2 TP R R =R FRAE AT Sl ik ok L O B St e

R KAEEL RS K B BAR ARRT (L NS FERAEFEERES R, TRE4
010110;2. AKF B RP EERMAE PO, FHiEH 0100203 AR EHREFEERLERIERTAE,
Tk E 010020)

[E:

HESES R543;R285 XHRIRERED A XEHS  1001-0408(2026)13-1784-07 1
DOI  10.6039/j.issn.1001-0408.2026.13.22 !Iil

H E FHRBAE(AS) L AL AR R EERRM T F FRET AT, A AR LRI m i Kt &
A2, ZH R (TCA)VEFRAE AN FZ T HARGAC IR T, AT 314260 b R4 (Se gE20 88 | o-BR R B2 RORIR 5 )48 5 K A,
T it § A HLE (deifdE BAL Bigt  FOR RIS R M%) A G ASH AR AL, P HERRS LA S¥eb | 5 iE5% R A5
B ERERMFLS @R RS, HEAE FEF L AP B TR RS S S @ iAdE TCA A3 X BB & LA , il id 2|
B AR E AR 5 IR IR BAL R K IR B RS A LT e N R A R, B B E AR T ELIR A ST A AS R
KR P EMHRS IRBAERRAL ; Z R BRAEIR 5 KRR 5 BAL I B B A A S

Research progress on the regulation of the tricarboxylic acid cycle by bioactive constituents of traditional
Chinese medicine in the anti-atherosclerotic process

SU Yukai', ZHANG Yajie', ZHANG Nana', LIU Chang', YIN Hongzhen®, YANG Yumin’(1. College of Clinical
Chinese Medicine, Inner Mongolia Medical University, Hohhot 010110, China; 2. Cancer Center, Inner
Mongolia Autonomous Region Hospital of Traditional Chinese Medicine, Hohhot 010020, China; 3. Clinical
Research Laboratory of Geriatric Diseases, Inner Mongolia Autonomous Region Hospital of Traditional Chinese
Medicine, Hohhot 010020, China)

ABSTRACT The development of atherosclerosis (AS) is closely associated with endothelial dysfunction and mitochondrial
metabolic abnormalities. These alterations are fundamentally characterized by metabolic reprogramming, in which the tricarboxylic
acid (TCA) cycle serves as a central regulatory hub. Disruption of the homeostasis of TCA cycle intermediates, including
succinate, a-ketoglutarate, and itaconate, contributes to AS progression through multiple mechanisms, such as the modulation of
oxidative stress, inflammation, and glucose and lipid metabolic networks. Owing to their multi-target and multi-pathway regulatory
properties, bioactive compounds derived from traditional Chinese medicine (TCM) have demonstrated unique advantages in
correcting metabolic dysregulation. Flavonoids, glycosides, and other bioactive constituents of TCM can target key enzymes and
metabolites involved in the TCA cycle, thereby restoring aberrant metabolic reprogramming, alleviating endothelial injury induced
by oxidative stress, inflammation, and glucose and lipid metabolic disorders, ultimately improving metabolic homeostasis and
attenuating the progression of AS.

KEYWORDS bioactive constituents of traditional Chinese medicine; atherosclerosis; tricarboxylic acid cycle; inflammation;

oxidative stress; glucolipid metabolism; metabolic reprogramming
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B R F AR IR B LAY AS B EIRALEIE 2%, BRI
B UIReRE g AT N BRI AL AR R T
LA T S I i B 2 — o AR R S 4
I Ay T 7 AR K, Rl A X 4 (AL B R
A B WERE A 5538 ) i AT Zh A I, LI R A AT
B RE SR AERFE AR RS B A AR I R T
VR A AR 20 2 A0 A% O BT, 2o 1A — R R (tricarbox-
ylic acid, TCA) i PR B J A 7E AS 455 BVt A8 v A0 45 T
SHEVER , R AR [ 15 52 TCA JERTHAEE W N T L AS
(Y E BRI 2 —
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2T S B 22 B R 220 B D[R] R 4 1
S TERCE I AL T R (A RR I S IR AR S
RIR, Z A 2536 P A3 vT L IR 1T TCA R R OCEE )
T FAH A i, o rh A 0 A2 e Ak ek
5 AR ARG 1, DT B AS BER A IE WL 5 i, R
AS Biia A4t TR BT ) SRR R T A
EER T TCATERH R AT A 5 AS KA K &
T R T H 2 15 PR 0 X TCA R FR 1y 454 E F &
TETERLT, LU AS S50 I IS TR SR AR R i
1 TCATBIMRIETRIEIETNEE

TCA A& AN MR o Qi B 2 — , W8 SR
(s pe = SEMR A ) i AL 24 RS Ak S 20 i mT R Y
eI, TCATEIIG THBE LR S LB A (ace-
tyl coenzyme A, acetyl-CoA) [ 4b24 I, BP 46 &A= by
MR (citric acid, CA) o —IKFEHHER 20K CA N fiE
FH, 27 % 381 0K G e JiR 22 2 — A% 1 82 (nicotinamide ade-
nine dinucleotide, NAD") Fl & 2 I 122 W3 — 4% 2 (flavin
adenine dinucleotide, FAD) , A= i Ji >4 Fa: 38 Jir 7R AR P e
BRIZERS — 4% 12 (reduced nicotinamide adenine dinucleo-
tide, NADH) Fl1 i Jit ) %% 2= Jig 208 — 4% 11 R (reduced
flavin adenine dinucleotide, FADH.) ; Jii # ¥ Hi, 714 1% 5|
AL | 5 SR AR BRI ™= A= Kt ATP LAEHLIARE
v fviiNIE=R g T
2 TCATBIRZEIRZNAS KER S FHLE
2.1 TCARINFEN AN

S AR IV T 2 16 1 48 (reactive oxygen species, ROS)
SPUEACBIH R G Z R R AT 25, w] 5| A& 40 T RE R
fis 5 A0 5 M08 RE Py I Y ROS 235 | & Mg it 46 Ak
5 FUBAS AR 3, DT B R L4 e 1 e e P | a0 T e
S ML BRRE & A, TCATEA AR RE A Y
R AT, s A PRSI B2 ROS A . FEIRZ
WIS 1 B VEZR L, TCA JE R B 4R IS 4 CA ] i i
ARG b 2 A I E e, 2 I 5 | R KR ROS 7KF- 7t
15 LR HE I N IR TE B, 1R TCA TG B 14 G
a4, BEHIMR (succinic acid, SA) RS A AT 1] B AL
Fo| R AAR N T BN R AR IE A, SA 3R
1% JIii &1 (succinate dehydrogenase, SDH )i 4k A= Al & &
% (fumaric acid, Fum) , Jf ¥ L ¥ % %8 = FAD JE i\
FADH. , £ 11738 12 Pt 0 J5 A iz 15 5 24 SDH WAL (JEH
& SDH-b) il 2R B 3R SZ I I, SA B AR AT BRI
DA 14 HL 3 e ] L A% s, A2 BEIR] 3 2 NADH
G (AR 1), B3 LSRR ROS BB, AT
T A Bz 41 (endothelial cell, EC) A5 ™

a-Fii 1% — 7R (a-ketoglutarate, a-KG) H A7 15 IR 42
AR B N 2B B, A Be AR A AZ O Y R 2 — B
PUAEAL RS, ZEAEF pH T, o-KG A 355 BRad 41
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WAl R ER (ONOO™) , 41l ONOO™ 43 1 K 11 Jok ik 4 ik
B Ak, % fifk v Ak I 3 S B, 954 ROS A5 3, 4 17 BHL T
ONOO" fi il AS iy EFE™, SR, Ix 48 2 1Y WF 58 & B
o-K G Z2 B HH 00 S AR 1k R 500 - ARk BE BT e b,
He FE A ALY, AKX AR (itaconic acid, ITA ) J2& TCA 1§
W OCHAT AR, M S 5.0 MAEREWN AL S K
JEY VRNt RBUEALIH - 1ITA 7] 5 Kelch £ ECH A
P AR BTN VeI R S TN e AR £ VS e o
(nuclear factor-erythroid 2-related factor 2, Nrf2 )i i, 15
FIHTEA Ly B, I X BC B985 [k ITA [R5
SA ML = BEARRL, W] e k255 SDH Y LS S A,
TN S A IR A, , AV fofT 40 0 1) A7 AW I At o i R T il
ROS A i, #E M BH T SA /- F AR R AE" . ELARDLEI
NES IS

57 TN
*«—_—.

c TA—— BT
TCA a-K

P a-Ki ;;
(IEE7N
FADH,
FAD %“’
/4A
L lll Qm IV V
WRBHEE—

14T (NADHBEARS) ; T : Z AR (SABER) ; I - 24
PRI (4 Ebel 4 s IV EA RNV (it E ki) ; V. &
HV (ATPE ) ; Q: ZFRCFHAFQ) ; T - Fak BT T | &
IR IR

Bl TCATENET RN ER 5 FHLH

2.2 TCATBINRE X R & Bz B2 00

RAE SN AS i FRPEAR (A2 O 3R Sl K R Sl ik
S rfe R n AR R R . R R B, M A
% 6 (interleukin-6, IL-6) | 98 ¥R 3E A ¥ o (tumor necro-
sis factor-o, TNF-a) S 42 5 X 57K V- (4 T i 25 S B A
ML SE AR TR ZE A A TR 8, DT IR AS S
ELIRE A TR AS 78 4 8 22 £, BRI H 0 fie
R ML BVRIHT 5 19 M2 B SA Gl i B8 HI R 32 4K 1
(succinate receptor 1, SUCNRI1) /3 115 5 [ 2% , AL
P2 3F B A B ML AR A, 38 PTG AR 5 I Lo
(hypoxia-inducible factor-1oe, HIF-1a) LA I 2 4% 1 R 45
GO S 2 R R T SN B IR 5 A Bz A4 3
(nucleotide-binding domain leucine-rich repeat and pyrin
domain-containing receptor 3, NLRP3) JJt K5 i 1 . IL-
1B BRI, R AAE S, finid AS HERR" ™, b4l , CA
WS S T v 2> e L 4K 1 LA T30 TL-6  TNF-a

China Pharmacy 2026 Vol. 37 No. 13 - 1785 -



SR K YRR TR L W5 248 A S 04 9 i s g, I
E N EC #1405, Wu S B, 4 1o LA A
Feizfk ANK T ATECA St BUR | JA B 4 ATPFPTR
£ (ATP-citrate lyase , ACL) i 4 acetyl-CoA J5 , HEHF
SEPERE T H3K 23ac 554 1 S IALAE M ZKF- 3% TNF
18 B K k4 8 M 9 (matrix metalloproteinase-9,
MMP-9) 55 R AiE KL B, 175 T 1L 451 i LA B i 2 e U 5
e, PR I AE R AE o 5 HAB ] P AN [6], Fum ) 3]
I IS < A 20 L P 9 P v o, HE AT S e 40 7 NO A5 i
FRAR P 2R, AT T 3 101 5 (HLAESE 2R R R
TS (R HE NO A B I Nrf2 253 5 10 K, DA %
FELR O A VR ™, ML Z T, o-KG Al idE i
FH 25 Jif 1 g XU 42 14 2 (methylcytosine dioxygenase 2,
TET2) (3235 , Ml NLRP3 %5 585 /MA (14 35 4L 5 [7] 16 7]
MR B A % Ao M2 5L 75 TL-10 SR P9 T
FETC, DA T A0 o) 0l %65 1 T JUL A0 P34 B, JFA8 S 1 P
EC™™, Liu %055 &, o-KG X EC HA RIFEH,
A3 1 AR TL-6 S5 48 7R8I i A s 3R 0A
{1 S AL 0 O B A1 2 X - PXDN, AT 2> EC T~
AN, a-KG 34 7] 38 i #1001 22 K 1 kB (nuclear factor-«B,
NF-«B ) il % M 17 a-KG/SA FL il R A5 B 98 500 , Ik
BIRE . ITA TR AL 2 EHLH L TR
I G 240 L A i /IMAST AE 5 5 H3K 2Tac 25 S EAK L
A SN H DR 0 2 3%, DR 0N Nrf2 T8 B A IR SOV
A HE AS BEHGHIR™ . BB DL 2,

N © azyl

SUCN
HIF-1a] P
L-ll[iT S53 oT
5 mEanam

o

1 ek P T | ARk RIS R
B2 TCATBINET RAE KR53 FHLH
2.3 TCABIRREXIHERENREHF N
TCATEIR 5 MU TLRE b 45 B 252 it i
FRIMFRAS ORI 75  A A W AA b 2 BELDA T35 i Ik 22 25 41K
Bi s NEWIIR B- 8k A LY acetyl-CoA X TCA TEFF A AL AE

- 1786 - China Pharmacy 2026 Vol. 37 No. 13

I3 BRTMELA FE 5373, R BOIR AR X Fh el 25
P03 1058 P9 B At 28 AR 2 R 2 1 I o e AR S IR 4
R B N3HE AS , AT B A B . WFSEIESEE , CA
A48 ACL AR & 1, 755 ROS 48 1L 1) A AL IR 2% % i R
I (oxidized low-density lipoprotein, ox-LDL) 3 [A] 175 5
ELWg A0 M iRl , N HfEsl AS KA, Flk LR 2
JHAE S 26 (A2 O T DA 38 3 4R TCA PR ERIE AR T
2 55 1 G R A T P R PR e A Y IR B IR (reduced
nicotinamide adenine dinucleotide phosphate, NADPH ) {¢
HE IR 8 2R 530 5 LU/ W] S BOBR B 3R A AT R R Il
Bl T AT RSN AS SRS, A, TCA G 321 R
F1%) i R SR DU P i A Tk 82 2% 93T 110 7 e DTS o
SR 8 FR ARG O, $2 75 FLA5 B ) D42 53 W A7 A )
K

PABRBE A Sy A DI B i 7 R i AR AR, A B
AW N T a-KG 2 5%, AR a-KG 7]
AE 237 acetyl-CoA Th iy , D I fef fIEL [F61 1 9% 23 O s 7R 25
PR, T -KG ¥ T 5 i AR 3R T Rl ™
FAIR , a-KG AJ BRI i & 11 (low-density lipopro-
tein, LDL) % & &5 [A1 0, o-KG EAT FEHEAE AT, AR
AP A TR 2R 1R 3R IR X AS R
STRA —ESH B ERRENRABUREN T
ITA, GBI 1 A3 E ABCAL B FIARHE Tl =g A , i
LW 200 i 6L TR A, DT 4 1 AS 1Y 7 R B AL
DL 3,

i
SRl | RS R
T FEREN °0
oo
ACL [gCA 2
- # C;B NADPH
T
P Lo a-KG
Jgg b ‘—.é %0 — i BeRsES
I——»

T3k RIRSUK T TR | 3R RS0 R HDL : o %
REM.
El3 TCABNET RS S FILH

3 HZTEMER ST TCA EFRAEEIE A
3.1 PR TCATBIRE R F AT AS R

NS BH RGNS F GG T
O K N 2 40 2 (human umbilical vein endothelial
cell, HUVEC) AL RLEAR Dt U B, NS 2 H ] T i
SDH {if ¥ , DA% GoRi A s fL A3 /> ROS Y A= LI F-411
HLRAR I T, £ 97 EC, TR 2R AS K45 K #
HIVEF o [RVEERE M) /E FHF SDH B8 A 1z 1036 1 il 43

TEZED; 2026 455 37 5 131



PR R —— 5 VKI5 i 57 H.O. 175 519 HUVEC
PSR K B, 2 A 43 1] 3 i 4 5 SDH L Ca™'-Mg™'-ATP
it PR ek 2D HLOL 75 S 84 0 1 EC IR T2 TR TT
fi, Zhou S AUT Head S M AU 5 1) HUVEC # 35
YRR B, PP T S 2o S OB A ST PR 3 i
lence information regulator 3, SIRT3) {5 53 % I 1& TCA
I SR 0 75 28 , 4EHF o-KG 19 1E F AR AR TH 26
BARMPTEACBE TT , IR A A VA T 1) EC i3 -
EC UIRBRERT IE & AS & A (R ARIATT , ki Xt EC
A VER B8R T HAEBTIE AS 7 TRV 7R L F A

AT, BEE A A B IR BB 2 AT AR B R
o PHETRS B FH R 55 #2818 A o & 225
PRI IR A LY o T A HEREIET 500 1755 1 R Bl
IR AR AR 28 & i35 PRI A 24 BT e S, R
B LAY P AL 1% Sk 8 1 S 5 7K ) 1R RS 1A L IR 5
A I R P 1 S A 30T TCA FGER A R, Y 4
E B , AT I PN B2 TV RE , MATTA R BELIT AS 147 155
PR,

BT BB PR R R M AR
TN IIRE . RILEF R AR e mfb 59,
IR T AT S . A OESAE B RN R
SEER B Ik P B 200 16 B A P KBRSl AR R 1A T 50AIE , K
P LAS 2 AT sk G P R R — S A A T/NO
A ) PR R R A WA TS R 0E BC TP B NO A, Bl
MK T RE , T 6] EC #1477 , Fe 4B L% AS [ K
A5k ™,

3.2 A TCA TEINMHI 2 FE Fz Bz A BEET AS E

SAE R 2 ML IR R A5 543, 2 v 2 T i ) o 22
S AR AR R S A A, B
R PR AR . Xu B8 T ApoE /N R A P AR Y
A S 2275 S 10 ML AR I 400 A S MRS 52, B AR
F 5SS R 5, o7 3 i 1) 90 1 HIF-1ee, BH BT
M1 R W5 248 i v e AR 7 A B 20 1Y SA MEARL, DA 4100 1
TCA & ¥4 8] 7= ) SA /v 511 HIF-1o/IL-1B 4 5 55
Bl , B R AL AS RAEBEFLIIE W . € IVA/E 9 AN
TR PRI SR B R B PUBR =5 AT, 5 MR B B
A T B RS IK 5 S 19 ApoE ™ /N RUBLAL vh BB A5 2553
B SA B S8 THE WA TCA I AY IE 5 AR, IRl HA
BV ROS A AR, D% i 05 | & I Bk R 40 5 9 e
JNE , Fe e R ARG A I B A AS T A FH

B TEEXT SA BT IAE, 25X TCA JEER LAl AR
WP Pt R AR BAT R R . R R A S
A PTRHE ) I PR A, AR ST T ApoE
/N AS 158 K2 ox-LDL 75 51 HUVEC JIig B fit i
RUNERA 12800 TR SZ AR A 1 e, [ (f AS Jg 2
F MR TCAPEA PSR R SR B TR 5 i — 1 FH ATk
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LR R B A, 0 R SR AR R AR B IR SEPE PR T
R ARAE N W% EC Tl M7, Be A 5% AS i J™ . L
KRR A RN, Ma 255 i H HE AS HT AR
PIAMRRIIESE , 12 B3 REAHE 21 B 05 41 £ DOBH % A
I i 1 W2 S AL {6 g 10 2 S0 A 7 A 119 acetyl-CoA #b 3T
TCATEINEY , I8/ ROS A2 15 JE SV, e 24 i 30
RANMITE A, SELR AS HIEJR . Xie WIS L, NS
AT Re A9/ S BRIK &5 519 ApoE™ /N TCA T3
SRR AF AT 1 S AR, LI LA S 0 R LR
Jo R 2 L 3 B, DA T 0 o) o267 PN R 453473 0 AS BRER
e o
3.3 A TCABIMAT HERE RIS ARG & AS

JE A S R N AS R D ERTY . B M
KR RBRE EEER RS I b 2516
By, HAE A E g BRI ZE AL 5 OO U4y 1 R B
L WERE . Wang &L T ADP-Glo i RGN 45 40 1
XHEAFBAUUESS , 13 5 Fhi 24515 5 i3 AT A ACL Y
ELHEA RAM I, AT BT CA 1] acetyl-CoA HYFEIL AL,
38 3 T — R R AT A5, RSk D)W
iR AR R0 A5 i PRI, o0 S8 1 o 4 1T g i ot
Pl ACL A SR A & 42 , JHH5 AS AHOCAR 18 52 4
T, NITTHESE AS I

[ AF L 1] 0 ) ACL LAY D Mg 575 B 1 B 30 F 45
SRR LSRR, SRR Rk AR B i
FR Ay FEPUE AL U A A T A T N
Zhang %"l 1 ApoE ' &E /N RUBLBUIE B T S AR AT &R ]
3 3 1) ) ACL sk /b B M R 45 1 6 1, AT ) AS
BEH I R o 21357 K AT S AT 5 AR 25 P 4R B A% 0
MY . T RIR IR E IR IR ApoE /N U BUIFIY
WESE R4 AT A B R I ACL )3k, — 7 Tk /b TCA
rhE] P~ 4 CA [9] acetyl-CoA %44k, 55— J T 38 i e 17k
JIE 7 T e ik, 00 ) B R b H o = BRAE IR T B LS &
L, NI D15 3 AS IR ™, BB R  CA 97T
AW, EEAAE TR R AN, B BRI 2 O
MAESFEH . —WLER RGBT KA NSNS IRIE
i, 3¢ B F2 L A A6 T B A S ME T ) ACL 119 76 12, o 2>
acetyl-CoA [WHER , b 25 R IRAR IR 5 1 G B, T AT 2L
FEAR AS BEHIE B AUBS ", b TFA 21 A7 T 25
HRHEY BT, AR BUEARER . BARISE
BT R IR K B 5 0 AR TR M 1R 1D 1 s R RS 7R J
B, 6 FAH Z B0l F U8 ACL 9335, FILIKT TCA 1§36
CA [1] acetyl-CoA 5k, A &AM HI G R & ™, 3XFh
Xof JFE R AR B AR AE SRS 1 i3 , 7 31D 1 ik iy
PRI RR BTUTRL, S AS R B TRHR AL T S 20 IR

B T LA NG 5T 05 1, 350 Hh 240 T A A3 i T
iH 2 JE 4 AMP {5 46 88 1 (AMP-activated protein ki-
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nase , AMPK ) A Sl i S 7152 1R A Tl 1% ME A R oA i
5IH#E, B ZEA NG . S H W12 A AE Ty
i, Lin "5 T S IR IR B 175 S 0 MBI/ N RS R
SRR, 3% AT e T AMPK/SIRT 1 I 5, 19 50 7 45
PR A T 55 TCA MG R AR DGR 3L PR F5 51, b A (4 o g
ik AR | ek I B oA it , e 2 S IR A A 5
BN RIR T E RIS AE W0, B AE T % (A
Gz, TERIBIRES IR N R R E R
ALE IR E AW T AR A BRI T, N
NAD/NADH HAH , I8/ ATP A= i, i B 5 25 ik
J R T R S8 A 5 AT , Ao I DA TE 4k B o €2 g s e S e
PRDM16 i {71 B A5 A5 20 3 [] UE 52, 3% 3% 25 ] 3005
AMPK/PRDM16 %1, $2 5 TCA TEFR H1 ] 724 a-KG 25 1Y
IR, AR T A 2 5 T2, 00 o IER Je B A S AR i 25
BLIG R AED ™, 25 1 3yl (i R i A 5 et
FRIGZETHL , BEA Rk M 48 BE R R ITORR, DT oy 24 55 T
T ELEEL ZE R IBT AS A UERRERAIL T AT 7 YIS ST
ZE Lk, B S  RAT 28 R A R A rh 2 T
PO B 22 0 22 0 P R R A A 3. HonTamad
A ) P 4% TCA D A v A A (41 SDH L ACL 55)
AR (40 SA L a-KG 45 ) RS, s B IR AR 3
WL, GE A A A N B 9 E SN, DT 50HE 2% sl 1 i) AS
HEAESRRE, hey sty TCATEA 11 AS #F
JRE I ELAAAE FHE 55 2 o AL L2 1
1 PHFEERSBAT TCARRTHAS HEBHIEAR

AR TFHLE
A% R femE s fems BEIH
YRR ABRF SDH 1 BEGR MR 0D 1Y)
ROSA: A
FhE A SDH ! i EC - 3]
HAE o KCEFMNE  RRECHRMLES 36]
PBRERSIBRE S FERSLRAT R 37
BRRAR
kX% FEMAREE T RENOM, BENEE 9]
ke
MHRERN  BRZHIBEIL, SA| MHHEIAL-BRER  [39]
G|
BBV +H0GRB - SAL HEEFRERIE  [40)
LR A ERE M RAE (41
WELE acetyl-CoA 1 BRIRES, MR 4
i
NS Re ERE MR RERERSL @)
TN EWREEE AR ACLL BT e o
HES) AR
FREE ACL) MHBHRARFRD @)
15’3
HiyN 1 ACL| CA| TE R iR A [46]
RAER ACL) AR A [47]
iERIEZ] ACL! AR B [43]
XHH FERAT ! YRR [49]
Hii% AT | oKGT MHRS [50-51]

[RESINREEY S IV FRNE eI W S G
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4 HESRZ
TCAJEFMIBS 25 571 1 S22 e AS BB IR S
KIAME R iz ok TE Rk, ezl £
TR R T AT B e 2 SRR S e e )
ARG T TCA PRI A (41 SA  a-KG.,
ITA %5 ) i i 22 BB 2 SR AR SR AE BB AR A8 0
2T HAS BORLODAR R, IFE 7R 1 BTIRZE 1A 2R
LGP vTaE T AR R A, DR A B R AE
LORENR AU 20T M4 A B R340 , R TAT 40 ) AS JXE B
PRI . ASCRET TCATRRMUM 8 X — 0 ARY
SRR T XS AS AR R EHLA B, 2y BT in AS
S pt TN S R BRI B R 2%
JUE Y ATIESE C BB TCA G IR TE AS i R0 AR

FHABABAEAE TS 22 R S BIF TS B 1, R I T AR R
A E STy 1] (1) BAACE R Z I R GE MR Y HTHEE 2
REET TCAEM AL — QY XAl Z A R 4%
PR RBEZIRARR . WA, h 2 E IRl R+ 1
AS R EE )7 30, BOYRTHT R B A Sk HH
Zigte L T BRI AR B . RN B
PR 2 5 W28 2 PR 550775 RGBT TCA R ER
45 55 AS J BT (14 SCHK , D38 7 P 2 Ak K 7 ik
Z 0 i BRI TCA PR ER A REAARAE FH AL - (2) B AR AR
PRI RE S 1 : a-KG 5 Fum By B 98 55 1F 42 7R
TCA TEIAEA RIS th A E AR IIRE . AR 5
AR YITE AS AN IR B AN [ 48 PR I58 T v 22 1 L
FeIrae Ak, Foki T A PR AL SRS . (3) Ak
BR2GHe S BB A R4 A T 25 T A
S RE A AS B BRI S, (EAR S FEAT AL TR 20
WrBL. ARFRAEGEGME (IR 7 7€) H 22 BE (n
D2 VB2 SR AR P R0 CAbE I A 45 ) e Ag8
RS G IF RGN 2535 PR p 2[R AR
JHAL AT (UM HIF-1oc IL-18 45, X LE R -5 58 R AL %
FRIRTTPOTFE R CHE . AN, ZEOF S R i e 7 B2
AL SR R gAY SRR B I RIE TCA
PR 5 oAb R 58 2 18] B SR, 4 1 T RE-TCA i #R X
R AR, AT B8 5E PG R 455 Biih AS RO BLE SEAT . (4)
fEhIf R E AL : AT TCATEIMUBYIE AS R FERYARE
Wy, AR S P 5 AR P 4 R R e RO AR 1 v 15 21
B, UL, AR NI IR 22 rhly RBEAR 11l PRI, 46
IETCA TR PINE N AS EYIhREW I T
S 3k
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