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Abstract: Objective To investigate the active substances and molecular mechanisms of Rosa laevigata in the treatment of diabetic
nephropathy through HPLC-Q-Exactive Orbitrap MS, network pharmacology, and experimental validation. Methods Firstly, a
diabetic nephropathy rat model was established to evaluate the therapeutic effect of R. laevigata on diabetic nephropathy, and the blood
components of R. laevigata were analyzed using HPLC-Q-Exactive Orbitrap MS technology. Secondly, based on the blood components
of R. laevigata, network pharmacology was used to analyze the potential mechanisms of R. laevigata in treating diabetic nephropathy,

and further analysis of the network pharmacology results was performed using Cytoscape. Lastly, molecular docking and a diabetic
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nephropathy rat model were employed to verify the key active components and core pathways. Results R. laevigata significantly
reduced fasting blood glucose (FBG), 24-h urinary albumin (24 h-U-Alb), serum creatinine (Scr), blood urea nitrogen (BUN),
triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL) (P < 0.05), and inhibited the secretion of
inflammatory cytokines such as interleukin-6 (IL-6), interleukin-18 (IL-18), and tumor necrosis factor-oa (TNF-a). Nineteen blood
components of R. laevigata were identified. Network pharmacology analysis revealed that R. laevigata's effects are primarily associated
with various biological processes, including positive regulation of transcription by RNA polymerase II, signal transduction,
phosphorylation, cell proliferation, inhibition of apoptosis, and gene expression. These effects are mediated through targets such as
STAT3, AKT1, PIK3R1, PIK3CA, GRB2, PTPN11, PIK3CB, and EGFR, impacting signaling pathways related to cancer, PI3K-Akt,
proteoglycans in cancer, human cytomegalovirus infection, microRNAs in cancer, and lipid and atherosclerosis. Molecular docking
validation experiments further confirmed that the active components of R. laevigata exhibit strong binding affinities with key targets
like STAT3, AKT1, and PIK3R1. Animal validation experiments showed that R. laevigata could down-regulate the expression of PI3K,
Akt, and p-Akt proteins (P < 0.05). Conclusion R. /aevigata has a therapeutic effect on diabetic nephropathy. The main active
components of R. laevigata are gallic acid, asiatic acid, asiaticoside, d-tocopherol, apigenin, liquiritigenin, ellagic acid, 12-
hydroxyjasmonic acid, and procyanidin B1. Its molecular mechanism may be related to the inhibition of inflammatory cytokine
secretion and the regulation of the PI3K-Akt signaling pathway. The results of this study can provide experimental evidence for the
development and application of functional foods derived from R. Laevigata.

Key words: Rosa laevigata Michx.; diabetic nephropathy; HPLC-Q-Exactive Orbitrap MS; network pharmacology; molecular docking;

asiatic acid; apigenin; liquiritigenin; ellagic acid

B PRI B (DND S 4 PRI o DL JF R 0E, 18
PR RE N ERAEAL A N TR A 4R . B AT, DN
(R TR HL AN 52 4 B, I PR 2 R A 7K
FretEmR AR BIhae TR SRR, Wig
ANB R RNETT, 2 FECEDIRe AT TR,
AR R NAIN Y v, PG A A, TS AR
R T B A N5 117) 3= B3 BE DR 2R 030, P [
Y697 DN W FH 254 3 L0045 M8 5 7K 31 52 1 B
AN I B 3 e g A ) S LR R AL
SR, IX LG LE ) B 2T 4EA0 77 T RS AR,
HAFE— W RRE AR KM . Fik, SRR
A 241 DN PG sdeng, LARTHEIT B . =X DN
PRCE B 2 CGEHRNEG) 2 “THE” & “IHE
7GRN B K. BT RS, R 4K,
FRIEHHIE > BT DN AR O BT sk,
TEXE DN & IR WAE R TR Dhae A KIS 2%
b, RERZGEEILH T R RS,

SV R B Y & P T Rosa laevigata
Michx. [FJ RS, PP, BRER. H. 2, BEAH
b B4R IR . MRS 2 I, TR
e T L BRSO S TS ARIAEAELS T, 2002 4F,
B AR EAG ST AR ERITY, BTAR
P FAEDE . TG R R R, S8 S R AL
YIPEIRTT R PRI S LR S s, Préafb. s
T Prss IS AL T 28 & 12, |

ST RKIEDT DN BTGP B2 S AE AL i AN B
i, &7 IHRB OO RA A . AR E SR
DN KRB ESGETBiiG DN MZRER,
iz F e BORORE T - DU AT - i HEL 3 U O
(HPLC-Q-Exactive Orbitrap MS) %54 45 25 Bl 2%,
B — 5 BR U R 5 24 B RGN BRI 1 B B A T L
fil,  HERTIE H AR OB AT IR UE DAY e 4
PET RA%4T DN HITEVE o B A B, et
BT 20T A S Ty RE DR AR BT T R AR B A A 4B B0 5
KM o
1w
1.1 &R

HI-16KR 3 30y s8R B O pL, T 5 Al
AR AR AR ; Multiskan FC BFRiX, WHH%E
Thermo Scientific 22 7] ; DK-20000-I1IL Hi #H i
KR, T E FERTR A GITIE) A BR A &) ; Chemray
800 4= H AN TAL, W B IRIIEFE A ar Rl i
¥y # BR 2 & s Vanquish 5 20 AH BB 3% 4L . Q
Exactive™ Hybrid Quadrupole-Orbitrap™ Mass
Spectrometer /i 1% X , ¥ H 3% [H Thermo Fisher
Scientific /2 #]; Microfuge 22R Centrifuge I Fris
0L, W H 3£ [E Beckman Coulter 24 7] .
1.2 5

ST (C0922208201) T T 53 FHEFAZ 5 25k
AIRAT], 25t M ER2 R AR B IN4E E h i



<2788 SHA8EFE10H 2025F 108

% BTSN Drug Evaluation Research

Vol. 48 No. 10  October 2025

TEHEYI &% T R. laevigata Michx. [ T R sz, ¥
R BIEA CE 257 H20052465, b5 20230815, 5t
INEBF IR R AR ; JREHBEGE (C038-1)
W6 T R R AR TR AR, JREA. . =
M H I (TG I3 FE IR 8 A IR & (LDL-C) Je s
JR[EEE (TC) A& T KBTI EMR A
FRAF (C020-a. CO75-d. C022-a. CO046-a. C048-
a); & FEEIHF (PMSF). BCA & A 2 &7 &
RIPA A 25 1 B 7) B TR A 2 1 TG A ) 7)o
SX A FFREEM. 1 X TBST Mk (G0004) 1
TR R YR AIR AT B-actin 2 wfE
LRI T EOCEE LR AE R A TR A F] (GB11001-
100); PI3K. Akt M2 p-Akt (Serd73) % vkl
W TP BH T R AEM A A IR A " (WL03380 .
WL0003b. WLP00la); HRP HrictfIZEHi% 1gG-
HRP #RICFELE 1gG 08T 30 Proteintech A
R 5] (SA00001-2. SA00001-1); MR 2 (STZ,
145 2230520002) T REFEAEMARAF .
1.3 B

45 - SPF ZffEt: SD KR, M (220+£10)
g, TR REEVHEAREGRAF[SCXK GHD
2022-0411]. KEIAFRAEZ R 18~25 C. i XL
RS R S . MR 4 1, BT AR
TR, Hog W s s . 1R E mioks
TARE,  SEUGERAE MRS 1 B E PRARHE AT . ZhAs s
Ti RGN P R 245 K 2 S0 B e B 2 L 2 kit
(W EE %5 2024110),
2 7k
2.1 £H2F3 DN KRHAYFSN0
2.1 ZPEMIREC MRYE (P EZH) 2020 FERRE
HIMEME, ST ZH LK E EHE (CsHi1206)
i, AMFT 25%. WR4E (PEZR) ST 28
M E vk, WA 3 el re2masEN
(26.07+0.76) %. FREL 3 LA SR T 254 %%
1 kg, 1110 55 70% OBREME 30 min J5,  [RIGEHZEL
2%, BIX T h, GIEER, EMLOEE, 4G BET
S TIRE (136.2516.14) glBl, KAy 66 I
BT RS RN (89.62+14.22) mg-g's
2.1.2 KRG, pHKESZ) SD KRG MR
721 fJE, BENLE 8 HOKRAE AN, e
TADRE . AR R MR SR b s TR k) 6 il o G AR
2 12h 5, RARE iv STZ 33 mg-kg! (& T pH
4.5 (1) 0.01 mol-L™! L FTFIFTRANGE M) 14, 4 J]

Ja g KR S BB (FBG), L FBG /KF=
11.1 mmol-L" H H LB & & H RIS ST bR
AENST, Hodr, 5 FORRIMBEE T 11.1 mmol- L', JEK
BRAET:, 32 ROKRIGERRT) .

FRER SR B . BRI, DA% 51
AR, KR (151, 038g-kg™) 4 A
1% SD KR XTI, &2 8 Ho ARIEA STk
TGO DL 4 A5G AR A 25 FH B A 9 AR S i) V7
RS A (151 gkgD), SE/FANETEN
(0.38 g'kg™); B HEFIBALE 245778 M 0.36 mgkg ™!,
ORI, AR /KCK IR B T ) BSOAH T iR
FEMA LR, HAHRREH 1k, MRAST
AR IR, ES: ig 425 8 .

2.1.3  AEACTRARREIN S AR A OW 5 & ALK B
WEAPRAS . BEAHM RIS, RRGH)E, &
FiCR I FBG J&5, T M ESIBKEUML, MFEFE 4 C
T 3000 rmin! B0 15 min, WE BiE. W), K
AU KB 24 h JRW, JRIET 1400 rmin™!
B0 Smin, YR BIG . BURE 58 S WS AR SE K ER,
HUE I, 30936 2H 23 FH T B . Western blotting %5
K, HABEHLA T80 CURAERM . AR s
W Bty (ELISAD 5 8- 2H K BRI iF Hh 4 A 98 0 K]
FIAMANE-6 (IL-6). HYIMIANE-18 (IL-18).
JRIRBE IR F-o (TNF-0) 7K. RAAEhEN
SIHTA A BUNS MLLEF (Ser). TC. TG+ LDL-
C /KFo RAIRE A e AR & 25 4K R
JRISE AN E.

2.1.4 BEFALMRESENE RS RR
145 F 4% 2 5 B R 52 i 780K Beig o SR AR
FERRE ST B AT UK G, HTIRIE. KR
FRE AR A, A, 3T
B 1R Kb, FH Y] 4 Masson Geth
KMIAREAL (HE) YJeta b5, Kk, &2-HK
FEWL AT E R ER R E A IR R N ER
B B2 2R ) EE A AR

22 SHEFNMAS T

221 SHEFAERHIS TREL “2.17 BUR I
T2 0.1mg, BT 1.5mL E.08H, A I mL %
POK TR, RIEIRA] 30 min, 250E R 0.45
um JEME, HI1S.

222 il EAIME  EEC 12 RiEM SD KR, b
HUor st R RIS IR A, B2 6 W, EM ISR
1 . SEIGRTEEAARZE/K 12 he SEIGA LIS TR



FASEF 108 20255F 10 B

ﬁ’fﬁ«if-‘rﬁﬁ ER Drug Evaluation Research

Vol. 48 No. 10 October 2025 - 2789 -

B ig 452 (1.51 gkg™), BH 2k, %43 d;
ot BRI 45 T S B 28K ARG — IR )5, 70 )
T30, 60, 120min, MK EIRJEFHIKCR M. ML
H 30 min 5, PL4 000 rrmin”! &0 10 min, WE
TH . B FF &I E) S B3, RIS Ml . BT
—80 CUKFHAFiE# . SLI0AT, FEHL 100 pL i Ff
i 1.5mL B0, B 300 uL Z B TR
WRHEVRS) 30min, SOHEE, 28 0.45 um FFLIER
yeit, R,
2.2.3 HPLC-Q-Exactive Orbitrap MS 73 #7  {O i
J¥: ACQUITY UPLCR HSS T3 (2.1 mmX 100 mm,
1.8 um). JBIHA 0.1%HER/K (A) 5 100%H EE
(B); BEEEBEAL (0~1min, 2%B; 1.0~5.5min, 2%—
100% B; 5.5~14.0 min, 100%B; 14.0~14.1 min,
100%—>2%; 14.1~16.0 min, 2% B); AR EA
0.3 mL-min"'; #:H 40 C; #FEE 5 L.
—RFIESEL: PR 700005 H BN R
HAME: 1X10% F#EH: 150~1500m/z; 25
WSH: PR 17 5005 H 30 s HbR(E:
1X10%; HRE TN 50 ms; TopN: 10, J4—
{emliERERE: 104 30+ 55. SRH Xcalibur4.4 BT
JRIEHHRA I, FERE IR ZE W EIE 1.0X 10 LA R,
20 5 REEL . KPR 5L . Pubchem. Massbank
NARACU B FESE, RSOk R s iR AT EE XS,
X BT N 3EAT 20 BT
23 MEHEBZAR
231 AL Ay R T PR Al HPLC-Q-
Exactive Orbitrap MS H A% 72 th 1848 7 A\ L7
RNWFFERT G, AT AR . @l R
PubChem #(## /% (https://pubchem.ncbi.nlm.nih.gov/)
A K N MR 4 W SDF #% X, I R H
SwissTargetPrediction %% #% £ ( http:swisstarget
prediction.ch/) BEAT & MR 73 B HE RLTITI o 530 B B
SRS E, SRS N LR 23 (P AE DGR FH R A
2.3.2 FEEL ST DL “diabetic nephropathy” A
KA, Wit GeneCard. DisGeNET Al OMIM %/
FEATRL R, kS DN MG A, SIBRERAE
JEAF BB A
233 MRS I R R E R T 4
KH Venny T.E (https://bioinfogp.cnb.csic.es/tools/
venny/) FE N IS A FHE 2 5550 B i A 4R,
73 2 AL R 80 A A S8 TIRYT DN IR
. N Tt — PSR TIEYT DN [ (R

Z B s E R RO R, HIBER A A
STRING #(#& /% (https://string-db.org/) F 4
R85 A BAE F (PPD) 4%, ¥ B “Homo sapie”,
minimum required interaction score=0.9, FfFajE
HEHE, 458100 TSV & UR1F . AR AL
Cytoscape 3.9.1 AR “ v 24 il o) -5 I 4 -3
%7 24 K, @It CytoNCA AT $h A1 3%
A (Average ShortestPathLength). 5%
HL M (CC) . (Degree ) 1A « £ 71 (Eccentricity )«
MHFOL (BO). % HFIAHATAH G (NC)
5. Degree. BC f CC HUEML A, 8L i AEM 25 h
AR 2 . NS E IR S IR TT
DN ) 3 Z3EPE R A R
2.3.4  FEEAR (GO Mt #HE R 53 R 4H | RHe
4 (KEGG) izHf] DAVID #(#i % (https:/david.
nciferf.gov/home.jsp) #4T KEGG A GO Dike
BESN . TEOTTER, BHS M P EM
“Count” fH CREFFIE 5 I £ DR ) 3
B IIR/NEATHEF?, 0% O B 34T SR IR E
24 DTS

TEGHET “ Lo -PR B - R W2 I o
Fr, e th 3 EEYE R S PPT M2 i HEA T
5 HRER T oSS, DAV SR M AR
SEESZ PGS ER . BidRE ZINC M
PubChem (45 2 JR USRI 1 70 (1) SDF #3030
1, I\ PDB %4 e b 2 S B HE U SR L 454, O
ff/H Pymol-2.1.0 K AF#EAT 646 % BroK 73 F1/N o)
TROARSERALALEE . B, H AutoDock Tools-1.5.6
AT INEA A AL, 5347 pdbat # AL A
KL UM AR, TR VR NG, R pyrx K
) Vina-2.0 34T 0 X%, iHES SRR IR A H
g . % F A Discovery Studio 2020 Client
( https://discover.3ds.com/discovery-studio-visualizer-
download) #AFHATEE RATHA AT, A5 S REME
REMERIM L ERE, SEREBAL, RS EC AR
4G ARE -
2.5 FliE RIS IESKLE

K H Western blotting +7 A& I 5 AE 2H 21 o
PI3K-Akt 15 i@ % 1 OCHE 8 1 PI3K. p-Akt 5 Akt
HHBRIK PO IR R SV FErEA T,
FRAH S BEHLIEE 3 R ORI e B A ZE - 50 mg, N
A 1 mL ALAEARMBHR (RIPA D PMSF=1 :
100), VKIEIHK, F5enfig, T4 'CT 14 000X g



+2790 - S48 EFE10H] 2025F 108

{;35'745:5?. ER Drug Evaluation Research

Vol. 48 No. 10  October 2025

B0 15 min, B EJERI NS EEHEI0H, H BCA
R e A IR . RS AR S S R R
BB [F]—KF, BUEEFE S 1 X SDS-PAGE & H
AR MELL 1D 4 RS, 100 CEFE 5 min
fi 8 TR - AR H AR B A XS o TR R, %
R i ) £ 70 & A = IR U ) 4 SDS-PAGE
B2, BEATER A 85 . FEah EREE, I kRS
2L, BB E MG, N —Hidifr i 5w
A, TBST VLE/EHEIMA M E 2 h, FEEH
TBST el li. I ECL plus K, S
RN, BT ER G R, TR
FHARAT o ff FH Image Lab SRR FE 2675 I 20 BT H K
FEfE, SRUBEMRERSNSEA (B-actin) K
iz XN, p-Akt LHARE A Akt 5 HKEE
Z R,

3 #R

3.1 HYERLER

300 FAKBAHKATRAR IR XK
BOY BEEE, REAOIRESLF, REM @ IEE. B
A KRR T 5, BHENZR, 28, £

=1
o=
3
£
e
[}

PREEERIER, JE A FFEE RS 2 BE . &
ERGIRFL, RMIRERER . SXTHZA L, HRAA
KB FBG. 24 hU-Alb. Scr. BUN. TG. TC }¢ LDL
BESE (P<0.01); HEMAL, &81EfE
YRR PR R R R IR 25 g bR (P<<0.05.
0.01); 47 &4 FBG. 24 h U-Alb. Scr. BUN
Fe TG B2 AL (P<<0.05. 0.01). WK 1.

3.1.2 ARG #AER + TNF-a. IL-6. IL-
18 FIAGI xR g, AR ZH K R i b
TNF-a. IL-6. IL-18 BEFE (P<0.01); LAY
MR, &M1&, KAE (038, 1.51gkg™) 4
IL-6+ IL-18 TNF-o 7K1~ 3 F# Ik (P<<0.05. 0.01),
/\T%Hﬁ‘éﬁ—ﬁﬁ%ﬁ DN ARAUK R i IL-6. IL-
18, TNF-a S R IEKFF/KF. WK 2.

313 KER'EFAZURB A% Masson Yefiigh
FOLE 3. TR RS S OK R R N £ 4
WA RIFA4E. g AR EE G, K. U
W. SR, 29pREaE, gZEREG. 5
BRI LS, SR & B 2 R RN B A 4R R
AR

b=

#4

T T -
:c [EL D — —Sn 307 * — 20
£ £ 60 g
E101 = =
= = 40 =
é:j 5 = z 10
T 204 : 2
= -
0 T . — - A r 0 =
FHE A TRIET 038 151 SR A BRAIT 038 151 XTI
TR e ke ) LTHET 2l e ke )
1001
— = 4
o e -
E 601 =
| £ 2-
g0 E
|5} |-
A 9 = 14
0 T - 0 l r
R Al @wmn 038 151 151 SR A @wmﬂ 038 151 151
LT ENi e ke ) LT E e ke D
1.0 2.5+ i

LDLAmmol-L ")
=
e

%

|

1 BEXRAZ 8 GRS TUHEFRHIN

Fig. 1 Detection results of various indicators after 8 weeks of administration in each group of rats (x +s ,n = 8)

us”wmn 038 _'

Al @wmn 038 151
LT EWE ke

5xf B 2H L SRR *P<0.05 *P<0.01.

#P <0.01 vs control group; "P < 0.05 **P < 0.01 vs model group.

#p<0.01;

#®R (x+s,n=8)



FASEF 108 20255F 10 B

%¥i38ak % Drug Evaluation Research

Vol. 48 No. 10  October 2025 - 2791 -

=
(=}

80 £ 60
60 ®
< 40

N
=

1L-6/(pg ml. 1y

[
=

YR A BSSIE 038 151 oy
SR B9 kg ™)

A PHSIE 0.38

=
=

IL-18/pg mL™)
=

=

—_— W
[=R

iR ZRHE 038 151
ST 2 B9 kg Y

151 8
SR L2 B9 kg ™)

HxTHEA R #P<0.01; SEMALLE: "P<0.05 “P<0.01.
#P <0.01 vs control group; "P < 0.05 P < 0.01 vs model group.
2 REKRRAZH 8 F IL-6. IL-18. TNF-o ZRERFHRMNER(x+s,n=8)
Fig.2 Results of inflammatory factors such as IL-6, IL-18, and TNF-a in rat from each group after 8 weeks of

administration (X +s ,n = 8)

R SEZ RO

3 BEAXRBHEABHEN (X400)
Fig.3 Ultrastructural morphology of kidney tissues in different groups of rats (x400)

HE ZethgE RILE 4. gifurz g, BRIRLR
e, WA2E. M AR A RIFE R4,
X IEZH B /INER FRBE XN WL 2 23, B /N RS K
M. AL RRENET K, BAOARRERE R B
NERREEERUINTE . W2, FEREIREIEE. &%
THEHHRRE MR R R EIGA, FHRM
155 LAY 20 B ek
32 SHEFAMALSY

j@i HPLC-Q-Exactive Orbitrap MS 75 73 #F 4% J5

W FEIE S A TR 700 SR 15 25 i
RIS R, BB TR 5 Pros. fEH] Xcalibur
B b AR S AT OT B SR AR SO, RIS
WAV & B T HEm PR B — .
52 RISV R, 225 NIASHEL
i (HMDB). AHSCSCHREEAT XS LT, i 3
TGRS, RSHARNS 70 TR IRZELE 1.0X 1076 Y
TEEARIE o [RIN 455 2 ST A5 8. X
sty D B I ) S 00 L P AL 19 A IR T

ST 20 (g kg™)

4 BEKXRBEL HE LEBLER (X400)
Fig. 4 HE staining results of kidney tissue in various groups of rats (x 400)



<2792 ZE48EFE10H 2025F 10 A LR Drug Evaluation Research Vol. 48 No. 10  October 2025
A-l 30.51 B-1
29,38 49.05
2925 33.60 ‘
15.64 \
15.04 |
086 16.13 25 02 ‘ ! '7‘|2f’ 49,05
“ 14.89 { 7?;927 ‘ ‘ l-153 10.08
| u'f,g'g 16.53 “||! 1 b 220 | 1e3s) 176
| 1.34 ‘ I894 | ‘j ;L \I 13.83 R ) , 259 g 90, 12.98 | 1785 2176 3119, ar
b 1. 59268 11, 24"“ " & ,--;_‘,|.,‘ \H] ‘ v 8 44‘.'3‘%' 'T’ | , 62 IJ A f lk‘ ‘ ”l . 02 59,071 34‘,84 3536, E 45,231
A0 T 1 e R VRSV S N N gl o b 4 043, (0
— . —— — — ; - : :
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
#/min tmin
" 3031 .
o 20.41 o= 2939 3030
: 29.28
. ‘ |
3362 0.80 1090 1505 ‘
49.06 33.61
28.63 ‘ R
15.63 133 i 3826
091 15.03 ‘ ‘ 10.78 |l4 92 || 1614 5406 T w001
8.9 [ | y
| 12,56 | 16,1222 0" l I 10.40 ‘ | I} llss.08 ‘ 4447?60w
1.35 \ 1(,54‘ LI | | § 1654 2309|"‘|ﬁ 1 401‘}\,,
Il 2.4?4% 12.48 |‘ J‘ " - ’! ‘l i “ ’. | “I‘ 13 1 ‘ 20 90 ol :_ ILoy34.300 1 | ) 1r|
10607 ) ki, A e L (T L | ,A i
0 5 10 15 20 23 3(] 0 5 10 15 20 25 30 35 40 45 5(]
#/min t/min
E-1I 0.92 F-1I1 10.90
| 095
‘| 29.3:3' 3050
134 10.66
\ 33.61
17.27 Coso 28.93 .“
sea 2406
\ 15.64 .
T :‘ > ‘ ‘I! | Jg'f“
Lo 1009 1405 |‘ 1513 h 49.04
L 1,59 31 | 1786 5 05 | { 2811 | 38.10 '
| ! 1 {21 |, 2402063112348 w05 degs Lz o) | 1' 18321 Gt AL
ZZ‘))I o "’~J My ‘,‘ I, AN e ”,,._, V= S s Y P wpliaS N
O 10 15 20 25 30 35 40 4) 50 0 5 IO 15 20 25 30 35 40 45 50
t/min #/min

E5 EBFHENX (AL C. E) fifaET#ERX (B. D\ F) THZEAME (D,

SEFEHMBEHER UD MEPFIRE

¥ (D HNRBTREIEE

Fig. 5 Total ion chromatograms of R. laevigata blank serum (I), drug-containing serum samples (II), and R. laevigata
extracts (III) under positive mode (A, C, E) and negative mode (B, D, F)

3.3 WEHEFMR

331 BOE AR RHE wEdsR
SwissTargetPrediction $£43 19 AN N ML) BTN B
B LR 650 4. i#Id GeneCard. DisGeNET Al

OMIM #2131 480 5 DN MIKHIHE . R
H Venn B 504, Jidkth 198 24 HE 55 3 [R5
A, AE AN G TT DN RV TESE . ARSI
¥ o198 MR FA
STRING ### % (https://cn.string-db.org/), 4T PPI

SV AL R S EAR A

W28 38T, A7 TS 207 AN AR 565 KR
PPI M2t HERRAEN tsv &, FA
Cytoscape 3.9.1 AP E M H BAEM L, X H
“CentiScape 2.2” LA % “ Analyze Network ” 34T X 4%
Mg, JRimE R A (B 6). 1EFE degree.

BC. CC 3 NS T e s,
247715453 STAT3.AKT1.PIK3R1.PIK3CA.GRB2.
PTPN11. PIK3CB. EGFR. PIK3CD Z5<H#H#0
KH Cytoscape 3.8.2 #%E “ 245 o7 - -4
M7 Mg E (7. Hp: B =AERREET
Ay, HEERARE DN, HEKT AR
o Mg R K Degree fH KT HAIEL (20) KK

éj\ﬁ9/\: &ﬁ%@ﬁl\ % E@ﬁl\ ¥1ﬁ$\5$‘_ﬁ\
SAEBW . AR HER. AR, 12-BEH

MR, JRIEH R Bl %5, Degree {H% %4 100, 90.
80 66+ 49, 35. 33. 32 & 29, LA L 9 AN AHTEZ
R RTRETTRREBOR, FEVRIT RORIE T R EAE .
3.3.2 EWYIREE ST 198 Y- L
R DAVID HlE#T GO DiseE &l



FASEF 108 20255F 10 B

ﬁ’f"‘«if-‘rﬁt ER Drug Evaluation Research

Vol. 48 No. 10  October 2025

© 2793 -

F1 SETFAMBSRITER

Table 1 Analysis results of components in R. laevigata that can enter the bloodstream

5 — o
FE ogmin mH AR mrest oon KWE S B
mlz mlz (1X1079)
1 3.1 BT C7H6Os [M+H] 171.02879 171.02779 —2.85 90.310 82. 97.028 98. 108.085 77
2 21.70 BAEER C30H4s06 [M—H] 50333781 50333618 —3.24 503.336 15
3 850 AT EY CasHsO0  [M+H] 50333781 503.33881  1.99 409.313 02
4 4.84 FRE Ci5H100s [M—H] 269.04554 269.04516 —1.13 25.063 43. 159.091 25. 271.068 27
5 8.31 LWz Ci15H1006 [M+H] 287.05501 287.057 80 3.72 255.031 80, 255.054 02
6 37.60 S-HEFHM C29H5002 [M+H] 43138835 431.38629 —4.78 29.1986. 5570008, 7091184, 11692694
7 2.27 WNHERR C9oHsO4 [M-+H] 181.04953 181.049 65 0.66 79.05501. 95.049 65. 107.049 46
8 2617 12-RHSKHIR CiaHisOs  [M+H]  227.12778 227.12771  —1.59 2798849, 3999756, 12549003, 14959314
9 742 KRBHER Ci5H1006 [M-+H] 287.05501 287.05518 0.59 79.03401. 203.031 81, 213.05507
10 7.43 BEAEER C14HeOs [M—H] 30099899 300.99893 —-0.20 29.013 31. 201.018 89
11 835 JLFEHR Ci15H1406 [M—H] 289.07176 289.07058 —3.54 121.02827. 221.082 41, 222.085 51
12 8.06 HITHK Ci15sH1204 [M+H] 257.08083 257.08087 —1.40 91.054 63. 240.195 86. 255.097 32
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