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(57) Abstract: The present invention relates to a pharmaceutical composition
comprising curcumin and ginsenoside, and a formulation comprising same. Us-
ing curcumin and ginsenoids according to the present invention in combination
with butyric acid and sucralfate restores cell growth, mobility, and endothelial
cell tube-forming ability reduced by irradiation, and inhibits an inflammatory re-
sponse induced in macrophages by LPS treatment. In addition, it was confirmed
that, when an irradiated mouse is topically treated with the formulation according
to the present invention comprising the compounds, intestinal epithelial tissue
damaged by irradiation is restored and the expression of inflammatory cytokines
in the intestinal tissue is suppressed. Furthermore, a mixture of a ginseng ex-
tract and a turmeric extract also restored the intestinal epithelial tissue damaged
by irradiation. Therefore, the pharmaceutical composition comprising curcumin,
ginsenoid, butyric acid, and sucralfate, or the pharmaceutical composition com-
& 5 prising a mixture of a ginseng extract and a turmeric extract, and the formulation

¢ according to the present invention comprising same can be utilized for treating
radiation proctitis.
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ﬂ?r?l( 2 Z A Aol = Rh1(Rh1) ¥-8-5-9, CU, Rhl ¥ SCF ¥ &5 gt
g, 7} 28] o)) o) &Fe] RIS | 7Fet A= L}E]—Hl = o]}, A: control, B: IR %
= 5], C: IR+vehicle, D: IR+CU+Rh1, E: IR+CU+Rh1+4SCF, F: IR+SCF

T 34= H]—A}A—] A xLOﬂ A=R=]] u}_or/\ oﬂ /\1 142 71 ?_]/g- 4%% i) 7L§OL _ir%%_g
Sree A s Al Fold F, A Wl £7]S H&E 9 A sko] B2 e Ao
5 U = ot}

5357 AR A9 Bl ab-2o M 144313 FEE R A FEE
TEE AT i A4 Fol 51, Aol s sl A Fa 24 27 Ul PONA
S el A3 S vebd ot
o] AAE A3 A FH

oFst A E

AR % WA =0l S8 T ofot 24 B

B 2 77 %l (curcumin) ' F A = A}o] = (ginsenoside) oA
wom Eakahe WAL G £4) O B35 i 958 o 2B A B

R i B | o T s XN -1
= ol A A ElE = of - Bhite] 2 Al wAo] = iz ole] eFatH 0 2 54 Tk
ol R EAROE TS A 8 0] B BE i 9hah g of
SE L
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[85]

[86]
[87]

[88]
[89]

[90]

[91]
[92]

[93]

[94]
[95]

[96]

[sheH2 2]

HaCO._~

HO™

[sheH4 3]

sti}e] a1, R, H-, Glu-, Glu-Glu-, Arap-Glu- 2 Araf-Glu-
AEE = o= shyd = 9lor,
[sher2 4]

OR,

PCT/KR2023/001992

Ju

7] Aol A, R H-, Glu-, Rha-Glu- 2 Xyl-Glu® ©] Fo] % -0 2 HE

= o]

L 3hfolal, Ry H- B3 Glu-< <= 9lor,

[sheH4 5]

&7

] );l‘| Oﬂ }\;|9 Rl 1;!_; R3}‘r: Glu_o] tt]9RZJ‘:‘: H_O] tt],

A
L 154

ek
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[97]

[98]

[99]

[100]

[101]

[102]

[103]

A71 gsk2] 3 A 504 Glut= B-D-glucopyranosyl©] 3L, Arapi= o-L-
arabinopyranosyl©| 31, Arafi= a-L-arabinofuranosyl©] 31, Xyli= f-D-xylopyranosyl
©]™, Rhai= a-L-rhamnopyranosyl©] T}

B G A A o A ALE Bof, ARANE a1 0 B 2-FehE ALY sE i 9t
ol & At E o e, A7) AR ol = o, B, vAL, @
& AR o] A dro] 9k 4= 9len, o
A el ol A AR Aol o] &
A 2] WALA (fonized radiation, IR)Y <= AT}

B A Aol A ARG Gof, AR FE

2
2
e
>
§& -
r|
=
(o3 rl.E
[0 m_ili_l
ol
lo,
A
4

P& E AL 1) o)) o] 5 gt '
= 2R B4, 2 T B 24 AR Tol RY = dE A gin
7] AR ol 42 qbell o gk WAL X = AL, A 2 A 7HA] 9] F ] of WA
H AR A= F A8 = gl o, ofof Alghy] A =t

- A Ao A ARG G, AR frk el gk B AR 1 A
E= 9 F o)) Aol A-gto] WAL ] Fof of & fbE = ol o WAL
W 42 oA e A sk Ale o] gt gk, AR fk Sl o g ¢4
S} = AR 9] 9] g A5 Ve ] Aol AR 913 2 w7 g1 ol
A Aol A -g-sfo] WAL 1) 2ol o] & filE = 9o of WAL frk &4 A
E= Ak Ale o] gt

- T A Ao A AREE o, "AF RIS TR AT SebE A=
Curcuma longa Linn(Zingiberaceae)2] H-e] ol A &= of 1= &2 o d&] A}

=

|¥o] 2 ZelueE AR =3 A8 2 A S (turmeric)©] 7] =] =
(curcuminoid)©| T}, Al F - 7t ol A& =@ MAE ALSE T AR =R o] &5
vk M3 e stell A AF RIS & et GF dhd v Al Al
S =4, AA A TE& 2EehE B2 A X AL A ddE A owE g A
Ak 53], AR -5 H A LS B2 A7 H o] kv C,Hy064
EA2 & 7AH, 37 31812 19] Diketo form 3 /7] #1812} 2] Keto-enol form
o] HEj & EA| g,

2 A A A AL-EH 8o, "X M kAL o] = (ginsenoside)" = = & ZAFO] =
(glycoside)2] AF N ALE ] &F Fx A, A2 He, &7], ¢, 44, A Sl
A e Ao S3E=(E 7, dlah ] et = et of itk AR
e A e & ol AR o2 defA dom 53] 14t 54k A L
2t Skl drE ALY T 7 XA Aol BV R sttt XA mALo] =
T 2 A Aol = Rgl, Rg2, Rg3, Rg4. Rg6, Rbl, Rb2, Rh1, Rh2, Rc, Rd, Re, Ro &
o] kg E7E EAlEH, A= FRe A, Y, ek S4k ARt
of 9] Foll wet EAjshs A A Aol =] F7 H ol & 4=

g of A A o 2 A7) ofFst 24 22 XA :=Ake] = Rhl, Rh2, Rb, Ro H&

= ole] £ E3E 5 glth o] u], §7] 7 A mAbe] = Rn1 L 3] 5814 6,

<
)]

=
[}

.
M o

O
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Rh2+= 37| 3}8H4] 7, Rb1< s17] 88H24] 8 & Ro+= 37| 3}8H2] 99] 25 Zi+=
t}:
[104] [}5}2] 6]
[105]
[106]
[107] )
[108]
[109] Lo ,
R ? J‘J e QH
Y
il o
[110]
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[112] 7] Fg 2AES 2AE F T3 g8, 2w 47 AF Ei= o
o] ofsHA O & 58 7he # 95 0.001 TF% WA 20 TFRE R o 3t
TA Ko7 gy ofst 2B 2AEY F T & V] AF iz ol 9
oFel 2 o 2 3-8 7153 S oF 0.03%(wiv) WA F 0.4%(wiv)E 3-8k 5= 9l
th o] A A o=, AFT HE= o] 9] ofstA o & 5] 7Hs g 1 °F 0.03%(w/

[113]

[114]

[115]

[116]

[117]

v) WA 9F 0.4%(w/v), °F 0.04%(wiv) WA ©F 0.3%(w/v), ©F 0.05%(w/iv) W A] <F
0.2%(w/v) == 2 0.06%(w/v) WA 2 0.1%(wiv)2 E5HE 4= 9t

EH A7 oFet 2 E2 2AAEY F Sl diEl, faAdwEd 4] A A=A
o= = o] 9] oFstH o = 58 75 1S 0.001 TF% WA 20 THRE T
ot Atk AR o m AT oFe 2 S 2AAEY T Tl tiEl, 2] XA
SAFO| = HEiE o] o] ofshA o 2 5]8 7hE ek -2 oF 0.01%(wiv) WA °F 0.2%(w/

& Uk T AH R, A Ao B Bz o] o] of 1A 0 ' 5

7Fs 3 AL oF 0.01%(w/v) WA 2F 0.2%(w/iv), °F 0.02%(w/v) WA 2F 0.1%(wiv),

F 0.03%(w/v) WA 2F 0.08%(w/v) 3= oF 0.04%(w/v) WA 2F 0.06%(w/v)E 3}

oy
N

AAFRL HAz o] 9] bt o & 5]
023§ 7Hse gL
o e

182 10:1 WA 1:1048 5 A}

N_l?{_[

by
o %

o 1% 9
4

—

1

ol
off

hip
jus

o
=
g
=,
H
S
Rl
S
Iy
i
g
~
=2
=~
[}
H
Ir
)
it
M o
H
=
Mo
o
ot
Mo
g oo
e
o
H

o, o] A3k x| eFi=r). A A Aol =
Fob =98},

A A A ALEH Gof,"oFa 0 58 7HsE e Fol 23} Lol &
- 1!
=

rott ot
-

ric
o m

P 30

2%

o
N
2
0,

vo
=2
o
:OI:
my
o
ol
=
¥2,

r|
N
‘O,

E oy
Ny
o -
Rufie
o 12
juies
o :
— 1o
=y
Ot
o,
rlr
=
riot
2
=2

RIS
Lo

L )

16 oo qift

o off
b
t
>
0%
N

do
X
H
rlr
-0
X
iz
N
N
2
o
1o
=)
&
A
s
)
p o
o juies
o
ol
rlr
s
%
u
o o

Ak(free acid)®l] 98] A ¥ = A7 = 7)ol 9§ 3 A H

e
1y op
2
ae T
o Ho
o 1

o

.
£

do
)
[
o
i
|
do
N
2o
a
-
~
>
>,
o
Su
>
¥, ofp
o
%
%o,
o
2
-
~
[
o
i
-
juies
2
0,

ol A E4F, 2 4k(maleic acid), 5 A14F, &4
Ak, Wl Z24F, B2 EF2 AL, vt 24 fumaric acid), RHE| 24, 32 2 9] 24k (propionic
acid), “7*¢1 4k (citric acid), 2 AH(lactic acid), 2 2] ZH(glycollic acid), = 24t
(gluconic acid), 2 FE4E, S FEAL, S F B =4 (glutaric acid), = FF- 241
(glucuronic acid), 0} A~ 2 E Al o}~z 2 H AL F}EAL vld AL 8 0 E a5

2H(hydroiodic acid) 5 AF&& 4= 9 o, o] o] A3k #] gFi=1}.
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[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

In

o

o
2
o

P
[

o 12
N
il

S

>,
ofo
P‘L
s
12
i)
)

t

rir
>
il
i)
2
O 10
il
_o&
ofo

N

)
ol

r ]

i ad
% o =
o e "

o

vE off

—_

30,
oy &
i
i
)
it
A
e
H
i
e,
i
)
i
it
A
EIO
i
£

=

o ¢ o Ipr

a2 b
(S
o
rr St iy
O

uly
e
ﬁl_l
olN i)
i
i
I
RN
>
ok
(i
ofo
1=
ofy
2
0

AR < TS
(m mot
2
=
o

ot o

it

&
™
BN
>
N R
ne
rlr

g
-
£
| RN
Ip
o2 -

o ©
2 &
= =
ot to
B
u)
olo
ot
rlr
lo
juies
rlo .
e r
i
BRI
att
by
B oo

N

M)
o M
t
o
2

X
i)Y

o rlr
i

m 2
2| FN)

nE I

o
-

ﬁ
e 0

o rir
N
= ofy

[SNC)
juies
o~ -

i
oX,
(i

rl
s

=l
>
)

ol
o

7 (sulfasalazine), ™| 22} % (5-aminosalicytic
acid, 5-ASA), 5= & 7| o] E(sucralfate), ¥ E4F 35-2] A 9] o] E(pentosan polysulfate,
PPS), -E| Zk(butyric acid), = @] =1 % £ (prednisolone), O} A} E] 2.3 &1
(azathioprine), & 3}A] E] ' (tofacitinib), 52~ 7| W (ruscogenin) & #HE-A] E &
(pentoxifylline) & & o] Fo] 7] ol A A elx] = o] 1o &l o] o] 313&2
= ESE ol

A7) A s Ak e} (sulfasalazine)= @54 A 8 A

A TE, A S, FE, e, 31, A9, 4

B
o

k
>
i
Rl
op
i
K
o
=
to

2

4 A
o}, A 3}t7] Aol 5-aminosalicytic acid(5-ASA)E el 7l ofr| =4 A o
Rolgliz PR, AREHE e P 5.ASA] 2, A5 = 3ol
Tolsh= Ae® A A .

] 22} %1 (5-aminosalicytic acid, 5-ASA)S A ap kel zl o] R2-28 Zo) 7] 9] &
byl oF o 2 At zlol 4] A el el e YAt Al A5 A A
s x 2 A2 A TebAl, 2ok pogel Se] Fuj2 AL w gk
I~ A 25| o] E(sucralfate)= ¥ A, 4 =723, WAL A ] =0
AReha ~E e 24 AFE oiahize] AL = ofEolt 4T L 2hof
ARG E AL Qo W], 914 A, 5, A A i 3k

S
mE

ﬂH

BN
olN
ol
1o

| E(pentosan polysulfate, PPS)= {2 A W3¢ o] AL&-¥ =
& 57w (IC/PBS) A 2 A| & ARG ¥ = of 2 2 AAL 2208, 55, o4
o e Aol A A A

H-E] Z AHbutyric acid)2 A Al 7o] TFE = AME A 2 vk 2] ke] gk
Troltk &9 2, Al A AE H dE A AFEo] A A dth
I Y =4 E(prednisolone) FA1 T Ao A FHAJ = AE|Ro|E AlEe] T2

ARk A A A, A FHEE AANAN R AR H o], F2 T2, 1] R A

9 A ol] AR5 AL St
(azathioprine)> HA G A A 2, FHE] 2~ HA A, kA W]
SHEFolE, AR, AEE R B AR EEE st r] 918 g o] A4
ARG ETE AR B2EE 0w = S A, T E ol 9

ofN

2
2
o
to
[
e
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[1271  E3FA]E] d(tofacitinib)> JAK Al A 24 Frte] 2~ B4, A4 a2 7
G AR A 5ol AR = oF=o|th ARkl AN FE, a8 gL T 2
o] FHty ] A7he Lapgof = 7H4d, o I H A Fo] k.

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

F 225 A (ruscogenin) F 7 &

o]
| 3Py
°F %21 Ophiopogon japonicus®l 4] 71 &
T 2H 2 o] = AL 7| U (sapogenin) ] T} &3

%

] 2]
=<
2 3}

F, A AL DA 3 A,

= 2 2

UG, T A A B, 1 o) 9] Ao Mo 3
5 Al 2 H (pentoxifylline)< =4 E ¥ (oxpentifyline) & 2 & OLF/% A e Uﬂ]
A4 (xanthine) 534 2 “Li wl A8 7R AlekE o] 2 2] 2 A & AF

SHT daEA e A8 a3E Baryo] gl
2o o] A F A o B2 AV oFst A= Ao E /s L HEANS
F7rE 3 g ATk olw, V] of st A EE A= T Tl e, =
gl o] E 1= FE 240 247 0.001 TF% WA 20 F%= o2 5 ot
FADog AV A 0.02%(w/v) H A

°F 0.5%(wiv)E S 5= ATt U] FAIA 082 A SR o] B oF 0.02%(w/
v) WA <F0.5%(wiv), &F 0.03%(w/v) YA &F 0.4%(w/v), &F 0.04%(w/v) WA <F
0.3%(w/v), °F 0.05%(w/v) HA] F 0.2%(w/v) 3= 2F 0.06%(w/v) WA] F 0.1%(w/

VEFHE 5 9

TAA LR, 7] FE EALS 2 59| F Tl i, 2F 0.0002%(w/v) WA
°F 0.02%(w/v)E FHrE = Atk O 7412 & &2 47| B 24 ©F 0.0002%(w/
v) WA €F 0.02%(w/v), &F 0.0004%(w/iv) WA <F 0.01%(wiv), <F 0.0008%(w/v) W
2] 2F 0.008%(w/v) 2= ©F 0.001%(w/v) A 9F 0.004%(wiv)E 3H-2 2= 9t}

Ay7) oFsl ZAE-& A = o9 oFstA o 2 §-F Vet A, Ao
iz olo] st 02 B8 b d ), R AL ES ERF THEL ¥
o 4= vk AR E= o] of oFgtH o f’a &8 7hs gk A, XA Aol = HEi= o
ol ofstH o = 5| 7lsd ¢, X FAEH | ELY 3 v &2 10:1:1 WA

Z,: o

j

—_—
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[136] 2T 7] of sy AL AR M F O R b= 24 | e E
o Alste] AR ol ¥ FH 2 & B s &3 99 Bl s H3A7=
SRR AR EY

[137]  whebA] 7] ofsh 24 & AR 95 3 Eam Fol] ol Hof WA ol o &
Lo RIYH 24 & By 0" 24 S AR 5 o shEA s,
371 orst 22 AR A5 A AR 9] F Fol] Fold 5 glond, ofel] Al
FE A e

[138] & ge] e UL, 5] 848 1 Eas oA 29] 25 2 A
(curcumin) 3= ] 2] oF} 4 0. & 58 7H5dk 9 R 6b] 3914 3, 3ok 4 B
st 5= A = el A A E e =

ShLb2] 2 A A} o] = (ginsenoside) B2

=)
=
Vo ¥k 54 A o

[139]
[140]

[141]
[142]

[143]
[144]

[145] ¥ 3=
3libol a1, R,3= H-, Glu-, Glu-Glu-, Arap-Glu- 2 Araf-Glu-& ©] Fo] 7 -0 2 1§
AEE] = o= st 5= 9le,

[146] (2} 4)
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[147]

[148]

[149]
[150]

[151]
[152]

[153]

[154]

A=

= o] dhel i, Ryi= H- 3= Glu-Y 4= 9o,

[sheH4 5]

7] Aol }‘1, R, Z Ri= Glu-©] U:],Rz% H-©] U:],

A71 gsk2] 3 A 504 Glut= B-D-glucopyranosyl©] 3L, Arapi= o-L-
arabinopyranosyl©| 31, Arafi= a-L-arabinofuranosyl©] 31, Xyli= f-D-xylopyranosyl
©]™, Rhai= a-L-rhamnopyranosyl©] T}

o714, AT, QA mAbol = B oFshH 0 2 B8 Ths e G kst B

st

371 ofst 2w 2= T Tl tel, R AV AR s
olo] ofst2l 0w 8- 7He @ 92 0.001 TH% HA 20 TF%= AT 5 9
oA o g Y] ofst 2B 2= T Tl tal, 3] AaE E
= ol oA 02 58 7he & oF 0.03%(w/v) WA oF 0.4%(wiv)E e

34 gtk o A Ao g, AT Eim olo] ofsl A o &G 7hed 1 of
0.03%(w/v) WA 2F 0.4%(w/v), °F 0.04%(w/v) WA <k 0.3%(wiv), °F 0.05%(w/v)
WA 2F 0.2%(w/v) B °F 0.06%(wiv) WAL oF 0.1%(wiv)= X3 = vt B,
A7) oFet A EL 2AAEY F S diEl, Fadid 4] AAl mAlel = ®
= ol ofst o 7 58 73 92 0.001 TH% WA 20 THRE IH
ATH FA A o2 AF7] ot 2 =S 2= F T tisl 7] DA =AL
o= Wiz o] 9] ofstH o7 58 7hEe A8 oF 0.01%(w/v) WA &F 0.2%(w/v)
23S Aok d 7 A A o2, A A Aol = = o] 9] ofeh A o ' 3§ T}
53 A2 2F 0.01%(w/iv) A 9F 0.2%(w/v), 2F 0.02%(w/v) WA 2F 0.1%(w/v), &F
0.03%(w/v) WA °F 0.08%(w/v) B=3= 2F 0.04%(w/v) WA <F 0.06%(w/v) 2 E3H=

% 9lek.

o o
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[155] 7] AFR iz ol o] ofgtd o 7 B g 75 ek 1 H FA mAFo| = = o] 9
ofst& o g 3|8 7hset AL EstEo Hed 4= lon, AFR Ei= o9 oF
& o B2 54 758 o U AN Ao I o] o] oFl A o 7 38 715 E
of 23 H|&-& 1:10 A 10:1Y 5= Ut

[156]

[157]

[158]

[159]

[160]

[161]

[162]

2
il

& 9 922 (sulfasalazine), ™) A2} (5-aminosalicytic
acid, 5-ASA), ==& 7 o] E(sucralfate), ¥ EA} ] A 7] o] E(pentosan polysulfate,
PPS), #-E| 24k (butyric acid), > ¥ =1 < £ (prednisolone), }AHE] @ L&
(azathioprine), B 3}A] E] ' (tofacitinib), 2= 5 Al W (ruscogenin) & 35 A D 2
(pentoxifylline) & & o] Fo] % Fo| Al A B x| 1= 2o & dhito] 31388 F7a
FE3HE 4

7371 A atakel % (sulfasalazine), ¥4 e}% (5-aminosalicytic acid, 5-ASA), 51
23] o] E (sucralfate), 3l E4F #2] A4 3] o] E(pentosan polysulfate, PPS), S*-E| 241
(butyric acid), 3 @ =1 <: 2 (prednisolone), ©}AHE] 2 3 ¥ (azathioprine), & 34| El
' (tofacitinib), 2= 7 (ruscogenin) ¥ #E-A] & & (pentoxifylline) /g% ¢+ v}

s} g},

g o] o F Ao & Y] oFst 2 ES FAE ol E W/EE LE AL
F7tR x5 4 At olwf, V] oFst A EL A E F Tl Uldl,
Aol E = FE ZA4HE 0.001 % WA 20 5F% =2 7 5 ATt

Z Z ko] thall °F 0.02%(w/v) A oF

i~

0.5%(wiv)= 3Hrd = Ath o T A A 22 A7) A s o] EE oF 0.02%(w/
v) WA 2F0.5%(w/lv), 2F 0.03%(w/v) WA <F 0.4%(w/iv), 2F 0.04%(w/v) WA <F
0.3%(w/v), < 0.05%(w/v) A 2 0.2%(wiv) == 2F 0.06%(w/v) WA 2F 0.1%(w/
vE HE 5 Aok

TA A =2, A7 FEEANE 2= T Tl thal 9F 0.0002%(w/v) WA
°F 0.02%(w/v)E 79 o At ] FA 2 o2 Ay e 2AES ok 0.0002%(w/
v) A 2F 0.02%(w/v), <F 0.0004% (w/v) WA 2F 0.01%(w/v), 2F 0.0008%(w/v) W]
A 2F 0.008%(w/v) == F 0.001%(w/iv) HA] 2F 0.004%(wiv)E SH+-2 9= 2l th.

A7) oFe 2AAES AR = ol o] ofstA 0 7 58 7t dh 9 R XA o]

= mizolel fstor 84 bsd o, Y FARM|ES TR THE L

=1 71— R

0
Suy

<
A R L
7] oFst AR S AT iz o] 9] SF5H 0% 58 Ve d o R A o]
oo ofst M 0% B8 Abed A, 9 HEIZAS Y TS 2T
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[233] B AEy] = o=
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MEls)iz of - shikel 5 glov,
2341 (3}l 4
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OR,
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= o] dhel i, Ryi= H- 3= Glu-Y 4= 9o,
[237]  [3}e44] 5]
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[250]

[251]
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[253]

[254]

[255]
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B MM o A ALEH o] Alsl = S w2t S A, A S5 7
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zk=th 3k 71 o] golste], &80l whet vhokeh o e 2 WY
B (water content)ﬂr A| 3 2] 7] (extracellular

Aot =& A AL S Z=r slol ==

AL FAEEA o] & H = o] T v A E = 7l g ol whe} oh

A 65] 2 AW E A E 2 Q 2 7} E(carbopol, 7FHE.H,

213 9] oA 314
Zelolaear Eelvh), Eel (D vlei e ol o) £), Felo} o], Eelotx
%ﬁEﬁMﬁ?ﬁﬂiaﬂﬂE2%£WL%@&HE§E”ﬂ*EﬂOETH
HEE)z, o A Eev S 299 S 9ok vkeh shl) i 7h2 F(carbopol)
2 8 5 glon), ofol] AFE A gtk X A4 47| AR EE shol=
2A2 sk /|2 BA 0w g 5 Aok

=)
7t ES Fh2 A S84 s glof] Eebi= & 2w &, 7FE v (carbomer)
25 d#A Ao 7] 7}1‘1% Carbopol 934, Carbopol 940, Carbopol 950,
Carbopol 980, Carbopol 951 % Carbopol 9818 FE3tsh:= 7F .1 ol A A8 &=
o] = 0}‘%4 AL g o, o]l A|ghE A eF=rh 2 g o] A A sl A FF
R 2 Carbopol 934 = 3
ke o] ofA|8hE] A F ol Mﬂ TR Z-2 2F 0.5%(wiv) WA F 2%(wiv)
2 x3kE 4= Q) A H o7 ek, 5%(W/V) F0.6%(wIv), °F 0.7%(w/v), &F
0.8%(W/v), &F 0.9%(W/v), &F 1%(w/v), &F 1.1%(w/v), &F 1.2%(w/v), &F 1.3%(w/v),
F 1.4%(w/Iv), °F 1.5%(w/v), F 1.6%(wiv), F 1.7%(wiv), °F 1.8%(w/iv), °F 1.9%(w/
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=

7] Y] o] E (alginate)
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V), 2F 0.3%(w/v), &F 0.4%(w/v), 2F 0.5%(wW/v), F 0.6%(w/v), °F 0.7%(w/v), &F

0.8%(w/v), °F 0.9%(w/v) =T F 1%(wiv)=
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[266]

[267]

ATH FAH LR, =

0.03%(w/v) WA 2F 0.4%(wiv), <F 0.04%(w/v) W A] <F

0.3%(w/v), °F 0.05%(w/v) WA 2F 0.2%(w/v) == F 0.06%(w/v) A F 0.1%(w/

+
Y
;OD

]

1

0.03%(w/v) WA 2F 0.4%(wiv)= 3
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[268]

0.03%(w/v) WA 2F 0.4%(w/iv), 2F 0.04%(w/v) WA 2F 0.3%(w/lv), 2F 0.05%(w/v)

WA F0.2%(w/v) == 9F 0.06%(w/v) WA °F 0.1%(w/v)= E3F
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[277]

[278]
[279]

[280]
[281]

[282]

[283]
[284]

[285]

[286]
[287]

[288]

[ﬂ?dm

HaCO._~

HO™

[3}eH4 3]

271 210 A, R H-, Glu- 2 Glu-Glu-& ©] F9]
Spifol iz Ar

, R,i= H-, Glu-, Glu-Glu-, Arap-Glu- %

ABE = o= e 4= 9l o,
[S}514] 4]

PCT/KR2023/001992

271 Aol A, Ri& H-, Glu-, Rha-Glu- 2 Xyl-Glu®E ©] Fo] % 70 &2 Y]
= o= shuo] a1, Ryt= H- B23= Glu- 7 91 oM,
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)\15

10]]}\1 R, 5 x R3L Glu-© ]U:],Rz% H'O]U:],
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[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]

[297]

A71 gsk2] 3 A 504 Glut= B-D-glucopyranosyl©] 3L, Arapi= o-L-
arabinopyranosyl©| 31, Arafi= a-L-arabinofuranosyl©] 31, Xyli= f-D-xylopyranosyl
©]™, Rhai= a-L-rhamnopyranosyl©] T}

AZIA, AFRL A AR =, AR o g RO AR 7 Sl i §
o= A vkl sd st

Z ool tiall, 71 AL <F 0.03%(w/v) A °F 0.4%(wiv) 2
ATk o A o2, AFUL 2 0.03%(wiv) HA 2F 0.4%(wiv), &F
0.04%(w/v) WA F 0.3%(w/v), °F 0.05%(w/v) WA F 0.2%(wiv) B3 2F 0.06%(w/
v) WA F01%(wvE E3HE 4= i) ek ] A7 S F 2AAEL £
Ao F ol tal, Frad it A7 AA =AM 2 E 0.001 5% % WA
20 TFRE TH 7 Ak FAF LR AV AT SR 2T 2=
o F ol thal] 7] AAH A =5 9F 0.01%(w/v) WA °F 0.2%(w/iv)E &
& 4 Ak o FAH o2, A A == 9F 0.01%(w/v) WA °F 0.2%(w/
v), 2F 0.02%(w/v) WA F 0.1%(w/v), °F 0.03%(w/v) A 2F 0.08%(w/v) 3= <F
0.04%(w/v) WAl 2F 0.06%(w/v)Z E3HE 4= 2l

A7 AT R A Aol B EFEY] JHd 7 e
gt ufe} 5 A 3ot
olwf, XM }=A}o] =3= Rhl, Rh2, Rb, Ro ®i= o] & V5 Z 33

=

T =
,olo)] A etE] A ¢k=t}, A M| w-A}o] == Rhl, Rh2, Rb X Ro= 4

3 i

-

= 4
2 30

off |o
12
Ot
O
o

I
e
o
o

] 24K (butyric acid) S 3 o 9lo,
Fok A7l e 242 2] 29 F Sl
0002%(w/v) WA 2F 0.02%(w/iv)E SHir=l 5= gt o] T 8 o2 A
7] F-¥ < 2} 0.0002%(w/v) WA 2F 0.02%(w/iv), &F 0.0004%(w/v) HA] 2F
0.01%(w/v), 2F 0.0008%(w/v) A 2F 0.008%(w/v) B=3= 2F 0.001%(w/v) WA <F
0.004%(w/v)E 352 4= At}
Tk A7 2AAES AT,
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ot AEE AL E A BH & sy A 24 & B 0= &= 4]
EAFH Y Aol B HY olstE R AREE 4 vk gk AR of] 3] 2
Z2 9] =48 Gt AY A 7= a0 E A7) Hete] A7) HE o] g oF
SO = ANGE o AV Wl g E = A otk

[298] Vol o] i & W2, 517 38hA 1 i gheha] 29 2 E 2k A
(curcumin); & &}7] 3}812 3, 8}5HA 4 F & A] 58 A H = ol A A E ] =
o] = 3hu}o] A mA}o] = (ginsenoside); & FFraid o2 Xssl= 54 4A
ozt = A AV A E 2 =S Al stk

2991 (8484 1]
[300]

[301]
[302]

[303]
[304]

[305]

MEls)iz of - shikel 5 glov,
[306] [3}314] 4]
[307]

[308]  “47] 2}l A, R;2 H-, Glu-, Rha-Glu- 2 Xyl-Glu= o] F %] i 0 2 F-E] A 8]z
= o] dhel i, Ryi= H- 3= Glu-Y 4= 9o,

[309] (2}t 5]
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[310]

[311]
[312]

[313]

[314]

[315]

[316]

[317]

[318]

7] Aol }‘1, R % R;+= Glu-©] U:],szlf H-©] U:],

A71 gsk2] 3 A 504 Glut= B-D-glucopyranosyl©] 3L, Arapi= o-L-
arabinopyranosyl©| 31, Arafi= a-L-arabinofuranosyl©] 31, Xyli= f-D-xylopyranosyl
©]™, Rhai= a-L-rhamnopyranosyl©] T}

714, AFRL, A Aol =, QA A R AT S A F2 g vk

Sk

A7) B bgo| e 2 ES A5 FEEE dstet A Y DA 7] = 7
TAEY YRR AEE 5 3

A7 AAFE 2= F S dEl, Fadael A7 AFEE 0.001 F
ZF WA 20 THRE g5t 5 Ak FAH R AV AV A E 2 E
< 2 E F Tl diEl, 37 AFUE F0.03%(wiv) WA F 0.4%(wiv)E
shge = Qo o] A H o2, AF UL F0.03%(w/v) WA oF 0.4%(wiv), °F

0.04%(w/v) WA F 0.3%(w/v), °F 0.05%(w/v) WA F 0.2%(wiv) B3 2F 0.06%(w/
v) WA 2F01%(wiv)E 31 4 o) 3 V] A7 s A 2AAES 2
AEY F Tl gl Fad i 371 AA=AF =5 0.001 58 % WA
20 TFRE TH 7 Ak FAF LR AV AT SR 2T 2=
o F ol thal] 7] AAH A =5 9F 0.01%(w/v) WA °F 0.2%(w/iv)E &
& = vk o FAAH o B2 A mAFo] E = ok 0.01%(w/v) WA 2F 0.2%(w/
v), 2F 0.02%(w/v) WA F 0.1%(w/v), °F 0.03%(w/v) A 2F 0.08%(w/v) 3= <F
0.04%(w/v) WAl 2F 0.06%(w/v)Z E3HE 4= 2l

AN AT L A Aol 2= E3E] FEHY o, EF U &L s
gt ufe} 5 A 3ot

o], Zl M| :=A}o] 3= Rh1, Rh2, Rb, Ro FE &= o] &5& W5 £3}l3al £3528

.

= T
hel 4= 9] o}, o) o) A3 A =1}, A :A}o] =3= Rhl, Rh2, Rb & Ro+= A

= -
(butyric acid)& ¥ 313 = gl om, o] HLE| 2ALE J= |
HE| ZARS A B o] & Fako) thal, °F 0.0002%(w/v) WA 2F 0.02%(wiv)E &
e Uk o TAA o2 AV FEHE
v), 2F 0.0004%(w/v) A1 F 0.01%(w/v), <F 0.0008%(w/v) YA 2F 0.008%(w/v) B
= 9} 0.001%(w/iv) WA 2F 0.004%(wiv)E 372 5= ot
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[324]

wK

ol E.u

0%

+
;OE
oF

;OD

1

1

v) WA 2F0.4%(wiv)=

2k 0.03%(w/v) WA F 0.4%(w/iv), 2F 0.04%(wiv) WA F 0.3%(w/v), <F 0.05%(w/

v) WA 2F0.2%(w/v) == <F 0.06%(w/v) WA ©F 0.1%(w/iv)E E3

[327]

1

1

0.03%(w/v) WA 2F 0.4%(wiv)=

ok
2

0.03%(w/v) WA 2F 0.4%(w/v), 2F 0.04%(w/v) WA 2F 0.3%(w/v),

g2

0.05%(w/v) WA 2F 0.2%(w/v) == F 0.06%(w/v) WA 2F 0.1%(w/v) =

=
ES
AT,

° %

1

.
e

[328]

[329]
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§_]-_

e HEFES o8

(¢}

I A

[331]

1]
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ar

[

[334]

i
Nfo

5 mM

Chemical Info.
CAS no. 458-37-7

Curcumin
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Sigma Aldrich(Cat# C7727) M.W. 368.38 g/mol
Ginsenoside, Rh1 CAS no. 63223-86-9 1 mM
Sigma Aldrich(Cat# 56805) M.W. 638.87 g/mol
Butyric acid CAS no. 107-92-6 1 mM
Sigma Aldrich(Cat# B103500) M.W. 88.11 g/mol
Sucralfate CAS no. 54182-58-0 1 mM
Cat# Y0001324 M.W. 2086.75 g/mol

A& Chemical Info. TE
Carbopol 934P CAS no. 9003-01-04 2%(wlv)
Lubrizol(Cat# CBP1034)
Hyaluronic acid, Sodium salt CAS no. 9067-32-7 0.5%(w/v)
Santa Cruz(Cat# SC-204004C)
Sodium Alginate CAS no. 9005-38-3 0.5%(wlv)
Sigma Aldrich(Cat# PHR1471)
2 7HA Chemical Info.
Methylparaben CAS no. 99-76-3 0.16%(w/v)
Sanfu Chemical 160mg /100 g
Propylparaben CAS no. 94-13-3 0.04%(w/v)
Sanfu Chemical 40 mg/100 g
Fragrance N/A(2 #-8) 0.5%(w/w)
Tl E 3F(Cat# 20863) 21 ok M071843
DMSO CAS no. 67-68-5 S5%(vIv)
Sigma Aldrich
[335] ;q] 85] 9] %LAJQ_ 3}01 — ;EzL_;ﬂ] 7] H} == i;r/] Ui(carbopol)g]r E‘L/\/H XJ nllﬂ ;‘<L/H o]:

Y ESE = = B2 %7 (hyaluronic acid 2 sodium algmate)/] iR
15 B gk F5 Y Xﬂl R HF A ol 2o FAd o= AP At 21 v:*i
=rea gon HE AFol A By 10wl 7o 8 2 H ) whekA, F
& AW o] 22 10 ml- 7} E 35 (carbopol), 3] &=~ hyaluronic acid), & 7] 4] 9]

E A (sodium alginate) & &= L H7FA (LA, 28EA] 5)E E5HE AT
7} X % 934P(Carbopol 934P)= & A & o] 8 | 2 A] 2%(W/V) o] ey @ 3
413+ t}. 50 ml falcon conical tube®l] 0.2 go] 7} R &5 A &Fslo] AW H 3 2
DWE #7}8Fe] &8 (vortexing) 3 U =] ™ o] 7} ol 47| g ol A
100% &3l ¥ A] & o 2 =2 rockerol tubeE 1A 3 F 4°C0ﬂ A WA &3kl
53 ¥ Fe )i Wslafel acol BuARe, B4 F 59 ol AT,
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[336]

[337]

[338]

[339]

[340]
[341]

3] &F EAHHA, hyaluronic acid)> & & A & o A x}A| 8Fi= H| Fo] Hal =
S dEE Qe BE Ey A T - B R Aoyl M=
2.5%(wlv, 1 g 3] FE4H40 ml DW)) ] & 5 3] 4724 55 A (stock) S 40 mé
A NEA o= whEo] 313k F FHF AW Aol AREsEl Tk A A 22, 50
m falcon conical tube®l] 1 g 3] &FE4HS A e T 20 e DWE A 7Fs}od
3] vortexing 8] Z315FA T 7120 ml 2] DWE H7telo] 73] &3hsh
2 rocker®l] tube & 1A S F 4°Col| A HHA) Z3tel STt 7] W o2 F=hlE 3
GFEA FFAZ10m -Z T A T2 mH F7Fse] HE 55 0.5%(w/
v)E A28kl

712 U EF(SA, sodium alginate) -5 N> 1 g/40 ml 2] -5 =2 1A 8hH # &
559 0.5%(w/v)E A4 8t 5% xﬂd_o}j\E} SAv &R fFdf 1A ZeH =

g ol A ] gkl SA &= el ] WAl S kst Azl
A A S =, 50 ml falcon tube©l] 1 g9] SAE A aFalo] 40 m¢ DWell 320 mge] gl 3

24l (methylparaben) 2 80 mg2] Eiréﬁra]rui(propylparaben)% 2+7) Z 3 =4
] 25 A1 21k o] ], DWel| o &t & 3 % (solubility) 7} Sto} 1% 24 © 2 o}g)
ol 4o A el ool Foec
upehaA, 7] Bl galE A E Felsly] 98e] o]i= slide glassoll H & A
L¥ate] fuF o g gl ik. AV W o m & gollo] AREeSA
7Fshal -84 (vortexing) ¥, F7F2 20 ml2] 47| 8908 718k e] inverting
<35It 7] 23 o] ¥ tubeE rockerol] 2L gk T 4°Cof| A HHA &=
st e o2 10m 3 HEAYE S e o, 2 ml 2] SA FFHA S

2ml A7Fete] HF 0.5%(wiv) 55 7F | =5 A 235kt

A% A9 ol 25 Azav] Afel, 4] W e FulH 247)e] 5 el
ml2] Carbopol, 2 m 2] HA, 2 ml 2] SA)& A =3Fo] 50 mé conical tube®l] A3+
DMSO°l| 83l ¥ 7 & =2  718ko] disposable pipette 2.2 4 o =T}, ©] 73 El

ol A 2] A3 e Avu Ag, A& YEMN LR | NNaOHE o] &3Fo] FshA[Z T o]
], 1 N9 NaOHE gk ®lo]l v} W& Al 54 %k pHO| W32 ofa] 3 A1 ¢ o] )¢}
2 EAol WiAdd 5 9}9_ ;cz 0~500 A o] @ a1 7k A A pH stick &
= pHO| W3} & Felslt], B who A= HE A o= F25n09 | NNaOHE #H
7Vsto] S-3staitt. =/ o pH7} Y= Al 250 pb o] 2EFA S Hotstal = gket
Aot HE HdA= S48 pHE 7 F3U & wf = BT e o] 1oL
A& ol

A1 Az

O1ZF ook Al EF2(HCT116 & SNU-C1), 217+ 2151 A f-o} 4] £ 55(HDF)
1 ol 7k 7oA & A Al 55 (HaCaT):= 10% FBS(fetal bovine serum), 100 units/m{
YA A 2 100 pg/ml ~E ) Enpol Alo] i g¥l DMEM(Dulbecco's modified
eagles medium-high glucose) W X| ol A 1] F3FA ). <17 Al o & & 3] A2
(HUVECs)+< Endothelial cell growth 7] E-VEGF(ATCC)7} 3 ¢% Vascular cell

A&l

{0

o ol i ok
o 2 o
O

T
s
H

(O8]

A
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[342]
[343]

[344]
[345]

[346]
[347]
[348]

[349]
[350]

[351]
[352]

basal medium(ATCC)ol| A W] 3t It} 237] Al E = 25 37°C, 5% CO, Al =] &

710l A Al kATt

A2 NEBEE SA

A 3 AEH A2 Cell Counting 7] E-8-8- AF-8-3Fo] X 331t} o4k Al
31 HCT116, SNU-C1 Al 3255 60 mm W < 3 Al ol A &3 ar mj Fst3laL, o]
T 10 Gy ol HARA & A8 T o] MEE 3] 573810] 96-well ] ¥ Z 2 o] E
A &skar v kgt H, FE 2 4HBA, butyric acid), 21 A ;= A} o] = (ginsenoside) Rhl,
Rh2, Ro, Rbl, A TI(CU, curcumin)= 5, 10 B3= 50 uM 2] 5 =& 742} A L of] A
o] 3} S}, 48 A1 1t o] % cell counting 7| E-8¢} vlo] A 2 & # o] E €] T (microplate
reader) & AFgato] Al AEEES WA 83T

A3 X olTAH A

0.4 m =171 2] T+ o] 2J+= 24 mm transwell-S ©]-&3}e] A X o] FAl-S =45
R 10 Gy o] WA & ZARSE A £ 5 2447 5t G 31ek 3, vl @k o (media)
of M3EE o] transwell®] ! A (upper chamber)®ll & 3&FaL, o} 2l # ¥ (lower
chamber)®l| = 10% FBS)<} 10 uM 2] FE| 24HBA), 2 Al A} o] = (ginsenoside)
Rh1, Rh2, Ro, Rbl, 71 5 RI(CU), =1 & 31| ©| E(SCF, sucralfate) & W5 F1= &
E3F8= 1 YN (media) &= AN Wl WSFRATE. 244 ZF 1l F 3 transwell 2] o}
W& g2 nlo] £-2l Al oF(crystal violet)& AF-&3Fo] A5 a1, 943 v

O = #zhste] A E M EE Atk

A 4. 33 U AXE 7] &

AdE941. 2R W A2 FE IAH E

17+ At & 7 W3] A £ (HUVEC, human umbilical endothelial cell)2] 10 Gy 2]
WAL & A4S 2 A 325 v E 2] Al(matrigel) 2 8 §F p-slideol] 1 E3H S
™, oluf 10 uM&] A FR1(CU, curcumin), €] ZAHBA, butyric acid), 5+ 23] 0]
T (SCF, sucralfate), ¥ Al :=A}©] = (ginsenoside) Rh1, Rh2, Rbl f2i= Ro& W= &
= B8 vk AR Fek mj e 3, FAH E AEE 2 s AN A
o7 zteto] YAAE FE e Aol E S48

AEA42. A U9 A A/ TE A

o7 9] A7 Q1 AHVEGEF, vascular endothelial growth factor)2] ©ul -2l &

a4 243 ue &2 A ANELISA, enzyme-linked immunosorbent assay)E A}
te A 3tqlt). A7t 22 A Al FE (HaCaT)oll 10 uM 2] AFTI(CU), F-E =
AHBA), <7 = & 3 ©] E(SCF), 71 Al :=AFo] = Rhl, Rh2, Rbl 3= RoE W5 =
v 8-y gl 5o n ket & nl ol o] VEGF W -d %S Human VEGF Quantikine
ELISA 7] E(R&D systems)& ©]-8-3}0] A A ol A A A 8F= Al W ol e} njo]
A2 Z Yol E # U (microplate reader, Biorad) 2 Z 7 8} 31t}

AP 5 FEFEHE B FQ

Ao 5.1 AXE o] 54 AE

rlo
M l~>

o off
oL
Ot

Ot
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[353] Aelet fra FE& AFE, FEEA, Ao E, A Aol =] 23Le
=2 8 AL A Llstar, 47| Add 37 FUgihH o= o] &5l A3lst
=3
[354] Add 5.2 A NI AXE 7|5 S AE
[355] A2 gk Fa =S AFT, FEEA Aol E, XM mAlol 2] 2O
2 233 AL A L) tar, A7 Aeld 49 FU s o 2 A9}

[356] AEd53. FFA Al EFI ¢d W3t &<l

[357] PMA (phorbol 12-myristate 13-acetate)E AF-&35}o] 1 37F ©Hal - Al ¥ (THP-1)E of
2] M| 3 (macrophage) 2 - 3}A] 71 t}. ©]F LPS(lipopolysaccharide)& # 2] 5} ¢
FHHES skl i, AFHI(CU), FE Z24HBA) R 23 o] E(SCF) 2 %A
S Alo] = Rhls Z3tsto] -8 g sF3itt. o] ME wjFo-& 488t o] Luminex
Discovery Assay(Human Premixed Multi-Analyte 7] £, R&D system)E 3l & 54
Alol EFFQI ] W -8 57 31T

[358] A& 6 AN

[359]  AHA dolH = HF+H T T L AHSEM)E YERA Y Zhzhe] 279
gt 2] & 2}o] = GraphPad PRISME ©]-8-3}o] Y 91 2E A (ANOVA)(Tukey's
multiple comparison test) 2.2 &2 5151t} F A4 /-2 A& p-4ke] 0.05 v 9HA 7
5 99 &= A= it

[360] AR 1 A AL o3 AR AE AEE O A F 7 (curcumin),
H-E] 22k (butyric acid) @ @ A ;= A} o] E(ginsenosides) 2] 4 3 &<l

[361] WA Al 93] ZhAaE Al AESH el dlsl] AFT(CU), FE 24
(BA) 2 H M| = A}o] = (ginsenoside) 2] 4 &2 &A317] ¥13Fe], HCT116 2 SNU-
Cl A ol A5, ] 24k 2 Al =A}o] = Rhl, Rh2, Ro 3= Rb1E 212} 5, 10
L 5o0uMe] TR A F  AEJ AEES SAHSATGE 1 E 2 2).

[362] 1A%}, HCT116 ¥ SNU-C1 Al 30l Z+z}e] 8}3tE A 2] o) 9] 3k A X A&
FAFSHAl T E ATHHCT116(% 1) 2 SNU-CI(X 2)). 7 Al Eo A A X AYE=&
S OGARA ALl o &) oF 49% A EFGL AL, 5 uM B 10 uM ] A FRI(CU) A 2
Al AR Z2ALe) o] &l A A M E AL o] |4 3] F7FE Atk FE 24T
(BA) =& HA| Aol = A glar o] A9~ M E A& o] AN AT} f-AL8)
A o 7R T sEA R, 50 uM R A = AFe] = Rh2, 5 uM Ro 2 50 uM A 5F
T(CU) Aol A &= WARD AR BT 2 A AESS YeRith ] 2
5 Z-3, 10 uM 2] AFT(CU), FE]| ZAHBA) iz A mAfo] =iz WHARA 2

e}

Apel o3 aEl ALE AEES ZAZ 5 o 2 A BRI S 2

@49
St} npeb, o] 5] Aol thate] 5 HHE ] 5= 10 MR AL ete] 5

P ia=s
[363] AN ] 2, AR FA e o8] A" AXE o] FA o thg AFH, FE| =4
A =ALo] = o] o 8 891

o)
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[364]

[365]

[366]

[367]

[368]

[369]

[370]

A 3E 25 (mobility) A 32 9] 51 S
Lol ok, WA & &4 o]l EeA 9 ME S5 S =
o7 dHA A (Partridge 2008). Wk, A FTI(CU), 2 A =AFo] =(Rh1, Rh2,
Ro 2 Rbl) E F-E|Z2HBA) 2] HALA AR o15le] 415 A3 o] Ao o)
g JaFe gl
1 A3, HCT116 Al E 3= WAR AL ofte] A oF °V¥B%ﬂ*&
ATHE 3). FE Z4HBA), ZA| mAPo] = B ﬂ%ﬂMCU & 47 A2 Al
WAL A hWﬁ4ﬂ£°12%zﬂ& Zﬂﬁﬁwi41ﬁ
Rh2 A g]vt o] Al £ 254 35 1ﬂﬂ%%GSMMHm£ﬂH%%4ﬁ£
4%4&ﬂﬂﬁﬂ% ﬂkw% AR AL, FFE A 2ol o sk Al o &
= 5 4). 53] 2 A = Alo] = Rbl = A FRI(CU)

%%4ﬁi4iﬂMﬂmi%%ﬁ%%°ﬁ1oﬂﬂﬁﬁﬂﬂﬁ*W
1 = L 51_2_

5 Z3l FE *L(BA) A A = AFo] = ﬂ tlo] WAL AL 2 &) oF3)
A AZ A S

A 3. AN 4%4&% mﬁﬂiﬂﬂmﬂﬂ% FE 24,
A& ¥ o] E(sucralfate) R A=Al =) W83 2] G &2

A AuA FREAR A BE G5} Q= FADA | (SCRHE X3
3ol 715 RI(CU), FE 2AHBA) B A ALl = of B85 2] 7} AR A}
olsf =4 A2 ol g Al G 3= adtE UEhl=A gelstlt
lﬁﬂﬂﬂwﬁl&¥ﬂHB%%¢4ﬂﬂ%%%%ﬁﬁ%%ﬂ%ﬂ@giﬂ
580 28% T7FE WA 32 X 4), 7] B ES WEA e Al AE o
ol 9F 34% Z 718 ATH(E 5). §3], HCT116 2 SNU-CL Al Zol| A 717} 71 A4
AFo] = Rh1 H3= Rbl& ﬂT”rm(CU) FE 2AHBA) R L E ] o E(SCR)2F
A SRS A AE oS Fol 7P A el o, o] Aabhz mE 1A
IEEiﬂ&ﬂ?ﬁPMN)THE4®AW”‘ﬂ”ﬂ1E®Gw4%%
2 R Y & A E ol FEoIdHh

3, AIFETE ol A Al Aliﬂﬂmﬁﬂ”ﬂ gzl ¥E

g g2 Felsty] fste] /17 23] Al firob M| £HDF) R I 74

¥ (HaCaD)oll A 7] 3}3tE o W8 e & A% o]% < Lotk 1 A
AR ALl Bl ko] 8He W& A el iell A Al ol FE ol A °F 80% =
7FA A% 6). 53] HDF Al ol A 3= Rh1#}ke] H&A e 5 & 21 A mAlo]
wofol g Aol A 7 & AE ol 3 A 3 5EE UERAITE HaCaT Al
F 9] 75, RhlFe] WA el ol M 7 =& A3 o] 5 Ad o] #EH R, o] =
AR & ZAPSEA] 92 Aok frALEE ol AT whEbA, ] A A E Fe,
7HA Bk 8 A 2] Al AR 2Abel] o3 A o) A B =l Al
& 4= AU

A e 4. AP AL A8 FEE HIAAE &4 @ AR, FE 24,
AA Aol E R Ao ES] W4 A2 9% &4

°l&

> do
(e

S M o ool W

A 2l

3 A A

| Lo
lr

O

il
il

2Al
~
s}
),
=
=
=4
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[371]

[372]

[373]

[374]

[375]

[376]

[377]

i
Ny
Y
©

WHE Eee fF dbgo] T Qg 93he
| TH(Pober and Sessa 2007, Ai, Ye et al. 2020).
o] HhARA of] o g 3] 3 wh-g-S A sl T
3 W3] Al 352 HUVEC Al o) WA}
S AT T AATHE 7). whehA, A
F) H XAl = Afo] = o] B84 ¢

SEEY
Al
AFA

1=

gt

Y

3

> o2 ™
w, % g A2
S

- 5

(e

=

(o]

-

o= A
o =
SO\
W o b
Pl

=
ok
N

Corle

I

2 3t BN do o off
=
Pl " 2>

lo iz
=
RO
9

=

2 o
ot
o,
o
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3
o
oX
©
S

-

Noto o T

T,
a
C 2
iz
2
ow}
Z
>
i
&l
s
(m
»
0

ol
e
BN
Su
>
o o
Re
B
o2,
)
)
-
<
eS|
®!
X
ke
(o]
N
ol
o
tob,
do
>,
iy
o
30
rir
A
mtm
.

© 3N x4 o o
2

ot
-

ml 32
B
o
>
%

-

mt

ZAFE HUVEC A 0] 47 SHH-& 9849 5198 A, 3
Z

N, o
% (o
r i
5l
——
=
N
I
21 1
S
o, ™
2 F
o =
% s
2 0
o -
Pt
=2
I
ot
ol
2
olN
\
ot
ol
3%
5
©
£
N
=
N
N
o

= AR E A ST (R 7 R K 8).

W3] Al 32 AEe) #el sz d 3 W3] Al E A2 I AH(VEGF)(Gupta, Jaskowiak et

Vg A3, WA ALl o] 8kl VEGFS] § %7} oF 50% #2433
KX

ok 2ul) F bk A1-S FRISATth(E 9). 471 A& B3l AFRI(CU), FE =4t
(BA), =L H 9| o] E(SCF) H XAl mAlo] = o] B 8- 2] 7} WAL ALl o] g
3] S48 AIA A 7 A SS FRlesit

ARl o] 5, WA AL o3 AR A X o] 3 g AR, FE 24
A x=Ato] = Rhl € A ZHo|EQ Jg &l

HDF A ¥l A A RI(CU), Bl 24HBA), XAl =AFo] = Rhi1(Rh]) 3 =13
H o] E(SCF) 9] w5 H= thef gk 23te) whE W 8- 2] 7F WA ZAfe) o] & <&
A M 3ES] ol F Aol e A B aHE HER A skt

71 A3}, WEARA AL Bl 8] CU+Rh1+SCF+BA, CU+Rh1 ®1= CU+SCF
+Rh1 A 2] ol A WAL ZAtoll ol &) ZHAEl A3 o549 35 asol 7HE
Hojd Aoz #ZHATh(E 10 % £ 2).

[3%2]

2] | Non | IR | CU+ [CU| R | S | B |CU+| SCF | BA+ | CU+ |CU+| SCF
-IR Rhl+ hl | CF [ A | Rhl |+Rhl | Rhl | SCF |BA+| +BA
SCF +Rh1| Rhl [+Rhl
+BA

ol FE| 162 | 41| 140 {130/ 99|91 |76| 130 | 87 | 86 | 128 | 129 | 100
(%)
AA o 6. WA ZAL] 98 =g WA AE &3 A& A7, FE 24,

AA 5= Aol E Rhl R A EH 0| ES] FTF &<
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[378] 75 7(CU), FE 24HBA), 51 E 3| o] E(SCF) ' %A :=A}o] = Rh1(Rh1)€]
€% S e o] W W B A2k AL 2Apel ol 4246 HUVEC
AR 1SR AL DA S RAGA,
3791 1 A3}, WA ZAREel] Bl 8ke] CU+Rh1+SCF+BA, CU+Rh1 H:5= CU+SCF
+Rh1 A 2ol A AL 2 ALl €18 7haE RH 34 ol ol g 3] E ol
7H Hod Ao R AFJATHE 11 F 3),
[380] [3£3]
Atk
A 2]a*| Non | IR | CU+ [CU|Rh1| S |BA|CU+| SCF |BA+| CU+ |CU+| SCF
-IR Rhl+ CF Rh1 [+Rh1|Rhl | SCF |BA+| +BA
SCF +Rh1 | Rhl | +Rhl
+BA
FE |19 |11 18 |15 15 (14|14 | 17 | 13 | 14 | 16 14 14
Aol
(mm)
[381]  AAIA 7. A A ] fr=d FFukSol i AT, FE 24, A
=Ato]=Rhl R FAEH O E HEA T F &2
[382] 75 7(CU), FE 24HBA), 51 E 3| o] E(SCF) ' %A :=A}o] = Rh1(Rh1)€]
W8 o] 814 g4 8 &Rlsl7] ¥35he], LPS(lipopolysaccharide) 2 94 -HE-g-0] -5
QIR w3 A E Q1 THP-1 Al ol M 7] 328 A ¢ & 154 Alol &7}
o12o] ¥+4 & real time-PCR-& &3l &1t
[383] L 23 LPS A ]l o s F-7F3 54 Abol =7kl 2] il o] CU+BA+Rh1+
SCE A el o3 94 02 42 A2 FASATHE 12,
(384]  AAld 8 WAL AHQ Bl vl g 2o AR, RE 24, A A= B
TG EY ¥ &
(385]  AAd 81 GG B w9 2o] BFA Fofol g FF A F9
[386]  C57BL/6 F (55, &7l 27 Gy WA S 2ASH H, 3 4 2 = 139 7] A&
ug) o] AlF i e o R E 50 K 140 /A vle) e
TR A ZEA ) 1o o2 A std FE)E 2-3d AR T 63] AF
W F-of kA5 16).
[387] [3%£4]
Control Test
Name Inj. IR Name Inj. IR
Non-IR - - CU+Rh1 curcumin+Rh1 O
IR alone - O | CU+Rh1+SCF curcumin+Rh1+sucralfate O
Saline Saline O SCF sucralfate O




45

WO 2023/153861 PCT/KR2023/001992
Vehicle | Vehicle | O CU+Rh1+ ‘ curcumin+Rh1+suc O
SCF+BA ralfate+butyricacid
[388] [3£5]
Name Drug Conc. HH(%)
CU+Rh1 curcumin S mM 0.184
Rh1 1 mM 0.064
CU+Rh1+SCF curcumin S mM 0.184
Rh1 1 mM 0.064
sucralfate I mM 0.21
SCF sucralfate I mM 0.21
CU+Rh1+SCF+BA curcumin S mM 0.184
Rh1 1 mM 0.064
sucralfate I mM 0.21
butyric acid 1 mM 0.008811
[389] 34% AR 2AF 14 7 3l A sko] A 2] 3t A R el mss FRIsH3lT. ol ), W

[390]

[391]

[392]
[393]

[394]

A2l F0=5) Aol s BE A Y A e 2 Tekel el s A
AT} Fololl = Eet2~E FH (flexible plastic tube)E 27 W] 4 3F
1o ARgahel o, 18] o] Al 3 wke] % oF 50wl BH5HE ol el A
04 8t} vehicle- 715 71(CU), XA =AFo] = Rhl, FE| 24HBA) B 5

S|E(SCR7E EFE A 28 AF S ol aiel,

99 F5 T, 0He s AT T 4 20 e R0 % 0ol E S0 4
9 g o] el s e 1A W 2 W AEA Abo] £kl f7l
e Ao B2H AFRI(CU), FE ZAHBA), WA Ao = H = H o] B
(SCF)9| ¥ -&F-ofo) o3¢t g3kS glstitt.

1713, 5 189] vhERL ook gFol, AL ¥l
A Apol 2okl vh-25] 4 o1} 78 Aol HARIE ST, AL
ZAF(IR-Vehicle) T A = A 2] - 7} 9] x}ol = ¥

AN 82 4% 2N YA e 24

w3, g 2o el ok Bl A HAE BAE AN T T, 7 A 7ol 3

>
=
M
Y
o
5
S5
£
=
El
Ot
i
£
o
b
=

'& sk E5E AR
3}93\5}(STP120 Spm tissue Processor, Myr). O] 2 ¥4 7| (Finesse ME Microtome,
Thermo Shandon)Z ©] &-3he] L Zeho] o] Le] W3 A 7] 31, A2A 7] 5,
2 S 0] @S A3 24 Seo| R g ARHAT Lekol i HnkE
21 ¥ (hematoxylin) 3 A2 10+-3F X8 3Far Al & gk H | o] @ Al(eosin) & A S 24
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[395]

[396]
[397]

[398]

[399]
[400]
[401]

[402]

[403]

b & sto] H&E 12 sttt dlnps A 7S 224 J Alxef 3l& oA
531 a1, o] @ Al(eosin) M| E 2] A EA-S AAEATE o), 22 ] AE2] s
Mepso® QA A4S ¥EA 0 o,

21 A3} WEALA H] 22 AL (non-IR) O H] Fo] 2193 4= A 2] 7 (IR+saline) % vehicle
A 2] - (IR+Vehicle)ol| A = A A 4] © 2 epithelium =4 2 crypt £=4F0] 25

At A RE Al & A at o] A, AR ZARS(IR)F H] alsto] G2 o o]
= A Y aH(IR+SCR = A 9] 3k B A5 A 2] wtol| A WAL Aol o2 =¥
epithelium <=4 2 crypt $2730] 3| &5H Flo] FHEH A THE 19 WA &= 22).

A 83. A 2 U @54 APl EFH] FAA T E <

X]— ZX] LH o] Z-/K—] /\]. ]Ey].?_]gl 4]}_ H]—ﬁ:]EI:L ],7]% O H&—%%
Flet W e g 248 7HE 3 Bl 2 7HE51 TRIzolol| 3791 RNAE
19Tl 437] % ¥ RNAE template 2 RTase & AF-8-312] cDNAE 314 3HA
, ©] & real time-PCRZ F-Z-3lo] 954 Alo| Bl 2] f- A4 2} W& g8 H- 4
AT

1 A, WA ZAREAR)C) HIBEo] BE AR A gt At 1
A Alol EFFQ1e] - A} b Bho] A% -8 &1 = A AT 23). 3§,
vehicle %1 2] 7ol 4 %2 (IR+Vehicle) 95 €3} 537t 22w 9l o), A7) ® 2] 8
A e Aol A aE Hol A %ol vehicle A ol o] g 5 ¢
B> AS AR

ARl o 84, A 22 U AIZANE 2 AEF2 &2

AN ¢ 8.4.1. 37 =3 Y AlEAME 32l

A 2A W A EATE Q5 E E¢lslr] 95t TUNEL 942 AA g 5, 7}
Aol e E A A= 3l Akl

TA o2, 2 Aol A 5k 22 A A&l proteinase K(Dako)E A
2] 5FaL 103 HE-3 A1 71 5 PBSZ 43%-3F Al & &A1) A7) Al A A -2 2 HHE
At} o] v, proteinase Ki= 10 mM Tris/HCI(pH 7.4~8.0)°l 20 pg/mi ] ¥ =5
21~37°CoN A 15~303F = o] ER| ekl 7] Aol 3% H,0,5 A 2] 8haL 4
of| 4] 104-%F HF-5-Al A endogenous peroxidase2] 418 52715}t PBSE 5%
A A sk 35 3 whEs it

1 5, 3t719) 2ol ApopTag® Plus Peroxidase In Situ Apoptosis Detection 7] E
(Merk, S7101)E ©]-&3}o] TUNEL 94 48 4~3 5} 91 T}, Equilibration bufferZ 2!
2ol Al 1375 <t incubation 3 %, TdTenzyme-S *] 2] 3FaL 1A] {F 37°Col A HH-§-
A 7T}, Stop/wash BufferE ©]-&3Fo] 107+ A &2 Al % 3}l 3-digoxigenin-
peroxidase S} A & A 2] 8}a1L A -0 4| 303 & QF HES A AT vES-o] 4 H,
DAB 892 A g]slo] WA A AT}, WAl g Al =2 Mayer's Hematoxylin @ 2 T 2=
A S 2F FoF X &g H, crystal mount® B¢ ¢ H, A FdAn| A4S G A
22 ) A EAPE AS S #zksglt

{0

1ro

O

EL lﬂ i L

-

=2 o‘+-= 1=
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[404]

[405]
[406]

[407]

[408]

[409]
[410]

[411]

[412]
[413]
[414]

[415]

[416]

S
>
=t
=
=
=
o

=

NS
T
=

sshe] A5

d 2 W A EFTA s Eels
cell nuclear antigen) &2 ¥ o &} ¢ A& Zal Z<lst3itt

TAH SR, 7] AA 8.4.1 2
8}F-PCNA 8} 4| (Transduction laboratories, 610664)E 1:200% 3] 4] 8Fo] =] ¢ 0}
37°Col A 1A ZE E <k BB AT ZATh 22F 1A 2 UlraTek @-biotinyl3}¥ polyvalent-
UltraTek HRP 3} A (Scytek, AMG080)< A 2] 3} 3L 1037t BF-§- A Z T}, ¥h-g-o]
b 51, PBSE Al 5 5tal DABE A 2] sho] A Zi v}, Al 4152 Mayer's
Hematoxylin® & thz ¢S 25 S0 X8 3k 5 crystal mount® B¢ 8+ 5, &
n 742 Eal A 22 U PCNA 2 =5 #Azhekqlo).

1 AT, %25 2 5 260 e vleF o] WAL ZAFTE(IR alone)3} H] L&}
o] Al Aol A Al EFA (A 7)ol T7He Ae &

A 8.43. A ZALE R A EF A9 v & 4

71 AL 8.4.1 R A 842 WH S Bl ¢
of MEAPE H A EFA | B & &
ol-gato] =Bt o, ZF A et & 3~671 2] T2 o] 1] A4
EE R A=

1 A3, 52700 Ve vEef o) AR &
Aol A A ZAPE R A EFA o Bl Fo] stolxl Ag Fld 4= U3
Az, Al EAPE S A a1 M EFA o] =2 A& oo,

A Ao 8.5 A 22 Y ”4‘3]/‘1]

/\])‘]‘-"1]851 AR Z2A Y

e

rz
i
>
30,
3.

v

d A Wl T AHXE X+ g}kl
2 o] CD49] e & FRlshsitt.
H o 5181 Aof] = LSAB 2 7] E(DAKO, K0675)& AF-83F31 o, A48 o5
N2 0.01 MPBS(pH 7.2)& AF8-3F1 T}, 12} @A 24= 3F-CD4 &} A|(Cell signaling,

25229)F 1:1002 & 3| A et AE-sEQl o Al 2HE 22 A A&l 3% H,0,5
A gl shar 53 Rt WS AIZL H, Al AR & $E ol o 2 101 Al F ek gl T1E] A
12} A & A 2] 3L 4°C] H HEA) HEE AT 10 2 3E 9hF o o 2 A H el
27} FA(LSAB 2 71 E W 3% A A8 A28k 3053k Aol 4wk
AlZ1 F, Al 8t a1 DAB 8915 A 2] &t o, Aol A 331 B A1 71 5 Meyer's
Hematoxylin @ & 0.5~1%-7F thx= 3 A &t QAvh. A7 Ad&E-& dAv|d & S #2
8kt

1 A3, 5280 YERdl BEe} o), AR ZARE(IR alone) 2 H] al
Aol A CD4 A Al (T Al E) 9] Z o] s Zla 0T 5 AU 4
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[417]

[418]
[419]

[420]

[421]

[422]

[423]

[424]

[425
[426
[427
[428

—t e e

ad

3l AR Aol o8l ik i= kgl i AR & 24

R 37 CD47F EdE F- A E A EFEere] el 2 & e IT (5 29). 71
Aol A

) [‘Uﬂ,
=
k1
[\ @]
o0
1o
(i)
7
o
b
©
o
N
=
by
BN
>
=
SN
=
o
)
=
\SJ
T
R
El
QL
£
>,

of & Zha Aol M
AN 852 A =AY fAAE L& g2
&2 e AAE AR J5E AAsy] fste], W s el N Fa 4
z22 <] cpese| wd
371 AA 4l 8.5.19 &

10 o

o= s glar, 14 &A= F-CD68 A

o), 1 A3 &30 2 &= 319 LEeRd Bf
Bte] AR A g atol| A CD68 A Al E
(&, monocyte) 9] &0l A g AS AT = AU V] A E Tl W
AR ZzALel) o] &)l R v = kol ol g

=3

A Ao 8.6. B =2 U RIS F7}

22 22 U] RIS(radiation injury score)& 33 7}8} 7| #15}o] & 3291 Y EL W 7] 5
& utg o2 7) gpepn| g ol tiste] =3 ghste] H7bekgltt. o] W, 4] £} ¢k RIS
AF7F 275 WA o] o gt 217 o] &Aool & A& o v gt}

1 43, & 3300 YER v} o], WAL Z2AL(B, score 1.965)00 H] &l Al &
A g] ol A AEEA QI RIS 74 9] ZAE &Rld 4= e, AFHlcu) 2
Al = Abo] =(Rhl) -85 8 “15 D)ol A 7o A o2 A7 A7 HAad e
@_'—?_] Sl 2= ol O—lq_.

LAY FEELAF FEES LT 55 H7}

Azd 2. AFRY &7 FEEAZX

Az 21. €5 FEEAX

HEZAGHE SRS, dlg a5 T/772 AL A Al F b,

& AE ARV S o]-&3 o] 80°Coll A Azt Ax & F47)

=718 A7

2 EAE F, & A 100l d F etz ol e (viw)e 7Fske] 80°Ce] it
W7k FE7100 A4 24 3F S A E okl Wl F A0S skl o,
2 Aol U &5 S sHlol sl d ks Al ek TA e &l E THete] |
AlZE Eot =k 7] A & 23] wHEeto] AF g s Y 5=
A HE Ao 1 &= 5-47] (rotary evaporator, IKA

=
RV 10)E o|&35lo] 37°Co A 7 553 2, 045 um W H <1 HE| S o] &
sto] of sl At ] F=EF =0l thste], HPLCE 3 sto] &= Wl 235 mg/kg
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[429]
[430]

[431]
[432]
[433]

[434]
[435]

[436]
[437]

[438]

[439]

of Arlol ghird Ag stk FEE2 Al ARS8l A7EA] -20°Cell

AZd 22 338 FEE AZ

A% 78 Qs 23EoNS Az 213 T WH o g 581,
HPLCE ol &30l & & W 294.2 mg/kg] A7 Rlo] g5 of Sl&& 2elstsd
t} A7) 2EE2 A8 AFL57] A7EA] 2000 A WS B AT

Az 3.1. Ol’e} FZE A

AAHKT&G TF DR AT A E4 A AnlE 4d2 Q13he A3t X
%%%ﬂﬁfhaldﬂﬁﬂ%%éwﬁihHﬂﬂﬂ sy sko] A8k
t}. ¢l1xke] A & 108] el 8 W3l 50% o §h-2-o] F7] -8 ull(viw)E 718Fe] 80°C
o]

£-3H7]
A Zd 3. AA AL = &f FEE AZ
%

o) 7 2E7|NA 24 FE W2 R E Sk Wy T 43S S
Fem, e A7 Eo= T A4t F sulol s ahis 1ok FAE 8
E el 15 R Edsle. 2] 44828 gadlel gel

=

evaporator, IKA RV 10)-% o] &3} 37°Col A zj % = j{o}oﬂ t}.
2 20% acetonitrile®]] <] Sep-Pak C18 cartridge(Waters, Milford)E ©]-8-3}] solid
pM%WmMMWEﬂﬂﬂﬂ«MMﬂmﬂﬂﬂﬂ%H%ﬂ%aﬂdq&ﬁ
ok 7] FE 8o thetel, HPLCE Fa3ke] 3 E W] 67.44 mg/g®] XA mALe]
“rb e A et FEES APl AREs 7] ATEA] -20°Ce A W
Hashgint.

o] Ab&3t7] A 7kA] 20°Coll A ¥ E B3t
Az 4 AFD TH FEE L AA A= T F FE2E EFEAX
Az 2 & 33} F U Hh
61} o] E3Fste] AHFT

8t Tk
[356]
A AL = S 5= AR bR FEE
FEE % 5 (mg/ml) FEE 5 % (mg/ml)
1t 32 &+ 74
AA A 9. FAM A D B v 2o A A FEE R AS FEEEFE
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[440] Aol 813 BAT W OE AT WA A ge] B vh2o] 214 R 3
FFERY LGS WY AT EE A Folaglth ou, A4 L 4F F5
2o 379 vl &2 Eqstel ALgaolnt,

7 2 23
[441] VS 2EAYTE Ferty 2 AFE QoL Fo] HE= ] & 70
18] o] A g mbe] 100 o] 5=
At H St
2E At A 245
=9 frad J7tE sk

[442] [3£7]

oty A E T
= Inj. IR ol Wy &5 (1g) IR
H| ZARE | - - 31 5o 30 0
100 O
300 O
IR ZAM | - 0 2 5o 30 0
100 O
300 O
[443]  AAld 9.1 A A Wty Fef #F
[444] A7 Ao 829k wLd SR o B AEd A 22 T A (rectum) A o] of
sto] H&E 914 S alatar 44 24 o] Wel sl 4 v s gEsigiv

[445] 1 AT, & 3400 YR v} ol WAL Bl 2 AR (7, non-IR) 2} H] 1l 5}
WAL 2 AL (A 3= 59 IR alone)oll A &= A
A oerypt 4o TR E AT HEA A 7791 A7) Q14
Fo o A= AA| A o= AR Z AR (IR alone)#el] B] al
crypt &40 35 A2 AT+ YA

[446]  AAd 9.2, A 27 < A

[447] 274 =2 W PCNAS] &
A, A 22 ) M EFA2 F7bs Rl

[448] 1 A, & 3500 YERd upel o), MEARA B ZARE (non-IR) ¥} B] il &Fo] HEAL
A ZAF(IR alone)ol| A= A A 4 &2 crypt W M| EF2] o] ZhAH |
T AT W, FE5E 28E Foldd A= AlxFT Ao gdE A S FAT

ol
2
o
L
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T4
A1) kvl abela 1 i shela 29] P2 E 2= 715 Rl (curcumin) B3 0] ]
Ok@@, o F g e A
/;]3 Q_E‘L)Jél_m Q_E‘P/\l SE:FLAJQE T':J'oﬂ}\i /HEHQ 01 3
L= Alo] = (ginsenoside) == 0] 9] oFs}4 0 2 &8 7t dt oS

FEAVOE TS A F o] B BE Ei 9515 o)

/\]—7] Al oﬂ }\1

R,2 H-, Glu- ¥+ Glu-Glu-©] ¥,

R,+= H-, Glu-, Glu-Glu-, Arap-Glu- ®=+= Araf-Glu-© 14,
(3h34) 41

A7) Al A,

R,°] H-, Glu-, Rha-Glu- %=+ Xyl-Glu©| ¥,
R, H- 5= Glu-©] ™,

[sheH4 5]
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371 51 o }‘1 , Ry L Ri:i Glu—O] U:] JRo= H-O] U:] >
ol|, %47] Glui= B-D-glucopyranosyl®] 31, Arap+= a-L-arabinopyranosyl©]
a1, Araf = a-L-arabinofuranosyl®] 31, Xyli= B-D-xylopyranosyl©] ™, Rha+=
a-L-thamnopyranosyl ©] T},

a2l A1l dolA,
A7) oFsl 24 52 A a2 (sulfasalazine), ™ A2} (5-aminosalicytic
acid, 5-ASA), 77 E 7| o] E(sucralfate), H E 4} 2] A 7| o] E(pentosan
polysulfate, PPS), - E] Z4H(butyric acid), 3= # = 1] < & (prednisolone), ©}- A}
E| @ 3% Y (azathioprine), & I} A] E] ' (tofacitinib), 2= 3 7| (ruscogenin) 2
#H £ A] Z # (pentoxifylline) & & o] Fo] 2 o] A A8l %] 1= o] = a1} o]

|

el Beted F7ER 2ehs 29 AR ok S tE B s
¢ohg ofer A2

47&31  Agel slefA,
7N AR il S AR B Fol) o3 Ak £, 24 £, 24
BT Eaz 2A A S AR AN i Sl T B i 243}
& ofel A=

[B734] A1l AolA,
F71 oot 2= AR 9 F A B Tl Fol Ha= A9l AR
HEgol ek B i 4elg o st 2B

[d7& 5] Aagel glofA,
371 oFet A= AR A= A AR 33 Frofl ol = AR
AR frdk &odol ek B = 4ahg o st 24 B

(713} 6] 87| s}eka] 1 Hi= 3hetA] 29] 25 zh= 719 Hl (curcumin) B o] 9
ofetH o 518 7 9

213, 31914 4 3 3}ehA 52 A el A A E E = o - 5t

boZ
Do

ot
ok
~N
b
= 1%

fo

—_—

e = (ginsenoside) T ©] 9] eF8} 4 0 2 B & TH5 9%
FRAVOR TS 93 FAT o L ARG T £

[her 1
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[sheH2 2]

H3CO.

HO™
[sheH4 3]

7] 2 el A,

R,;2 H-, Glu- ¥+ Glu-Glu-©]H,

R,+= H-, Glu-, Glu-Glu-, Arap-Glu- *=+= Araf-Glu- o],
[sher2 4]

A7) Aol A,

R,°] H-, Glu-, Rha-Glu- &=+ Xyl-Glu©| ¥,
R,+= H- H+= Glu-©] 1,

[}F4] 5]

/2)1_7] };l] O]]]\ll, Rl 1;!_; R3J‘:‘: Glu_O]tt],Rzl‘f: H_O]tt]9
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ol|, %47] Glui= B-D-glucopyranosyl®] 31, Arap+= a-L-arabinopyranosyl©]
a1, Araf = a-L-arabinofuranosyl®] 31, Xyli= B-D-xylopyranosyl©] ™, Rha+=
a-L-thamnopyranosyl ©] T},

771 A6l Ao A,
A7) oFsl 24 52 A a2 (sulfasalazine), ™ A2} (5-aminosalicytic
acid, 5-ASA), 77 E 7| o] E(sucralfate), H E 4} 2] A 7| o] E(pentosan
polysulfate, PPS), - E] Z4H(butyric acid), 3= # = 1] < & (prednisolone), ©}- A}
E| @ 3% Y (azathioprine), & I} A] E] ' (tofacitinib), 2= 3 7| (ruscogenin) 2
# 5 Al 2 2 (pentoxifylline) & & o] Fo] X ol A M BN E] = o] 1= &} 1}9] o]

ol BES bR ESHE 219, 4S54 $A oY 2 AR g o)

3 E.

[7d 73 8] Aloael] 910 A,
A7 A AE TS AR 9 o) ol fdE A G A9,
DA FHS o L A5G oFt 2=

7473 9] Agael] 9lofA,
&7 A543 A AR 244 (radiation proctitis), A G,
AR AT A, WA R 1 SE OB AR AR, AR 28 A A
Ao = o] FoAXl o A AEE = of = sl o] o] ARl AFAd A
o R A 5§ oFst 2=

78101 A6l oA,
A7 DA AA e A 1 A - (uleerative colitis), L&
(Chrohn's disease), -3 3 W] A E ¥ (intestinal Bechet's disease), = 34 24
A, 2 3R Tl AEE = of = shit o] 49l AR, 54 A4
ko 9 X 58 ofst A=

8 111 A6l oA,
A7) oFet A B2 WAL 93 A i S0l FoluE = AL A5 4
Akt 2 A58 ofs A E

g7 121 A1l glofA,
71 oFet A EE WA X8 A AR 9] F Fof] o= SISl 9
A GAg o E X R ofst 2 E

[ 13]  (a) 3H7] 3}844] 1 1= 349k 29] 25 28 715 W (curcumin) HE3= ©]
o] ofst A o & &4 75 9,

4

(©) A3t F A2 Zgshiz A A%:

[her 1
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[sheH2 2]

H3CO.

HO™
[sheH4 3]

7] 2 el A,

R,;2 H-, Glu- ¥+ Glu-Glu-©]H,

R,+= H-, Glu-, Glu-Glu-, Arap-Glu- *=+= Araf-Glu- o],
[sher2 4]

A7) Aol A,

R,°] H-, Glu-, Rha-Glu- &=+ Xyl-Glu©| ¥,
R,+= H- H+= Glu-©] 1,

[}F4] 5]

/2)1_7] };l] O]]]\ll, Rl 1;!_; R3J‘:‘: Glu_O]tt],Rzl‘f: H_O]tt]9
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ol|, %47] Glui= B-D-glucopyranosyl®] 31, Arap+= a-L-arabinopyranosyl©]
a1, Araf = a-L-arabinofuranosyl®] 31, Xyli= B-D-xylopyranosyl©] ™, Rha+=
a-L-thamnopyranosyl ©] T},
478 14]  Al138el o] A,
A7 AR BEi= o o] o9
0.4%(wiv)Z X35 7191, ¢
478151 Al13gel] oA,
&71 M mmAPo] = Hsz o] o] of ek A 0 & 3] 7hE 3§12 0.01%(w/v)
WA 0.2%(wiv)= 3 2191, oFeH4] A 9.
478 16]  Al138el] oA,
A7) oFsl 24 52 A a2 (sulfasalazine), ™ A2} (5-aminosalicytic
acid, 5-ASA), 77 E 7| o] E(sucralfate), H E 4} 2] A 7| o] E(pentosan
polysulfate, PPS), - E] Z4H(butyric acid), 3= # = 1] < & (prednisolone), ©}- A}
E| @ 3% Y (azathioprine), & I} A] E] ' (tofacitinib), 2= 3 7| (ruscogenin) 2
# £ Al 2 # (pentoxifylline) & 2 o] Fo] X ol A A B E] = o 1= &} o] 4
/] §]r oz o _'_7]_?'_ ng }1« 74 o] o‘t;q] tﬂxJ ;q]
& 171 A3l oA,
7 A A B A S FEE E3EE A, oAl Al E.
18] A3l 3heiA,
B71 AP 841 stol == A (hydroge) 91 <1, oF 14 A4,

o
o

d7a 191 Al13gel lofA,
T

1‘

%)
o
ol
-
oo
N
)
ol
e

2 0.03%(w/v) WA

=

-

S

A7 A}t F A = 7R E(carbopo) E E 3= AR, oFe A A E.
3201 A19&el JofA,
A7 R 0.5%(wiv) WA 2%(wiv)e] &5
A3,
[d7&21]  A208el JoiA,
A7 TEEEL 2%(wiv)e] F R E8FE = A9, oFskA] A d.
(978 22]  Al138ol JojA,

i
kel
ot

53 91, oFa

4

(-8 23] A228e) glolA,
A7) Bl L FEALL 0.1%(wiv) WA 1%(wiv)e] 552 E3HE o] gl A
o1, okl A A g,

(-8 24] A233) A,

o]
BEALS 0.5%(wiv)] 5 E 3y o] 9li= Aol oFsl A A,
(738251 A228e) golA,

A7) d71dlo] E= 0.1 WA 1%(wiv)e] 552 X350 = A, ok}
]

2]



57

PCT/KR2023/001992

WO 2023/153861

o $ho1A,

&

|25

s} 26]

Q_—rL

[

1

AYA
)

Z1H 0ol E= 0.5%(wiv) 8] T =&

o $ho1A,

o}
=
25

271
A 138

3} 27]

Q_—rL

[

6

Bl 74 =2l 9

o $ho1A,

&

|27

5} 28]

Q_—rL

[

o $ho1A,

&

#13

5} 29]

Q_—rL

[

-

= A5 W (curcumin); 2

81814 52 T4

(ginsenoside);

s} 30]

Q_—rL

[

ol A

T
T .

P43, 34814 4

te] A A A}l

171 &

=l

j

H-, Glu- == Glu-Glu-°] ™,

(e}
R]T_T

H-, Glu-, Glu-Glu-, Arap-Glu- 5= Araf-Glu-©] ™,

T
RzT_T
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A7) Al A,

R,°] H-, Glu-, Rha-Glu- %=+ Xyl-Glu©| ¥,
R, H- 5= Glu-©] ™,

[sheH4 5]

371 2ol M, R, R Ryi= Glu-°] ™, R,3= H-°|H,
ol|, %47] Glui= B-D-glucopyranosyl®] 31, Arap+= a-L-arabinopyranosyl©]
a1, Araf = a-L-arabinofuranosyl®] 31, Xyli= B-D-xylopyranosyl©] ™, Rha+=
a-L-thamnopyranosyl ©] T},
(33311 A0l sl A,
A7 AT A F 2AAEE FEEARS SR E ek 21, AR
Frk 4ol gk 93t = AR ARV A E 2 E
[d132] sl 3EA il
7] 3 3 = ol A A EE = o) = Bt

2]
12| X A=A} o] = (ginsenoside); & -Cr’rﬁ/‘é %S’_fﬁ e A=A A
3 ehsl = S AV E 2=

[Feh4 1]

O OH
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[7d -8} 33]

[7d -8} 34]

[sheH4 3]

7] 2 el A,

R,;2 H-, Glu- ¥+ Glu-Glu-©]H,

R,+= H-, Glu-, Glu-Glu-, Arap-Glu- *=+= Araf-Glu- o],
[sher2 4]

71 Aol A,

R,°] H-, Glu-, Rha-Glu- &=+ Xyl-Glu©| ¥,
R, H- 5= Glu-©] ™,

[sheH4 5]

%471 21 A4, R, & Ry Glu-©] ™, R, 7= H-0] 1,

ol|, %47] Glui= B-D-glucopyranosyl®] 31, Arap+= a-L-arabinopyranosyl©]
a1, Araf = a-L-arabinofuranosyl®] 31, Xyli= B-D-xylopyranosyl©] ™, Rha+=
a-L-thamnopyranosyl ©] T},

A32%0l Lol A,

e
olN
oX,

4AS ghat L= AAE 1737152
s FEEECAGFEE Y
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o $ho1A,

&

#|35

3} 36]

Q_—rL

[

o
“

7

X

Ko

o $ho1A,

&

#|35

s} 37]

Q_—rL

[

A, A1 YA 4 (uleerative colitis), =1 &

94 44

Y (intestinal Bechet's disease), 5

3 WA E

(Chrohn's disease), “&

0

Ko

ZH

s} 38]

Q_—rL

[

s} 39]

Q_—rL

[

% 40]
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[

ojo
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o

@ 41]

Q_—rL

[

]

o)

@ 42

Q_—rL

[

o)

@ 43]

Q_—rL

[

3 44]

Q_—rL

[



PCT/KR2023/001992

WO 2023/153861

1/22

H

[—

(911 LOH) wu 05y QO

CuU

1

Rb

Ro

h2

R

Rh1

BA

R

+

5

1

(1D-NNS) Wu oSy Ao

Cu

b1

R

Ro

h2

R

Rh1

BA

R

+

HHEX (7 R91X) ISAKR



PCT/KR2023/001992

WO 2023/153861

2/22

81 LLOH

Xl (7= HM91X) ISA/KR

00

KO



PCT/KR2023/001992

WO 2023/153861

3/22

Xl (7= HM91X) ISA/KR

00

KO



WO 2023/153861

4/22

EX T3

SNU-C1

&%k

Hith

L

H

Rh2

i ¥
o oo o
SR

0

IR+CU+BA+SCF

Rhvi

e

(RBLloE

HHEX (7 R91X) ISAKR

+ o+ R

4

+ BOF

4

Rhl
Rii2
Rb1

PCT/KR2023/001992
S GEYS g
oo
Sl O T B
b T S S S B
AR N T
kol S (B S B
S S S S R s o

R



WO 2023/153861 PCT/KR2023/001992
5/22

e v o
LI T/ D 0
SR R Sl o
L AU SO S S B S
o U S B S
N
A e U S S

IR+CU+BATBCF

1280 -

iR
Cu
BA
SCF
Rh1
Rh2
Rb1
+ Ko

+
-+
+

*ERw

Kk

HHEX (7 R91X) ISAKR



PCT/KR2023/001992

WO 2023/153861

6/22

IR+CUBAABCF

Ro

Rbi

Rhd

Rht

[%= 9]

poibbbile

2000 4

{uBd

1500 +

1000

)

493A

500 -

HHEX (7 R91X) ISAKR



PCT/KR2023/001992

WO 2023/153861

7/22

= 10]

[—

I
o]
tp]
i

(BIESloEl

I ]
Q Q
0] o
|| Lol

HHEX (7 R91X) ISAKR



WO 2023/153861
8/22

il
—
&

-
o 3 e
= ¥ “%,
>
25
 J
o
D
o~
~
=
[
L)
o o o o 9
&S S
g b s
e e

-4

150
100 4
50

CCL8

$Tseze
(jw/bd) =2

N
0

MK (FE H9I1X) ISAKR

0

PCT/KR2023/001992



WO 2023/153861 PCT/KR2023/001992
9/22

B Z A} X X CU+Rh1 Curcumin+Rh1 O
Curcumin+Rhi+
i i
IR o= 3 X O CU+Rh1+8CF Sucralfate O
Saline Saline O SCF Sucraifate O
Curcumin+Rhi+
Vehicle | Vehicle O CU+Rh1+SCF+BA Sucralfate+Butyri O
¢ acid
[= 14]
curcumin 5 mM
CU+Rh1
Rht 1 mM
curcumin 5 mM
CU+Rh1+SCF Rhi 1 mM
sucralfate 1 mM
SCF sucralfate 1 m
curcumin 5 mM
Rhit 1 mM
CU+Rh1+SCF+BA
sucralfate 1 mM
butyric acid 1 mM

HHEX (7 R91X) ISAKR
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INTERNATIONAL SEARCH REPORT International application No.
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Y See abstract; and Introduction section; page 611, Histopathologic analysis section; Results 1-41,44
section and Discussion section.

HU, Tingting et al. Experimental study of ginsenoside Rg3 in the treatment of acute radiation proctitis in
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Y See abstract. 1-41,44

KENNEDY, Gregory D. et al. Radiation colitis and proctitis. Clinics in Colon and Rectal Surgery. 2007,
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BRUMATTIL L. V. et al. Curcumin and inflammatory bowel disease: potential and limits of innovative
treatments. Molecules. 2014, vol. 19, pp. 21127-21153.

Y See Abstract; page 21128; and figure 1. 6,7,10,13-29,32,
33,35,37,39,41,44

Further documents are listed in the continuation of Box C. See patent family annex.
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“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
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C. DOCUMENTS CONSIDERED TO BE RELEVANT
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KANG, Zengping et al. Ginsenoside from ginseng: a promising treatment for inflammatory bowel disease.
Pharmacological Reports. 2021, vol. 73, pp. 700-711.
Y See Abstract; page 701; figure 1; and tables 1 and 2. 6,7,10,13-29,32,
33,35,37,39,41,44
VERMA, V. Relationship and interactions of curcumin with radiation therapy. World Journal Clinical
Oncology. 10 June 2016, vol. 7, no. 3, pp. 275-283.
Y See pages 278 and 279. 1-41,44
ZHANG, Qike et al. Protective effects of ginsenosides Rb2 on irradiation-induced hematopoietic system
injury in the mice. Inter. J. Pharmacol. 2014, vol. 10, no. 8, pp. 524-527.
Y See Abstract; and Conclusion section. 1,3-5,13-15,17-
30,34,38,40,44
ol & 5. WARA A} upg- ol A 914} panaxadiol 7] ginsenosides2] & }boll 331 & e 8h4 3 7}
2004. Korea J. Vet. Res. 2004, vol. 44, no. 2, pp. 179-184 (LEE, Hae-June et al. Morphological evaluation
on the effect of panaxadiol series ginsenosides in irradiated mice.)
Y See Abstract; and pages 180-182. 1,3-5,13-15,17-
30,34,38,40,44
ZOI, V. et al. Radiosensitization and radioprotection by curcumin in glioblastoma and other cancers.
Biomedicines. [publication date] 28 January 2022, vol. 10, article no. 312, pp. 1-13.
Y See abstract; figure 1; and page 6. 1,3-5,13-15,17-
30,34,38,40,44
CHEN, S. et al. Ginsenoside Rbl attenuates intestinal ischemia/reperfusion-induced inflammation and
oxidative stress via activation of the PI3K/Akt/Nrf2 signaling pathway. Molecular medicine reports. 2019,
vol. 19, pp. 3633-3641.
Y See page 3633. 6,7,10,13-15,17-29,
32,33,35,37,39,41,44
SHABEEB, D. et al. Curcumin protects against radiotherapy-induced oxidative injury to the skin. Drug
Des. Devel. Ther. 2020, vol. 14, pp. 3159-3163.
Y See abstract. 6,7,10,13-15,17-29,
32,33,35,37,39,41,44
WO 95-11699 Al (THE TRUSTEES OF BOSTON UNIVERSITY) 04 May 1995 (1995-05-04)
A See claims 35 and 36. 1-41,44
WO 98-01112 Al (ASTRA AKTIEBOLAG) 15 January 1998 (1998-01-15)
A See claims 1, 3 and 9. 1-41,44
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 42,43
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 42 and 43 pertain to a method for treatment of the human body [PCT Article 17(2)(a)(i) and PCT
Rule 39.1(iv)].

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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