PED 2026F 11 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21 « 8575 «

BT R A MEIESE R SRR A S50 E R AR 1LY
{ERMNHI

RIEFE, WRAZ, RAFS, RMHFS, AHRL AR 2 FY RS
I MR E g s SRR, U AR 641418

2. REFRERARAT, KE 300450

3. REHEAREF A2 TSR, KE 301617

4. RERERARFHFAR, RiE 301617

5. REHEARFEFE—MBER KRR, ERPEHRIGKESPARP L, KE 300193

W E: BN @ SO R - DU AT - AT I (8] 83 BT A A (UPLC-Q-TOF-MS/MS) $i AR 4 & W 25 24 B 2= T
T GGG, WALSH T I (ultravioletb, UVB) 55 (1 B2 63 4k 10 265 3500 B L mk e A FA L . 75
7% RH UPLC-Q-TOF-MS/MS #5 AR X5 202 00305 T Pl /) BRRE IBR3 B i SR B B 23, 380 X 8% 24 B 24 IR 41 S 20 ot
LA B SBRTE RS . A% OB K AE S, ME UVB S/ RE e E R, SR kR Th el . 20233
et EACNBLEAAG I . Western blotting 255 A, IIELA S MR SBRHIEMEM . &R WDRERP Lz 13
NS B LR R SIS PR s P 28 24 B 2 T $ s i HE I UL 3-388F  (phosphatidylinositol 3-kinase, PI3K) /2 H ¥
filf B (protein kinase B, Akt) 18 S IBE AL SAPOLEMNIZ LR . SIS REY, A4S0 BEFEBE BN
BRLRZ JHR B B 4, O R ABEAL. B R R AP R, (R ELIM R L E IR E R . AR R IR R B AR R W3 1R
B KT EAL P (glutathione peroxidase, GSH-Px). HEEALYIELEE 1 (superoxide dismutase 1, SODI1). ML &%
4 HE-1 Cheme oxygenase-1, HO-1) HiZL/KF (P<0.05. 0.01. 0.001), WML ER Chydroxyproline, Hyp) &&
(P<0.05. 0.001), B&{LMERHEEA YA —M (malondialdehyde, MDA) & (P<<0.05. 0.01); T &% &AM
2 (matrix metallopeptidase 2, MMP2). MMP9 F¥# Fik (P<0.01. 0.001), VH¥zktiMmEEHUKEE-1 (thrombospondin-1,
TSP-1). I W EAEKKF (vascular endothelial growth factor, VEGF). & LHF-2 (cyclooxygenase-2, COX-2) fIFEik
(P<<0.05. 0.001), A7 4050 & N5 5% M4, R SZME PBK. Akt 19 BRI (P<0.05. 0.01). &5 40
SO0 LR IR BN 2 B R AR, GBI G SR R BRI L AL BT A% 0 R R R AR SR ML AR AR, R 4% PIBK/AKt
{5518, 3% UVB FSMRE &1L,

KR 200 EROeEN: BB PBBK/AKL (E 5B FACMEG RIERM; MEER; ASEH Re; AS
B Rbi; ASEH Fi; AZREH Res ASEH Rgs AZEH Ro; AZ B Rbyy ASEH Rd;s ASEH Rgss NS
H Fa; ASEH Rks; ASEH Rhy; ASEFH Rk

FESES: R285.5 XEkFRERE: A NERS: 0253 - 2670(2026)21 - 8575 - 13

DOI: 10.7501/j.issn.0253-2670.2026.21.016

Mechanism of red ginseng fibrous roots in alleviating skin photoaging based on
skin-resident components, network pharmacology and experimental validation

ZHANG Wenze', LIU Junjie?, WU Longtao®, NI Nanging?, ZHOU Shuyu*, XIAO Shihan*, LIU Yang*, GUO
Chengji®

1. School of Sports Medicine and Health, Chengdu Sports University, Chengdu 641418, China

2. Tianjin Jiashitang Technology Co., Ltd., Tianjin 300450, China

RS EHEA: 2026-04-23

EEmB: EHEARFIEEESTIIA (81602773); Kidtili AR A HE AH (241CZDIC00720); AR H B 25 i = R TR H
(24HHZYSS00009); i B 24 K30 e A BHFEUHT T (YISKC-20250027)

TEE @Y. KOCBE, AR, BT NEsh A B b R R BRI R Xk fill. E-mail: z1392056@163.com

KBIEEE: x| W, g, BRI RO EE AR BRI R KA. E-mail: a744648692@163.com
SR, L, WA DN PR AR KO Z ARG K XAl . E-mail: guocq0328@163.com


mailto:z1392056@163.com

« 8576 « PED 2026F 11 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21

3. College of Pharmaceutical Engineering of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine,
Tianjin 301617, China

4. Graduate School, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

5. Department of Dermatology, First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, National Clinical
Research Center for Chinese Medicine Acupuncture and Moxibustion, Tianjin 300193, China

Abstract: Objective To explore the pharmacodynamic material basis and mechanism of red ginseng fibrous roots in improving
ultraviolet B (UVB)-induced skin photoaging by using ultra-high performance liquid chromatography coupled with quadrupole time-
of-flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS) combined with network pharmacology prediction and animal
experimental verification. Methods UPLC-Q-TOF-MS/MS was used to identify the prototype components retained in the skin of
mice treated with red ginseng fibrous roots cream. Network pharmacology was applied to screen the key anti-photoaging active
components, core targets and signaling pathways of red ginseng fibrous roots. A mouse model of UVB-induced skin photoaging was
established, and multiple techniques including skin barrier function tests, histopathological staining, oxidative stress biochemical assays
and Western blotting were adopted to verify the efficacy of red ginseng fibrous roots and its regulatory effect on related pathways.
Results A total of 13 ginsenoside-type skin-retained active components were identified from mouse skin. Network pharmacology
prediction indicated that the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) signaling pathway served as the core
regulatory pathway of red ginseng fibrous roots against photoaging. Animal experiments showed that red ginseng fibrous roots could
significantly repair skin barrier damage in photoaging mice, improve appearance changes such as skin wrinkles and pigment
abnormalities, restore disordered epidermal layers to normal, and alleviate the degradation and loss of dermal collagen. Red ginseng
fibrous roots significantly up-regulated the antioxidant levels of glutathione peroxidase (GSH-Px), superoxide dismutase 1 (SOD1)
and heme oxygenase-1 (HO-1) (P <0.05, 0.01, 0.001), increased the content of hydroxyproline (Hyp) (P < 0.05, 0.001), and decreased
the content of lipid peroxidation product malondialdehyde (MDA) (P < 0.05, 0.01). Red ginseng fibrous roots down-regulated the
abnormal expressions of matrix metalloproteinase2 (MMP2) and MMP9 (P < 0.01, 0.001), regulated the expressions of
thrombospondin-1 (TSP-1), vascular endothelial growth factor (VEGF) and cyclooxygenase-2 (COX-2) to balance inflammation and
abnormal angiogenesis (P < 0.05, 0.001). Red ginseng fibrous roots significantly inhibited the excessive phosphorylation of PI3K and
Akt proteins (P < 0.05, 0.01). Conclusion Red ginseng fibrous roots, with skin-retained ginsenosides as the material basis, improve
UVB-induced skin photoaging by repairing the skin barrier, exerting antioxidant and anti-inflammatory effects, inhibiting collagen
degradation and abnormal angiogenesis, and regulating PI3K/Akt signaling pathway.

Key words: red ginseng fibrous roots; skin photoaging; skin-resident components; PI3K/Akt signaling pathway; oxidative stress;
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Fig. 1 Base peak intensity chromatograms of skin tissue samples in mice from blank group (A) and treated group (B) in

negative ion mode

®1 ASIRBRHEBIREASY

Table 1 Prototype components of skin-resident constituents from red ginseng fibrous roots

m/z

e % &3 tr/min T RN RFE (X 1079) FHER R T (m/z) &
1 AZHEHRe CasHs01s 549  991.5524  991.54 78 4.64 945.550 9, 783.342 5, 637.285 5 +HCOO
2 AZREIFRbr CséHoO2 7.33 1153.5992  1153.602 1 -2.51 783.350 3, 621.314 5, 459.054 2 +HCOO
3 ABRHF: CaH70013 740 8154760 8154793 —4.05 815.476 0,293.111 3 +HCOO
4 NBHEAFRc CssHooO» 7.54 1077.5896 1077.584 6 4.64 1123597 3,783.3503,621.3145 —H
5 NBBE1Rg CaoHnOn 7.62 829.4914  829.496 6 -6.27 783.488 2, 637.382 6, 475.382 6
6 NBHE1Ro CassHs019 7.67 9554915  955.490 3 1.26 455.2279,221.118 5 +HCOO
7 AZEHRb, CssHooO22 7.76 1077.5908 1077.5846 5.75 1123.5957,1077.590 8 —H
8 AZREIFRd CasHsp015 832 9915565  991.547 8 8.77 991.556 5, 945.541 6, 637.237 9 +HCOO
9 ANZE1Rgs Ca2H70013 10.05  811.4818 811.484 4 -3.20 765.359 0, 619.279 8 +HCOO
10 ABRE1Fs  CaH70014 1031 8114823  811.4844 -2.59 765.437 4,619.248 6 +HCOO
11 ABRE1Rks CieHeoOs 1046 6654272  665.426 5 1.05 665.4272,457.279 3, 161.041 8 +HCOO
12 ABRBE1R CieHeoOs 10.76 6654291  665.426 5 3.91 665.42 91, 161.040 5 +HCOO
13 ABREHRk CaoH70012 1399 8114865  811.4844 2.59 765.463 2, 603.333 9 +HCOO
3.2 ASHEKFEERST S HIEE ST PRSI 5 248 AT 33 AN, B 2 MNEUREEEH

3.2.1 ASA0RIT RO B WAL OIS TRIE S STER, B E] 250 NI TERE . B
A TAEMZFE X Swiss Target Prediction {4 PPI M 2% 58 EE & PPI W& & IG5, HEATMRIA
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Fig.2 PPI network of core targets

432, HAEEEHEA AT 10 A704E AN GAPDH.

AKTI1. M8 R FER F (tumor necrosis factor, TNF).
B-ZEIE M (catenin beta 1, CTNNBI1). JiE &5 1
p53 (tumor protein p53, TP53). ML A & A KA+
A (vascular endothelial growth factor A, VEGFA).

Jun JFJEFEA (Jun proto-oncogene, JUN). H4iH
#r%-6 (interleukin-6, TL-6). #2534 JFi% Ak 2R (- Bkl
3 (mitogen-activated protein kinase 3, MAPK3). ##
AFESHT 1o WA Chypoxia inducible factor 1

subunit alpha, HIF1A),

322 GO Ifftsy KEGG BHEESH  FIA
DAVID #1517 GO 4 #r 153 2 4 ¥ il 72
(biological process, BP) %% H 455 4>, EE3 X RNA
R a3 TR IE MRS . JE KR IE M IE [
VA% . DNA BB S 1) IE i . TSR 0 IE
fm s ZH5E; M4 (cellular component,
CC) #H 38 I, FEAFHEAMMZL. . Ko+
HEY. LRk, #HFEHRTEEME: » T
(molecular function, MF) 25 H 63 Wi, FEAIEHH
FEE A% E. BdE. BRETEE. PR
PE4E & RNA REEE 1 TR 7 1% DNA 4567 55%
45 &% . & BP. CC K MF & 45 8 5 i
ma& HeHISEE, 4R LK 3-A.

KEGG @ e iR, ZXHEAEET
157 468 (P<0.05), SIBRREAE 7 B G540 A
SR ST, R E BERATIIRET 20 25 R AT RTRE,
SER LK 3-B, EEA PI3K/Akt 5 50 E . HERR
I RIE H 11 B SR S AL AR = - 52 A5 Sl i L
JERFE 75 5@ XCAEE H O 15 518 Toll
FEZARE SiEM . BURE SN 7-1 55 E%. 41
FE. ETE, BhRegieRaREEER
EhebE, AR A L B H
Z . B, JFEERA 1S8R IR iE PI3K/Akt 5 5@
AR AMRIA .

A — B
positive regulation of transcription from RNA polymerase Il promoter - . pathways in cancer. i
positive regulation of gene expression - . . .
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negative regulation of apoptotic process [} AGE-RAGE signaling pathway in diabetic complications (]
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Fig. 3 Results of GO functional (A) and KEGG pathway (B) enrichment analysis
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3.3 EHIEIEESR

330 S AUN AN RO R AR B AR B 1 5 R
WK 2~5 Fraw, SCue B Ta] S REZH /) B A5 5 kA 2
FRPRRFFRRE , UVB % S IR 4 K 7 1 L T 2 b
IR ZE, /N B R B /K R PRAIG, 2 KK &
AR B LA SURERF ST A (P<<0.01. 0.001)
AR, OSHAE . KR4 R A A
KM EiRFERR AL (P<<0.05. 0.01. 0.001),
B seE SR E .

332 A BAUNIEE AN RSN S 2H 235 B
fsem W 4-A B, S RRZH /N BRI R R O
T OB, RS R BB [ R A
FERRH LA AT BE . BEAE . K REHE R A5 A g1k
PRI LSBT 2 4 R R s A 20
BRI, LS TR ) L R RS T e %
HRZH, 20 Bt AT IR, R R TR T 3 o
HE Jetasi 3 (] 4-B) Bon, XA/ R 450
SEREL JRUAEMW BRES); BRI AR A

T2 UBANAENNREKRESKENEMN (X+s,n=8)

Table 2 Effect of red ginseng fibrous roots on skin water content in photoaging mice (X +s,n=38)

5 T p— _ B RARR &K%
SEUGHTL d 1 3 5K T

papiict — 46.59+5.41 43.34+2.54 48.38+7.43 43.73£3.09 46.166.10
it — 44.13%6.21 35.631+2.85"" 31.75+4.89"" 28.71£0.96"™ 27.56+£2.99""
B =R — 46.80£9.40 31.71+1.97" 32.75+5.07" 26.11+£1.91"" 27.13+4.53"
ASAAE 10 45.40+7.56 3520321 35.59+4.36™ 34.88+2.64"## 37.89+5.79%#

5 44.01£9.81 33.33+5.31" 33.84+1.50"" 32.26+4.09"" 32.36+5.98""
3l "P<0.05 TP<0.01 "P<0.001; S5HEEALE: *P<0.05 #P<0.01 *#P<0.001, FE[F,
P<0.05 "P<0.01 "P<0.001 vscontrol group; *P<0.05 #*#P<0.01 *#P<0.001 vs model group, same as below tables.

T3 AT RENNRERRKENEN (X+s,n=8)

Table 3 Effect of red ginseng fibrous roots on transepidermal water loss in photoaging mice (X £ s, n =38)

1) % — — géE*Hf%KE/% — —
SZIGHIT d HF1E i3 JH ZESJE BT
oyl — 24.76+5.40 20.284+2.91 22.82+1.62 24.3240.72 23.85+1.58
it — 21.04+3.44 21.50+1.93 40.78 £5.50"* 50.70+7.03"** 56.22+6.15*
B EE — 23.01+3.74 21.62+1.09 38.46+4.97 51.274+4.92* 55.84+5.36"
ABHIE 10 20.51+1.43 23.98+5.73 29.7041.37"# 34.5042 37 # 37.16£3.02"##
5 20.37+3.23 23.45+4.33 31.384+2.90"*# 36.42+1.62**# 39.0542.84""#
T4 AN EENNRECRZRESENEM (X+s,n=8)
Table 4 Effect of red ginseng fibrous roots on melanin content in photoaging mice (X + s, n=38)
DA PE=N
415 L — _ RORARM -
SEIGHTL d HF1E i3 )H 5 FTH
oyl — 34934249 35334252 34.24+4.08 33.20%3.60 37.60+1.88
it — 34.074£2.73  37.67%2.58 45.0842.14™ 51.00£2.95 60.311+4.92*
= HER — 33.05+2.70  37.811+2.46 43.79+3.75" 51.79+3.55*" 59.37+2.97*
ABHAE 10 33.67+1.40  36.71%1.57 35.88 £4.76# 36.21 £6.10%## 35.03 £3.16%#
5 32.86+1.27  36.0916.00 36.57£7.21# 37.28 £6.10%## 40.0014.79%#
#*S ABHTHENNRESCRENFNE (X£s,n=8)
Table S Effect of red ginseng fibrous roots on wrinkle depth in photoaging mice (X £ s, n =38)
15 L — _ WERB m _
SIS HTL d 1 3 S 1
ot R — 1.0340.15 1.0440.31 0.9140.09 0.8840.05 0.9240.11
it — 1.04+0.17 1.18+0.15 1.51+0.17"* 2.01+0.26™* 2.4840.18"*
= HEER — 0.99+0.12 1.16+0.14 1.55+0.11"* 2.01+£0.22"* 2.53+0.20"*
ASHIE 10 0.93+0.11 1.04+0.13 1.2440.12"# 1.67£0.14"*# 1.82£0.12"*#
5 0.8740.09 1.0440.14 1.4540.18"* 2.054+0.21 1.8740.117#




PED 2026F 11 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21

» 8583 »

byt [t EEE Y 10%£L S H SULL BT
A % =
B
c

e

A-B AN IRAMIL: B-2 2/ BB IR ZH 41 HE Jett (X 100): C-%-4H /N R R4 20 Masson He(f (X 100D

A-skin appearance of mice in each group; B-HE staining of skin tissue in each group (x 100); C-Masson staining of skin tissue in each group (x 100).
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Fig. 4 Effect of red ginseng fibrous roots on skin appearance and histopathology of photoaging mice
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A-B AN R B R 43 GSH-Px. Hyp fll MDA &8 (n=6); B-Western blotting &l %-41/)N iR B2 Jf 4141 HO-1 F1 SOD1 IR FARIE (n=3);

HxHAE: *P<0.05 **P<0.01

*p<0.001; SHAALLE: *P<0.05

#p<0.01 **P<0.001, FEFE.

A-levels of GSH-Px, Hyp and MDA in skin tissues of mice in each group (n = 6); B-HO-1 and SOD1 protein expressions in skin tissues of mice in each

group detected by Western blotting (n = 3); *P<0.05 “P<0.01

same as below tables.

& 5

***P < 0.001 vs control group; *P<0.05 *P<0.01

##P < 0.001 vs model group,

AEma NN RRRARE K FRIRME (X£5)

Fig. 5 Effect of red ginseng fibrous roots on of oxidative stress level in skin tissue of photoaging mice ( X + s)



» 8584

PED 2026F 11 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21
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TFE (P<0.05. 0.001), MDA /KVEZETHE (P<
0.01. 0.001), Hpt% M EH HO-1 1 SOD1 FikK
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Fig. 6 Effect of red ginseng fibrous roots on MMP2 and MMP9 protein expressions in skin tissue of photoaging mice
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A, B-expressions of TSP-1 and VEGF in skin tissues of mice in each group (x 200, n = 4); C, D-VEGF and COX-2 protein expressions in skin tissues of
mice in each group detected by Western blotting (n = 3).
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Fig. 7 Effect of red ginseng fibrous roots on angiogenesis in skin tissue of photoaging mice (X £s)
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Fig. 8 Effect of red ginseng fibrous roots on expressions of PI3K/Akt pathway related proteins in skin tissue of photoaging

mice (X£s,n=23)
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