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TEEZ N AV, BROFAL MARFL KEX, RBB, BEYY, RELEY
(1. ZHERKRZEZ S, 28 A8 230032; 2. FSEFEREF R OO 252558, b 100142)

EE: A7 DA 255 B R IR 1 A FE Y AL BURL (licorice-derived vesicle-like particles, LVLPs) # 4, DL [E]— 3k
P 2 AR R A Ay HE AR A (licochalcone-A, LCA) MY 254, ¥k 25 8 — 4 BRI 9K 25 2
RYLVLP@LCA, F 4t Sk SR 970 98 35 M HEAT SRAE AT o 156 FH AR B 0 ok B2 A/ 26 T B 49 K S8R, ol 75 Ak
B PR ZY) LCA, #il 4% LVLP@LCA YK G Z 41, #4515 2B LVLP@LCA BI¥i4£ 8 160 nm /e 47, 255 FRIR
XUZRELE ), BAT B B R AR 2 B, RSN SRR W, LVLP@LCA 3t — 25 55 LCA 101 8 11 20 Ao 384 58 - A1
#ME41E th ROS ANO /KT € /7. [E I ELISA fil QRT-PCR 4% 3% W], LVLP@LCA RE W . 2 P& Ik IL-6. IL-15.
TNF-a. CCL5. CCL17 % #H 2¢ %¢ i K+ F1 & {b [ (1 23 W6 Al mRNA 205 o 38 3 8 5 50 S 9% B 3k 52 58 00F BH
LVLP@LCA i@ id JAK/STAT 3 i FAAK KRE 75 T K1 TL-6 (R TE /KT, #E M 401 S0 [ B BE . AHE 7 v B B2 %%
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Construction and in vitro anti-inflammatory evaluation of a drug-
loaded one-piece licorice exocyst-like particle-loaded licorice
chalcone A nano-delivery system

NING Jian-tao"?, DENG Xiang"?, CHEN Li*, HANG Ling-yu’, ZHU Yu-wen’, WU Ling-ling’,
XUE Yu-ye*, YUAN Hai-long"**

(1. School of Pharmacy, Anhui Medical University, Hefei 230032, China; 2. Department of Pharmacy, Air Force
Medical Center, PLA, Air Force Medical University, Beijing 100142, China)

Abstract: In this study, licorice-derived vesicle-like particles (LVLPs) were used as carriers, and licochalcone-
A (LCA), a signature active ingredient of the same source, was used as a model drug to construct a drug-loaded
LVLP@LCA nanodelivery system, and to characterize and evaluate its in vitro properties and anti-inflammatory
activity. Licochalcone-A (LCA), a signature active ingredient of traditional Chinese medicine from the same
source, was used as a model drug to construct a drug-loaded exocyst-like nano-delivery system, LVLP@LCA, and
its in vitro properties and anti-inflammatory activities were characterized and evaluated. The LVLP@LCA
nanodelivery system was prepared by extracting the exocyst-like nanoparticles by gradient centrifugation and
loading the anti-inflammatory drug LCA by ultrasonication. The LVLP@LCA nanoparticles were prepared with a

particle size of about 160 nm and a tea saucershaped bilayer structure, with a high encapsulation rate and drug
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loading capacity. The in vitro results showed that LVLP@LCA further enhanced the ability of LCA to inhibit the
proliferation of inflammatory cells and reduce the levels of ROS and NO in inflammatory cells. Meanwhile, ELISA
and qRT-PCR results showed that LVLP@LCA significantly reduced the secretion and mRNA expression of IL-6,
IL-1f, TNF-a, CCL5, CCL17 and other related inflammatory factors and chemokines. It was demonstrated by
Western blot that LVLP@LCA reduced the expression of inflammation-inducing factor interleukin 6 (IL-6) through
the JAK/STAT pathway, and then inhibited the activation of inflammatory response. The present study provides a

theoretical basis for the comprehensive anti-inflammatory effect of LVLP@LCA and a new way of thinking for the

application of Glycyrrhiza glabra as a traditional Chinese medicine against atopic dermatitis.

Key words: drug-carrying system; external vesicle-like nanoparticle; licorice chalcone A; nano drug delivery

system; anti-inflammatory effect

U N VE R (atopic dermatitis, AD) A& fix 5 WL [ iz
P JOEVE B2 I, R T LT, FEM 4Bk 15%~20% [
JLEE AN 2.1%~4.9% [ N, HAA RV VIR 1 4%
e, H AR ZE T PE AR . AD B RO HL B 4k,
5508 R 40 70 Rk BERE D RE R IR L8 A% B IR A R
858 rp A N TR ORI R IS A 5, H AT A S B T 40
JfL 2 A1 T B SORE SN A2 OGRS . AR 18 AR A
IEE R R 55T, 3 5 Be B 1) R B 5 A1 B 928 2K 1
I AD B R AUEAC I SE AR B, B AT AD W H
HIVRIT 259002 Bl N7 S 2R A5 1R 1 48 ol R TR0 1) 741 < S
PR )5, BEARX YR T SR R4, H— HAFH
Witk o 2k, BAIAME I v] Re S 80U K2 40 R i be 1
A A 9k A B W TE RRLAE — R A R R R,
P E R AR AR B, e V)RR T R A T
AR BT AD 2. B T2 RIR AL RORE VR TT
AU 1R A A0 52 300 1R P A RO B 22 1) OV,
2 H B S AT A 2 T R R

HE RN ERZHEERAEY), &S h/R HE OBR
HE LK R BT RAR SR 2L, 2R B A R
2t BT LR 2, RAECHIR AR FLZ ) thlid 2
HE AR R BOR, Be“ £ RIS FER A7, AT #H
fifedE 22 S LI VIR ANE 2555 2 M IR IR 24 B AR T
TR, HEAAIR BUENEE 2 4EERT.
FEIE R EEAE SR A S R A
Y™ i H 5 KR A (licochalcone-A, LCA) /E A H ¥
o PR MBI, B PR BUEA PR PR RS
Z R AW IE D0, SR, LCA 210 KA1 22  AE YA
FH RE ARG 1D [ A, % 2 PR A1) 1 G R R R

TR, 17 A2 G0 K B A 24 ) 36 16 v SR I HH B R
AR, Nl A WA SV VIR R G YD T A B PRI B
BIVE AR, BN 2570 2 U S i s . SR IR
TR 4N KR S5 G0 DK R A A EL, R A SR R 1 A B TELRE S
#i (plant-derived vesicle-like particles, PDVLPs) 1f
— P RIR LA, R IKTEE I AR A 2 XU & AR

A VE R AR 25 Fh 26 2 R 31, [ BT H R AR
I T L2 425 1), T 22 P A ) B e, Rk g 2k K 25
W3 325 B 20 P Bl AL N T, T B G b R SRR T
TER o AT DUH BRUE 1 4h FE 1 FE BURL/E A LCA
F18 328 126 AR, R P EC DR AR 1 T L2 405 ) 3 2 Wl 1k 28
1 6 2L 2 P, I o 24 D DR R

[F] i5F, PDVLPs 9 1F £ % 4 #7 — AR 1 44 K G 7
254, HAKH T B & & F MR i« microRNA | £ [ it
T S A P Aoy R A 2 EEAE FTY, i N S0 AR 0T
S SR IR 1) A FE R FIORL AT DL BT 1 R AR I
microRNA Bl F At A2 ) 143 R #5470 98 A Bt S A 1R F
KT DA HR 2 H BRI (1 41 B2 IR OB A N E AR,
BCH B R AR T A R 4y ——LCA, il % 258 — 1k
(R B TR 25 9K 45 25 R 8 LVLP@LCA, KIEH 253 —
PRI F, 203 LCA A=W R B L3 58 24 28, AT 25
BRETRIEH

M5 RH %

HmERF H ¥ E/KE A (licochalcone-A,
LCA, It 5 58749-22-7, 4 & 98%, 5 ¥ 11 J& 6 A= ¥ A
HARA ), —H 3K (DMSO).DMEM = ## £ fit
Fi IR PBS MGG HFHER-FEHERIBER
(R 3828 A BHECA BR A7) 0.25% Jilk & B g (4t
51 25200-072, 3 [ Gibeo 2 1]); 4 o 434 58 — 25 VA5 )
W7 £ (cell counting kit-8, CCK-8, B 5T % Mk % A W) B}
H B R A F); N A9 2-6 (interleukin-6, TL-
6) B I G 9% W B 9 52 (enzyme-linked immunosorbent
assay, ELISA) i 71 & IR S8 JE [ F--a (tumor necrosis
factor-a, TNF-a)) ELISA i 57 £ « A 40 L/ & -1p (inter-
leukin-14, IL-18) ELISA i 71 & ; ¥ M 0% I k77 &
(DB S Ei 4 A D BB A BR 2 7); Trizol 28
(#t 5 : 15596026CN, 3£ [E Thermo Fisher Scientific 24
#]); PrimeScript™ RT Master Mix (Perfect Real Time)
(it 5 : RRO36A, H A Takara 24 #); 2xT5 Fast qPCR
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Mix (SYBR Green I) ({it 5 : TSE401, 1t 50 %R R
F AR A PR 2 7)); NO RS & (i3 = RAEWH;
ARA B2 #l); = 1 44 8 [ Marker. 7.5% 1 12.5%
Omni-Easy™ — 5 % PAGE ## Jlig HRas 1] 2538055 & (i
TERGAE YR 2R A IR A 7]); STAT-3 —$t (R J) . p-
STAT-3 —#i (B 5)p-JAK1 —4i (B.U) (3£ H Affinity
A JAKL — Pt (I8~ B-actin — Hi (KR IF)~ HAR B
Frid W 2E 04 1gG 8 = PR BR B A5 i 1L = Bt i
1gG & H 3t « 41 98 SR FE K F-a (tumor necrosis
factor-a, TNF-a). B 4 y- T #L & (y-interferon, IFN-y)
(3% [ proteintech 2 7]); IL-6 — PT (B ¥H) (L5 : bs-
0782R, b3 AR A VR BR A F); ECLEHUR L
W (5 1F6747, 3% [E Engibody A 7).

12§ XPN-100 #8325 0L (£ E I w2 A F);
Primovert 2 5] # % ¢ B B (3% R BHE R M IR A
F]); UV5SNano # i & 40 o6 J6 B 1t (5 - Mettler
Toledo); T100 %4 PCR {X - CFX96 % ¥ 5& & PCR 1X -
ChemiDoc MP Imaging System 4= fig 7! p% 15 1 (3=
BIO-RAD); Micro2 1R % = 38 ¥4 % &5 0 Ml (35 [ Ther-
moFisher); Symergy H1 £ ) RE B 5 4% (35 [ BioTek);
DMI3000 2 {51 B % 6 2 e (R E R R).

YA Nk AEAR S TR B4 (HaCaT), 1 F
HEEEVMREARAF.

LVLP@LCA RIS & & 5%, #5155 F i 4l
IKBEIE B2, YIsk, IiiE & PBS =k B 7], 45 3 (7 i
L3 ZO LIRS R R E IR A E IR T
OB, R LR B0 26 1F 3 4F - 400 xg+ 10 min;
1 000 xg+20 min; 3 000 xg30 min; 10 000 xg.60 min;
100 000 xg+70 min, 2% L&, H A ) 1xPBS &
J&, FRK 4 °C, 100 000 xg HE &0 70 min, Br % EiG )G
F PBS E =2 i Rl A3 LVLP &

KR EH % LVLP@LCA™ ¥ LCA i DMSO
VW (10 mg-mL™") A LVLP 344 v 7 B T 45 Sk # 7 4X
TR AL . TR AU S HOR BN 20% HR1IE, 30 s
FF/9%, FFEE 2 min, $£ 5 MEH, BAEER 2 (855 2 min
A AR, S£BFEAENESY T 37°CTiHE
1 h, AR R FEI S5 4, T4 °C, 100 000 xg 3 550
70 min, Bk 2% _FIE W, B S0 ULTE YR FH T4 PBS H
=, iS5 LVLP@LCA..

B ¥ % (encapsulation efficiency, EE) 5 % &
(drug loading, DL) B E % IR J5 vk 2% A 0 55
LVLP@LCA, W4 i, R H 8§ br A% £ 370 nm
Aab 36 3 W E R RS R S VR LCA R B AR A Sk e
WANLVLP H [ LCA & & . AN (). Q) &
LVLP@LCA ] EE f1 DL!"”,

EE% = (W, — W ) | Wi * 100% (1)

DL% =W,/ (W, + W) x 100% )

Ho, W Weees W W, 53 90 0 25 1 R oI 24
Vs & R e B AR T S ) & B ARAE LVLP
(259 57 B LV LP 344 (1 5 &

PLAR AR % 2459 1) EE A1 DL N &= E 8 4%, ¥ LVLP
(BVEHEFE) MILCAR R/l B N2:1.1:1,
1:2, i LVLP f1 LCA { F & .

LVLP@LCA fi 2 BRI A SFEE Mk
JK ¥ BE LVLP@LCA, 8 FH 44 K JURE 2R R P52 A5 Aoy ) 28k
YT JE R K /ANARA, KR FE B AT SR I 224 11T )5 b
FEVFERURL RIS zeta AL, B S WL &0 T4 M _E,
T NS R U g, IR TR S, SRS S A
100 kV FHEATRL I A A %% LVLP A LVLP@LCA {172
DL

MRS FE AR HaCaT 400 & T 10% i 4
L% 1% 75 -4 55 & = B DMEM K5 97 36w, 37 °C.5%
CO, fHIRFE SR HEAT M BE RS % 0 422 113 LR ACRE 5%,
Fram i A KOIRAS R HLAR T3 304 KRR EA T N —25
S5 .

YHRE M 4 HaCaT 4 M LLRF AL 1x10° 4 1) % &
FEMAE 96 LR 1, 37 °CH5 7% 24 h, LI 2H 4 7 I A
I J5 S ) LVLP@LCA, B8 A R 9 5N
1.5.10.25.50.100 pg-mL", % {8 24 48 ffg A bl 751, 25
FZ4L I PBS (n = 6). 4kE:0EE 24 h, 4 5 T &A
FUHI 10 uL (1 CCK8 ¥, 4k 2L 0% & 2 h, {4 FH B br
LI 5E 450 nm Ak &L IO BEAE, M35 A K 3) 1HE
AN [F) 512 56 2H 41 M A7 2R o

ANHAFTE R = [(4, - 4,) / (4, - 4,)] x 100% 3)

Horb, A A NA S AN SR A A B )
WG R

LVLP@LCA Xf HaCaT % 1% 40 ff 1 58 A9 % I
¥ HaCaT 41l fi LAAE 5L 110 322 Bk /£ 96 FLIR 1, 37 °C
K5 9% 24 h, ¥ 40 4y Aot B4 AL 2 (10 ng-mL!
TNF- o A1 10 ng'mL" IFN-y). LVLP 4 (10 ng-mL"
TNF-a f1 10 ng-mL™" IFN-y + 5 pg-mL"' LVLP).LCA 2
(10 ng'mL" TNF-a 1 10 ng'mL" IFN-y + 5 ug-mL"
LCA).LVLP@LCA 41 (10 ng'-mL" TNF-a f1 10 ng-mL"'
IFN-y + & 5 pg-mL"' LCA), ¥ & 43 4 in N 259, %t iR
HAM AP, = AHJ A PBS (n=6)", 44
i & 24 h, 755 T AL 10 pL ) CCK8 ¥ K,
kL7 E 2 h, FFHEEAR OO 5E 450 nm &b % AL 1R
FEAE, ARAE A (3) vh FA 7] 5250 4 4 0 A7 7% R

LVLP@LCA %t #A i A ROS /K SE O &M K 1
DCFH-DA #RE R 41 32 9 ROS 7K F- o F 4 fg B2 F 1

otal



- 1150 - 2% %R Acta Pharmaceutica Sinica 2025, 60(4): 1147-1155

6 FLAR H, £ 40 MK 4208 B S, K 40 43 R 6t
H B (LVLP 41 .LCA 4 .LVLP@LCA 4, %18 4
HMNZ5, MEAMBAMZ Y. WE24h)5, H
PBS & ¥t 3 ¥k, LI 5 & N 10 pmol-L 1)
DCFH-DA [ IfiLiE 55 77 %, 37 °CHEJ 5% & 20 min,
TG ML 375 20 i 5% 57 55 R U A 3 9k, A FH 2% e {8 B
B S A0 B 4R B i sk

LVLP@LCA S4B NO /KRS K /H Griess
PAS A NO /K. Kl BT 6 FLAR i, FR4H L
KZ2E T LG, #4005 o AL A 4H . LVLP
ZH.LCA 241 .LVLP@LCA 41, % B8 4> I N 254, %o} &
HAMAIZEY . ¥ F 24 h )5, BUH Griess Reagent [
AL, R HCE 30 mine WA MBS 77 138, 75 96 4L
AR FLI N R 7 P b 1 V5 V0 FH A4 B 35 92 13 %
50 uL, [ % FL N\ 50 uL Griess Reagent I, 4R J& 5[]
ZALA N 50 uL Griess Reagent 1L, ## & 10 min, it /5
96 LR B AR G Bk, P & LR MRS G, T
540 nm KA IS AL RO A

LVLP@LCA X 4R R EFE FROETIER 14
M fh T 6 FLAR b, Frai il K 20E B % B e, K4 i 4y
Skt A VR 4] LVLP 41 . LCA 41 .LVLP@LCA 41,
A N 259, W IR AL AN AS N 254, W% & 24 he
B Ras i, W EIERE IR, 3 500 rrmin” &0 10 min,
B _F 3 ¥ ELISA i 71 & 0l 78 TNF-a. IL-158.1L-6
TEE,

LVLP@LCA X} 4 ff2 5 fif [ F 0 #8 1L B F /Y
mRNA FIAR M K RBEFR T 6 FLIR 1, 7EE: 7%
FarPRE IR 24 h, K40 R o e FR A B RY 41 CLVLP 41 .
LCA 41 .LVLP@LCA 4, ¥ {8 73 4L I 254, X R4 21
MUA N 259, % & 24 he KiFRE5 005, f# A Trizol $2HX
i = RNA, 54073066 BEAC I 3 RNA VR EE, ¥ RNA
5 645 51 cDNA, 7 PL cDNA N5 4, % RT-PCR ik
B ARG ) TNF-an IL-6.1L-15.CCL5.CCL17 mRNA
Ko I KHASHT I PFHI L 1, b
BRHEVIRHE AR A BR A R A, KA 2-AACT 5%
RT-qPCR &5 347 04 Ab 3, S0 5 5 30K

Western blot SE38 #8353 LVLP@LCA % HaCaT %
MR X BB E B RIARIEMm KR T 6 4L
WP, FE 3 IR A T B 5% 24 h, B 40 M 4 ok B 4L R A
20 LVLP 41 .LCA 4. .LVLP@LCA 4., %18 7 4 Im N2
W, XTREHAR AN N2, W F 24 he IR, Hi&
VA ) 1xPBS e 2 K, IO B 1% Tl I8 411 i) 75
HT 1% 2 (A 1300 41 77 () RIPA 243 B AR (1, 3800 L
g, REH BCARA G T E e R @il =k
LT 1 N — 5 TR 04 T vk e P D N B 1 5 0 S R G B

Table 1 Sequence of qRT-PCR primers. TNF: Tumor necrosis

factor; IL: Interleukin

Gene Primer sequence (5'-3")

CACCATTGGCAATGAGCGGTTC
AGGTCTTTGCGGATGTCCACGT
CTCTTCTGCCTGCTGCACTTTG
ATGGGCTACAGGCTTGTCACTC

p-actin Forward
Reverse
TNF-a Forward

Reverse

IL-6 Forward AGACAGCCACTCACCTCTTCAG
Reverse TTCTGCCAGTGCCTCTTTGCTG
IL-18 Forward CCACAGACCTTCCAGGAGAATG
Reverse  GTGCAGTTCAGTGATCGTACAGG
CCLS5 Forward CCTGCTGCTTTGCCTACATTGC
Reverse =~ ACACACTTGGCGGTTCTTTCGG
CCL17 Forward TTCTCTGCAGCACATCCACGCA

Reverse  CTGGAGCAGTCCTCAGATGTCT

FIPVDF JE . PVDF I PR 35 P ) HA, 2R 5 49 0
N p-STAT3 STAT3 . p-JAK 1 JAK1 . IL-6. f-actin &
— P, 4 °CWF B LA A5, H TBSTIE V& A %40,
JE¥E AW S P E, A kOGRS, 7FH Bio
Imaging & 4t i 5%, K F Image J #1470 B 82 11 2% 7 K
FEAH

I+ FE Sl GraphPad Prism 8.0 X % 45 i
TG M, 4550 hx + s 75, K r-test 5L one-way
ANOVA 7 #r # 4L 1) (1 22 57, P < 0.05 on 75 414K
PR 2 7 B gt e e

#HR
1 LVLP@LCAKRAEHRGHHE KRR

W 1 PR, 3 BT 45 R RO, SR EUR S TRV RS
WORL LVLP 2 ARG A JZ 45t . 20 75 b B
B2 J5, LVLP@LCA 5 A7 A&k B Z A
Ko BIARFIHALSE R EoR, LVLPRIA2 N 137.8 + 1.43 nm,
LVLP@LCA [P R 4238 K £ 163.1 £ 2.35 nm, [F] I} zeta
HLA7 FH-14.82 £2.33 mV T [#4-22.51 £3.12 mV. #
TR KRR 45 R R Y (B 1AB), 7 il & 1
LVLP@LCA H & ¥ R IR A2 A AL, {H 2 B A S5 1
KRR EBAN, KPR 2R
2 BHERNBHEMNE

F2AAFLVLPHILCA Jii & LU % LVLP@LCA
ML R 2 &, 45 R, £ LVLP & — & i/,
LVLP@LCA 3 2 fl gk 2 & — e F2 B LR % 2
G, S LVLP S E i 5 LCA R E LN
110, LVLP@LCA BB B M 4=, 7
AN (50.34 £ 0.81)% F1 (33.48 £0.36)%, [RILikFF1:1
M2 LR AT S5 2R
3 RS MITEN

K H CCKS8 & AN A 7] it & K &£ LVLP@LCA Xt
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Figure 1 The characterization of Exo drug delivery systems. A:
The morphology (x60.0 k) of LVLP and LVLP@LCA. Scale bar:
100 nm; B: The maps of LVLP and LVLP@LCA. LVLP: Licorice-

derived vesicle-like particles; LCA: Licochalcone-A

Table 2 Optimization of drug load ratio of LVLP@LCA. n = 3,
x 5. EE: Encapsulation efficiency; DL: Drug loading

LVLP:LCA EE/% DL/%
2:1 31.36 £ 0.85 13.55+0.32
1:1 50.34+0.81 33.48 +0.36
1:2 24.47+0.52 32.86 +0.47

HaCaT 4H M 1) 520, 25 F & 2A firow, A [t =ik
LVLP@LCA 5 HaCaT 20 & 24 hJ5, 400735 24
KT 95%, HG5HHEHAEL, LR EEZER (P> 0.05),
UL LVLP@LCA 259 &k R 1. 14, LVLP@LCA
E 100 pg-mL™ /& 5 &R FE T 6 B 2 40 i 5 7, B
BA RUFRAEY AN
4 LVLP@LCA % HaCaT % 1 40 B 32 58 Y 22 1l
97— 9T LVLP.LCA M LVLP@LCA fg 75

A 1504 B

2

£
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g g

2 z
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Figure 2  Effect of LVLP@LCA on HaCaT cell viability and
proliferation. A: Effect of LVLP@LCA on HaCaT cell activity;
B: Effect of LVLP@LCA on proliferative activity of HaCaT
inflammatory cells. n = 3, x = 5. P < 0.001 vs Control group;
P <0.05, "P < 0.01 vs Model group;“P < 0.05 vs LVLP group;
4P <0.05 vs LCA group

XoF 9 SE 2 e 14 5 7 AR AR A, SR B TNF-o FITIFN-y 1§
TRl 240 i BT 38 IE 8 HaCa'T 40 o % 4% Jy 2 i 40 i, 3F
X H BT AR 250 EE . 25 R 2B fow, SR
AL, LVLP 8k LCA Ab 3 5, HaCaT 4 fifd 3 58 52 21 41
(P <0.05); 1M 5 LVLP f1 LCA kb FEZHAH LE, LVLP@LCA
398 T HaCaT 28 VEAH RO 5E (140 /E H (P < 0.05),
X AR T LCA # B2 7E LVLP H, 340 T LCA 1)
AR RE, e 1 AR FE .
5 LVLP@LCA 3R ROS 7K FRIF2 0

g0 L 28 SE RS R 2 T BURA N B, 38T 5 S AR
it B ROS. FFH DCFH-DA % G #R 4 vR A5 LVLP.
LCA.LVLP@LCA %} HaCaT # £ 4f it ROS 7K *F- 1) §
M. g a3 proR, 5 R A, R4 ROS /K
wE EFH(P<0.01); SEAHLE, LVLP@LCA Ab 3
Jii 41 i L3 ROS 7K & 3 B K (P < 0.01), HAE T
LCA 5 LVLP 41 (P < 0.05), i% ¥ LVLP@LCA fg % &
U b AR ROS [ 7K-F, 15 i PEE AP E L R G 2 1)
()P4, ) A R = A
6 LVLP@LCA XT4HEENO 7K FHIS N

I & ROS 2 S E 4 NO /K V- T+, SR Griess
T 5 AN (7] A B 2 X6 9% 1k 4 B NO I B ) 0 1) SR
R 4A Frow, 50 A LE R, BRI 4H NO /KT 2
Z EF (P<0.01); SR LA, LVLP@LCA 2041
IEH B NO K R 3 FEIK (P < 0.01), HALT LCA B¢
LVLP 4 (P < 0.05), ilF ] LVLP@LCA fE % A %1 5
LCA ift L ae /1, 80 g A .
7 LVLP@LCA X 40R6 & fE BE F 53 i i 520

I ELISA L a8 4H B 1% 5% W 98 0 K 1L-6.
TNF-o fIL-18H & 5. 458 a1 4B Frw, A 10 ngmL”!
TNF-o f1 10 ng-mL™" IFN-y /5 7 HaCaT 41l Jiil J5 , 41l Jiig
P AT TL-6 . TNF-o F1 TL-18 (43 i 7K ~F- B &2 v 1 5%
HEZH (P < 0.001); [FIRS, HHEAYL HL#E, LVLP@LCA 41
4 _E 35 I TL-6 . TNF-a Al TL-14 7K P 32 25 BRI (P <
0.01), HAE FLCAAMLVLP 4 (P<0.05). LVLP@LCA
JEE B HE B G M S s HaCaT #8410 b 28 i K 20 WA
IR, R B LVLP Ge 5 805 8 LCA M R 1EH .
X AT RESE BT AH BT S 30U LCA, LVLP@LCA 1)
JIg J5T X2 G5 46 TR 245 3 B2 W0 B 25 Dy e IS, 7= AR 25 )
2
8 LVLP@LCA Xt4RAa A fEFE FFa L E FH mRNA
RIERIF

BT QRT-PCR A 7% Ak P 2F X6} 2011 g AH 5% 4 RE K1
AL 7 B mRNA FIE K 1520 . 45 8l s
7~, F 10 ng'mL" TNF-a 1 10 ng'mL™" IFN-y i5 5 HaCaT
Y0 5, 4B 8 M R T IL-6 . TNF-a ATIL-18, BL &tk
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Figure 3  Effect of LVLP@LCA on reactive oxygen species (ROS) levels in HaCaT inflammatory cells. Scale bar: 50 um. n = 3, x + .
#P <0.01 vs Control group; "P < 0.05, P < 0.01 vs Model group; “P < 0.05 vs LVLP group; “P < 0.05 vs LCA group
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Figure 4 Antioxidant and anti-inflammatory effects on HaCaT inflammatory cells in each group. A: Effect of LVLP@LCA on NO levels

in HaCaT inflammatory cells; B—D: Expression of inflammatory factors in cell supernatant of each group. NO: Nitric oxide. n = 3, x £ s.

#pP <0.01,"*P < 0.001 vs Control group; 'P<0.05 "P<001,"
group
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Figure 5 mRNA expression of related inflammatory cytokines and chemokines in each group. A: IL-6; B: IL-14; C: TNF-a; D: CCLS; E

CCL17.n=3,x £s. P <0.01,”P < 0.001 vs Control group; P <0.05, "P<0.01,™

4P <0.05 vs LCA group
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Figure 6 Effect of different dosing groups on HaCaT inflammatory cells. Effects of different administration treatments on the expression

of IL-6 and JAK-STAT signaling pathway proteins in HaCaT inflammatory cells (A), and the effects of different administration groups on
the expression of p-JAK1 (B), p-STAT3 (C) and IL-6 (D). n = 3, x 5. P < 0.01 vs Control group; "P < 0.05, P < 0.01 vs Model group;

&p <0.05 vs LVLP group; “P < 0.05 vs LCA group
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