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Article

Achyranthis radix Extract Improves Urban Particulate
Matter-Induced Dry Eye Disease

Tae Gu Lee 13, Soo-Wang Hyun 2 Kyuhyung Jo 3 Bongkyun Park 1 1k Soo Lee 3,
Su Jeong Song 2 and Chan-Sik Kim "4*®
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T-TEST
### : CON vs UPM

: UPMvs NAC, US

H202: 0.001 %
UPM : 300 ug/mL

NAC : 100 uM
USL : 100 ug/mL

ROS : DCF-DA staining, Zebrafish (24-48), co-treatment



.| » HPLC EM=H X|H3}

* HPLC system: Agilent 1200 series

A0 « Column: Kinetex C18, 4.6 x 150 mm/5.0 pm (Phenomenex)
* Detector: DAD (250 nm)

+ Injection volume: 3 pl Time Flow rate % %
. (min) (ml/min) A B

« Sample concentration: 30mg/mL (50% MeOH)
0 1.0 95 5

FEANH YU 25 (3h, 100°C) ’
. H'g' (()EI.E_1I 0.09 MPa) + Column temperature: 35°C
* Mobile phase A: 0.1% acetic acid in Water 20 1.0 80 20
B: Acetonitrile 30 10 80 20
- 4Y 5% (50°C 0I5} '
- Ofd] SZ (-40°C/24h)
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gs M=d s ux o7HE | 37 | S | e7i; | oM | 127% e | MNEY | AEUS | AZAT | oy | sHE | sHE | eME | omE | 1271%
(2018.07) | (2018.10) | (2018.12) | (2019.01) | (2019.04) | (2019.07) (2018.07) | (2018.10) | (2018.12) | (2019.01) | (2019.04) | (2019.07)
USL | FRI-01 | 2018.02.02 | 1237 1.065 1.208 1.222 1.106 1.104 Ecdysterone | USL | FRI-04 |2018.06.11 | 1.641 1.408 1.500 1515 1511 1.509
"cdg‘;,m"e USL | FRI-02 | 2018.03.05 [ 1.255 1.106 1.181 1.204 1.143 1.186 Ecdysterone | USL | FRI-05 |2018.06.11 | 1.666 1390 1.403 1552 1539 1519
USL | FRI-03 | 2018.03.05 | 1.262 1.094 1.192 1211 1.144 1.187 Ecdysterone | USL | FRI-06 |2018.06.11 | 1.781 1.497 1.647 1.606 1.659 1617




g8 AMNESE/AMEA <
F2A|E E7)| FA=
ALD
A—II =
2A|F SD Rat 2,000mg/kg
NOAEL
A—IX =
27 SD Rat 2,000mg/kg
S. typhimurium
2=0H0| (TA98, TA100, TA1535, o A
(Ames test) TA1537) -
E. coli WP2uvrA
GO & Al CHL cell =9
A ICR, Mouse =9




3 2 > 4 HEe =83t pH A HEY
F1 F2 F3 F4
s i e B
P ~ = - (CH=Tt M HA HPM
S oIet gol 89 olot §A2] 89 | |(viscous agenty (M2 E) | CMC c
TLC: Rf 2t S & TLC:Rf & 5& CMC : Sodium Carboxyl Methyl Cellulose
golAd HPLC: 1|3, |RX|A|ZH | HPLC: O[3 |RX|A|ZH | HA: Hyaluronic Acid
=o = ol HPMC : Hydro Propyl Methyl Cellulose
o = o =
T AME =4 =4
— F1 F2 F3 F4
=84 o|=Ad =4 =4
FR1 100 mg 100 mg 100 mg 100 mg
=8’ OI-XAI” | 300 pm Of&, 1 7 Ot =4
Viscous Agent - 50 mg 30 mg 30 mg
pH pH 6.5 -75 pH 6.8 ]
Monosodium
Phosphate 50 mg 50 mg 50 mg 50 mg
AL Q4 280 - 320 mOsm/kg 301 mOsm/kg P
Disodium 50 50 50 50
O m m m m
stzAlS HAIZ2[90.0 ~ 110.0% 2| | Ecdysterone 99.1% Phosphate 9 9 9 9
EcdysteroneS &5 2
NacCl 40 mg 40 mg 40 mg 40 mg
Water (q.s) 10 ml 10 ml 10 ml 10 ml
Ph 6.79 6.78 6.78 6.77
Osmolality 295 311 308 302
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1004 . Z
400 - pharmaceutics mn\p\pﬂ
350 - F2 F o
-+ F3 ; 601 .
300 P Article
-~ F4 ' IC;, = 0.88 %
50 . . .
250 E 01 Achyranthis radix Extract-Loaded Eye Drop
20 S Formulation Development and Novel Evaluation
o o Method for Dry Eye Treatment
00 01 02 03 04 05 0.0 01 1
NaCl (%) USL Concentration { %)
Sung-Jin Kim "*4, Bongkyun Park 2%, Hyun Wook Huh %, Young-Guk Na '®, Minki Kim ?,
=+ USL Mingu Han 1 Hyunmin Lee 1 Thi Mai Anh Pham ?, Hong-Ki Lee 1Q, Jae-Young Lee 1

_m - ] I - ) = - usL Chan-Sik Kim 2@, Jong-Suep Baek * and Cheong-Weon Cho 1*
o — k3 * hd
% — F1+BIK 0.01% 1005 [ T B c
3 g
; 0 E’ 75 -é ~ 5
= é 50%. § "‘E B 0.05% gg m 0.05%

, I . % = % M 001% y: . 0.01%

00 01 1 < T3 -0 g = = 0.05%
USL Concentration (%) g< mow £ - 0%
0% = =]
~ >
4 "9 “@ RS . é}" A ) &> . ’C’v. P >
Nacl (528 mOsM) Nacl (528 mOsM)
100 -~ F1 - - F1 D E
S -F2  Ee - F2
= = 3
S & F3 E & F3 4. £
%. * F4 E 20 -+ F4 %-‘E oo 23 . 0.05%
& & £ 23 . GF 05°
x é g 3 - u.m:, 5y o 0.01%
3 £ 207 Es o g = ™ 0.05%
: 'EI- - - o g° - 01%
0 é o T T 1 R o, o > E
B 0 5 10 15 20 < e e e @
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