% i AF e Az T3 54

gH) ¥t HFD_PNS_E 3day, 9day F=&< 145 Fo F 72 AdsES I3 4%
(abdominal subcutaneous fat), F-iL8F®¥ HFX]WEF (epididymal adipose tissue), 18] il
A5 Bu ZWEZ (retroperitoneal  adipose  tissue), WA AW (VISCERAL FAT
AMOUNT)So. 2 F-&ate] A& & A x4 FFs &3
(11) C57bl/6] LA W2o] (HFD)F% & AF e g3 A A gspsts 24

)%k HFD_PNS_E 3day, 9day =
(plasma)ol Al 7+ 71559 A%<l ALT 2 ASTE, &4 2 7o x| Agtate] A% FFe~
H =, HDL (High-density lipoprotein), LDL (Low-density lipoprotein), %43 *%
(triglyceride), FFA, @9, y-GPT, LDH®| %S Aysteats &417] (Hitachi-720, Hitachi

FHES UFL T



13. ARl faAdR 2 A Ed ] AYIHHI} (ex v, in vivo B

+d

A

g3t

ol

Medical, Japan)E& ©]-&
(12) Helx4 4

ik HFD_PNS_E 3day, 9day F= &5 1453 Fo & 58 Z7iEdd dg =443}
45 Fdstr] 8l T AEA S AdFHE 10% neutral buffered formalinoll 24
AlZE o 1A A7l thS graded alcohol® ©<FA]7]al dtetdl o2 Ewdte] blockS A2
3 UFS microtomel E 4mTA o] ZHAAES A A hematoxylin & eosin (H&E) 41
2ooo-#H= O 9SS A3 F xylene clearingS 71 % permount® #] 2] gk & 3333 n)

g ol Wwel f7E BRI

)
2]
21_1‘

mlo
N

X
N

I} FFS unpaired student’s T-test BAZ 21 ALE-3te] B4 Ao
H, p<0.05 o]3te] FFollA o AAS HAA S

1=
>
riot
l;otr
olf
o,
=

A

F719] B3R a2 B A Ed v a5 Bt
4 AAl s A& AlE dA (washed platelet)
counter, Hema-vet HV950FS, Drew scientific, USA)E ©|&35to] 4 5 A=sa ¢
=9 (buffer, 37 mM NaCl, 29 mM KCIl, ImM MgCl2, 5 mM glucose, 12 mM NaHCO3,
0.34 mM Na2HPO4, 20 mM HEPES, 0.25% BSA, pH 74)°.& 3|43l &23to] 3x10°
platelet/mL°] ¥ E=Z ZA 3}

- Y Fof 33U FFAHY] FEAAES 7T & APt MFH EAIH(washed platelet)
T Z47](cell counter, Hema-vet HVI50FS, Drew scientific, USA)E ©o]-&35}¢o] &

gF (SD rap)e] d4a¥ 3 AdAlse =AHA (Aggregometer, Chrono-Log Co., Ltd.,
Havertown, PA. USA)E ©] &3 g% =g o=z =As it Ax i3 (Washed platelet,

PRP)S 37TColA] 387F AFFulolA (incubation) A7 ¥, Platelet-poor plasma (PPP) 400

w3} Platelet Rich Plasma (PRP) 400 pls 747} quartzol &538Fal stirr bargs ¥ & i
2RSS APAZIith Al msample (200, 100, 50 pg/mDS ¥l 287 Y & SHFEE
3 % 9 AAH % (inhibition, %)& ZAAFstT <

A& H7bste] 4w SHNSS 5 SA
A A % (inhibition, %)= A 52 A g stA &€& AL control® sFo] #4]38)
- ADP 10 uM, Collagen 7 ug/m, Thrombin 0.1U/ml, AA 05 mM 5 =2 t%aA 2 &
- 4% F JAlTS =44 (Aggregometer, Chrono-Log Co., Ltd., Havertown, PA.
USAE o] &3t g% AN R FAsto] JAHGE (inhibition,2%)E A4t
Inhibition (%) = (A-B/A) x 100
A : control®] &% (%), B :AIEAH Al 3

J[Nr

o
i)
olr
S

14. in vivo Arterio—Venous(A-V) Shunt modelS ©] &3 fa4 H7}



- Fras AuiFre] AR fa R YL =ddd dd 25S HUt

- Arterio-Venous(A-V) Shunt model 2 ¢f& Fof 2417 del A= Fdf A0 1
B DDWoﬂ 2 591 F 350g9] SD @A 500mg/kg® AT Fol gt

- 1A 7+ & SD rat9] E7ol] 2ml 4 urethane 1.25g/kgS FAFste] mb3 3 3 wp3 7 &)
A Left carotid arteryQP Right jugular vein®] PE50 tube&® cannulation &

- 5em silicon tube®l cotton threadS 93l salineS 2| 3 artery9} veino] 2% tube®

HAS &2 A 3] shear-stressE FE35Fe] 153 7F thrombusES A A 71 o}

= 71 =2

- A thrombusE 7Z2AIA FAE 57439 antiplatelet efficacyE ¥ 7}st

- dFA 3Y7F FFARY FEAES ATFA F, Z54A 5 W (Left carotid artery)? -
= W (Right jugular vein)el ZIHEHE AFste], dAqs z=24 dfo g™

(shear-stress)= %=, @& A, AxAA FAE At dsdads H7t

15. in vivo/ex vivo Carageenan % &7 AF S 3

- Fras AuiFr1e] w3 a2 Y= s 25S HUt
- AF] mPd AS FEE carragenan B2 8% ICR micedl 1% carrageenan
(type D& A A Aol Ho] oF 40uE AF Le8%5sthe] WArte Apolo] FALE

= 24X, ABAIZY, T2A1ZF % Aie]l dd @A o] (tail thrombosis)E HAEH Yo} 7w
2~ (Mitutoyo, japan)® =74 2 AR S 7| =3}
- Alg 2 A FET aspirin (50 mg/kg), L& il vehicled carrageenan TFAF 3 HH-E
md oA 11A]d AFFS 9, @ F %= TS carrageenan TAF 1A Aol A
o] 1 o] 3 carrageenan TAF - 23A17F, 47TAIZE, T1A| 7Rl R Eo] g
- ¥ F el 1% Carageenan X222 mg|dd do] 54
- A8&HIA 25H7F (ADP 10 uM, Collagen 7.0 pg/ml)

16. 8% dH=2719 w249 o9
-C3H/He] mouseZE ©] &3t @3 Ly =r|o sErdsty
- & (peanut, PN)<S Zolx A5+ W ZFstAI] Cholera toxin¥} &7 gavage feeding?l
o] eto] 7zt

- Holgkmo] BE FANE
— AT

50l
Ao oJste] A o] e £ food allergy BE=E o4

H o
T
AW oluer B4 FAE B A4S W AGFoRA 48 B2t vk 7

- 5% C3H/He] miceE AF&3td o, nlzolx 714 &3] A|#dE & 3 (peanut,PN)=



ZrolA A W Z}F3tA| 2l Cholera toxin (CT)¥ $H7 gavage feedingel]l ¢Jsfe] 7z =
low dose(5mg/mouse)+CT, high dose(25mg/mouse) +CT, CT &, % Naive w22 4
Fo] A PNE day 0, 1, 20 A& 347 A4 242 A7 & day 73 219 F7F A+ F
of, 43 5574 ATFEAT S AlE

- RS ol gkl Mgzl A8, s e Aol o ALy FAA

-
vk ALE g,

17. Ex-vivo @438 {8 A H7}
- A 9t gL Theeh B fra 2 AREAEAdd g a5S HUt

8 ] X =
A FAol 34 BIFARY FEAES AT & APste] AlFH  FAH(washed

platelet) S A|XE4 =4 7|(cell counter, Hema-vet HVI50FS, Drew scientific, USA)E ©]
g3t iy FH|

- ADP 10 uM, Collagen 7.0 pg/m, Thrombin 0.1U/ml, AAA 05 mM & F%=5 th&st7
&

- d4% $F gAE5E =HA (Aggregometer, Chrono-Log Co., Ltd., Havertown, PA.
USAZ o] &3 gx =AM oz =A3sle] A AE (inhibition,%)S A A

Inhibition (%) = (A-B/A) x 100 (A : control®] $H% (%), B :AlEAYA 8-S (%))

— in vivo Arterio-Venous(A-V) Shunt modelS ©]§3 F &4 H7}

- AGSE Qg iR Ths et B3R fE B A= tig s Bt

- A4 %= Thrombosis ¥4 =74

- dFH 397 FFANRY FEAAES ATFA F, A5 -5 (Left carotid artery)? -
=7 W (Right jugular vein)ol ZHEIEE Adste], dAS 324 9 E]

(shear-stress)S A%, 945 A, AXAIA F
5

[
oo

Py

18. in vivo / ex. vivo Carageenan %= & A3
- AHEE 9 @A THs gk A fE 9 AYLAEL dig &5 37t
- 31F ol 1% Carageenan FFERd & ngjdd Zo
- A¥8$HIA a5H7F (ADP 10 uM, Collagen 7.0 pg/ml)
19. 7152% TR 27 PNS_E 3 days® PNS_E 9 days®] collagen®l] ¢]3t dA43 43} 7]
AT
- EX-vivo @A &5 "7}

e 85% SD rat= w9 10wk = FEste] 153 AbSAeM w3 & ARIFEE

OMl'

Ay
2

O_Lu

(PN_E, 200 mg/kg), 3N ® 39 FEL& (PNS_E_3 days) 283l IR 9d FH5&
(PNS_E_9 days) FolE (200, 400 mg/kg), SNz aspirin (50 mg/kg), 1L
vehicle& wEE A AY 3IAEYH vd 24 1A AFFo ¥, AdE



2= 93 A 1A doll AT
O 37 429 F4]
FH 9 ratg o|goEH 2 (ethyl ether)® w3 3sta, v & uAZA 0.15M FAAUVE

F (sodium citrate) 2mlS FAM7]o] Y AAARZH o2 HE 1ImlS s} 55mle] o
oo 2mle] AMHL4ZFY (tyroid washing buffer, 137 mM NaCl, 29 mM KCl, 1 mM
MgCl2, 5 mM glucose, 12 mM NaHCO3, 034 mM Na?HPO4, 1 mM EDTA, 20 mM
HEPES, 0.25% BSA, pH 74)% 23] AAg F 23] vy 25 Ropxl 3 o4& 50
rpmell Al 7R ARkl ATAES AAsta, JHE dAawS 77mlé dAEHSF
(Hepes—tyroid suspension buffer, 137 mM NaCl, 29 mM KCl, 1 mM MgCI2, 5 mM
glucose, 12 mM NaHCO3, 0.34 mM Na2HPO4, 20 mM HEPES, 0.25% BSA, pH 7.4)° &
gGAlAA M2 EiaF(washed platelet) &= T},

@ dxas3s 574

S

2

dad &3 Al AHEs AlH A3 (washed platelet)> AEZG =74 7] (cell counter,
Hema-vet HV950FS, Drew scientific, USA)E o] &3sle] d4ad &5 A3 &59
(buffer, 37 mM NaCl, 29 mM KCI, ImM MgCl2, 5 mM glucose, 12 mM NaHCO3, 0.34
mM Na?HPO4, 20 mM HEPES, 0.25% BSA, pH 74)2& 3]A3sle] &iwto] 3x10°
platelet/mLo] =% Z# 3t}

@ a3 $H 9121]% &

g3 (SD rat)e] d4&# $H YdAlse =4A (Aggregometer, Chrono-Log Co., Ltd,
Havertown, PA. USA)E o] &3t % ZHH o=z FAHs Mz P43 (Washed platelet,
PRP)& 37CoA 3&7F e8| o]A (incubation) A% %, Platelet-poor plasma (PPP) 400
w7} Platelet Rich Plasma (PRP) 400 w0-& 77} quartzel &3Fal stirr barg ¥ %
29 APAZtt Collagen (5 pg/mD)e H7bste] 4wk WSS 51t
AA A% (inhibition, %) AlLFgth A A E(inhibition, %)+ Al&E A2l 8kA]
control® 3o, T ok e whHo g gt}

Inhibition (%) = (A-B/A) x 100
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XA2 (Aspirin™ Effect-Detection) =74

gto]  ZAJ3l¥W, phospholipid membrane®Z4-E]  archidonic acidE 7]HAZ
cyclooxygenase®] 23] AAEH+= PGH,ZHE thromboxane A2 (TxAp) 7} W&o Xt} 9]
TxAs= EQMEE =d=A wd7|7F &7 wiiel bgE thARAQl thromboxane TXAE
AFs Sl FA4sH, 3 & 2 G4 E Fedte dEAQ &4 Aol

(3) intracellular calcium ion & %=([Ca2+]; =4)

AE W Ca”e dado] 2435 2 $HHE FAAA gl & HE 4 AR
o] ] agonistel YA Ca®Z Zal F+Y¥ A Ca? mobilization #H4S E3] 247}
dojup7] wjZol Page] &3t F dAstE ARE A= dojA o

A QN AFo] T

(4) Serotonin =7

golo] day T FAgHW A U serotoning wH|EIH ol AFAEE A3
g3S AsA itk wEbA  serotonine S48} ¥d = o-phthalaldehyde (OPT)e}
Hk-3-3] A fluorophore= A3t} 2 4 9] fluorimetric conditiono] A 22 pmol ©]dtS A&
= Ak 439 serotonin FHEHS 300 nmol/10 humal platelets FE 6930imol/10 rabbit
platelets7bA] Foll mel thefaty T4 o doju= FaF QAo

(5) Fibrinogen Binding to Interin aHbﬁS =4

rr

o

amPB3 receptor= fibrinogen¥ 4% %z‘sﬂzﬂ Havb7le] xS FAsA Aot 1A
2ol A3 S4S dAlstel @4 S W] A amB3 receptore] E44 AAE
targeto. 2 A7} HdPo] H7| = it

(6) cAMPS} cGMP & =4

e Azt FANA A EHE signal EA BFIE cAMPsY cGMP leveld] A 5&
& 2949 reactivation I}H O 2 AL signal2A PKC 4 3h} dense tubular system]

243 AAE T Ca” BHE dAsE oz dejAd A Al

ZF Agat A3 g2 unpaired student’s T-test FAIZZ 1S ARE3sto] SA A3

o, p<0.05 olste] FFolAM FoA A AU
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1. FFAAe] wol 7]7te] wrE BF AR vaAd 2 54 v FEF & vlug
H| =4 &) (hexane) F& +& =4 £ (70% ethanol) F& &
(%) 51 52 53 (%6) 51 52 53
0 Day 24.2 242 0 Day ED EO
2 Day 27.5 29.0 204 3 Day 10.0 70 75
5 Day 225 204 187 5 Day 128 182 20.2
7 Day 83 a1 7 Day 17.8 220
F5k
[ KV 1)
™ i R 1
2 ‘ ok T e ‘
2. T A FE2E AFARE F4 2L a5 HUE Y3 & IS 3% GF 394
MR FEEo SR FAS 93 Solvent distributionol] ¢33 3 &E (AL o ©olA H o]
E Rue 5) AR AR 9F 3495 AR EFEEo EAAE FHS 93 D101 column
3 E (0%, 10%, 30%, 50%, 100%) Al & A %%t
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_I ETOH mwiract (7L, 3 days w 2 timesl, then svaporate
200G drisd Peanut sprout Bthano] Extract
CHCIE:MZCH fracticnation

EHCI;hm H!J'I
l EEOAHI0 fractionation
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St Jde= AS FAstH L, UV spectrum &91 5] chlorogenic acid derivatives 7}
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0 d;}l’ ,: | j;".'.—.' i —;—-'—" 3 dﬂ!lr
Lo
e — — B e e |
5 day 2 7 day
b 4
v,
M e |._I it |_.iLL|;JI L el _..ILI-L-..._ R
4, FFAPR ol AxE FEE AR 400ug/ml =9 F2A4 E 2 Resveratrol, Chlorogenic
acid, Chichoric acid®] 50ug/ml @43 S8 A9A a5 H71e 23 5d Al&57F 713
-3k 2™, Chlorogenic acid, Chichoric acid, Resveratrol @43 535 A &o] Z+z} 14.9,

16.9, 51.3% 43S gl
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Sl

Y. FIAA™ Lol dxdE A g9 FoAES Resveratrol, Chlorogenic acid,
Chichoric acid®] in-vitro 8423 €3 A &% v

5. @FAA wol AxE FEE (50, 100, 200 D 400uz/n0) T FEANA FEE] FRAR
5o 73

Resveratrol, Chlorogenic acid, Chichoric acid (2.5ug/ml) sE = A=
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2 de]
NOAA oA &%) 343901, Resveratrol®] NO A #o] 2345% 7HAHES &3
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100 /= = i Wz 1004 = r &
T T -
Ta 80 1
2- =
= 2
|E L rIT
5 &0 s ] 'r
g
5 an
T
20- 0
0 T——f———TTTT e o S A i N . AL
CordD0200100 50 400200100 50 400200100 50 400200100 50 Cond00200100 50 400200100 50 400200100 50 400200100 50
51-0d 51-3d 51-5d §1-7d 51-0d 51-3d §1.5d 51-7d
120+ 120 -
100 -
T .
£ a0
z =
g i
E (1] % =]
<
G a0
m-
20+
o o=
- $$ f #wb #a- g,f-‘ cﬁ \f‘a ﬁr #)P 'S@& .ﬁ&b
& 4 & #354 y‘ﬁ aﬁ‘“* &
a:t{" t“g & L ¥ 0‘0&0
& &

a¥. BI3AY dol dxE A 829 FAAESYU Resveratrol, Chlorogenic acid,
Chichoric acid®] NO A4 JdA&EZ% v

6. GaAA ol Alge] WA F9p WwoldpE Frlsle B REe g58 vug Ay
ol 9 ko] e FEO NO A4 A a5o] $Fste] By i &9 a5 7|1Ad
ATE FddA=.

BT FE=Y ARGE 3T W AZFEAE T4 A3 caffeic acide 3YAT-E A
Z¥%en, zZ+zF 393k 0.045mg/g, 9¥ A 0.108mg/gel =438t 2™, cichoric acidE 0=}

3
0.068mg/g, 342k 0.056mg/g, 9L A+ 0.998mg/g o 2 5 AL, resveratrol> 9L 2 FE=0l
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Content (mg/g)
Oday 3day 9day

Caffeic acid - 0.045  0.108
Cichoric acid 0.068 0.056  0.998
Resveratrol - - 0.011
b € A ; ©
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'l:__ .. 11
(8) ;_-' © |
‘ a b
b | ] &
I‘l . ! E 1 I [

Y. wolde wE HFANR FEFES UPLC chromatogram. a: caffeic acid, b:
cichoric acid, c: resveratrol, (A) ¥+ &9 chromatogram, (B) Oday BZM & F&&
9] chromatogram, (C) 3day B3 F&E9 chromatogram, (D) 9 day B3

FZ %9 chromatogram
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FTAA ol 9U A} B oA AE ZAS 13 A3 Hu FEQ 200pg/ml = AE =
ol YetuA] ko, NO 4= Ad %22 50, 100, 200ug/m€°ﬂH T TR oEA o=

g AdAl AAFS gRlsh LPSAH el oA dFol fFREY F7HEE AR ERIC
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7. BEFANA ol dxH FE=F (50, 100, 200 2 400pg/mb) o] FEA A= AE FA o]
BHHA ghom, BAH FEolA wad A3t TN F2Ee] F2ehw 44 oAl
E5e sa 40 9AS

Con 400 200 100 400 200 100 400 200 100 400 200 100

s1-0d

51-3d

51-5d

51-7d

Histamine releases ()
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9. BEAH FZ2& 4

N

DI NR F=EE o] F A resveratrol, Chichoric acid®] DPPH
3713 A3 resveratrol® chichoric acid =5 Z+2F 0.021 +
0.00 mg/g, 0.042 + 0.02 mg/gel IC50E Ho] GFMAFZE2] rtaadAo] 9 AEAS

radical scavenging activity &
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IC50
EE MY FES 0.823 + 0.03 mg/g
Resveratrol 0.021 + 0.00 mg/g
Chichoric acid 0.042 + 0.02 mg/g
Ascorbic acid 0.016 + 0.00 mg/g

10. ¢l 27] 2 g AlFS 98l Al 717 4F 0% s FEE A B
TEtdon, sERdA FEA FrtE A% FEE At I sERUAA BFF
3Ux A FEE] FAAE FHE Y3 Solvent distributionol] ¢]3F #FE (34
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AZE 5 AR R AEEte] sodium citrateE A2 § 4l gdtal PRPEATS w6k
Chrono—log aggregometerS AF83}4] collagenol 2|3 HAAFH TS FAHAT. QiA%<
FA45H WS collagen SHFEA 400 mg/kgolA 7 A SHAATE YERNS]
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QIR 2 B Ao nelddfe g dolnu
carrageenanrx= 48A17F & #we] A A o] (tail thrombosis)E =43 Ay =E x4+
(controDell Blste] YA HFE ¢ HeparinFof& thxatel Blstel dAA A HAE YERAS]
AR} FFARES Foldt AT A= iz (control)ol| H]SFe] 300 mg/kg, 150
mg/kgell A s YR AT
— ICR mouse — paw 40ul 63|59 ip 0.3ml 33 —?*04 T 24,48,72h =4
— SD—rat — paw 100ul 63]5%<¢], i.p 0.3ml 63] Fo] & 24,48,72h 54



24 H
ICR-IP(EHmm) ICR-Pawl TH&rmm) Rat-1P{ Tt ,:mim) Rat-Paw (T fmm)
1 2646 . - .
2 15.06 : - .
3 3258 - - -
4 a34 - = =
5 1247 A : .
48 H
ICR-IP{Ebmm) ICR-Paw( EHmm) Rat-iP{EHkmm) Rat-Paw(EHeEkmm)
1 3845 - 6268 -
2 25.92 4.8 7.82 3.4
3 4151 746 - z
4 3861 2937 4.15 -
5 29,68 353 g =
72 H
ICR- 1P EFR i) ICR-Faw( CHfrnm) Rat-1P{ St mm] Rat-Paw(THkmm)
1 330 i 8651 2212
z 7933 2876 1257 1416
3 4877 11,55 528 -
4 4173 3122 7.26 1005
5 2947 11,65 7.44 483
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12. A olo] &) fxd H|9F (HFD)f% SERU0AY &%%7} (39 3HFD_PNS_E
3day, HFD_PNS_E 9day &%)
O A7U$

1) HFD_PNS_E 3day, HFD_PNS_E 9day F=%9] nx|w2old ¢3] §x% v (HFD)H%E 5
ERHA 1457 AFWs A7 v
9) HFD_PNS_E 3day, HFD_PNS_E Oday 2% 29| mxu-2lo]d] o8] S8 H|w (HFD)G%

FRR) A FhEA A #A] &3} Ha

3) HFD_PNS_E 3day, HFD_PNS_E 9day FZ&%¢] ax|%4old] o fX=8 Hvt (HFD) %
SEEDAA AW vl A F s A
6) HFD_PNS_E 3day, HFD_PNS_E 9day FZ&&¢<] ax¥4old o) fx=8 Hvt (HFD) %=
SE Ao A Liver®} Viceral adipocyte W& ZAEA (H&E, Oil red 994)

oPNS_E®] i x|p2jo] vntejLelo] 3hu|vt & 3}

b X Hklolo] o3 HlwbHE] HERrdS tjAto® HFD_PNS_E 3day, HFD_PNS_E 9day 3
=9 vt g3E HAIstaA AN FZT(C57BL/6J—vehicle, ND), ILx|W2]o] H] U&=
iz (HFD_HFD_CTL), %Az« HFD_HCA (245 mg/kg) A, #T QA
HFD_PNS_E 3day (400 mg/kg), H]%F 7§ HFD_PNS_E 3day (200 mg/kg) HFD_PNS_E
9day (400 mg/kg), ¥]%+ 7§14 HFD_PNS_E 9day (200 mg/kg) &S Wl HAZF3 o5 ¢
ato] nAIAolR Frd v H RG-S thga o] AXFr. 8 F ﬂ 470 C57BL/6]
AF (dghtel e g a)E &= (256+2C), 35 (50+£5%) B 12A%F 1+A 9] F=F7] (light
on 07:00 ~ 19:00)& %*4d%+ SPF&AA 2 F3F 7| EALE(AIN-76A diet)$} =S =
el SHstHA A 5, ATl of 24g ol HE 10 FHFE AAEA ]
(#D12492 60 kcal fat, Research Diets Inc, USA)E Foj&te] |7t (HFD) HE| 2 A
2t Aol 9 AT T 13 dASE A gte] SAste] 7|F8kal, Aol £ A
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Fig. 3. Representative images of the IWAT EWAT RWAT and liver tlssue

isolated from WT(C57bl/6]J_Nr) and HFD mice after 19 weeks of HFD
feeding (total n = 10/group)

@D C57bl/6J_Nr group : Normal C57bl/6j mice (male 8w 23g mice) (n=10)
@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

® HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

(@ HFD_PNS_E 9day 200mpk (n=10)
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o} A7]e] BEXE7F dA3 SUteA @k AU ZRT HFD_HCA 245mg/kg, HFD_PNS_E
3day 400mg/kg, HFD_PNS_E 3day 200mg/kg, HFD_PNS_E 9day 400mg/kg, HFD_PNS_E
9day 200mg/kgFol & A4 o] iz (HFD_CT)ol wldte] A HAEe] Z7]9F H7]9]
WXL} R dASHA A E AT

Liver tissue: HiL staming
CAThlad_ Nr HFD CTL HFD} HCA 343mede

PNS_E 3ty diMhng ke PNS_E 30ay 2000 ke FHS_E SDay £00mp kg PNS_E 9Day 206hmg kg

Laver tisswe: (il red O stamung

C5ThlGT Ny HFD CTL HFD HCA 245ma/kg

PNS_E 30ay 400mpkg PMNS_E 30ay 200mz'ke PMS_E 30ay A00me kg PMS_E 9Day 200mo'kg

Fig. 4. Liver and Epididymis Fat tissue (H&E staining & o0il red O staining)
histology




Epedidymis tissue: L4 L stammg

C5ThUGS Nr HED CTL HFD_HCA 24%mg'kg

PMS_E 3Day 400me ke PN5_E 3Day 200ma ke PN5_E 8Day 400ma'ke PMS5_E 9Day 200mg ko

Fig. 5. Epididymis Fat tissue (H&E staining) histology
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Fig. 6. Adipocytes area and cell size distribution were measured on the EWAT
tissue after 14 weeks

@ C57bl/6]J_Nr group : Normal C57bl/6j mice (male 8w 23g mice) (n=10)

@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

® HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

(@ HFD_PNS_E 9day 200mpk (n=10)
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D C57bl/6]J_Nr group : Normal C57bl/6] mice (male 8w 23g mice) (n=10)
@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

(© HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

@ HFD_PNS_E 9day 200mpk (n=10)
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Fig. 8. LDH and Free fatty acid (FFA) level in serum

D C57bl/6J_Nr group : Normal C57bl/6] mice (male 8w 23g mice) (n=10)
@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

(© HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

@ HFD_PNS_E 9day 200mpk (n=10)



Waadch el g3 FE AN (FFA) 52 AAarol Hlsle] HFD_PNS_E 3day
200mg/kg, HFD_PNS_E 9day 200mg/kgFo]io] 7#+4AE Y},

b axpEAolo] ofs) HIRHHE TERYS thdow HAF T8 F AP wE I U
(Abdominal subcutaneous fat), F-alg¥H W AIX W (Epididymal adipose tissue), A&
HoM Az EE (Kidney adipose tissue), 18|31 A5 9w Ax]ukgr (Intestine adipose
tissw) = YERWE HjZE, Aol E=tizas (HFD-CT)9 72t
o] WA EkERe| H]ete] FUHE WERIIYE 18]a 3SR (Abdominal subcutaneous
fat), A1&FW WAz HIeE (Kidney adipose tissue), 183 Ax}FH wl Az Hkek
(Intestine adipose tissu)= IAo]fF=thZw (HFD-CT)ol #|ste] HFD_PNS_E 3day
400mpk, HFD_PNS_E 3day 200mpk, HFD_PNS_E 9day 400mpk, HFD_PNS_E 9day
200mpk o4 A HAE dErddYh 2Ejar Fagksw e (Epididymal
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Fig. 38. Fat weight in body

D C57bl/6J_Nr group : Normal C57bl/6] mice (male 8w 23g mice) (n=10)
@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

® HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

@ HFD_PNS_E 9day 200mpk (n=10)
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EA (iver weight) & AANZ (C57b1/6j_Nr)e] 2H+Al (liver weight)oll B8l 71

Lol

",

oy, gl aAolfF ez (HFD-CT)dl Hlste] Ag w9l HFD_PNS_E 9day 400mpkol

A FAH R FoAd A #HAE YERIAY (p<0.05). 2y AEFAl (Kidney) <} v
A (spleen) = AdT-7Fe] 2Fo] 7| it}

B Liver weight B Kidney weight El spleen weight

Final adipose Lsswe wepht [ @)

Fig. 39. Organ weight in body

@ C57bl/6J_Nr group : Normal C57bl/6j mice (male 8w 23g mice) (n=10)
@ HFD_CTL : HFD Vehicle control (n=10)

@ HFD_HCA 245mpk: HFD+HCA (245 mg/kg, o.p) (n=10)

@ HFD_PNS_E 3day 400mpk (n=10)

® HFD_PNS_E 3day 200mpk (n=10)

® HFD_PNS_E 9day 400mpk (n=10)

(@ HFD_PNS_E 9day 200mpk (n=10)

13. carrageenan induced mice tail thrombosis model

> carrageenanfr= 48AI%F F mE] I PA o] (tail thrombosis)E SAT A3z 3¢
A HE PN-Sprout ¥3}, ICR 3ol 1% carrageenan® & FE3}a1 48A17F &
nEdd ddde]l 92 collagen = AWEH e SAH A3, tix (control)ell H|3}

of FdH=ad HeparinfFolw  thzatol Hste] dASA FAE  HERAAAL,



PN—Sprout <& 200 mg/kg S%FNA 0 day (p<0.05 )& 3 days (p<0.01)olA EAH

o IA mydd dol7F A E AL, Collagens 5 1Ak 28] PN—Sprout 3 days

(p<0.05°14 SHT Y9AlE YEFHO PN-Sprout 3daysS E3A|a= AA A
(Fig.1).

ICE normal mouse k| r!*ﬁrlm:omn__:umrul |

v

In vivo |

N
r_l."rh carragernan_ PN-Sprout 3davs 200 uu;.-'h‘_11

Tail dwombus beneth = 0, 00mum Tail thrommbuos lenpth 2 36.8mm Tail thrommbus fength 3 Iz.ﬂm.

45h

Ex. vivo

Cuollagen (7 up'ml)

I;N-Sprul:.! (mg kgl PX-Spout (mgkgl

Fig.1. Antithrombotic effects of PN—Sprout extract in carrageenan induced mice tail
thrombosis model

> Carrageenani+%= 48A17F & w2l & JA o] (tail thrombosis)

A= A=)

s S A3z, 3¢
A Hy EAEEI PN-Sprout 3days

T8FE= Foot, ICR AFAd 1%
carrageenan® I A GFEst 48A7F T wE A

4 dAlzdo] & collagen Fx A28
A =As 437, waldd dol7t JA5S PN—Sprout water (p<0.01)3} 0 daysF=

E (p<0.05) oA me]dz Zdol7} A=A, CollagensF A=pel] 28] PN—Sprout
Hex. #3804 8% oA JehIe. AR4 Aol Aw waEo] na asazol
YUERA] ek (Fig.2).

it

01



In vivo Ex. vivo

Collagen (7 ug/ml)
% Carra. after. 48 H 7 =

;---' 120 4
Bk s
g 10 ! i = 100 . s i
] ] I E ! 1
. r ; I & 0 A = : I
mE i 1 i : - 1 ! i !
1 1 1 i * 1 1 1 i
= 1 1 1 — &0 ] I 1
10 I I ] : E I I I :
1 1 ] H 5 a4 1 1 i
1 1 ] i @ I ! 1 i
P ™1 i 8 1 . i
1 I n 1 I 1
i ] I b 1 1
1 ! | . 1 ] 3 H
1 1 ] I 1
o [+] : :
i | P 1 e 0 A g > I i
* & ] £ & 1"& 1}*“ F‘ i.'“‘f—-! LQ 1 |_\<.”' b\};-'!‘bé‘ v _‘__'i-
L o+ ¥4 & L P A &
__.éd} & & é.:fe' e - s & .
¥ o o B I ! & & . b i 4 L
# o P o by 1 > o = bl & 3 &
5 ¢ O & S ¢ < & T
i .
[ .ﬁ‘é
PX-Bprowt (200 mg'kg) PN-Sprout (200 mg'kg)

Fig.2. Antithrombotic effects of fractional extracts of PN—-Sprout 3 days

carrageenan induced mice tail thrombosis model.

14. Ex—vivo Study—Platelet Aggregation Inhibition

ﬁ\. Squunl Mdasu () i l:l-v:\
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| | el %
Platclet Aggregation & A-V shant thrombosts 3 |

<PN—Sprout 3days EtOH ext. &37/|H T2 2 o g4

> SD rate w9 et 153 AMFAAA 3 & 8F% 3 SD ratel] 3YHNT
],

PN—Sprout 3days EtOH F=% (300 mg/kg, 150 mg/kg, 75 mg/kg)S Fo] 2417t
]

ol

AFAAZ Este] sodium citrateE gl T AR S PRPE LTS

Chrono—log aggregometerE A}F&3}o] collageno] <23t dA2HASFH TS

Sh

||\

2 J T

!
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in

collagen¥} ADPZ ¥4A¥ SIS FLstay 58S 54 23, PN-Sprout 3days

EtOH F=EL collagen % & 7]delA 300 mg/kg, 150 mg/kg, 75 mg/kg 37} &



< ‘/}EWV] 5. wEaA AFAIFEA Aste dHddAaTsS HMA SHA
agonist=+¥ collagens AF83la 1 HEE 7 mg/mlE 835t Ao HAETS Foldt
wsk v dA gHEAY &8 x| H|ste] 28% AT

1<
Sk oFA ) Z 2l aspirin? clopidogrel ool A A A 7] 4SS 38k (Fig.3).

PF

————————————————————————————————————————————————

mADP (5 ud)

Aggegation (Y of cop
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PN -Sprout 3davs (mpkgy 30 ""'Ek’

Fig.3. Ex—vivo Study of PN-—Sprout 3days EtoH extract—Platelet Aggregation
Inhibition

15. rat arteriovenous (AV)-—shunt model

> 3Y & GES Fost ¥ H(S57dsW(Left carotid artery)d =744 W (Right
jugular vein)oll Z+7Z} Zgogddl FHHEHE AYstal, 5cm A2 FHo| E3l&ES Y
Ay ds-E A& 3? A7) B Aalo] AAdE FHE gdds 327 dlo] AdsH
(shear—stress) & F=3te] 15w7F & At AHH AE AXAA FAE 5
“d 3} %L%Qﬁ_iﬂr% H7tste], 858 4% SD ratol PN—Sprout 3days EtOH F&%

(300 mg/kg, 150 mg/kg, 75 mg/kg)i Fol 24 F FId mee SAT A
PN—Sprout 3days EtOH F=E& tjZxol H]3te] 300 mg/kg® 150 mg/kg Fof ol
32.8%%F 31.2% dHS AAE. 2 ¢ thxdol| vkl 75 mg/kg PN—Sprout 3days
o 17.5%, YA NZET Aspirin (50 mg/kg)S 64.5%=2 HS A AEZX o
PN—Sprout 3days EtOH F&=2 75 mg/kg, 150 mg/kg, 300 mg/kg & H 7ol A
AA 7o (p<0.001)= 7HA AL 8FEA 02 A a5 HER (Fig.4).
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Fig.4. Anti—platelet effect of PN—Sprout 3days EtoH extract on rat arteriovenous
(AV)—shunt model

16. Peanut food allergy mouse model
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Fig.5. Allergic Protective Effect of PN & PN-—-Sprout against PN+CT (cholera



toxin)—induced peanut food allergy animal mode

> 8% 4% C57bl/6n AJF ol cholera toxineZ 72 F PN-Sprout F&E (300
mg/kg)S Folsta 3 W HAe AwWslE 5743 A7, Food anaphylaxis S4S
#18ke] cholera toxin®. & FF&}sto] PNE& Fofgk & PN-Sprout %= (0 day)wol A]
Aol 3 0% AIAll Aol FHaste] ¢elA| opvp&ebA| 2~ (anaphylaxis)7F U E
%L, PN=Sprout (3~7days) ‘Folroll A= Ao e &8kt
o] ol Bl S Ara hlolAl Ara h87bA] 8717 &4 low, 7P Aujzel +
39S Ara hl, Ara h2, Ara h3Z de]Aa, wFo] vl 398 Arg hlolA Ara h8
7hA 87 delA e, ZHE AMiA <l F S Ara h1© &2 PN-Sprout %
(0 day)i*oll Al Ara hl Eo] IgE ©] Z7}8t 3, PN—Sprout (3~7days) Fo ol A=
Aol 7V A Al S7FekA] @, PN—Sprout 3days Fofioll A IFN—v, o} IL—-10¢] A3
AreFol HAASHA FUFste] WS g dE &2l cholera toxino] o8] F=¥ v~ W
oA spleene] & Adl CD1lb+/Gr—1+ AXF7F tixto] H]ste] PN-Sprout
(3~7days) Foaro] THAE
o]t e 17.5%, FANET Aspirin (50 mg/kg)S 64.5% 2 HHAES A3 A2 o7
PN-Sprout 3days &=+ Food anaphylaxis, Ara hl, 9% AllEZIQIS A4 adE
o AEddEr] s aaHo®E qAS3aL, PNS PN-Sprout®® 7|30 =4 2

= (Fig.6~18).

O

i

o

FLUEIE =Y &

%2,

o} = ZZ0)

A | Peanet-induced systemic anaphylaxis B | Concentration of Ara h 1—specific [gE in PN & PN-Sprout+CT
— muced food allergy mode]

Temperaiur |

Arm bl -specifie T2E (nehnl)

lime after challenge (m)

-
| i 4 . S - il . Gr-1* CD11b" absohte ber Emmuon
€ | Cytokine profiles of IL-10 and IFN-y production in PN-sensitized mice | D | o o il :

. . Anti-CD3 mAb coated Anti-C03 mAb coated S

Fig.6. A mouse model for a peanut food allergy using cholera toxin (CT)

intraperitoneal sensitization
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Fig.7. Ear tissue: Toluidine Blue staining
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17. PNS_E 3 days and PNS_E 9 days® 384 &% W3 SE5dHr}

(1) SD 3 HolA Arterio—Venous(A—V) shunt model _E 3
days®] &4 H7}
PNS_E 3 days®} PNS_E 9 daysE= 0.5%CMCo 2 =<1 $ 300g2e] SD 3 FHo z+2+ 20
0 mg/kg,18]3L 400 mg/kg® A FoJgttd. 1A17F & SD rate] &H7to] 2 ml & urethane
1.25g/kgS FAFsEe] w3k & wpF 7 U Left carotid artery @b Right jugular vein®l|
PE50 tube® cannulation $4th. 1¥ Tk 5cm silicon tubeol] cotton thread< €3l saline
S ¥ 5 arteryS} veindll AZAH tubeZ NS 27 3} shear—stressE FE351] 1
5%-7F thrombusS AAAIA Y. AAE thrombusES AXRAA FAZ SH3 A=, vehicle
o] 273£18.9 (mg)el thrombosis7h ¥ AL, PNS_E 3 days 400 mg/kgFol<to]
1621£6.5 (mg)= ol vlste] A2 o2 Fo4d A 40.6% E7(thrombosis)
Al &7t Yebsth (p<0.001). 7183 PNS_E 3 days 200 mg/kgFol2 198+9.9 (mg)
% 27.4%, 12131 PNS_E 9 days 400 mg/kgFolre 198+9.9 (mg)= 27.4%°] AT
Aow froj4d A EH(thrombosis) Al E37F WEbsT (p<0.01). PNS_E 3 days®]
TroEHow IddA %S A-V shunt BdoA #A=E = v} (Fig.9), Fig.10.

3 days®t PNS_E 9

EE3 X

Thrumbus weight (mg)

MNezafive PNMEE3 DW8 E3  DBWS ES  ENE EQ
Control  daye 200 daws 400  days 200 dawe 400
malz me ke malz melz

Fig.9. Mean (S.D.) effects of vehicle (Control), and PNS_E 3 days and PNS_E 9 days
(200, 400 mg/kg/day) orally for 3 days, on thrombus weight in arteriovenous shunt model

in rats (n =6 per data point).
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Fig.10. A—V shunt rat and thromosis photograph of vehicle (Control), and PNS_E 3
days (400 mg/kg/day) photograph A~D.

(2) Carrageenan %= dd AFRdo|A| Aspirin, Clopidogrel, 1231 PNS_E 3 days¢f



PNS_E 9 daysE3te] &84 #a&4 H7F ¥]al. (Antithrombotic effects of PNS_E in the
carrageenan—induced mice tail thrombosis model)

@ Carrageenan %= dd AFHEH|A Heparin, Aspirin, 12]3Z PNS_E 3 days<}
PNS_E 9 daysE3te] &84 F34 H7%

Fig.11+ carrageenanf+= 24A)17F & #g] €4 3 AZo] (tail thrombosis)ES S 4
Z=2 gz (controDol H|3te] PNS_E 3 days 400 mg.kgs thZEw- (control)oll H]3}o]
SATH T4 A FAE UEHAT. 2E]al Aspirin 50 mg/kge WE (control)ell
Hlgko] oF 3ufold o4 A HAE YERHAL (p<0.001), L&} PNS_E 3 days 200
mg.kg, PNS_E 9 days 200 mg.kg, Z8]3Z PNS_E 9 days 400 mgkgFo+< thx
(control) @ x}o] 7} 13Ut

4
3
1 4
0 - . T . T

Negaive Control ~ PNS_E-3 PNS_E-3 PNS E-9 PNS E-9 ASA S0mgkz
davs 400 mg'keg dayvs 200 mgkg days 400mgkg davs 200 mgkg

Tail thrombosis length (cm)

bt

Fig.11. Effects of PNS_E 3 days and PNS_E 9 days and Aspirin, in carrageenan—induced
mice tail thrombosis at 48h. Mean (S.D.) effects of vehicle (Control), PNS_E 3 days and
PNS_E 9 days and Aspirin (50 mg/kg/day) administration for 3 days (n =10 per data

point).

@ Carrageenan H= - AWFHEGA Aspirin, Clopidogrel, Z&i PNS_E 3 days%}

PNS_E 9 days®] 3384 f34 H7}

Fig.12& carrageenanf-= 48A17F & we] A A Zo] (tail thrombosis)ES =A 3 A3}

2 tZ (control)ol H|3}e] kAt Z+2 Aspirin (20 mg/kg)Z Clopidogrel (50 mg/kg)F



of & izl Hlste]l 91% ol dAASA FATH Fod AA FAE UEUAL
(p<0.001), PNS_E 3 days< Wi (control)o] H]3}Fe] 200 mg/kg (p<0.01), ¥} 400
mg/kg (p<0.01) &%= oEH o= Fo4 A H2E Yehldd (Fig.12). 124 PNS_E 9
days< thzw" (control)ol] Hlsle] zpo]7} At (Fig.12, Fig.13,).

140 - W Collagen (7 ug/ml)

170 CADP (10 uM)

Aggregation (% of control)

Negative PNE E-3 PNE E-3 PNS E-0 PNS_E-9 ASA K&
Cottrol days 400 days 200 days 400 days 200  Clopidogrel
mg'ks mg'kg mg'ks mg'kg 0mgkg

Fig.12. Effects of PNS_E 3 days and PNS_E 9 days, Aspirin, and Clopidogrel in
carrageenan—induced mice tail thrombosis at 48h. Mean (S.D.) effects of vehicle
(Control), PNS_E 3 days and PNS_E 9 days (200, 400 mg/kg/day), Aspirin (20
mg/kg/day), and Clopidogrel (50 mg/kg/day)orally for 3 days (n =10).



Normal ICR mice (30 g)

Carrageenan-i.p 48h _ Control




Aspirin 20 mg/kg Clopidogrel 20 mg/kg

Fig.13. Effects of PNS_E 3 days and PNS_E 9 days, Aspirin, and Clopidogrel on
carrageenan induced mice tail thrombus length (48 h after carrageenan injection).

A~D, carrageenan induced mice tail thrombus length photograph.

18. 71%5AE TR AA PNS_E 3 days®} PNS_E 9 days® collagen®] 93 A9 &A3} 7
AT
(7}) PNS_E 3 days®} PNS_E 9 daysel]l 93+ TXA2 (Aspirin™ Effect—Detection) =4
ks
PNS_E 3 days and PNS_E 9 days®] 7]x& A3 14} cyclooxygenasel ]3] PGH,
25E AAE+=  thromboxane A2 (TxA2)E EorAg3 Edolm=z 1 fjAbAQd
thromboxane B2 (TXAy)E A3t 89 A7+ Ao A Fig.32 11dH TXA2E e
WE 2gZ8, gx2de F52 676.09 (pg/mb)elRem, PNS_E 3 days 52 50 pug/
< A2dyE v 651.07 (pg/m)E thztol Hlgte] aE yehhdoey o048 ¢l
I, 100, 200 pg/mAlollE 468.93 (p<0.05), 347.5 (p<0.01) (pg/m)FFEO = oz o
Hjgto] AT A o8 fFold A FAE YERETE PNS_E 9 days &= 50, 100, 200
pg/ml AL o R HokS wf tjEate] Hlste] Zolzb fidth. @i of~FF (p<0.05)
(aspirin) 50 wg/mls A3kl thzxtel Hlgte] SATH o= fFo)Ad UA HaE HER
At (Fig. 3). olgg AyZ PNS_E 3 dayso] % oEXHORE collagen F% TXA29]
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Fig.3. Effects of PNS_E 3 days and PNS_E 9 days on collagen—activated platelet ATP
release expression TXAZ production.

Washed platelets were pre—incubated with PNS_E 3 days and PNS_E 9 days and
stirred in an aggregometer for 2 min prior to collagen stimulation for 5 min, and then
the reactions were terminated followed by granule secretion assay. The TXA2
formation was terminated by addition of 2 mM EDTA and 50 mM indomethacin 5 min
after the addition of collagen (5 wpg/ml). Bar graphs show mean SEM of at least three
independent experiments performed. * £ < 0.05 or =*x P < 0.01 versus
agonist—activated control.

) PNS_E 3 days® PNS_E 9 daysol] 93t serotonin 4= H7} H3}

N Ay 52 SASHE A Ul serotoning B o= JAFAMEE A
of g5 A3A Itk wEbA] serotoning A %E YE]E= o—phthalaldehyde (OPT)<}
HE-S-3l| A fluorophores /3 sHtl. 49| fluorimetric condition®l A 22 pmol °]3tE H=
g 4 itk A9 serotonin ¥ 300 nmol/10 humal platelets -E] 6930imol/10
rabbit platelets7bA]  Fell wel tpFsly TEHom dojue T Aol F,
Serotonine 432 a—granulesol] A% o] Qltirt collagen, thrombin, ADP &< #}

& Bd YEHo BFEE AR WA W $ WA YR, Fol
TAFol| A Fig.d+= serotinin FHFS e & :LEHE?._, A2 Aol A collageno 2
Lol g -0wol A& 55.259 (ng/mD)elglar, A FAd A collagenoZ FE3gk T
T (collagen—CTL) A= 524.8 (ng/mD)ST 2.2 YESTH PNS_E 3 daysFE22 50
pg/me A2 W= 517.44 (ng/mhHE dix=wol Hlgte] Z4AE Yoy #2014

BNodo 2l



S, 100, 200 pg/mAlol = 394.08 (p<0.05), 379.01 (p<0.05) (ng/ml)FToZ hx
o] HlEte] FASH R FoA UA FAE UERHT PNS_E 9 days FEES 50,
100, 200 wg/ml Ae]co2 HOLS o thxdtel] vste] Fi oEHo R 3t T
oL gtk YU ERTo R ofAT” (p<0.01) (aspirin) 50 pg/mls A 2lste] oz
of Hjste] EATA R FolA UA HAE YeEhdY (Fig. 4). o913 A= PNS E
3 days°o] F% 9FH 0= collagen % serotonin WHE At Hrdt FAHS A

d Aoz AztAn,
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Fig.4. Effects of PNS_E 3 days and PNS_E 9 days on collagen—activated platelet ATP
release expression Serotonin production.
Washed platelets were pre—incubated with PNS_E 3 days and PNS_E 9 days and
stirred in an aggregometer for 2 min prior to collagen stimulation for 5 min, and then
the reactions were terminated followed by granule secretion assay. The serotonin
formation was terminated by addition of 2 mM EDTA and 50 mM indomethacin 5 min
after the addition of collagen (5 gg/ml). Bar graphs show mean SEM of at least three
independent experiments performed. *: P < 0.05 or =#*x: P < 0.01 versus
agonist—activated control.

(t}) PNS_E 3 days®} PNS_E 9 days®l] ¢]3F intracellular calcium ion &%[Ca2+]; S
g 7F W3t

collagen, thrombin, ADP ¢ A=& S WEH ] v7t4 dav S5 gl &

oJstar, olwf, AEZA U £A3}+= endoplasmic reticulum S ZHE E=LE o X Ca’ 2 A
X QFoA fFYEE Ca¥fo]l FasHAl A&l oo PNS_E 3 days® PNS_E 9 days©]

collagend] 93] FE5+= 4w W AEAY Ca?t Fxo mXE gk T
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it
R
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ool wokth o] AFAFIA Fig. 5% intracellular calcium (Ca’") TEE YERE
gz dxE FAHolA collagenl® FEHA] e -0vtol A= 139.8 (nM)o|ar, A
2] Aol A collagen® = %Ea = (collagen—CTL)ol A= 1453.2 (nM)FFo. =2
el PNS_E 3 days 3252 50 we/mS A8 dS w= 1228.2 (nM)E thx4o] H
ato] AaE YERR o Wé A3, 100, 200 pg/mlelAE 1069 (p<0.05), 1018
(p<0.01) (nM)FFoz dixwol Hste] FASHAHCR FoA A Ha= YEETH
PNS_E 9 daysF=&=< txwel Hlste] ZAsE YA Y SASH o= Fo42 gl
o A EToE ofAFd (p<0.001) (aspirin) 50 pg/mle A 2lste] dixatol| H|so
AT R 748 IA HAE HErAH (Fig. 5).

o]zt A¥}= PNS_E 3 dayso] &% &% 0% collagen % intracellular calcium
(Ca®") EHE AAste] Sast SAHS AAstE Aoz AZHr.
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Fig. 5. Effects of PNS_E 3 days and PNS_E 9 days on collagen—activated platelet
ATP release expression TXAZ2 production concentration.

Washed platelets were pre—incubated with PNS_E 3 days and PNS_E 9 days and
stirred in an aggregometer for 2 min prior to collagen stimulation for 5 min, and then
the reactions were terminated followed by granule secretion assay. Platelets were
loaded with Fura—2/AM. The platelets (3 x 10%ml) were pre—incubated with or
without a PNS_E 3 days and PNS_E 9 daysin the presence of 1 mM CaCl2 for 2 min
at 37C. [Ca2+]i levels were determined. Bar graphs show mean SEM of at least
three independent experiments performed. *: P < 0.05 or =*x: P < 0.01 versus
agonist—activated control.

(2}) PNS_E 3 days® PNS_E 9 daysell 93 dA4%2% Ex vivo 8% H7F 4



87 SD rats v 109k 2 &3t 157 AFSAolA &3} & PN_E&= 200 mg/kg,
PNS_E 3 days® PNS_E 9 days= 200 mg/kg, 400 mg/kgs, YA NEZTLOE aspirine
50 mg/kge ATFo stal, Fo 2A1F ¥ AHAAE AEEte] sodium citrateE AE F
A E2 skl PRPE &S F8 3} Chrono_log aggregometer® AF£3}o] collagen®l 2
st AR TE S5 Y. 219 AFAFd A Fig.6AT PNS_E 3 days9} PNS_E 9
days®] dA#SH Hb-S S =2 collagen (7 wg/ml) SHF=4 PNS_E 3 days 400 mg/kg
oA 7 A $F e S YeENSAL, PNS_E 3 days 200 mg/kgoll = 15% ©14 4%
o] BFEAT. wEbd YAEFES 400 mgez AAHAT. A ADP (10 uM) S
(Fig.6B)ellA= PNS_E®] dad 3ol ##EA etk Fig. 6C= collagen =z &
o FAsEE ErsFo] F7lskE ATPase v55 Yellls ZgZ2) dAg fAdA
collagen®. & F%38}A &S -07oA = 1.35 (nM)o|ar, AAz HAHoA collageno=
53 thET (collagen—CTL)NA = 4.43 (nM)F52. 2 EST PNS_E 3 dayss=
2 50 mg/kgs AP W 4.28 (aM)E izl ¥t ZAE YERA oY Fo
& gl%laL, 200, 400 mg/kgoll A+ 4.15, 3.19 (p<0.01) (nM)FFOo 2 o Hlsle] &
Aoz oA AA A2 Yeldth PNS_E 9 days FEES ool H]ete] x}o]
7 ek, FAdEToR of~d# (p<0.001) (aspirin) 50 pg/mle A 2lske] ozt
Hlate] EAIA o8 o)A Al HAaE YERNATH (Fig. 6C). webA PNS_E 3 days<
collagen fr%= ATPase wH|ZFS % oEH o R AA 1, 18 AGAIEA A3
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Fig. 6. Ex vivo effect of PNS_E 3 days and PNS_E 9 days administered orally on the
collagen—induced platelet aggregation and ATP secretion in SD rat.
PNS_E 3 days and PNS_E 9 days (75, 150 or 300 mg/kg), aspirin (50 mg/kg) or
vehicle was orally administered for 1 week to mice with the last dose 60 min before
blood collection. Platelet aggregation by collagen (A), Platelet aggregation by ADP (B)
and ATP secretion (B) were induced by collagen at the indicated concentrations.
Results are expressed as mean SEM (n= 10). ! P < 0.05 versus control.
(v}) PNS_E 3 days9 collagen®. % %3 fibrinogen binding 41 &#] &%
dawe] L GPIb/MIast FNfe]  fibrinogen®] Z3 el s o] Folxith
Fibrinogen< 3k Ex o] F 7ol thrombinol] & Z#y7}+= linkerF-9oll & A4 =
544 RGD B KZAGDV =w|QlE ¢FZoll 74AaL glo] &7dstel GPIIb/IMIast 23, tf
g s oy dade] SHe AT A2 oY dg-Eel oskd GPIIb/Iad]
|2 e AlEd wlel ko] s Agte] AofAuA fFiedn. = F4A
a chain¥ B chain®] A =w|le] M=z Agte o] l=dl, o] Azdd HAdl ¢
3l B chain®] AxU =wQle] thE iy} 1 a chain¥}e] Aol 7oA a
chain®} B chain® A2 Zdle]l Fe| W7l fitet}h o]2fdt integrin®] FH| W3IE
7HAE 4 e F ded Asde B gt F2E AAH AAAH O Z = integring
A3 = FEo 23E =3 Fig. 7A+x collagen 2= 4% A3 d4%
S H Al integrin amBse] Wdel F7HE WEME 2 ZE, Fibrinogen binding WI%(%)+
collagen®. & %3 tZ+ (collagen—CTL)S 100% = YE}WTI. PNS_E 3 days F=%
< 50, 100, 200 pg/mlAlell= 84%, 79%, 70% (p<0.001) WIE=Z djz-o vlste] FA T
Hog fojd A AR YERETh PNSE 3 daysFEES txwro] vlste] #ol7t ¢l
At (Fig. 7).
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Fig. 7. PNS_E 3 days and PNS_E 9 days inhibits collagen—induced fibrinogen binding
to integrin ajpB33.
The inhibitory effect of PNS_E 3 days and PNS_E 9 days on fibrinogen binding to
integrin aipB3 in collagen—stimulated platelets was examined by flow cytometric
analysis. Washed platelets were pretreated with PNS_E 3 days and PNS_E 9 days, and
then collagen (5 wg/ml) was added together with Alexa Fluor 488—human fibrinogen,
and the sample was incubated at 37 C for 15 min. Bar graph represents summary of
inhibitory effect of PNS_E 3 days and PNS_E 9 days on fibrinogen binding. *: P <
0.05, =+ P < 0.01 versus control.
(Bh) PNS_E 3 days¢t PNS_E 9 daysell 9|3k dadolr cAMP &4 §5 &4

Collagen GP VI F&AE ZAdste] 1P3 S S7HAA Axd AFAZFEH
calcium Y& FHXIAIZITE (Abrams, 2005). Eg AXU cAMP+= IP3 F&A9 A&
%3l collagenel] &%t calcium level 7FE A& 4= 9t} (Tertyshnikova and Fein,
1998). dao] &gty = HAA dagdo] AE ol EAstd 39 (granule)o] ¢
=HHA Py gf-=lo] 9l serotonin, ADP F©°] WX, P-selectino] &,
thromboxane A2 (TxA2)¢F 22 &4 =d=°] B4€H (Jurk and Kehrel, 2005; Rivera
et al, 2009). ol& EAES 4w oxA S fredte], dawe &1 # &
Aol APE o AdastA ote=d & 9EES ghoh (Offermanns, 20065 Jackson et al.,
2009). o]t o] d¥UvAlE, MdyFe vE dv x4 % Axsde] HiAEs
st dd AAS EFXAZE 5 vk (Pakala et al, 1997; Cirillo et al, 1999;
Vandendries et al., 2004; Nemmar et al., 2007). Fig. 8+ collagen == 4% A3}
H @AdSHA cAMP #0]% S7FE yEhe 2 ZE, dA g FAolA collagenO =
X5k 2E -0l AE 0.48 (pmol/10Y platelets)©] 13, PNS_E 3 days &2 100
re/ml (p<0.001)E A PES w= 4.81 (pmol/10° platelets)E thZEw-o Bvlste] G4 2

|

e}



A F7He YERIRIAL, PNS_E 9 days FFE2 100 gg/m (p<0.00D)S HHAS o=
5.17 (pmol/10Y platelets)® thzwol Hl&te] Fo04 AA S71E deblAdeh. dAe 34
ol A IBMXE %3 thxa (IBMX-CT)olAE 4.0 (pmol/10° platelets)® L}EFSTE.
IBMX°] PNS_E 3 days &2 100 pg/m-S A2 dS wli= 3.97 (pmol/10? platelets) =
ol Hlste] zpol7F gllar, IBMXe| PNS_E 9 days F&==< 100 pg/mES 2 dS

= 4.66 (pmol/10” platelets) 2 thx=atdh AFo] 7k ¢llTh (Fig.8). ¥z o= IBMX
of of23¥ (p<0.001) (aspirin) 50 wg/mle A glste] el Hlate] AR
o) A F7HE HEAT (Fig. 8).
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Fig. 8. elevates basal levels of cAMP activity.

Rat washed platelets were stirred either in the presence of vehicle or PNS_E 3 days
and PNS_E 9 days in an aggregometer; the reaction was terminated and then cAMP
enzyme immunoassays were performed. PNS_E 3 days and PNS_E 9 days (100 wg/ml)
significantly increased cAMP accumulation in resting platelets in a dose—dependent
manner. and IBMX pretreatment slightly potentiated PNS_E 3 days and PNS_E 9
days—induced cAMP elevation. Results are a summary of at least three independent
experiments performed and results in bar graphs are presented as mean SEM x: P <

0.05 or *=*: P < 0.01 versus control.
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- Adw: International Journal of Molecular Science (IF: 4.18) 2019, 20, 5907-5917

W Treatment with Peanut Sprout Root Extract Alleviates Inflammation in a
Lipopolysaccharide-Stimulated Mouse Macrophage Cell Line by Inhibiting the MAPK
Signaling Pathway

2)

- A9 Horticulture, Environment, and Biotechnology (IF: 1.53 revision &)

- =" Anti-allergenic Effects of Peanut Sprouts Extract in a Systemic Anaphylaxis
Food Allergy Mouse Model
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