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Abstract

Objective: this paper uses network pharmacology to explore the mechanism of Runfei Yishen De-
coction in the treatment of diabetes nephropathy by network pharmacology. Methods: The main
chemical components and targets of Runfei Yishen Decoction were obtained through TCMSP da-
tabase, and the target information was corrected and supplemented by UniProt database and
SwissTargetPrediction database. Through the Genecards database, relevant targets of diabetic
nephropathy were screened; use the Bioinformatics website to access targets at the intersection of
drugs and diseases; build a drug-ingredient-target network through Cytoscape 3.9.1 software; the
STRING database is used to construct a PPI network to obtain key targets. Gene Ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of intersection
targets; in addition, the core components and key targets were verified by molecular docking ex-
periments. Results: Through screening, 56 active ingredients and 630 corresponding targets were
obtained, and 1022 gene targets related to diabetic nephropathy were obtained, and 172 common
targets were obtained. Further network analysis showed that the main active ingredients were
beta-sitosterol, quercetin, arachidonic acid (AA), cerevisterol, etc. The key targets are SRC, STAT3,
MAPK3, MAPK1, AKT1, EGFR, etc. The key targets of KEGG enrichment analysis were mainly
enriched in the AGE-RAGE signaling pathway. The results of molecular docking showed that the
core components and the core targets had good conformation. Conclusion: Runfei Yishen Decoc-
tion has the characteristics of multi-component, multi-target and multi-pathway for the treatment
of diabetic nephropathy, and may play a role in the treatment of diabetic nephropathy by inhibit-
ing inflammation, anti-fibrosis and regulating autophagy.
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1. 518

B AT A 38 7 SR S ACE R A BRI, EREE AN T — A AL DA I, B2 B IR
FRE MRS, FATRSETAFEY, 2015 4B FRTE B0 R L0 8.8%, | 2024 X — ¥ I
FFE 10.4%. [EFHE R BOR 2 B AN, W R 03 £ Rt K SR 2 (1] BRI i (Diabetic
Nephropathy, DN)J& K B LISV 3 50, FEIRPRREIR By FRe 2 (R . o libl, i L /K
i ENERIES AR, SRR AR, B4 KR A B FIE (Chronic Kidney Disease, CKD)

DOI: 10.12677/tcm.2023.124130 852 A 22 2


https://doi.org/10.12677/tcm.2023.124130
http://creativecommons.org/licenses/by/4.0/

W

LA IHE 995 (Endstage Renal Disease, ESRD) [2]. H B, %% DN Hllm FRIEIT 07 AT i) MLRE . B I
FARREE NE, H DPP-4 #Ifil7). SGLT2 #Mflf. RAAS IS RIEE . k. B EAR3],
{EASBEAT R BELIT R PROPE B I JE , R R N 2RI B, AT B I ARV 7 B S i) SR A 0 o
DN G RE S At e A, DRI RERS A L 22 5 FH W DN 3k e i 258 R K

T 2 B ORI T R R R I BE R, O 20 Z2EMIRIRMEHIE%, 721597 DN A& 2
FITR, FERSBEARER, RE 42, W0ES. Wi T EREFEERS 7 8 RS
REYV), MAADEFEKR “WERE” (4] [5]. MAHARER, 42, WESYANE, AN
B A by SR ER T 2 ThEe, DA BHMIBH AL K il B B IR R 45 K VR 0 A B AR 2 R . IARZ
PR R, A BB R DN 85 EOK, SGEE R0, (RERAHIR. Pum. . TR
SEVPRAEF[7], Fe 32 BER A IR ZE 22 W AT LAAM ] JHE JE0 e A, Re 8 AR AIG 2 20 B oK B F) I A /K ~F (8],
BXPEEERPIER9]. 42, PSS, MK FI96 RIGMBEMEER[10] [11], Hd, Mfdrry3:2
By ——HIAC 20, IRl IE I ] NF-«B WK GE DN [ RSE[12]. th4h, T IRRIT L, i
i B RE NS DS AT YR 4R M VB0 BT 11 5 I 83 IO IR RS $ v L AR TS TR 13] [14] . HEIT 2 1B AR
YRIT DN HIE R M ATERE, D ASHIE 70 R 2% 25 BE A0 M 53k, SHiE il 2 B A I6 97 DN RGP sy
R SRR G PR AT IR , A T B2, DUE— DR o AR LI, il is 28 B 1S 42
BIF 5 R PR S FH $ (1t 22 it
2. RS %
2.1, SR B KRR A I RO R R 0T

1E TCMSP %% FF (https://old.temsp-e.com/) PG 2B Al 7 B IR RO A = 2590 . 75 1D IRAE ) F) H B (Oral
Bioavailability, OB) > 30%. 5% (Drug Likeness, DL) > 0.18 444 F, &S CkIRIE, FfE4 S
HE IRE, 45, S, MR TRETER S . 18T UniProt £4E % (https://www.uniprot.org/) % —H &
TE TR T CERE R B I, IRISFAE R 2 s R R A FR o X T HoAh i R A R B sy, B4, M

PubChem ¥ 3 (https://pubchem.ncbi.nlm.nih.gov/) T # H AL Z A7 1) 2D S544 3 LL SDF #& /17, )5
B2 B SwissTargetPrediction U 7 (http://www.swisstargetprediction.ch/), PAZRIGAH R 1L & ¥4

\\\\\

2.2. DN tHX# S B TFiE

PL “Diabetic Nephropathy” JNo¢##in], i Genecards £# % (https:/www.genecards.org/)iFATHI %,
#R13 DN HIAHOGHE
2.3. jEfT I SRS DN HE# LR IFiE

I F S AE A5 W9 32k (https://www .bioinformatics.comy/) , 3t N 24035 14 7 RO VE ZE 5T sUNT DN R HE A
FREE T DN (R il a0 P B2 PR TOO A A, 2ot 5 TR
24. EAR - EARMEEERPPDMEIDERS

FE TRINEE i A AL 2] STRING et e, A4 F0FRHICY “Homo sapiens” , ZL#157) 2 AF KT 0.90
Y p 4 A L, R K 0 B 10 A 1 B BB [ v, M B A LA ) PPI M 4% . 285, 8] Cytoscape 3.9.1
BAEXT PPL M ZSHAE FEAT WA A 34T, FFRIH CytoNCA i — B SRBUZ O BEbR . B FEA T HO e
PR S rhoCo PR E O PR DY TSR PPL 28 $h 4MNRHE R 24
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25. “Zi) - ST - BB MERIEFIS AR

P il 2 B R R SR DA S AT R S B[R 3 N B Cytoscape 3.9.1 BAEH, % “Zi)
B % Y=

2.6. GO #1 KEGG B EE N

DAVID #(#f& /% (https:/david.ncifcrf.gov/) i F T J& BRI A4 18 (GO) A it i 38 PA AT 2 R 4H 1 B4 F5(KEGG)
MERE. LRI ROR L, R DAVID 88 X i e fE A AT B 5 i GO B e Fs it i
(BP). 4253 (CC)F4r T HRE(MF). GO fl KEGG & 45 RiET % E P <0.01 3:45.

2.7. FXE

N A Pubchem 4 FE 345 4% 00 853 ) Smile 5, FEB) Open Babe GUI 2.4.1 B LA mol #% X fR 17,
M PBD %44 FE (https://www.rcsb.org/) I &A% CEEbR ) PDB A% A S 32 H 735X A a1 BT AT
AbEE, HHATE AR AR B E . ISR ariRiE. WE LS E. WK 7. RRERAME, Z
S AR A BEAT RE B s MEERIE, 55 R AutoDock Vina 1.1.2 43 ¥ RHESAE AT 70 7 0% . W E
RPN EE MR S SR AT IME,  FT - EBRAS, Bk 2k gh &lkia e .

3. 58
3.1. jERR iR B TR A0 SE M AR 4 T RN R 2 B0 T

2 TCMSP i 2, DL OB >30%. DL > 0.18 ik 26 fF, SRIZMIETER Sy, A HRE R 7 Fh,
REE NS TP 402 4 Fh, VEFES 8 Bl ML T 31 Fp, HAPAME R IRESLG RSN cerevisterol, &K
HE, ML TFIARS N CRL, XMEF, 42, WHFES. MK TIA S A beta-sitosterol, ZLZ, 7
HZILE N ginsenoside th2, PBFEZ: . MDA Bisr 4 daucosterol_qt, FrRZEFEE Sy, /aIRBUE
P4 58 B, WNER 1 Fias. ] UniProt 203 72 DL K SwissTarget HUHE FE A 22 im P a2 S0 s B 1R, 2k
HAR KRS, 132 A5 R AU R R 630 A4S

Table 1. The main active ingredients of Runfei Yishen Decoction

= 1. AR E S RH ERE RS

185y MOL %i 5 (RAEK/EZR N OB/% DL
MOL001439 arachidonic acid 45.57 0.2

MOLO001645 Linoleyl acetate 42.1 0.2

MOLO011169 Peroxyergosterol 44.39 0.82

AHREE MOL008999 cholesteryl palmitate 31.05 0.45
MOLO000358 beta-sitosterol 36.91 0.75

MOLO008998 cerevisterol 39.52 0.77

MOLO000953 CRL 37.87 0.68

MOL000273 160-Hydroxydehydrotrametenolic acid 30.93 0.81

RE MOL000275 trametenolic acid 38.71 0.8
MOLO000276 7,9(11)-dehydropachymic acid 35.11 0.81
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Continued

MOL000280 Dehydrotumulosic acid 31.07 0.82

MOL000282 ergosta-7,22E-dien-3beta-ol 43.51 0.72

MOL000283 Ergosterol peroxide 40.36 0.81

MOLO000285 Polyporenic acid C 38.26 0.82

MOL000287 Eburicoic acid 38.7 0.81

MOL000289 pachymic acid 33.63 0.81

MOL000290 Poricoic acid A 30.61 0.76

MOL000291 Poricoic acid B 30.52 0.75

MOL000292 poricoic acid C 38.15 0.75

MOL000296 hederagenin 36.91 0.75

MOL000300 dehydroeburicoic acid 44.17 0.83

MOL008998 cerevisterol 39.52 0.77

MOL002032 DNOP 40.59 0.4

ps  MOLOBTE 60148 eSS 042

MOL000358 beta-sitosterol 36.91 0.75

MOLO005344 ginsenoside rh2 36.32 0.56
(2R,38,4S,5R,6R)-2-(hydroxymethyl)-6-[[(
3S,5R,8R,9R,10R,12R,13R,14R,17S)-12-h
ydroxy-4,4,8,10,14-pentamethyl-17-[(2S)-6

MOLO011394 -methyl-2-[(2S,3R,4S,5S,6R)-3,4,5-trihydro 36.43 0.25
xy-6-(hydroxymethyl)oxan-2-ylJoxyhept-5-
en-2-yl]-2,3,5,6,7,9,11,12,13,15,16,17-dode

cahydro-1H-c

(8S,9S,10R,13R,14S,17R)-17-[(1R,4R)-4-¢

ol DSl g

e a[a]phenanthren-7-one

MOLO011455 20-Hexadecanoylingenol 32.7 0.65

MOLO006774 stigmast-7-enol 37.42 0.75

MOLO006980 papaverine 64.04 0.38

MOLO000358 beta-sitosterol 36.91 0.75

MOLO008173 daucosterol qt 36.91 0.75

MOLO005344 ginsenoside rh2 36.32 0.56

MOL001323 Sitosterol alphal 43.28 0.78

MOLO003578 Cycloartenol 38.69 0.78

k7
MOLO001494 Mandenol 42 0.19
MOLO001495 Ethyl linolenate 46.1 0.2
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Continued
MOLO001979 LAN 42.12 0.75
MOL000449 Stigmasterol 43.83 0.76
MOLO005438 campesterol 37.58 0.71
MOL006209 cyanin 47.42 0.76
MOLO007449 24-methylidenelophenol 44.19 0.75
MOL008400 glycitein 50.48 0.24
MOL010234 delta-Carotene 31.8 0.55
MOLO009617 24-ethylcholest-22-enol 37.09 0.75
MOLO009618 24-ethylcholesta-5,22-dienol 43.83 0.76
MOL009622 Fucosterol 43.78 0.76
MOL009634 31-norlanosterol 422 0.73
MOL009639 Lophenol 38.13 0.71
MOL009640 flalpha, 14alpha,24-trimethylcholesta-8,24-d 3891 076
ienol
MOLO009641 4alpha,24-dimethylcholesta-7,24-dienol 42.65 0.75
MOL009642 4alpha-methyl-24-ethylcholesta-7,24-dienol 42.3 0.78
MOLO009653 Cycloeucalenol 39.73 0.79
methyl(1R,4aS,7R,7aS)-4a,7-dihydroxy
-7-methyl-1-[(2S,3R,4S,5S,6R)-3,4,5-trihyd
MOLO009660 roxy-6-(hydroxymethyl)oxan-2-yl]Joxy-1,5, 39.43 0.47
6,7a-tetrahydrocyclopenta[d]pyran-4-carbo
xylate
MOL009662 Lantadene A 38.68 0.57
MOL009665 Physcion-8-O-beta-D-gentiobioside 43.9 0.62
MOL009677 lanost-8-en-3beta-ol 34.23 0.74
MOLO009681 Obtusifoliol 42.55 0.76
MOLO000098 quercetin 46.43 0.28
MOLO000358 beta-sitosterol 36.91 0.75
MOL000953 CRL 37.87 0.68
MOLO008173 daucosterol_qt 36.91 0.75
3.2. DN 82T

FIFTE Genecards (i /%2, 7E keyword #1145 Diabetic Nephropathy (§# &% &5, DN), FREUESHE
#3580 /), ¥ E Relevance Score > 5, FRLIRAL A 1022 .

3.3. jEMEE E RS DN HE$ KA FE
e S 2 PR i 2 AU PR B RS DN B U8R, IRE I R B R ) T R, 1530

DOI: 10.12677/tcm.2023.124130 856 R


https://doi.org/10.12677/tcm.2023.124130

M %

fiti 2k B 5 DN L REE & 172 4, Wl 1 Fw.

Disease targets Drug targets

458

Figure 1. Venn diagram of Runfei Yishen Decoction for the treatment of DN
1. jEfh B tRiaTT DN BE ZE

3.4. EAR - EBREEERPPHMEAEI ST

B 172 DMIAAHE S SN STRING W44, HIEE PPI M4, J£H] Cytoscape #AFHHT I AL . 2:/%
PRSLAT AU PPL IS, BH 598 &1k, 172 AN gl 2 fis. Mg 2 8E R, R A ME
(ERE T RUEEAT GE T T S AT RRAG AL B, AR HE 44 B A% W BE s 22 %) SRC (Degree = 82). STAT3
(Degree = 74). MAPK3 (Degree = 64). MAPK1 (Degree = 62). AKT1 (Degree = 54). EGFR (Degree = 50).
s 2, K3 R

cere
@\Om

Figure 2. PPI network diagram of Runfei Yishen Decoction in the treatment of DN
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Figure 3. Protein interaction diagram of Runfei Yishen Decoction in the treatment of DN

3. jHEAhE B IRIATr DN WEREEE

3.5. “Bi - S - R MEEMSH

H i 2 B AR 56 M LEIG 1 7 5 172 N 25H) - i SR s N Cytoscape BT, 2 Y “ 24
Y- By - B M EAE MK B R aARER A, SEARIENN R 56 FhiEERsy, i
BWEMARE 172 DILFEEE A W SEERES B HERIEAX, WAOELES, RUEEKS, EE
AL FERTHNEVE A B-45 8 B (Degree = 80)+ Hit 2 & (Degree = 37). {E4VUIAIR(Degree = 36). ML £
fiZ(Degree = 35)% . W14 4 FoR.
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Figure 4. “Drug-component-target” network diagram of Runfei Yishen Decoction for the treatment of DN
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3.6. GO f1 KEGG BREESH

XF 172 N2 - e L R RE AT GO 0, B 443 EIAE )22 id FE(Biological Process, BP). Ziiffusi
f%(Cell Component, CC). % ZfE(Molecular Function, MF)%% H £t 1006 />, L “P>0.05” Aifiik %A1,
SRR ARITFE K H 448 4>, A B et 2 347 A, RZW R MAP BEESVERR Y, 4 HoBg 5 |
ZA ST, ERK S5 MAPK IR, RABERIN, SRAESRN, RERNAE; AR 20 14>,
FEP LA B, dAMIATRR . AR R BTAE: T IhAE 81 AN, FEW LRI TIETE. DNA
it MALREE . Maia. RERES S . B2 AEAREREEE L. ATP 4546 . EA MG S,
XT2H) - LR RE SEE T KEGG Bt IE R IR, SLRSE SR ILPE &% 180 S&ARHm L, Jh(mI#E 5
F B 4L B AGE-RAGE 15 ‘5 1B BRLERH FRp I ACRE H A AE FH W EGFR s 20 IR 50t 410011 70T 24 L T i )38 4%
JE AR FEREA . 12280 - ZREOE . NI RET . SRE R SRR HIF-1 15 5. Ry
PRI A DI BB g SRR L TR By W HLPi S . b, AGE-RAGE 15 518 & £ 04 RN B3,
7£ DN R AR I R T RSO SR . sl 5 o

(a) (b)
signal transduction - J identical protein binding{ J
. . . | ATP bindine.
negative regulation of apoptotic process ] log, (pvaluc) binding ® -log, (pvalue)
protein phosphorylation - ° ii enzyme binding ° P
24
positive regulation of ERK1 and ERK2 cascade « ° 13 E protein kinase acticty ) 20
12
E aging - ° 11 E heme binding; @ 16
g responsetohypoxia: @ count transmembrane receptor protein tyrosine kinase activity{ @ count
020 ® 10
peptidyl-serine phosphorylation - @ : 25 RNA polymerase II transcriptin factor activity; @ : 20
30 30
positive regualtion of MAP kinase activity 1 ® : 35 ligand-activated sequence-specific DNA binding{ @ :40
40 50
positive regualation of smooth muscle cell proliferation - ® protein tyrosine kinase activity{ @
‘positive regualation of protein kinase B signaling - ® steroid binding e
0.10 _0.15_0.20 0.25 0.1 = 02 0.3
RichFactor RichFactor
(© (d)
plasma membrane: J Pathways in cancer{ a 10g (pvalue)
-log, (pvalue
CytOSOl- [ ) Lipid and atherosclerosis+ [ ) 198
extracellular exosome- [e) count Chemical carcinogenesis-receptor activation- [s} 24
025
membrane- ° @50 AGE-RAGE signaling pathway in diabetic complications @ 20
@75 .
g extracelluar region- Y Proteoglycans in cancer: ° 16
5 -log, (pvalue) F 4 o
| extracellular space: ) 1 (—Kaposi sarcoma-associated herpesvirus infection; @ c"“ntz
® 25
cell surface: @ 10 Hepatitis B{ @ ® 30
S R . @35
membrane raft: e 8 EGFR tyrosine kinase inhibitor resistance; @ ® 10
receptor complex- o HIF-1 signaling pathway- e : 45
50
caveola-e Endocrine resistance: ®
0.1 0.2 0.3 0.4 0.5 0.15 0.20 0.25 0.30
RichFactor RichFactor

TE: (a) BP BRI LA (b) MF B&ESHTGEEL (o) CC HED TR (d) KEGG FHEM T EE.
Figure 5. Bubble chart of enrichment analysis of DN in the treatment of Runfei Yishen Decoction

5. JEBE B 1kATT DN MBS h=IaE

3.7. HFRE

N T RAIEZY) - ¥ AR R TR, K B B HE R AT O (B S MR A
VUIRER(AA). TG S B5) 5 S HE R 15 (SRC, STAT3, MAPK3, MAPK 1, AKT1, EGFR)BHT 20 T X #E50IF, 2
CEO RGN, D B ROR T . T B A0S 4 REY/NT-5.0 kI mol ™, RIIH I BAT RIFIILE &I,

A
==
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(a)
g
(@
G
Q Sk
Y
v
X
(®
5 S mProtein -~Hydrophobic
( J Ligand Interaction
= Water —Hydrogen Bond
Charge Center
B Aromatic Ring Center
>3 ® Metal Ion

H: (a) -4 8E-EGFR; (b) Mt FK-AKT1; (c) Mt &K-STAT3; (d) MUF S EE-EGFR; () MUE §BE-MAPK3; (f) M
WS EE-MAPK1; (g) MUl S EE-SRC; (h) M S EE-STAT3.
Figure 6. Molecular docking model diagram

6. S FXHEEAE

Table 2. Binding energy of main active ingredients and key targets of Runfei Yishen Decoction

= 2. EE B IR EB B MK R S XHRNE S RE

T T B SRBEHD 1 254 g/ -mol !
B EGFR -9.6
il AKTI -75
STAT3 9.2
EGFR -10.6
MAPK3 -10.4
ALY 44 T
MAPK1 9.2
SRC -9
STAT3 -9.2

4. #ig

P8 SRS 5 2 — P 5 AR S O B 2 B R, R S O I R A AR, R B S IR AR
B, TSR AR RSB . EGHRELX DN R MR o ERTT TAEZ B, (Hi T
1E BB S 1E FIAUBI AT 28, B T e I8 B . DRI, RT3 1o Do 4% 2688 25 1 7 3 90 0 i A
2 R T L R A REIATT DN 04 THLE, it 28 1 O e b 2

ATRFCEIE “ 254 - W5y - S WL T I 2 U P O Ay, 2850 TR BRI AE R IR, -
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A I, M S, M R TEAETURIR 5% O S R B W R RER . M R R — R R 2 A
YEYERI ST, DAL IR SR W, M s B A bR ud B PR PUR TS Z R AR DR 15].
BIE A1 610 7T 0o, MR 3R AT o W5 D) B k35 DN S B4 A 11 B U S A B2 OK S R0 98 RE OB o A
EPE RIS, -4 S MR S B8 n T N I MAPK 15 545 SR 26 g IR 7 R, 330 R A% BT
RAEHI[17] [18]. BEAF, Jayaraman 55 N[19]0F 5], B-2% S REMS IS AT TS S 2 OB R K SUIR
Tt H ()i B 2R SRRV A R AL I8 B ) 4 (GLUT-4) 042 il iy MBS R B AP AL DGR & —FP 2 0
ARG, (E AR IZA71E, TEAIEER P450 (Cytochrome P450, CYP)ZR AL BRIk T r]
A AR R = % R (Epoxyeicosatrienoic Acids, EETs), EETs AEMHT 4 &7 7K MM« 0051 Py B2 40 f i
et A B A P (DA SR R A AR, VR BIE TR WA (20] [21], EETs ] AZ3% DN B BECAE, i/l B
JR4RAR TS, {EAEZE DN Bk & 1 EEAE A .

HRAE PPI 19X 2 [ 43 B 45 SR s, il ils 2 B AR PR A 208005 4R R 23 T esd i SRCLSTAT3 . MAPK3\MAPKI
AKT1. EGFR %58 R %55 DN A T ER « SRC &4 il 8 1R S & BRI A I 2 —, R HARREN
— PP AR AR IR SE SRR BRI 22], KEFIFREY, SRC @i ZMAFRMMIFIERHE DN KRR, S
Wi R R LI B A5 B /N A B T DA SIS0 B U o ) 2 AR YRS S IR [22] [23] [24]. BOFTIT A
], SRC I N A DA 5 2R 58 S 52 45RO 1) a2 4 A 00 AT ORAP B (240 B4, AN BT
1571 SRC 7] /5 STAT3. EGFR. PI3K DL AKT Gk, SFELTIEE A RIABIN[22] [25] [26]. STAT3
FRELBOER, W2 SEEHAG4E0[26], TAMFIRM STAT3 Z&I6J7 DN IEERHE AL, il s B ik
ZFYEfL, W22 DN HBERE[27]. EGFR IEEKA/E DN s s, 2110 EGFR JE R AT DA Bl PR 2200
A5 (1B IESE J5I[ 28] Rayego Z5[2913RE, 54k EGFR i S 1 4 A A S i R ke s 18 1 5 B0 1 45
ffio AKT1 5 DN Y5l 5A S0 S S % UIAEOG,  FAEFE RIS )2 . ZR G AN 40 43 4 il o 22
REZMEH[30] [31] MAPKI. MAPK3 ¥ A2 R F5EE A BIEBMAPK) KR HER iz —, 4%
PR TR, MAPK BRI, EMEANMEIRIE, TNF-o. INF-y. IL-6. IL-8 #AE TR L, 5l
R ARAEM[32] [33].

KEGG & &/ 4 R 187~ , AGE-RAGE 15 ‘518 & i fiti & B /69T DN I F 288, & DN K
AR FE ) B 238 . AGE-RAGE S & WmT Us VRS p21 B2, RIS AME 5 817 B (ERK) c-Jun
RAEIREONK) . 22 25550 MG (MAPK) 5515 58 6 DL R M e R P ne — 12 1 IR 5 R (NADPH) %
ey, HE R AR IR TEAU(ROS), W53 2 Fh RAEM LT YA K 1K [34] [35] [36]. BbAh, REMFS
T P8 R LA NF-xB AHOC B REEREE 5%, 38T A4uMiNn 2= (R RAME 71 & AR, S8UE
P R Dy RebenG, (3t B s 0k FE [36].

ZELFTIR, AT TR FH X 248 24 B 25 R0 o3 et BRI 70 T E N 25 ARVR YT DN I 32 B 2R L
i, ORI T A R ARSI 2 . ZRE A ZFRARIAEAIT DN BB, ik B2 i
2 ERIATT DN 4L T HRKIE . $ T WM B2 e — 2 R IR, TEf— S %i&H
P ) 24 3 526 DL R PR 58 SR 36 e FAE R LR o
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