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Abstract: Objective To refine the traditional decoction self-assembly phenomenon, the Glycyrrhiza novel self-assembled
nanoparticles (GN-SAN) were constructed by microprecipitation method, and compared with Glycyrrhiza decoction self-assembled
nanoparticles (GD-SAN) in detail, and to further explore the therapeutic effect of GN-SAN on 2,4-dinitrochlorobenzene (DNCB)-
induced atopic dermatitis in mice. Methods GN-SAN was prepared by decoction combined with microprecipitation, and the particle
size, PDI and { potential were used as evaluation indexes, and the decoction time, magnetic stirring speed, magnetic stirring time,

magnetic stirring temperature, rotary steaming temperature and mass concentration of raw materials were optimized by single factor
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test combined with Box-Behnken design-response surface method, and the optimal prescription process was screened. Compare the
optimized GN-SAN with GD-SAN, the morphology of SAN was observed by scanning electron microscopy (SEM) and transmission
electron microscopy (TEM), and the contents of small molecule active components (liquiritin apioside, liquiritin, isoliquiritin apioside,
isoliquiritin, glycyrrhetinic acid, licochalcone A), polysaccharides and proteins were detected by high-performance liquid
chromatography (HPLC), ultraviolet spectrophotometer (UV) and bicinchoninic acid (BCA) kit. DNCB was used to stimulate the
dorsal skin of mice, and an atopic dermatitis model was established. The mice were divided into blank group, model group, positive
drug group, GN-SAN gel low, medium and high dose groups, and the changes of skin lesions on the back of the mice were observed,
and the histopathological changes, inflammatory factor expression, organ index and other indicators of skin lesions were detected.
Results The optimal prescription process of GN-SAN was as follows: Glycyrrhiza uralensis was decocted with 8 times the amount
of water for 1 h to obtain the GD-SAN. After decoction of 6 times of 70% ethanol for 1 h, the alcohol extract was obtained. Combining
the two extracts, stirring magnetically at 600 r/min for 20 min, removing alcohol by rotary evaporation at 60 ‘C and concentrating to
0.2 g/mL to obtain GN-SAN. The formed SAN is a stable spherical nanoparticle with a morphological homogeneous particle size of
(189.5 £ 0.3) nm, a polydispersity index of 0.138 £ 0.130, and a { potential of (—31.4 = 0.8) mV. Compared with traditional SAN, the
particle size, uniformity, stability and effective component transfer rate were improved, and GN-SAN had a good therapeutic effect on
dermatitis. Conclusion The preparation of GN-SAN by decoction method combined with microprecipitation method is simple and
the content of main components is high and stable, and the prepared GN-SAN has excellent performance and significant anti-
inflammatory effect, which lays a foundation for the further development and application of G. uralensis nano-preparations.
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atopic dermatitis; antiinflammatory; microprecipitation method; liquiritin apioside; liquiritin; isoliquiritin apioside; isoliquiritin;

glycyrrhetinic acid; licochalcone A; polysaccharides; proteins
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AIRAFR]: TREMTHR, #t5 23011009, Kid
SRR AT R 940, #it5 20230812,
ITHMEFAMRE AR AR fiEREE, S
C261122001, FREHE FAARAF; NS A4
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2.1 GD-SAN #1 GN-SAN #y#I%&

211 GD-SAN [Wffil#¢ KHAMESRIA T 23R
GD-SAN. HUH® 15 g, FTWERAH¥, In 9 £ &k
afi7k, 2 30 min, ERIEH 1h, BEGER, JER
BN KRS H; 2B E G 1 IR, &
gt A2 I, BURIRAER 0.2 g/mL, HP
3 GD-SAN.

2.1.2 GN-SAN il £ R H T DO 4 GN-
SAN. HUHE 15g, FTHERCHKr, I 8 £ EkaliK,
32 30 min, [FIRIREL 1h, RHGER. BUHEDKIR
JEIZGHES, N6 % 70% LBERIRHRE 1h, 3, 2
B3R . &3 2 IRPEEGH, 600 r/min. 25 C&M4F T
FEFIHEEE 20 min, 60 CHelk 7R REE, RIS
0.2 g/mL, BIf§ GN-SAN,

2.1.3 HREAMERIHE WHEHRR (=%
i) £90.2¢g, FEEME, BHAEHERHY, K%
ANHEE 100mL, 2%, FRE i, #Egs (%
250 W. % 40 kHz) 30 min, W%, FFRGE R,
R BEAN SRR iR, 55, JEid, HUSRIEWR,
HIFEe

2.2 IBFRREITT AR E AL

221 ik kRS Inertsil® ODS-3 £ (250
mmX4.6mm, 5pm); FENHHA LME-0.05%EEE K
WL, BHATRE VR : 0~10min, 19%ZfE; 10~
12 min, 19%~20%Z.fE; 12~21 min, 20%~33%
M 21~35min, 33%~51%ZM: 35~46 min,
51%Z. M 46~50min, 51%~19%ZfE: 2R KA
M: 0~15min, 275nm; 15~30 min, 360 nm; 30~
35min, 250nm; 35~50min, 375nm; AFFREN
1.0 mL/min; #Ei&4 30 C; #EFEE N 10 pL.
2.2.2 XTI SIEB B & RSO O R
HELW, AR R, FHER., HRERAE R
EEEE A R S OE R, I H I s Ry
A 783.0+ 296.0+ 148.0 54.5. 1391.0. 99.0 pg/mL
VR AR VA, 4 CUKFEA L, & .

223 HEASEHI S B “2.2.17 TURA GN-
SAN AW 0.5mL, & 10mL &, hnHESEE IS
e, EREBZE, 825, & 022 pm HALIER,
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Fig.1 HPLC profiles of blank solution (A), mixed
reference solution (B) and GN-SAN test solution (C)
225 RMEXRRFE FEEERI “2227 WURH&
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B2 HPLC #EFEAMMT, DG AR (V),
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X+40450.0, R2=0.9999, Z&M:ukl 48.94~783.00
pg/mL; HELF Y=191 861.0 X+20 573.0, R*=
0.9999, £XMETEHE 18.50~296.00 pg/mL; JriEFH
HHF ¥=30883.0 X+23264.0, R2=0.9999, £kitiu
9.25~148.00 pg/mL; SFHHEF Y=36 666.0 X+
9073.5, R?=0.9999, £ i 3.41~54.50 pg/mL;
HHRR Y=7847.7 X—54818.0, R*=0.9998, ik
JEHl 86.94~1 391.00 pg/mL; HEEHE A Y=
44516.0 X+15686.0, R2=0.9999, 2kt 6.19~
99.00 pg/mL; 25 F K] 6 N pisr £ & H i B fE
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226 MEEHFERES RGBT IR B4 R T
H O 783.0 pg/mL. HE A 296.0 pg/mL. FrHE 5T
H I 148.0 pg/mL. 5 HHH 54.5 pg/mL. H ¥R
1391.0 pg/mL. HHAEH A 99.0 pg/mL FIVRA X
MR, % “2.2.17 TUN G F AR AT, P
TIE 6 IR, WWEARTREH RS, HEE. R
FHE, FHEE., HER. A A
FRH RSD 43514 0.43% 0.41%-+ 0.39%. 0.40%-
0.39%- 0.37%, FKIUIKEE L RLT,
227 FoEtEREE KSR GN-SAN 5%
W, A FEHS 04 24 44 8. 124 24h, % “2.2.17
TR i 2 AFERE S b, e T AR, THEAR R
RHEE ., HEE. PR EY. RHEE. B
TR H A HE A WEARE RSD 43708 1.39%.
1.35%-. 1.88%- 0.72%- 1.36%- 1.86%, & WIHLR 5
WAE 24h AR E 1 R A
228 HEEMHRE KEEIFE—# GN-SAN ft
WAVE 6 1y, % “2.2.17 TN (il A HERE AT
MyE i, tHEARRFREH A HEE. T
SHEHEST. FHERF., BER. HREEEE A RE
W) RSD 7354 0.94%- 0.94%. 1.18%- 1.19%.
1.20%- 1.18%, RHZITIEEZERL .
229 MFEREIERTE RS IROE B O E R AR
57 5B P (A AR O s AR A b 2% Bk
I3 TBEIRERT 80%- 100%-  120% ELAZI N &%t
B, WIRIREYAE, 1% “2.2.17 TUN A&
BEFESPHT, PEARTREH R HEE. TR
HEE, pHEE. HER. HHEEHE A 7Y
TR EICR23 54 101.99% 101.19%- 101.33%.
101.00%-. 100.95%. 100.29%, RSD %3514 0.53%-
0.75%- 1.64%- 0.63%- 0.77%- 1.18%, FHiZ 51k
HERBE R 1T
2.3 BBD-RSM EZFf/KEigit (BEESLE)
RTHASEIG R, H KR B H2E 1 IR,
R Fe R R IE R 60%LL L, PRI E SR ELR
% 1K, LL GN-SAN KIPFHRifE . 2o Bt %
(polydispersity index, PDD. ¢ HA NTEANFERR, X
SN R N 51N A E 12 o 3TN A E 2 2 LTI
DIPRFEIRE W% 758 il P A0 A 24 Jo Ak P AT B0
R %L, WIB kXt GN-SAN il & id £ o 52 i g
NS {7
231 FUEBE R R E 600
r/min. B FIHEEER ] 20 ming B3 BERRIRIE 25 C.
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IR ZRURIE 60 CRIZEZREIRE 0.2 g/mL, %
ELHLZ T )43 524 104 20+ 304 60+ 90. 120 min
%} GN-SAN [ F-Egki4% . PDI AT ¢ HLALIREEM, 45
R 1. w0, AFIRER A% SAN BRI 00
BR, E 10~60min N, FifiZ5 BT [A] (938 b, i
BIZER/N; 60 min 2 J5, BIER AR, KR
Ko HHEIEN AN 60 min I, SAN Rifefg/)s, Hki
ForAisss). WMOLBERIER E 60 min.
Fz1 FIEREEE (Xts,n=3)

Table 1 Investigation of decocting time (X + s, n=3)

RS [A)/min  “F¥PRLE/am PDI ¢ LA /mV
10 390.0+3.5  0.333£0.018 13.9+23

20 2644426 036010031 155+1.6

30 239.5+4.7  0.160+0.074 17.5+1.8

60 189.5+1.9  0.053+0.045 233424

90 287.74+3.5  0.0974+0.019 162409

120 313.042.8  0.1054+0.082 14.0+3.2

2.3.2 WP E S A E FUER AR 60
min, FEA7HERENA] 20 min. BEAIPEFERE 25 C.
IR R R IRE 60 CRIAZy ik 0.2 g/mL, %
S SRR N 400, 600 800 r/min X% GN-
SAN [\ F¥kife. PDI A C AL, 455 Wk
2. RS EEEE M 400 r/min 38 % 600 r/min i,
FiA2 A1 PDI TG R AR, ¢ R 3G IR T A s
ARSI INRL IR, AR, HASE R
Ko WOk B0 I E N 600 t/min.

233 WEAIPEEERI MRS [ E BUE R AN 60
min, T /73 HEEE 600 r/min. BE TR HEEE 25 C.
e 2K R E 60 CRIAEZG R EIRE 0.2 g/mL. %
LR SRR A A 10+ 20 30 min B % GN-SAN [f)
SPYIRIAE PDLAI ¢ AL, S5 IR 3. 4H
F1iEFERT AL A 10 min 342 20 min i, “FERIZET
BB AR, e tEsEin. (EEEER (350 %S 30 min
B, AR RER IR T 9ok ik RpfeEtE, &
FRiAR R ERR, WOk PR EA 20 min.

234 WIWFERELFESS  [EE R (A2 60 min,

T2 WAOBHEEER (Xts,n=3)

Table 2 Investigation of magnetic stirring speed (X = s,

®3 WOHBHHNEER (Xts,n=3)

Table 3 Investigation of magnetic stirring time (X £ s, n=3)

PEFERS ) /min - “FHRI4%/nm PDI ¢ FAL/mV
10 2094+19  0.079£0.037 21.8+2.6
20 2003420 0.0861-0.062 27.1+1.1
30 267.6+0.8  0.149+0.048 12.6+2.5

CIEARRR 4 70%, W9 HEFE 600 t/min. 47
PEFERS[A] 20 min. FEREZRIREE 60 CHIAZ &
WEE 0.2 g/mL. LM R E N 25, 50, 75 C
I %} GN-SAN FI°F-Hgki4%. PDI AN ¢ AL RN,
SERNER 4. WEIHFEEFERI R ¢ AL A
RERW, WOEPERL IR N 25 C.

T4 HOBHBEER (Xts,n=3)

Table 4 Investigation of magnetic stirring temperature

(Xts,n=3)
W BRI/ C P kiR /nm PDI ¢ Bz /mV
25 201.5+3.7 0271+0.062 243+15
50 207.6+52  0.191+0.037 27.1+2.8
75 199.5+4.6 0.330+0.059 269+1.7

235 JREEZAKRERFES [ EREN Y 60
min, B 9 HEEE 600 r/min . 14 FE 1] 20 min.
S PEIR S 25 CRIAZG i SRIKEE 0.2 g/mL. %
B e LR RIE N 40, 60, 80 CI X GN-SAN )
PRI PDL A ¢ AL, S5 R ILR 5. ek
R FEXT AR TC R ZE 520 e i 28 R FE
40 CHEMZE 60 CHF, ¢ HAIRIEK, HETtm
BN ¢ WA TR B . WOk R e 2R R IR N
60 C.

2.3.6 HZREIREMEL  [H g ENEA 60
min, ZFEEARFEL 70%, W7 15EFEE 600 r/min.
g SR 1A] 20 min. WEDHEPEERE 25 CRIER:
ARRIRE 60 Co HHEAZFEIKEN 0.1, 0.2, 0.3
g/mL K%} GN-SAN [ F#%i4%. PDI Ml ¢ HEALIY
s, SRR 6. HRFFURINT, TREig AL
SRR IE B 8 BRI R B I A 24 R B FE I A

*5 MHEALZREEE (Xts,n=3)

Table S Investigation of rotating evaporation temperature

n=3) (X£s,n=3)

3/ (rmin")  ~FHRIE/mm PDI ¢ B /mV s RIRE/C FEIR R /mm PDI ¢ AL /mV
400 191.5+£52  0.051£0.016 19.2+1.7 40 211.5+42  0.028%0.037 10.6+2.6
600 191.4+2.7  0.057+0.013 22.6%0.3 60 183.8+8.2 0.0341+0.065 28.9+3.1
800 223.5+4.0 0.559+0.026 16.0+2.2 80 204.5+7.1  0.055+0.014 27.0£2.9
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®6 THHREBREEZR (Xts,n=3)
Table 6 Investigation of mass concentration of raw

materials (X +s,n=3)

EYREIREE PR/ PDI ¢ WA/
(gmL™") nm mV
0.1 276.1+8.7 0.311%£0.042 23.1£2.5
0.2 189.5+6.4 0.111£0.051 26.8+3.1
0.3 331.0+6.6 0.424+0.011 19.0+2.8

ZRETLH SAN, KT Im S AE 2] i B EER, /)
T R FERAA K. B3R 6 AIAL, MR
WREE N 0.2 g/mL I, GN-SAN 4b-Tilfs A4 25 R B ik
B, Bifpifs s s TA0E s 838 K sRE,
SAN KR4 A1 PDI AR &1 00, - H o A7 B, A
TAR K RS M PR . #OE 5 RIREN 0.2 g/mL.

2.4 Box-Behnken & itk 216

2.4.1 Box-Behnken WilSEIGAz T HRAERE
I AR, PR GN-SAN fill i Fi P S I K1) 3
MHRZAENFELERZR, R BN (XD, W)
PLFERT ] (X)) FAEZREIREE (X3), LLFHRE
(Y)) M PDI (Y2) 2 EHEAERNIFNFEFR, {1 Design-
Expert V8.0.6 B HARIATIG, FIIERILE
MLTZ. FEREKFHET.

2.4.2 RN Z 0t K R E RS B Box-
Behnken i N yEACALH T 22508, REAKF K
SEIREE R WK 7. KA Design-Expert V8.0.6 H {3k
ITHEFETI A . UL Y A Y AR N AR, X Xo A
X3 NEARE, @I 2 REETFEN ¥Y1=188.72+
11.76 X1—7.89 Xo+14.22 X3—0.93 X1.X>+8.40 X1 X3 —

% 7 Box-Behnken SEIGi%itFnzE R

Table 7 Design and results of Box-Behnken experiment

RIS  Xi/min - Xo/min - X3/(gmL™!)  Yi/nm Y2 RIS Xi/min - Xo/min - X3/(gmL™")  Yi/nm Y2

1 60 20 0.2 190.6  0.156 10 90 10 0.2 2722 0.271
2 60 20 0.2 187.4  0.156 11 30 10 0.2 2478  0.243
3 30 20 0.1 2344  0.211 12 30 20 0.3 246.2  0.262
4 90 20 0.1 2421 0.217 13 60 10 0.3 2742  0.264
5 60 20 0.2 188.1  0.156 14 60 20 0.2 188.3  0.164
6 90 30 0.2 256.9  0.206 15 60 30 0.1 227.8  0.131
7 60 30 0.3 2477  0.243 16 30 30 0.2 236.2  0.192
8 60 20 0.2 189.2  0.160 17 90 20 0.3 287.5  0.267
9 60 10 0.1 237.5  0.235

420 X2X3+35.15 X12+29.40 X>+28.68 X352, R>=
0.998 9, Ru;i2=0.997 5, P<<0.000 1; Y,=0.16+
0.006 15 X;—0.028 X>+0.029 X5—0.004 825 X\.Xo—
0.000 225 X1.X3+0.019 X2X3+0.045 X12+0.026 X2*+
0.036 X352, R22=0.9922, Rui*=0.9821, P<<0.000 1.
PLAHHE R2KT 0.9, B AT IEA BRI KT
SRR AR RGFRAHEE. AR5 mRAER
=R 2 Fis.

FR 4 Design-Expert V8.0.6 5256 S 1H 1 25 6 VF
M I 45 0 S AR 26 2% A BN [A] 57.35 min, 1
FIPEEERF1A] 23.07 min, ZEZ5 R EIREE 0.17 ¢/mL, 3
e IE IR e 5 A LIk 1) B b T7 264, MITS GN-
SAN [Ri42 1 PDI,
2.4.3 ARAKETT KIGTE DN T TR SRR R, AR
Design-Expert V8.0.6 SLI0 & tHR 256 PEN a2
() GN-SAN [ 55 il 4 T 2RI Ab Ty EAT AR S R %,
Wt L ZSHUEE MR A] 57 min, /384

ISf 18] 23 min, A2 R 0.17 g/mL. 4% “2.27
WUR 7% e AbJ5 GN-SAN 3 ik, 23552
GN-SAN “F¥kif2 1 PDI, 5wz [ w2 = (Tl
B — SEBRE)/FUIME ], SAE 545 20 T 45 5
R 8, WIS AR R TG e, T AR
BITRIPE RAF, W] 5EMk s .

TR R g T2, AR
H GN-SAN [l 715 R G g & 1.2
ZEOMUTIEIE AL GN-SAN, BUH % 15 g, FTREK
R, In 8 sk, 28 30 min, [FIRFEE 1
h, BHIELEH B SAN. BUH /KRG 258, n6
5 70% L BERIRERE 1 h, 38, HERE. 552
ARG, 600 r/min #7145 FE 20 min, 60 CHiEHs
R B HIRAEE 0.2 g/mL, EIFS GN-SAN.
2.5 GD-SAN #1 GN-SAN RYRAE
251 kifer#r HUEE GD-SAN. GN-SAN %
W, MBS K MRS, e F3RiA% . PDI K& ¢ HLfZ.
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25 g ; 0 84 025 -
Xo/min 1 5 '36 Xi/min

,3‘6' Xi/min

Xi(gmL D015 3, 0 Xi/min

25

O 25
15 Xo/min

Xs/(gmL™) O 15 s

60

Xi/(gmL™) 0.15 15 Xo/min

B2 BEES5MEEMN=4#E

Fig.2 Three-dimensional plot of independent variable and response values

*8 TUMMEMEFRMEMLLR (X+s,n=3)
Table 8 Comparison of predictive value and actual value
(Xts,n=3)

= Yi/nm Y
TRIIME 187.4 0.145
SEAE 189.9+6.7 0.138£0.130
2% -1.30 4.56

HoRi2 04 WE 3. GD-SAN ki TS kiie N
(320.5+2.3) nm, PDI N 0.116%+0.090, { AL N
(—20.4%2.8) mV. GN-SAN IHI15 5 A5 s —

RO E, Pk (189.54£0.3) nm, PDI
79 0.138+0.130, ¢ HALEA (-31.35£0.80) mV.

GN-SAN

GD-SAN

i 1I0 . 160 ldOO 10 600
8 42 /mm
El3 GD-SAN F1 GN-SAN HIKIZ %

Fig. 3 Size distribution of GD-SAN and GN-SAN
252 SEM JE&EMEE  HUEE GD-SAN. GN-SAN
W, SRR T EAR L, =R T HRTE,
WA FE S, T SEM FUMIZHIER, SZ5RILA 4.
253 TEM EEMEE HUEE GD-SAN. GN-SAN
R T L, FHIEARIR Fih % 2 Rk, 44
TG TEM MEIRE, 2R WE 5. Frifil&m)
GN-SAN HRif27E 100~300 nm, JEAEE, SR
(K BRI , 23 41 5] - GD-SAN Ri 42 7E 200~ 500 nm,
TEAWERN R ERTE, (HAREINR.

GN-SAN
4 GD-SAN 1 GN-SAN #J SEM
Fig. 4 SEM images of GD-SAN and GN-SAN

GD-SAN

GN-SAN » .
5 GD-SAN #1 GN-SAN #J TEM
Fig.5 TEM images of GD-SAN and GN-SAN

26 BEMNZE

2.6.1 /NIETERSY OB “2.17 TUR 7 iER A
1] GD-SAN. GN-SAN ¥ 0.5 mL, i i e 2%
% 10 mL, % “2.2.1”7 BU'F HPLC J73E0E Hr 6
Fiog MR &, il HET SR
e, SRIE9.

262 HEARMSE A BCA KHENE 7
A RIS & . DA LG A 2 H (bovine albumin,
BSA) b, HBERR Eh 8% (phosphate buffer
solution, PBS) FifE & prifk it il | E 435 0.
0.025. 0.05- 0.1, 0.2, 0.3, 0.4, 0.5mg/mL. B “2.1”
T5 1 %5 f) GD-SAN.GN-SAN V%% 3 43, /| PBS
FisFE 10 %, RSN 20 uL & 96 LA, FEANFEM

GD-SAN
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*®9 JRENBYUHSHIENT (Xts,n=3)
Table 9 Content analysis of effective components of each component (X £ s, n=3)
*i =] ﬁlfi %V&E/(mgmbl)
Ao
R EE O HEE O FREREEE RHEE O HER O HEEHEA  EAK €2

1.61£0.03
1.41£0.01

0.67£0.01
0.80£0.12

GD-SAN  4.65+0.05
GN-SAN  4.1740.03

0.271£0.01
0.31£0.01

7.98£0.06
8.231+0.02

0.07£0.01
0.45%0.01

1524+0.78 23.811+0.32
18.69£1.25 30.09%+0.16

WE 3N AL AR B S FLAIRE S FLEE,  BCA
7 A F1 BCA 71 B #4469 50 - 1 FEHiliE
AR TAEM, 78501 5), 3R 200 uL 2 %br
e FLAIAE S FLA, 37 CH¥HE 0.5h J5, 562nm
KMEROCEE (4) 18, RIE 4 E2HIbraEih 2,
FtEER TP EAR SR,

P IR BCA B VR BRI s ) 4 0 1 B P A
H4 10 pL AFIRE S BIRFLAR 1, A PBS #h 2
F| 20 uL, MFLERAF I 200 pL TAER, 825,
37 CiE 30min, 7£ 562nm ¥ KAME 4 18, I
KA DL BSA SR AR (XD, 4 HA
PARR (YD, ZehilbriEdiZe, 193] BSA BIZPER)H
JIFEN Y=0.788 8 X+0.122 2; R*=0.996 0, ik
TGN 0.025~1 000 pg/mL. FHHEF ) A (AL
PETTRE, 115 GD-SAN. GN-SAN V& &
iR WAL 9.
263 MRS E  DRM-RIENE GD-
SAN. GN-SAN HZpE& 200, K% RBUE & 10
KFE RN, B 25mL #EiiF, hKEIER, 4
IR EIR TN 103.6 ug/mL 178 2 4 ) I8 S 270
3 AWE 0.14 0.24 0.41 0.6+ 0.8+ 1.0 mL X & 5

A~ EL
===

WaEWET, INAMKENEZE 1 mL, 737l 4%4
YA 1 mL, RS, MIEINAGRER 7 mL, #£5],
40 “C/K¥# 30min J&5, VK/KIB Smin, 7RFES], K
B 25min, DAAEXE S ERON A A, A
SYNIEREIE, (E 490 nm Y%K AR E AN [ R iR
X RE SR IRT A L, DOGRE s SR B AR AR bR (X0,
AMERPANE (V), ZehilbadE th &I B B 772
SE A RER AT REN Y=5.700 X+0.101, R*=
0.999 8, &5 FLR W &ML 10.36~103.60 pg/mL 2§
HERRRLF.

B “2.17 TN #1451 GD-SAN. GN-SAN 47
3 0%, WMRRRIEEEIRE, FEARME 2RI H) &
THVE, BN 4% 1 mL” i, REN
AME, TEREGMZHESE, ARILEK9,
2.7 BHBENE

% “2.17 WU GD-SAN. GN-SAN,
HEZGMIEW, 4% “2.2.17 K HPLC J7ilE,
THE 6 P 1% 85y B H #2244 £ GD-SAN.GN-SAN
WIRIE RS R, R WK 10.

E:F4 % =GD-SAN 8, GN-SAN thighr s (& &/ &
bR RR R I R

F£10 HEBRHELER (Xts,n=3)

Table 10 Calculation results of transfer rate (X +s,n =23)

b FEREHI%
" FoRH Hrty FoRE S B i et HrE AR A
GD-SAN 74.701+0.82 72.60+1.28 61.10+0.42 69.401+0.71 63.301+0.46 8.40+0.03
GN-SAN 78.80+0.55 73.10+0.55 84.401+0.64 92.60+0.28 75.301+0.16 65.30+0.64

2.8 GN-SAN JATTHR M B &/ R ZAROEMN
28.1 AFFEIKE GN-SAN &RIHI % BE
B 940 IN/K =R 940 FREIRE N 2%, 7§
SIS, 4% “2.27 TUR 5545 Bl % o R
0.1, 0.2, 0.3 g/mL ] GN-SAN &N g K
BT IR R, iR A), W= R
JERFT{E % pH 5.5~6.5, AJfIK. #. mifl&E GN-
SAN BERCFE S, AT 3 4o

282 M RHAKEEH T SPF 2 BALB/c /MR,

48 ., BENLAY N 6 4, 8 K, Rl A4,
BB, FHPEXTHR CTRREM AT 4H, HERAK.
H. ETE .

283 M PNRE 2 dENHERETFE, #iyg
(1] DNCB 53R I 14 J7 284 Bz ks 121, 78 SR A6 i
—REHREBN LEHELRK (4 2 ecmX2 cm [H
FO. = AH/ R H RS 55 R AR B R K .
UG e %R 29 HAESS 1. 3 KA 200 uL 1% DNCB
GERRTE 3 0 1 I ER AR e FVR-E ) IR/ R
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(TS B Bk, fE55 5 74 94 114 131 15, 17, 19 K
FFH [FEERTR 200 uL 0.5% DNCB JEFA T/ i
T AR R E

284 437 MPEPNRESARFIERE, GN-SAN
BUEAR. Py EFIR 02g, TRREMATIIAAEF
B 0.1, &R 5 KT 2, THHAE R
LA IR R AE B ERK, &R 1 IR, 1EZE10d, g1
d a8 1R, il RS R L. 8L 20 d 4
RN Y], BJE—IRGHE, ¥/NRIITALSE .
285 /PEREMEBVES BN R K
R A7 A IR R B T AURI ™ B F2 . (psoriasis area
and severity index, PASD) P4 FrExy 5 #5350 57 21 5
S, TR SE, FIBUEERS, K 4 AT T
Pore PASLVFrAifEan N 0, BAARIEIR; 1, &
By 2, hPE; 3, EE. AR ZRED A R 5™

5 T

TRREATT A

& N ‘ \4 !,“ \ Y

RO 6. 2 A/ NR BB B R A K
B BBV /N RS BB L0 R K i 3
KEL TOHEER, RGBT BHEX R
/N R BRAE K R, AD REREIRTH 2% ; GN-SAN #t
JRAG I EHA MM, AR HM A, KL
P UETTE . B AE Rk R A GN-SAN &R 5
FIE A W I, S50 TR 7 Mg, R K I 22 A«
LA/ E S, HREE S 25 s R Y
K, IRIT BRI

FSZIGHAESS 24 4. 64 8. 12, 164 18 KL
TRV LU LR 11 SEEG5E 0 R, H4l/NR
FERRIES, VE¥R 0 4y 1ESEHEE 8 K, #4H/h
PP By, B A SRR, UG .
S 18 K, SRR L, Bk 2L AN B A X R 4
PASI {F4r 3 AT (P<0.01). BEFETIEE K,
HERZZH PASI VF 20 B8 B A1 o

/v 7 /]
BB AR AR B B

6 &H AD BREVNREIRFER

Fig. 6 Skin lesions of atopic dermatitis model mice in each group

R 11 BENFEIR PASITESLER (X+s,n=8)

Table 11 Comparison of PASI scores of skin lesions in each group of mice (X +s,n=28)

7 &/ PASI 14y
2H 5
g 2d 4d 6d 8d 12d 16d 18d
7 -0 0 0 0 0 0 0
R - 1.88+0.64 6.50+0.76 10.3840.52 11.75+0.46 10.75+0.46" 8.38+0.52% 5.7540.71%
TREWTHINAE 0.1 1.50%0.53 6.134+0.64 10.0010.53 11.63+0.52 8.134+0.64* 6.38+0.52" 3.5040.76"

GN-SAN #Ef 0.1 mg-mL™" 0.2
GN-SAN #Ef 0.2 mgmL™" 0.2
GN-SAN %% 0.3 mgmL™' 0.2

1.38+0.52 6.25+£0.71 10.25+0.71 11.63+0.52
1.50+0.53 6.38+£0.74 10.50%£0.76 11.50%0.53
1.75+0.89 6.13£0.64 10.38+0.74 11.63+0.52

9.00+0.76™ 7.13£0.64™ 4.5010.53
8.75+0.46™ 6.88+0.83" 4.00+0.76"
8.50+0.53" 6.63+0.52" 3.75+0.46"

a4t #p<0.01; SHERALE: “P<0.01.

#P <0.01 vs normal group; “*P < 0.01 vs model group.

286 /DREHHLUREARL N RGBS,
BTN 2 RN, AR 4% 2 R EEP I E , 15
Zexd ik AR, UIR . HE Qeth, BMRAE
3RV AT WS I . SRR G R 7.
HE JetiZ5 REIR, IEH AN RA RS 1 58 5
THMW, HERTMAEY 5K RAEA . A A
R RE, UKL B R g8, RER ] K, R

JENEJE I A R B SR AEH,  F R AT WA
G AN R R ARSI IR o AL AT AORA BHERS
MUK ZBON TR, DERETGETIE, R
MR R . SAN &7 4R i R A, R
PO AEA . UM A L S RIR I B ek
b, HEILHFIEH R

2.8.7 /NRIMIEMA R SORER T BME /R
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i ‘ C TEATR

B7 BENRKIRAARIELNL

Fig. 7 Histopathological changes of skin lesions in each group of mice

REREML, (R R AL SN R, RS 14
M7 RPN SO S, iR E 30min 5, 7EAXS
B0 17 14000 X g R E L ILAE 15 min, FIRRHER
Wy B2, %I ELISA W70 & i WA
IgE M&E. HAPARRTEMALERETET
=20 CUKFEHIRAT. LIS RTEEATHCE MR, FRE i
BJEBIRE, #0109 AR ER K, BEARE I
R, PR SIHRNBATRRE, B0 )5 B B,
KH ELISA Al He b 28 i K IL-18+ IL-6 HI5
&, GRNE 12, AR, SEAHM, A
/AN 3 MAER T & 2B RER N (P<0.01),
VLSRR T . SR, BHMHEX R S5
FAEAIERNTHREERK (P<0.01), Z7
BIRA SRS

2.8.8 /NRMEZRIBHEONE  /NERUPRE R S A0 E,
RO BEE S B iR e s &, #% A S EE
wefes. SAUNRUBAT. MRRFR BRI WA 12. B
Tk, HaEAME, BRI E T A
(P<<0.01), UtHEREY); SHAHAELL, BHPEXT
HRZH . SAN i ey R 77 2 2H BT i 503 Y 2 PRI
(P<0.01). 5= (A4IAHEL, #5720 fi i %0 5 5 %
ik (P<<0.01); HRERIHAHLL, BHMXS LR iR TE
HFEIS (P<0.01), 1M HAR %45 25 H M 4 22 Ak
NE, EEHFE L.
U 54 = 2 R /A R

289 ZiilhsEabEE KA Graphpad Prism 8.0 4tif
BT 0T, SR X £s Fox, 2 Aastbi
KH /25, P<0.01 WHNZERAGIHEE L.

Fz 12 BN IgE IL-1P #0 IL-6 IS SLLE R ESIEHTWN (X+s, n=8)

Table 12 Comparison of IgE, IL-1 and IL-6 contents and changes of organ indexes in each group of mice (X £ s, n=38)

253 7&E/g IgE/(pgmL™") IL-1p/(pgmL™") IL-6/(pgmL™") BEAEFEEY/(mg-g™) MMRIEEY/ (mg-g™)
=H - 759.89+43.86 260.33139.03  270.40419.49 3.74+0.38 1.01+0.10
LAY —  6263.33167.88% 644.40132.67% 1 884.61 +38.89%  11.5640.99* 0.59+0.14*
TRREAM TR AE 0.1 2187.63182.07** 378.94+40.34™ 787.33+19.49"  6.67+0.38" 1.0940.43"
GN-SAN #H 0.1 mgmL™' 0.2 4908.52+64.95" 517.06+34.74" 1 569.08 +18.60"  9.46+0.71" 0.74+031"
GN-SAN BHi2 02 mgmL™' 0.2 3 115.861+86.67" 432.26+38.04™ 1232.77+42.16™  8.60+0.83" 1.06+0.03"
GN-SAN #H2 03 mgmL™' 0.2 2432.43+82.58" 394.81+31.02" 883.68+21.99"  7.3240.22" 0.93+0.15"

HaAdqtg: #P<0.01; HHAI4LE: *P<0.01.
#pP <0.01 vs normal group; **P < 0.01 vs model group.
3 g
27K B e A7 AR 2B TR AR AR, AN AT
RAFEDEE, WA R RS T 2511815,
PE R 2R AR BE , R 2 0R FE R B AR A,
BATZHMNHATS. RS RE G028
FIRAEFEAER, TEBCH L SAN, TG |
W EIVER, (RRAREOR HARE PEAS = 1 1) A
fif ko AR AT 12 2 R AR G777 4 2%
AR, RGHTF YRR GN-SAN AL 4Kl &
SAN HEAT T LR, WS B AT TR W 8 Y 4 oK L
GN-SAN Hifzi/NTF GD-SAN, H K/hs—, F3

[FIERALLEH, H ¢ A7 ST GD-SAN, fasE P o8
HrBYGKAL GN-SAN [ 808 7 e %35 KT GD-
SAN, AR/ N TR R F 2 B 2 S T,
SHEH R A GN-SAN F1r[IAF] 92.6%, =&
GD-SAN 1 1.33 fif; HEE HE A K3 % 2 GD-
SAN ] 7.8 1% . #i 7 GN-SAN R ME T 1547
H A BEGORRRAR K AFa e DL FE RS A B ]
B, 23R R, SRR, ST iR,
SAN 4l % F B4 PASI ¥4 RIER T8, M
FREFE B 825 PR (P<<0.05). H. SAN &% Tifabx
7R, SAN B m A EARSE TR, hiEd. K
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PRI R R oR, ST IRAZHAT SAN &5
HHRE RS, RETGETE. RVEAHMIRIE
S B AR IE G A= 9800 - v] L H B SAN #EX X DNCB
V3 BRe R R 2N R B R ERRITER, R
BHRIERNE . A AL H BRI 260 |, o
R T35 H A0 R, 4k GN-SAN [l # T
2, 1RE THZ SAN RS E Y AR TR e R
R, R HAT AR VEN BT AE PR . N
HH 24 24 2500 R B A v R B T o ) 2 R
XFT GN-SAN EAR TR L] Stk Wik 72, A ek
— Bt .
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