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Abstract: Objective Distinguish the chemical characteristics of different processed products of Reimanniae Radix (RR), combine
the core functions of the classical prescription Qingwei Powder (QP), and clarify the processing methods and types of processed
products of RR. This provides references for the development of new Chinese medicine and the rational application of Chinese
medicine in clinical practice. Methods The common and unique components in different processed products of RR were
qualitatively analyzed by UPLC and UPLC-Q-TOF/MS. Using modern network pharmacology to screen and analyze the targets and
pathways of dried RR, construct a component-target-pathway network to further predict the correlation between the chemical
components and core functions of RR. Results A total of 55 components were identified in different processed species of RR, 24 of
which are shared by 5 kinds of processed products. Aucubin and jioglutin D are the unique components of dried RR. After being
processed, the content of most chemical components decreased in different degrees, and the iridoids of dried RR decreased the least.

Using network pharmacology to predict the mechanism of jioglutin D, aucubin, ajugol, catalpol, rehmannioside A, rehmannioside D,
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forsythoside A, and 6-O-E-feruloyl ajugol in dried RR. Among the enriched pathways, cAMP signaling pathway, hepatitis B,

serotonergic synapse, HIF-1 signaling pathway, etc. have antipyretic effects related. Conclusion The chemical characteristics of

dried RR are most similar to those of fresh RR, and its medicinal properties and efficacy are closest to the core functions of RR in
QP. Therefore, dried RR is the most suitable processed product of RR in QP.

Key words: Rehmanniae Radix; classic prescription; Qingwei San; processed; antipyretic; chemical characteristics; core functions;

modern network pharmacology; component-target-pathway network; iridoids; jioglutin D; aucubin; ajugol; catalpol; rehmannioside A,

rehmannioside D; forsythoside A; 6-O-E-feruloyl ajugol; cAMP signaling pathway; hepatitis B; serotonergic synapse; HIF-1 signaling
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Fig. 1 Processed products of RR
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Table 1 Information table of chemical components contained in processed products of RR

gr "k a0 SRR BAHT pER s - L
min (mh) — (mlz) (X109 B T A R b

1 067- [M—H 66521458 66521453 0.1 485.1508,383.1177,341.1079 CuHaOn KFFHEIO N

2 067- [M—H]  827.26741 82726814 09 545.1732,383.1192,179.055 1 CaoHs206 BFERE J oA

3 068- [M—H] 66520871 66521444 86 485.1508,383.1171,341.1079 CyHxOi 2-acetylacteoside!™ oo

4 068- [M—H]  503.16176 503.16113 -12 221.0639,179.054 5,161.045 0, CisHO1s  HE=H J J
89.024'5

5 068- [M—H]  503.16176 503.16176 0.0 383.1170,341.105 6,323.098 6, CisHnOrs  HRAFREY N
281.085 8,221,063 9

6 071—- [M—H]"  179.056 11 179.05606 -0.3 89.0239,71.0160,59.0181  CeHpOs  D-HHH0 oo

7 073-  [M—H] 34110894 341.10927 10 179.0542,161.0434,119.0350 CioHnOn R N

8 074- [M—H] 34110894 34110891 -0.1 179.0541,161.0416,143.0322 CioHnOn %4 N

9 075- [M—H  179.05611 179.05606 -0.3 89.0239,71.0160,59.0181  CeHiOs  Hi%ifE1 J J

10 098 - [M—H 36111402 361.11401 0.0 199.0598,169.049 0 CisHnOn  FEEE) oo N N

11 100+ [MFH 26810403 268.10449 17 136.063 6,119.0360 CuHiNsOs JiH N

12 101- [M—HI 36111402 36111401 0.0 199.0589,169.0490, 151.038 1 CisHnOyo H5 fr504 oo N

13 L02- [M—H  397.09070 397.09064 -0.2 361.1084,199.058 4 CisHx010Cl T FEEN) oo J

14 1.04 +- [M—H]  282.08439 282.08419 -0.7 150.0412,133.0146,108.0199 CioHisNsOs S0l N J J J J

15 108+~ [M—H] 13008735 130.08753 13 88.0394 CHiNO» R N N

16 121- [M—H] 52316684 523.16641 —0.8 505.1567,361.1130,343.100 6, CoiH3:015  3-O-p-D-T Iy J
323.096 8 JE-FeE

17 140 - [M—HCOOT 445.17044 445.17105 1.4  119.035 6, 89.026 4 CyHuO13  castanoside FU'™18) J

18 143+~ [M—H] 52316684 524.16641 —0.8 505.1567,361.1130,343.100 6, CoiH32015  H2FF ALY N
323.096 8

19 144+~ [M—H] 68521967 68522035 1.0 505.1574,341.1089,221.0657 CyHuOn Hi25FF DI N
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k1

o " wt wprmy on MR RE AT AT 4 , L N

min (mlz) (mlz) (X107 B THE A0 EE MhE

20 157+ MFH] 127.03897 12703906 07 109.0267,99.0452,81.033 1  CeHeOs  5-HMFII g

21 2.02 4~ [M—HCOO] 166.04987 166.05125 83 107.036 4 CoHoNOs  JE MR J

2230+~ M—H] 50918759 509.18703 L1 179.0558, 167071 4,161.0449 CaiHxO1 HiFH 12 N

23 248+ [MAH]  349.14931 34914932 02 1510745 CisHuQp  ZEBFEEFS) J Jood oo

24 248+ [MHHCOO]" 224.07648 22407660 0.6  59.0152 CeHiNOs /%) ™ J

25 3124~ [M—H] 46116645 46116673 0.6 3151085, 135.0452,85.031 8  CuHsoOr HEREH B N

2% 3124~ [M—H] 46116645 46116673 0.6 315.108'5,297.0970,161.045 1 CaoHsOrr ZIMMEREE L RETFIO N

27 3164~ M-H] 37512967 37512997 0.8  213.0757,169.085 5, 151.075 6, CisHasOro 8- & AHKHRL o J
133.065 4

28 331 - [M-H] 34501911 34511901 —0.3  299.1119,255.0974,179.0562 CisHnOo HhHIHF 410 J

29 370 - [M—H] 38702967 38712732 6.1 341.1080,179.060 5, 1610447 CiiHuOn0 % FeHG T N

30 382+  [MAHCOOT 22607100 22607121 0.9  114.0544,71.0168 CoHuNO; F% R J

31560 +- [M—H] 40114532 40114512 0.5 269.0998,161.0447,149.0557 CisHasOr0 ZBEFERE g

30560 M=H 34515549 34505577 08 179.0556,165.0919, 1211023 CieHaOs HusiEF10 { Joood

33 561 - [M—HCOO] 345.15439 34515571 38  179.0556,165.0919,119.0359 CriHaOn — S LHEHF J

3 562-  [M=HI 39015260 389.14532 0.8  389.1044,343.1399,179.0544 CisHxOro fi8 N

35 625- [M—H 78525097 78525339 3.1 623.2219,161.0239 CasHagOn FEHBEHH C20 N

36 636- [M—H] 78525097 78525195 12 623.2209,161.0246,133.0303 CisHacOn PEHEENFF BT N

3 636- [M—H] 78525097 78525195 12 623.2209,161.0246 CasHagOn A RETHI21Y J g

38 653 +- [M—H]  380.14330 380.14501 0.8 343.1022,183.0968, 119.0316 CisHasOr0 BHKM N

39 674+~ [M—H] 20507685 22507676 04 207.0677,147.0415,69.0016 CuHuOs HJE T2 J

40 691 -  [M—HCOO] 492.18374 49218277 2.0 289.103 4 CoHlssOns R X o

41 748 - M-HT 799.26662 79926745 1.0 623.2230,175.0387 CsHasOn FEMUBTR CTEH ALY N

4 866- [M-H 7926662 79926877 27 6232230 CasHasOn PIREF ALY N

43948 +- [M—H]"  623.19814 623.19872 0.9 461.1658,315.1075 CooHs015 BRIERHE N

41069 - [M—H] 49716645 497.16645 0.8 167.0338,123.0450 CoHOr 6-0-FFE R M EE L) N

45 1126 +- [M—H]  623.19814 62319872 09 461.1658,315.1075,179.033 4, CosHeOns iEFHEETFLN N
161,023 5, 135.044 1

46 1221+~ [M—H]  623.19814 62319872 0.9 461.1658,315.1075,179.033 4, CooHscOus 5% i i #1831 N
161,023 5, 135.044 1

47 1395+~ [M—H]" 63721379 63721465 13 461.1683,193.0509,161.024 1 CuHz01s cis-leucosceptoside AP J I

48 1533 +- [M—H]" 63721379 63721409 0.5 161.0238,133.0282 CyHssO1s FEMBR LW D27 J J

49 1630 - [M—H]  523.18210 523.18237 05 193.0504,175.040 0 CoHaOn 6-0-E-FERARBERBS v v v 7

50 1929 - [M—HCOOJ™ 201.11214 20111335 6.0 183.1103,139.112 1 CuHiOs fEHi3% DB J

512150 +- [M—H]" 65122944 65123102 24 193.0503,175.0399 CyiHaO1s HHiEH () N

50 2166 +- [M—H]" 59120832 59120821 02 1610248 CoH3013 osmanthuside BB J I

53 2189 - [M—H]"  299.056 11 299.05628 0.6 255.0285,151.0028 CigiOs  FHAKE! i J

54 2234 - [M—HCOOJ 187.13287 187.13396 58 1411322 CuHuOs #EHFZ E J

55 2050 +  [MAEH] 239.06417 23916419 0.1 193.1580,69.083 8 CuHn0y  HEF ) J

N7 FREH LAY

“+” means containing this compound
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Fig. 2 Mass spectrum total ion chromatogram of processed products of RR
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ARAAF 1R EIERE (210 nm): e-MuZEFEH, CHIZETY D XIS, o-ad BEREF XS
T-REMEH  SFEHIORLREH D 9-6-0-E-FI B

VORZEEAT Al S-BEAENY  6-EMERH
I A 13-H3EH D 14-2i RERUEF

A-chromatographic condition 1 liquid chromatogram (334 nm): a-RR
chromatogram (210nm): c-RR sample d-catalpol standard
f-rehmannioside D standard g-ajugol standard

7-isoacteoside  8-jionoside D 9-6-O-E-feruloyl ajugol

1-5-HMF  2-forsythoside E 3-lanatoside B 4-jionoside Al

10-rehmannioside

1-5-HMF 2-%8FSTF B 3-VEMss iyt B 4-:
10- B H 1Rl 12-

sample b-acteoside standard B-chromatographic condition 2 liquid

C-chromatographic condition 1 liquid chromatogram (210 nm): e-RR sample

S-acteoside  6-forsythoside

11-catalpol 12-rehmannioside A 13-rehmannioside D  14-ajugol

3 FHtEREE
Fig.3 UPLC of dried RR

®2 WEAERAUERS RESBMLLER (Xts,n=3)

Table 2 Comparison of chemical components contained in processed products of RR (X £ S, n=3)

TR &7 4%

BE P —— — —
R REGEE  MRHED  aAEH

JR B 5 4%
T BT MDD ARET

Fi o i

fif 3 (I PGIE ) 3.847+0.006
R E 4.05840.076
TR 4.55640.072
FHi#E LT 3.737+0.073

1.057£0.016 1.206+0.012 1.55340.066
0.96040.007 0.875+0.025 2.421+0.058
1.077£0.035 1.30940.104 247440.083
0.099£0.003" 1.554+0.098" 1.154+0.019"
R E 3595+0.135 0.105+0.003" 0.92640.017 1.644%0.139°
R 4195+0.113  0.094+0.002" 1.130£0.170 1.98040.009°
A LTS, 2.06240.082 0.12140.004™ 1.268+0.021 0.849+0.010™
AR E 2.37640.205™ 0.238+0.006™ 0.788+£0.018 1.261+0.005™
JHEEE 2.78940.063™ 0.477+0.010™ 0.954+0.004" 1.29140.017™

W (753 1.64940.023™ 0.246+0.001™ 1.22740.001 0.692+0.006™
TREE 139440117 0.30340.009™ 0.731+0.016" 1.22940.013™
RIS 1.56640.203™ 0.436+0.002 1.205+0.175 1.25340.000™

P (L 7GiE3% 0.75340.042 0.17740.001™ 1.34540.052 0.258+0.001™
Jr iR S 0.626+0.035™ 0.185+0.004™ 0.886+0.000 0.686+0.003"
JTrd ECPY 0.85040.059™ 0.19940.005™ 0.950+0.059 0.705+0.016™

e

et 28, REITVE, JEHI ST
A BT IR RS, GE ML RO
BENFRER TR Hh s T RmES N 2R
(2 BEELFE FERE . HOTEHF A, BARMR TR,
T B R E S HCA AT N, (H R LR
PEZR, 4 3 R NIRREEA ARG R ENER
(P<<0.01); TEEACHEE . M E TSR AR
KELGy, BRIERMBRE AL, HARR Y & S AT
FIE KRR N, EREMEH B, BEIERTH .
HBEH 3 AN E TR S 2T BRI R e T
AR . MR AN I . AR, SR
T ECIRRF R 3 AN, — R I M Tk il 5 S Rl 2 1 3

H D, FE& M| R EHR AR, FE T
B )i R HOS RS T LT, R AT
BEA MGG B A, A 2R QAL B 6-0-E-B %
PR B R, B, b A S R
ST AN 4 B, BABEMEER (P<0.0D);
=TT S-HMF AR 25 5 0 Bl 5 A i) vhohn 4
I GG, PG 2, REBG R Y.
2.5 ETo-HEa-BENMNEAEE SN

251 RSSO RRPHRFH B
B 5 -5 (TCMSP, https://Isp.nwu.edu.cn/
temsp.php) 1 PubChem Compound . &% FE
(http://pubchem.ncbi.nlm.nih.gov/) FRHLT-Hh 25 oy
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®3 MERERAUFROBENSEMELR (XLs,n=3)
Table 3 Comparison of chemical components relative contained in processed products of RR (X xS, n=3)
AR 2 1%
Bem b EEER EihEE  6-0-EPIA
N ERRET  REMEH . o JET EMETE TEEREMTB HETA 5-HMF
LEH AL LEHD  MERER

B FEY 007620008 007240001 007740007 0148+0.013 1.824£0044 003110001 0069+0.008 0671+£0.086 3519+0.113 0374+0.017
MRS 012020016 008610001 009140011 0165+0.004 145140032 00570006 0067+0.008 0729+0.104 4.260+0.245 0.365+0.011
A 011520016 006910004 008240001 011040016 1390£0.046 0.042£0006 005810011 0822+0.105 3.743£0.052 0.20340.006

FHHE WFEEH 004610008 0.068+0.002 0.022+0.001 0.063£0.002" 4.26740.115™ 0.006+0.000™ 0.007+0.000" 0.184£0.022" 2.72040.05" 0471+0.022"
TR 003520001 0.055£0.008" 0.01240.003" 0.05140.004" 3578+0.104™ 0.004£0.000™ 0.005£0.001™ 0.173£0.013" 2.629+0.314" 0.422+0.011°
MR A 0.02840.001" 0.03840.001" 0.01240.001™ 0.045+0.002" 4.432£0.179"™ 0.00640.000" 0.005+0.001" 0.132+0.008" 2.361+0.201" 0474+0.013"

A FE 0.01740.001" 0.01740.001™ 0.02140.000™ 0.034+0.001™ 1.883£0.022 0.01340.000™ 0.038+0.001" 0.109+0.001" 0.68310.039™ 2.482+0.252"
TR 0014200017 0.025£0.001™ 0.018+0.001" 0.04610.002" 1461+0.083 0.021+£0.000° 0.016£0.003" 0.154£0.008" 0.558+0.006™ 2.985+0.142"
R RS 0.02640.001" 0.03540.000™ 0.040+0.000™ 0.063+0.000 0.843+0.042" 0.02440.006 0.029+0.001 0.227+0.001" 0.960+0.005™ 2.486+0.148™

M WFES 0.02540.001" 0.04440.002™ 0.03640.000" 0.047+0.000 1.505+0.019" 0.02740.001 0.035+0.006" 0.206:+0.002" 0.20640.00L™ 2.596+0.061™
TR 002120001 0.039£0.003™ 0.023£0.000" 0.053+0.001" 1.261+0.012" 0.033+£0.005 0.026+0.002" 0.1831£0.002" 0.819+0.011" 2.643+0.006™
R 0.024£0001" 0.05310.004 0.033+0.001™ 0.061+0.001 15390064 0.0230.001" 0.025+0.000 0.273+0.001" 0.70440.037™ 2.370+0.154™

A WFER 0.02940.001" 0.05340.001™ 0.039+0.001" 0.042+0.002" 1.179£0.038™ 0.0284+0.001 0.041+0.001" 0.150+0.007" 0.01940.000™ 5.730+0.187"
TR 0013200017 0.045£0.004™ 0.02240.002" 0.03040.002" 0.694+0.023™ 0.023£0.001" 0.025£0.001" 0.137£0.006" 0.075+0.004™ 4479+0.045"
R EBS 0.010£0.000" 0.04640.001" 0.02640.001™ 0.023+0.001" 0.697+0.033™ 0.02340.001" 0.027+0.001 0.182+0.009" 0.076+0.004™ 4.647+0.205™

S A L *P<<0.05  **P<0.01
*P<0.05 "P<0.01 vs fresh RR

AR TR D BRI, S AN i i I
KRB o BERUE . FERE . HUESH AL HLEE D
HEREEE, DA E BT 6-O-E-F BRI B i B
HEFIX 8 MEE Y Canonical SMILES %445, 415
F WA A Y SMILES 45 #4 % A Swiss Target
Prediction R%5%% C(https:/new.swisstargetprediction.
ch/) BEAT L F TN, JF 45 A Uniport £ 4 %
(https://www.uniprot.org/) 3 {7 s 8 [ A2 R (5 S
BEIE, fiiik HAF N “homo sapiens” FOHE 5, 153
IR 8 MEEIIER SRS, THEEER S, KA
15 215 HAHIC 1 FHEE 3L 88 1,

252 HEHA-FEAMIEAEH (protein-protein interaction
networks, PPD MIZGFyE K “2.5.17 Wi REEAUfE
HSFAZ| STRING 11 ##f /% (https://string-db.org/
cgi/input.pl) 4T PPI W25 5347, #0FH R 2 9 “Homo
sapiens”, FRTFAZ O B AH BAEFHEIME B o K PPI
W 2% 2k I 5 N Cytoscape 3.7.2 #ff ' Network
Analyzer fGE{F3RIE SR RE R, KiEEE
(degree). M EEHLME (betweenness centrality) 2
IO (closeness centrality) 3 NS4 KT
M HEERTET 5, i 10 Mx O S

PrRIl 5 ML RS EMBER D AKX, 4 458
WHEAHK, 3NSFEAR, HENE 4.

2.5.3 FEEAMK (gene ontology, GO) IhEEE &4
M EE 5 ERAT 2T (Kyoto
encyclopedia of genes and genomes, KEGG) 1B &
£ GO &4 ha RO AT E
(biological process, BP)+ ZH I 2H i (cell component,
CC) F14rF3haEE (molecular function, MF), ik

T4 BB EMENIRINE R

Table 4 Topological properties of core targets network

fr i PEFOE ot EE
CASP3  Caspase-3 036121093 035714286 12

HSP90AAT heat shock protein HSP 90-alpha
IL-6 interleukin-6

0.133 89545 0.32432432 11
0.066 645 57 0.2955665 10
0.199 468 85 0.292 68293 8
0.242 068 32 0.326 086 96 8

APP beta amyloid A4 protein
CDK1 cyclin-dependent kinase 1

VEGFA  vascular endothelial growth factor A 0.054 63333 029126214 8
HK1 hexokinase type [ 0.124 516 23 0.288 461 54 6
HK2 hexokinase type II 0.124 516 23 0.288 461 54 6
PTGS2  prostaglandin G/H synthase 2 0.064 404 45 0.291262 14 6
TK1 thymidine kinase, cytosolic 0.22929379 0.292 68293 5
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TERER AT 7 T DRe, ITALEIARIAEE, D
N2 5 (R AR RE R T 7 AR 2 88 K 88 AN s A
FAE 8 5 3 B DAVID6.8 #4f: £ (https://david.
nciferf.gov/), 1EHX Homo sapiens #F i, #4%] GO
EThRe s a R, WE P<0.01, WEFEFH
(count) MKEI/NHEF . KEGG WS & E 0 M i 2
-3 s B S T, E P<0.01.

extracellular exosome

integral component of plasma membrane
protein homodimerization activity
identical protein binding 1

protein heterodimerization activity A

positive regulation of cell proliferation 1
positive regulation of transcription from RNA polymerase II promoter 1
negative regulation of apoptotic process 1

oxidation-reduction process

plasma membrane

extracellular space

response to drug A

GO BEEMTERIA 142 ANWH, B 112
A BP. 84~ CC Ml 22 4~ MF, #H P<0.01, %M
BRI H EECHT 15 ANH, WK 4. 45 FRIFHE
S5 A R, MR, B, AR A
MO Ao AA . AR ANAIRR L 5 A 2EL s 40 o Bl
K A FIRELLE AR RATEE. AHRMEA
& EARS RUEERNEE; £t

cytoplasm
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MF
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positive regulation of ERK1 ang ERK2 cascade

0 20 40
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4 GOE&ESH @EI15%)
Fig. 4 GO analysis of number of genes (top 15)

W AT 1 IE TS, RNA RAEW 1 33T
SRHIEE, TR 70, ERKI. ERK2 #)
B, IR E RN, YR .

KEGG & H skt 24 ki@ek, EHEA
EEEVERET 15 FIEEs, Wikl s, = EAEZGYE .
CAMP {55388 TR EYIHL 5. HIF-1
fE5@es. MIRFET. FPREEE. VEENER
M. CTURAF 5. R iEim s B - FLAEACH
ME R T A JERy FREREACU A& TE ML AR 52 4
FHEAE 8% .

2.5.4  Jor-HE -G SR AR U 7 1% 2 ()
T 8 Ny 88 ANEE SR 15 ok k, I
Cytoscape 3.7.2 B A0 17y - 4 m - 10 i o 2% 1], AL
6. ¥ Cytoscape 3.7.2 BRAF X 4 B AT 437 S
PLA T RSG5 @A E(E (degree) NBS%,

RIFEH TR D SRt . FERE R

AJ e T B R BB DA oy, I A2a
4K (adenosine A2a receptor) « BiR T 11 carbonic
anhydrase 1D+ 11 & OB (hexokinase type 11D+

I B LB (hexokinase type 1D 2 A T2 5 K]

“F Bcl-2 (apoptosis regulator Bel-2). R Al 5244k
(adenosine A1 receptor) ¥ [K-F- p65 (transcription
factor p65). Caspase-3+ &5 i Ca (protein kinase
Co) HELIERER S (degree>5), TIREATH B AL
Wl SR R SRR OCEERE i, AAUTE RS (metabolic
pathways ) « & 3iF Y O 4K - 52 46 A0 B /E H
(neuroactive ligand-receptor interaction). JJiE i %
(pathways in cancer). IMLiF 2 R fill (serotonergic
synapse). LTUATFH C(hepatitis B). cAMP {5 5 i %
(cAMP signaling pathway ) £z K (degree>8),
BInT e & T R AR ) OGRS Sk . g
MEAAE— M T 52 MR ERMEEIER, BF
FEF—ME R EA S AR S TERRIER, KW T
T 1) 2 5 2 0 i TR SR AR AL, 4
HGHAMZESN, 2R, ZAERER .

255 EGH AATTE BB s AT
DRI VGB35 38 o i AR R 6ot 2 A
B> MVBAR AT B3 0 A, SR 3 ke A B o3
TR D BRI, S R AER A 3
B i BERCE . RERE. HIBEH AL HUEH DL ISR
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Fig. 5 Enrichment analysis results of KEGG
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Fig. 6 Compound-target-pathway network diagram

BeEr, LARE ST mi sy 6-O-E-Fi 2 2 i i B i
X 8 MEEWIATHAR ML 25 BE 220, FEXEH
BUBIEATER T 73 b W28 2B 2 85 LR B, ik 1)
FHEE 8 MEady, LIRS 88 NS, iR
PPI {5 E %S, MAEREEM. Har otk A Eoho
PERIFH AN S BT 70 bT, 133 10 MZOEE R, %%
2P0 T e 49 2035 B O b B A% O A RUR
{55, NMH Cytoscape 3.7.2 BRAFHIERLS)-4E
MRS S, AR S HAE R 2 D,
B I A RE X 3 AN 20 P e A2 TE B A b B

RAETE G T R4
3 it

P (1) LA, B SE TR, T
PAE IR e, T B e da I ) 281 i, JEmg
AR, Aig T ai K magtes, sErEs—
R, T LA B N EORE, 2R Y KT R A v
NGV 25T R B, MR IR, 255K
W AN . MHITE IR LM S PR 1,
ATDAE H A . R, MWZAMRIMEE, EE
rh iR O B e 3, (HEEH B SOK R, R
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17, HAlzZ&fE, nrblglgy BATRIGI A5y,
35 B Sk THI 50 2 BRI LA 2 B B I, S560E B B
HRH B A0 DDA, BE BRSO A
LI T 225 1) P T 5

B0 i B PR LS LR ot PR A SRR AR AT 7, R S
FRUbHEIR . BRI S8 L B A RAE H T &,
AR TP R A B R A A TR S A A B
Hi BRI M B 3 A R BE kD, T AR TP B
RN ZA BT (FIHE AL B W e b S A 5 3 R
FESEIN, & A IR e RGP 2 2 2 N TE TR,
MR B A EAMER . TR S EE S AEA
KERIERS, WMERZNE . OB, H
Fr & I TR G S Rl 70 () & &, el BEEH L FERE
S A S5, AT AR Wb, AR, IR
SRR T, AT DA B A IR B T
TG B RS, PR M A R
BEEF BAPR . Pl BEImAMAE -,
X RN BT ()35 PT RO VIAEOC . [RIIE, R
BA], T A AR S, sk IR
fEHTE R D, DUAEEHE S THEIRAM 6-0-E-
B T A R, AR ST R S Ik  B  R
prog. PrEAIER, X OB S EE B R R
BARYER, X4 T EA B M7 2801
kTR, MAEHLEER D A 6-O-E- B BRIk i 5
B 7E 23 253807 T 7D, Ja SAaAS 3t — Pt ot

TR X 2 24 B 2 oI Fi 78 B ORI, TL-6.
VEGFA. EGF. TNF # stk A 5 A A B
W%, DIReFIERE s £ 32 AR B
ERK1 A1 ERK2 W#5 . X5 S N A5 ARVt A
DL HIF-1 {5 5@ 1L-17 15 5@ 8 iy
TE G o TR b R R T B R A B4 AR R
SRR AT, ORI TR R DL Bk I
. ABREA. AEEE. T AL IR D, &M
BE 5« 6-O-E- [ 28 Mt i A5 B B I Ak 40 18 1 4
Caspase-3+ #7081 HSP 90-0, Cheat shock protein
HSP 90-a). H4Hfif2-6 Cinterleukin-6, 1L-6). P
VEMFE A4 TR (P amyloid A4 protein). i fifg & 1
AR 1 (cyclin-dependent kinase 1), IfiL
BN EAEKKEF A (vascular endothelial growth
factor A). I CUHE S (hexokinase type 1D 11 7
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MG TE I IR . P T R ) SO . ERKL A
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