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Abstract: Objective To analyze and visualize the research status and hotspots related to celastrol in recent, and provide constructive
reference for future research and theoretical development in this field. Methods Searching the literature related to celastrol published
on China National Knowledge Infrastructure (CNKI) and Web of Science (WOS) from January 1, 2000 to June 30, 2023, and CiteSpace
6.1.R4 software was applied to visualise and analyse the authors, institutional collaborative networks, keyword co-occurrences,
clustering, bursting, timeline, and highly cited literature. Results The results of the literature search related to celastrol included 674
and 1147 Chinese and English literature, respectively, and the number of publications generally showed a stepped-up trend. The Chinese
core authors are Zhang Zhenhai, Chen Yan, and Qu Ding, and the foreign core authors are Gao Wei, Su Ping, and Huang Luqi.
Cooperation between domestic and foreign institutions was more frequent. Researches on celastrol at home and abroad mainly focus
on pharmacological effects, drug delivery systems and biosynthesis. Conclusion In the past 20 years, the research heat on celastrol
has been increasing, antitumour, anti-inflammatory, anti-obesity and other pharmacological effects have become the mainstream
research hotspots of celastrol, and the drug delivery system and biosynthesis will be the new research direction of celastrol in the future.
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Fig. 2 Annual publications of celastrol research in Chinese and English databases from 2000 to 2023
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Table 2 Frequency of keywords in WOS
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ZLF AR 7T B AN U7 3 CNKI 3 25 22,
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ZT A IR SCCHR B 1A TR R (] 28 1, D S
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Fig. 8 Time line diagram of keyword clustering of celastrol in Chinese literature
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R XL R LR R SR 7Ok TR A BRI ER T
AR EEE R, AT A 1A
(7] IS ST AT FE R AR R T 17

2.34 REHARIO M RBEE R IR B
IS 1) PR AR A et R DR BRE A 8 HH R, R BN B ]
HH IS AR Ay LR SRAR SR, ] LU I R B
AT TR R S, I B A R LD AR AR R K
JENE UL . WOS Hidls 2 o 1K) B 28 B 41 3T 7T SR B
O] B i, BERCAAURNE, Bl WOS B

SO T8 O B ] TR I B R 43 BT B R AL A A
ORI . & 10 P, A E 25 MRILR
B . HAp s K& “triterpene”, N 10.7,
FREEI ] 2010—2014 4E. 2007 FFEHABAR
W Cell T 5 R A W] et s (B A5 I A N IR
Y S MR AE Y —, HEBEHYSEEE
AT A/B I LR RESEL . AL ETR
RN EMAET R BEMEN, BEZM
ST, XA RE A “triterpene” K 1] 3 B AR

Top 25 keywords with the strongest citation bursts

keywords year  strength  begin end 2002—2023
triterpene 2010 10.70 2010 2014 —
nude mice 2009 9.28 2009 2014 s
heat shock 2009 7.52 2009 2016 —
god vine 2010 6.98 2010 2014 e
kappa b activation 2008 6.61 2008 2011 s
nf kappa b 2009 6.54 2009 2013 e
autoimmune arthritis 2012 6.38 2012 2015 e
drug delivery 2018 6.35 2020 2021 ——
gene expression 2012 5.69 2012 2016 e
proteasome inhibitor 2010 5.62 2010 2011 ——
induced apoptosis 2010 5.59 2010 2013 e
inhibitor 2010 5.55 2014 2016 ———
hepatocellular carcinoma 2017 5.55 2017 2018 -
death 2010 542 2014 2015 T —
kinase 2009 5.37 2009 2015 —
delivery 2019 5.06 2019 2023 —
signalling pathway 2015 4.95 2015 2019 —
cancer cells 2009 4.93 2009 2018 —
alzheimers disease 2014 4.85 2014 2016 —
heat shock response 2014 4.77 2014 2015 _—
prostate cancer 2015 4.69 2015 2016 _—
stress 2019 4.69 2019 2021 —
triptolide 2018 4.48 2018 2020 —
suppression 2013 447 2013 2018 —
complex 2011 4.38 2011 2016 —

Bl 10 WOS HERHBARMRRIAKEIA
Fig. 10 Keywords highlighted for study of celastrol in WOS
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FRELIT B K ) RIS HEI 2 “ cancer cells”,
M 2009 FEHFLEF] 2018 . XYL T ABRLL R H
RILIK, HpuElEH —BE&2kiE, ERHRR
WRIT A AT [\ R LA “heat
shock” “kappa b activation” “inhibitor” %55 e
K. AR ORI . . B,
EAE. AR, UNEUE. BEE. MERUESE
Z T s 0 i B A R A AR < “ drug delivery”
A1 “delivery” 437l N 2018 £EF1 2019 [ 5B gk
], LIRS BRI ER 25 B E B T B0 e 1 2
il b, REZEEFIGRFEHRAIVR. REH
ANRAREA RN HEEE, HHOREYMFA
FERAR, FEEROR, FECIm PR N H 52 2IRR ],
5 25 RGBT TR I TR o B ) R 52
AN BB A4 PR B A T A T 41 3R SR e Mg - e R AR 3R
EY YR AL () ZRL AR R [m) R B A RS AT
PRI R A R 2L R YRR ROk S A0 SR AR 2 B, R
WS AERRICTE A BRLL R B S8t 2w HRAEYIR
FEMIFEIR, FEHABARG L RG>, XLt
FUE TR AR ) M S SR T ] RedE
24 SWEICESH

SCHR 51 A2 S B S BT TE IS LA AR R K e 7
I (1) B R bR . CNKI i b 5] IR B HEA R 10
(TR ABRLL AR ILER 3. Hrh sl ik %
PR E (PR A L) 1“8 A RRLL NS
BRI SIS AL, HE ] 170 IR, 1A T I e
A TRLLFN ML A R A RSG5 R 5o, L5

Xof I3 P9 R AR R SE RS /INEF T ORI R U R B L 1
BRI, RIUER A L Z AT LA I Py Rz
YR TE . TR NE TR, B ISR IR
P MR OER, SR EARILERE
BF S A1) A A BRI E o PUMIR R N R A R 5
IEBAEER 2 —, BT #5ER 1 IS0k
Ab, BEEIIRES 2. 5 [PSCHR “ 5 A R =AM i
PN B 2 AR 384 B PR AR A T A T A TR A R
U937 4l Notch 1. NF-kB 155 25 [l % (1 24
M7 #EPUMIEERAEDC, U0 S A R LT A i
I8 A AR FH ML — B W 70 1 2 R 5 1)

B IR HESE 4 BISCER 2 B (AR
PR 2 5D I 78 A B 4 2 30 ) S A 2 s /N B
SIE RIER LR, LRSI 61 IR A
TR TR O o 21 3R 0T R/ W i A AR /)N R 4H 23 4
Y B IR, P AT 2H 23 F 41 i IR 7 8 1 SRR 5R
RS AR BEA XTEIRIEH. A2 0
SCHR TR A R AL E /)N BRI S % A R X
IL-6 mRNA KL MR 1 “F A B RN
3 IR 51T 9% V8 FEL Fl 4T 44 41 g+ RANKL.OPG %
RAED 1 RIL W) 7 FIFE & TR A BBt
P AE FHAME I BLH -

HE (hEZG) 1 “HPLC HEIEE A M H
R AR R — CHE S T PO S AU A
FEZLER HPLC M5E 7k, Nt — DA EABA R
AL B 3R T BV JE Al PRI i o) 7 A e
AR RSB WD 7K. el &
ARG EMNBEEMEX E ARG R EABRARY

%3 CNKI #5287 10 B9E QBRI RHE 3Rk
Table 3 Top 10 cited literature related to celastrol in CNKI

Be BT fi# kit KM R
U ARV RIS HHERS RS 20030923 170
2 AR EABE AN 0 Rl SR A 20041130 70
3 B ABLERTD R L B RE B0 RS PEABLER 2000520 68
TN R R IN R U e py XISHBES gL BRI A 20040330 6l
5 HABAEA U974 Noth 1. NF-xB (3E EAMMMIBRIEADY  ThE% i 20100405 54
6 HPLC ARl i A B BIUA A ALY CPCIN 20050812 52
7 EABRLEN/N R GBANHIE A LI IL-6 mRNA RIEFMITIALY ZHEKE PEIRKGEE 56T 2008-02-26 48
8 EABLEMWRHRED WRegress g 2010-03-20 47
9 FABIEMERIGIT SR AT RANKL, OPG BAMET A% WREAKEMR HRNME 20120615 4

TR
10 SAEIHHEXE AR EARLR S ROT 0

HERE EMESER 2009-01-31 44
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BRI, AR R AR RIS CEA
FELLRMIWT TR N srd Ve S, WA FE iz,
WG T AARIEMTZ, S8 4FE T
LZWNE. ZCWFIERZ, Boval, MEA
FEARIIBT FLRA S 5 3

WOS ¥ Ferb 5| FI AT 10 ISRk iR 4
7R o B 51 R R 2 B SCHRAZ 2010 SE(E Cancer and
Metastasis Reviews 72 & K K ) “ Regulation of
survival, proliferation, invasion, angiogenesis, and
metastasis of tumor cells through modulation of
inflammatory pathways by nutraceuticals ”, #% 5| F 170
Ko ZWITURR TR SREZHKEKR, WRE
VIR AEREAT E E T, e A S FEARLER
ENER B2, KR B, mxEFayiEd
TS SOREBAE R R AR R A A7 MR 1R 2R
M AR AN RS o AZSCHRRE IR 1IR3 TR R S [ A
R T, A BT A B AR A BRI
FUMREAE R . MBS —4RAZ, JESTIRBE S IR
2+ 4y 5. 6. 8. 10 TR 5 TE AR R PUMIE 12524
MIAHR, HEZHERE) 7 HiMsEEeg, wE AL
AP — B — % 2 R HAWHRARIBT
FFH

“Treatment of obesity with celastrol” #5715 1 & A
R AL ZE L 1Y D R AURAE, i AR, FHT
REEVHFERIIR/D, T B2 1 e R R R

RN A BTE, 2R S K 5 3
Ao JERE—ERNEK Y In R e —, WEH
AR AR FLTT 171 2 — o “Celastrols as inducers
of the heat shock response and cytoprotection” #% 5]
342 IR, T TUR BN 2 AL R e AL IR e %
I BE S ABA T #0NL K B0 ) S BT AR T e s A
T AT 2 A 40 SR I Al R PV E R . 1%
WHFR R AR R A RO —FSB I VR 58 S
WA HEREE S BISCHR “Chemical and biological
approaches synergize to ameliorate protein-folding
diseases” #5313 Ik, A FLUE B IES A H /N1
HERE T T, " LAE SR R 40 B B AR,
AENEEIRETEE AR . T AR R AL
SeR R A A P 77 T PRS2 FH AT E 2 ) I Qs A= AU
FRIRE o

3 Wig

31 MIRHARGHEE

311 HAMARAEIEMA BTBAMLERN
BB 2SS+ EE R TT . i
R 5 FAL, WOS B e R4 B 30 (BT 1A
ZIIAE AR U E R R, KOCE &L 376
F o G HAREE TS TT R . TR AR RAAT 2
P, BAEGUMRE . il BT PUIEHE.
Bee AR L A2 PRI AE3, Horh DUER A BRZLER BB
PRI A T N I RN . B A TRALRIE T

&4 WOS #3287 10 B9 A BRLLF A X3k
Table 4 Top 10 cited literature related to celastrol in WOS

4 it

ik Sk A Wl $E5IE

1 Regulation of survival, proliferation, invasion, angiogenesis, and metastasis of tumor cells Gupta S C, et al.

through modulation of inflammatory pathways by nutraceuticals!

Cancer Metast Rev 2010 596

2 Celastrol, a triterpene extracted from the Chinese "Thunder of God Vine," is a potent Yang HJ, et al. Cancer Res 2006 555
proteasome inhibitor and suppresses human prostate cancer growth in nude mice[®!

3 Treatment of obesity with celastrol™] LiuJ, et al. Cell 2015 498

4 Molecular understanding and modern application of traditional medicines: Triumphs and Corson T W, et al. Cell 2007 468
trials!’]

5 Gene expression signature-based chemical genomic prediction identifies a novel class of Hieronymus H, et al.  Cancer Cell 2006 461

HSP90 pathway modulators™”
Naturally occurring NF-kappaB inhibitors®!

Celastrols as inducers of the heat shock response and cytoprotection(”!

o oo . N

10 Triterpenoids as new promising anti-cancer drugs>!

Anovel Hsp90 inhibitor to disrupt Hsp90/Cdc37 complex against pancreatic cancer cells®  Zhang T, et al.

Chemical and biological approaches synergize to ameliorate protein-folding diseases!3'!

Nam N H Mini-Rev Med Chem 2006 384
Westerheide S D, et al. J Biol Chem 2004 342

Mol Cancer Ther 2008 328
MuTW, et al. Cell 2008 313

Petronelli A, et al. Anti-Cancer Drug 2009 312




« 3800 - F8 B 2024F6H $£55% BUY  Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 11
&5 WOS 30 ANEARIEART @
Table 5 Top 30 popular celastrol research directions of WOS
FF5 W s RIXEGE | Y WEFEr I RCE/
1 pharmacology pharmacy 376 16 engineering 22
2 biochemistry molecular biology 223 17 endocrinology metabolism 20
3 chemistry 166 18 general internal medicine 20
4 oncology 123 19 physics 18
5 cell biology 106 20 physiology 18
6 research experimental medicine 104 21 genetics heredity 16
7 science technology other topics 95 22 food science technology 15
8 plant sciences 69 23 cardiovascular system cardiology 14
9 materials science 56 24 microbiology 12
10 biotechnology applied microbiology 46 25 polymer science 12
11 immunology 46 26 pathology 11
12 integrative complementary medicine 46 27 life sciences biomedicine other topics 9
13 neurosciences neurology 35 28 hematology 7
14 toxicology 35 29 nutrition dietetics 7
15 biophysics 33 30 environmental sciences ecology 6

L PAR 3 ANT7 T R M g E A (D #
11 e g 24 L B R i e R AL T — RROR
AR REL A p27 /KT, 15 NF-«xB KA
RELIT p65 MPIE IR AT, 75 5 e 20 A ) B 4 s A
JHT, AT 240 8 FR 25 SR 0T, (2 il v Jes 20
T#. Si P TR ILE AR E AT LU R R %
RNA Beg&Hi| SHtA 3 (circRNA slit guidance ligand
3, circ_SLIT3) fE /4l ¥ %1k, cire_SLIT3 H
$5 miR-223-3p AHEAER, KAEW FHAE R M3k —
WAL C-X-C bR T2 4& 4 (C-X-C chemokine
receptor 4, CXCR4) [JFKIA, TEMRNAMEFRKAIE
AR . (3D il ioRg i A Az e, SRR SRS
I MTT 35D H B A 2L 2% nT DARRAR I P 5 2
RORRAEIEEL, R R 40 B £

AL RN BRI HEH — B R &%
RVE BV TR B A R 2 AE 2 Fh SORE PRI 1Y)
BITH R R HEERIT R (D) EtEig: HA
o 21 2 A1) S EAH SOG4 i DR - 5 2 B — S R A
i (induced nitric oxide synthase, iNOS). H4iE/ >
%-6 (interleukin-6, IL-6). MR SEA F-o (tumor
necrosis factor-a., TNF-a) 1A A4 41 B Y544 40 o (5
(keratinocyte-derived chemokine, KC) FJKiX, k59
p38 2 FTELER P (mitogen activated protein
kinases, MAPK) Hl2z 25 154 IS S

P -2 (mitogen activated protein kinase-activated
protein kinase-2, MK2) (WAL, MMk BT R 1k
FHBSY, (2) BRI IETT % Yang SECOR A A BRAL
RIRIT R RN, KIWEH AL AT LUE
0 5] 15 s Tk JUL P -3-¥2 M ( phosphatidylinositol-3-
hydroxykinase, PI3K) /2K [ B (protein kinase B,
Akt) MNP ERIAERE A (mammalian target
of rapamycin, mTOR), _ifil H WK B 8 KR 5T
Ko (3) RAEMEMR: T AR ZRIE S B IS 1
Bt E R R A& Z R B [ H§ -8 (cysteine aspartate
protease-8, Caspase-8) i 2K ¥ 3 1R A1 &R
WG S5 IRE R R E T, Mw e ERIRTE, RIT
ROT XTSRRI 7T A RRLLRAEDT R A
PN T I ERL A, O SORE MR IR 9T S it
TR AT . X T AR RN
— PG BT N S AR S T Sy R E
A TR AL R PUIE AT 704 52 31 ok 8 2 1 5%
A, Howld@ndk 4 #ho7m AABURBEERBS. (1) gk
BT 0 A5 I IS 2 B AR SRR TS0 I A«
WFIE R I TE A R AL 2 o — MR A RG], T4l
il e R E AN R BN, SRR &
PR, XUESE TR AR R R G G E
MRS RS TR T IEERER- . (2) Y
JE 7 ZHL 23 AL AT b B PR Rl 1 R 8 A A
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HETEYDBOE AR y HGE R F 1o Cheat shock factor-
1 and peroxisome proliferator-activitated receptor y
coactivator-1y, HSF1-PGCla) i Hfit/iE: 5 A%
21 g m I S A 7 AL 2R RN UL AT A ) 248 P A S R
PRI 1, R S R A S T S
Ay ST Lo HAIEACER R, ANIXS Bt
JERE. (3) AL N Z4& 77 (nuclear receptor 77,
Nur77) /-3 (1) B W Ik 2808 AT A : B 7 K 30
18 11 SREAERE AR DA 2 AL 1) K e v e g
REAER,  HIHI BSOS 1) SORER N N R 1R YT R
() — PP AE SR IE o Nur77 22 2R 5K 4A (nuclear
receptor family 4A, NR4A) U Li% S AR KR 1 —
G, AR RAEPESIE A B A B R TR,
R ABARNEEE N . FABRLRES Nur77
WAL LA W, T8I 15 5T NF-«B g, )it
FEBOIE ) 28 SE R T AR . (4) JE i Toll FE52 4K 4
(toll-like receptor 4, TLR4) /NF-xB {5 5 i 10 F& ik
Ey g Hiht: Wi R AR A2t TNF-a [ F i m] %
Mg 5 2= BUB M, TNF-o (AT AT B 1k S AR AR &
SR IR AP, PRt NF-«xB {5 5 1@ B A A
JR B AP A ROAIT R A B A R B A
TLR4/NF-xB I, e # e ig i 5] r e
JE TR RGO HEIE RIEBS), IR LR IR |5
ATRLLRAEDUIEE SRS, AR O
JRERTT PRt THINL S . AL RN Z i8R
JEJHEAE RS e 51 N B B sk 2540«

312 WHAMURBHRZMA THABRARNS
RGP R I T . AR R EA BRI
P i, PURESA SN, RIEEMNTS
(R RIRTE I LW AR B A TR 2 B HIRM 22
KRS FERPEA R . — @Y, I
IRFAL AR FHREARLRSENS L RS
FSCR A AR R AR ) R, i S BO0N TORE ARRAL
FHTROFRIGTT, BEREABLERE ZHRBIK
GYRERE (CZFD -B-F (LRI 15
W, JFR T BAHBPIRIEE YR AR R 499K
WL, S TR A RRLLERAH L, GRS R AT
S RIBE YA B YRR, AT DAY D e A O
B, IXUESE T DHREALGN K IURL A T B 24 e [
BAMN— M2/ THEE ). Gong 510
TER T8 AR R O AR RS 1 (0 28 L B R
AR RO AN A L3 2 gk, TR 97 KR
KB HERTT K . 575 A ML F A M5 & H 9K

FiAHLG, ARAERRAZ IR H A R L1 3R 2 5 H B N
KBURL e AR 17 3 o SR, Hagtk
TERRN . IXEERFR R, it & IEmS 2 24
DU S50 T AN R AL 2 VR TT RO, PRARERTE, A
PR N FH R S 35 o IX — 40k i AS W 6139 A& g
HA B R AL RMNAYEIERE, FHREE
PRt 4 A RMIRITEDL.

313 TERABARAEMERMA FABRAERET
HIH =0, BAREMED SN BT arE
ST SRR A 22540, B A RRLL R AN G
HAERBEME, FERAFESITEHARLRS
BB IR TT - 2015 FFE IR T B ARRLL RN 4
BRG NIREUTE AR RITRE TR @s. &AM
213 B HAth =5 A0 A W0 A e sk 4 o A 1 HE
IRIRIGE AR ], LB A B — K5
T, A2 s S A R B I R — PR TR i AR T R
YRR 2 FSE IR, RS B AL
TR TR , 1 A2 A6 R B e A = i R &
VI E A, @ B A AR DhRe I 4n i 2 P450
FEBG R H S AR A B AT A, R&A
AR RPO, HE T AR Z KIS EZ AR
VIR A, RIERILH AR S AR iE 1, ol
PR FH A 32 B PR, R A B T 2 b e ME i i
ANRA RN AR RS . Feng SR LK
B, AL RATEMN C-29 RILF C-3 BIA
1,2,3- = MU IS, B 2 B A 5 9 (0 B s TR 4 A
WFETEE . XS FONIE— B IRAL TR AR R S AT
AEPIRITERE LA K FIG IR PR T e =R
32 BHABRLEMRHHEXKEAIEIN

321 HAMARHAGHUHEMARLD FEAKL
REAWHRIFAPURRE. Jidk. PUIBREEME, H
2R ) R LML T IR R R T KR SR,
W FAFR B AH AT A R R ATAE DIRR A
K. BEEERSENE, FHOCARU T IE R FARRT
b TR R, BEAErE AL
R TE T AR PO AT O i
O AR HERR S )8, VLR TR AR R A — W
OBEREE . MR EEEIT qRT-PCR F1 Western
blotting A5 B A BELLZE 5 N A AR | iz 4
HRLE T AR OGS R R B R IA I 0L, RV AR R
RE - IRAH ST PR AN 2 [ R IA KT, 5 e IE /A4
W, R, PSS, BABAERH
S B PE PR AL RN FH BB R R 2 —, B4
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SN A TRLLR BRI A, IRk 2 iR
R, BRI LE AR R XU, ] I X S A 5
FHESNZE 25 RGUHE TSR K e, SR A Ak 5
CIN AR E DI &S
322 WNEAMBAZKEABEN BEAR/NTAEY
B ABARKEARCERESE, HH T AED
A HLIE TR BRI IR 5 COL ZE U2 SR 2
R Z I w7 H AT E NS AR R )
R AR %, EAMECH R . JRE A RER S
NIRRT BRI TGP AR AR, H B0 A0
T ERE . WERI R LR iRk,
MR E SR e, BAEREARIRER
SRR T A N2 BEIENE R =mi R &4,
HAREARITRETIE R NAZARIIRZ E 2T
(RIER AR R TR, IR IR 70 245 B DA
JARET HIm PR N R Sy Bkl . X I TAE R A
BN BRAL 2R I B FH AN R T BT IR 3845, NI B 2
Hh i A2 5 25 AN X — EEZ AN T K
323 THEABRLLRIBITHI/RKIEGE (Alzheimer’s
disease, AD) ZHTHIWF LA AD 27T FEHE
DL R BAT R 2 —, HIRFE PR L&,
B HEIFR G RGN RIGITIX— Wi . HE
Bl 69T AD MZPAERE AR, KEZEZP1L
RERSIE FE IR, R RIER, Bk S0
RUE ) AD 290 B O IE R Fi . 7E
X5, Yang FEWIFRIN, BTAMLLEA L
H 5 /N B OK G B AU s Rl F- - (transcription factor
EB, TFEB) /'S HW KA, FMHRANEA
JRREEAR, JRIREEIL RIS P301S RAL Tau A
FERED/INE (PST9 BEHER/INGR ) A% 7 = e 5t
/IR —3xTg-AD /) B B 2 D e B ig A A
Fe, o AD BN AEAZ 77, RTRTENRYT AD
(T 1259 . SRTIT, RS 1 iXee S NEHRIEE R,
Th TR EERT T8 A TRLLRAE TP BEYT AD J7 [HE T B
ANBIFE, BFEERLE. 25305, BRPERIR AT 2K
ST, AR ARG 2k . st — D Ok
HYN AD BE SR 20097 I%4%, ool A i,
FHRFHIEE AD B HEER—F.
4 RE

AT kTR 2217775, KH CiteSpace
X A BRI 20002023 HEHH 3 SCCHRIE IT
BATAER . WM. SR AT AR L b, AR BAR
it (1) FEEEAGMARMIIZ D, Bk

LRI U2 2] T Had e E AL, RN E
DN ELLR IE TEK P AW i TR IR WA N 5
(2) BRGSO CEEZ, i EEE G HTRE
ey T S A RRLALR T FURE ) 2 IR
(3076 2 R 23R I 2 B A2 JL R R T A 7L T 1A
WA RN AN 25 245 R G T 3B 8 5 AT
WA, IEEROBT IR LI (4) sl
ZIGEEZ, BAREFNEERE; 300K
BNV AT A R A AR R4, TSSOk A R
U R T8 iz e E M, ITI SRR 2 A
FTATRANTL: (5 W 5 AR R ikT
KRB RED T, ISR AR 74 114
R, WRAWTHR. GEAEREZ AT, bk
T ZAURHT TT ) 22 TT A L KIRTE T 5 1 -

AR AP O KRB AN S B
fith, HFHEHUMSE . PLRAGUICHAL D LA 18
FNE . RRATUATAML, 75 2B L0 3R P REAERT /R
PUFBE T T0 IR 9T AT S U BAT IR AT
FE . RE R AR e Rtk
BAE RS PETT A A AE — L8 L, PHAS T Hellm PR L
R, (1) REAARAEFAIE: EWRE AN
WSR3 A 52 2 BR 1 3 LASEBILAE I R Hh 1 R T 5
(2) ek RN AT RE S| AL JE A A AT
TR (3) AP SRR KA AR AT T
Bk, RN RRELM A T BeAh, IEEE
KA T RLL R 40 245 RGN E D & NI T A TR
N FEAEAAANRE RSB 224, 4780005 20k
FHE AR, Ed B PR RN 2 4
PR A BT A R L1 3R Y 22 4277 B vu L AN
TR, 3EAT 53 2 I RAIT 78 ASRUE H BT 1E R I
ZAEVERA . JHR A A TZ UG
FrEIFREREA, BN e, TNk E bR E RN
U /N SAN NEOLTI RS DA SR 1 V= el ARk 1]
DA CRZ5 s A e Atk . b4, AEE O T
R R N TR L ZR R Bk 2 A2 PR B E S
Seat. EORE ALK BAT BRI BRI
77, Vi Bk — RIIBRM Z Ve Pk, 4
AR LRGN IR T, AR TT. S1E LI
Bt TARRA BT 7870 KA TR A R LR I 25 3
TR T

FlBEAR ALY FARGELEF G R
S 3k
[ VPR, B, SREE, 55 IR ulBa e s 7 e R s
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