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AN R Dy 7 TN W i 4
20 L 49 1 B9 R 37 4 R RATL

MEHFR R A P BRGR, T F 5 RE
ZRTES K, E 8 BV 650500

WE B AT KRB R AT B 85 509 R L R am e TC — 1 4345 9 R 37 VB R BZALH) . 7 ik,
AR RABEE - REFEAA(LC - MS) 2o K EBER Y P ayLddy, B =254 (37 C.5%
C0,.94% N, 1% 0,)# 32 o 8RR | 3 TC -1 285k % 828 (Normal 40) A28 ( Hypoxia 20) %k
.+ 40 K 3K BRI W45 & 28 (Hypoxia + KRL 28,90 pg/mL) B4 + 48 K 3K B2 42 49 & #) ¥ 41 ( Hypoxia +
KRH #2,180 pg/mL) , CCK -8 &€ Zafe7& 71 ;8] B A IS 20 I T8 &5 T AL SF St 40 A AN 30 4 )
tm i 3E Fx b iE R P SUBR B A8 (LDH) %9 i 5 2 &t e P 3 — B (MDA ) A2 R A M LB (SOD) A 5
AT —a(INF -o)  Gaiai-Z -6(IL-6) & ATP 4F; % % B M40 2 4 i b 7& 1 20 (ROS) %
H3% B RT — qPCR 4 M 8 835 F B F - 1la(HIF - la) . A K — B R A (eNOS) L iF F 7 — A R
4B (iNOS) %9 mRNA % ik & ; Western blot &4 28 i HIF - 1o, eNOS iNOS #9%& & &k KF, 4
RELKREBER DT RE 2 Meb M, TC -1 minZit 24 h s R A5 Wit K £ | | 5L 28 e
¥ % ROS(P<0.01) LDH(P<0.01) MDA(P<0.01) TNF -a(P<0.01) & IL-6(P<0.01)4% %
%7+%,S0D(P <0.01)F= ATP(P <0.01) 4 F W 2 FHAK, HIF - la (P <0.01) 5 iNOS(P <0.01) #9
mRNA B & & & iAK-F 2 FT3,eNOS(P <0.01) 69 F A KT W AR, fE4r K KB My 4L 22 )5 20 B 3K
TR mAeT A4 T Normal 42, ROS(P <0.01) MDA(P <0.05) TNF —a(P <0.01) & IL -6
(P <0.01)4F A& HIF - 1a(P <0.05) (iNOS(P <0.05) # mRNA A& & % ik K F B4&; SOD (P <
0.01) ATP(P <0.01) .eNOS(P <0.05) M 2 F It &, Lk . L REBFERHE TC -1 Moz 2 AR
BFAE 4 TR HIF - 1o 89 &k | & Rt 2R Z 5L BAL LR e K g B R K AR sk AR
KEIA 4 KA ; BAL LB HIF - 1a/eNOS
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SRR, AT B0 2H 2 sl 20 MO AT 25 45 4 A= B g
et AR 55 & A S AL R B R LA
FERWIBRER B N S 2d 1, 9 R A Y
£ 3O i LT R AR S S R S TS IR AE R e
M L R A R A AP I 3R L RE SN | TR 30 B L 2k
KR RE R L S AR T35 R G A Y LTk
W FDA Bt U A 22 254, (R H]

JRERE RS R L MKk VS | 2 R A5 AR
FIM . JRSEPEF Wk EA A i 25 S 2 b TR
firk i UK, (HLDRL 7 2007 BR i miVE H k E A
TESZ BRI TC v T 2 S BRI R T R, h e
HEAZW Zikte G Z s M Eet:
R AFEE MR gl v R R i S 2 ) R B 7
FRRTSE R

B R i SRS R 22 5 R R R R
FARESFA ¢, DI v B 253 SR AR Y Bl LAAN I I 4
AR I LA R 5 A5 R SR T TR

Wr#s HER 2025 -01 -22 & 8] B #A:2025 - 09 - 24

ELTWB . mA el 7T TR0 H (202101 AZ070001 - 006) ; = 7 &
HE B 25 T K051 (202302AA310014)
EEE N HFERL (2000 - ), &, B-LAF5ELE £l 25 o brs
* BAEVESE KL (1982 — ), B M RIRTSE 6L B A SO, B AEE
ST R,

PE R W 21 K [ Knoxia roxburghii ( Sprengel ) M.
A. Rau,KR], 2IFRLL A Hk 2R RmR 21 2F Kk &5, R
F PEZE U 2 IR BT (N LESIE IR ) TR
(PR QP2 R EE L) A 0 AR FEAR DC R
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2 PEE IS HIL B RN 25 B TR L A R i A
IR, S8 FIRTT L B2 BT I B 9K i
il I Nk S0 7 20 5 3 W 4 A R LA g
SMBANZ L EE AR IR R B IEITR
B SOy o e g R A <
XANIVER 8 67 5500 B B SR R Ui
FIEEAE 4K S B =W 2k A BT A A
it BRSO TR S R IR T R
R PR IERR PRFHFHRER -1 - PR
G EA BB R BURARRIER TR B A
SCHR U FIE BA 21K s O 6 0N R s EL S R
SRR, AT B b s Wi /DN BRI 2 2 9 PRI i 4 ]
U TFIRI A i > S 2 fhpom . LA
FFR SRS 35 /8 BT B B2 401 TC — 1 AR I 42 280 fii
B A AR 5 A R OHIR A S TC - 1 40 g fit
P2 | SRy 2T R R A1 A AL i 458 3 118 A DG A 5
FEAEES AR
1 MBS5RF®
1.1 Zuffakk

/NI B B AR TC -1, W B Be 5 4 5 () 4i
M AR A PR F] ( Cellverse Co. Lid. ) .
1.2 25t

LRI F B KB, 4 2 B v S 24 K2R B
S 1E 2 9 TR 22 N o6 R W) 21 K&K Knoxia rox-
burghii( Sprengel ) M. A. Rau AT 12HAR
1.3 FE KA

CCK -8 ( PMKO0854 ) 7] &2 W T i 26 se A= 4
ARA PR/ F); RPMI Medium 1 640 15 3% 5 (6124375) |
0.25% Trypsin — EDTA (2926408 ) Il T £ 2k &t /R Rl
FA PR JA 4 75 (SA240409) W T 200 214 7% 2
YR A BR A B ; LDH ( A020 —2) .MDA ( A003 — 4 —
1) .SOD (A001 - 3) i5¥ & B ma 5t 2 kA=) TR F
ST INF — o (EMC102a) \IL — 6 (EMC004 ) 3257 £ 1
R A= ) B A RS w5 ATP 5 o 0 a2 3 7] &
(BC0305) 1ty A bt ZEE R A PR F] ; BCA K
FERTIN ) £ (P10010) |3 1 A8UAG 3551 45 ( S0033S)
W B 2 KA W) AR A FR S A Total RNA $2 B 5
(TCHO0200) W B 5 H B AE W H AR A R A w5 All - in -
One First — Strand Synthesis MasterMix( EG15133S) \Taq
SYBR Green qPCR Premix ( EG20117M) W4 [ VT. 75 1 i
LAY R A A )5 HIF - 1a (bs — 0737R) LiNOS
(bs =0162R) ,eNOS ( bsm — 33176M ) .3 — actin ( bs —
0061R) 1 A JL AR AE MR A IR A ]

MCO - 20AIC B S fb e B 248 ( H A =R
HBRAF) ;0X - 101C B =S 553240 (LI BE fE
BHEA FRA ) ; ECLIPSE TS100 B 7¢I 3] & AH 25 1B
5% ( HZ Nikon 24 1)) ; G6545 WA (0,38 — JF i 16 14X
(3£ Agilent 23 7)) ; SpectraMax Plus F iR {3 ( 32 [#
Molecular Devices 23 7)) ; QuantStudio 1 Plus 32 %¢ )
FE T PCR X (FEBR G R IR AIRAF) .

1.4 ZL KA 85 K o o3 b

B TR LT K HAR Y5 1 4 50, 10 5
1) 75% CBHEIL 2 h, B4R 3 I, & JF B O, I
JEHR TR B - 80 CUKAR T 24 h J5¥& % T4,

FERLE WL AJS HIMESS HEL S 11 6 540 UHD A it i
PUZLFT RATHT[E] (Q — TOP) Y354 (ESI, Agilent Tech-
nologies, Inc, Santa Clara, CA, USA) [ ffi § LC - MS %
KR B2 i fb 2 i AT 00 28 3R AE

1% 4 . 8% F 8 ACQUITY UPLC BEH CI8
(2.1 mm x 100 mm,1.7 pm) ; K&K 280 nm; i
0.3 mL/min; #EFERFLS wL, WAIAHHBENTR A (2

5 ) IR B(0. 1% W ERAKIRW, V/V) 41il, BhFE
VEME S 0 min, 22% A;15 min, 18% A;20 min,
28% A ;45 min,38% A;55 min,68% A;65 min,68%
A;75 min,78% A;80 min,100% A;90 min,22% A,

I3 5 B SR FH A 2 1 [l s A A T
B R ESL; B 41 E R E . 350 C; Mg g5 XU
8 L/min; I HL. 250 C ;B O HL K. (+)3.5 kV,
(=)2.8 kV; & m/z:100 ~ 1 200 Da; MS2,
m/z:50 ~1 000 Da; TAEu: Agilent Mass Hunter B.0 6.00,
FHTE AL B 43— =T Ao i o TR
1.5 ZHfEssEsR Kool

/NERE B Bz 40 TC -1 7 mL & 10% BR 4R I
1% HRE/AEFEREN 1 640 RFFEIEAE T25 Bt
BT 37 C.5% CO, M FA PRI, Frd A K =
80% %5 FE ALAR Hlib , #EAT IS L2 5L 56

¥ TC -1 45 R 4 21, 735 H 482 (Normal 41) |
B4R (Hypoxia 2H) B4 + 21 R w4 4 1K 59 2 4
(Hypoxia + KRL 41) | k48, + 21 ik B 4 47 v 751 o 4
(Hypoxia + KRH 41) , #5415 HEAG 7 15 H — A ALk 55
FER TG E 24 h 5, Normal 41 5540 Jy e il 58 4 45 55
FLIEH 5557 s Hypoxia 21 B4 R fif 1) 58 4R 7% 3 | Hy-
poxia + KRL #H il Hypoxia + KRH #H 43 %l 45 T
90 pg/mL 180 pg/mL WY& A7 £ R BESE P 11 58 42 55
FIFHE T 37 C 5% €0, 94% N, 1% 0, =
BRI 5% 24 by
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1.6 CCK -8 L4640 i 71

B T X6 B0 A K ) 4 B LR FL 1 x 10" >/mL
20 BRI 2 B R R 96 FLARIN , 1E B A kG AR AE
Kig% 24 h R T DR, @A RS, 3251
Rigedt AL PBS M9k 2 WG A 100 pL & A
10% CCK -8 TAEWIMSE kG F=IE W 96 FLAR L Rl 1%
FRAA P AR ROERE SR 1 h, HEEFR N 450 nm Ak 1Y
W' AL, AR A g FL W' B BT 240 B 1 A T AR
1.7 ISR E AR R N i T 8281k

AL T B0 A K 0T 4B DL AL 5 x 10* ~/mL
20 60 1 %8 BRI 24 ALY, 1E R AR B R AR
Vi FE 24 h R T AR AL AN PR AR E 3 R AL,
Bk Normal 2140, HAT ¥ T =[G A P 5% 24 b,
78 B B N WA 4 40 B S i AR Ak, I R A
Image] FAAGETTHAIMEAEL
1.8 F: LDH MDA &+ M SOD 7§14

B T X B0 A K 4 B LR FL 1 x 10° >/mL
SN 6L 10 % B BRI AE 6 FLAR P, 1E A AR B 3R A
K95 24 h e T B 4L B, dE A B AR 4N
B3 3E FVEW 11 000 r/min B0 15 min, FiF LDH &
S . AN T8 40 S T R A B B0 T,
20 i P T AR A KK S I RE 4,4 °C .11 000 1/min
B0 15 min, WUEE B3 FU0RE , 1% B & 0] B
WIE MDA & &L K& SOD i 5,
1.9 ELISA A5 TNF - o \IL - 6 K F

FERRC1. 87 B4 25 sRAL HL S, A4 4N B 15 7R
F¥EW 11 000 r/min 5.0 15 min, $% 18 ELISA 5] &
6 4R AE B0 58 B TNF — o 1L — 6 K {477 B0 3T
HATGEA T
1.10  ATP &3¢

PR, 87 M4 2y AL FRLE o AN A i 5 B
PN, i BE AN R i AGE A B OGR4 At e
WA B R4 B, 4 °C L, 11 000 r/min, 550> 15 min; Y
£ FEWINA 500 pL WD TR GRS ,4 C,
11 000 r/min, 0> 5 min J5 B W, Bk B, R
Pl S A UA R A5 R DU A AR LA 20 L B i B
FRUESH AT 180 WL ATP A TAEW , TR 215 A B PR
HORE I I SERE S P ) ATP & i,
1.11 DCFH - DA 9&CHREHERD ROS 7K

R 6" g2y XA G, 5 L IR RS
FATC LI W RE 236 Uk 3 Wk, BALIMA 1 mL T 1
A 3G FR A 12 1000 ARG RE LUAR BEAY DCFH - DA 48
EE ORI R 40 ol I & 20 min, B E 45 R 5 A G I

TH R SRR 3 IR, Fu e KR AR #E A1 A DCFH -
DA, FE5G BB EA T IEE ROS G5 E , H Tmage J
AT G v Rg A A0 M 2 ' % BE 3 M AL, DG BE 4 bt
(B A% R R A4 ROS /K-,
1.12  RT - qPCR K145 2 40 it 7 HIF — 1o, eNOS |
iNOS f) mRNA # kK

i Total RNA $2EUAG M TC — 1 4 H2 HUE
RNA , #4755t J5 ARl a0t 2 s ialR @ i 1, i e sk &
i cDNA 32T - 20 °CvKAEARFE . Wis F4s i
T qPCR AL L AT 1S . §7 1451895 °C 30 sec fiiAE
1,95 °C 30 sec 251,60 °C 10 sec 1Bk ,72 °C 30 sec
FEMR PEIR 40 W, H L FAXT mRNA ik &k
P A NEIL 5 2 =N I

x1 5I¥F5

B 1Y 5 TR

K /bp
iNOS F  ACT TTG GAG CGA GTT GTG GAT TGT C 131
R TAG GTG AGG GCT TGG CTG AGT G 131
eNOS F GCA AGA GGA AGG AGT CTA GCA ACA C 79
R GAG CCC AGC CCA AAC ACA CAG 79
HIF -1a F GCA ATT CTC CAA GCC CTC CAA G 111
R ATT CAT CAG TGGTGG CAG TTG TG 111
GAPDH F CCT CGT CCC GTA GAC AAA ATG 133
R TGA GGT CAA TGA AGG GGT CGT 133

1.13  Western blot £ A K I 4% 28 2 i HIF - 1o,
eNOS [iNOS [ 5 FH F 8 7KF-

FelEe1. 8" M4 2y AL 3L, 45 T4 A 40 it v
BV T, BCA I 2 P BV B, 2 ORI 5 x
HEA LR, 95 C A8 E 10 min, £ SDS - PAGE
BEHCHLTK B 8 R R 31 PVDF 1 #8852 5e fa
5% MBI Wk (%) 35 PR E P 1 b i A Bk
(1:1 000) # B HIF — 1« ,iNOS . eNOS, Z IR E 1 h,
FH TBST YERE 3 WJm, IA 40 (1:5 000) EiEMEH
1 h, 7 H ECL BBk, FIH Imagel X AF5Hr
HHFBAATHRE, 5N B - actin #17 LB THT
SR A SR
1.14  Seif2gab s

FIH GraphPad Prism 9 i1 7804 40 # e G it 0
Mo BT E RS, USESIE £ ARifEE (x £5) %
N LHTE) PR LR FH ¢ Aar 6, 22 2 18] P P L3R 43 %
FHEARIZ )T 220301, P <0.05 FmEZERHAGH#5EL,
2 H#HR
2.1 LLREREEREY AL G K

WL LC - MS 23, DA AT A ik B 4 4 v S8 5
22 PRy, Hoh A = h2e TR RS AR 2,
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e AW 53 F FBRGF T m/s tg/min ppm ms/ms Sk

1 YT B (Arjunolic acid) Cy0 Hyg O5 487.3429  487.3417  43.753  -2.46233  487.3363  [13]
454.170 5

2 HEEFPEEER (Rubiadin) CysH,0, 253.050 6 253.049 4  37.233  -4.74213  224.0440  [21]
209.059 5

3 6 - FREHEIER (6 - Hydroxyrubiadin) CsH, 05 269.045 5 269.0437  33.308 -6.69032  251.0309 [8]
225.045 4

4 HIRERFHEEE -1 - HEE(Rubiadin - 1 - CsH,,0, 267.064 3 267.064 0  28.767  -1.12332  251.0304  [21]
methyl ether) 223.0356

5 KMWRMAE (Nordamnacanthal ) C,5HgO5 267.0299  267.0291  9.006  -2.99592  239.0260  [21]
211.035 8
195.042 9

6  SEPEEZ (Xanthopurpurin) Cy,Hg O, 239.0350  239.0344  34.023  -2.51009  211.0326  [21]
197.022 7
167.046 7

7 K#FR(Rhein) Cys Hg Og 283.024 8 283.023 3 2.370  -5.29989  238.0294  [22]
211.0319

8  B#E R (Calycosin) CigH}, 05 283.060 2 283.059 3 7.825  -3.17954  268.0309  [22]
239.029 4
211.0319

9 M F (Quercetin) CysH,00, 301.035 4 301.0353  33.308  -0.33219  272.0242  [22]
244.032 7

10 5 - FHIATE (5 - Hydroxymethylfurfural ) CgHg O, 127.039 0 127.038 4 2,029 -4.72296 81.0975  [22]
53.038 4

11 PAZERER (Aloeemodin) CisH, 05 269.0550  269.043 7 4.249 -6.69032  269.040 6  [22]
251.030 1
151.873 1

12 4ERTF -2(Vicenin -2) CypyHy 045 593.151 2 593.152 4 4.682 2.02309  353.5666  [22]
325.050 2

13 HHIE (Vitexin) Cyy Hyy Oy 431.098 4 431.098 7 9.339 0.69589  341.6873  [22]
281.041 1

14 FEIWAHLE (Maackiain) CiH}, 05 283.060 2 283.059 1  10.886  -3.88610  255.0530 [8]
175.036 6
163.067 8

15 1LZEH (Kaempferol ) Cy5H;o 06 285.040 5 285.0395  35.769  -3.50827  258.044 6 [8]
213.052 0
151.052 9

16 775 (Lucidin) CisH,0s5 269.045 5 269.0434  21.698  -7.80537  251.0310  [21]
223.036 6
195.088 2

17 T5E#W( Glycitin) Cyy Hy, 0y 445.1140  445.1118 5.513 -4.94255  445.1096  [23]

283.

056 2
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e A o3 Fa

SEATR  w/s

ms/ms Sk

tg/min ppm

18 P2 (Alizarin) C,HgO,

19 ﬁg?(f}aicalein) CsH,,05
20 SR ( Tsovitexin ) Cy Hy 0y
21 2122 (Purpurin)

Ci4HgO5

22 ILZEH (Kaempferitrin) CyyHyg Oy

239.035 0

269.045 5

431.098 4

255.029 9

577.156 3

239.034 9 33.491 -0.418 35 211.040 2 [23]

210.033 4
155.045 4

269.043 8 22.047 -6.318 63 251.0311 [23]

224.038 0
195.043 4

431.099 0 64.780 1.39179 239.034 9 [23]

281.003 6
323.007 6

255.030 7 27.258 3.136 89 171.045 4 [22]

183.044 5
227.034 7

577.156 7 9.091 0.693 05 287.054 2 [24]

285.039 0
149.046 7

2.2 BREIELT TC -1 BTG AR 1k

CCK -8 25 R %78, 5 Normal 41AH I, it 4 24 h
JE AN IS 1 W EFRR (P <0.01), 5 Hypoxia #H 4
It., Hypoxia + KRL 40 e % 7B & - F+(P <0.01),
Hypoxia + KRH 4140 il 1% J1 8 % LT+ (P <0.01), UL
3, UEHIZL KGR B ER Y RE a5 12 oy i A R B T 1Y 4t
w71,

£33 AERELDKRHERYI TC -1 HAEFEERN

2 (x +s,n=6)

205 i B
Normal 21 100.24 +1.87
Hypoxia £ 63.74 +6.78"

Hypoxia + KRL £{ 75.27 £6.67" "

Hypoxia + KRH 4 83.04£6.75" "

7 : 5 Normal £ Fb4E, " P <0.01 ;5 Hypoxia 41 H4Z, * * P <0.01,
2.3 iIESAEk
Normal ZH 20 i 52 46 B 5UAR B | HES1) 88 55 9% 4,
R D UAEAIML, 5 Normal ZHAH L, Hypoxia 41
YA A B E D (P < 0. 01) , SE20 ff 34 Z2 375 S 1 1
i HEFZETL , F5 A A b AR [ 7 A AR AR Y
5 Hypoxia 44 M, Hypoxia + KRL 21 5 40 g %5 & B 2
I (P <0.01) , FE4H A 0% K WY vs /b, 4 i 3% He b
% ;Hypoxia + KRH 441 i $ck i E 1% (P <0.01) ,
FEANRIAL /D | A0 B i 1 B, A0 R JE AR X T i, TR 2

T F Normal 41, WLIE 1,3 4, SCGZ5 R4
R AT DA 2 5 G S A0 B ) 2 A 5 44, B 40
HABRTIRE

F4 WMBENEG (2 £5,n=3)

251 £ A%

Normal 2 1 388.67 +79.07

Hypoxia £ 492.67 £73.92%
Hypoxia + KRL 21 809.33 £29.69 * *

Hypoxia + KRH 21 1049.00 +22.11 " "

1 5 Normal 41HAE, ™ P <0.01;5 Hypoxia 414, * * P <0.01,

2.4 FEARREU N AR SR bR AR A

TEANME B 2 E 35 9, 5 Normal 4 AH Fb, Gkt 4
24 WG AN FE B LDH At i B8 T s (P <
0.01) . 4T ARIMRE ML RS BESEY) 5 LDH 1% &
AT BEEEER TSI E (P >0.05), lL%kS5,
5 Normal ZHAH Y, B4 24 h J5, MDA & & & E Tt
(P<0.01),S0D i Jj 2 F R (P <0.01), 5 Hy-
poxia ZHAH HE , Hypoxia + KRL 2 7' MDA % i BH I FRAIK
(P <0.05),S0D i Sy 5.7+ (P <0.01) ; Hypoxia +
KRH 41 MDA & it A PR HH 2 R g1t 22 8 X
(P>0.05),S0D i& I BT+ (P <0.01), L3k 5,
Ul 2T Rk s B 0 ) 1 90 AT 0 fgp e A B0 AR AR I
it .
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NormalZi HypoxiaZf

Hypoxia+KRL4

Hypoxia+KRH4L

P BT AE S (x100)

x5 OREKERWIT TC - 1| ALK EIERRN

2 (x+s,n=3)

251 LDH/ (U/ gprot) MDA/ (nmol/mgprot) SOD/ ( U/ mgprot )
Normal 4 484.6 +73.83 0.85 +0.12 6.66 +0.06
Hypoxia 21 748.66 +81.70" 2,15 £0.33" 2.45 +0.51*

Hypoxia +KRL 20 609.92 +7.77 1.54+0.07" 3.6420.34
Hypoxia + KRH £ 653.62 +19.63 1.72 20.09 3.76 £0.07 " *

.5 Normal 21 b %:,% P < 0. 01; 55 Hypoxia 4 L%, * P <
0.05,"*P<0.01.

2.5 RAERNAHCHRBRAE AL

5 Normal ZH4H 1, Hypoxia ZH 2 il 485 [H 1 IL - 6.,
TNF — o ZKF- .2 TH (P <0.01) , 2R B iS00 ) 40
RAEJ N, FE Hypoxia + KRL 215 Hypoxia + KRH £
RIEHF IL -6 TNF — a /K F-WEH T (P <0.01),
FWILT R R P 42 Wy v GesE ok 30 TC — 1 40 Ml AR RE 2
;G i i ST R BT, LR 6,

F6 SEMIFRERFARELER (v +s,n=3,pg/mL)

215 IL-6 TNF - a
Normal 41 75.69 +0.44 75.67 £0.65
Hypoxia £1 83.73 +0.60™ 83.94 +0. 11"

Hypoxia + KRL £ 76.00 £0.29 " * 77.12£0.62" "

Hypoxia + KRH 41 76.24 £0.27" ¢ 76.34 £0.86" "

1 ;55 Normal £ H#5, * P <0.01 ;5 Hypoxia 4104, * * P <0.01,
2.6 Lhiikine i
5 Normal 41 Fb#, Hypoxia 4140 H ATP & & 2.
FHNRE(P <0.01) , & W] Bl AT 2040 M g 1 AT B
BT, 40 i D) e sz 1 m# . 5 Hypoxia ZH4H L6, £
Hypoxia + KRL 41 ATP & & B EH (P <0.01),
Hypoxia + KRH ZH ATP ﬁ%ﬁ%iﬂ@iﬁﬁ%( P<0.01),

PEORLLRGR B4R ) P BB AE o 203 TC - 1 20 e 8ok 1A
REI QI 22 i i S i . AR 7.
RT OASERDLEREHAMGD ATP SE.
ROS IKEZTAL (x £5,n=3)

2 ATP/ ( umol/10° cell) ROS
Normal 21 9.63 +0.29 0.25 £0.02
Hypoxia £ 4.81 £0.10% 1.67 £0.28%

Hypoxia + KRL 41 6.02+£0.47" " 0.4+0.06" "
Hypoxia + KRH £H. 5.87 £0.08" 0.49 +0.08 * *

1 : 5 Normal 41 FLAE, ¥ P <0.01 ;5 Hypoxia 1 4, * * P <0.01,

2.7 ROS /KFA:4k

55 Normal 4 L, B4 24 h J5 1 ROS 3758
SR EE T (P <0.01) Ul B 40 25 4 PT 00 38 240
1 ROS 197245, 5 Hypoxia ZH#H L, Hypoxia + KRL 21
5 Hypoxia + KRH 41+ i ROS V-39 't i B 3 R#AIX
(P <0.01) , Ud B L1 R el B4 9y m] DL ) F ik 4 3 3
1 ROS J=4 WK 2,3 7,
2.8 4 TC -1 4iffirf HIF - 1o ,eNOS iNOS ) mR-
NA FikK A

BECIR AT, Hypoxia 4191 HIF - 1o &5 iNOS )
mRNA FiA/K P8 % FF 5 (P <0.01),eNOS ) mRNA
REKVFATHRBAMERTERITFE L (P >
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R TARHEHRMAIBFTHMAS HIF - 1a,iNOS,
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51 HIF - la iNOS eNOS
Normal #H 0.62 +0.20 0.40 £0.04 0.92 £0.07
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Protective Effect and Mechanism of Knoxia Roxburghii Ethanol Extract

on Hypoxia — Induced Lung Epithelial Cell Injury in Mice
YANG Xiuling, LI Hao, LONG Yun, YANG Zhenqin, SHEN Li, QIU Bin, LI Xuefang, ZHANG Fan
Yunnan University of Chinese Medicine, Kunming 650500, China

Abstract Objective: To investigate the protective effect and mechanism of KR ethanol extract on hypoxia — induced
TC —1 injury in mouse lung epithelial cells. Methods: LC — MS was used to analyze the compounds in the alcohol
extract of KR. The cell hypoxia model was established by three — gas incubator (37 C, 5% CO,, 94% N,, 1% 0O,).
TC -1 cells were divided into normal group ( Normal), hypoxia group ( Hypoxia), hypoxia + KR alcohol extract low
dose group ( Hypoxia + KRL, 90 pg/mL), hypoxia + KR alcohol extract high dose group ( Hypoxia + KRH,
180 pg/mL). Cell viability was measured by CCK — 8 assay. The morphological changes of cells were observed by
inverted microscope and the number of cells was counted. The leakage of lactate dehydrogenase ( LDH) in the
supernatant of cell culture medium and the contents of malondialdehyde (MDA ) , superoxide dismutase (SOD) , tumor
necrosis factor —a (TNF — ), interleukin —6 (IL -6) and ATP in cells were detected. The fluorescence intensity of
reactive oxygen species ( ROS) in cells was observed by fluorescence microscope. The mRNA expression levels of
hypoxia — inducible factor — la. ( HIF — 1), endothelial nitric oxide synthase ( eNOS) and inducible nitric oxide
synthase (iNOS) were detected by RT — qPCR. The protein expression levels of HIF — 1a, eNOS and iNOS in cells
were detected by Western blot. Results; Twenty — two compounds were found in the KR ethanol extract. After 24 h of
hypoxia treatment, the cells of TC —1 cells became swollen and round, and the contents of ROS, LDH, MDA, TNF -
a and IL — 6 were significantly increased, while the contents of SOD and ATP were significantly decreased. The mRNA
and protein expression levels of HIF — 1a and iNOS were significantly increased, while the expression level of eNOS was
decreased. After treatment with KR ethanol extract, the number of cells increased significantly, the cell morphology
tended to be Normal group, and the contents of ROS, LDH, MDA, TNF — a and IL — 6 decreased. The mRNA and
protein expression levels of HIF — 1a and iNOS were decreased. SOD, ATP and eNOS were significantly increased.
Conclusion; KR ethanol extract can down — regulate the expression of HIF — 1a when TC — 1 cells are stimulated by
hypoxia, and improve cell energy metabolism disorder, oxidative stress response and inflammatory response to exert
anti — hypoxia effect.

Key words Knoxia roxburghii; Hypoxia injury; Oxidative stress; HIF - 10/eNOS



