2026 52 A o % February 2026
a8 2y Chinese Traditional Patent Medicine Vol. 48 No. 2

E T Nrf2/HO-1 {5 518 B R % 8 15 & #E XT 18 14 8] BR &R & K B IA F1 Th g
W EEHR

MES,  Hm ', IAX', W #H, k4’

(1. REKFEAERHEZNF, RETFRERH R, KiE 300350; 2. K& EFKFETERFER
HAEFLIE, Ki#E 300350; 3. REAF¥EAERLIMEFLHI, RETIERERFAEHR, K&
300350)

WE. BN ST S UcE R ErsiE (CIH) KREUAMIIaeBG M E ML, AiE 30 2 SD KEBEHLI K
IEHH | BRI RS SR, . &2l (100, 200, 400 mg/kg), 4 6 H, Al FHH] #IR SUAR 78 BRIR AL/ 52 41
ST CIH RRAE, AT A2 4 ), W KRATE; Morrs KK LI AL K RAT =2k, K&k
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g A 2 MDA | IL-18, TNF-a f HIF-1a KSEFHE (P<0.05, P<0.01), SOD {GPEREAK (P<0.05, P<0.01);
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ABSTRACT: AIM To explore the mechanism of Polygonatum sibiricum polysaccharides in improving cognitive
impairment in rats with chronic intermittent hypoxia (CIH). METHODS Thirty SD rats were randomly divided
into normal group, model group and low-, medium- and high- dose P. sibiricus polysaccharides groups (100, 200
and 400 mg/kg) , with 6 rats in each group. CIH rat model was established by circulating hypoxia/reoxygenation in
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intermittent hypoxia chamber. After 4 weeks of intragastric administration, the body weight of rats was measured.
Morris water maze test was used to evaluate the behavioral changes of rats. The levels of inflammatory factors (IL-
1B, TNF-a) and oxidative stress indices (SOD, MDA) in serum and hippocampus of rats were detected by test
kit. Morphological changes of neurons in hippocampal CAl region were observed by HE staining.
Immunohistochemical (IHC) staining was used to observe the expression of cleaved-Caspase3 in hippocampal CA1
neurons. DCFH-DA fluorescence probe was used to detect the expression of ROS in hippocampus. RT-qPCR and
Western blot were used to detect the mRNA and protein expressions of Nrf2, HO-1, HIF-1la, NF-kB, NLRP3 in
hippocampus. RESULTS Compared with the normal group, the model group showed decreased body weight ( P<
0.05), prolonged escape latency (P<0.05), reduced number of platform crossings and time spent in the target
quadrant ( P<0.05) ; disordered arrangement and widened intercellular spaces of neurons in the hippocampal CA1
region ; increased positive rate of cleaved-Caspase3 protein ( P<0.01) ; elevated levels of MDA, IL-18, TNF-a
and HIF-la in serum and hippocampal tissues ( P<0.05, P<0.01), decreased SOD activity in serum and
hippocampal tissues (P<0.05, P<0.01); increased ROS levels in hippocampal tissues ( P<0.05) ; decreased
mRNA and protein expressions of Nrf2 and HO-1 ( P<0.05) ; and increased mRNA and protein expressions of NF-
kB, NLRP3 and HIF-la (P<0.05). Compared with the model group, the medium- and high-dose P. sibiricum
polysaccharides groups showed increased body weight ( P<0.05) , shortened escape latency ( P<0.05) , increased
number of platform crossings and time spent in the target quadrant ( P<0. 05) ; alleviated histological damage in the
hippocampal CA1 region with more orderly arranged neurons; decreased positive rate of cleaved-Caspase3 protein
(P<0.01) ; decreased levels of MDA, IL-1B, TNF-a and HIF-la in serum and hippocampal tissues ( P<0. 05,
P<0.01) ; increased SOD activity in serum and hippocampal tissues ( P<0.05, P<0.01) ; increased mRNA and
protein expressions of Nrf2 and HO-1 in hippocampal tissues (P <0.05); and decreased mRNA and protein
expressions of NF-kB, NLRP3 and HIF-la (P <0.05). CONCLUSION P. sibiricum polysaccharides can
improve the cognitive function of learning and memory in CIH rats, and reduce the damage of neurons in
hippocampus. Its mechanism may be related to activating Nrf2/HO-1 signaling pathway and antagonizing HIF-1a to
exert anti-oxidative stress and anti-inflammatory effects.

KEY WORDS: Polygonatum sibiricum polysaccharides; chronic intermittent hypoxia; Nrf2/HO-1 signaling

pathway ; oxidative stress; cognitive function; HIF-1a
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A4 FE-18 (interleukin-18, I1L-18) . I IRSE
A+ o (tumor necrosis factor, TNF-a) . HIF-la 32
M (DU YR R AR A A, 52
5 E-BC-K020-M., E-BC-K025-M. E-BC-K138-F,
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BSO737R); Nif2, HO-1, NF-kB, NLR % Ji% pyrin 45
AP R IR o = ) (NLR family pyrin domain containing
3, NLRP3) . £FZHEH A/C (Lamin A/C) . B-IL35h
M (B-actin) , VIEIEALEIEHERAW-3 (cleaved-
Caspase3) Hilfk (RIFERAEYPHARAR, 52
5 80593-1-RR, 10701-1-AP, 10745-1-AP , 30109-1-
AP, 10298-1-AP . 20536-1-AP, GB11532),
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Ky, 28 d, IEHEAKEREH A8 H B & TAH
RS A DB N, AR, A TH AL
B, SERREIERE S A2, IR A RBAVE
IRFBZEIRK .

2.2 ATAFEHN BRI NG 28 d)E, TR
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Wy, B R A TR g, i,

2.6 %ypfade (IHC) FEMEXRKHED CAl K
cleaved-Caspase3 & @ & ik PUK UG 41416 i
VIR, WisS, drlsiesa, BHE Ik A A
MiEEF, N cleaved-Caspase3 —#HT (1 : 500) ¥
Hab, PBS BRI, WM _HERBE 50 min,
DAB €8, JFARZEZYHME, WK, HAEET
WA T WS, TR R LA i% ¥ 4, DAB [H
PEFRB MR A, HREE S Image J TR K
B CA1 X cleaved-Caspase3 FHPEFR A A 40,

2.7 B ROS KP4 PR A 4157 B
ATV 1 PBS, SR S 240 b A2k 8 o 4543 il 45 2440
JLER i GRS ERAER I ROS 7K,

2.8 RT-qPCR &4 % L A 2% Nif2, HO-1, NF-
kB. NLRP3. HIF-lo. mRNA %5 BUK BB i
L, A TRIzol ¥ $2HL RNA, Kl RNA ¥k
JE, Wi R cDNA JG AT B RN, SO AR T R
95 CHZZEME 10 min; 95 CAEME 15 s, 60 °CiE KAk
60 s, 40 NMEFR, SLEEIREL C HEH, L
B-actin NS, RFLL 27T 20154 B A3 AR X
Kiktm, FIWFH R REERBHEY R A R THEL
AT E R, AR 1,

1 5|9F5
Tab.1 Primer sequences
HEH S19F51(5'—3") K /bp
B-actin 1E T ACAGGATGCAGAAGGAGATTAC 117
S ACAGTGAGGCCAGGATAGA
Nrf2 IE18 CTGTGATCTGTCCCTGTGTAAA 99
S GGACTTGTGTTCAGCGAAATG
HO-1 1E [ GATGGCCTCCTTGTACCATATC 99
S AGCTCCTCAGGGAAGTAGAG
NF-kB 1E [ AGACATCCTTCCGCAAACTC 102
S TAGGTCCATCCTGCCCATAA
NLRP3 TETA GGAAGATGTGGACCTCAAGAAA 110
JZ 1] GATCCAAGTGATCTGCCTTCTC
HIF-1a 1E 5] TCCATTACCTGCCTCTGAAAC 97

JZ 15 CTCTGGGCTTGACTCTAACTTC

2.9  Western blot % # | i & 20 1 Nef2, HO-1,
NF-kB, NLRP3. HIF-la & & &5 BUKRIE D4
21, 9inE, P AR R IR R, TEVOKTR
ARSI, BOEIR EER .,
A PRGN SR O R, i BCA iR &k
DEE R, PR RIS R IR 2 8, X
FEAZ SDS-PAGE HLUK /T8, W55 5% 2 PVDF
I, 5% BENR Wk W E P 1 h, JILA Nef2 . HO-1,
NF-kB, NLRP3, HIF-la —#%i (1 : 1 000 i %)
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4 CWEHE A, TBST BEAR 3 W, IA 402
A 1 h, PBST &2k 3 Ik, MA ECL #17&
o, B, A% Nef2 . NF-kB Ll Lamin A/C AP
%, HO-1, NLRP3, HIF-la Lk B-actin HNZ, il
it Image J AT 8 1 550 IKEEME, LLEMIEH
H5WNSEAMKEHE ERR B RPN RE,
2.10 it F o4 il SPSS 22 BT Ab B
BRI R AR AEZE (x2s) Fon, ENAITHE
) SR 2 oeE Z Gy 2208, A g a4l
() Fe R IR R R 7 22004, 8 R BE LU ARG 36k
HAESEHRE S . P<0.05 NEFAH G #E L,
3 &£§
3.1 FH S CIH KRR REOHw SIEW
A LhH, BRI R R BT REREAR (P<0.05); S5
RU LEE, BORE 2 Mmook RUA B T e
(P<0.05), W32,

2 BHEXRERELE (X5, n=6)
Tab.2 Comparison of body weight of rats in each group

(Xxs, n=6)

20531 TR TR
EH A 562.33+36. 19 607. 67+36. 05
e 568. 67+51.28 491.01+26.12*

HORS ) B ]
HORE 2 e h o
oS 2l A
. SIEWALILE, * P<0.05; SERILE,*P<0.05,
3.2 hH SRR CIH X R AL AAT A Z M & 47
AR AR HIEWA R, RS 2~4
RIFEFIRINAE K (P<0.05), 555 RFHFEAK
B B IR B A/ (P<0.05) ; SR
PR, BORS 22 0H 45 70 B gl R Rk ket v AR 0 4 e
(P<0.05), 555 KM 5 WE e HIRS R 158
PRI (P<0.05), W 3~4,
3.3 RSN CH KA ALARBEELY
) IEE AR R D 4140 CAL X #2850 41 e 45 #4
W, HEPRESTR%, SR AR, SR KR
T Ey CA1 DX 4 it HE 0 i 22 L, 240 A IR) B 15 K,
Wt IT ik, Mg E, SRR
B, EAREZHER . R A R g T B A R R AR,
LSRRI, HEPN RSB, AR LR
PR INGE, WA 1,
3.4 EH S CIH XK A # D 2822 cleaved-
Caspase3 & & £ ik 09 ¥%wm  HIEWA L, R4
KERIME D X cleaved-Caspase3 #5 3¢ 1k FH P R T+ 5
(P<0.01); SHEBHLE, mKEZHESNEH

565. 17+21. 09
572.23+27.42
571.50+37. 66

497.50+24. 49
521.51+33.31%
530. 83+18. 60"




2026 =2 A o % February 2026
HARE: E2H Chinese Traditional Patent Medicine Vol. 48 No. 2
K3 BAXREEHEKEALLER (xxs, n=6)
Tab.3 Comparison of escape latency of rats in each group (x+s, n=6)
g1l e A/ s
1d 2d 3d 44d
EwA 45.06+18. 35 29.92+16. 15 24.33+15.45 21.94+9.27
I ZH 56.55+5.76 49.50+10.96 " 44.52+15.48" 34.93£15.31"*
HOE 2RI A 52.49+12.65 35. 44£20. 92* 33.42+13. 58" 27.04+17.71%
w2 E A 49.81+17. 87 34.35+19. 32% 29.27+12.93* 25.52+7. 87%
B 2 E A 46.10+16. 74 34.19+19. 05* 28.33+18. 23" 24.39+18. 67"
. HSIEWHIE, * P<0.05; SHEMAILE,*P<0.05,
T4 BAKXRBRFHFEAXRYUEERKIRE B E L& o
(x+s, n=6) A I:<
Tab. 4 Comparison of crossing platform times and 4 et
residence time in target quadrant of rats in each B
group (X+ss, n=6)
28 5] FHTEWRE/R HIRRRREEE/s
IEHA 5. 86+0. 84 24.24+4.39 C
A2 2.83+0.45" 12.32+3.62* A
HRE Z IR 4.56+0. 47" 17. 85+6. 03*
G 2R R 4. 87+0. 84* 19.34+6. 61* D
Vi B2 =g 5.16+1. 03" 20. 16x2. 37* .
. HIEWHIE, * P<0.05; SHEMALE,*P<0.05, .

TE: ANIERY, BABREIA, C~EMlh s, b, &
A,

B1 |FEAAXAREIALA CAl KFEFET (HE $#6)
Fig.1 Pathological changes in hippocampal CA1l region

of rats in each group ( HE staining)

cleaved-Caspase3 & FH #2135 [H/ MR AL (P<0.01),
WK 2, 35,

3.5 ®AFZAEXT CIH K R AR Fa HIE
WA HLA, AR A KRR T A T4 4 SOD i
FEAk (P<0.05, P<0.01), MDA KFEFtm (P<

0.01); SERIA A, ¥R, SHlEdR
R T A2 i Sh 2 20 SOD W& THE (P<0.05, P<
0.01), MDA /K-FFEM% (P<0.05, P<0.01),

T ANIERA, BABALL, C~ENTIAEREZMK, b &

A,

B2 HHEKXRBHALH
o)

Fig.2 Immunohistochemical staining of cleaved-Caspase3

CAl [X cleaved-Caspase3 % 7% H

in CA1l area of hippocampus of rats in each group

6, HIEWHILE, BRI %2141 ROS 7K

FIE (P<0.05); SRR LEL, EREZHET .

F A LUK B ROS KRR (P<0.05), WK T,

K5 BHAREBEDHA cleaved-Caspase3 FE B RiL L&
(xxs, n=3)

Tab.5 Comparison of cleaved-Caspase3 protein expression

in hippocampus of rats in each group (x+s, n=3)

21 51 FH A 2 35 THI R L/ %
EHH 5.80+0. 52
AT ZH 49.40+7.75*
HORG AT 1 18. 88+10. 36"
HORE AP A 18. 143, 24**
HORT 2l e 5 i 2 10. 142, 53%

. SIEWAE, ~ P<0.01; SHEHILILE, " P<0.01,
3.6 EAESZAEX CIH KA XER LG HAm HIE
WAL, B M SO S 4 1L-18, TNF-«
KFPTHE (P<0.05); SHEBIAH LK, WEAEZ 0
W TR A S TL-18 . TNF-a /K-
Rk (P<0.05), W8,
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F6 H[AARMBZREDHL SOD iFHEF MDA KTELLE (x+s, n=6)

Tab. 6 Comparison of SOD activity and MDA level in serum and hippocampus of rats in each group (x+s, n=6)

T JI(RT- 3 T 2
B SOD/(U-mL™") MDA/ ( pmol - L") SOD/(U-mg prot™") MDA/ ( nmol - mg prot™")
WA 263.36+49. 97 2.37+1.02 139. 61+12. 67 1.92+0. 24
HEIRIZ 190. 41+16.25* 4.46+0. 67 * 104. 34+9. 72 * 4.27+0.41*
HORE 2R A 209. 68+ 16. 68 3.7520. 59 116.75+11. 46 3.36+0. 32"
LR EZ L 224.71+26. 95" 3.36x0. 48" 123.32+10. 81* 3.31+0. 35"
R B2 =Rl 254. 47+31. 96" 3. 11x0. 46™ 137. 49+9. 96" 2.26x0. 28"
I SIERHLE, * P<0.05, ™ P<0.01; SHEIL HLE,*P<0.05,*P<0.01,

x7 BAKXRIEDHZA ROS KFELLE (xxs, n=6)
Tab.7 Comparison of ROS levels in hippocampus of rats

in each group (xxs, n=6)

21531 ROS

EH A 1 386. 19+123. 13

IR 2 114.04+224.30 "
HORE 2RI R A 2 064. 94+94. 72
BiviiEZi Lkl 1 905. 98+105. 64*
HORG A R e 1 778. 88+141. 36*
. HIEWA L, * P<0.05; ST A, *P<0.05,

3.7 A S HER CIH X R if ok 5 20 4% HIF-1a
KFeFrm  HIEWA LR, BRI KRR i S
LeHZH HIF-1a KB THE (P<0.05); SR
B, NG ZRET e R R S S
HIF-1a ZKFREE (P<0.01), BORGAGH & 41 i 5
HAHIF-1a KPR (P<0.05), W9,

3.8 M £ AT CIH XK i L4 Nif2, HO-1,
NF-kB. NLRP3. HIF-la mRNA &£ 8%, 5SIiF
WA R, B R RS AL N2, HO-1

K8 RAARMBTRIEDHALR IL-1B, TNF-a 7K FLLE (s, n=6)

Tab.8 Comparison of IL-13 and TNF-« levels in serum and hippocampus of rats in each group (x+s, n=6)
5] MG/ (pg-mL™") 202/ (pg-mg prot™!)
IL-1B TNF-a IL-18 TNF-a

EH A 63.28+15. 60 66. 78+16. 53 44.18+3. 60 31.386. 50
A 109. 47£19. 58 * 114.83£19.96* 94. 67+6.78* 64.43+7.68*

HORG Z IR 21 98. 41£22. 50 102. 62+21. 84 86. 41+10. 82 57.125.49
HORG 2 eh 76. 18+15. 79" 73. 84+16. 45" 63. 68+5.79* 44. 62+4. 50%
HORG 2 i 7 A 62.95+16. 23* 69. 82+19. 64* 52. 60+3. 30* 39.28+3. 02*

. SIEWAE, " P<0.05; SHEMALE,*P<0.05,
®9 BAXRMBREDHSE HIF-1a K FELLE (xzs,
n=6)

Tab. 9 Comparison of HIF-la levels in serum and
hippocampus of rats in each group (x*s, n=6)
g1 ‘ JiIRT ] ‘ A }
HIF-1o/(ng-mL™")  HIF-lo/( ng-mg prot™ )
EHA 14.97+1.62 2.85+0.71
e 26.33+2.76* 5.32+0. 66"
BORG AT 24.29+1.38 4. 68+0. 36*
EREZ L 22.49+2. 17* 4.48+0. 45*
HORS Z2 0l e ) e 2 22.42+1. 69* 4.37+0.97%
W SIEFALLE,  P<0.05; SHAAKK,"P<0.05,
#pP<0.01,

mRNA 2% (P<0.05), NF-«kB. NLRP3. HIF-
la mRNA FEiETHE (P<0.05); SHERIA s, o
K2 o R & R B S N2, HO-1
mRNA F£ikFE (P<0.05), NF-kB. NLRP3. HIF-
la mRNA FIEFEAL (P<0.05), WL 10,

3.9 A S ¥R CIH X R L4848 Nef2, HO-1,
NF-kB, NLRP3, HIF-la & & &kt %"m HIEW
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IR, BERIALR RRUE S 4180 Nef2 . HO-1 &
Ak (P<0.05), NF-kB, NLRP3, HIF-la f5H
FiETHE (P<0.05); SR i, A2 b
o, R K B B2 Nief2 . HO-1 EE R A
FtE (P<0.05), NF-kB, NLRP3, HIF-la %
IBFEAR (P<0.05) , kS 2 R i 21 Bt o 4
ZUNf2, HO-1 AR IETHE (P<0.05), NF-kB,
HIF-la FHFIBFEE (P<0.05), WK 3, £ 11,
4 iTig
S o N S 2T (T R W < 113
(obstructive sleep apnea hypopnea syndrome, OSAHS)
1R R0 T B R R v S 52 3 P R 4 452 R ARR Gl
T B RN A = BRI ML DA A Be AR, 5[
2200 I LA B N B ZREL, EE B
12T RN RIBERE > . OSAHS T2 £ Fh L 8%
B ICH R N R b ™ S R A R I
IO N2 I A T AR AL, %o e i e S o A
S, SRR EA t KR SAE I, (2 R
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£10 VAKRIEBDHEL Nrf2, HO-1, NF-xB, NLRP3, HIF-la mRNA RiALLE (xzs, n=3)
Tab. 10 Comparison of mRNA expressions of Nrf2, HO-1, NF-«B, NLRP3 and HIF-1a in hippocampus of rats in each

group (xxs, n=3)

4151 Nrf2 HO-1 NF-kB NLRP3 HIF-1a
EH 4 1. 0000. 156 1. 00020. 167 1. 000£0. 183 1. 000=0. 107 1. 00020. 163
P2 0.364+0. 069 * 0. 500+0. 077 * 2.157+0.377* 1.967+0.312* 2.33120.403*
HORG IR 0. 461+0. 036 0.5970. 095 1. 821+0. 300 1. 606+0. 250* 2.135+0.299
BiviEZi Lkl 0. 667+0. 102* 0.71420. 115% 1.512+0. 303* 1.438=0.272* 1. 577+0. 253"
HOR 22 Wl v 70 ek 2 0. 858+0. 140" 0. 900+0. 175% 1.359+0. 231% 1.229+0. 202% 1. 414£0. 225%

0. SIE#WHNE, * P<0.05; SHRAE,*P<0.05,

Nrf2| —— —— — |
HO-1 t.———-—.
HIF-1a — e — — —

NLRP3

| == - ———

POS | — ————

B-actin t.- - —.|
A B C D E
E: A NIER4L, B WBRY, C~E R hERZHE, b, &
FlaEd
E3 REAKXREFIHLE HIF-la, Nrf2, HO-1, NF-«B,
NLRP3 EH&HE

Fig.3 Protein bands of HIF-le, Nrf2, HO-1, NF-«B

and NLRP3 in hippocampus of rats in each group

F11 FAKXKREDAL N2, HO-1, NF-xB,

O on A L, FE 2 Ml pd nT S DL R ZS [RlHE A2
e,

BT AR R B R B 1 THRARZE ) 24
TR, TN TR SRR, B2
FEEMENS, PR E AR, ERZM TS AD /)
% D-Gal 52/ 18 1288 7, 348/ Bt
T SOD Ml GSH-Px 7% 1, FEMK MDA /KF2 ) A
i ns iRuN R/ € (i =N OGN S B AR WA R ok 5 N & -8V
CIH KRR | A IR 2 R 2 2T RE Ty Ko =3 (R R
REES TR, 5LAEBFIEAH— 2™ (A i
W, BT EREZRET U, AT g KR
SRHEAZRe T, WK B B 414 CAT X1 2
B, LIRS Z 00T DU & CIH R EROAAIRE 7,
NLRP3, HIF-la EARIELLE (xxs, n=3)

Tab. 11 Comparison of protein expressions of Nrf2, HO-1, NF-kB, NLRP3 and HIF-1la in hippocampus of rats in each

group (xxs, n=3)

20 51 Nif2 HO-1 p65 NLRP3 HIF-la
EwH 1. 000. 06 1. 00=0. 04 1. 00£0. 05 1. 0020. 05 1.000. 03
IR 0.50+0. 04 * 0.49+0.02* 2.00+0. 07 * 1.96+0. 13 * 1.96+0. 05 *

HORG 2B 4 0. 640. 04* 0. 64x0. 04" 1.87+0. 10* 1.8420. 13 1. 82+0. 09*
HORG 2 0. 78+0. 05* 0. 77+0. 03* 1. 570. 09* 1.53+0. 12* 1. 57+0. 07"
HORG 2 e 0. 88+0. 07" 0. 88+0. 03* 1.25+0. 03" 1.23+0.07* 1.22=0. 03"

T HIEWHIE, * P<0.05; SHAALE,*P<0.05,
O S SV A M, RS

S AECIR A T b A A il R S PN U T AR
Y WL DNA FIAE BT, S 300 R vy 3
G, R 23 A 22 R G RO LS R Gz Y
SOD HATEMRA B H3EAE R, 7T 22 fifk i 4 opp
ZLuHi0s, T MDA 2 [ ER 005 20 AR 1
Y, A AL R K . HIF-To J& 6 ECRE T 1Y
KLU S R T, A S A0 B R i 4 % A B B R
HIF-1o I 3406 NF-kB 3 5, NF-xB J& 845 & 5E A
FRI R S R 7, R U0 R E T R R R
ik, 40 4% TNF-a, IL-6, IL-1B, M-CSF, IL-8.
MCP-1, ICAM-1 K VCAM-1 % AWFIE45 8 BR,
AR ZH K BRI T R T 2 2 2R AR R I TNF-ac
IL-18 DL R E AL I 48 b MDA KT8, SOD i

PEREAIS, [ 120 ROS A NF-kB ik T ;
T EEORS 22 ] A TNF-oc, IL-1B8, MDA F1 ROS /K
S, Fhi SOD %, Fi# NF-kB mRNA F14E (%

ik, XUELERLS DI g R R
Nref2/HO-1 {5530 i 2 28 81 (1) X3 40 S Ak #5340 1Y
WA, Nef2 2P0 A AL N OGBSI, Nif2
S SRR ) R R = N VA G AT o
(ARE), 33l FiiFptE LA, JoHIE HO-1 % 5%
Feik, HO-1 T Ak I 21 2 o0 f e 2k . — %1k
W, MH4EZE, WEBR ROS, #ll NF-«B Fl NLRP3 4
SE/AMARTEAL, BIEPURAL B TR IIEEY L
T LB, HORS MM 1 Nef2/HO-1 {5553 fi#%
VR AR, AT M SR AR T AN 40 e 9
TRIER . ARBFFTEE R Won, WK 2 n] i %
445
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CIH KB S0 40 Nef2 Fil HO-1 35T 1 5%
PR, $E s AT BRI L 4R Nef2/HO-1 {5538
BT Bt ST B g T A U A R R R b
Fh, Nrf2/HO-1 15538 BP0 M8 T A0 40 e £
To7 T EA AR AR R, ER X
BT FHE CIH KB S 4121 Caspase-3 Fl NLRP3 &
FH&IE, R B 28 T X BRI AS T #h 2 gi it
BABHT BT ET AR, (AR VE PSR
TRA IR ZE AT

ZE AT, HEORS 228 T B M CIH R BUA
AT RE SRS A DL IR 2 on 2, TRl BB ER
M S A n A TR T, ML AT AR
IR Nef2/HO-1 5538 B, i HIF-1a 2219 &
mRNA 3Rk, PR 05 R IR S T i %
FERIR I, RAFLR P SRS Tl S 4ot
YEH,
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