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Mechanism of enhanced efficacy of wine-processed Dictamni Cortex against
psoriasis based on serum metabolomics
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Abstract: Objective To explore the effects of Baixianpi (Dictamni Cortex) before and after wine processing on psoriasis based on
serum metabolomics, and reveal the enhanced efficacy mechanism of wine-processed Dictamni Cortex. Methods A psoriasis model
was established by topically applying imiquimod cream to the back of mice. The mice were randomly divided into control group, model
group, methotrexate (1 mg/kg) group, Dictamni Cortex high-, medium-, low-dose (5.2, 2.6, 1.3 g/kg) groups and wine-processed
Dictamni Cortex high-, medium-, low-dose (5.2, 2.6, 1.3 g/kg) groups, with eight mice in each group. The mice were administered
drugs by gavage while modeling for 7 d. Hematoxylin-eosin (HE) staining was used to observe the pathological changes in skin lesion
tissues. The levels of interleukin-17 (IL-17), IL-23 and tumor necrosis factor-o (TNF-a) in serum were detected by ELISA. Western
blotting and gqRT-PCR were used to detect the protein and mRNA expression levels of TNF-a, IL-17, IL-23, IL-22 and IL-1f in skin
lesion tissues. Ultra-performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was used
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to detect non-targeted metabolites in serum of mice, potential biomarkers were screened, and potential metabolic pathways were
analyzed by combining HMDB database and Kyoto encyclopedia of genes and genomes (KEGG) database. Results Both raw and
wine-processed Dictamni Cortex could alleviate the symptoms of psoriasis mice induced by imiquimod, improve pathological damage
to skin lesions, and reduce protein and mRNA expression levels of inflammatory factors in skin lesions (P < 0.05, 0.01, 0.001).
Compared with raw Dictamni Cortex, wine-processed Dictamni Cortex had a more significant improvement effect on psoriasis mice.
A total of 32 differential metabolites were screened from wine-processed Dictamni Cortex group, mainly related to pathways such as
arachidonic acid metabolism, retinol metabolism, glycerophospholipid metabolism and phenylalanine metabolism; A total of 24
differential metabolites were screened from Dictamni Cortex group, mainly related to pathways such as arachidonic acid metabolism,
retinol metabolism and sphingolipid metabolism. Glycerophospholipid metabolism and phenylalanine metabolism were pathways that
enhance the anti-psoriasis effect of wine-processed Dictamni Cortex. Conclusion After wine-processed, Dictamni Cortex may play
a stronger role in improving psoriasis by inhibiting inflammatory response and interfering with glycerophospholipid metabolism and
phenylalanine metabolism pathways.

Key words: Dictamni Cortex; wine processing; inflammation; serum metabolomics; psoriasis; glycerophospholipid metabolism;
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98%) ¥4 (L5 JOSHB180945, Jii &4 %$1=98%)
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& (4it5 WL0444 1) W B ILFH T RAEMRHA R A
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4 CREIRWE LR TBST Ve, A —ht, KM
A 1 h; TBST ¥/, A ECL bk 6k, F
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Table 1 Primer sequences
H P LR 5IFS (57-37) TSI (5°-37) K5 op

GAPDH CAACTCCCTCAAGATTGTCAGCAA GGCATGGACTGTGGTCATGA 156

TNF-a. GTGATCGGTCCCAACAAGGA CTCCGCTTGGTGGTTTGCTA 144

IL-1p CCTATGTCTTGCCCGTGGAG CACACACTAGCAGGTCGTCA 116

IL-17 CCATGTGCCTGATGCTGTTG GTTATTGGCCTCGGCGTTTG 104

IL-22 ATACATCGTCAACCGCACCT TTGGCTTTGACTCCTCGGAA 108

IL-23 CAAAGGATCCGCCAAGGTCT GGCCCAGTAGGGAGGTATGA 121
2.7 RLEFMR H#HE R 5 AR H B4+ (Kyoto encyclopedia of
271 MIERESLEIH A AA—80 “CUKAR H H 433 genes and genomes , KEGG ) % # &

JEIE, & 4 COKFEMEZR, B 100 pL 52
PRICIFFRZENT 1.5 mL B0, A 300 pL &
JRYCEER) (FFEE-205 2 0 1), ##jiE 1 min, 4 CUK
KB 30 min, —20 ‘C¥A %1 30 min. 13 000 r/min
B0 10 min, BUEJEIEW 150 pL & — R
W, AT 2 A . T EAE ] (quality control,
QC) Feal AR NFE i _EIFBIR & 4

2.7.2 UPLC-Q-TOF-MS %14

(1) fai 204 Acquity UPLC BEH C 5 il
FE (100mmX2.1mm, 1.7pum), F:iE 40 C; Hish
AN 0.1%F KR (A & 0.1%FH BRI 2K
W (B), BAEESEML, 0~0.5min, 99%~80% A;
0.5~2.5 min, 80%~40% A; 2.5~4 min, 40%~34%
Aj; 4~5min, 34%~20%A; 5~7.5 min, 20%~14%
A; 7.5~8min, 14%~1%A; 8~9min, 1%A. ¥
B 2 pL; AAURE 0.4 mL/min.

(2) il 26104, % 51U (electrospray
ionization, ESD), ZrAIfEIE. B R A,
IEEFEBAEW S HE 2KV, 1E T BAET S H
JE 1L.5KV; IEETHEILHE 60V, 7B FHEFLHEE
70 Vs BRI 120 C; BVATIAIRE 500 Cs
B SRR R 1000 Lh; HEFLSAAFRTR R 50
L/h; HlfERE 15~45V.

273 HAEAbE  BARWEE TS, W iEREA
WA G EHE S N Proggenesis QI ( Waters
Corporation) M, H3NTEMEIRAETE, QIEE iz
B, Wt HE RN —4H o SR 5K AR EAL ) LC-MS Hidfs
Rl T\ EZinfo 2.0 #fF, #ATZugit o, B
FEERST 8T (principal component analysis, PCA)
HIE 22 M B3 /> — 3~ 577 43 #r Corthogonal partial least
squares-discriminant analysis, OPLS-DA). UIAF & &
FMERG (variable importance in projection, VIP)

H>1 H P<<0.05 fENfEFM, FHRBEREY
Fr&), 181t HMDB %04 % (https:/hmdb.ca/) 5

Chttps://www.kegg.jp/) F1 Metabo Analyst %i ¥ ¢
Chttp://www.Metabo Analyst.ca/) 25X X158 B 4T
BT, ARYEIX LG S A I b B i 22
AU, IRk 45 24 J5 1R 9T BB i M R B AE bR &
Y, R BTG TR O & 8D #ET G504
2.8 FITFESH

ZiRLLX +5 FoR, KM SPSS 26.0 FAF#EATHL
gttt ortr, Z A HEBCR B K E 75 % 70 H (One-
way ANOVA), PZH[H] LUK ST AEAR ¢ e
3 HR
3.1 BHFBEXRAIETIERTSELTL

TR T R I R AR i B R S VA URITG 5
1 57 FF f i W1 HPLC B L 1. AR ¥ A e
y=147 624 x+888.14 (R2=0.9999), I y=

A 1
fb A
B 1
3
2
4}\‘ A ,\/\./\ N\ ek
C
1
j\ 3
\ 2
— \“w\.\- e RN /\‘4,
0o 2 4 6 8 10 12 14 16 18 20 22 24
t/min

1- VR 2-BEAH: 3-H5HH .
1-dictamnine; 2-obacunone; 3-fraxinellone.
E1 BAMBRAR A ERAHEHERER B). B
KB EHRIBR (C) B HPLC &
Fig. 1 HPLC chromatograms of mixed reference solution
(A), raw Dictamni Cortex sample solution (B) and wine-

processed Dictamni Cortex sample solution (C)
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4419x—16404 (R*=0.9996), i y=21509x—
17093 (R*=0.9996), THE 1G24 2 i Bz v (1 6
Bl BEAGER . BSTR E S £ 0 0.40. 4.08. 1.33
mg/g, W5 EEERE T ARG AR RS  E S
By 9N 043, 451, 2.32 mg/g.

3.2 BERAERBIEXIRER /R IRE S HE
TRIFN
AP 2 R, o AN BB IR 2 A ) 52 4

100 pm -

Wi, TEAIER, RIIIERHEEAR L, BN
RIEEFEWE, I HRKERMIIRIE, B3R
TR G (14 bk £ 48 P D =3 25 1% 8 9 PR AR 1 9 2
A7 RIS 2 3R B 1 JEH 58 A0 i K b5
{055 1 e BN [ B AL 4 245 5T) R, R B
B R R LB AR, R ECRE B WD, Bl
P ALY RORIE T R . BEAh, 55 it
Bl AR T BRI T H MR 4

W Akt 5.2 g-ke™! WS AL 2.6 g-kg™! WS AEERE 1.3 g-kg™!
FIfeEf 5.2 g-kg™! FIEF 7 2.6 g kg ™! FEEY 1.3 gkg™!

&2 BA#EBEXAEMRERDRERELRFETARNm (HE, X200)

Fig.2 Effects of Dictamni Cortex before and after wine processing on histopathological changes of skin lesions in psoriasis
mice (HE, x 200)

3.3 REEARAIEXRER/RME D RER

FAK PO
g 2 R, SATIRALLCEE, BRALN R

HIL-17. TNF-a. IL-23 /KF 2 E T (P<0.001);
GBI LA, WS R A 5 R 2 )N BRI
IL-17. TNF-o. IL-23 /KPR ERFK (P<0.01.

0.001), EFIEMIHE, HAHRFE N A6

AR T A4 (P<0.05. 0.001).
34 BHEBEXBIEXRER/BRETRELDIAE
HXERFTIEHEN

Wikl 3 F13% 3 fw, ST b, A
R R4 TNF-0, IL-1B. IL-17. IL-22. IL-23
FIER ARIBKTEZE 5 (P<0.001); SHAIZ L
B, WK AR A8 4 TNF-a, 1L-22. 1L-23.
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B 8 BB K Al E AR B RN LE T SOEE F KRR (x+s,n=8)

Table 2 Effects of Dictamni Cortex before and after wine processing on levels of inflammatory factors in serum of psoriasis

mice (x+s,n=238)

2H 5 &/ (g kg™ IL-17/(pg'mL™") TNF-o/(pg-mL™) IL-23/(pg-mL™")
Xt iR — 139.344+4.42 141.901+4.49 157.8442.00
T — 216.46 £ 1.56"# 216.46 £ 10.27## 223.38+9.40%#
FP 4 0.001 162.4940.88"" 165.641+1.16"" 167.394+1.09**
=)ES 5.2 167.02+4.69" 166.94+4.10" 183.2942.82**
2.6 183.1440.48"" 209.05+5.22"** 195.46+1.21**
1.3 200.74+6.47" 236.34+5.78"** 203.8543.08**
R E 5.2 149.84 £8.22"*2n4 145.46+4.36" 204 155.01+5.49"*ana
2.6 175.554+3.23*"a 170.91£2.21** a0 179.274+5.12"*ans
1.3 191.914+4.75***4 217.4942.30" 204 197.8041.74**
EXHBA LR #*P<0.001; SHRAE: *P<0.05 *P<0.01 **P<0.001; 5@EEFEMHFEFREHLR: “P<005 ““P<001 “*"P<

0.001, N[,
##p < 0.001 vs control group; *P < 0.05

Dictamni Cortex, same as below tables.

P <0.01

GAPDH /(D S S S S . e e 3 (< 10
TNF-o | S S ) 2 < 10°
IL-15 s e - e - B 30
rL-17 - s o
el L. T 1. 1 F 1 PO

IL-23 B0 SR s o s - - D (< 0%
SR R I 52 26 13 52 26 13
W ER AR AR (gke™)
(gke™
R ER BE TR ER /N R BN KA A E
B RIERIFZ T

Fig.3 Effects of Dictamni Cortex before and after wine

&3

processing on expressions of inflammation-related proteins

in skin lesions of psoriasis mice

IL-17+ IL-1B B8 A RIBKP B3E K (P<<0.05.
0.01. 0.001), EFFEAHM:, HAFFE XA
fief J7 A RCRAE T A 7 4 (P<0.001).

***P < 0.001 vs model group; “P<0.05 ““P<0.01 “““P<0.001 vs same dose group of

3.5 BABEBEXAIEXIRER/RERELN L
HERRIERMN

N 4 fror, ST e, AL /N R 5
HL R TNF-a IL-18~ IL-17 IL-22- IL-23 [f] mRNA
Tk KT BETE (P<0.001), SHAIALLE, W
K AL A AL 4 TNF-os IL-1B+ IL-17+ IL-22+
IL-23 1] mRNA FiR/K PR EZERMK (P<0.05.
0.01. 0.001), ZEFIEAHKM:, HAMFMEMEXA
i 17 SRR T A8 2 (P<<0.05+ 0.01. 0.001).
3.6 HERBEXBIEMNRER/RMERGES
A
3.6.1 PCA Fll OPLS-DA Z44 RER, HAfif
J v 7 B 4RI A 5 R v R R AR T RUR TE R
AR, RICIE R IR . AU . i sl
I S (A 8 17 v 751 2 4L 3R AT I i AR U 2 2 5
PCA. OPLS-DA &R 4. 5 fior, X4 A
RHMANRRRL, HEHESE, HH S5

*3 BECBRAIEMIRBR D REREARERXERRENFMN (Xx+5,n=3)

Table 3 Effects of Dictamni Cortex before and after wine processing on expressions of inflammation-related proteins in skin

lesions of psoriasis mice (x +s,n=3)

25 (gﬁi?/') TNF-0/GAPDH IL-13/GAPDH IL-17/GAPDH 1IL-22/GAPDH IL-23/GAPDH

X fE — 1.00£0.02 1.00£0.03 1.00+0.02 1.00£0.04 1.00£0.02

(e — 1.65£0.09## 1.5240.03### 1.22 40.02### 1.74£0.07%# 1.34+0.08%#

FH s 0.001 1.07£0.02"* 0.82+0.03" 0.76+0.03"* 1.44+0.05™ 0.56+0.02""

A i 5 5.2 0.98+0.06"™" 0.79+0.02" 0.99+0.03" 1.33+0.04™ 0.80+0.03""
2.6 1.38+0.03"* 1.00+0.05"" 1.27£0.03 1.36+0.04™ 1.04+0.03"*
1.3 1.50+0.03" 1.68+0.10""" 1.42+0.05"" 1.64+0.07" 1.15+£0.05""

W5 A8 5.2 0.72+£0.03"*284  0.5540.03""244  (0.49+0.03"" 484 0.9440.04""244  (0.28+0.01" 244
2.6 0.95+0.03""224  0.8140.04" 244 0.66+0.09" 224 1.2940.03" 0.47+0.02"" 282
1.3 1.28+0.06" 224 (0.9840.03""244  (0.91+0.03™"284  13640.057"244  (.79+0.03"" 244
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B8 BB R AR 3R BRI AR AER X B R RIANFME (Xx+s,n=3)

Table 4 Effects of Dictamni Cortex before and after wine processing on expressions of inflammation-related genes in skin

lesions of psoriasis mice (x +s,n=3)

5] &/ mRNA ARk
- (g'kg™) TNF-a IL-18 IL-17 IL-22 IL-23
ot R — 1.001+0.00 1.00£0.00 1.00£0.00 1.00£0.00 1.00£0.00
it — 1.94£0.06%% 1.79£0.07#% 1.84£0.03#% 1.73 £0.067 1.50£0.08%%
FH s 0.001 1.324+0.05""" 1.504+0.05""" 1.3440.07"" 1.254+0.03"" 1.26+0.14""
A8 R 5.2 1.70+0.09" 1.36+0.04""" 1.4940.07""" 1.3940.02"*" 1.244+0.03""
2.6 1.81£0.08" 1.61£0.01"" 1.69£0.05" 1.56£0.04™" 1.28+£0.03""
1.3 1.71£0.09* 1.68+£0.10" 1.76 £0.04" 1.66£0.05" 1.36£0.05"
Wk ALK 5.2 1.18£0.06™"284  1.1840.06™ 24 1.1740.017"288  1.1340.01""288  1.054+0.11""22
2.6 1.30+0.05""2228  13740.01"" 282 1.294+0.07" 204 1.334+0.04""224  1.1540.07""2
1.3 1.56+0.06""2 1.484+0.07""208 1.69+0.03" 1.5440.05" 204 12340.04""2
ESI* ESI”
2000 1200
1500 800 I o X1
1000 . s 400 o 5
_ 508 ” = . 0 . o o 3 m R AR 52 gkg!
L s , . o) . " k!
= =500 . e 157 = 400 : Vel lSlc,i& 52gkg
~1000 g & 800 - "
2 000 ’ : ~1200 ‘
=20 -10 0 10 20 16 -8 0 . 16
t[1] (X103 t[1] (X107
4 IE. ABEFIEATEEPCA
Fig. 4 PCA diagrams of each group in positive and negative ion modes
A ESI* ESI®
20 14 o X
b ; 10 i o
s . . s ¢
X 0 . X 2 ) .
: ‘ 3 : -2 "
= -5 =
8 =10 = P ) =] -6 :
=20 -14
-8 -4 0 8 -4 -2 0 2 4
B t[1] (X 10%) {17 (X 10%)
> : i oty
o 2 . ~ 10 : . =R ALY 5.2 grkg ™!
= 1 : - s 6 . :
< o . 5 e
= g 3 = 2 "
8 5 6 )
2 -10
-3 ~14
C -6 -4 - 0 2 4 6 —4 -2 0 2 4
t[1] (X 10% 1] (X 10%
; : . ot
g ! ~ 10 : “ 6 52 gkg
- 1 o u" S
X = 5 ¢
= 0 3 » X o d
§ -1 . " E =5 v
2 -10
K -15|
-3 A (| SN s i ez A
6 4 -2 0 2 4 6 4 -2 0 2 4
t[1](X10%) t[1] (X 10%
A-XTHRAAFIRITYEA 1Y) OPLS-DA #3497 [¥l; B-HRAYAH 50K (67 miff B 2H ¥ OPLS-DA 1543 Bl; C-HRL2H 5 (i )7 = fI E4H 1Y) OPLS-DA 1547l

A-OPLS-DA score diagram of control group and model group; B-OPLS-DA score diagram of model group and Dictamni Cortex processed with wine

high-dose group; C-OPLS-DA score diagram of model group and Dictamni Cortex high-dose group.

IF. ABETFHENT &L OPLS-DA B4 E

Fig. 5 OPLS-DA score diagrams of each group in positive and negative ion modes

& 5



FED 2025F97 $56% B 178 Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 17

* 6259 -

=}

Hor BRI, R SRR HT 5 20 R o/ B
ARSI VERT,  Herh 5 (i B Bl X TR
H, UHHEAR A EERRTT BRI T AR

3.6.2 B R A R R AR 9 /S BRI S AR
FIRTER R S-plots & (I 60 Hr il (i 48 22

ST — Dk, /£ HMDB ¥ % bt
AR E VIR 7, 45 RIWK 5, {EIE.
PR AR AR 3R 8 A B B AT DL 3 (Rl
32 Az, TR AT DL R 24
AW

ESI* ESI®

A S-plot (XFRZH=—1, HRIH=1) S-plot (XHBZH=—1, #RIAH=1)

_ é.g cost oo o (1).2 oo .
= . x £ .

£ 06 2 06

= 04 < 04

£ 02 £ 02

o 0 o 0

e : e

S 06 o 8 06

o —0.8 8. wLP a —0.8

-1.0 o o o %ad -10 *
-0.24 -0.16 —0.08 0 0.08 0.16 -0.20 -0.10 0 0.10 0.20
p[1] (Loadings) p[1] (Loadings)

B Lo SPlot R =-1, *@&Hﬁi}i&‘%ﬂ%ﬁzl) S-plot CHIRZH=—1, &k AEER=FRE=1)
= 08 " T — (l)g T L U SR TS
2 06 ") £ 0.6 s o
= 04 E o4
E 02 . g 02
o .

o 0 S 0
— 0.2 = _02
5 -04 T 04 .
S 06 806
S —0.8 o of oo o —0.8 .
—1.0 **% 10 et
—-0.15 —-0.05 0.05 0.15 0.25 0.35 -0.12 —0.04 0.04 0.12 0.20

c p[1] (Loadings) p[1] (Loadings)

S-plot (WHRZI=—1, AlFEREHEL=1) S-plot CHffRZA=—1, AfELREAELL=1D
= o . ©_ Lo| L T UL
g . = 0.8 .

2 06 S 06!
= 04 B 04
£ 02 g 02
8 0 5] 0' |
= 02 O 02!
= —04 z 70'4f
S —0.6 S —0.6E
= 038 = 08| o

-1.0 Q*I:O: o o

-0.10 0 0.10 0.20 0.30 2008 0 008 016 024

p[1] (Loadings)
AT R RS RI AL ) S-plot Bl; B-ASHY 41NN % (1 85 7 i R B 4L A S-plot Bl; C-RE R 41N (8 s R BEALR) S-plot B 2145 fif3k vIP<1,
G EARE VIP>1, SRR €07 MU 2 5 B 75 AR S0 ST

A-S-plot diagram of control group and model group; B-S-plot diagram of model group and Dictamni Cortex processed with wine high-dose group; C-S-

pl1] (Loadings)

plot diagram of model group and Dictamni Cortex high-dose group; Red dots represent VIP < 1, while green dots represent VIP > 1. The farther a dot is

from “0”, the greater the contribution of corresponding ion to this experiment.

Ee6

IE. ABETFEXTELA S-plot &

Fig. 6 S-plots of each group in positive and negative ion modes

=5

BIEIERS

Table 5 Potential serum markers

o BT . . PR vs FERYLH vs 5 RETRUZH vs B
5 s i whnin - mlz TR e et A R SRR L

1 EEF MOH = WRR 2.19  505.97 CoHisN3014P3 t | |

2 EET RERTiRTAIER T 4.67 240.10 CgHaNOgP t | |

3 EET 2R A T 2 121  165.05 CoHsOs 1 | !

4 EBET AR 8.87 28430 CisH3NO2 t | !

5 IEET 5| I 1.42  118.06 CsH7N 1 | —

6 IEET F 1.90 185.08 CoH1204 t | |

7 EET TR AT 1.48 185.08 CsHisNO4P* t | —

8 IFET HIZIIRE 12 293 31721 Ca0H3004 | t 1

9 IEET AR T - B- T A R 2.84 47724 CaH360s ' t t
10 FE®ET R IREE 490 184.07 CioHiINO | i )
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o BT . . TR vs AU vs YR R vs H
5 s sy R T T
11 IEET 3-F3 5050 142  146.05 CoHoNO: t | —
12 IEEF 15-BE-1L12-HE T R=ER  2.85 319.22 Ca0H304 t | |
13 1EET 15-deoxy-d-12,14-PGJ2 335 299.20 CzH2503 | i t
14 FBET 11-EA0 g 6.59 269.22 CaH300 | t t
15 IEET 4-7FIEMER 406 317.21 CaoH2s03 | i t
16 IFET 4-oxo-t1 iR 246  315.19 Ca0H2603 i i 1
17 IEST B-INAMRIHNE A 1.49  821.16 C24HaiNsO17P3S t | |
18 IEBT PC[22 : 6(4Z,72,10Z,132,162,19Z)/ 8.70 830.57 CasHsoNOsP | i —

18 1 2(9Z,127)]

19  IEEF 15-FE3E =4l mng 4.89 496.33 CaH3003 t | —
20 IEET LysoPC(16 : 0/0 : 0) 4.89  496.33 Ca4HsoNO7P | i —
21 IEET LysoPC[16 : 1(92)/0 : 0] 3.93  494.32 Ca4HisNO7P | i —
22 IEET RO 142  144.07 CsHuN t | —
23 IEET 4-H MR 3.07 301.21 CaoH2s02 | t t
24 IEBET RRK G 0.65 104.11 CsHi00 | t t
25 AET 4REREER 2.57 514.28 Ca6HasNO7S t | |
26 PET o-BK R 0.99 191.09 CsHeOs t | |
27 BT KRR 5.15  506.33 CsHaNsO3 t | |
28 AEST RN 5.16 506.33 C24H47NO7 t | |
29 FEBT fEAEDYEER 6.61 303.23 CaH302 t | |
30 BT HRATEA Bs 246 33522 CaoH3204 | t t
31 BT 12-BE S R 3.08 33522 CaoH3O4 t | |
32 B 12-FEE IR 3.67 317.21 CaH300s 1 | |
“rr RERELR, V7 BREFFHE “— LRLLEN.

“1” indicates significantly up-regulated; “|” indicates significantly down-regulated; “—" indicates no significant.
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Fig. 7 Effects of Dictamni Cortex before and after wine processing on metabolic pathways in psoriasis mice
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