2026 43 A R March 2026
Fags H3W Chinese Traditional Patent Medicine Vol. 48 No. 3
[27] Miricescu D, Totan A, Stanescu-Spinu 1 1, et al. PI3K/Akt/ Mol Med, 2019, 23(5); 3711-3723.

mlOR signaling pathway in breast cancer: from molecular [33]  Cheng S C, Quintin J, Cramer R A, et al. mTOR- and HIF-la-

landscape to clinical aspects[ J]. Int J Mol Sci, 2020, 22(1): 173. mediated aerobic glycolysis as metabolic basis for trained
[28] Qiao L, Dong C, Ma B. UBE2T promotes proliferation, invasion immunity[ J ]. Science, 2014, 345(6204) . 1250684.

and glycolysis of breast cancer cells by regualting the PI3K/ Akt [34] Shin N, Lee HJ, Sim D Y, et al. Apoptotic effect of compound

signaling pathway[ J]. J Recept Signal Transduct Res, 2022, K in hepatocellular carcinoma cells via inhibition of glycolysis

42(2) . 151-159. and Akt/mTOR/c-Myc signaling[ J]. Phytother Res, 2021,
[29] Li H, Prever L, Hirsch E, et al. Targeting PI3K/Akt/mTOR 35(7) . 3812-3820.

signaling pathway in breast cancer[ J]. Cancers ( Basel) , 2021, [35] Zhang Y, Liu L, Qi Y, et al. Lactic acid promotes nucleus

13(14) . 3517. pulposus cell senescence and corresponding intervertebral disc
[30] Fontana F, Giannitti G, Marchesi S, et al. The PI3K/Akt degeneration via interacting with Akt[ J]. Cell Mol Life Sci,

pathway and glucose metabolism: a dangerous liaison in 2024, 81(1): 24.

cancer| J |. Int J Biol Sci, 2024, 20(8) : 3113-3125. [36] Qian J, Gong Z C, Zhang Y N, et al. Lactic acid promotes
[31] Shao M, Pan Q, Tan H, et al. CYP3AS5 unexpectedly regulates metastatic niche formation in bone metastasis of colorectal

glucose metabolism through the Akt-TXNIP-GLUT1 axis in cancer[ J|. Cell Commun Signal, 2021, 19(1): 9.

pancreatic cancer| J |. Genes Dis, 2024, 11(4) ; 101079. [37] Wang S, Cheng Z, Cui Y, et al. PTPRH promotes the
[32]  Zhang T, Zhu X, Wu H, et al. Targeting the ROS/PI3K/Akt/ progression of non-small cell lung cancer via glycolysis mediated

HIF-1a/HK2 axis of breast cancer cells; combined by the PI3K/Akt/mTOR signaling pathway[ J]. J Transl Med

administration of polydatin and 2-deoxy-D-glucose [ J ]. J Cell

2023, 21(1): 819.

ETF eNOS/NO/c-Src 5 5 1@ IR 1+ LU Z= X3 L |15 S K B #0 B BR =1
B N R ¢ Rl 35 4 B9 22 i

= W,

ZhaE,  aER, 2 oA,

BB
(1. FEREMBEEKRRA, i W T 810001; 2. HFEA¥ERE ¥

7

3

KEN, FiE ET 810001; 3.

FHAFWEER SR —F, F#& BT 810001)

BE: BE  ZOTILZB AT SO RO 2 40 (fRMECs) $UAMRIPEM, FiE  RA CCK-8 i
i 18 LU AS T PR 3 TRMECs B8 &80k B2, U = 248 MR A D 248 L 9 T2 1% 50, DCFH-DA B4l ROS 7KF, ELISA 46 ]
SOD JEPEFI MDA 7KF-, Western blot {46l eNOS, p-eNOS. c-Src. p-c-Sre, Bax Fll Bel-2 A F1k, FFME NO /K-,
K0 eNOS 717 L-NAME (10 wmol/L) I&iEFHET eNOS/NO/ c-Sre 1555 LI 2 Wy X WE IR P Jz AL B/ FH . 88 7
WESAT, IZSETE/NT 32 pmol/L MUk T X rRMECs ToaEME; 5 A4 bk, A4 (1% 0,, 12 h) rRMECs
T JIFEAR (P<0.01), p-eNOS HEFIFRIATHE (P<0.01), SAREALLES, (LIZEMA ST (P<0.01), AL
T3> (P<0.01), NO K. SOD it I Bel-2, p-eNOS FH[AFKATIE (P<0.01), ROS, MDA /KK Bax %1%k
FEA% (P<0.05, P<0.01), p-eNOS Fl p-c-Sre #E[HFTIAFHE (P<0.01), Tii eNOS M il5] L-NAME ¥ %% T 11 2% By %HIT
B T RMECs SRR ARG R ER (P<0.01) . &8 WIZRE7EIVAS A Nl g 51k eNOS/NO/c-Sre 155 3 F& X
tRMECs RHEARIYEM, MHIAHMA T, 080 AR RBL,  EIR TR AR DAL I R il 4845 495 rh B Ve e R A (B
K4 LAWY ; tRMECs; IR ; bR ; eNOS/NO/c-Sre {5 5l #%

hESZES . R285.5 XEkARERS . A NEHS: 1001-1528(2026)03-1002-08

doi ; 10. 3969/j.issn.1001-1528. 2026. 03. 042

KRB, 2025-10-11

E£WMA. HiFAREHmA (2023-2)-768) ; 2024 4 E “REWA - mum@IF ML AA "B H (2024 4F)

fEEE . &
cq_na_li@ yeah. net

« BEEE. BAHE (1981—), B (FlE), #i+t,

qq.com

1002

W (1982—), 2, Wi, BIEAREEIN, AbA G0, MRS RS B A S SR BN AR BT, E-mail

A AR BRI, A U, K F P A G, E-mail: 513191840@



2026 4F 3 A
48K HE3M

R %

Chinese Traditional Patent Medicine

March 2026
Vol. 48 No. 3

PRI L5 722 55 i S TR AR B DD Y Ok, Al
Do g K BELZE | RS L IR S 28 | R VAR 5 e Y
PR BES g A8 A5 e S 2 T B0 A R S R A R
FEOIRERERT , S5 A R A I AR AR A 32 S A
Z " whge R, EALRIEOR NO A YR R R
AR A TR S P R P Sl SR 0T P B2 ) R s J A 2 5 i)
oS MLE S . P9 R 400 B NO Ay A B AR T
eNOS'*, eNOS DfEReAT ol T 5 NO A= ¥ FH
1%, 4003 N B AR M A BTk Y L S A, AR
WA ROS B %5 NO W I al st 4200 il iR 45
R NO 2B AR . NO RS- A 564k
& 240 B Sre P& 2 R BA T (cellular Sre tyrosine
kinase, c-Sre) HY}: Bt IR 5% L o AR 16 MR, T
I s-Sre'®  BEARBFSE L ARAE T 40 RO A5 Hr eNOS
LA R F e-Sre {75 AT BCE A @ E vk, I
H AT L 3E 2o B B NO 4 25 ol ok 35 5 1 Hl 10 ] i
wr,

WLz Wy il FHBUEA . PR YU O m iR
PEEERIZ B T T em ™ R, LA m
A AL O e 2 R AT T, X 2 AR Y R 4
Mg B e A BT B EE S
AR O i AR E M R e — DR R

AMWFFE B L 01 16 1L 233 By XA A48 497 0 4 PN B 4
LA ROk B, PRITILAEAR AU R B2 A5l i
A3 eNOS/NO/ c-Sre 15 5 38 B 52 ) 4 i 4 1 5 4
RN, DA i — 2D 5 L0 25 B 7R TR YT 48R G
R A B3 A v 1 P R I FH B AR AR AR
1 ##

L1 mieAsde itk R RS GOI0 P B 4
(rRMECs, %5 RAT-iCell-m009) . J At PN Kz 41 ity
FIIRR (BRI, 45 PriMed-iCell-002) , T4 H
FEMW (BE) EYEARRGARAR,

1.2 KA 5E  ILAEH (8% HY-14590) 1
H 32 E MedChemExpress 2\ w; # & 1k 9y 17 £k it
(superoxide dismutase, SOD) & HF & (K%
A001-3-1) . NO il & (525 A013-2-1) . N
W (MDA) MERH & (185 A003-1-1) W H
B SUE A Y TR T, CCK-8 XA & (185
BS350B) | 5 fba: kOt (ECL) A& (Rt
B, 4845 BL520B) M4 {4t =AM B A R A
F); Annexin V-APC/PT X% 2 i 8 T 46 I 3 551 &5
125 KGA1030) W H VLI B WA By A R
Zvdl; ROS #rilial 7 & (585 S0033S) ., eNOS —
i (175 AF3247) W H B8R A RAEYHRE R

Nl Bax —Hi (525 A19684) | B-actin —Hi (1%
5 AC026) W AR Z 1A e A R A B F
Bel-2 —#i (575 68103-1-Ig) Fl c-Sre —Hi (5
11097-1-AP) g H 3¢ [E Proteintech 2% 7]; p-eNOS
—Hi (189 BS-3426R) . —HUILEHiH IgG (H+L)
HRP (475 S0001) M H E[E Affinity 22 F]; p-Sre
—P (Tyr418) (555 BS-3426R) Iy [ AL midi B 7
HEYIE ARG R F] . Cytoflex =N BT B 52
U150 S R JR RN ] ELx800 AR H 25 FE A
IERAEBRA ],
2 Fik
2.1 mpesd BUREAIIE, BT 37 Cokigbh
BRRRY, HEHRARTEMmE, BBEE 1.5 ml
BB, A 3 AR B R 53, 250 xg
B0 5 min, RBELIEE A BRI, KA
MUEERE BRI, BT PR, AR
PR A TR B 5 R, R R Wl TRk 9%
(PBS), WHILAIMIIFLIbfe, &, 2Bk LERE
IMAGHBERFRIE . LA 2 3 HBMEIRRT 3%, Haftam
FTEPE S AR, U 20 M T 9550
2.2 WY WABEEAME . FEAH
IS, 55712, 24, 36, 48 h, M. HH
% F 0, 0.1, 0.32, 1, 3.2, 10, 32, 100,
320, 1000 wmol/L INZASEy; fIRESRMT 0, 0.1,
0.32, 1, 3.2, 10, 32, 100, 320, 1 000 pmol/L
WZsMy; el =, WA, VR, IWAsEmAH; 5
M. wARA, REA, ILEMmAH, L-NAME 4
(eNOS #HiIF) o AR ERIETE] R 12 h, KA
PR SRFRA B 1%, 4320 = FDU 0 11 25 I vk
=SSy wmol/L, L-NAME W BN 10 wmol/ L,
I ZS B AL B A5 AR A+ I AS By, L-NAME 4 4b
B AR A + 1L ZS B +L-NAME
2.3 CCK-8 &#m RMECs 7& 7 BUOM B4R K i
) rRMECs, £t PBS Vi, BRAEGTH b5 850 0,
PREE AN 25 5% 10° ~/mL, R T 96 LAk,
fEHJCHE PBS A h % fL, A 37 €. 5% CO,
PR FRAE P 3R, # “2.27 TRl —. 4
TS AT AN B, AR E 3 AN EE,
ML 12, 24, 36, 48 h {4 AL BEXT P Bz 41 i
WG IR, O e S AR BRI (R], Z5WIPE 12 h
&, WFE B, 1 10 el B CCK-8 i,
FRFRREE 1) TAEROIN AL, Seahdfigibim gk st
B3t 2 h, [ FHEEFMUAE 450 nm 3K AR E £ LY
T

1003



2026 4F 3 A
48K HE3M

R %

Chinese Traditional Patent Medicine

March 2026
Vol. 48 No. 3

2.4  Western blot #% 4 M| Bax, Bcl-2, eNOS, p-
eNOS. c-Src, p-c-Src & & K ik £ “2.27 TWiF
YA R DU AT AR B, AR AN, ffFH RIPA
(RIPA lysis buffer) ZARIREEEH, BCA X5
G E R AW, #ad 10% SDS-PAGE % i HL ik
ST, IR E PVDF B L, o PVDF &
BIBTE 5% Wifg 40, ZiREH 1 h, fIHA eNOS
(1:1000), p-eNOS (1 :1000), ¢Src (1 :
1 000) . p-c-Src (1 :2000), Bax (1 :2000).
Bel-2 (1 :5000), B-actin (1 : 50 000) — 4,
4 CWHEEH, MEMALEYEILR 1gC (H+L)
“hr (1:8000), FREWFE 1 h, S5 ECL
R RH, R Image J BAF4HT 8 400 KA,
Pl B-actin HNZ, THEHIE X KL &,

2.5 mX R mie s s EL BOT R K
Wi rRMECs, 9T 403 5 2x10° >/ FL, Hefp
F 6 fLtirh, HfL2mL, 37 °C. 5% CO, &M FiE
HEREFR, MRS “2.27 TR s A EE, WL
T N G RO T, PBS BRI
LR, s By, R [ A& 2 %Mo m
(EDTA) ] ik, FRauf i l4s . 4l = ia) A F
R, AT M A TR T AR
W TR B OAE H, 250 xg B0 5 min, W3 E
5, AR PBS YEM, IR EREH E 1.5 mL
RIE EP 4, 250 xg B> 5 min, W3F L, 3%
ARMEYTRE, FH 500 L A9 Binding Buffer 518k 21 ffy
J&, A5 uL Annexin V-APC 2520k 2), HANAS
uL A PI RA), ZEiREHE N 15 min, _EALR N4
AP L

2.6 DCFH-DA %@ ROS A -F B ik K i)
) rRMECs #2701 6 FLAR, &FL 2x10° 4, 7§
YNNG RESS , i <2.27 TR A4l Zh, R
HINEE, MG, WM, PBS I
VE2 W, KEREH I A, i 500 pL %5
mol/L. DCFH-DA 19 21 it Bk, 37 °C 3k 56 Iy 30
min, B0 5 H PBS WE¥E 2 R, 4% FITC &K
I ROS /K F-,

2.7 ELISA % # M SOD 7 M A= MDA K -F %
“2.27 WUN Al VUM TANE, WA, JFiEAT
A1, B, W BIEW, IR S
fE, A SOD % A1 MDA 7K,

2.8 NOAEME 4 “2.27 Wi K4 ugkirib
B, OCEANM, R TAINR, BOEREER. W
200 L TG 04 s M 5 VA VORI A 0 40 V8 R 4
1004

SIINA 1.5 mL B0, BEIIA 200 wL Gz
VWO RHEIRST, B 100 WL BA R IR IR S
ZFIRFE 15 min J5, B0 10 min, B 160 wL |3k
WO IMAREFRR LY, e B FLINA 80 L a5
TAER . PRFHIRS) 2 min, FRFE 15 min,
FRASGIE 550 nm PR, 1A NO & i,
2.9 it F o BIELCEIEREZE (x+s)
Foor, PHALIA] FL R ¢ K, £ 4 1A H AR
One-way . Z 5 2 /0¥, FlF 2 HKE K R H
Tukey B, P<0.05 FnZERHEASITFE XL,

3 £R

3.1 W ZEB4RY tRMECs 09 A 20k & ik 102
By e —FP AR B &1, S5 ULE 1A,
BB iR, SHAEHE, MAKFTRF 12 h
J&, TRMECs i Ik (P<0.01), & 1C fioR,
BERAE T KBTS, IS &S E SR
P, WE D i, FAEKGT, WE/NT 32
pmol/L ML ZS By XT A M TE#i bk (P>0.05) , KA
S TANEE 12 h, 1 wmol/L 11125 1y H A7 41 37 41 Jfd
BB MEMN (P<0.01), WK 1E, fit k£
1 pwmol/LINZS M T /R 225550, & 1F~1G Al H,
Su A AR, KA H I 4 p-eNOS, p-
eNOS/eNOS £k T E (P<0.01), HULAILIZSEy 4
TOHA &,

3.2 L ZE® (RMECs A =8 % K 2A 7]
H, 5E A4, IREA MBS ERI (P<
0.01); SMCEA i, A HMMNE T
(P<0.01); SiiZm4l L%, L-NAME 4140 il 7%
HBEAE (P<0.01), MK 2B~2C Al%1, 5% &4
Feie, IRE AT %5 (P<0.01); S5{KE
U HEr, INASBY A AR TR EL (P<0.01); 5
WIZS AR 4H ths, L-NAME 40 i TR T+ E (P<
0.01), ME 2D ~2E %0, SH A E, KA
4 Bax, Bax/Bel-2 £ikFti (P<0.01), Bel-2 3
KFEML (P<0.01); SAREH A, 1z md
Bax . Bax/Becl-2 &1k &AL (P<0.01), Bel-2 ik
T (P<0.01); S Zsmal b, L-NAME 41
Bax . Bax/Becl-2 FikTHE (P<0.01),

3.3 W ZE®B s fRMECs &AL B ed #em A
3A~3B AIAL, SHEAA L, KA ROS KFEF+
F (P<0.01); H{RAE4 e, IhZm4l ROS /K
FREL (P<0.01); HILZAMA L, L-NAME 4
ROS K FTFHiE (P<0.01), M L-NAME #7111
AT ROS MR . B 3C AT, 5 A4l



2026 4F 3 A R 2 March 2026
AR E: EHIW Chinese Traditional Patent Medicine Vol. 48 No. 3
B -
1.5 -
a5 = KEH(1% 0,
S 1.0
=
g
0.5
& 5
2 0-
L=/ 12h 36h
C 36 h 48h
KEH(1%O0,) REA(1% O,
1.0 =
g 0.8 4 é\ 0.6 P -
'E 06 5 0.4
§ 024 § 021
0- 0

@}&' N 3’)4 Moa2 N0 ® ,,)rLQ o
Ll ZE M BE/(umol L)

p-eNOS (Ser1177)

F

= w e | p-actin

. oa AHELL, b MIKE, ¢ MILAEmA, SWAERALK, "

Q

HEAMNRER

Qa;), AR\ N\ '!;LQ NN
Ll ZE K BE/(pmol L)

%@:& o>

g |
o o ®

&

R

\% $og
N

o
\A()% $0%

" P<0.01,

B1 WRBMAMRERRE (x5, n=3)

FeAr, K44 SOD & 1358 (P<0.01); SR
L HeEr, NASWrg SOD JEPEMGsE (P<0.01); 5
LLIZS i 20 b %5, L-NAME 4 SOD % PEii 55 (P<
0.01), M & 3D vl M, 5 A4, KAH
MDA JK-F-Fhm (P<0.01); S ek, 1hg
W2 MDA ZKEFEE (P<0.01) 5 S1LZSH4 ik,
L-NAME 20 MDA /KF-F+5 (P<0.05)

3.4 L E® s fPRMECs F eNOS/NO/c-Src 12 5 i@
RANK B O REGYw  HE 4A T, 5EE4
P, MR NO KT, BESARFE
(P>0.05); SALAE4ILEL, IWASHIZL NO /K F-Ft
B (P<0.01); SINZAE4 i, L-NAME 41 NO
KRG, MK 4B~4D A%, SR A4, K
A 4 p-eNOS, p-c-Src, p-cSre/c-Src, p-eNOS/
eNOS FEiATHE (P<0.01); SLEL I, Iz

W34H p-eNOS ., p-c-Sre,
KiKTHE (P<0.01);

p-cSre/c-Sr, p-eNOS/eNOS
FIIZR M LE, L-NAME
2H p-eNOS, p-c-Src, p-cSrc/c-Src Fll p-eNOS/eNOS
FIRFEIE (P<0.01), eNOS, c-Sre 75 & 4 K
AURB -, HASZILZEF L-NAME RS20
4 g

R T JE DAY B 240 J A A0 DO JRE i g 5 LA e
VERT, FR SR BT 2 455 1 -0 D00 e I, 81 R
BB 25 A A B | A0 O T A
ST o ok 2 0 3 e A 4 A I s
A ) MBI S 2 [ 05554, B kA E )
JiE AR I S 20 20, ] O R A o A 2 = OC
T R SRR, A G B E 2 B
W, AL, BRSO — R AIME S B,
BRARCF T IR I, X S T DL AR S A0 G e
1005



2026 453 H Ol 2 March 2026

AR E: EHIW Chinese Traditional Patent Medicine Vol. 48 No. 3
A o B a b c d
’ "a JaiuL7 s1%) QI-UR(@4.07%)| "2 Ja1-UL(5.94%) QI-UR(8 82%)| @ JQ1-UL(3.95%) QI-UREB52%)| © ]Q1-UL(387%) Q7-UR(10.81%)
~ 0.8
@ oo #oes ° ] %] %]
E ' = E NN NN NTR hN
” . al s o = [ & e
an ,4 ,4 q q
021 *1 3 o 2 2]
o, |Q1 '.c;BG.BO%) Q1-LR(1.62%) @, | Q1-LL(B4.52%) Q1-LR(10.72%) %, | Q1-LL(83.55%) ! Q1-LR(3.64%) %, | Q1-LL(79.25%) Q1-LR(6.07%)
0- B T T T T T P T P P P Y
a b c d
APC-A
C  40- D E 40-
30 wx | a
£ 3 e e | Bax it = b
M 'kS) 20+ EX]
&& B €
= Bl A <
= — e —— Bel-2 ' 51 H
= Z 44 "
g ﬁ 3
5 24
e 14 Ml
0_
a b ¢ d Bax Bel-2  Bax-Bel-2

W a WWEA, b MEREH, ¢ MUZEBE, d N L-NAME 4, 5% EAHE, ™ P<0.01; SEAHLLE,*P<0.01; SilizE
e A, 44 P<0. 01,
B2 WZEEX rRMECs AT H&I (xxs, n=3)

a b c d
A
600 6007 600 600}
E S E s
S % 400] X, Z
Z 400 z 400 z 400 z
@) Q Ele} @)
& 2004 "L 2 200 2 200 2
0 oles 1 018
0 500 0 500
FSC-A(x10%) FSC-A(x10%) FSC-A(x10% FSC-A(*10%
600+ 150+
s El 400 g €
= - o — ]
&= 5001 = T 25001
g 5] =] S
3 o 2
@] 200 O 50
04 04 0 - 0- -
102 10° 10* 10° 10° 107 102 10° 10* 10° 10° 107 10?2 10° 10* 10° 10° 107 10?2 10° 10* 10° 10° 107

DCF-DAQ2,7- & AR E . 2.8H)

B C D
ROS 30 1 SOD MDA
200 000 6=
*%
ﬁ - _ i o &
150 000 ] & B
o8 © 20 ok & 44 4
s 8& ? =
% 100 000 s £ g
= 10 I
e i R =
50 000 2 i
) pu
0- 0- 0
a b c d a b c d a b c d

T a REELL, b RIREAL, o FILZEMYL, d A L-NAME 41, 5% /41 H0E, ™ P<0.01; S{RALHE,*P<0.01; 5
INAS B L3R, € P<0. 05,4 P<0. 01,
B3 WZEE rRMECs LM BN (x5, n=3)

FOCH B R 3k, HE— Lol an s " B TTE A (W0 Bel-2) MY FRIK, M £ BE 40 L U
ASTEANMAN ROS AKSFTHE, iR M ARG, AT, DA R AR
P I, BREGE SN Bel-2 FGEE AR BRI AOIER, X UM TR A
iy, WM T-E N (A0 Bax) BYRIE, WAHUHE R RMECs BT RIS, IREEREE T I 40
1006



2026 4F 3 A Bk % March 2026
F48E 3 Chinese Traditional Patent Medicine Vol. 48 No. 3
A B
50 " | —— e S s | NOS
% 40 ‘ e wee wm == [ p-eNOS(Ser1177)
';'O 30—
g | -— e w=e e | c-Sc
& 20-
4u ‘ o ww— ww— s | p-c-Src (Tyr418)
% 104
‘ e S — B-actin
0_
a b c d a b c d
¢ 87 . a
Hb
6 i #H m o
R
i & d
' 44 T &&
ﬁ P *¥ T
B 2
0 -
eNOS/B-actin c-Src/B-actin p-eNOS/B-actin p-c-Src/B-actin
D 64
i #H
. a
@ && = b
, | c
® il 1 d
®
Z
I
e

p-eNOS/eNOS
W a WWEA, b MREAH, ¢ MINEEBE, d N L-NAME 4, 5% K4AHE, ™ P<0.01;
SRS LLE, ¥ P<0. 015 S5IIZEHIEH gL, 4 P<0. 01,
4 IZ=EX eNOS/NO/c-Src BEERIFM (x+s, n=3)

() E A, i LA T L S ek R T A i A
i, REEPTHME TR, TR G AR SRR A
SR LHF T X 4518, HNLZSBEENS T W Bax A%
KIF B Bel-2, Won i HBUET-/ER

ROS W] UAE NPT B fil & N5, 0% Bax, 411
il Bel-2, 24 ROS /K it @ if, SOD 7% P 2>
Won, DUSATRERS R ROS™Y . Li 42 HREE T i 4
G o B PR A 1 ROS 435 NO KA, 77
AR TER I EOE SRR R (ONOO) I PR NO Y
YER . Hsieh %2 W5 R W, /K F ROS AL
) NO A=W BE vl ABesh ko eeatife, B g
B ER ., SR, ROS M7= Ak 5 5 Ak N 38 i il
RN R D RERR AT B, S SO0 I I
A AE B AR ROS TR R, Bk
LS AN T, N A & AR AR
SRR E T LU 43S 38 o 10 ROS ¥ 7 Fs 5 NO
AR, BT R I PN Bz 4 B ) DR AP A

eNOS J& PN BZ i Jifd 47 53 & i NO' 1) O S il
NO HAZ 5MWMAEY 58 . i Lyt RIEH., B

p-c-Src/c-Sre

FRALIY eNOS (p-eNOS) 38 #F8/m G MR N, &
B A R A B NO™T ) NO (/i 8 450 5 S A
eI T SRS | M AR R, I AR A
TR RAEFE AL BRI 2 eNOS B i
F| L-NAME fg g 306 NO By 7= 4120 ABFgE dh
AU NO &3 A wr, WAk eNOS, Xl 4
P AR B E A, LA b B S, NO 7K
vE— 20 Tt i, 2 LR A P9 B 4 B Ll 2% ik
eNOS Fl NO K HELR AP PESE Ny /E H] . L-NAME 4b
P 20 M yE 5 B8 ) B — 200k s, R T An s
$E7R eNOS 7E LA W A 5 19 2 M AR 3 b i B 2 A
5, NO &= /0 S35 ROS WH#EW/L, ROS 51
PR 4N,

P BB AE 1, c-Sre REAEBE eNOS J4TH, NO
fiE itk c-Sre Y418 #ifir k! o ¢-Src Fll p-c-Sre TEIME
DR A S B R, W R R A it
2, ARG GE | R A A B S RN
MR A, MR4E4L4HE p-eNOS Fl p-c-Sre A
Bk, AL A B, KA B0 p-

1007



2026 4F 3 A
48K HE3M

R %

Chinese Traditional Patent Medicine

March 2026
Vol. 48 No. 3

eNOS Fl p-c-Src #— 2L, X F I eNOS/NO/c-
SmL%ﬂ%mmﬁ%ﬁﬁﬁﬁ,%mﬁ%N@%
RIS AN A TR R . L 2R AT fig
B — IS eNOS/NO/ c-Sre i 2% o 35 1% A i
SR MG, R, A eNOS i il A L-
NAME J&, NO & RFW D, c-Sre BERILK VK
fi%, P ERZ RS, X UESE T eNOS/
NO/c-Sre {7 5 38 6 7 11 23 13 4F AL 09 4% o0
Hup

g5 PRk, FERAESRIET LD Ay R L oS
eNOS/NO/c-Sre {7 5 i #% I /v T Bt & Ak B 6l X
rRMECs B ORGWEH] . AW 7 i i — D4R 5T 1L 2%
W VR HALED, A RMECs AH 805 IR ¥7 $2
BB B 507 W, TEASRBIBETE T, 1 2R S
B BLOR SR A L FH VO B LI R AR i mT e
RIRARE

S .

[ 1] Todorova V, Stauffacher M F, Ravotto L, et al. Deficits in
mitochondrial TCA cycle and OXPHOS precede rod
photoreceptor degeneration during chronic HIF activation[ ] ].
Mol Neurodegener, 2023, 18(1): 15

[2] Cao R, Jensen L D, Soll I, et al. Hypoxia-induced retinal
angiogenesis in zebrafish as a model to study retinopathy[ J].
PLoS One, 2008, 3(7) . e2748.

[ 3]  Janaszak-Jasiecka A, Ploska A, Wieronska J M, et al.
Endothelial dysfunction due to eNOS uncoupling; molecular
mechanisms as potential therapeutic targets[ J]. Cell Mol Biol
Lett, 2023, 28(1) . 21.

[ 4] Carlstom M, Weitzberg E, Lundberg J O. Nitric oxide signaling

and regulation in the cardiovascular system: recent
advances[ J|. Pharmacol Rev, 2024, 76(6) ; 1038-1062.
[5] Kozina A, Opresnik S, Wong M S, e al. Oleoyl-

lysophosphatidylcholine  limits  endothelial ~ nitric  oxide
bioavailability by induction of reactive oxygen species| J]. PLoS
One, 2014, 9(11) : el13443.

[6] Rahman M A, Senga T, Tto S, et al. S-nitrosylation at cysteine
498 of c-Src tyrosine kinase regulates nitric oxide-mediated cell
invasion[ J]. J Biol Chem, 2010, 285(6) : 3806-3814.

[7] Ninchoji T, Love D T, Smith R O, et al. eNOS-induced
vascular barrier disruption in retinopathy by c¢-Src activation and
tyrosine phosphorylation of VE-cadherin [ J]. Elife, 2021,
10 e64944.

[ 8] Bangar S P, Chaudhary V, Sharma N, et al. Kaempferol: A
flavonoid with wider biological activities and its applications[ ] ].
2022, 63: 9580-9604.

[9] TImran M, Rauf A, Shah Z A, et al. Chemo-preventive and
therapeutic effect of the dietary flavonoid kaempferol; A

Phytother Res, 2019, 33 (2):

comprehensive review[ J].

1008

[10]

[11]

[12]

[13]

[14]

[15]

[18]

[20]

[21]

[22]

[23]

263-275.
Li K, Yu X H, Maskey A R, et al. Cytochrome P450 3A4
suppression by epimedium and active compound kaempferol
leads to synergistic anti-inflammatory effect with corticosteroid
[J]. Front Pharmacol, 2022, 13 1042756.

Lin C B, Wu F J, Zheng T M, et al. Kaempferol attenuates
retinal ganglion cell death by suppressing NLRP1/NLRP3
inflammasomes and caspase-8 via JNK and NF-kB pathways in
acute glaucomal J]. Eye, 2019, 33(5) . 777-784.

Wu Y, Zhang Q M, Zhang R. Kaempferol targets estrogen-
related receptor o and suppresses the angiogenesis of human
retinal endothelial cells under high glucose conditions[ J]. Exp
Ther Med, 2017, 14(6) : 5576-5582.

B &, T, REN, FLEHIMERA SRS K
WRFE v Py B 28 M A DR 4 AR FHAFSE[ D], 2022, 36 (10) .
1277-1287.

Kong H, Zhao H G, Chen T R, et al. Targeted P2X7/NLRP3
signaling pathway against inflammation, apoptosis, and
pyroptosis of retinal endothelial cells in diabetic retinopathy[ J].
Cell Death Dis, 2022, 13(4) . 336.

Balasubramanian S A, Mohan S, Pye D C, et al. Proteases,
proteolysis and inflammatory molecules in the tears of people with
keratoconus[ J ]. Acta Ophthalmol, 2012, 90(4) : €303-e309.
Rana N K, Singh P, Koch B. CoCl, simulated hypoxia induce
cell proliferation and alter the expression pattern of hypoxia
associated genes involved in angiogenesis and apoptosis[ J]. Biol
Res, 2019, 52(1) . 12

Guan H L, Guan Y, Li W Y, et al. Regulatory role of miR-129
and miR-384-5p on apoptosis induced by oxygen and glucose
deprivation in PC12 cell[J]. Exp Brain Res, 2022, 240(1):
97-111.

Luo Z, Tian M F, Yang G, et al. Hypoxia signaling in human
health and diseases:

implications and  prospects  for

therapeutics[ J]. Signal Transduct Target Ther, 2022,
7(1); 218.

Zhang L., Cao Y Y, Guo X X, et al. Hypoxia-induced ROS
aggravate  tumor through  HIF-1a-SERPINEI
signaling in glioblastomal J]. J Zhejiang Univ Sci B, 2023,
24(1) . 32-49.

Zhong Y J, Wang L, Jin R Y, et al. Diosgenin inhibits ROS

progression

generation by modulating NOX4 and mitochondrial respiratory
chain and suppresses apoptosis in diabetic nephropathy[J].
Nutrients, 2023, 15(9) . 2164.

Gimbrone M A J, Garcia-Cardeiia G. Endothelial cell
dysfunction and the pathobiology of atherosclerosis[ J]. Cire

es, 2016, 118(4) : 620-636.

LiJ, Zhang J H, Yu P C, et al. ROS-responsive & scavenging
NO nanomedicine for vascular diseases treatment by inhibiting
endoplasmic  reticulum  stress  and
bioavailability[ J ]. Bioact Mater, 2024, 37 239-252.

Hsieh HJ, Liu C A, Huang B, et al. Shear-induced endothelial

improving ~ NO

mechanotransduction: the interplay between reactive oxygen



2026 43 A R March 2026
Fags H3W Chinese Traditional Patent Medicine Vol. 48 No. 3
species ( ROS ) and nitric oxide ( NO ) and the Endothelial dysfunction due to eNOS uncoupling: molecular

pathophysiological implications[J]. J Biomed Sci, 2014,

21(1): 3.

mechanisms as potential therapeutic targets[ J]. Cell Mol Biol
Leit, 2023, 28(1): 21.

[24] XuSS, Han SS, Dai Y L, et al. A review of the mechanism of [28] Kim D, Piao J, Park J S, et al. Substance P-mediated vascular
vascular endothelial injury in immunoglobulin A vasculitis[ J]. protection ameliorates bone loss[J]. Oxid Med Cell Longev,
Front Physiol, 2022, 13, 833954. 2023, 2023 9903336.

[25] Mosavi S S, Rabizadeh S, Yadegar A, et al. Therapeutic effects [29] Isenberg J S. Inhibition of nitric oxide synthase ( NOS)
of resveratrol and Omega-3 in mice atherosclerosis: focus on conversion of L-arginine to nitric oxide ( NO) decreases low
histopathological changes[J]. BMC Complement Med Ther, density mononuclear cell (LD MNC) trans-endothelial migration
2023, 23(1) . 81. and cytokine output[ J]. J Surg Res, 2003, 114(1) . 100-106.

[26] Yang Y, Wang G, Wu W J, et al. Camalexin induces apoptosis [30] Ha C H, Bennett A M, Jin Z G. A novel role of vascular

via the ROS-ER stress-mitochondrial apoptosis pathway in AML
cells[J]. Oxid Med Cell Longev, 2018, 2018 7426950.
[27]  Janaszak-Jasiecka A, Ploska A, Wieroniska J M, et al.

THEIE & Z B 12 ¢GAS/STING # B N S 1 B i X3 13 8t B &/

Treg/Th17 2 il 5k T HY Z 2 1E A

XA, & W, EHE, E#i',

L3 2

endothelial cadherin in modulating c¢-Src activation and
downstream signaling of vascular endothelial growth factor[J].

J Biol Chem, 2008, 283(11) . 7261-7270.

o
%
&

T A

(1. THAYER (TEHTEHRFE _WEER), M T8 450000; 2. TEFTEAAFE _EKE

#5%, # M 3 E 450000 ]

WE: B SRR KRR S - IR A B (cGAS) / TIRRIEPRIIN 5 (STING) il #%4 F:H F

WEXF IS (AR) /NEUETTYE T 40 (Treg) /4BHYE T 400 17 (Th17) MRS MAER, ik

/NEB

MU RIE# 4, BRI | SRR ER . SRS (20, 40 mg/kg) 4. HZERM (1 mgkg) 4. EWAEHE SH G
(40 mg/kg) +cGAS/STING BTN (RocA, 1 mg/kg) 4, 4112 B, BRIEWHI,, HALH/NRELLNEE A5
S AR BURL, ERIRT) 24 h E4ZE, BR 1R, FEEL 14 do BDIZNELUAR PEAY, MUE SRR N E (IgE) . H A
£ (IL) -10 M IL-17 /K K A JE L Treg, Th17 Z0 K AR F0 Treg/Th17 Foffi; HE Y (MRS B IEH 055 ; Western
blot PG 5 ZH MR ZH 21 4k B FRAH G UL SZ4K vt (RORyt) . M3k 3 (Foxp3) . UM ECE HEREE 3 (LC3) ., p62,
cGAS, STING FEHFis, &R HIEFWH LR, BAH S FIALZUKM ™ E B R A MR W 5, AR $P4r. M
Igk , IL-17 /K3, A& L Th17 4 ) K S5 ZH 40 RORyt, LC3-11/1, ¢GAS, STING EHFATE (P<0.05), i
& IL-10 /K. AN I Treg MM LLH] . Treg/Th17 HAH . BB L Foxp3, p62 I HFRIAEM (P<0.05); SR
PAsE, TEARAE B R A5 A R FE K A2 S R IR L FUK bl , RPEAIMRIEE, AR P40, IE IgE | IL-17 K
AP Th17 AHHELEH], SAEIEZHZ RORyt, LC3-11/1, ¢GAS, STING KRB (P<0.05), I IL-10 KT, Fb
JE Il Treg ZMMI LM . Tree/Th17 LAH . SBLHHLAZ Foxp3 . p62 AR IAFE (P<0.05); RocA il T i F -4 4L
FRENT AR /N AWK Treg/Th17 AUMFHAOMER . 458 AR ETTREE LI H] cGAS/STING i 4K AR /MR H

W, PEIEHE Treg/Th17 £ -1

KRR PUANAE R MR SRS s R T AR RHBIYE T 4HM 17; AR, cGAS/STING i i

FESrES . R285.5 XHRIRERS. A
doi: 10. 3969/].issn.1001-1528. 2026. 03. 043

Wi EE . 2025-06-20

XEHS: 1001-1528(2026)03-1009-06

EeWE: FLMeEBPELGLRFRERYRTIETH (EhBEHAHR [2022] 76 5); WMH ARB¥ELE LBH
(232300421188 ; WFFHH MM EAFHAATERIE (B IWEM [2021] 16 %)
TEERN . ISR (1993—), &, #it, FREM, NFPEZPNEILETR RS, B REPIRIIISTE, E-mail; hwjworkdr@ 163.com
*BEEE: K& W (1965—), &, BiZ, FAEE, NFPEZPHE/NUIFRARS . HERGEPRIIIST, E-mail: zhshteacher@ 126.com
1009



