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AT ERARAFRIT 0 E &3 B 3 i E
BBk A0 A% 16 2t 1R R K v AR AL

R REA REE W RS RT AL kAR 2T
1 bt BE 252 b st 100029 52, Jb 5t P I 245 K274 =B s BBt , ALt 100029 ;
3. W H R HEE BEIR R B 2898 BT, AL 5T 100029

WE B 6. KT E 2B (RYIHS) s8R Bk 5145 KR 80 @5 a9 P8t 48 R R AL E L], 7
% . % A UHPLC - QF — MS %+ RYJHS ¢ 5 s #H 4T dE Fedrtb ], % 75 RARM SD K K ML A 5 41
(Normal ) AER 20 (Model) . = T B2 z2A ( TEA) \RYJHS 4K 4728 ( RYJHS — L) & RYJHS & ¥4 ( RYJHS -
H), BEFHEN, EAREK R L LMEIRA 0 Gy B R BIHE TG R RIRG D | MG 5
E Y%7 8 B, i) @A B Image] M FFRAE QI @A I, RA HE $ &I KK L1805 2 5 5
TORIRELLE SR AAEN IR, THREGE 4 BRIEF A A E A RYJHS 297 20 % ik 4142
HAFDIA EEEGRUEF M, T2 FEORFTHRE EHH, 4R . UHPLC - QE - MS 3% 1%
1 490 AT iz B oMy, 45650 A ) ) BRAL M R T 43 B 95 AME R A, A )G LR AR T L3
JAah . RYJHS *T A2t 200 Rk AR 45 4 @ A, 32 3 &3 (P <0.01) , i8R R4 M BOR B A R K
2 B2 8 (P <0.001) | B E I R ITAR TR AL 49 (P <0.001,P <0.000 1) , L ZHmL2ha
HRAEARR, BORAFERZ TS AZFG, L PERNAL EFMAKR AT EZFEAEAES
3183 AN;RYJHS a5 A ks k58 2 F RK R G 1614 A, #t—F 54 25, RYJHS TiE
HB1186 AN FHARES , AT R0l R AR ARSI FEEBAMBINARERBMENT,
GO L4 HME®,RYJHS THEZFA R OAAMFIREDIRGE T FPHLAR FEDRBA
B e BE A M B A F i KEGC GRS ME T, ZFFORFFE TN E G mie g RA
¥z W BAE A MAPK 125 i@ %% PI3K - Akt 125 @5 WA M &G 2 ENF6%aKE PPAR 12
5B # NOD #2445 58 B AR HAHB RS, 4538 RYJHS T AL 205 &Ik 3145 ) @i 5, &40 R
FRYGEIBANR IR ERFF, FORAFERR T AR TSR X FEEE MIEMES,
KRB AT HFRERORBSATFIRA X, LRER NG S IR K4 e S IE R ) fe AT 5037
BT S B A RE R PR AR

IR ACH M R R ARG ;’ﬁﬂ%éﬁﬁ; ¥ & Ihs ,%é)ﬁéﬂ'—?,gﬁgﬁfé

FE5 2K S R285.5 XHkERIZES A X EHS:1002 -2392(2026)08 —0014 - 13

DOI; 10. 19664/j. cnki. 1002 —2392. 260155

TR A O Bz Bk 451495 ( Radiotherapy — induced skin
injury , RISI) J2& /g8 ey v A 7] o R ol o Sy DL
AR, I KRR LLBE WL B , 2 8L 4

Y78 B HA 2026 - 03 -24 & 18] B #A:2026 — 06 - 30

EEWE WK A ARG E I H (81973783)

YEF BT 1¥52 (1996 - ), 2, T HAF 5 4 B9 Oy . WP oS B 45 4 B IR

A e R I YR

* BIEMEE G ZE(1977 - ), B A BIRFSE 5L AF 58 05 1] - vh S 24 B
TREF AR 2RO 5 1 FHBLEI ISR .
224 (1966 - ), T A 28, AR BN, WS D5 e s
B 2555 By ¥ A e e B MLV o

5 R k2= 40 45, 7™ F 2 W TICTT B 3% Sk R R 3 A O
JEA . RIST (% 429 K DNA #4453 S8 AL 8, R AE
AN X e N e S NN =R
IR RR M A A BRER AT ) RIST (YR Y7 75 B
Rl 11 1 e 0 ARG T 0 S W 5 & e R A D

ZHE Hir, SR, RO AR, SN MR .
R TORE 5 6 AR W Y A A A A B — 8 9T
R B L2 B AT A7 BR TSR R R B SE S pE
= LEREFE ( Triethanolamine , TEA ) i 1E 4 FH $1 Bt
B0 IR 2544 P (E — 350 TS B L BRI 5 45 3R B
AR AR Bz 46 2 A= ook 3 R 3 45 R A 1 O
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s BB A, i — 25U RIST I R T 10 F B AT A7
FERFEARRS

HEE S, RISE A &g F <0057 “ KBE” “ 9
" B M ARG, HL B AR SR RISE (Y 32 25
g B L AR PR R T AR ST, i — 20 L R AR
“PRATEAR” Z AR5, LR B R B R T BE S 4 i ik
VIR B RS TP I i s AN 87 . RIST R
BLBAR Z2 0« AT A TR T 257 B R IR &
W2 DIIAGEE SRS TR ARZE A E N ] WL as AT
A WK FE e B 2k 5 alrE R, Bk, 3
7 RISL B H BEIR T VA V8 T 2 T b 1k A
S I A LS Az USSR ™ (8 J 00 2 17 A58 ey ¥ Ak
g HEsh Bl e e g,

RYJHS J8 H(AMRHE %) , 2GR & AN & 7,
FATEIRE T b kR RS 2 sk, 5 RISI
“HRERAMI IR R R | 2% DK SZ 30 A A% L LA B2
. BAWFFEIE I, RYJHS 7830 ) 535 4 5 [ g A
HANTHAE B J7 1 E A — R, SR M0, HH T RISI I
PRIGTT B S g Hs LRI A = L, /5 i — 20 1)
B0 KRBT 90 Gy BV B ST ST RISI K B
BRI L= R SN R IR RGEEAY RYJHS
XN T A A S MU YR I R, IR 45 A B AL AR
TS AEVE ML, LA RYJHS A1l R I FH 4 41t 5
9 KBRS | - Ry HAth v B 2536 97 T BT B S
KR HLRI A S $ it S5
1 #R5FE
1.1 2%

RYJHS FAb 5t [F 475 B A R 2 ] [R] 7 il 24
W (25 E Y 211020906) ; = 2 B REELE (T
¥ W H ¥ E Janssen Cilag 23 ),

1.2 FZH]

HE 44 (138,71 & ( Servicebio, G1003 ) ; KK A 2T 4
IR & (A9, RC0065 ) 5 Anti — Collagen T HiiA
( Proteintech 14695 — 1 — AP) ; Anti — Collagen I1I {4
( Abcam , ab184993 ) ; HRP #51ic — ¥t (ZSGB - BIO,
ZB -2301) ; % % 11 i} ( Promega, V5280 — 100UG ) ; &
FA I 30 770 VR A 9 ( Roche , 11836170001 ) ; 7 % it 417
HIFIE & ¥ ( Roche, 4906837001 ) ; TMT #x ic izt 7
(Thermo Fisher Scientific, TMT6plex 1861431 ; TMT10plex
90111 ; TMTprol6plex A44522) ; = Z Jt & Bk fR 4 h
( Thermo Fisher Scientific,90114) ; PBS & M¥& ( Gibeo,
10010031) ; HEPES ( Sigma — Aldrich, H3375 - 25G) ;
Tris(B[$7 T, 1274227 ) ; FHEE( CNW Technologies , LC —
MS 2%) ; Z i ( CNW Technologies, LC — MS 2% ) ; H fig

(CNW Technologies, LC — MS 2% ); £ R ( Sigma —
Aldrich,LC - MS %) .
1.3 S

Precise % 5 F EL 42 N % ( Elekta Ltd. ) ; 26000
RS FIHL ( Sony Corporation ) ;5424 R HUAIG L =5 i 25
LML ( Eppendorf SE) ; BX53 % 2% B fif 5% ( Olympus
Corporation) ; Donatello %420 Uit 7K 1 ( DIPAS) ;JB - P5
RIH AN (R DR AN T A PR A]) ; RM2235 #Y
4% XV AL (Leica Microsystems GmbH ) ; JXFSTPRP —
CLN BIVR R BIFBE A ( F 045 920 R R A PR A W) ) 5
MX — 150T B SRR (it (5 50l K AT BR 2L
) s LG) - 10C BLY VR TR AL ( 170 BF A B BSR4 &
JEA BT ; Vanquish T = RO (6.3 2R 42 ( Ther-
mo Fisher Scientific Inc. ) ; Orbitrap Exploris 120 =5
B E {Y ( Thermo Fisher Scientific Inc. ) ; Synergy HI
IR FLARAS Y ( BioTek Instruments, Inc. ) ; NanoDrop
OneC B & 2y 6 OC E it ( Thermo Fisher Scientific
Inc. ) ; CentriVap %I 2§ .0 ¥ 4 1 ( Labconco Corpora-
tion) ; KF — PRO YY) F 47148 R 48 ( T BT AW R L
AR A R 2 A ; Image] #K 4 ( National Institutes of
Health)
1.4 3

fl HEMErE SPF 2% SD KL 75 1,6 ~ 8 Ji ik, 1K
(220 £20) g, bRt 4EE MR SL R S Y BORA IR A
AR AL, SRS Y A AR UE S 1 110011251103062973 , 3
Yyl 5 T b HOAC BE B I R B2 27 F S TR HE S 3 5
P RE (22 £2) C AHRHRIE (55% +5% ) 12 h BR
PEER, H AR EYOK SR PEFESE 1, AR
o H A B Bl PR B2 27 AE 5 T 5l 0 4 B At (48 3L
5 :ZRDWLIL240102) , Ifi% 4§ ARRIVE 2.0 #iei5 i,
SEHG IR A Sh ) ) AR SEAR BT R R i 20 % R
SR TGS ERT ANEE H E R UK SR B N GE A
SUPIESL, 37 BIHE T PPAL IF SE it NGB AL
1.5 25yl e8 KAy

TG RYJHS 894657 iy, BOH R R FEAS 2R 17
UHPLC - QE — MS FEARACI 4 ARl AR AR i b
B FRBOBI R 50 mg, IILAAR UK (P B S0 7K =2:
201, v/v/v, FEEER NER) i ETR 2 5 219 (35 Hz,
240 s) VKRB 5 min, BE 3 IK; -40 CHE T
WEEMET 4 CE.0 (12 000 t/min, 15 min) B E,
0.22 pm JEMEUE S LHL,

3% % FH Vanquish UHPLC &4, (4% 4~ Phe-
nomenex Kinetex C18(2.1 mm x 100 mm,2.6 pm) ; Ji

A A N5 0.01% LFRHIKAR, B B o4 5 N
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ZIE (11 v/v) s BE G EHRIE 4 °C ERERE 2 L, i
K H Orbitrap Exploris 120 15 20 3B (X, 1/ T 3 F45
K AR — 95 =95 Full MS 43 3% 60 000,
MS/MS 7383 15 000 , filf 8 §E 5K FH stepped NCE 20/
30/40, EuHEAb ¥ . B 4R B8 4 ProteoWizard #5 ¥t f
mzXML #8205 , il 3 T XCMS B9 R P2 ¢ k47 06 42
B 55 58, I 45 G A Bl R it AT Ak A i R
( Biotree TCM v1.0 5 BT - HERB v1.0) . fUili¥ii ke
Z: 18 MSI FrifEST N Level 1 -4

1.6 Zh¥srd SHRIH &

FERENIEC T2 75 ORI A IR H 4L BRI |
= BERE L RYJHS (A% 41 K RYJHS &40 41, B4
15 K, e & i B R 6] B B G 2 F 35 1R 5 41 40
LN R AT 2B SRS BER REJS 4 JRI U K
LU T B 1T 4 DA B R 4 A | R R
J5 8 JRIBUR B4 AT HE  RAR AL 4T e 8 & COLL .
COL3 Sy AL AP IB 5 i 24 a5

TS B R A A A RS 18 At 57« K R IR I 6
W22 IS B BE B (29 4 em x4 em) , LIS HGEERS R G
SR AR R HAR 3 em YRR FRGTHT . BRIE W 41T
RSS2 T AR 90 Gy JRiB R (S 4k Be
i 6 MeV , 73K 600 ¢Gy/min, Ji FZ#E 100 cm) ZE 57
RISI A7
1.7 25T

TR HRGHE 1 RIFIR A T RSNy +
BT T e RO o D (1= o 3 K e WA N A £ i
PR N BGE s Y SR B Ak . ARF5E S BRI RSP
2 B AN 2 4 500 Bl S I B R 4 255 5,
0.8 ¢ RYJHS 5 1 mL Z Rl TR A (KRWE N
0.8 g/mL) , i JCH A Z SR 3T H X R, it
FHFIE 120 pl/em?®, LAZG 34 &) 35 55 RE G DX ek 40
B A R I 2 T 2 A | 3 G 24 ) ME AR ol B
T t1 RS S 2%, TR 25 25 FFSE 1 h, RYJHS I3 4
H4525 1 W RYJHS Rl B H 4525 3 Ik, P4 &
WERGH R LA R —3, = mhd s AT =
CBEREFLE 1 WK, VR AT VU B B R IR 45 2 R 22 ] 5
RYJHS 43—, BIR A 2 ) 3 Bk K BR 3 A
AHTH R, FREe 20 1 h, LB 1 HERER 259

H A FH v 24 ) 39 o R A 5 L R RS
R IEVER , S S 06 v X L 5¢ 4 4 A o el 1A 3 1
TR R SR | AR 5 >R FH B4 1T R 45 2t 42 1
FRR 2GR I A H 28 2900k X 2R A 55 e A
T, DAL RO AR 22 5
1.8 JR#iirAh 51k

il FHPRUEAL R 7 AR R ST 48 h % BRGS BT J 4

I TSR IE S, AR 2 S HOTAL R R
YRR AL RRLLBE B | 15t 9 RN 4 i ) A7 AE A AR
BE o Ad ] Tmage] BRI 2 32 52 W 1 2 i AR IF 1A
AR, AR ERIITHE. BRESH - &
GG W AR A HEA — BB T A AT U R 2K
A BRSSO T— B OSSR EH A Image) THI X
R, FRANZ SR S E s AR
1.9 FZRRAZL2E50Hr

R R bR A [ 58 7E 4% 22 R W00, B
B AN A IR AL BT 2 A HE SR A A
Jis FEAKACE AT IR AN - 4L (HE) Yot Je@ bl A
FH R PER S [ 2, 0 e BB AT B U K A
ForHr, SR Image] M & 2 JE R, I F x 200 £ 40
PR R 2 R AN M i A R R B A
YRR IR Z A AN S B A7 0 el 4, 2
MREFBCEBIME AR i sh Y B —SeiH{E ., HE 34
P R A AN A 25 S I N B3N SE R,
1.10 RIRELIYt

PR B A W FEA Y B s —HOR BRI
B = KA, R KR AL - 37 WK R 10 g 4 )
(RCO065 , -4 A= Bk A PR A F]) YL 8 60 min,
IR 30 s, B LR K, S B A AR
R, VIRTEWE TSI R ICRE IR (1
Image] ( Fiji ) 766 i X B ALEEH 10 A HES W, F
AL ROL RBRTE 5%, H- R 4 —F- 3l B E 7 &
PSR FH:AS 5 ,i‘l‘% FH A4 TE AR H (% Area = FHE AR/
AL x100% ), BEKY)RIE L 10 FLEF 15 5] —
% Avea {H ,VE R G AT
111 gt

B R IR AL 2 6D e i iy B B 2 B KA ), R
FH pH 6. 0 FrBEfRER 2% Mtk =5 i = IR PR B2 10 min,
T o R I A F S T O O 1 AR M | R R R A 1
PR R, ME BRBR M ERER, 3% H,0, IFH
10 min,5% BSA ¥ [ 30 min, 433 i1 —H0 Anti -
Collagen 1( % BE L1 . 1: 200) A1 Anti — Collagen 111 (
BELLB.1:1 000) ,4 CHFRE R, PBS P& )5, TN
HRP FRic i L EP S =0 (FR RS LU 1:200) , 2= i 7
B 1 h, DAB {0, JR AN &2 JL 40 M A%, 46 B & It
K, THIGEN RPER IR E R, ARG i PR
TECLA PBS BC—1) . VIR TOG22 s T e, i
JH Image] Z A4 BAMEGY 5 X 54T 10D/ Area - 5E
ST, 10D/ Area = FHPE YL (0 B4 0% 2/ 44 R i AL
1.12 AT

FHEI G 4 J8 M\ IE % 2 ( Normal ) 455 %Y 2 ( Mo-
del) 5 RYJHS @441 (RYJHS - H, LA F 5 H 4274y
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Prh @K RYJHS) & BEHLIEH 4 H K BRUIR S5 5 1 Jik
ML THE AT =0, AR A E &
I BiER (LG - MS/MS A6l -5 Bl 2 K& 4% DIA - NN
B ( https://www. nature. com/articles/s41592 -
019 —0638 —x) (version 1.9. 1) XF LYK DIA JFi ik 4
HEATHE BT R SO B, R AR A [l I A
J£ LA Pullback strength 1 1k, 31 5 2> 20 4 ; Pullback
strength = log, | FC ( Model vs Normal ) | — log, | FC
(RYJHS wvs Model) |, Z{E 8 KRR T 101 f5 387K )
TEF A AR BEBOR 5 4N T (Rich factor) GE XL
R 2E S AP ER R GO Mkl KEGG i #1481
HHZFAHTBRLEARZ I, T2 5807
AR HTP R E R, X EFEATT GO/KEGG &
LML G B A EAEMIZS (PPL) b S et
113 geitsrdr

TR LUE = bR 28 (x £5) 3o, S A £
SRR LAREAS S DU IO PRI 6T A8 5 23y i S
it , SR HIRUPR] 2% 5 52000 i 7 22 0 B oA i TR 87 L 26 1]

1.8e+10

1.7e+10
1.6e+10
1.5e+10
1.4e+10
1.3e+10
1.2e+10
1.1e+10
1.0e+10
9.0e+09
8.0e+09
7.0e+09
6.0e+09
5.0e+09
4.0e+09
3.0e+09
2.0e+09
1.0e+09
0.0e+00

|
|
L

i
J!, |
I

]
" fl

\,‘ I |
\""l"

Intensity

1
I
I\

L
|
I
" [V

T T T T T T T T T T T T T T T T
- —
I ~

Time/min

RN B A8 H AN, B R FH Geisser — Greenhouse %
1E, 55 4.6 .8 JAA I HTAUVE R B SR T RLN
BRI B A AT, AN AR B I AR () R BT
YOS T AT R Shapiro — Wilk 4 56374/ 1
A, R Levene BIga 1N 7 25554, A IESMER
J7 22 57 M E R B 2K 5 22 53 BT (one — way ANO-
VA) , S5 AR50 LIS Ry i — 2 BRI T Dunnett 23
IR IE s NFFA 45134 R Kruskal — Wallis #55 , If
RYETHE R Dunn’s Z 8 LA IE, B 4242
S K FDR (q - value) I Z BB ARR, L
P <0.05 WESAEGFE L, Gitmbr XAER
GraphPad Prism 10. 12 5%,
2 H#HR
2.1 RYJHS 25%) UHPLC - QE — MS JE#E ARG

KH UHPLC - QE - MS 7E1E | i & 74T Xt 4
BRI T AR AR b2 B R, T MS1L/MS2
T DU 5 T AN, FEAR A 1 490 AT HERBL AW,
MBS FIEN(TIC) WA 1,

6.6e+10
6.0e+10
5.4e+10
4.5e+10
4.2e+10
3.6e+10 -
3.0e+10
2.4e+10
1.8e+10
1.2e+09 -
6.0e+09
0.0e+00

T
=)

T
O 00 \O

Intensity

\ |
\ Il \ \\ v
7 .J \v\}\f W V ‘v\v\}\‘l;h\_ W
__J il T

Time/min

2R R B R (EST ) TIC, 45 B IE 85 A6 (ST ) TIC, B H bR 1 19 4 5 S 3 T MS1/MS2 3% 2 E iR 45343 ( score ) fifi

AR MERARE (TR R |

1

£ UHPLC - QE — MS {ERAE SRR 1, 454550
TP 2 R 12 3% 1) — M BRAR RRAE , X 8 16 45 itk
AT G Lipinski F0E, IF B8 TPSA <90A% 5
1 <XlogP<4, FZHAF 95 Mgk isr. Fvd ik
FF, B 10 A AH X 5 32 BE A4 A Bisdemethoxycurcumin |

RYJHS 25%) UHPLC - QE — MS JES0 45460

Azelaic acid ., Methoxsalen , Licochalcone B . Echinatin .
Liquiritigenin 7 — hydroxy — 2 — (4 - hydroxyphenyl )
chroman — 4 — one 4 — Hydroxybenzaldehyde , Desamin-

otyrosine , Demethoxycurcumin, W38 1,

x 1 BUERGREEERS PIEBREZRE 10 HELEY
By EY LN RT/min m/z e i AL
1 Bisdemethoxycurcumin NEG 6.898 307.097 6 3.22 x10°
2 Azelaic acid NEG 5.535 187.097 6 1.37 x10°
3 Methoxsalen POS 6.208 217.049 9 1.17 x10°
4 Licochalcone B POS 5.555 287.091 8 8.37 x 10°
5 Echinatin NEG 6.018 269.082 1 3.30 x 10®
6 Liquiritigenin NEG 5.688 255.066 5 2.92 x108
7 7 - hydroxy —2 — (4 — hydroxyphenyl ) chroman —4 — one NEG 5.688 255.066 5 2.92 x108
8 4 - Hydroxybenzaldehyde NEG 4.582 121.029 5 2.84 x108
9 Desaminotyrosine NEG 4.728 165.055 7 2.78 x 108
10 Demethoxycurcumin NEG 7.000 337.108 5 2.32 x108




A S

- 18 - Acta Chinese Medicine and Pharmacology

¥

2026 4 8 A5 54 H5 8 M
Vol. 54, No. 8, Aug. 2026

2.2 RYJHS f& B i bt 495 0 v

S PEAL RYJHS X} RIS A1 1 & &2 (942 vEAE F, 76
K RISI #8543 0l 246 7 = S BERE K RYJHS {IRA
AT, O HEAT O 0 4 240 R 5 A A R AL AT,
FE TR LA B R B, RS 50 1 ), A5 A 38 s B e
A Ak B AR P, HE DL ZL B | 36 T HLRE K i T N
Fo BBIAH 5 = 2 B4 RYJHS 25 25400 L, H R Bl
LR BRERE s, B2 A, kiR EA
P 0 TR 4 T DL O A A R R AR i A
FER AR, O 2 2R UE— 0 R = W A
RYJHS R | 1o 491 4 6 () Ak g L By B, 1L = 4l B g 32
 BERRE 5 R B A — SR AR, B A vk
JLIE IR A, 5 4 A B HEABRE, =2

B4 K RYJHS 14l K BB Zx il 4 5 1 L 2 Ak
PN FRAY R AR R A b, B 6 JH 5
8 JA, Bl — A G, = C B4 B RYJHS T i 2H
FRAY B iR di b, Horp RYJHS @i 2i 46 58 A W33 3
WEFIRE (K 24)

X 2H R BRI A TR T AT 23808 d o b, HEAE R
AN A5 AR T A BE A R e, T O
AARIE TR —sh Wy A [l s fa] sk i 0 52 00 5080 | A
WFFE LIXUR R 820 i 5 22 50 B Ve b B2 S itk
ZE RN IHE] TR0 B E (P <0.000 1), 205 354
NAEZE (P <0.01) , A XLE F] i 3 0 (8] x 2 5128 5 AR
FH(P >0.05) , 45 75 A ] &b B 21 8] A& B4 7K SEAEAE
z=5, WK 2B ,2C,

Distance/mm

A B
do 18 2/ 4R 6/ 8/ = £
i';] g Day0
= S0 Y
TR 4 S 0 1020 30 ®
Distance/mm
] £ 30 Weekl
B S
< I ®
N2 0" 10 20 30 Week2

RYJHSHE i

444

320

10 Week4

a 0 10 20 30
Distance/mm [2)

=)

- W
o o
o

Week6

Distance/mm

0 10 20 30 Week8

Distance/mm

RYJHSE#i4H RYTHSAK AT

€
110 1
-o- HEAYL

100 - =N
% —&— RYJHSK S
= 90 5
& —¥- RYJHSHE 4L
£
S 80
=

70

60 T T T

4 6 8
week

WA SAE d 0.1 JE 2 JA 4 8 6 .8 A AR AN AL IS ; B. 45 2 A0 T 6 B[R] A5 f 9 & R B R CL 56 4.6 .8 AN A AR A 1k
HhZk AT A 28R A B A I XUR 27 22900, - E4T Geisser — Greenhouse 15 1E ; BB =508 P <0.000 1, 4050 F50U% P <0.01 , B [A] x 253 H.

B P >0.05, 55 4.6.8 JilG I LUEALME A8 S I A4S0 (406 B 74

K12 RYJHS et R Pk B R B T P S DL B R (n =5)

2.3 RYJHS B HUR P SR 05 44U FEES 1
PR 8 JH , HE He (0t /s R BRUIE 20 K k&%
HTe e KRBT TE M JRIER 5] B AR R I

R RAPEANMIBE 515 W R UM G, B 2 K B
B B G A s, AR B 3 B Bk Ok g 2R R R
AR, I BB S A0 IR 11 5 R TR BT TR i 45 A i
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o SR, = R R B S BN RS R
PRI SRR, 22 RYJHS 1077 5 KR
JREL LV BARZS Bt — 20 k8 | AR 2 35 B2 73 TR FE AR
SRR IS v D 2H A B Ol W A | 3R R JRE R 4
UTIEH  H B RAERIEE | B9 L B i I A5 B e 2
R se s, WIEN 3, N dE e HE HEU2PR0 1 %0
P, FE— P XAR RS AR 8 JAl 45 2R Bl K ik 4 4136 B
JE EL R R AL AN 1 S B SRR e e e A T 44U
BEERT, SRR, SERAM Y, = LR
RYJHS fEARZH AT RYJHS 13 451 2H 2 B J52 2 241 ] {8 AR

(P<0.01), RYEANHLEEE /D (P <0.001) , [ Jik Kt
J@ A EE (P <0.05,P <0.01,P <0.001) , Hr,
RYJHS mi#ii2H 35 K J5 B 4y (36. 46 £5.36) pm , #2317 1F
WA REANITTECH (35.00 £4.12) 4~/HPF 2
ANHXT R SCEEC I, IR T R
5 HE JE&2 A5 R — 2, #2718 RYJHS 4524 )5 Al ik
B R BRI M e A8 403 5 3 B S i R L B RIE TR
T Ko g 2l IR, H RYTHS (5 40 15 2 T0 24 41 24 45 b
b SRR E H ALRE E, W 2,

20X (R

100x

200x

FRRI

=LA

RYJHS{EARZH

RYJHSE 4L

K3 $RIBJGEE 8 A& IR 4R HE YR E MR (n=5)

x2 BEREE S FEREHE EEEIRILE (n=5)

3 RIIRRE/ RIS ARMYE ST
pm (/HPF) (~/HPF)
EHA 33.76 +3.28 22.00 £2.24 34.80 +4.82
AL 89.42 +7.82 338.60 £43.52 2.60+1.82
v 52.52£4.80° ** 65.80+6.87" **  10.60+1.52***
RYJHS i8] 44.62+6.37**" 65.20+5.26"**  8.80+2.77"
RYJHS miffid]l  36.46 +5.36* ** 35.00 +4.12" **  14.80 +3.83* "

IE: HPF. S5 08P, S84 A, *P<0.05,"" P<0.01,
* % P <0.001
2.4 RYJHS {6 i e S5 TR T ek 25 o s

VAT RYJTHS R TSR 1 B IR A5 495 J5 B T R S D
DU S S r 52 e, 150 BR S 45 8 JEI X 45 A Tl
PR X347 R AR B 21 ( Picrosirius Red, PSR) 4 {6, I 8%
5 matr, KRG EALER BR, B H KR
B R B S AT A s A o BOEATHXT A R . K
B FRASE AU 2 A1) T PR DX Sl e it % 2 B 00 9 557, G it 2
e g ELVE N BT A M ZE L, SRR U 5
JRUURRA R B i, SR A L, = SRR
T2 S 0 50 5 T SR A5 S — 8 i e 3 (H A
SARE . Y RYJHS T, 40 R A I e (438 58
LR Ao BN ESE  Hrh R A I R S B R 2
AeHEY AR X S AL A% | UL 4A P B P4 R
7N, SIEF AR L, B A A T PSR 5 FH 14 1T AR
Fb (% Area) 8 EFE MK (P <0.01), SHIRIZ0 A L,

RYJHS 0520 5 RYJHS e A9 21 i i it BH 2 T AR L ik
FIHE (P <0.001,P <0.000 1), 4R, = Z BE M4
SEEAH BREHEE AL ER AR E (P>
0.05), FiRgsFyE—HES, RYJHS Al 58 55 jifg 55
B IRA63 Je B T R S B A A5 S - S p s A, H
AT ZE S R T A S HE B R A B SR A
MK 4B,
2.5  RYJHS 97 e I A TR

SITAL RYJTHS J8 73 e 5O BIGCAR BV FH , R %
JELAL YL XT Collagen 1 S Collagen I #E47 WLE2 IF: ik
i, 455 5BoR, 1E % 4K Bk E K2
Collagen 1 FEIkF5 , M Bz S5 K fR4L 5 1E # 41
AHEE , Collagen 1 &35 i3 T ], $8 7 f S 405 AT 3 3
L7 s SRR S i T PR RE 2 (P < 0.000 1),
S iR, SR ALY LR, RYJHS IRA5 AT RYJHS
ALK R Collagen T PHEFRIA AR (P <0.05,P <
0.001) ,HH DL RYJHS Sk & i Wi e, 5
MR, = O A — M T (B 5 BRI
BOESTGEIHT¥EX(P>0.05), FiRgERIER,
RYJHS o] {58 S5 5140 5 B2 IR 21 20 Collagen 1 &3k 9K
2N BY T R B E 8 (DLIKI 5A) . Collagen I
) R gZE 2 Ak B 2 5 B A AT 4 SR AR, 5 IR H 4H KR
B AR K R R IR 4 28 Collagen NI BH P 36 3k 8 35
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Wik (P <0.01) , 425115, = O B4 . RYJHS
{ERA3 20 B RYJHS =5 4 2H ¥ 5 O [R) F2 5 R B,

RYJHS gl FReEHRA W25 (P <0.05) WK 5B,

oe]

kok ok ok

kkk

—m

RYiHsf&ﬁéﬁ

40 % NS \
30

PSR i J FH
M (%Area)
[\®)
L=

RYJHSE 4140

A AR KRR R LT Y AR B (LR =100 pm) 3 B. PSR G R FHPE AR L (% Area) i HEA5 R, SRR A

W, **P<0.01,***P<0.001,****P<0.000 1,

B4 FTARRLIGE BRI DU B E i (R IR 25 8 TR R ) (n=3)

A EwA HERIZH =LA
NG ” A RSk e e
5
g
A o W LA (1) e Son g
RYJHSTEAHA RYJHSH A s

collagen I

B
E 3
R W AT Ly %X
RYJHSARARA RYJHSH #ZH *
Kooy A Y -2 y E v ns
E . ¥ “ 06 **Tl
= % Gog I_"_I
3 : {504
gl) £ \ $
3 g 02
i arararars
N w@y &
§EEEE
VEE
IO
R2R2

AL SRS Collagen 1 s AL F bk B4 I 10D/ Area 2 5E 2047 3 B. 454 B IR Collagen I 90338 4 404 0 e 1k [&
1% K2 10D/ Area BRI, SHEBIAAALL, * P <0.05,* *P<0.01,***P<0.001,****P<0.000 1,
BEl'5  RYJHS X 20t it v 5 b4 B B4 41 Collagen 1 | Collagen I IAAYFZM (n =3)

2.6 DIA & &8 A 2250t

2.6.1 RISI KK R SR H 4 5 3RR08E% A
bR T K OF W ZR RIST AH 6 4 F el AR I

RYJHS 05 (4 R 32 35 3% i 7, o R Bz ke 4 4 ik

TR AR, SR Es, R E R 9 075 4

HE, PCA G5 WoR, ERHARK AEBARRS
RYJHS g K B2 N 8 2 FEAS SRR R AT 2] 3 5
B (PC1 =35.21% ,PC2 =16. 18% ), H. RYJHS &45i4H
TE 3 (8] v ) E 4 RS X B 7%, 378 45 25 7]
e BB A oy -k 1 ) IEFIRAS LA, LI 6,
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Principal Components Analysis 2.6.2 ERFILAEH (DEPs) s
PAllog,FC1 =0.263 (FC=1.2) H. q - value/FDR <
200 0. 05 Sy J 75 A7 A B 35 M, 45 S0 s, R 241 K B
< 100 HIE®EH KRR, w2 R RAE T 3 183 N (
= o L 482 A R 2 701 AY) LA 7A, SEIRIALI
= P s RYJHS ¢ RYJHS 754141 35 % 5% DEPs 1 614 A (JL b 3
= oo 1336 4>, T 278 AN) . 2 507 1 50 ik, 4 S 45t
WA AE LR R 3 I RYJHS TR 56 228 LA B
-20 WRE, WK 7B, #F— P WA 22 707 ) 8K,
s RYJHS 3% 7 131 A~ L K 1 055 4 F A,
K6 PCA K (n=4) LK 8,
A ModelVSNormal B RYJHSY'SModel
§ Significant g Sigr}iﬁcant
G « Sig_Up(482) C) * Sig_Up(1 336)
E%D * NoDiff(5 892) Egn s IS\IioDll)ff(7 1:1(62 17)8 :
- « Sig_ Down(2 701) - g_Dow

log2(FC)

log2(FC)

&7 DEPs 387 K 1LE ( 1og, FC1 =0.263 ;q — value/FDR <0.05)

ModelVSNormal-Down RYJHSVSModel-Up

VSNormal-

Size of each list
2701

0
ModelVSNommal-Up RYJHSVSModel-Up
ModelVSNormal-Down RYJHSVSModel-Down

Number of elements: specific (1) or shared by 2, 3, ... lists

(7
2 1

B8 Wi LA (Up—Down: 131 ; Down—Up:1055)

2.6.3 RELSELEAIIT

g VAL IR 1 1] 1E K [ ) B R S5
kP RIFE AR A = |RYJHS - Normal | - | Model — Nor-
mal |, £ 1 186 P& H .1 180 1M 2 A <0, 42
/RHAE RYJHS T 15 R A K P EHEE R WA, 0%
W ] U 2R R B B AR DG A3 (A0 Knt71
Caspl4 Tchh) £ [BIH#aF 1] Tne 2 RS [RIPEH,
W3,
2.6.4 ZERFIBEN GO K KEGG & HESHT

hy it — 20 B S A B SR 403 64 231 P e R K
RYJHS U5 PORTEPHE 7 10], 73 S 4 5 14
RYJHS = M2 SR 20 22 ] 1Y) 22 5 46 T 2E AT GO )
TR N KEGG 18 o 500 M, BEALZH 5 00 4 41 22 5
HEW GO BESER BN, TR B2, 22
SHEAFEEE E TR /NE 3L A Y & H (ribosomal
small subunit biogenesis ) . rTRNA Jill T. (rRNA process-
ing) M 5 A= W) ) 3% R Vi (response to xenobiotic stimu-
lus) S50 A%, TEANMLZH 73 J2 100, 32200 A T M B v i
(cytosol) 40 AL #% ( nucleus ) M £& {4 ( mitochondrion )
AL, TR T IIREE T W R R IR H 455 (-
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dentical protein binding) & RNA £54 (RNA binding) 4§ K ARRACHRAHOC T RE S, Wk 4,
THRE , SR WO 1 K A5 3 P BB 25 115 B RNA il T

®3 HEEET S X BERER

75 EAARR P Model vs Normal (FC; P) RYJHS s Model ( FC; P) Pullback strength
1 Krt71 Down—Up 0.021;P=0.020 5 33.799 4;P=0.011 2 5.661
2 Krt79 Down—Up 0.079 1;P=1.69 x10 ~* 12.866 6;P =0.005 5 4.524
3 Kri28 Down—Up 0.1427;P =0.006 8 6.707 1;P=0.017 7 3.746
4 Kri27 Down—Up 0.151 3; P=0.009 2 6.8044;P=0.013 8 3.475
5 Gnmt Down—Up 0.157 1;P=4.38 x10 * 6.237 3;P=3.05x10~* 3.431
6 Kri25 Down—Up 0.167 9;P =0.005 6 6.4622;P=0.0109 3.421
7 Stfa2ll Up—Down 14.275;P =0.048 5 0.061 1;P=0.047 1 3.115
8 Kit75 Down—Up 0.103 4;P=0.009 1 4.484 1;P=0.028 6 2.986
9 Tne Up—Down 9.3856;P=0.0322 0.12; P=0.0333 2.914
10 Rptn Up—Down 5.841 6;P=0.015 1 0.1327;P=0.015 1 2.846
11 Caspl4 Down—Up 0.134 1;P=0.018 3 6.641 1;P=0.013 1 2.795
12 Cpm Down—Up 0.068 6;P=0.033 2 7.023 6;P=0.037 5 2.736
13 ENSRNOG00000064129 Down—Up 0.058 1;P=0.0120 5.578 4;P=0.038 6 2.557
14 Nol10 Down—Up 0.149 2;P=0.032 3 4.603 1;P=0.007 8 2.536
15 Krt6a Up—Down 6.0539;P=0.0218 0.176 7;P =0.020 7 2.525

T FC RIFEIAEEUE A (IE log2 $44k) ,FC <1 /R T, FC > 1 R L ; Pullback strength 5 TR AL HE 1 35 1t 1103 19 Fe3k [ H IR AE | £
(BB R R BT 1E 2 Rk KF

x4 HEBAH,s EREHAERER GO EENH

GO 43t 5 GO term Rich factor P value Q value
BP 1 ribosomal small subunit biogenesis 0.2253 2.46 x10°% 1.28 x10°16
2 tRNA processing 0.170 1 1.03x107" 4.59 1071
3 response to xenobiotic stimulus 0.098 2 5.56 x10 ' 1.92x10° "
cc 1 cytosol 0.096 3 2.45 x10 7104 2.29 x1071%
2 cytoplasm 0.066 9 2.46 x10 7% 1.15x10°%
3 nucleus 0.062 9 7.05 x10 - 2.20 x10 %
MF 1 identical protein binding 0.088 4.80 x10~* 7.48 x10 4
2 protein — containing complex binding 0.1225 9.79 x10 - 1.02x10°%
3 RNA binding 0.090 5 2.86 x10°% 2.67x107%

¥ . Rich factor = Z R & T ERIZ GO term BIE /1% GO term [ER S ET ]%&;P value Q value BpZ Benjamini — Hochberg K IE., BP. 4%
iR CCL AL MF. 23 T-IIfE,
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KEGGC BHEAM /R, ZREAFEEETHE
YEHT LB 4B SR R | R 2 | A 1 e
P I 4 200 i e R 38 6, PI3K — Akt & Hippo {55518 B,
FWEIAR B AR K P Jot I 8 1 5 T 4 st A% 45 B T

A S R A O B, 82 78 KBRS 1 B UK A58 0 ) Jma i 4
SUE AR AS 5 57 5 B AL £ SO T R A Gl
PEAETT A A WL 9

KEGG Enrichment BarPlot

rno04144 | Endocytosis B
rno04810 Regulation of actin cytoskaleton
rno04530 | Tightjunction

rno04110 | Cell cycle
no04140 | Autophegy - animal
mo04151 | PI3K-Akt signaling pathway [
rno04015 | Rap1 signaling pathway [Fi
rno04371 IApelin signaling pathway [l

rmno04390 | Hippo signaling pathway |5
rno04022 | cGMP-PKG signaling pathway

rno03010 Ribosome [y

rno03040 | Spliceosome

rno04141 | Protein processing in endoplasmic reticulum
rno03008 | Ribosome biogenesis in eukaryotes
rno03013 | Nucleocytoplasmic transport [

rno05022 | Pathways of neurodegeneration multiple diseases
rno05014 | Amyotrophic lateral sclerosis

rmo05010 Alzheimer disease

rno05016 | Huntington disease

rno05020 | Prion disease

rno01100 | Metabolic pathways

mo01200 Carbon metabolism

Pathway Name

rno00230 Purine metabolism
rno01240 | Biosynthesis of cofactors
rno00190 | Oxidative phosphorylation

Cellular Processes

Environmental Information Processing

Genetic Information Processing

Human Diseases

Metabolism

rno04714 | Thermogenesis

rnob4360 | Axon guidance

rno04621 | NOD-like receptor signaling pathway
rno04670 | Leukocyte transendothelial migration
rno04915 | Estrogen signaling pathway

0

50

Organismal Systems

100 150 200 250

Protein Number

K9 BERIZH vs IEHHZEREH KEGG &4

S, RYJHS THURZRE AN GO F
O R FEAE Y S B (BP) BT, 2 R
& T rhl 224021 (intermediate filament organization) |
S AWV (response to xenobiotic stimulus) | 3%
YN 25 (response to nutrient ) S ff {4 (keratinization )
SERE R TEAN ML ZH 53 (CC) 2 T 3 250 A T M B ¥ i
(cytosol ) T ( eytoplasm ) £ #4& ( mitochondrion )

SERRAL TR T IIRE (MF) J2 1] 290 KRR E F 45
(identical protein binding) FEHEEYEA( protein —
containing complex binding) . 4 {4 i 45 & ( chromatin
binding) e Wi 45 4 (‘enzyme binding ) 45 T R , /R
RYJHS 05 Jmy 4 ¢ 45 41 2R 1 3Rk 1 & A W I
LS,

®S5 RYJHS B » REAZEREH GO BEDT

GO 4r#r F5 GO term Rich factor P value Q value
BP 1 intermediate filament organization 0.1618 1.04x10° 1 6.65x10 "
2 response to xenobiotic stimulus 0.0632 3.43x10°8 2.02x10°1°
3 response to ethanol 0.0919 1.54 x10 712 7.75 x10 710
cC 1 cytosol 0.0474 1.91 x10°¥ 1.35x10°%
2 cytoplasm 0.0346 9.46 x10 % 3.34x10°%
3 mitochondrion 0.0526 2.83x10°% 5.00 x 10 -
MF 1 identical protein binding 0.0486 6.22 x10°% 1.46 x10 =%
2 protein — containing complex binding 0.0588 8.94 x10°1 6.31 x1012
3 chromatin binding 0.0495 1.41 x1071 6.65x107°

KEGG &Mt — L Bn, 2R EAFEEE
TS AR SR A VE T 4 MR T 4 e
3 S RN o A 2 M AR R K, MAPK A2 PIBK —
Akt [5 5 3E B, NN BN T 2 RS E K
i S5 a5 A% £ B0 T3 5%, DL &% PPAR {5 53 4 . NOD

FEZRE S s ChE s (S R E AR RS ) i
7 RYJHS 3 A Gl it b [ ] 42 4 B SR i 98 | S
G5 R RS MR T CI A T R, HE SO Rk
P fE A gUEE , WLE 10,
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KEGG Enrichment BarPlot

rno04810 | Regulation of actin cytoskeleton
rno04144 | Endocytosis
rno04146Peroxisome

rno04110 | Cell cycle
rno04218Cellular senescence

Cellular Processes

rno04010 | MAPK signaling pathway
rno04371 | Apelin signaling pathway
rno04514 | Cell adhesion molecules
rno04151 | PI3K-Akt signaling pathway
rno04022 | cGMP-PKG signaling pathway

rno03040 | Spliceosome
rno03010 | Ribosome
rno04120 | Ubiquitin mediated proteolysis

Environmental Information Processing

Genetic Information Processing

rno03018 | RNA degradation

rno05022 | Pathways of neurodegeneration-multiple diseases
rno05010 | Alzheimer disease
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rno05012 | Parkinson disease

mno05016 | Huntington disease

Pathway Name

rno04141 | Protein processing in endoplasmic reticulum?

Human Diseases

rno01100 | Metabolic pathways

rno01200 | Carbon metabolism

rno00280|Valine, leucine and isoleucine degradation
rno00230 | Purine metabolism

rno01240 Biosynthesis of cofactors

Metabolism

rno04714 | Thermogenesis

rmo04915 | Estrogen signaling pathway
rno04360Axon guidance

rno03320 | PPAR signaling pathway

rno04621 NOD-like receptor signaling pathway

Organismal Systems

0

50 100 150

Protein Number

K10 RYJHS &z vs BRI 2% 8 11 KEGG B4

3 g

RIS, RIS HJE T K538 “ a0
JOR” I VG N DAY AR T RN R A LSO Ry
P, RYJHS H HOMRHESS Y , e AR 7 20
05 %07 BAE R SRR R R A B TR, S
RISIARAILIATE B G, XA T U M B k#5402
WEIEI IR (A, Pk, Ay P2 R R 2L A 2R

AW H T UHPLC - QE - MS 5 R % & iy
RYJHS 11 490 MeAW, 456 FMHHIFRIR: 538
PR 15 3] 95 A~k 15 M 43, B 2 H 8 T 8
R FEWBES RS L T W ki RN
MR R, AR R R W], KRR e rh 2 5
AT 38 g A ] A A I B U A R XL B R 4 4
ST (ECM) FE 98, 76U 1 Bz IR A 3 v & 45 2 AR 4
PEFIY™ . fBildn , SO AP 43 22 3 3R SR Jin ook 4] i 4]
A AR SRR A Y H S A
HYNFESTR ST LR AERY . LRy sk
il RYJHS 23 RISI Q1 1 f 4 858 4 it 7 24 #fi 2%
HE

HCHPERIRME & W O ANMUAE TR @& A
FHEFRRE", AR H LN B A 25 R R RYJHS
TG AT A @G, BB R R R
JE5 R RYEIRE , (A ERNE, WA SR
IR A 55 HES 2L, BE A BIF 58 EIE 32 COLL/
COL3 L f51] (4 2y 251 Ay 2 55 0 ph 485 A 10 1) ol 28 00 5 0
(SR S KRR R S A S5 R R W, RYJHS
ARG R R B, _EIE COLL 263k, F R4 51

FH COL3 S aRik, X —45 3R W, RYJHS Jf4E
PR AN TR 18T P &, B8 PT 38 o i 4 i W L e
1= Sy 6] T i) SR 1) R o T LIRS FE AR

it — AR IR R ST A, R AR 1 A
SRR X R L AL AT RIE, 45 R B
7, RYJHS #¥5% 7 1 186 A~ R 4 5 T I8 (% B 1 R 3k,
TE R A Ket71 Ket79 28 6 4 AR B (IRS)
SRMEMEAEA YL EE LR, AR E
BH o B A T B R B T A T3 IRS MR
FI A T e, 2 S 2 B T 240 40 A A s 0
AT Ket71 Krt79 B9 F T+ 5 HE Je @ rh g
S Bz Jok B IR s B 4% — 25, $ 7R RYJHS ml e B
FARS AL E T S5 M R AR A M VK, AN, R
B G HE R CASP14 76T #5758 B % 118, CASP14
S5 20 RE AR IR T2 AR R 7 19 A,
FEIRERI 5 B IR B B ) 8 7 45 SR 58 2k | r B AR A
P EG I DI AR S 2 X R Tl GEAE i T
Z N SRR DI RE ) FE

FESE T A B O 5 O I, 84 A 6 g TR X
( DAMP) & [4—Tenascin — C( TNC) [1).\% 3 F J#1{E 15
K, TNC 7EIEH B K Bk i 2238 | (A 7 41 24
1 SRS Ia s S R v Rk, Rk A T Ok 8
F AR M2 0 O S BOR B R 4T 4L > AR ge 4
R FRST S ECTNCG FIRBm, 0 RYJHS + 15 H
FARBE T, 456 BIETURR MGE , 3R I TNC
AR R S IELF AL TR BT, I T BB RYJHS
U3 ECM ¥ RS PRz —,

GO 5 KEGG &5 Hrift— 4 & T X i e L
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AN, OG- 8% 3R T 10 RISI A9 45 1 Jot 20 7
FEAR Y, TR SEAE SN 5 20 L B SR 4 2k S K AR P e
B MR ARBIE R, RYJHS 1S 22
SEHDEEE TR ZA2 Mk s E H 40
B AR B, R 22 A0 A 2 R 2 AN AR LI S
P bR AN RS R AT A A% 0 3 0 TR
I, 90U 22 5 28 PR S AR T AGSHE % & NOD A
SRSERAEAE T, A, iR R A T S B R R
S AR R0 | HG v I T 5 B A2 10 2 7 4 A B2
FRBEDIRE, T NOD #£3Z M4 KE 51 )& NLRP3 S AE/MA Y
ok R YRS D 2 K 0 A S 1P B TR 2H SRR B RN 25 S AE 1Y
SRHEEATE P X R RYJHS 7] fE i T« AR
A NLRs 8RE—12 /1 85 1 242687 1) 2258 M 45
DI 24 TF A S5 0 ZH SR B R A

RS TR 2 3 T B — 30 s ER B I, A

WFFEEE G SN R0 A8 W 1T RYJHS B 25309

JrAERl, R KA - H - R YRR,

Ty X RISI A B i S FHAE T, S b 24552 07 4

FHiRYT RIST ERALKE
SR, A FEANAAAE LT JR BRYE 1. R B2 7 A

AR /N, HIR T & BAEWFSE, Ket71  CASP14 K&

TNC S50 1 R A 78k i 5 i — 2D Bk ;2. K05

A0 FE T 8 375 1 WA AT 36 B 3t 1A A A T Jmy 38 1) 2 B

AR SE R ZEIUE ;3. I BB YRR k=) 0 5 S A6 7Y

5166 R e A8 228 D 1) BT A B AR A 22

St JREERITSENS R ST I DK 0 Sh R HY | 455 o
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Exploration on the Role and Potential Mechanisms of Ruyi Jinhuang Powder in
Promoting the Repair of Radiation — Induced Skin Injury Based on Proteomics
XUE Ying', PANG Boxian', ZHANG Yiwen', QU Yuting', KANG Ning®,
GONG Wenxin', ZHANG Haojun®, LI Tong'*
1. Beijing University of Chinese Medicine, Beijing 100029, China;

2. The Third Affiliated Hospital of Beijing University of Chinese Medicine, Beijing 100029, China;
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Abstract  Objective; To investigate the promoting effect of Ruyi Jinhuang Powder on wound repair in rats with
radiation — induced skin injury and its potential mechanisms. Methods: Untargeted detection of the chemical components
of Ruyi Jinhuang Powder was performed using UHPLC — QE — MS. Seventy — five male SD rats were randomly divided
into normal group, model group, triethanolamine group (TEA), Ruyi Jinhuang Powder low — frequency group ( Ruyi
Jinhuang Powder — L) , and Ruyi Jinhuang Powder high — frequency group ( Ruyi Jinhuang Powder — H). Except for the
normal group, rats in all other groups received a single dose of 90 Gy irradiation on the left buttock to establish a
radiation — induced skin injury model, followed by continuous drug treatment for 8 weeks. Wound healing was assessed
by wound photography and Image] measurement. Histopathological changes were observed via HE staining, and collagen
deposition was evaluated by Sirius Red staining and immunohistochemistry. Skin tissues from the normal group, model
group, and Ruyi Jinhuang Powder — H group were collected at 4 weeks post — irradiation for DIA quantitative proteomic
analysis, followed by functional enrichment analysis of differentially expressed proteins. Results: A total of 1,490
annotable compounds were identified by UHPLC - QE — MS, and 95 candidate components were screened based on the
physicochemical properties of the topical formulation, providing a chemical basis for subsequent mechanistic analysis.
Ruyi Jinhuang Powder promoted wound closure in radiation — induced skin injury, increased the healing rate (P <
0.01), alleviated epidermal structural disruption and dermal inflammatory cell infiltration (P <0.001) , and improved
insufficient collagen deposition and disordered fiber arrangement ( P < 0. 001, P <0.000 1), with more pronounced
effects in the high — frequency group. Proteomics quantified a total of 9,075 proteins, among which 3,183 differentially
expressed proteins were identified between the model group and the normal group, and 1,614 differentially expressed
proteins were identified between the Ruyi Jinhuang Powder — H group and the model group. Further analysis revealed
that Ruyi Jinhuang Powder reversed 1, 186 abnormally expressed proteins, mainly involving molecules related to
epidermal barrier function, keratinization/differentiation, tight junctions, and extracellular matrix remodeling. GO
enrichment analysis showed that after Ruyi Jinhuang Powder intervention, the differentially expressed proteins were
mainly enriched in biological processes such as intermediate filament organization, response to xenobiotic stimulus,
cholesterol biosynthesis, and keratinization. KEGG enrichment analysis showed that the differentially expressed proteins
were significantly enriched in pathways including regulation of actin cytoskeleton, endocytosis, MAPK signaling
pathway, PI3K — Akt signaling pathway, protein processing in endoplasmic reticulum, ubiquitin — mediated proteolysis
PPAR signaling pathway, NOD - like receptor signaling pathway, and metabolic pathways. Conclusion; Ruyi Jinhuang
Powder can promote wound repair in radiation — induced skin injury, improve histological damage and collagen — related
abnormalities, and its mechanisms may involve the regulation of epidermal barrier function, keratinization/
differentiation, tight junctions, extracellular matrix remodeling, and protein homeostasis. These findings provide an
experimental basis and theoretical foundation for subsequent validation of key targets and functional studies.
Key words Radiation — induced skin injury; Ruyi Jinhuang Powder; External treatment of traditional Chinese

medicine ; Proteomics; Matrix remodeling



