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extract against solar dermatitis based on network
pharmacology, molecular docking and experimental verification
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Abstract: In order to explore the new application and mechanism of action of Cordyceps chanhua
nucleoside extracts on solar dermatitis, the targets of C. chanhua nucleoside components treating solar
dermatitis were screened by network pharmacology and molecular docking. The results of network
pharmacology analysis were verified by mouse animal experiments. The results showed that thymine,
adenine, N°-(2 hydroxyethyl) adenosine, inosine and adenosine were the main active nucleoside
components of C. chanhua in the treatment of solar dermatitis, and TNF, IL1B, AKT1, IL6, INS, IFNG,
EGFR, PTGS2, CTNNBI1, and MAPK1 were the core targets of C. chanhua nucleoside components.
Enrichment analysis showed that PI3K-Akt, TNF, MAPK and IL-17 signaling pathways were the major
biomechanistic pathways of C. chanhua nucleoside components for the treatment of solar dermatitis.
Molecular docking analysis showed that there was a strong binding affinity between the main active
components of C. chanhua nucleoside components and the core targets. Animal experiments verified that
dermal administration of C. chanhua increased collagen content and SOD antioxidant enzyme activity, and
decreased PTGS2 content and levels of TNF-a, IL-1B, and IL-17 inflammatory factors in mouse skin
tissues. The results of Western blotting showed that C. chanhua nucleoside extracts inhibited the release of
p38 MAPK and MMP9, and the molecular mechanism might be related to the MAPK signaling pathway.
This study provides a new basis for the development of natural drugs against solar dermatitis.

Keywords: network pharmacology; molecular docking; murine experiment; Cordyceps chanhua
nucleosides; solar dermatitis

H 6 1PE B2 & (solar dermatitis, SD)J&—F i
H G S A4 5 51 A& i) 2 v B2 Bk 453 71 (Deng
et al. 2024), 4L UVB (280320 nm)id i H
21755 DNA B4 . S0 A A 3 8 2 48 TR ¢
i &AL 2= 5 Rz k6 Bt 4 (Kawashima et al.
2018).  H iy 3= LB 475 it £ 45 7 I3 75 1 FH A4
PRGEEW , IR IRIG YT IR R R R i ol &
(Rosenthal et al. 2019), {HKHAN FHTTRES | & K
RN . 23T 52 AN RN .

WY Cordyceps chanhua Z.Z. Li et al &7/
LA 257 RS IR R R R Sk, S RE R
A Jm R (A 4 2021), BAE R  EL S
thzly, HMH— A TR ic RS #SE 2024),
Bl T (RAEKIE) , FHTRIT/IN LR WS

WG 2022), WAL M AL S T R AR
1. FRAK. 2. B2 S EERA PRI 7S K
XK, AhiEE. brafe. BRI, drae. .
BTN . UM ER(Wu et al. 2019; fi#
RS 2020; ZRIEHAF 20205 AMCIHESE 2022).
2021 4%, i E 5 DA fl Rl 2R L St N
HEE A SR AT R B R
Vg W AR B 107 9 A S5 T 2 9 e B it 4
B, XA BT AR KL . 205 TH I R WA
B . T gy & ey s o AR S L By TAE
i, FRATIER 4% 2 Bk — T A TR Y
i e, 2% 2 P2~ (network pharmacology, NP)
J=— TV R G A W22 T £ ) 24 32 ol e
fifi, DITFRMLEOR B, X 24 i 1 A
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R AL R IR TE I 28 SU R (B R v 55
2024), NP HHE T —For it Ok 48 7= Fa]
A 2GR T 22 DR 2B W E AR ELVE 2%
B I T v 24 B 24 30 Jo B At AR SRR Y
g, e TR g et | A RCERE L
BT & JE(Li et al. 2023).

A B 5 T I 3 e ) % 24 3 2 R U ok WA v
P AZ AT 2T 1 o0 SR H OB B2 R AR A
MU, I HAEF T4 X 52 25 2R W A0 A2 1 16 P
SRR SRR, SRR N RS S
RIGUETH RS IR, LRI E WA 1,

1A 0 3k

1.1 SR

LAY A T R Oy ol o K 25 A e R A A 5
Bed ik, Ht5. 20240801 34 Bk (BHPEXT
HE), 0 A DUy B AR B 2500 A BRBEAE A
ft5: 231104; FRARZE-JHLL(HE) i 1E 44 5]
&, DR Masson) i E %, SOD., IL-17.
IL-1B. TNF-a MF & A I FEGE /R A Al
PTGS2 &5 & A A B A AR dba)a
NI oy iR N AN S B whE 34 /N K i
i REAYFEA RN, HAR R
Mradi,

311 nm 24MEJ7{Y(Sigma-SS01B), Phks IS
By RO A AT T RE(ACL04),
MEFe ) -FE R Z A 5] RAGRAH B35, DAD
R 2%(1100), ZHEACRHEARA R @AW
VB (KQ-500E), E& 1l # e AU # A PR Wl
LIS EEBETH(UV-754N, [ g BB 8L g

AR 3 G ER R E.LHL(D3024R),
LRI SR Ay 23 ) o

1.2 MEHEZSH

1.2.1 iR s 1E B9 4% 2858 M Ak 53 LA R X B B 38
EHE

L 4 SR A2 WA AEAZ T 2 10 & 0T M 0
RSB SE 2017 ; B=E S 2019; J& k5%
2024), FF7E AL J5 M (https://www.chemsrc.com/)
FFNXFN Cas 5, 7E Pubchem (https://pubchem.
ncbi.nlm.nih.gov/) T2 X N LA 2D 4544, sdf
i3 W S B O | Y 7 S R o W e
Swissadme (http://www.swissadme.ch/) #1715
PEG % (Daina et al. 2017), ik HA KT+ ADME
P 5w B3 P R A3 BB E R o 5 28 2k
(Lipinski, Ghose. Veber, Egan. Muegge)%h
A 2 N2 ANULESR “Yes” |, FREAZGYIAEMLL
PEBSCHE R P PPA 1 1 43 R 25 ) B4 AT e (1
BIELE 2024),

B EAF RN PERLMTE swisstargetprediction
(http://www.swisstargetprediction.ch/) A “Probability>
0.17 RYERIH S 5, 7F Batman (http://bionet.
ncpsb.org.cn/batman-tcm/index.php) L “Score
cutoff>20" HUELRIHIEMLS, #E TCMSP (https:/
www.tcmsp-e.com/#/home) R B 25, XF L 3R
PRRRE AT 2 EE, TS RO A MR A T IR
BT L PRI 4
1.2.2 WL E FEM R 78T B R &
HIEE =

1E genecards (https://www.genecards.org/) .
OMIM (https://www.omim.org/), VL “Solar
Dermatitis” S JCEEIR S RO SN, LEEH
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Fig. 1 The flowchart of the study.
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FI) HOGE R 58 P #E A

TE venny 2.1.0 (https://bioinfogp.cnb.csic.es/
tools/venny/index.html) - 5 X 1 7£ 4% 4 25 i 43
YRR S DL S H O He 4% B8 SR A TR S A
A A B DXL DN Ay WA A% 2 LA 0 H OGP B 4% 1Y
BN, 2l AL
1.2.3 HEE AT ATEMM T A B R X
XML ER-ERMHEEERAMNEE PP

W AZEERD 5 P4 % STRING (https://cn.string-
db.org\EidiE %, #9at PPI M4, YR &
4 “HUMAN” , 30T Cytoscape 3.9.1 ¢
AR e — 2 Ak 40 A PPL 2 A RS . i FH
Cytoscape HY cytoHubba fi {437 MCC, 752#%
OB, AR L
1.2.4 5% “ZAY-mr-Ba-ERT ML E(D-C-
T-D

)5F|J ] Network Analysis %} Cytoscape 3.9.1 H

B9 “degree” PAJ “betweeness” HEAT43HT,
AL, TR 25 - BB -
2RI, Ao BRI O TE R LAY
1.2.5 BTEAZE IR MR 7 H A M B AR 3
RHEES

o WALEAZ T IE PR LSBT H OGME H R A AR
M PEACE Metascape (https://metascape.org/gp/)
¥R PEVEST GO 1 KEGG &80, RBIE %
AR REASE R DL P<0.05 25 5
ARt EXL, AR, @A FErE
(https://www.bioinformatics.com.cn/) i#f 17 7] 418 1L
43 #r(Tang et al. 2023).
1.2.6 57 F X1

P AZ O S AE Uniprot (https://www.uniprot.
org/)$& FXF W A4 Entry ID, 7E PDB (https://www.
resb.org/) FHAT A RLARMEH, pdb #5293
. #E PyMOL 2.5 3 sz ik 1 e | 25
BeAAK, 8] Chem 3D A XS AL OGP 521 T
1t . XF 4% 0 ff FH ProteinsPlus (https:/proteins.
plus/pdb_files/rcsbsearch)fiffi i 25 [ X & 1) 148 &
¥, #RJ5 1A autodock vina 1.5.7 XJ 445 H 20 4~
W5, EHER/NESRRMMEIEITE, &
FH PyMOL 2.5 {47 T4k 3D /R, i)
Origin 2022 F 4 Affinity ZC{EVE 4T 3UEl

1.3 Bf¥SEIRIGIE
1.3.1 WERERIMETERTEE

WA AZ T B2 U R WAL - SR (N T B 4E)
MR, OKEEHC, BEAR, oTuE, W4 . T
3, WK 30%. SR BRIy 00 48 A2 R
YIRS i T, Tk e R . R
WENS e, 7R 2R . UE . B . HEA
i,

Ik 1 3% B E2HE 420150 )7 B Hl & L
AV, AR IRUNT . A5 AREUS AL S B
Wik 0.2 g FHEEIH, A 25 mL20%ZEE,
FEALHE 30 min, B, CEEER)E, i 0.22 pm
UERRE, VRSN ARG . XTSI A A
PR LA 0 R BT L BRI RS L H s A
RCHE 435 M 0.104 6 mg/mL, 0.101 4 mg/mL
AR R VS TR o G R VR UK TRt 9 R A IR T
BRI ME: M 6.5, 13.1, 26.2. 52.3
104.6 pg/mL; JRIER 6.3, 12.7. 25.4. 50.7 il
101.4 pg/mL,

% F: . Waters Symmetry C18 #:(4.6 mm x
250 mm, 5 pm); FBNAH: HEE(A); il
K. 260 nm; W : 1.0 mL/min; fF & .
25 °C; #hkEE: 10 L. EAARSEEEME A1 0
1.

R 1 FEVBERREN

Table 1 Method 1 gradient elution conditions

I 1] o (ALshAH A)
Time/min ¢ (Mobile phase A)/%
0—10 1-5

10—15 5—15

15—20 15—20

20—30 20

30—-35 20—35

35—40 35—1

0—10 1-5

7k 2 A TRIESE(2016) . £RIFHIZ5(2016)
FITK I 45 (2018) 1y J7 il & kil s v, HL Ak
HRRWT . KWL MR 0.2 ¢ T
HEFE S, A 5 mL 10%H s, 8 kb33
30 min, i, BEZERE, 1022 um JERE,
YE R A VT
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XoF HE T TR A5« R R RO B R
HEA . JR1F . WUHFIE &, o FF st o vk 2 430l
7 0.10, 0.10, 0.104. 0.106 4 mg/mL A9 X & i
VW o R 2 TR JBOGT e ot V2 VR LA I T R B 2R 97 itk
JE. B 1.0, 5.0, 10.0, 20.0 1 40.0 ug/mL;
HEA 10.0. 20.0 #1 40.0 pg/mL; JRFF 6.5,
13.0, 26.0, 52.0 il 104 pg/mL; WLFF 6.7,
133, 26.6. 53.2 11 106.4 ug/mL.

6% . Waters Symmetry C g 44:(4.6 mm x
250 mm, 5 pm); FaIAH: K@B); KK .
260 nm; Vi : 1.0 mL/min; AEiR: 35 °C; #F
FEfD: 10 pLo BARBREEVER A5 0L 2,

x2 FELBERRES
Table 2 Method 2 gradient elution conditions

] o (Wi 3hAH B)/%
t/min ¢ (Mobile phase B)/%
0—12 2—5

12—20 5—15

20—25 15520

25—-30 20—35

1.3.2 UVB sh4iR B LU R 2545877

6 JE M BALB/e /MR 30 HIWH BIgA
B G Sh YA BRA R, FAlES S . SCXK
(") 2023-0004, FAFRLERE 2026 °C. B
40%-70%RY S5 shW) B, 12 h G RR /R G IR
T, ATLLE MoK, B s 5L 5 o B
AR T RFEEYREE RSP, %
5. ECUST-2023-001, F3#sp HAHCHLAE

UVB #&§HdH Sigma-SS01B 48 4MEI7 L
(311 nm)., BRI B Ge et al. (2024)FligHE
F(2022)M 77k, TR/NRZS 7 d RS R
oI, AR B DL R B gt N B
JRIEATIRE, R ARER LR 3 om x 2 em,
R, BT EEER SR 10 cm Ak,
UVB &S5 R 36 Jem?, BRSPS 1 h #6175z ik
7524, K 30 H BALB/c /NREBEHLMAL, 205K
25 X A2 (Blank) . AU X B2 (Model) . BHPE
XTHERAL(KFXY) . BAAEA% 1T He Bk B 4 (CCL,
2 mg/mL) . W ZE % 5 45 B = Wk B 4 (CCH,
4 mg/mL), %5 X} R84 AL X} BE 20 AN T 45

2y, HpdfmHERAT 02 mL, i HEHK
BRFEIAE/NRE RS, 458 5 min, LIS IR
FEMZ I, R BEER 45 25—k, 2L 7d
1.4 M7k
1.4.1 /IR B BRIEN

WEEXT LA REIC S IR F, S5 2T f 55
(O19Y M Jr¥k, XF R R R AT E . R
TRz R AR R PR bR, -7 R IE
W, JCLLMy 7 KA LU B B
“H7ORRREZIME, LB, AL
FERLUM, BB g, WS, HRERM/N
S R SR ARTE 4% 1) 22 58 W Vs o b 1
24 h, RIGHATIROK . AEMAMT R, Uk
O3 ) HEAT 95 AR - 41 (HE) ¢ 3 3F 20 81
A, HAx(Masson) e (PP IR LT 4RIRAS
1.4.2 4 1£F0 ELISA #&0

BN B IR R 5] 3R g0, B 3 Wk
AT, PEARWERSS, A A BRI, N VR
F£TF-80 °CUKA - F2 HEAE Ak 5] & 1hd B A5 72
B IR A rh | AN AR AR SOD, LA 3450 %
J& Ry B 5 AR B ELISA 38075 £ vt B 5 0 52 /) B
R 4H 4k PTGS2, TNF-a, IL-1B. IL-17 fY
T
1.4.3 Western Blotting

/N R0 207 RIPA B3 28 vl b 513K
IFAE 4 °C. 12 000 r/min 25.0> 10 min, YedE i
W o (I BCA 5 & & A k. &
TE 10% PAGE B (L1 (0)EEIE o, HHE63
PVDF [ b WRRAE IR T ) S%IBAG 4= 154 P4l
30 min J5, 7E4 °CFHIA 1:10 000 % BEr9—4L
p-p38. p-38. 1:1 000 7B —HL MMP9 .
1:5 000 Fi B () —Ht B-Actin R KT, ARG
TEZE B 1:3 000 #ifEn) HRP-LLFHi R E
30 min, f#if BECL &%, H Image J /4t
ST IR FEAA
1.5 BIESHH

S HH K FH GraphPad prism 10.3.1 #0443
B, 5 B0 DA B o 22 (eks) R, A1)
452K il One-way ANOVA 7347 o ns i JC i 4
ZESt, *P<0.05 NERAGIFEXL, **P<0.01
oL aTE AN

”
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2 ERE4M

2.1 MEABZEDRS FIEER
2.1.1 BETERRE 2R M AR S R XS R AR E E

FI4E SR A M2 Pubchem 42, k5 24 4
WALEAZ AT TGS, M4 ADME Ji JU) 7 1€ H
16 MEMERLS(FR 3), 81 swisstarget, Batman ,
TCMSP 4 2 i 16 X o #E , Bpi &R LA
J5, A3 593 ANIE MR YRR
212 MIERERFERD AT EEERERDN
Eg=Y

A M genecards, OMIM 8 PEAS 3] 1) 3¢
F “solar dermatitis” A&, L ELE FI)
Ja, 3403 AN HOBYER RAOCH S, SEAE
TG AT 284, 198 57 MRAEAZ T
TR ATATT H G B2 R B8 (B 2).
2.1.3 BETERRE B MR AT B MR RHEX
HoWER-ZEEHEERANEEEPPDS “%4
Y-A 7B R -FRiRT 2% & (D-C-T-D)

fii ] Cytoscape 44K N STRING %54 2
SFHMEA-EOMAEERMSKE, R&EFE
RINUA BTG TG AR KN XS B “ degree” Y =i
%, FHEPR cytoHubba {4 1PE4 MCC,
RENET 10 MO, 205108 TNF. IL1B.

® 3 MR RS

Table 3 Cordyceps chanhua active nucleoside ingredients

AKT1 ., IL6., INS. IFNG. EGFR. PTGS2.
CTNNB1. MAPKI, FHZ0H S E (A 3),

fEIL AL B, Al Network Analysis HY
“degree” AN “betweeness” #EFTIRIE ¥,
P “Z5W-RLor- AR (B 4), 15
FI A% O T Pk B3 3 W B e E BRSNS
N*-2 B FHMRFF . UFE . BRiF. Mofgmsnef
16 MAHSCHE S, MRIERS A 15 4>, N*-Q2 R Hh)
BRTFA 144>, DU . BRI oo 1140 8 M4
HE R
2.1.4 GO #1 KEGG B EE N

X AR A% T 2T M B B H OB Kz R
HEFT GO M KEGG &8, FFREi R ra]
WAk, 1345 T 1 066 S4:H3d 2 (biological
processes, BP). 55 2543 TP (molecular functions,
MF). 51 Z&40ffi4 43 (cellular components, CC)
(P<0.05), 3 Har 10 ALefr a] PR ABAE K
(Bl 5). ABMAEAZ BT H G & R AE I BP
FEEE TR . & BB R 0 1w
W, XPEE L. SRR RN AE; CC
FEEETEA . BB, WM. 4ii-3E
R AL S ; MF R EETE 5 2R
P R N N iR NS SO 1 S e T i SO

T A Cas 5 Pubchem % ADME “YES” %t
No Chemical name Cas number Pubchem ID ADME “YES” number
1 MMz E Cytosine 71-30-7 597 3

2 RIS Adenine 73-24-5 190 3

3 51504 Guanine 73-40-5 135398634 3

4 NO-(2 F2 ZH) IR 4 NO-(2-hydroxyethyl)-2'-deoxyadenosine ~ 137058-94-7 15168256 4

5 Wi 2',3'-Dideoxycytidinene 7481-88-1 64683 4

6 W FEIENS Hypoxanthine 68-94-0 135398638 3

7 JRHE Uridine 58-96-8 6029 4

8 i8R Deoxyuridine 951-78-0 13712 4

9 AU Inosine 58-63-9 135398641 3

10 J*H Adenosine 58-61-7 60961 3

11 N°-(2 B2 MRHF N°-(2-hydroxyethyl) adenosine 4338-48-1 96124 2

12 HELZE Cordycepin 73-03-0 6303 4

13 Mg#H Thymidine 50-89-5 5789 4

14 JRWERE Uracil 66-22-8 1174 3

15 2'- 4R T 2'-Deoxyadenosine 958-09-8 13730 4

16 Jig i W IE Thymine 65-71-4 1135 3
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Constituent targets Disease targets

403

(40.5%)

2 BMUEREREERSTERSHAMRRRTER
&

Fig. 2 Intersection of active ingredient targets of Cordyceps
chanhua nucleoside with those of components of solar
dermatitis.

AREFESE . AR RS 7. KEGG
S B A TRE 150 SAH5E45 H(P<0.05),
EHEHEA T 20 BYAF 5 38 B IE AT AT A AR AR E
(K1 6)o WRAEAZTT I BUMIRYT H G RES
I FEEEET PI3BK-Akt, TNF. MAPK 5%
W Z5RUL, GO A #rh BP SRR
AT O, I A R 3 o 5 e A R 7 L A B PR

EEEHR, CC 5. BMIRA <, X ke
SEEFE R E O S OIS, MF K41
IRe AR S5E 520k . AEFIEEMHDE, X
Al B 2 — SR WA AE A AT IR 9T H G R KR Y %
1%, 454 KEGG {55 srtr, WAEZTTtH
etk B & AL ——PI3K-Akt . MAPK {5518
BSE AR . ME s AR
[LTZE S
2.1.5 HFIIEER

P40 18 H R B+ RO S (TNF . IR,
AKTI1. IL6. INS. IFNG. EGFR. PTGS2.
CTNNBI1., MAPK )5 F RAZ 76 A3 i s
ME . BRIZERS | NC-QBRZIDMRTF . WL, BTt
T4 F X ARG UE I 45 2 B2 TN 25 % . 3R
THOLT, MRS G H AL T 4 keal/mol B,
AT DIIA R R 45 5 15 38 S % (Mu et al. 2025),
4 autodock vina FT75 3% A1y 45 S22 il Xk
I 8 43 PR (B 7), AT 0 A A T 28 0 M
415 HOGYE R R 255 54y, Horp PTGS2.

B3 MEREREERMM AR RECNESEEE  A: PPLE R, B: Hi 10 O A K
Fig. 3 Protein interaction plots of anti solar dermatitis targets of Cordyceps chanhua. A: PPI interaction map; B: Map of the top 10

core targets.
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" - BMP4
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——=ACE BLM INS!
-
TNF ACPI
MAP‘]@EMIF IENG AHR
\
EPO
—RADSI_ TLRS8
CREBIjyiger CD38
[# 4 D-C-T-D &
Fig. 4 D-C-T-D diagram.
Response to steroid hormone - ©
Response to decreased oxygen levels - ®
Response to hypoxia + @
Response to oxygen levels - 5]
Response to xenobiotic stimulus - & A
Positive regulation of protein phosphorylation | &) 2
Positive regulation of phosphorylation - %)
Positive regulation of phosphate metabolic process + & ~log,, (P value)
Positive regulation of phosphorus metabolic process | @ "
Positive regulation of protein modification process - @ 25
Endolysosome membrane - . 20
Endolysosome + . 15
Membrane raft - @ 10
Membrane microdomain - @
Endoplasmic reticulum lumen | @ ) 5
Vesicle lumen @ -
Cell projection membrane @ Count
Focal adhesion - ® e 5
Cell-substrate junction - ® ® 10
Transcription regulator complex @ ® is
Cytokine activity - ® ® 2
Flavin adenine dinucleotide binding - &
Growth factor activity | ® ® 25
Cytokine receptor binding - ®
Growth factor receptor binding - ® E
Signaling receptor activator activity -~ @
Receptor ligand activity - @
Signaling receptor regulator activity - @
Protein homodimerization activity [-@
Oxidoreductase activity @ !
20

5GO EENH

Fig. 5 GO enrichment analysis. BP: Biological processes; CC: Cellular components; MF: Molecular functions.
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Fig. 6 KEGG enrichment analysis.
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Fig. 7 Molecular heat map.
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PTGS2-iR IS PTGS2-N*-(2# LIt
PTGS2-adenine PTGS2-[N®-(2-hydroxyethyl)adenosine]

MAPK 1-N6-(2F% 7 B i MAPKI1-JILH
MAPK 1-[N°-(2-hydroxyethyl)adenosine]

B8 5 F xR

Fig. 8 Molecular docking visualization.

T4 BMUERHRBNZERSSE

Table 4 Nucleoside content of Cordyceps chanhua nucleoside extracts

HTE i Jhngne PRH IH PR HEA At Mt
Name Thymidine Adenine Uridine Inosine Adenosine /((mg/kg) Total

/(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) nucleosides/%
e 245191 241.06 5967.65 8 140.17 2491.31 1341.13 2.06
Content
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Fig. 9 Liquid chromatogram of Cordyceps chanhua nucleoside extracts. A: Spectra obtained by method 1; B: Spectra obtained by
method 2. Peaks 1-6: Thymidine, adenine, uridine, inosine, adenosine, and HEA, in order.

Blank Model KFXY CCL CCH

Day 2

Day 4

Day 6

Day 8

Ul

10 Bt 2(SD)/ MR BRAKTS

Fig. 10 Skin condition of mice suffered from solar dermatitis
(SD). Blank: Blank control group; Model: Model group;
KFXY: Positive control group; CCL: Low-concentration of
Cordyceps chanhua nucleoside extract group; CCH:
High-concentration C. chanhua nucleoside extract group. The
same below.

FLFE A FDOIRNZERS | HEA . L. BRTY), NG
R IPT H G R 2 6 M

2.2.2 MTEAZEIREUWIREE UVB i5SH SD /MR
Rk R 4ARTRIE F A

WIS — R IR, #2L7 dA2pERL, I
HA& KRG ad : (& 10, K 11A,
3 5) BRI REZ] 525 fox BRAd X E, AT O EH
BB . BRI, 2
WA AE AT SR B 1Y 45 25 (CCL+CCH), HEiR
X REAT X LA B B el s, 2D BENZD, A
BER,

HE ZL 045 5 (& 11B-11D)RI %1, R8I} g
ZHAEY PN Rz R 2 233 e T L/ Na Bl A AL B R
S SSORE T2 IR, AR 2 NE R s TR 254G
g L ZVHES B K, ] DL/ e b L A4 R A E R
e, A WLIRFE AN MR B s B2 BRI s o B2 S
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NEMRAFRE M, Bodd, MILBRIIE, 45k Aa; HEJZE4HSH R, r I/ Eike
AN, HEAMNIRAN R EEEIEE, & AMEERTE; R 4% B2 b S N IR A e
WA IR A Rk, CCH ANk i, Bomds, HERBZEVIE N . Masson
AR BRI AT WIFEEIEY), BOQGuRfAfe  Je@aiRal A, B2/ NRAE UVB BGTS

A C 015, D
.., 0d 1d 2d 3d 4d 5d 6d 7d 8d 2 Khkh Akdk e
CC CC CC CcC cc cc cc g c}é ®ok ok ok
| | | | | | | | | Eﬁ I L 8 a1 |
i I I T g 0.10 = s
Remove UVB (311 nm) Kill mi & |
i et G:atsr:nzsles 5 & 40 -
= £ [0} |
= ' E '|
= 0.05F =
2 ~ So!M _ B
E. : 5 |
W e S ey do
<$é§i§$;9 (5; <$3§§$§fg§**(53(;
B
Masson

11 $TEERBAIREE UVB X SD /NR KRV A: /NR& 25, UVB IRSSIEISN; B: HE I Masson 3¢ (14141
VIR (200%); C: FOEPERZA/NRE R s D HOEYER 2/ B IR SR IR ISR 1 L5 ##P<0.01, *#*%P<0.000 1
Fig. 11 Cordyceps chanhua nucleoside extracts attenuate UVB damage to the skin of SD mice. A: Mice administered with UVB

irradiation timeline. B: HE and Masson stained tissue sections (200x). C: Epidermal thickness of solarized dermatitis mice. D:
Proportion of collagen in skin tissues of solar dermatitis mice. **P<0.01, ****P<0.000 1.

R 5 WRTLAZE R BT Bt R RAR B RS R EL AR A LR R W R AR RS2
Table 5 Effects of Cordyceps chanhua nucleoside extracts on local skin tissue apparent indicators in mice modeled with solar
dermatitis (n=6)

25 sl HEU R
Groups Number of animals/pc
- +  ++ +++

75 FIX} HR 4 Blank control group 6 0 0 0
HEFIX}HEZH Model control group 0 0 2 4

P X B2 Kangfuxin liquid (KFXY) 3 3 0 0
WAEAZ R UG IR 4 Cordyceps chanhua nucleoside low concentration (CCL) 3 3 0 0
WALEAZAT I S MR BE4H Cordyceps chanhua nucleoside high concentration (CCH) 4 2 0 0

e JRER R R RMAE PR PP bR s -, BRIES, Jo2rit; +, MIRGLE OB, ++, RIRe, Jogth, &
B+, IRELIM, AB W, R

Note: Evaluation criteria for epidermal skin tissue manifestations; -, normal skin, no redness or swelling; +, skin exhibits
reddish-brown spots; ++, skin shows redness and swelling without exudation, with shallow wrinkles; +++, skin displays redness and
swelling with exudation and crusting, accompanied by deep wrinkles.
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12 B E RIS SD MR SR HANRAERIFIER R ELISA BURE ALK SOD (A). PTGS2 (B).
TNF-a (C). IL-1B (D)FI IL-17 (B)AIK N5 ns ATCEFE M, *P<0.05, **#P<0.01, ***P<0.001, ****P<0.000 1; T [H
Fig. 12 Protective effects of Cordyceps chanhua nucleoside extracts against oxidative stress and inflammation in SD mice. The

levels of SOD (A), PTGS2 (B), TNF-a (C), IL-1p (D) and IL-17 (E) were detected using ELISA kits and biochemical assays. ns
were non-significant, * P<0.05, **P<0.01, ***P<0.001, ****P<(0.000 1. The same below.
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X150 B WA AR A T SR U B H bk iz R S 3E 1 4
il MAPK 15538 BT VE R, 35 S8 Hris )
RGP LS R —2 . UVB BRSPS B
B MMP9 A Hb s 6 REZH A B (B 0 5 it 22

YAPEE A L B (P<0.000 1), FfH HA R

SR R IE B AN K E B 3 (aquaporin-3, AQP3)
L4 Jm 25 FI -9 (matrix metalloproteinase-9,
MMP-9) 3k, M k20 2 i 2 11 ek fi ok 1
1 E2 ik (He et al. 2020); Tang et al. (2019) %8
R TR RO REE T, S

A, X5 Masson G @ il 25 A —20(K 13),
3 Wt
MR RBIEREREFIGIT N5 S

T UVB HE&} )5 i8S Ak P 5 AL il (superoxide
dismutase, SOD)Hi&E M, FFFEAK T UVB FES &
1N ¥ (malondialdehyde, MDA) & &, 30
WF5TIE B R 2 BAT BUORTR YT H G R

PR RS 5k, AR PR B O] LU UVB % 259,
A
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Fig. 13 Cordyceps chanhua nucleoside extracts inhibit the MAPK signaling pathway in SD mice. A: Immunoblotting of p-p38,
p38 and B-Actin. B: Quantification of p-p38/B-Actin according to the Western blotting image in figure A. C: Quantification of
p-p38/p38 according to the Western blotting image in figure A. D: Quantification of MMP9/B-Actin according to the Western
blotting image in figure A.
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F ¢ 2R W L g v A% 2R B AT
PRAF . OBREERS . SFF L RER NI, N2 B
LRI 2019), RZ% 24 BlF 2 B b
e BT HOGPE Rz R A% T 2808 ME o 32 202 My
BRmENE . PRIZNS | NC-(2 BRZIPRTF . WL,
PR o o3P F SRR . L. HEA 5 H
ek Bz R PTGS2 . MAPKI 454 5% .
HEA XFRIMFPEER, 56— DRI S E
FHREPUA, A PSSR I 0 2 8% Al v 1 45
2017), WATEFREBCH ) NO-2 2 ZEHIRTF(HEA)
A LLE 0 TLR4 /309 NF-xB {5538 Hk
18055 g 22 MR e R B, R BT AR AE I (Lu
et al. 2015), WAL RIS HEA . 7
L RE, T LARRAIRAR 05 2 ALZH 2R P B S X
K-, FEmPLALRE J1(Wang ef al. 2020).

Wk 2 2 B B B AR b, K LR AEAE
TRBIMERE S F2E % T MAPK #
PI3K-Akt {55 i . 22 24 5 1% 1k & 11 P
(mitogen-activated protein kinases, MAPK)Z %
£ 45 4 B S 5 I 19 B (extracellular signal-
regulated kinase, ERK) . c-Jun %4 3 A Ui 354 il
(c-Jun N-terminal kinase, INK)F p38 2254515 1L
#H 13 (p38 mitogen-activated protein kinase,
p38 MAPK), Z 54 E . /fk. T
FRAESN . p38 HHHR N MAPK1, & MAPKs
FEW R Z —, TEYH ML T 50 h K45 &
SRR, s 4SBT0 5 LA AR JH T (Bax) Fl
HLAT-(Bel-2) (Cui er al. 2022), Xu et al. (2024)
5% & AT 1 28 A6 75 S By al i i MAPK
M Nrf2/ARE 2% % UVB 5550 [ ko6&
fbo B, JEZR /RS 32 H 58 MAPK
A TIRSY

UVB B 5} 2 ik 50 DNA #if), MAPK {5
S PRAE (Lee et al. 2018), M@ i 48 5E
B, g i 2 B AR ORE A M Y A i,
IL-17, TNF-a, IL-1B 2&N 125010 e R A
T, ARAE . A0 T R S N A AR AR
FRAEAR RN, I — AR A R AE R IL-6
MA R, B H O R @™ E . SR,
UVB B R ik 257 A K BTG P4 ROS, 3L

FALR S, ERAE N . 1 ) ROS BB 4
YA 20 L PN ) R A R AR T B A AR T
%S MAPK 5 53 I 306 (Xu et al.
2024). MAPK {5553 i (0 EIEE Ak o<
Ji B VU 3 A B D A 1, DA S R R B
RS, X ALE H OB R R — KERE, BTLA
A 3 T ARG I R Bk I A ) S, DA
W5 AH G R AR MMP-9 188 /K>R8 B/ B
O T R D B ) S i ARAEA BT R 2 e
LR AT RN T, HsR MMP-9 BRIk, B
1B IR PR Rk, T — 2015 3 I i B
file, R IR

755 BRI A IR R N A g 2
(PTGS2), XFRHEALRG-2 (COX-2)7E 5 RIETH
A I R R s AR, HRA
FNBOIG B 422 FH T 200 B DY 9 R R DGR A A2 R
SEARML N F A KK FHES, BRFlANE. LK
F1 492 41 ifd( Tanaka ef al. 2024), % PTGS2 jfisd
BRI . PIRAINAE AR, ALk S REE B Y
R, ALAE ST S AN I oSS AL At AT 2
LS HTA AR N R A U 7 A TS
Jlf 2% (Alexanian & Sorokin 2017), PTGS2 Efi T
WZHEFIN BT, 3X 55 28 232 1 & AR AT e —
ESGHS

YNNTR Y 2L B T I R ) 53
ALl . 1 AL S (catalase, CAT) . 2% bt H K-S-
R4 (glutathione S-transferase, GST)FIZF L H Ak
1 E AL YT (glutathione peroxidase, GSH-Px), &
138 1 W BRad B ROS e 4 Fp 40 it S Ak A 5
i, Azt UVB BTG , Bl Al T Pk s w5
(SN NTITR 727 N1 K 7 = K 2 S P (L e =W <)
KAEAEAE, b 48 Ak SN R 7 30 T ] 4 e ke
TR S 4R i (Kawashima et al. 2018).

ABFFE R FEH B R WAE AT SR I
TEA ML S R, IRl — RS
SIS IIE HGE 1 1 MAPK {5 53 1% & 4% 1t
H G B 2 i fE I 14),

WAPEAZ S Oy i ik 2 AR 2 ek B A H
JCHE R R /N BUh R SR U EARVENT, KB T
WIAEAZ AT IR Z ik ie . 25 S 09 1E ML,

250215-15



Research paper

22 March 2026, 45(3): 250215

Mycosystema ISSN 1672-6472 CN 11-5180/Q

A

ROS t DNA damage
/___‘\/ = = |
SOD % MAPK &
PTGS2, IL-17, IL-1p, TNF-a, MMP9)
B Il

14 2 FHLHE

MAPK 2
A: UVBiES/NRERS R 73T 0L s B: BAERH BRIIIRTT HOGHE B 98/ R 235 HL ]

Fig. 14 Molecular mechanism diagram. A: Molecular mechanism of UVB-induced skin damage in mice. B: Molecular mechanism
of Cordyceps chanhua nucleoside extracts in the treatment of solar dermatitis mice.
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