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[ Abstract]) Atractylodis rhizoma is a perennial herb of the Asteraceae family, which
mainly divided into A. chinensis (DC) Koidz and Atractyiodes lancea (Thunb) DC, with the effects
of strengthening the spleen, drying dampness, brightening the eyes, etc. Atractylodis rhizoma
is mainly used in the clinical treatment of spleen deficiency and dampness, night blindness,
eye fatigue and other symptoms. According to the clinical effect, and modern pharmacological

researches have confirmed, the Chinese herbal medicine Atractylodis rhizoma contains a variety
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of active ingredients, such as volatile oils, alkynes, glycosides, etc. In recent years, pharmacological

studies on Atractylodis rhizoma have found that atractylodin in polyalkynes has good activity

in anti-inflammation, treatment of bacterial resistance, and inhibition of cholangiocarcinoma

cell migration, and its high biological activity may be related to the conjugated enyne structure.

Therefore, this article summarizes the studies on chemical components and pharmacological

effects of polyalkynes in Atractylodis rhizoma that have been published in recent years, and

comprehensively expounds the research progress of polyalkynes in Atractylodis rhizoma, so as to

provide reference for scientific researchers and promote the in-depth development and utilization

of the medicinal value of Atractylodis rhizoma.

[Keywords] Atractylodis rhizoma; Polyalkynes; Chemical components; Volatile oils;

Alkynes; Glycosides; Pharmacological effects; Research progress
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Table 1. Names and molecular formulas of enynyl glycosides chemical compounds

G ZR

a1 BEIOH

1 TARIGHFFA (atractyeneyneglycoside A )
2 TARIGHAHB (atractyeneyneglycoside B )
3

(2E8R) —%%%i—4,6-—He—1,8— " Fi-8—O-P-D-IHIAI AW [ (2E,8R) —decene—4,6-

diyne—1,8—diol-8—O—-B-D-glucopyranoside]

4 (2E.8S) —%%)-4,6-—J—1,8- " [5-8-O—-PB-D-MLI & Z HET [ (2E.8S) —decene—4,6—

diyne-1,8—-diol-8—O-B—-D—glucopyranoside]

5 (2ER8E) —2,8-%% _Ji—4,6-_Ht—-1,10- _FE—-1-O-B-D-Mt I ZHE [ (2E8E ) -2,8—
decadiene—4,6-diyne—1,10-diol—1-O-B-D-glucopyranoside]
6 (2E8Z) —1-2,8- " J&—-4,6-—Hr—-1,10- " Fi—1-O-B-D-IEIR#5— (16 ) —p-D-Nlk

C21H3()0]l [10]
Ci6Hs40; [10]
Ci6H0; [10]
Ci6H0; [10]

Ci6H07 [10]

C211—128()11 [11]

AR [ (2E.8Z) —deca-2,8—diene-4,6—diyne—1,10-diol-1-O-B-D-apiofuranosyl—

(1—6 ) —p-D—glucopyranoside]

7 (2E.8R) —%%)—4,6-—J—1,8- " [E—-O-"—P-D-ILN 2 E [ (2E,.8R) —decene—4,6—

diyne-1,8-diol-O-di—B—D-glucopyranoside]

C22H32()]2 [1 l]

8 (2Z,8E) —%%-2.8— " 4i-4,6- —Ht-1,10-—JE-1-O-B-D-MLIGEZ5 M | (2Z,8E ) —deca— Cy6Ha00, [12]
2.8-diene—4,6—diyne—1,10—diol—1-O-B-D—glucopyranoside]

9 (2ER8Z) —1-2.8- " J&—-4,6-—H—1,10- —i—1-O-B-D-ILIHFH AT [ (2E.8Z) —deca— C6H,0, [12]
2,8—-diene—4,6-diyne—1,10—diol-1-O—p-D—glucopyranoside]

10 (2E8E) —t-2.8-"Hi-4,6-_kh—1,10- _fiFE-1-O-B-D-W:lii— (1—6) —B-D-Ilt Cy Hays0,, [12]
I [ (2E8E) —deca—2,8—diene—4,6-diyne—1,10-diol-1-O—B—D-apiofuranosyl—
(16 ) —p-D—glucopyranoside]

11 (E) =Z8-2-J5-4,6- 41,10 — - 1-O-P-D-ML I 401 [ (E) —deca—2—ene—4,6— C1Hp0, [12]
diyne—1,10-diol-1-O-B-D—glucopyranoside]

12 (10R,11R,12R ) ——=3%hi-2F 8E- " Jf5—4,6- " hk—1,10,11,12,13- 8- 10-O-B-D-MLIRFH%H  CoHy00 [13]
WHE [ (10R,11R,12R ) —tridecane—2E,8 E—diene—4,6-diyn—1,10,11,12,13—pentaol—10-O—p-D—
glucopyranoside]

13 F#EE- (13Z11E) —+=#-7,9-"ph-5-32IH—6-O-B-D-NLIHH AT [erytho— CioHy40; [14]

(1,3Z,11E ) -tridecatriene~7,9-diyne—5-hydroxyl-6—-O-B-D~-glucopyranoside]
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Figure 1. Chemical structures of enynyl glycosides chemical compounds
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Table 2. Names and molecular formulas of chained C,;—enyne chemical compounds

Ciked H R - =P

14 (3Z5E11E) — =4fi-3,5,11- =J-7,9- _JR-1-ZBRHE[ (3Z,5E,11E ) —trideca-3,5,11- Cy5H,60, [15]
trien—7,9-diyn—1-yl acetate]|

15 (5EI11E) —+=di-1511-=0f-7.9- " H-34-"FL " ZMRBE (5E11E) —trideca-1,5,11-  C,;H,40, [15]
trien—7,9—diyne-3,4-diyl diacetate]

16 (3Z11E) - =45-1,3,11-=85-7,9- _4h-56- K " Z BR[| (3Z,11E ) —trideca—1,3,11-  C,;H,s0, [16]
trien—7,9-diyne-5,6-diyl diacetate]|

17 (5E11E) — = 45-5,11-"J5-7.9- " 4—-13- "5 = 2 M4 (5E,11E) —trideca—5,11- Cy;H,,0, [17]
dien-7,9-diyne—1,3-diyl diacetate]

18 (3Z5E11E) ——%8-3511-—4-7.9-"8-12-"I " ZFRHE[ (3Z5E,11E) ~trideca— C,;H,:0, [18]
3,5, 11-trien-7,9-diyne—1,2-diyl diacetate]

19 (3E5Z11E) — 1 =45-3,5,11-—=#5-7,9- " 4h-12-" K~ Z.RHE[ (3E5Z,11E ) —trideca—  C,H,s0, [18]
3,5,11-trien—-7,9-diyne—1,2-diyl diacetate]

20 (3ESENE) — =#5-3,5,11-=Jf-7,9-_Ht-12- " F _ ZWRHE[ (3E,5E11E ) —trideca—  C,;H,s0, [18]
3,5, 11-trien-7,9-diyne—1,2-diyl diacetate]

21 (5E11E) -3-ZBHAESE T =258 -1,5,11-—J&-7,9- e —4-F3-HIELTIRIR] (5E,11E) - CyoH,,0, [19]
3—acetoxytrideca—1,5,11-trien—7,9—diyn—4—yl 3—methylbutanoate]|

22 (5E1E) -+ =Hi-1,511-=4f-7,9- " He-3.4- " (5E,11E ) —trideca—1,5,11-trien— C3H,,0, [20]
7,9-diyne-3.4—diol]

23 (B3ZSENIE) 2-FHt = He-3,5,11-—H5-7,9- " FR—1-Z B (3Z5E11E) -2- CysH 605 [20]
hydroxytrideca—3,5,11~trien—7,9—diyn—1-yl acetate]

24 (3E,5R6S,11E) —t=Hi-1,3,11-=Hi-7,9- " h-56- "3 " ZRE (3ES5R6S,11E) - C,,H,50, [20]
trideca—1,3,11—trien—7,9—-diyne-5,6-diyl diacetate|

25 (3ZSENLE) -2-FHt —Ji-3.511-—Jf-7.9- " J-1-H3-H I T RRER] (3Z5E11E) —  Cy3H,0, [20]
2—hydroxytrideca-3,5,11-trien—7,9-diyn—1—-yl 3—methylbutanoate]

26 A= (2E,10Z) -1,8,9- = L BRI —25-2,10,12- = Jf5—4,6- —hk—1,14- i [erythro— CioH,005 [21]

(2E,10Z) -1,8,9-triacetoxytrideca—2,10,12—triene—4,6—diyne—1,14—diol |
o
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Figure 2. Chemical structures of chained C,;—enyne chemical compounds
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R3 HIRC, - HERENLEMERESFX

Table 3. Names and molecular formulas of chained C,,—enyne chemical compounds

G HFR FRX Sk

27 (4E.6E,12E ) —1DU-4,6,12—-=4%5-8,10-—He—1,3-"IL " Z TR (4E,6E,12E) - C,sH,00, [22]
tetradeca—4,6,12—trien—8,10-diyne—1,3-diyl diacetate]

28 (6E,12E ) —1-33L1-PU4w—6,12—-—47-8,10- " He—3-Z BRG] (6E,12E) —1- CH,005 [23]
hydroxytetradeca—6,12—dien—8,10-diyn-3-yl acetate]|

29 (4E,6E,12F ) —14-F23L1VUkE-4,6,12- =H5-8,10- " kk-1,3- 2R LRI CsH00;5 [15]
[ (4E.6E,12E ) —14-hydroxytetradeca—4,6,12—trien—8,10—diyne—1,3—diyl diacetate]

30 (3SAE6E,12E ) —1-5 Mk FE -1 DUkE-4,6,12- =810 —H-3,14- i CoH,,0, [24]
[ (3S4E.6E,12E ) —1-isovaleryloxy—tetradeca—4,6,12—triene8,10-diyne—3,14—diol |

31 (6E,12E ) —+P0%%—6,12- " J7-8,10- —F-1,3- "2 " ZFRMEE[ ( 6E,12E ) —tetradeca— CsH,,0, [25]
6,12-dien-8,10-diyne—1,3-diyl diacetate]

32 (6E,12E ) -3—5F=+PUki-6,12- —4#5-8,10-—kh—1-Z TR (6E,12E ) —3— C,eH,00; [25]
hydroxytetradeca—6,12—dien—8,10-diyn—1-yl acetate]

33 (4E.6E,12E ) —+1U-4,6,12-=45-8,10- —kk—1-F5[ (4E,6E,12E ) —tetradeca—4,6,12—trien—  C,,H,,0 [25]
8,10-diyn—1-ol]

34 (6Z,127) - Pk —475-8,10-—He—1,3-—J[ (6Z,12Z) —tetradecadiene—8,10-diyne-1,3—  C,,H,50, [26]
diol]

35 (4E,6E,12F ) -3 RBEE -1 Pke—4.6,12- = 45-8,10- " he—1,14- [ (4E6E,12E) — CoH,0, [24]
3-isovaleryloxy—tetradeca—4,6,12—triene—8,10—diyne—1,14—diol|

36 (4E6E12E ) -1-L A H-3-Z T IREE AR | Tk -4,6,12— —45-8,10- - 148 CyH,,05 [27]
[ (4E.6E,12E ) —1-acetoxy—3—senecioyloxytetradeca—4,6,12~trien—8,10~diyn—14—ol]

37 (4E6E2E ) —1-L A3 - ML AL Ui 3 -4,6,12- = i-8,10- —Fe— 14— CyH,05 [27]
[ (4E.6E,12E ) —1-acetoxy—-3—isovaleryloxytetradeca—4, 6,12—trien—8, 10~diyn—14-ol]

38 (6E,12E) —1-325 1 PUki-6,12- —J#-8,10- —H-3-ffl[ (6E,12E ) —1-hydroxytetradeca—  C,H,(0, [28]

6,12—dien-8,10-diyn—3—one]
(4E6E12E ) -1-L A HE-3- (2-HIETWEEIE ) T DUkE-4,6,12- —JF-8,10-—H-14—  C,H,05 [27]

¢ e[ (4E,6E,12E ) —1-acetoxy-3— ( 2-methylbutyryloxy ) tetradeca—4,6,12—trien—8, 10~diyn—
14-ol]

40 (4E,6E12E ) —DUst-4,6,12- =45-8,10- " 4k—1,3,14-=F% (4E 6E,12F ) —tetradeca— C,.H,0; [29]
4,6,12-trien—8,10-diyne—1,3,14—triol |

41 (6E,12E ) —1PU-6,12-"45-8,10- —He—1,3-"FF (6E,12E ) —tetradeca—6,12-dien-8,10-  C,;H,;0, [30]
diyne—1,3—diol]

42 (4E.6E,12E ) — 1 DU-4,6,12—- =4%5-8,10-_He—1-K: 2 RG] (4E,6E,12E ) —tetradeca— C6H 50, [28]
4,6,12—trien—8,10-diyn—1-yl acetate]|

43 (6E,12Z ) — DUkt —H5-8,10- " Ht—1,3- "8 (6E,12Z) —tetradecadiene—8,10-diyne—1,3—  C,H,;0, [26]
diol]

44 (4E6E12E ) —1-L A+ VU bE-4.6,12- =45-8,10- k-3 33— I T BRfig C,,H,0, [20]
[ (4E.6E,12E ) —1-acetoxytetradeca—4,6,12—trien—8,10—diyn—3—yl 3—methylbutanoate]

45 (4E,6E,12E ) -3- 323+ DUki-4,6,12- =Jfi-8,10- —J-1-LFRMR] (4E,6E,12E) -3 C16H 505 [20]
hydroxytetradeca—4,6,12—trien—8,10-diyn—1-yl acetate]

46 (4E.6E,12E ) — 1 TUkE-4.6,12- =4-8,10- " hk—1,3- "I~ Z BREE[ (4E6E,12E) - C5H00, [20]
tetradeca—4,6,12—trien—8,10-diyne—1,3-diyldiacetate]

47 (4E.6E,12F ) —1-$33EA-DUkt—4.6,12- =J7-8,10- " ph-3-FLZBRHEE] (4E.6E,12E) —1- C6H 50, [20]
hydroxytetradeca—4,6,12—trien—8,10-diyn-3—yl acetate]

48 atractylodemayne B CoH,,04 [21]
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Figure 3. Chemical structures of chained C,,—enyne chemical compounds

1.4 BRERETEY
CAREAEG YT EA G ARR I HTEE,
e JEPUEAER, MR AR
B, TNEE ARG JRIT TR L AR
RIS B AR A P I 9 4~ Resch %M Wt
ARAZEMIE CLEaR 07 7 B 4 2 R R B 1) 49~51;
F5 " H A IR, EIMS, HR-MS, 1DNMR ('H
NMR. "“C NMR. EDPT) #il 2DNMR ( 'H-'H

COSY, HMQC, HMBC) BRI S AR M F 5
RIS o BB AW 52, HEL%
KA IEABRERAEJZHT, MWINSE AR IR LR AL
AL B AR B AW 53 1555 TREE A PN
BRI 95% LRI o BRI G 545 B
B4 B AR 80% LFEEIIH A A B A
Yy 56 157, BAREKIATEYILADIAFR LT
KR 4, B2 WA 4,

F4 BREREMTENMEBRESFR

Table 4. Names and molecular formulas of atractylodes and its derivatives

EIkd AR Ay BEK

49 2 (1Z7E) —T--1,7-"J&-3.5- -1 kg | 2-[ (1Z,7E) -nona—1,7-dien-3,5-diyn—  C,;H,,0 [16]
1—-yl] furan f

50  (2E.8Z) —9- (mkh§—2-%E) F--2,8- " His—4,6- " ph—1-F5 (2E.8Z) -9- (furan—2-yl) C,;H,00, [16]
nona—2,8—dien—4,6—diyn—1-ol]

51  (2E8Z) -9- (Mk§—2-3%) F-2,8- " -4,6- " hh—1-J L RMG[ (2E.8Z) -9- (furan-2—  C,sH,,0, [16]
yl) nona-2,8-dien—4,6—diyn—1-yl acetate]

52 (E) -2- (BE-1-J-3,5-"8e-1-35E ) Wi (E) -2- (hepta—1-en-3,5-diyn—1-yl ) furan] CHgO [31]

53 AR Cy;Hy0 [22]
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4
T AR T SEIIK
54 2-[ (1EJJE) -8-FaHhi-1,7- " H-3.5- " bh—1-FL10kmsg | 2-[ (1E7E) 8- C;H,00, [23]
methoxyocta—1,7-dien—3,5—diyn—1-yl] furan |
55 BARREELRNE CysH,,05 [22]
56  GAREEE ( atractylodinol ) CisH,00, [15]
57 (E) -1- (MRIg—2-3 ) -7-45-3,5- " fk-12-"ZRT-Mfg[ (£) -1- (furan—-2—yl ) nona— Cy;H,505 [15]
7—en-3,5-diyne—1,2—diyl diacetate]
= o]
o Ao = 3
N l
N \ Qe
49 *1
S0
7 S =
(o] . // 0 S // 0] 7
\ W \
52 54
o
= g HO ~ SN )Lo
o ~F 04\ X _ KO S
\ ! o} 7 e} % e

55

57

B4 ERZRETEDUFEN

Figure 4. Chemical structures of atractylodes and its derivatives

1.5  BKIEINS R IR G B

Ik MR A 5 25 S0 5 RN . IR B
FIAEAE T LABGE 25 ) i e e RGP, 3 A kg
IEEF 2582 I FIRITIRAE . O I A PR
IR RGBT MEW R k) vz TR
IT I PE FR G AT I DL BRI 4 T R L T U
Yo, ZRB A BRI SIS 3 4
Sun % P AR AR 4y B4 2L S W) 58
Feng 25 W MGG ARARZE1K) 80% £ FE/K i HEHUY) 43
BEAREILA Y 59 F1 60, KR IR -5 9E W3 I M5 e 44

PRI TR 5, HAAAb2A25 R WLIE 5.,
1.6 Hfhzk

HAbSAL AW 2 5 A S8 E IR 450, %
B ZES 259 22 5 — 2 BTN 9 LA TR
TRAER, S8 i3 b A3 6 1~ Resch
25 1O M AR ZE I IE e /0 B SE B 8 &
Y 61; Sun % P NE ARSI h B EL A
62 1 65; Rui % ™ PSEBERIRZEN 95% L
PEor B AR B A 63, 64 Fl 66, ELAKK Fr K4y
FILFE 6, fb2Ag5t LA 6.

K5 RIS EMINGEREUEGWERES T

Table 5. Names and molecular formulas of furan rings and thiophenecylen alkynes chemical

compounds
i ZFR a1l BEK
58 (2E8E) —1-¥HT--2,8- " Jii—-4,6- —Jii—1" —H EFWmg-13-f] (2E,8E) —1- C4H,,0, [21]
hydroxynona—2,8-diene—4,6—diyne—1" —methoxyfuran—13—one]
59  @ARIFA (atracthioenyneside A ) CoH,60sS [32]
60  ARHEHB (atracthioenyneside B ) C H,,048 [32]
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58 59 60
E5 BRGNS EM IR REN SN
Figure 5. Structures of furan rings and thiophenecylen alkynes chemical compounds
*6 HtEUEMERRSFX
Table 6. Names and molecular formulas of other compounds
G P aFRX ZEICHk
61 (3Z5E11E) -+ =-3,511-=#5-7.9-"kh—1-F— (E) -3- (4-F2F 3P HHK Cy3Hy0, [16]
) WIRMREE] (3Z,5E,11E ) —trideca—3,5,11—trien—7,9—-diyn—1-yl- ( £ ) —3— ( 4—hydroxy—
3-methoxyphenyl ) acrylate]
62 (4E6E,12E ) —3- BtAe - 14— DU AE-4.6,12- = #5-8,10- —Hr-1-F& (E) -3- Cy6Ho0; 21]
(4-F2F-3-H A FLRKIL ) NIHIRHR] (4E.6E,12E ) —3-acetoxy—14—hydroxytetradeca—
4,6,12—trien-8,10-diyn—1-yl (£ ) -3— (4-hydroxy-3-methoxyphenyl ) acrylate]
63 (4E,6E,12F ) —3-F3+- DUk —4,6,12- =) -8,10- ph-1-3k (E) -3- (4-FIL3-H CayH,,0;5 [33]
ASEHERL ) PIIRTRTE] (4E,6E,12E ) —3—hydroxytetradeca—4,6,12—trien—8,10—-diyn—1-yl
(E) -3- (4-hydroxy-3-methoxyphenyl ) acrylate]
64 (4E6E,12E ) —14- 1335+ DUkE-4.6,12- = H5-8,10- " He—-1-FE (E) -3— (4-FFHF3-  (,H,,0, [33]
FEEHEEL) NIRRT (4E.6E,12E ) —14-hydroxytetradeca—4,6,12—trien—8,10~diyn—1-yl
(E) -3- (4-hydroxy-3-methoxyphenyl ) acrylate]
65 (2E8E ) —12- B —H JE T BEIE 1 DUpk—2,8—- —Jii—4,6- " Mi—1,14- [ (2E,8E) —12-B—  C,oH,0; [21]
methylbutyryltetradeca—2,8—diene—4,6—diyne—1,14—diol]
66 (8E5E ) —+-LH-8,15-"4-11,13- 4] (8E,15E ) —heptadeca—8,15—dien-11,13—-  C,,H,,0, [33]
diynoic acid]
HO. P i
T Se A B
61 62 63
. oH
Re o - / - RN o
TOTNT T NN YO ™ N~y
N__oH

65
66

Ele HfttKU W&
Figure 6. Structures of other compounds

2 BTARABBGEFN
WAL BAT 2R BAER], %3
A3 T SRS ARSI 19 B B B 14 2 B M
Friagt
2.1 %
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M, HAEPLRARZ B o284 D s
fi 7 & A B -1 (cyclooxygenase—1, COX-1) #l
5- RS AT ( 5-lipoxygenase, 5-LOX) #{ik k15
FLAE JRETE PN B Z2RBi 1 K AR R AT G, T
Resch 45 " B 52 45 R R, (4E6E.12E) -14-
hydroxytetradeca—4,6,12—trien—8,10-diyne—1,3—diyl
diacetate Xf 5-LOX F1 COX—1 45 &5@ A HI/ERT
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30 3 P HDSUHE 5 A ) A S A Bl T BEL T A A
VU R A LTS R 2R B HELRAVEH .

/INJSE I 240 A 2 S RE AR FH Y B SR R 42
/N T AR Ak TR 1 A 2R Cinterleukin,
IL) -6, ¥ I8 %E A F-a (tumor necrosis
factor—a, TNF-o) %5 RGEH T, /v 3004 RAE
RN R, Yu S PR R, AR EEE
P02 g 4 i I F (TNF-a, TL-1B Al IL-6)
DL R B [ 5 5 — AL R A B (inducible
nitric oxide synthase, iNOS ) Fl#% K —xB ( nuclear
factor kappa—B, NF-«B) | KHGEEMHEFLR HAINETE
R B2 I R R5E . BRA RS ) Sl i i Y
BARZENNHE T RYCE A B, A
FIELH] IL-18 519 NF-«B 1G LR S 4CE
YA SN 5 AT I X 32 o (35 PR
il IL-1B AR IR PR B (P < 0.05) &
Tang % "I 52 W, TARZE AT LIE L6 NOD
FEZIRTE 1 3 RAE/IMAAN Toll BEZ 1A 4 17538
IR I 2 0 S 403 -

BRULZ AN, /N5 240 e 3 D3 448 JE P9 85 5 - O
BEhINOS fUFE35, iNOS 1] 774 —4A 4L A (NO ) ,
Mgy 45 " S HiE R, 7E 10 umol/L ¥
ET, kG ERGHRF A, ARG B M
(2E8S) — 2% bt —-4.6- — Bt -1.8- — ¥ -8-0-
B-D- ML E A H IR AW (TR 1:1)
XoF /0N JBE T4 B 43 NO B 3 2R 4 531 ok 22.01%
F114.09%, FTIMHESIPRTEM; WEYHRS
M 7-O—o~L— LM AW - (1—6) -B-D- 1t
MR 51 28 W 7 X /DN 2 I 200 - 0 N O 1 00 11 28 e 1
(31.18% ) , @it H0H] NO {177 A ok & 44 5850 Y
PR IGE

B T A0 /N S5 240 B A5 SR N 3 A e
FEAE R S R FA1, AR AT L a1 ) S 4
B &R R IEHT R . Yang 25 VT HESE R, &
R 2R 38 3 0 ) DR AU 7 S O et 0 12 B 1 200
N X S R K AN e i i Ao A ]
TSR 2 B — R PR R, il o A - 5
SR TR A AR SZ AR BT STE S S BN . PR
i R, @A S TSI 2 BRI
2 I35 4T D 4D 3% A 2 T 00 1) S 2 o

SEBGUERH, ]38 AR T S N 4 24 i
PR LA S AR 38 6ok K T 96 E A o Chuang 55 )
WL BN, SAREAIENE T IR E 1)
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N o R ) S s B /A i} e
M8 DL J p38 22 24 )R iE b & I ( mitogen—
activated protein kinase, MAPK) . 4 fitd A1 I8 5
HEH PR (extracellular regulated protein kinases,
ERK ) HI NF-kB p65 {5 53 %, M1 i s8 ise J 75
SRR Qu i W IR B LIS AR K
1 MAPK 3 4 2% fiff i 185 B 1 2 980 R0 1) 2 R S5
N, DT IS B ) SR MR A5 S 25 A R o
22 HE

BAR PR A — BT RAER
HATHBFR s, o B P ER 3:2 &
HEREI ST, Jeong 55 ¥ SR B2 245 5
AW (6E12E )~ DUk - —Jd —8,10- —Ht —1,3—
LR (TDEYA ) K HIKf# =¥ (6E,12E) -
T DU s -8,10- kR —1,3— i (TDEA)
i 3 S0 e B LA PO H AR PG AR 4 v 0 A ER
PTG . T2 U R B S AR I 2t
EE I (4E6E,12E ) — VUi =4 -8,10- —
B —1,3- R - CRTE R B ZE AT R A 4
YEH.
2.3 EiihE

KT EARBUBSOEAE A58 £ 245 i
N VAN 1 N I o A | = AN 1778 e
HAHFEEPFERRX—LFW . TSR,
B E T AR A OCAR 51 A O A
(IR ok B AP o

HRE TR S R Y sk
B, AR T 0] R R A K PR T 32 AR I S R B
TR 24 A /N A A 8 0 AR H1975 H4%H
IE5 40 M JE I BELE A A T, AR A ML T R
Pl Notch {5 538 M #IG A 5. 1M Acharya %
IRFR AR B, 15 AR 208 o W AR LS 3- ¥
ity / 25 IR B/ WL 30 TR AR R AR RN p38
MAPK 15 53 #5410 1) JIEL /25 987 400 Jf o 7% 015 5 B
W REIEA He 25 ™ WF5E & B AR Z nT il
Huh7 Fl HCC s A 3458 . B FZZE, 15
SYNMLPR TR0 A A . RS R A
ARZ AT LI R Tl ok w5 3, 5%
FEANAR A WEAR T, PR AR TRV

Hyk, BARR WA DL AR 7 3
K EIEVE . Zhang 55 VST K LG A Zid it
AR KA S AS49 U T . G2/M HARH A A
ERIE], P, AR ZE 0T RRIEIRY T Il (14 5k
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2515 WA, AR AT AR A e H o 4
LI 4 FR IR 3R, EIR IR AL A
B MU AR ST DA 4 IR BREE 2 IR T 1 1Y
FERVES HCC I AARAET . ARRAE e
TEARZEXT AL Wi LS174T QU520 BF5T
SRR AR Z @ AN PR 7030 . BH A i 5
BRG] LS174T 403458, 55, BARRE T
P 2B e MR 1 R A R R ER K Ak Bl K75
NEAE AR TR L], OF HA B R B
FELAE? s A0 5 PR A AL ) 5 T A R BIL ) 2 A
S AT, ARG R A
GPVER], HORIEZ R 2y BEAE TR ALH] 2 A Bk
A

2.4 WEBRIER

GAKRGA T Hre s tE B R & Bz, *HE
W IR K AR T A B 0 A
FH o BRI 15t 7 25 DS 18 R Bt af. . 7 A e
M5 E M LIRSEMIE Bt , AR B AL
B HART S I EEFHPLEIE

OFNI ) 7B EARN S NS E A
R D2 ( dopamine receptor D2, DRD2 ) , DRD2 %
Ay, A CBEAHGHR i  2 E  E - T LA K
1M1 22 LA I 32 AR5 500 5 4 DRD2, AT ) H: &
PR, 3800 S R NR SR Rl e 2F B I 5 3 5
M 5- ¥ {4 % ( 5-hydroxytryptamine, 5-HT) 32
T, RESh H 1 1 RH Ak RE Hb 9] 0 28 5T K WL
ZNH 5-HT 24K, fefl Z BBk, 741
i 38 3l 7 B9 AE . Nakai %5 2 i 58 & BAL & 9
4.,6,12—tetradecatriene—8,10—diyne—1,3,14—triol i #f
A DRD2 A1 5-HT 52 P4 DA T 40 1] 2 B 5 A 1)
B 8Nz shpgme, ZH TR B, B
. B IS B g .

QEYHMEHA T =18 BN B HE
=, B IR MR ERARZ, B mNEY
(TSI =L IR % U S PO R A R ESY & % o
E - HEMAR, TR BB, sk
H& S WA R R, BAREAA R B
YERT, AR HIALBHE 3 SR i i ) vh X A B i 3%
TR IR =1~ B AR AR Bk P 22 LA R Ak E 8 Wi
REHWR . B RBL, S T B
FE B I 2R e e, A4t e B HE
MR ARE) J1 . Bai 5 R R, BARFE L A
KRB AL R /NS 52 A 15 HE2S FJLER
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RO, 5oh, xR PR T EARE
Xof S 30 M LR R BELTIE R B 18 B O AP K W P g
BERTASZN, DFRAREN, AR TRk
H T IR TS 0 R B 1 R B, I el RNR I
JWLRE T2 15 A D RE L

2.5 IO AEIEA

O ) IE W TR RO B, A A T M O
RIEWZRN B, S mR I, Ca™ TS
U AR R R AE . L ST ) AL A B - ATP
M ( sacro/endoplasmic reticulum Ca*~ATPase,
SERCA ) /252 Ca™ 1§ ¥ (1 SR w45 P
MR A, EAREZEAEWNIER, HAERL
308 3o 2 R A-SERCA2a i B & 45 245
TERFEEAENUE IR [RI, SR BEY 5k A0 & i &
FEARET sk e, T 9 HAE A S AL S W0 A T il
PRIGST L1 vy R 2 i S Atk 1 B BLa;

2.6 HAEHAE

(EE R DR R AR il TR T a = T =
AR AN, A S AR AR
BAT ST 2 AIRE ST, TR 2 B B R A
BE B 5 20 Y ( bone marrow macrophages, BMMs )
AR, AR 20 e a7 A SR PRI Ry
WYL, BEJS i R A, o3
JEshE R, ERE R, R R, K
B A0 BB B BANE S B, RS . Bk
B 20 L B 3 R T 2 S BRSO R B R K,
il AR A, B FECE IR, Zhang™
1 Sun 55 PUBESE KB, LAY (4E6E12E) -
tetradecatriene—8,10—diyne—1,3-diyldiacetate ., 5 R
E. BAREESNT NF-«B ZKE L FE A S
Y BMMs A5 B 200 i A4 A= A A JAT S P
TE—E R EE b REAR B Al L Y R/ N RS e,
PERCH A0 ARG YT B R AME . 2RI
DN SER 0% < B/ N = g i AT = S G LT
HET B
2.7 Hft

BRItz Ah, WF9E R RIS Wik A H
T2y 34/, .

O HEO-BEHELEHLE 1 ( sterol 0-
acyltransferase 1, SOAT1) J& N it W 3 B i) 2
P, TS S O- BEAEE IR, H
WAL NE [ BE A R AL, A R A A JIEL ] P v I
[ i, e 2 kg s A T 9 R A R4 AR Al
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BRA K, SOAT1 JEIRIT 2R AL H xR
Nur %5 P52 B, B ARMRZE 43 1 H R B 5
2 AL & W) 14-acetoxy—12—a (B) —methylbutyl—
2F 8E,10E—trien—4,6—diyn—1—ol 38 iz B W7 5¢ 54 v [
B FRIP L K1 4HAE ) SOAT I8 1 ke 1 il AF [ st
TG, T IR T S 1 2 25 O 2l 2851 7
F55 P A R TR N 3T 22 i R A DGR E I

(DB WA 4T ol e T R W T B M4 ) 4
R IEA N, AEBURIR , JFAE B R DI AR,
Az S PR AR T R AR A T P ok v 2 S O™
A PRI 2, 51 % S PRIR MAE, Kano 55 PV 3 i)
SR, ROPAEWH (6E12E) — 1 U%
T -8,10- B —1,3- TR TR ELA BIERS E AL
FREARIE, 75— ERBIRYT A2V kit
i XURRHC A 5 1 PRI ILAEE A G A

QEARFAE AU H T IR I d, F2 )
ORI T H A AT & i AR ZE, Chen 55 PV i 1)
S e BRAT AR F 0 SR B R I R A A T
PE, B SRAEEEOE Y 1.83 g, AR
A A AR A BRKEE T M, SRR A RIRIK
RIS HFAR IR 1 B T

DRIEVE IS — R E . . RAENE
Wi B, BEREREAS T 2 2 SRR A AT fu i
JCRE, 5P R A B YA G, Choi 45 3@
LS KL LR AL G W) atractylodiol A1 diacetyl—
atra—ctylodiol 2 [ A HP IR Bt v 45 i 12 B 1Y
AR AT, atractylodiol 1] fEH i il il 22
RE—NEIS REET sRAL 3G i v s i 1 B AW

3 4%k

B, AN —MEGRN AL, HEEH
P2 il o3 A 8 3 B 25 B — BT TS H AT 1OGTE
ffE s, EEASCRZRH, RISEIEEY1E
HEARPR EZIEEN O Z—, HRCHEERL
PR 66 B, EEAERBLETIE . BEIR C -
I Coy= MBRIE . EARR LHATEY S . rLeaE
BESE R, BRI (AR ) M RBUR
PR I E Ay, BAYIR . PUEAL. iR
JrAnEin 2 PRa i LR R AR AR
TRFLZ I, HH RS 253 R AL
R 22 R AR DG AR LRV R A 4 0 L S/
E R B v S N E L AD R PPN i Bul
FIE AR AN T IE SIS, R
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BRISEE R RN T H ARG 18 S 1% 25 BRI P v (4
P W= AP T LU TR MY
i PP AU A SR R
4, PR HAE AR L BL AT
o AL T ILAF AR A SN AR R ZE Y
RIFACZAM I M2 BRI TS e, AR
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