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Abstract: Objective To apply bibliometric methods to review the research progress, hotspots and frontiers of traditional Chinese
medicine (TCM) in regulating mitochondrial reactive oxygen species (mtROS), summarize the regulatory mechanisms, and provide
data support and directional guidance for subsequent research and research planning. Methods Relevant Chinese and English
literature were retrieved from CNKI, Wanfang, VIP and Web of Science Core Collection using TCM and mtROS as search terms or
keywords, with the search period covering from database inception to March 31, 2026. CiteSpace, VOSviewer and Bibliometrix were
applied to complete the visualization presentation and construction of the knowledge graph. Statistical analyses were performed on

annual publication volumes, countries, institutions, authors, journals and keywords. Scientific research collaboration networks, co-

Wi AER: 2026-05-16

(2024MS039); BB A QUFTEEA I (LH202402017); JARH BR 2 K4 LR R0 H - (2023003)
TEEEN: WHEIT, &, WEmyid, AFHRSAEY S 5 IG R 5. E-mail: xiechunfang@stu.cdutem.edu.cn
MBIEEE: KRB, Lo Hd, #d, WFEESAEY A SIRKM . E-mail: zhte2003@cdutem.edu.cn



* 6460 * PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

occurrence clustering and keyword burst detection analyses were also carried out. Results A total of 1 026 Chinese articles and 649
English articles were included. Knowledge maps showed a sustained growth in annual publication output. China dominated this
research field, while domestic and international cooperation networks were not well-developed. Core research institutions included
Heilongjiang University of Chinese Medicine, Henan University of Chinese Medicine and Guangxi University of Chinese Medicine.
The most productive journals were Chinese Journal of Experimental Traditional Medical Formulae and Journal of
Ethnopharmacology. The top five keywords in Chinese literature were oxidative stress, mitochondria, TCM, Chinese herbal medicine
and mechanisms of action; the top five keywords in English literature were oxidative stress, apoptosis, activation, TCM and reactive
oxygen species. Keyword burst analysis indicated that the research frontier is shifting from basic antioxidant mechanisms toward
precise mechanisms such as network pharmacology, molecular docking and ferroptosis. Conclusion Research on TCM regulating
mtROS has become a growing research hotspot in recent years and will draw more academic attention, while interdisciplinary
cooperation needs to be further strengthened. The combined application of network pharmacology and molecular docking is gradually
becoming an emerging trend in this field.

Key words: traditional Chinese medicine; mitochondrial reactive oxygen species; oxidative stress; bibliometrics; ferroptosis; network

pharmacology; molecular docking
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Flowchart of literature screening on regulation of mtROS by traditional Chinese medicine (TCM)



PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

* 6463 »

260
240
220
200
180
160
140
120
100
80
60
40
20

W bR
L_ES'Sd

&2

233

2021
2022
2023
2024
2025
2026

FEZHHIT mtROS EHIEFE X L ETLiaH

Fig.2 Variation trends in annual publications on regulation of mtROS by TCM
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) 2 AR 4% A% R 25 A 5 SR A 45 M IR <2 1 iR
1 3 (NOD-like receptor family pyrin domain-
containing 3, NLRP3) #AE /MR 7T (H75] 18
KD+ Ru %5 202014 4 K K T Journal of

At
Cheminformatics ({HL2245 B 22 44E)) 1) TCMSP
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Fig. 5 National collaboration network of English literature
on regulation of mtROS by TCM

#3 HEHFE mROS X 3LEHT 5 LER
Table 3 Top S countries by number of publications on
regulation of mtROS by TCM

il L R K R
1 0.79 L 601
2 0.10 1| 20
3 0.03 i [ 17
4 0.04 Bl 12
5 0.01 HA 11

252 WERHEEIEME S HLILILNZ 2
T BE A 28R ) J — B 70 AU A% O R ) &
KIMERR. RWFFLA CiteSpace 5 VOSviewer
PP AR AT IT ALK 7081, {E CiteSpace H1iX
ST A RN “Institution” M EESIEM L, 1E
VOSviewer F1i%EFE “Organizations” E N5 #1870,
A2 LA LI I , DA 7 H 25 24 142 mtROS Hf
FEHINIAY 7341 5 PMERFAE o
FEHSOCERY, A 382 AR LTS AL
353 FIELk, LB TN 0.004 9, 456 IR (&
6. 70, EWNBFF LA LR 25K 7 %0 i
DCECPET PO, SRAEZ P B2 24 K K LI s =
BeZHpl, SIS R — RSB &5
BRCEGI (R 4) KE, BERILHPEZ KT
50 FAROCEJEE AL, W EZRY: (45 ). T
PR ERZ RS (41 D IR R 2R (41 @)
R ERZRE (41 F) W THEA RS 417D
RICEIRZ., 33— U B v 125 24 K 2 R B g = e
Fe B AU 7E ) 5 0. (H 2 EWIE I R
HC PR AN S, S B A G AR 25 A7 AR AL I ALy
fiE, WESTMEAXTSE%S, (HPSXIH. PSR IS
WRBNAN AL, 5 M I ] 75 5
ESCSCHRLA I 72 I 2% 46 252 M5 L. 509
SAELY, WZREEN0.0161, ML FT Sk
#%  gE AT AL B T L 8.9), LA China Medical
University Taiwan (HEEZRE, HEEGEED.
Chengdu University of Traditional Chinese Medicine
CHCERH BR 25K, DY 148D SO BT &
W AR GG ROCES0E (R 4D, KOCEHT
3 BIHLA 43514 China Medical University Taiwan(27
7 )~ Chengdu University of Traditional Chinese
Medicine (25 ) . Nanjing University of Chinese
Medicine (24 f5) , FHrb[E 22 25 Bl =2 H
BREEFERI % AT T, EAERERER
SR A D PERE 0.27, SRR B,
TEEAE M 2 pisE R R B A 0, N
FEHLEER Al .
253 EEGEMZSHT 43R CiteSpace *f
L SESCOCERVE R BEAT SRR 4 A (18 104 11D,
Gt KCEAEATT 10 FEEEE (R 5. X
SCHERIE B G A 2515 B 736 TE L2 849, KL
EHAZET 10 PEFE T, B B, XEE BRAT
. TE. XA, FEE. RIS, 4 5 TS
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Fig. 6 Institutional collaboration network of Chinese literature on regulation of mtROS by TCM
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AU e SCARR T BRI T3, H R i R SCEY
45, BEARE KPR, 280808 R Y O™
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0.749/Miax (max B PR R SCERD PIT 5%
OAEE BAR K SCE, THEH SOk iz AR #
BAR K S N~2. JESCCHR IR & A 1F W 25
TR 462, ELEL 579, KICEAATT 10 1E
# ", Gung Chungjing. LiJing. Wang Wei L 6
T B e, AR AH R 2 2o A4S SR
O E#H BAR K CRINA N~2. WG 1E B 1S B Ak
E7 £7F vOSviewer B EZIEIE mtROS H 33k W AE T 0L, o S SO R R A 1 I 4% B R ) Ak
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Fig.7 Density view of institutional collaboration in

Chinese literature on regulation of mtROS by TCM based OFFARRE, BRI BN A S RAA
on VOSviewer s,

F4 HEHFE mtROS Z3CEHT 10 {5 RITCRA THLHE
Table 4 Top 10 institutions by number of publications in Chinese and English literature on regulation of mtROS by TCM

e 1SR PSR
RO KXER Fhf otk R KIXER A on
1 BRITHEZ KRS 50 0.06  China Medical University Taiwan 27 0.16
2 MEREGKY 45 001  Chengdu University of Traditional Chinese Medicine 25 0.07
3 TR 4 0.03  Nanjing University of Chinese Medicine 24 0.03
4 HEPEARY 4 0.06  Beijing University of Chinese Medicine 23 0.07
5 JLRHEL K 4 0.12  Guangzhou University of Chinese Medicine 23 0.09
6 LTHhEARE 4 0.03  Shanghai University of Traditional Chinese Medicine 23 0.07
7 WARFEGKY 37 0.10  China Academy of Chinese Medical Sciences 22 0.08
8 HilhEL R 36 002  Capital Medical University 18 0.27
9 METEHRKEE-MEER 29 002  Asia University Taiwan 17 0.00
10 REEPEAKY 27 0.06  Chinese Academy of Medical Sciences-Peking Union 15 0.11

Medical College




- 6468 * PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

® ®

e0 © “Qe

@

- @

® o ° .c@g"@

° @
Naggjgrs@hinesem?dicjn: o

° 0 °g0 ~ B O D"
é C)Guarazhoglnive. Chifiése Medicine
ShanngUni:a‘B.ofgm@am:seufy i Be Medical S@:es O ®

@

o

. e °
crﬁ? Mtdjcrsitydaiwa: it

Asia Univérsity Taiwan ~ © *

: () &) - ®
Southern Medi verSity - China
s © o ® B ®
Chengdu Univegsity of 'on hinese icij - @
& chiad of m @ - Peking Unionﬂmica@lege ® ®
(+] . ®
s 0 e o

@, e
@ ®
@ OO. O\,,/

8 FEZIFE mtROS R R & (E L& E 1K
Fig. 8 Institutional collaboration network of English literature on regulation of mtROS by TCM

B9 ET VOSviewer BIHEZHFIE mtROS F3C AR
RAEEEEE
Fig. 9 Density view of institutional collaboration in
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Fig. 11 Author collaboration network of English literature on regulation of mtROS by TCM

*5 HEHET mtROS HERAT 10 FhRITEE SXUEE
Table 5 Top 10 authors by number of publications in
Chinese and English literature on regulation of mtROS by

TCM
o SR FECHR
B RCEIR fE& RILERE
1 A% 4 Gung Chungjing 6
2 Fif 4 Li Jing 6
3 XREE 4 Wang Wei 6
4 BEWHE 4 Wang Ziyi 4
5 g 4 Bai Zhaofang 4
6 Xtk 4 Zhang Yi 4
7 Mk 4 Yang Lei 3
8 kizw 4 Liu Yan 3
9 Eft 3 Zhang Qin 3
10 #¥; 3 Sing Yangjai 3

Rk (166 ) « HERZ) (150 ) « 124 (122
O O PR B OCERIR A kLA (0.49)
iz (0.35) . AL (0.26) . IX—&5 K,
[ A 7T L EE 25145 mtROS AL EAL S O %
O, BT ) e R SR A LSRN A O ]
E2 % T NN = A1 R N - 7 A IR = [ 57
T P v A IR S e T ] P9 I A O N R R R 2
AR, 1) mtROS AHZK IO 4TI AR5 1
FET B4 53 7 Al 2B o H ST e ] i AN L
TG AR O IEEE . SOESE BAREOR, B8
TR R E . R SRS O],
X B A SO A BT R G B A R G TR R R
TBTIE R R S 97 RS ERALEL, AR R
KIGAR R 18 FIRREALR) B .
TECSCHRAL I B L 3RAT 434 AN RURT 1496

L (K] 13) . R 6 A%, oxidative stress (%
R, 209 0O AR E AR, MR T %40
W R0 5. apoptosis (TS, 120 /0
activation (¥47%, 106 /X) . reactive oxygen species
(M4, 69 %) « mitochondrial dysfunction (£t
IRThRERENS, 63 ) LLK NFkappaB (#%[K-F-xB,
28 ) SRR T RO RN 2%, IX LSS R 4 s T
MEAL N it A, 481 NF-«xB {5 5@ B, &%
5 0 M T BAORE SN ) 2 1A E LA . [FT
Alzheimer’s disease (Fi[/R 7GRS, 29 ¥  cancer
CRIE, 32 0 FEPpAESCOCH  tH I, R B [
BrRaft 7t 2B H DALHR R 95t 2, I 1m RS MR
T AR 1) B BFARFAE o AT 5 30 =00 B 78 IR PR 5
BRI, @IS in vitro (FRAR) S2E6 R H R 2 %
mtROS FIEHMLEIEAT 73 2 1 156 IE 5 R .

W FESCCERI A SRR (B 14, 15)
SR, BN EE 2GRS mtROS BF 7000 5 P85 T 1
LSRRGS, 1 Bt 5 ) SR £ S A SR G B S
TSR AL, I ZE A AT R
2.6.2 RHEWIZRIE LB K B nT A 4E oG i
e [ PR L S ARACLE , g SR 5 3 ) O B iR R oy —
7
. fE CiteSpace # i, KH K ¥MERKHL,
SEE X HUBISRZE (loglikelihood ratio, LLR) #6565
TERE SRR HEAT A0 AT 290, 2545 38 o DSORGB
WK E (B 164 17) . REE R EHYE (modularity,
0) 5V E{E (mean silhouette, S) 1] LAVENIT
FI KR e BOR R YR . — AN, 0>0.3 EIRE
R BRI 2 2 ) §>0.5 BIRE—OA
RGN, 4 SAEEF] 0.7 WK HATE.
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Fig. 12 Keyword co-occurrence network of Chinese literature on regulation of mtROS by TCM
6 HEZHIEIT mtROS FREICCEFA S KHEIE (Top 20)
Table 6 Hot keywords in Chinese and English literature on regulation of mtROS by TCM (Top 20)
Hep rh SR LR
B AN APy 48 KA BRIR AN AV K]
1 192 0.26 ERi AT 209 0.03 oxidative stress (AL
2 166 0.49 SRS 120 0.12 apoptosis (JHT)
3 150 0.04 hEZy 106 0.18 activation CHEUE)
4 122 0.35 g 84 0.14 traditional Chinese medicine (H1[E£24)
5 93 0.08 1E B 69 0.10 reactive oxygen species (iitEE)
6 80 0.16 ZEik 63 0.14 mitochondrial dysfunction ( £& ¥tk i it fE 65 )
7 76 0.07 Tk f 63 0.03 cells (41>
8 52 0.20 SRR T 57 0.09 expression (Rik)
9 41 0.15 < AR 54 0.09 mechanisms (HLHil)
10 41 0.18 TR 51 0.11 inhibition (D
11 40 0.08 A 51 0.12 pathway CiBE)
12 36 0.05 I 46 0.11 death (FETD)
13 33 0.08 T 40 0.06 autophagy (1)
14 28 0.02 NNYAb=37 35 0.05 in vitro (&4
15 25 0.03 RIE 32 0.09 cancer (JEJE)
16 24 0.08 N 32 0.06 dysfunction ([&f5)
17 24 0.11 Ae AR 29 0.09 Alzheimer’s disease (S /R ZHFER I )
18 23 0.04 B 29 0.04 injury ()
19 23 0.06 £ & 28 0.07 NF kappaB (#[XF «B)
20 22 0.17 EREEES 27 0.03 protects (ff4")

HCCER R (B 16) O 1N 0.6345, S
55 0.834 8, i/ 0>0.3 H §>0.7 fikritE, Hibd
RRGEMEE ., GRE. 456 SO R
FEE GR D, FCCHRILE R 13 AN estin 528,
T S I 2 AP TN A - #O ZRRiAR F R L #1 4
ORI #2 TS #3 H 3L, #5 dohifk. #6 4if

JHTZ. #10 WML #11 REREARITER M K mtROS
WEAZONLEIR R, A SRR RRAS.
PR A, i dkiik e R REEAR
WA BRI IE R IR0 LRk AR
BRECT A G OCHE A, $R 7 2R WL A4 [ W AH G20 43 7
], CME A AL B AL R B0 T IX T B A0 i
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Fig. 13 Keyword co-occurrence network of English literature on regulation of mtROS by TCM

Bl 14 ET VOSviewer I EZEIE mtROS H3C3CRE X
iR ELE
Fig. 14 Keyword density view of Chinese literature on
regulation of mtROS by TCM based on VOSviewer

B 15 ET VOSviewer ) EZEIE mtROS FICICRE X
iR AL E
Fig. 15 Keyword density view of English literature on
regulation of mtROS by TCM based on VOSviewer

FETJT [ A o #7 KBRS ER rh AR B ek LA B )
BRI ik A SEER I A 7 E 20, 3h s 2 3a ik
mtROS VNS T 285 F TR 1) S T B
LRI AR T #9 2y, #12 AR TTERR
RETWTBR SRR, 70nl sy 55
J7FAE mtROS IR IR, 38 L EH
= 24 N R 25 B U7 10 2 E T TR A% . #4 THE AR
TR S st 5 LR IR, S [ A 2 5t
FEEXIAH BRI RERE SERARE. i
Gh, #8 ML 2 B ML IR R I, S 12k
IEIZ D 5l N2 25 B2 | 431X S 0 Xt AU
%, it BHER R 254 mtROS RS AEALAR 7T .
PRI IS (B 17) O1E9 04743, S
fH4 0.7359, i R FRBACR TP AR, 45 KT 5.
SEE TR B RS B (R 8), TILCiRIL
TER 11 N RBERI RS, WL B Ge 2 b AR F A L)
ZRGRT T KRR Jag sy tHE 28
AR 4 KI5 EIF. #0 oxidative phosphorylation
CAMBERZ L) #4 mitochondrial function (Z&F7{AT)
A& ). #7 reactive oxygen species (JGPEZ ). #8

mitochondrial dysfunction (Z& AT AERRAG ) T
/& mtROS VHEIIRZOHLE], TRER R 20 Sk i

RE AR FALN I RIS /EH . #10 DNA damage
(DNA i) RRA 7S, RELRAANL
R T DNA $f0 . 4005 255 N B RN .
#9 high glucose (i) AR EHEE T 14 R
PR, TR B R 2RSS th 25T M o 7 O LR
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Fig. 17 Keyword clustering network of English literature on regulation of mtROS by TCM

&7 PEHEE mROS FIEKXRIRLEER
Table 7 Keyword clustering information of Chinese literature on regulation of mtROS by TCM

KEKID  REpE  RERN REE

RN (BT 5HMLRIEER, LLR)

#0 LRI B 60 0.753  ZRRifkEME. PERZy. BRIETC. O UaE . LRLARRS

#1 AR 54 0.903  FALNIL. LRRRRERAM . RAThRE. 2R . O AFENE
#2 T 53 0811  JTI. EME. PAERS KIE. IR

#3 H 3% 48 0.865  HHIE. HOFEKRE., SHME. TEHA. SRR

#4 M 4 7R 973 48 0.806  MA&FRM . LR, fERMLHI. PERZITIE. Bhiik

#5 SR IRIN 45 0.844  Zkifhk. FH4HM. B Y. FIHWM G VLSRN

#6 YRR T 44 0.821  4HMEITI. BrEfh. FUAE. JEEL DRUKE A E g
#7 KR 44 0.956 KR Mwkin. FREEESUG . BEEILEE. 31

#8 ) 245 24 #HL 42 0.745  PIRZHY:, SLIRAE. 15 5@, WEHERS . A

#9 M2 39 0916  HZ. R, PEE. MEEONFE. REE

#10 TS 37 0.722  VEMAE. BME. B, MDY, AR

#11 AR 35 0.852  REEARHE. SEALIAG . FERF A RS RRER T FRKIEER

#12 e Jy 31 0.882  HHEH . KIWHE. BEFCERE. 2GR, Ol R
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#* 8 HEZHIEE mROS R RIRLEER
Table 8 Keyword clustering information of English literature on regulation of mtROS by TCM

KK ID EERXS BES

N RFE

BHF% (AT 5 AL, LLR)

PSS RIS

#0  oxidative phosphorylation 47 0.645
CE AL BERR AL

#1  molecular docking (7> 45 0.752
PUEED)

#2  hepatocellular carcinoma 44 0.698
-2 e >

#3  gastric cancer ( F¥&) 43 0.677

#4  mitochondrial function (¢ 40 0.757
HIAK T RE

#5  penthorum chinense Pursh 37 0.694
(FERED

#6  Alzheimer’sdisease (fi[/R 37 0.769
IUFERT)

#7  reactive oxygen species 36 0.731
GEPEED

#8  mitochondrial dysfunction 35 0.838
(PRI RERETS )

#9  high glucose (FHE) 31 0.82

#10 DNAdamage (DNA#if5) 28 0.778

oxidative phosphorylation (i ALTRZ1L) . osteoporosis CE FEIIA) -
oxidative stress (4L « proliferation (34%EH) . bone resorption
CERBO

molecular docking (47 %1#%) . network pharmacology ( P45 25 #E)
aristolochic acid (%244 ) . Gualou Xiebai Banxia Decoction (JI
e E %) . diabetic kidney disease CH FR I 595 )

hepatocellular carcinoma (FF4H ) « ursolic acid (RERER) . stat3 (f5
BG5S MIER T 3) . Cynomorium songaricum (£{F) .
myocardial ischemia-reperfusion injury C:CaJJLER ML B ZEVE 4% )

gastric cancer C( §J&) . natural products ( X4R77#)) . cyclophosphamide
CGABEBERZ)  apoptoticagent (FT-% 557D « Cistanche deserticola
polysaccharides (A 24D

mitochondrial function (ZERifATjHE) . antioxidant (HLEEALT]D |
apoptosis (4HEJET) . premature ovarian insufficiency (57 P 5N 5
LIEEAN4S) | stress (R0

Penthorum chinense Pursh (ZEZL%) . cerebral ischemia C(FiRifL)
mitochondrial biogenesis (ZEkifRA¥ k4D « wilsons disease (FF&E
RGN | pica (FEHD

Alzheimer’s disease (/R K HEERI%) « amyloid beta (B-JEMFEER )
neuronal apoptosis (F1£: G TS) « hydrogen peroxide G EALED -
ovarian cancer (5 #5)

reactive oxygen species (7EPE4L) . NLRP3inflammasome (NLRP3 %
JiE/MA) | reactive oxygen species (ROS) (iFPE4) « armillarikin (%
FFEZ) . mitochondrial dynamics (ZRHifkzh /75)

mitochondrial dysfunction (Z&¥i{k DjGER RS ) | traditional Chinese
medicine (F1Z£24) . oxidative stress (/LMD « mitochondria (£
HifA) | salvianolic acid B (IR B)

high glucose (F##) . cardioprotection COMEfRFVEF]) . astragalus
polysaccharide (FEIEZHE) « necrosis (3RFE) « TCM (FREZY)

DNA damage (DNA #i{5) . mitochondrial oxidative stress (Z&HifA%
R « cellular senescence (Afiffi3EE) . calorie restriction (F &
BRI . cell cycle (4HAEEHD

FR R /E ALY . #2 hepatocellular carcinoma (T4 A
Jii ) #3 gastric cancer ( B )+ #6 Alzheimer’s disease
(T 7R IR HE BRI ) TERIEE R o, IREPIEE
GPEINR . PR IRAT ISR TR, RIS
PR 5 DL 5 0] (1) B R AR o #5 Penthorum
chinense Pursh (FEZE) N 2584 0T TR,
HERETHEEZH. FHDRR B, BERK. WK
7% 20 WA R AR AR B3 ) 1 L PR 7 B R 2444
24 0 MR e I R 25 98 77 1) . #1 molecular
docking (73 TXi42) BEKRAG ML 25 731Xt
FEEIATH A BOR, b 255877 Can i
e E 7)) SRR AR LS, i S
Hr o3 FAE FHRLE B EREBAR T B

2.6.3 SCEEWIRILAHT  OCHE IR TN 4 B ml AR )
HERRE I A 5] AR BT O], B
RBLSTSAT FT A . KRB S IEIR, &I ERT
FATR S BANEE %, At 53
SCHRAY EAT T SEIA T, AR R T I P e e Y
i 25 ANRBLE (B 18, 19), DLMARFE iZ ATk H
HIEIEK 2 . REEF “begin” Fl “end” 4373w
RIWIA FRIUTFUERILE A 8], “strength” FKon KA
(ISR, FIE R IR 1% B ] 78 A A (] P43 5
FA R G R 2. 10,
TEARSCCHRAR, « H R SR i (10.62),
AL T S SLIAE A B2 2L 70 A ) St Ao
GEMR” (6.73). “HTIY (3.5) SRS
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Keywords Year  Strength  Begin  End 2000—2026
[SREEE:S 2000  10.62 2000 2017
KE 2001 6.82 2001 2012 —o——
i SR 1. 2003 223 2003 2011 ——
kY] 2006 2.62 2006 2020
LR LA FAL 2007 2.82 2007 2018 ——
T 2008 3.50 2008 2019 ————
EHEA 2006 6.73 2012 2020 —
HRE RS 2013 3.74 2013 2021 ——
AW} 2016 2.46 2016 2017 i
53 THL 2017 4.05 2017 2021 e
R RLNTIE 2017 3.16 2017 2022 —
R /R 2 BRRE 2014 2.22 2018 2020 —
RAE 2019 424 2019 2023 —
EZR AN 2007 3.58 2019 2020 —
Rtk 2020 2.10 2020 2022 —
X 28 23 2 2020 4.64 2021 2023 —
RIRMLE 2018 2.19 2021 2024 —
PRI A 4mAE 2022 3.26 2022 2024 —
TR 2023 2.49 2023 2026 —
Y 2008 2.12 2023 2024 —
BRIET 2022 4.63 2024 2026 —
EBARINEL 2020 3.49 2024 2026 —
ML o7 A ) 2022 2.88 2024 2026 —
BHIRIE B9 2023 2.87 2024 2026 —
LRI E) 1% 2022 2.15 2024 2026 e

18 HEZIFHE mtROS 3T 3CHK X 2175 &l
Fig. 18 Keyword burst map of Chinese literature on regulation of mtROS by TCM

Keywords Year  Strength  Begin  End 2011—2026
induction 2011 3.57 2011 2014 —
cancer cells 2011 3.56 2011 202] eo———
cycle arrest 2011 3.16 2011 2020 ee—
Bel2 2011 2.88 2011 2019 e———
constituents 2011 2.77 2011 2014 c—
damage 2011 2.71 2011 2015 —
DNA damage 2013 2.65 2013 2015 o
involvement 2014 2.52 2014 2015 —
induced apoptosis 2015 2.86 2015 2019 P
cell cycle arrest 2015 242 2015 2017 —
pathways 2016 3.20 2016 2020 ——
inhibitor 2019 2.76 2019 2021 —
carcinoma 2015 242 2019 2020 —
dysfunction 2018 3.00 2020 2021 ——
protein 2020 2.77 2020 2022 ———
identification 2020 2.77 2020 2022 —_—
progression 2020 2.53 2020 2021 —
lipid peroxidatior 2022 2.39 2022 2023 —_—
network pharmacology 2021 4.30 2023 2026 _—
Chinese herbal medicine 2011 3.17 2023 2024 ——
endoplasmic reticulum stress 2011 2.48 2023 2024 —
model 2022 3.35 2024 2026 _—
molecular mechanisms 2024 3.07 2024 2026 —
injury 2015 2.80 2024 2026 —_—

E 19 FEZEE mtROS 3303wk X 52185 Bl
Fig. 19 Keyword burst map of English literature on regulation of mtROS by TCM

R, FIBOZSIBHUI O EAR N Ik “Bk BF 9T B K% 0 J7 ) o “ cancer cells 7 (13.56 )
FETS” (4.63) “HRAE” (424) P, RUIIFTIE  “dysfunction” (3.00) %5 28 B < ] 48 7~ T 7% I 4%
NEE S BRI B A T T NS IR 7 SRR D REFE RS 5 MR A R T . L 4F “ network
[ PR AL pharmacology” (4.30). “molecular mechanisms”

JECHR T, “death” TRIASRFER L (8.78), (3.07) AHARRIN, AT PRuf 7E IR F) v R 2552 5 0
BT R IE RSO R, BoRgIISE LR E R T ALEIR AT T R 4 R




PED 202688 B57% B168  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 16

* 6475«

3 Wit
3.1 MRGEBARIMKSEERE

AR FAS B CHR T &2 T H, 6 Bk 4 MR
FESG T AR Z514E mtROS 1X — 403 1) SCHikadi AT 1
BRI . IEEBE R SO P RFIE R, 1A AF &
RIS BIFFEAP AR, JUH 2020 F2
Je SRR F R I, 2 IR IR R e AP A
U N B BRIW T T 1) . X — RIS FH IR
FARMRAR, e RIHE I 558 el 2 15 Fa 4 k3G A 4t
R PUEAAH S T 1B V) 75 SR B AG RERPERT,
R T B RS ORI 715
SCHE, TEOCBR A R 2 AR T . SRR
MR, 5 mtROS TR E AL 20E [ B 4
RO T2 5% 22 25 I R I Re A LS

MEHIFEVER 28 B 53 BT 45 SRR, AE9ECSCRR
R, HE R RS 601 R, AL RS
MRy r R 2R R B R 2 e WU T Rl ] AT 5 e
1) EE R . (HAAE M2 it B AR B
SMEAEEFEAC, PhEITESS, A Db A 1R
NE, B, R ER RS SRR X
PR — e R B 29 7 W S R bR S
GO R, AR TR R 25 4% mtROS AL
AR AELL . PRI RE . AR PTER AN R A AR
Y 5 AU A A I SR 6, SR
BRAET. . Nrf2 % S8 U RS LIS UE . [RI
HEB M P R 25738 mtROS (1 Frib it 7oA ifE,
Gi B RITR AR SIP TS, $RTHAEFE AT
HE M. EAEEAE FIF R E BR 2t O I R ATHE T
F, ARHERERH R ORI AR AT I
T e SR Im R I s A, BB T ke e U b
YEMI s, HES) AT 7T E PR AE . BRI SR
Ak

BT 34T B R, Journal of Ethnopharmacology
e RFTHERZIE mtROS FHISH T i 2 (1) 9 S
T, iR K EIE AR IR B ATA, &%
A FXT IMERERIIZ LB 6 . kg1 &8s
HR VR 45 ] B OR, 2014 SE R ER T Physiological
Reviews H] “Mitochondrial reactive oxygen species
(ROS) and ROS-induced ROS release” 137 51 4535k 4% 5|
BRTE AL, %E MOCERBR e 1 R 2 4 A A
PSSR RAZ O E A T, RS T ROS i
T ROS B (RIRR) 1E SR ¥ S A= ) 2730
i, BASL T RIRR AE AR IR RAR DI RE 2 H . A4k

RIS KM S 2 RGO R AR IR b 2
HU, DA R S B2 25 #2177l mtROS. 2503
T B 1 25 R B R TSR T e SRR SR

AW LR
32 MIRHBESENE

R LIS RIVA S5 R R, ik E
WIL 2 E AL, 3 SOGE mtROS fEAMUFRaS 4E+y
PR R AR SEP R B . (EERRE, 2
SETTA SR RSB A] TR IL,  H IX S A A ff SE T
775 mtROS KRR IR i id S8 S B vy o
FHOG, Al L REUR R iz ST BT I T e Y
LRUTHE TR TNER R B, X
g RN, TR TN &5 &SI I8 IR R AT T
OB ARGH ARG Z oy 24 AR
mtROS HL ) E i1t .

3.3 HPEZIEE mtROS BEZEHLH

mtROS 1 & B HUE 2 MBI 1A% 0o BEFA TS
Z—, "RERZrE LR I T AR S S
TR ] mtROS AR 38 58 YR PEBTE A RE 71 A&
% B0 0 2T S 7 N AE R i B IR AR S 5
LRRLAR T RE T8 BEME o AU B 5L AT LB K
HORELAY, B S ol BOR HLEIOE AR A TR0
BIFER R SHIB .

3301 BUEWNIEMEBTELIERE 4SO SL
IR, AR JE L BESCOCERAZ O R 1]
Az, HEWEMER. PrE MRS st
SEE IR BOCRIE T W, SNSRI FI T B A
KM TT 5 e P R AR N2 {5 Sl K, S Im kT
21 mtROS MIHLAEIRZER, X4R/R L Nrf2 94K
RIS HLA]Z T EE 25 4% mtROS HJE
iz LI —

mtROS i & FE U AL I IRB) A2, i
FAUESE, MR Z . B A5 v 2535 M o AN AT
il mtROS I E &M, ERERGE Nrf2 {5 5@k, H
1A 20 248 -1 (heme oxygenase-1, HO-1)+
NADP)H [ it & B 1 [ NADMP)H quinone
dehydrogenase 1, NQO1 15 i hi A L BgIAB34,
Nrf2 V59 WGP E B A% O R s R, Ty
By LI 6] Keleh FEMESAREAHCGEH 1
(Kelch-like ECH-associated protein 1, Keap1) X} Nrf2
Iz AR, A Nrf2 B A%, e Pt N
Juff Cantioxidant response element, ARE) Ji53/] T ijif
Z PR TRIEBY. HO-1. NQO1 54 ik
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B4k (superoxide dismutase, SOD). it % LS
(catalase, CAT) F5T¥ B W [FIHT4AAL 2%, AT 1 528
R EAA PRI RRE /1, 4ERFE LI R RSSO,
SHAER o e R B A AR, AMUCTER T
RLRTERR ROS, M R I g o7 i 8 Ak 45
3, B W] IERLEGE Nef2 {5 5@ 8%, 1 H HO-1.SOD.
CAT SEHUAMNIEIL R FRIA, oAb 20 B 40 S A0 577 10 )
2%, I 2802 S RSO0 Il ZH 2R R H A 7.
R 2 o B Nrf2 G i, 1858 M8 Y R 40 i BT 4a
e, BeESIKRFERIL R H ) mtROS EHA
7] Hi138-391

HATWIFTIRER M, Th2 T RE 2 B 5 4%
AR FEARZS 10, FNWRHb B AT = Nrf2, HO-
1. NQOI1 ik, 4B AL AL )5 Bh A1 1l
BETM k> B mtROS A5 1 B A 514041 thdh, &
BT T B A R VT AR AU S 4 ROS AR R
DS SO P T — % (malondialdehyde, MDA)
HERR DA AR 4 B 452 4% , [R]85 Nrf2 (55 18 %
Fif HO-1. NQO1 “EHisafbliEkik, &7t SOD iF
PEL I GSH & &, M 25008 240 i 4H 2 4 A0 30t
Pz, dxsezh AR, w2 77 Ae g i i H )
mtROS EH 5¥EE Nrf2 I8 B A W R RN, AT
REZIHT. ZERMPENBER .
332 WELRAEREES RS KE ST
OHE, mtROS T BORIF T LRARIEIR G 15
J, 2 RIRR IERAGIRESTBOCE AL N1 . s
RIS R EIR, 2Rk R A S SCEk A
OPE g O], SN TEHER. BRSE
R AL SOCER IR R LA KA T e 1
NGO FE R IXEGER R, SRR T s ik
ZoeHRZHIH mtROS TR AL
P B SN R

SR i B A R AR AR R D R AR
IARZ AL, 2P KRR Y&l Zehitk e
Wi FibG /o 2B R R . A R AN PT i B
H HEE, B sRpr e BE YN ROS, IEv]E
R R T E A, LA mtROS B &4
B, AT T FAH S B AR, N2 21 Rby 1]
#% AMPK/SIRT1/PGC-1o 15 5%, i p-AMPK.
SIRT1. PGC-la HEH*KIE, HEMRELKARAES
Rl -PAT, NIRZRA RO EE F 3 ) B FAE G
# M 1 (dynamin-related protein 1, DRP1) 225 &
616 i mi iz 4. 5h /185 E AH 2K 8 1 phosphorylated

dynamin-related protein 1, p-DRP1 (Ser616) ] FKiX,
AkiARRE A E 1 (mitofusin 1, MFN1) #ik,
Y3 B iy /)N BRI 2 2R 2 Wi A 50 73 7 38 Ls [ giks >
ROS. MDA &AM, #& CAT. SOD ifth, 2
i SR AR A L, e SRR T SR IR I 5 IR ST
I, O I I 8 REHY . AMPK/SIRT1/PGC-1o {5
o I A A BB ARG A e B AR ) O
TR, WO IZIE R A SRR AT REREIR . I3
BEMRIEARGET8 . Rk, DLizos g e ST
TdEng, R E IR R AOME S I AR AT
AR B W 5 Rl G/ 288 1R P ) 8 428 2 4 FR AR A
A DIReRaSHocH, Hrh PTEN 53k e i
1 (PTEN-induced putative kinase 1, PINK1) /4> E3
2R EHEHE (parkin RBR E3 ubiquitin protein
ligase, Parkin) JE B /&40 F R IAZ O L] 2 —1#1,
W, FHSEA A L2 RH 2 0 R BB
R R] IR ALK B A S B PINKL Parkin
mRNA 5HEERE, RFEZMARAKIEER, 2
B2 JONE I LA A S0, 78 PRI 0 /N
b R AR AR AR, S 1A °] R DRP1 X
p-DRP1 (Ser616) (MR, il Zbiffid B2z,
[F I YT e RLAR Bl A AR G R I RIE, (R 2Rk A4
WEEY, dEid FRNUE], PR A v 4ERRZRL
AR, P> mtROS B, M ORI /NE b R 4h
MGz i, Ak, R B E RS
FF& &K | (Beclin-1, BECND), M KEA 1
224 3-11 (microtubule-associated protein 1 light chain
3-II, LC3-ID &Ik, B AN AL RESY), %Ak
FATE 2 FF0 /0 BB AL R 45 21500, SRS
VERRME T SEB0 0 # .

FEV T BN T AR 7 T, Th 2T R
ZES. Z@ARIEERS . AR, ANHIE T
7 n] b R R AR R R M [X 3k B R RN R A
Beclin-1. LC3-I1 X ZHik B 15 [ Parkin fJ3RIX,
B RIS H RIS FREE ) G2 L HEAR
[F & B 4> 38 1 DRP1 PRI, DAY IE Rk
LG 2ehifks) /175w, WERASIIRRE, W
/b mtROS 5 RN, dEMRAE 2 oY, (A
RERRRZ, X B R AT A A [
FEIRZE, NURHLEE AL IS [P 4% PGC-1a /131
WG S Parkin AT BWIERR, P E SR 2k
R, o2 WIS RN 2 3R K ZeRL A Dy R
Wt , S A AL B AR5
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333 T RAMRMKBIEERIET: SRR
R RAR, BRAET: O ST A S Ho sy
SRR R R HURIZETE |, mtROS 78 18 K2 i
Jd EA O B A, TS S 2R AR ORI Mk
SETCI R A o A e 24 Ml e R 4 B A0 T2 A e OB 4y
T A5 T LERARGASAS, 4R mtROS
RN

HH 24 3 1 B2 0T R AE T I TN ) L A
P, GPX4 24 JIPIE T3 HI %04 T, 7 L GSH
FER T, #05 p Ead Ad) (ipid hydroperoxides,
LOOH) #Ab Rl DAkt ok AL 156581, £
PrEAL IR R T, 28003 N R o] b IR T AR X ik
7 H B 11 Csolute carrier family 7 member 11,
SLC7A11) /GPX4 il {18 15 mRNA Rik, &7}
GSH /K-F I BEML MDA . 4-¥2 5 TGl (4-
hydroxynonenal, 4-HNE) %[5 Jiiid 46 =4, b
PR T B, MR RN T AR
1R BT, 2238 3R IR AL 2 AL 2 J7 18,
—J7 TGS Nrf2 3%, 127+ GSH. SOD i&fE,
SRAH BT EACBTARIRE 775 55— T3 TH] U0 1) 0 P e e
W TR H R BERR A ALIE 4 (NADPH oxidase 4,
NOX4) FikLA> ROS 74, dEifi il 2T,
RAEARMLRA 1 FHIOO, 4t e AT i GPX4 RiA/K
-, [F SR LR T RE . ST BT Ab RE
TEC AR ERFE T B i 22 88 SRR A
AR A, AT R BT TN e, FE IR
JRE T OCTT ROR R A, K a4k
TR TR BRSNS A A% 4 (long-chain
acyl-CoA synthetase 4, ACSL4) J5R1A, i GPX4.
SLC7A11l KEEEHESE | (ferritin heavy chain 1,
FTHD) W3R, Wb iRFUE AL, (R FRAREE b 4
J& & A M 3/13 (matrix metalloproteinase 3/13,
MMP3/13) Ri&, $EHIRM R Sk B Rk, X
BLA 5 Y BR AL T AH DA 5 10 B 25 DI AH 91621,

SRR B AU T B R 0 J 2 2k GRS
TSI, B EIRIE &M@, PR IHIEE 1
(ferroptosis suppressor protein 1, FSP1) -##iff Q10
(coenzyme Q10, CoQ10) Hh & B EL 1) f2 i g 03]
Tk CFm I IR RS B 3B (glycogen
synthase kinase 3, GSK3pB) i 4% Nrf2/GPX4 i
¥, JERE LI FSP1 Rik, Wil 5 FSP1 HIZA &1
J7 G LAY FIEE, P EHDHIAR PO AL [
MRS GSH/AAM A B H IR Coxidized glutathione,

GSSG) 18, 5@ft GPX4 M-S EIIRE, TEFT/R
IR I R 1 2 20 M Bk T T A A i A A A A1 41
ROS 7K-F64, AREIMEE A T8I E0E Nrf2/GPX4
%5 FSP1-CoQ10 & ¥ W [F] A 45 Hi g i b A&
BRACT HNHIAE A, 7RIk P T fias H I ) S S 45
PR AL ekt 2 QE B AR 3 ) HE— DR T Y
kil I FSP1-CoQ10 Ji 6T P4k pi it 45 4k S 8k
BT AH BN 1 B F AT 3¢

2R pr ARk 2 2 R EDIRE T mtROS 1K
M EZLER Z —, 2 g T DLIE o ) i 4 2ok
BRI I8 Mk A7 B (1 ERFRR AR AR 100-67), 2R i Rk iz
HFH (Wl mitoferrin-1/2, MFRN1/2) &Rk
PRGN R, IR R 2 SRR E
L, T 2R R 5] R S AT mtROS &
Ko B RAMBERIET 8, G 7R S 2535 1
AT IR AR R A AMU AT S5 A FTHL,  $IL 5 W RE
fiR US> FeX BRi, Bl phekid 4 iy FLEE iy
ACSL4 | BRI SRR L, > mtROS
PR, AR RASARS, BEMERESN
OB B R A4, H 24 52 75 R AT 4 )
WL RAARBAUER, AR RS aS,
LM, TR T el A I MFRN2/ 2
IRWiHiEE (NFSI1 cysteine desulfurase, NFS1) /ATP
G5B KKE B it 7 CATP binding cassette
subfamily B member 7, ABCB7) ZACHTiEEE, FH
[ _EAPTERAE T OB SR SLCTALL HIRIA. 1X—
AR MR Sk gk 2D T 2 A P i Ak o B
1, J0 i B i B AL AT mtROS 2B, o5 B 4l
MRS S ThRE, v 2 BB R VATTIR L 7
= 2 R R R AR AS (B i 700,
334 R EAU SHXRAEE Sl AR
B, mtROS RI{ENREE 57T FRE U E
2, If5 NF-«xB. NLRP3 £ 58 REM B R IE SOBRER
P GG OREAILIL S RGN, Sk g
A BRRRTREREAT IR IS NF-«B 18 % = OCHk
HSCSCRRAT “SOE” 1 U5 SIEE T AEAHGS, B
R 2 LBV G, $E78 mtROS-RSEHIE &
M SR IO . PEE G A R A R
RUFE LS SIEE 52 H, ST mtROS [XL7A]
W EUHIH mROS S EEAE R, IR 28 AE L
PRBOR, e [FIR R SE R TR S PT A T X 285

Hh [ 24 T 1) R i B A M O B 2 T AR
W g AR I R, E U A RO A I R 1
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(carnitine palmitoyltransferase 1, CPT1). PR & i
L’ = & 1K (pyruvate dehydrogenase complex, PDC)
EXE 3 LS A SR T G R T N e
AR 51K B mtROS EAH,  EM4ERF bR A
WA Wik JE LT =@l oS AMPK @i, b
i CPT1 ff) mRNA KEHRIE, (el p-A
o, RIS T [ B T o A S B 1e Csterol
regulatory element-binding protein I¢, SREBP-1c¢).
H-3- TR R AL A2 B 1 (glycerol-3-phosphate
acyltransferase 1, GPAT1). ZWEHilF A RILE
(acetyl-CoA carboxylase, ACC). EifR & (fatty
acid synthase, FAS) Z§JI5Ji A Bt < K1 3Rk,
I/ JH L P 5 R AR TS0 v i I K BRI I
AZEFELTY PDC A2 EHENE I 5 =R IRIE A K%
OEER, XT38 L3R AT RERE 7] 106 2H 2R 2 s P4 T 12
Wi S BB 2 (pyruvate dehydrogenase kinase 2,
PDK2) -PDC iz 2obi iy A QS Tl i 2k
KA R AR, SRR R ALK, 38
SRR RLANIREE S A1 1. L IV, VIIEYE, b
FAL AL e P IR AR e Pk SR T ABE 2R R B )
Zhifk ROS 7K, ZZffA A RO IR s 2
TiRera,

WAL, mtROS L% NF-kB/NLRP3 #
S, {248 41/ % - 1B Cinterleukin-1B, TL-1B)
IL-18 SR R RERN, X Le e 2 N fead
KESE AN E mtROS, &I N I- 4
i [PBVEEIRT374), B W FEuEsE, R n]dE
Z R S ARSI T T PR B nldE I iR
ER{5 B HATE T 3 Csirtuin 3, SIRT3) & AKIEL, B
IR E 7K, 0] NLRP3 SAE/IMATE
1, BHWT mtROS 55 J&RE % 1 1 S b0 g, 2E 1T 2%
i o FTL SR AL R 3 403 1 3R AR v B A B R L S
RAIEIS BE R, F R N s G 5% S
ISR IGE R T~ 2 (signal transducer and activator of
transcription 2, STAT2) /il -WER IS 2 (cytidine
monophosphate kinase 2, CMPK2) &4 Iil] E Wz 41
ffd mDNA £ A, /D> mtROS B, 3 1M 441 ) NLRP3
RAENEBOTE, RS R I RAESARUC . 1K LR
FUUESE, B2 rTHE A % mtROS A2 Rt M 4l
PRIOE G SR A, 2T A T mtROS-%E
XA o
3.4 fARBEIE. NESERME

T IERETE, AHIEF0 I3 & 63T 3 EAR I

7E 3 JiHl. O SEFXTPERE . PL mtROS A%
FFJE SCRR I 2 AT, &R G0 h B A B 2 5 a1 4%
mtROS MBI FEIKZE , TRkb T IEZH A 85 7K 128 A RE
AR FEIAS R s @SCHERI TR : A 2R IS [A]
BB 2026 4, SRR ISR ET T S Bh A
Hifuas, @RSIZIE AT RPN ERL
W, AT T A, DRI R T
XPHE . BRAETEEH L, B AURMN IS P
A 1% [m) AR AR S [ A 428 1) R R SRR AIE

AR BIFRE T 2 MR EaA L 5T
G387 ABAARAE — € R PR YE: SO RT R WOS
&4, KRYIN PubMed. Scopus &5 [E FRAUEEL
PEHE, (RIS AR 5 Hh 9 SC LA ) 22 8 STk Bz 23 i
W AR SCEE RO SCER, ATREE— B B35
Mo SCRRFE A AR S i, RRMAFESEZ
KMHHR S ZAEF R, HE— BRI 4R 1) 72 %
PSSR, SCHRTHE 227 EAR S AR REA HIR,
TERIRIE Ve SR . B IH— L Ab . i T H
SHRE ST T RE SN — € w1210
G5 2 WA = HE R o R 2L W] 455 SciExplorer £
ik A I T A (co-occurrence, COOC)
FZM T HREEIFRAZ X 5UE, LA 3 WA
Zey PRI R R @ E . A, AR ST E X
STIBEEAR R R A S LI 2 Z L, R AEXT
R 25142 mtROS HIEAR TS| B RG
RUMEIRFEAUETE SO N 25 R TR IR NYZ 98, 771
—TE TR FEAS R B 1) R, IX A e ST 5T R
R TT 1A
3.5 KFKMRAME

G20 H BT R RILIR AT, KR
HFLUF TR OIRAVLHINT . FRAEZRL K
FrEER BRACT SR N, G R
AHRRIT . WL 2B . N TR ReSEH
K, RGN 22 5 28 S mtROS [
T2, R — SRR RIR . @& i
IREGAY . TF v ot 22 B L0 RS 5 2 st St
Fi, HEBH IR T R ) O 00 LS00« FHERIRAT
PR AU 5 B RS I ) I IR 37 5 i
b, BRUE R RS S 2 etk O
AR, @R 2GS mtROS ) E Brib bR
TR R, SR, mtROS SEI Al 45
B B TT RPN RS, St 9 o] R PR S A nT
. REH I S R EAIASRAKYE . @R )
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EE. MR GR . AU RHIMET&,
HER PR 545 RS E BRRMIFALAL %
FEEAE, B A EE BN ses BSR4
R ERT SRS, DU AT el i R dR At I s
I PR 5 38 ) S
4 HiLE5RE

AHEFOEE SCRRTE RS AT A R, PR
2517 mtROS ATURAF B R SCE 2 Rk g K2
s 2020 FFJRHEAWTFOERN, QRO ERZI S A
RANE & i TR E P s E e PR R
SCE LR RS, 0 iE T R DL R A K
YRR N, EE NGRS R, MR K
S T R I B Ul (RO BT TR 4 o AT AU AR AR
TR SRR B ] BRAET. . Nrf2 Jl i
FREAF T HNEETT ) s RGBT PR L O LI
ARSI SR A 12 T 7C sk 14 B i R TE J 17
& 2G0T R OO LI RENT I iR EBoR
FBL ST LA E AU Z 5 R R 2SET
NE, FRRESEARERARY, HtES
AR EEE A ik e iR A AN ES] 7 A

JEERR, BEHEE A RHME ST R R
SR, TR R 2GR T TR SR S 2K T
FIRF R SRt — 0 BB, AN EERIR BT iR 1R
FLEGHFE S SR AR PR T %, Ry
BURAL 5 [ B 5 FR I e T s

FlBFRR ARVEHENFAREGEA TR
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