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[ Abstract] Ginseng is the dried root and rhizome of Panax ginseng, a plant of the Araliaceae
family, whcih was first recorded in the Shennong herbal classic. It is a commonly used traditional
Chinese medicine, and has anti-inflammatory, antioxidant, anti-tumor, anti allergy, immune regulation
and other therapeutic effects. In modern research, ginseng extract mainly includes ginsenosides,
ginseng polysaccharides, volatile oils, polyacetylene, proteins, fatty acids and other active ingredients.
By consulting the relevant literature at home and abroad, this paper reviews the research progress of
ginseng chemical components and pharmacological effects, in order to provide some reference for

subsequent research.
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WO A R, Hih, A2 Rb,. Rb,. RC.
RD. Re. Rg, 5 8819 90% L Y, HA L H
HPEM. Bln, ANZSRAF Rb, B HA k.
PR BT IA TSP EA D, mAS R
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DM IREEIIR . S MBESIENASH
PRI 2N T ™, RS AR R A A 2R
B e NS AR A, PR R A A 2 B 43
AR BT AR, BOR B Z B0, 54a.5HMH
t, BEhmAASBETNSTEEEEE. A
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S e R, RIES 25, EEal40N
P2 IR LE AL R (PURR =k ) R SFECR R
(oleanolic acid, OA) M BEF ( LH =05 ) .
PR A B AT OCAN ], SR F e B ST ik — 2
SRR N2 % (protopanaxadiol, PPD) %I  J&
NZ = (protopanaxatriol, PPT ) B 5w fofi [
(ocotillol, OT ) HYHI C-17 M55 AE 7 (C-17 side
chain varied, C17SCV ) % 425, Hrjr, PPD %A1
PPT I\ 2 B A7 38 Al ARG C-20 26 %] 44 74 () AN [F]
43 A 20(S)-PPD ! 5 20(R)-PPD %4, LA Kz 20(S)-
PPT %4 5 20(R)-PPT %!, AZHFANS B AHK
AEYERIE 1~ 4, HEZREHILE 1,

R1 ASIRMEFTRNLERS (PPDEL)

Table 1. Chemical components of saponins in ginseng ( PPD type )

Fr wEY s oy T 275 30k
1 AZ 21 Ra, CssHos0s6 1210.634 6 (8]
2 ANZ B 1 Ra, CssHos0s6 1210.634 6 (8]
3 ANZE 1 Ra, CsoH 0007 1240.645 2 [8]
4 AZE 1 Ra, CeH 10202 1278.660 8 [9]
5 AZ 1T Ra; CooH 00027 1252.6452 [9]
6 ANZ B 1 Ra, CssHogOy 1176.629 2 9]
7 NS Ra, Cs;Hy,055 1146.618 6 [9]
8 ANZ B HRay Cs7Hpi0 1146.618 6 9]
9 AZ A Ra, Cs7Hpi0 1146.618 6 [9]
10 ANZE1Rb, Cs4Hoy0,5 1108.602 9 (8]
11 ANZ 21T Rb, Cs53HyOn 1078.592 4 (8]
12 ANZ 21T Rb, Cs3HoOn 1078.592 4 (8]
13 AZBHRc C53Ho05s 1078.592 4 [8]
14 AZE 1R CysHgO 946.550 1 (8]
15 AZZAFRd, CyHg01; 916.539 6 [10]
16 NS BT, CiHp0p 784.497 3 [8]
17 209 NS B Rey CypH,,0,4 784.497 3 [8]
18 20(R) NS 211 Rg, CpH»0 784.497 3 [11]
19 20(R) A Z 1211 Rh, C36HyOg 622.444 5 [12]
20 20(5) AZ E 17 Rh, CHgyO4 622.444 5 [12]
21 209N S A Rs, CssHgy05 1120.602 9 [9]
22 209N S B Rs, CssHgy05 1120.602 9 [9]
23 209 NS BT Rs, CyH,,0, 826.507 9 [12]
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P EY 5 it E2 BN
24 20(R)AZ 21T Rs, CyH,,0,, 826.507 9 [13]
25 ANZRBFHEYO CyHg01y 916.539 6 8]
26 ANSREFEYY CyHy01, 754.486 7 8]
27 AZSRBFHEYK CagHerOg 622.444 5 8]
28 NSRBIV CisHogOsy 1176.629 2 [14]
29 LR RV Cs,Hy,0,, 1092.608 0 [14]
30 NS A Me CyHy01, 754.486 7 [15]
31 LI NS 1 Rb, CssHog0sy 1152.6292 (1]
32 LI NS 117 Rb, CssHy 04 1120.602 9 [16]
33 LEEAS B ATRe CssHyy05 1120.602 9 [16]
34 ZIEANS TR CsoHgyO19 988.560 7 [16]
35 NIk A S A Ra, CeaH0205 1326.645 6 [17]
36 W MEAZ 1T RD, Cs;Hgy 056 1194.603 3 8]
37 W MEAZ 1 RD, CssHgy055 11645928 8]
38 W MEAZ 1T RD, CssHgy055 11645928 8]
39 HMEAZ B Re CissHoy 0o 1164.592 8 (8]
40 M MEAZBHRA Cs,Hg, 0, 1032.550 5 (8]
41 =LA e CHyOy 916.539 6 [18]
42 Wl =L RTR, CeoH 102050 1326.6456 [19]
43 LR BT X VI CysHg01 946.550 1 [20]
44 th () AZHEHRe, CsoHgiO 988.560 7 [9]
45 PUFEZ AT L10 CyHg01y 916.539 6 [12]
46 =-LIEAR, CsoH 10027 1240.6452 8]
47 TS TR, CseHoy 0,4 1150.613 5 [21]
48 WS TTR, CysHgyO19 962.545 0 8]
49 PYEES AT CsoHgyO19 988.560 7 [22]
50 NSRBIV Cs;Hgy0,, 11245979 [23]
51 6-Z1 NS 1Ry CsoHgy 059 1004.555 6 [24]
52 Nk A B Ra, CorHi000 1296.635 0 [18]
53 NIk A Ra, CorHi000 1296.635 0 [18]
54 AZ B Km CaHen 019 654.434 3 [18]
55 —LRIB, CsHgyOo 638.439 4 [25]

E: ARLEMAHLRBS; ZLLHBAREAS .
®2 ASRMEFENUZFMS (PPTR)

Table 2. Chemical components of saponins in ginseng ( PPT type

N

P %=/ S S EZ P
1 NS RATF, Ci6He 00 638.439 4 [10]
2 ANZBAFF, CaHyoO s 770.481 6 [26]
3 ANZBAFF, CaHyoO s 770.481 6 [26]
4 AZ A Re CusHeoO g 946.550 1 8]
5 ANZ B AFRe, CusHeoO 1o 962.545 0 [21]
6 ANZ A Re, CusHeoO 1o 962.545 0 [21]
7 ANZ B AFRe, CHgoO s 932.534 5 [21]
8 ANZ A Reg CasHrgO 15 868.518 4 [20]
9 NS RATRE CypH,,0,, 800.492 2 8]
10 20(R)ANZ RS CypH0,, 800.492 2 [13]
11 20-O- i NS BRI CysHy 04 962.545 0 8]
12 209 NS BAFRI-1a CypH0,, 800.492 2 [18]
13 ANZRBAFRg, CipHp0 14 800.492 2 8]
14 20(R)AZ 1 Rg, CyH,,0,, 784.497 3 [8]
15 20(R)AZ 1 Rg, CyH,,0,, 784.497 3 [8]
16 20(5) A Z B 1R, CasHg0, 638.439 4 [21]
17 20(R)AZ 1T Rh, CasHg0, 638.439 4 [27]
18 LI NS E 1R, CyiH7,0 5 842.502 8 [18]
19 LBEANS B 1 Re CsoHgO16 988.560 7 [18]
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20 W A2 B HRe, CysHy,0,, 886.492 6 [18]
21 WS B HRe CsHg, 0, 1032.550 5 [18]
22 —-EEAFR, CyHgyO 932.534 5 [8]
23 LR, CyH,00,5 770.481 6 [28]
24 20(R) =-EREFFR, CyHy0015 770.481 6 [28]
25 =HEATR CyH,,055 842.502 8 [29]
26 TS ER, Ca6Hy015 868.518 4 [30]
27 PIANZ AR, CpHy04 782.481 6 [23]
28 RS TR CypHpn0,5 816.487 1 [12]
29 ANZ A Rhs CyHg, Oy 652.4550 [12]
30 P RATE, CyHygO 932.534 5 [18]
31 m=-E2+4D CyyH,,0,5 842.502 8 [30]
32 —ERAFN CyHgoO1 962.545 0 [14]
33 ANZHEH R, C,sHeO ¢ 946.550 1 [24]
34 PIAZHE T Re, CpHpn0,, 784.497 3 [31]
35 NS A Rg, CypHy044 798.476 6 [12]
E: 20RARLHFRIALARS; MARLHFRGA ZHARS .
K3 ASIRSMEEFXMUFERS ( HmE )

Table 3. Chemical components of saponins in ginseng (other types)
e EY S S S 3k
1 —hERK CysHgyO 946.550 1 [14]
2 AZHEARs,, CssHoy0s3 1 120.602 9 [24]
3 ANZHEARm, CysH40 46 870.497 7 [12]
4 =-ERAE Cs,Hy,05 1108.602 9 [12]
5 = LRAFP, CyHgoO 932.534 5 [32]
6 NS A Res CypH,,045 816.487 1 [33]
7 ANZREAFKI CssHe010 654.4343 [18]
8 25(0H)-AZ B Res CyuH0,, 784.497 3 [34]
9 ANZ AR, Ciy6Hen O 622.444 5 [35]
10 25(0H)-AZ B 1Rz, CpH70 5 784.497 3 [34]
11 NS 2 HRg, CypH700, 798.476 6 [36]
12 — L R2ArSP, Cy;Hg, 0, 684.444 9 [25]
13 AZ A Re, CsoHg,0x 1 004.555 6 [24]
14 mIAZBATR, Cs,Hoy 0,4 1124.5979 [37]
15 ANZHEHRg, C,pH04s 816.487 1 [38]
16 AZ A Rm, Cy,H»0,, 800.492 2 [12]
17 R 2 T Reg CysHyy 0, 962.545 0 [12]
18 HTZAFF, CyHeO0p0 962.545 0 [23]
19 NS RAFST, Cy6HeO1o 6544343 [18]
20 — LA Cs,Hy0,, 1124.5979 [14]
21 KT Z1F, CyHeO0p0 962.545 0 [12]
22 ANZRATSL, Cy6He 0y, 670.429 2 [39]
23 B EPPD T CyoHs0, 458.376 0 [40]
24 B &5 PPD TT CyoHs0, 442381 1 [40]
25 22(S)=-L =1 Ab, CasHgoOs 636.423 7 [25]
26 22(R) =BT AD, CasHgoOs 636.423 7 [25]
27 NS BT Re CyH7001s 766.486 7 [12]
28 NS BATRK, CyoHo0, 766.436 7 [12]
29 NS AT Rk, Cs6HeO7 604.433 9 [12]
30 ANZ B ATRK, CasHegOy 620.428 8 [12]
31 AZEAFRs, CyuH,,05 808.497 3 [41]
32 NS AT Rss CyuH,,05 808.497 3 [41]
33 AS AT Rs, CasHer O, 662.439 4 [41]
34 AZBAFRs, CasHer O, 662.439 4 [41]
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35 NS HRg, CyoHo00,5 782.481 6 [26]
36 2022)-Z-ANZ B H Re CypH00 15 782.4816 [42]
37 NS R Rz, CpoH,00,, 766.486 7 [12]
38 20(22)-Z-AZ 2 1Rs, CyyH,0 05 808.497 3 [43]
39 20(22)-Z-ANZ 2 11Rh, C3sHgOy 620.428 8 [43]
40 ANZ 2 HRh, C3sHgO5 604.4339 [12]
41 NS HRes CypH0 0 766.486 7 [12]
42 ANZE 1 Rh, CasHeoOs 620.428 8 [12]
43 ANZBHRe CypH00 15 782.4816 [37]
44 AZ R Rm, CysHgoO 944.534 5 [12]
45 AZ 2 A Rm, CasHyO 944.534 5 [12]
46 ANZEAFRL, CipHp0, 802.507 9 [44]
47 PUVES AT, CioH7,0 5 818.502 8 [37]
48 25(0H)-AZ B 1FRe, CypH7,0 802.507 9 [34]
49 =-ERAFST, C3,H5,0, 580.361 1 [25]
50 ANZ AT, CyuHy00, 766.486 7 [45]
51 ANZREARh C3sHgOs 636.423 7 [12]
52 ANZ B4 Rh, C3sHgO 636.423 7 [46]

E: 25(0H)-AARZHFRy, 25(0H)-AKLHFRz, ASFLHRg, ., 20022)-Z-ASKLHRg,, 20(22)-Z-ASKLHRs,, 2022)-Z-AKLHFRh,, A
HLHRS,, BOH-ARLFRGALARS; ZLLFSP, 22 (S) =L LFAb,, 22 (R) ZL2HFAb,, ZLLHSTHZHARS,

x4 ABIREEFRUZERS (OTEFOAR )
Table 4. Chemical components of saponins in ginseng (OT type and OA type)

T Bl waEY I3 FX Gyt 2 30k
1 or NS BT, CyuHy0,, 800.492 2 [37]
2 or PAS BT, CssHo, 0 1120.6029 [22]
3 or NS HEART, CyHy00,, 786.997 0 [47]
4 or PIASHEART, Cy6He 010 654.876 0 [47]
5 or PIASHEART, Cy6He 010 654.876 0 [47]
6 or W NS BHR, CyiHy,0, 843.000 0 [48]
7 or W NS BHR, CysHyn0,5 829.000 0 [48]
8 or g NS B R, CyyHgO0 949.100 0 [48]
9 or W NS BHR, CyyHgO0 949.100 0 [48]
10 or W ASBHR, CasHyu O 981.200 0 [48]
11 or TSR, CyuHy0, 817.000 0 [48]
12 or TSR, CyHy00,, 787.000 0 [48]
13 0A RSB Ro CesH 10005, 1216.6757 [49]
14 0A NS B H R CaoH5501o 970.513 7 [49]
15 0A LFATTB CysHy50 5 942.518 8 [23]
16 0A AZ B Ro CusHrsO10 956.498 1 8]
17 0A ANZ A Ro, Cs4HgsOss 1118.5509 [32]
18 0A L= LR, CioHegO 14 794.445 3 [18]
19 OA Spinasaponin A CppHgsO s 794.445 3 [50]
20 0A AZRBAR Cy5Hs0, 588.402 6 [51]
21 0OA % IVaf fig Ci3HegO1y 808.460 9 [13]
22 0OA ’F’T*ﬁ%}%ﬁIVaT@E CyH7,0,, 850.507 9 [13]

VE: Spinasaponin A, A AL FIVaF B, M ALHFIVaTBE AL LR L.

1.2 ZHER TEMEEY R M A S BRI . Hd, Ry

NS T EZHE S AR 5%, FEHMHT
ML ZEm L FERSCR 4 AL BETERM, A
ZZHERAPUME . PRk, Prafl. SRBERTY
L s ML 45 22 B A i 1, E st 24 BEALE
MEZMRTASEEY, AZZHELHAS

24 i 80%, LA YE By A ) R By T
NS IRIEL)E 20%, & NS 200 £ 206 L
g5, MR FLWE (galactose, Gal) . > FLWH IR
( galacturonic acid, GalA) . FRZEHE (thamnose,

Rha ) FIBTHI{A A BE (arabinoxylan, AX) %544
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YRR Z R G Y. HA a5 A2
R ( rhamnogalacturonan, RG ) L [EI  pE
2 (homogalacturonan, HG ) 1B 71 2 FL 5 b
(arabinogalactans, AG) 3 Fgitytdl, HAETC %
E MR AV IR Z 05 (41 SA. SB. PA,
PB. AN ZS-IA, A Z S-IA, GR-5AUL, GR-
S5AUH, PG-F2) . KEMEZHE (GR-4) MGk
P Z B (GRA-3. GRA-4) %, ASZHEMA
Yy v ] RS LA B O A | i e i
WUIRC ., AR, MAS 2R o B R R R
Z5H (I WGPA-2-RG) "1, AG il & J2& il i —
AL ST AR T AN G B Y DG BE S A . R
KL BRI RI{ARE (arabinose, Ara) #1 Gal 5%
B, HO B A A A SRR AT R A

Ff_fO

g

R0

s,
%
v

20 (R) -PPDZY

7
%

20 (S) -PPD#Y

R,0
RO

1581

AN, PFLMEEEEE K -3 (galactose—specific lectin
3, Gal-3) Je—Fh e Z MRt i BER IR 1) -
BFREH S G EN, 5 MR IR R V1A
Ko B RG-1 R BL RG-1-4 REAT 0 i 68 20
ORI & Gal-3 5 T HMIAIES & . DFEdRT,
PR RMEERE (< 4> Gal 301 ) 4 RG-1-4
ARG PR S TEAE G, T BT R AT SROBE 00 £ 1% 1 5 1
FHNIE T HAE RG-1-4 5 FHagp s, "hRER
FEIE W B A R . AR, T AS 2 b
g R, SR RIS RO M b H 56
SR AT I EOR PR, D HHA 0O R 1 R 58
W ARKATE I AN LI A S 2
B FROHS AN 45 4 e HAE L . NS 2R R0
AR EABEZH R UL E5 5

%Y

R,
20 (S) —PPTH!
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(- i
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20 (R) -PPT#Y OT#Y
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Figure 1. Skeleton structures of ginsenoside
R NSZEERIWBTEAN
Table 5. Single sugar composition of ginseng polysaccharides
FF5 ey SHER | |75 Haw) SEI || ey e
1 MPPG [53] 19 WGNP [60] 37 GRA-4 [65]
2 WPPG [53] 20 WGAP [60] 38 GRA-5 [65]
3 MCGP-3 [54] 21 WGP [61] 39 WGPA-3-RG [66]
4 MCGP-4 [54] 22 GP-1I [62] 40 WGPA-4-RG [66]
5 SPU60-W [55] 23 GP-1III [62] 41 AG1 [67]
6 NGP-N [56] 24 WGPA-N [63] 42 RG-I-1 [67]
7 NGP-1a [56] 25 WGPA-1-RG [63] 43 AG2 [67]
8 NGP-2a [56] 26 WGPA-2-RG [63] 44 RG-1-2 [67]
9 NGP-3b [56] 27 WGPA-1-HG [63] 45 HM-HG [67]
10 1-KGP-P1 [56] 28 WGPA-2-HG [63] 46 RG-I-3A [67]
11 1-KGP-P2 [56] 29 WGPA-3-HG [63] 47 RG-1-3B [67]
12 4-KGP-P1 [56] 30 WGPA-4-HG [63] 48 RG-1-4 [67]
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5 waEY S || Ew SR || P waEY S ik
13 4-KGP-P2 [56] 31 PA [64] 49 SB1-1 [68]

14 4-KGP-P3 [56] 32 PB [64] 50 S-1A [69]

15 SGP [57] 33 GR-3 [65] 51 S-TIA [69]

16 WGPN (58] 34 GR-4 [65] 52 2 [70]

17 WGPA (58] 35 GR-5 [65]

18 MCGP-L [59] 36 GRA-3 [65]

1.3 #ERHE MR s, H B3R & b A\ S K AR 13

NSRRI ASHZE PRI ey K ™. BFFE R, ASHELMTERY L m
i, BARTEAS P& B (2015 0.029%~2.5% ) , EARL. R, YU, fuli/M, JiR LR
(B AR R B MR s PRSI R R RIS . AS
LARMEE . BE . WJE. MEAS. B2, Ak RN 6.

R6 ANSELHUFEHS

Table 6. Chemical constituents of volatile oil in ginseng

5 & E =P CNIaz syl E= BTN
[ atey] B2 MR EY

1 a—fBIARK [72] |96  G$-3,5-—-7-HH [76]
2 o-EAWE [721 ||97 Si§-4-Ji-3-T [71]
3 B-EAWE [72] |98  5-Z AL A -2(3H)-k g [76]
4 Bl 721 |99 +-Lkemi-2 [72]
5 p-fmblAKs [71] 100 2—(-5-%C J) - AR [76]
6  MER [73] ||101 2-FE-2-(3-F13—2-%fC T 2) - A [76]
7 B-HEE [73] 102 (+)-/\&(-4.8,8,9- 14 F 3 —1,4,4-FF BE—7(1H)-F [76]
8 y- i [72] [|103 2,5.5.8a—PUH3£-6.7,8,8a— MU S fb-SH-Z5— 1 [75]
9 W EHBIFME [72] |[{104 2,6,8,8-PU 3 = FF+—dz -3l [75]
10 R-THFM [72] ||105 JZ-5—+ i [76]
11 oa—BEBHikE [74]  [|106 M~ -5 [76]
12 B-rEEAE [74] 107 ZF% [78]
13 B-IRZk 73] ||108 [75]
14 W [73]  ||109 - [71]
15  o-ABH [75] 110 J-9—+-7hrE [76]
16 B-ASi [76] 111 (37) -4—(2,7,7-=HERA[3. 2. 0] -2-H—1-3L) —3-T #-2-Fif [77]
17 o—H T & = [73] 112 3-SR HE-4a,5- 3 /\H-2(1H) Z5H [77]
18 P I = H [73] ||113  B-saccharostenone [71]
19 =0 T = h [77] ||114 pacoch3 [71]
20 o THE (741|115 2-H 4 E-4- 25 [76]
21 BT [74] 116 22" FIERL[6- (1.1- 1 5 2. 35) -4 KoK 1) [78]
22y [741 |17 23-FHIFnkig [76]
23 ARk [76] ||118 2,6- 4T H—4-FHLIE [72]
24 N\Zifi [74] | |%eke B LA G

25 ASHikhE [74] |[119 2-FIgE| =4 [79]
26 oM [72] 120 2-H 3Pk [72]
27 MIKKE-V6 [76] ||121 Pk [76]
28 itk (711 ||122 =45k [76]
29 AfrE-11) [76] 123 /e [76]
30 a1 M [75] 124 ——%k [76]
31 At [761 |{125 +Tiks [71]
32 (H)-F1E G 731 ||126 ke [78]
33 (0TS [76] 127 ke [75]
34 o-JERE [77] 128 = /\kt [71]
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26

75 liazg7] SR |75 iazg/] ES P
35 ik [77] 129 1-(1,5- “HI3EC ) 4-H R [76]
36 B-JEKS (771|130 2—(FRC A0 FF ) k- 1 i A FH e [76]
37 BIHIA-G2) (771 ||131 ZJdHEmiE [76]
38 HEK (771 ||132 FROkER IR LA [76]
30 ERKE_V6 771 ||133  1(22),7(16)- ¥4 - =£[20.8.0.0(7,16)] = 1t (76l
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Table 7. Chemical constituents of fatty acids in ginseng
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1 el [78] 49 1= AR 2 g [81]
2 Tz [78] 50 ZA R RER [81]
3 NN [78] 51 R e [81]
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11 R [79] 59 RUATHTZE [78]
12 KRS > S WAV il 74 [79] 60 TR 7 g [78]
13 T [79] 61 S R [78]
14 3-1E SRR L R [79] 62 8,11- Rk iR P R [78]
15 A [79] 63 17 H g [78]
16 WETR [79] 64 FIR IR [76]
17 A [79] 65 PR L i Y i [76]
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19 L gIESTA [79] 67 12,15~ /\Jt iz 7 i [76]
20 H oyt [79] 68 Rvay Ll [76]
21 2% [79] 69 11, 14—\ iR H B [76]
7 BETR [80] 70 IR 2.1 [73]
23 2 B FR [80] 71 10—/ \Ji 2 FH i [76]
24 & [80] 72 11,14~ PUdse 475 FH fig [76]
25 3k [80] 73 4,7\ Bl ZHReig TP i [76]
26 K2 [80] 74 SRR R 5 TS [73]
27 3 ER R [80] 75 AR R 5 g [73]
28 10—} —feda [80] 76 KRR HIR-T A C R [78]
29 3R H R [80] 77 2- RS- - T RTR TR [76]
30 PSS VA [80] 78 T R~ 20 B — 1 - FF R R B i [76]
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1.6 EHRZE
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TEVERIALEI D T, NS B H i 2 gtk
FEREVEVER . Rey A Re 23 il AR AT MRS (L AR 11
% fifi ( AMP-activated protein kinase, AMPK ) #
B R 4R A W AR S8 B 0T 52 K —y (peroxisome
proliferator activated receptor—y, PPARy) i& 18
{12 1 ) %5 B 7% 12 85 1-4 (glucose transporter 4,
GLUT4) ik, 149 4 25 B SR I ™5 i [ 40
2 0] 38 0ok ] 9 ZoRE AR i A K 22 11 2 Cuncoupling
protein 2, UCP2) . IR R WAL WER G 1
( poly ADP-ribose polymerse, PARP) Fl& [ [
R W2 i 1B (protein tyrosine phosphatase 1B,
PTPIB ) S5 i o3 [ £ 3 /I AN RURE o it
b, ASZHEMAZS R Re, HREE 42 5l 4
Wi AL ( superoxide dismutase, SOD ) &4 .
FEAR TN % ( malondialdehyde, MDA ) 7KK I,
R PR AL v (1 S BB A5 2, ik g
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22 PFRIRE RS
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BRGSO AE TR R, DRI R
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Ji 43 Gintonin 8 55 5% 1 3 BTG G 2 148 15C 74 1L
W% I8 12 52 7K 1 (lysophosphatidic acid receptor 1,
LPARL ) , 3 jeb i 1 foft 22 3ok Jo R RT3 5 o X 58
i AT AP R SRR 2R T T,
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( ginseng total saponins, GTS) KRR (4N
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F BT O T4 G R ( cAMP-response
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£ 8 I N T (brain—derived neurotrophic factor,
BDNF ) {5 53 e 1 o 70k 5 5 fih ol S84, DTG 2%
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TR, HALHE A ] & 1T 5% 605 4 1 Bl
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FESZ K 4 (Toll Like receptor 4, TLR4 AR
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PE, TSRS TIIAR O 4731 Al
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Bl RN BE BRI R AR SORS T MR &
AL BRI, AR T 25 B R P A L
1o NS ZH 00 5 B AR A7 B R) A0, AN
AR 2 SR X ALY T 25 W) O BURE, e T 5
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HHLHIRE Mo CD8™ T 20 M AL A 554 T 4h i
WL, X — R TSR S TR T AR/ NN it
PP TR . A, ASH AW RI U
AOBTIIRE TS, T SRS 40 Hep—2 F1/IN R
RO Bl6 ARk IIEEE, I e AL S P )
TS AR SH-SYSY 4R """,
i — 98 T NSO E RS R
25 HEATIER

ANZEH . ASZHINSEAYHRA RER
SEEWTTIIRE, Wit A ZRE PR ENLR
BIERGL . Hh, NS 2RI IR i G
PR —O7 L, RS TR AS 2R
W R WENLES 3 34/ ( phosphatidylinositol 3—kinase,
PI3K ) / #& 1 3% B B ( protein kinase B, AKT) A
TLRs/NF—xB {5 i, 3798 RAW264.7 4111 11
I SAE R TR, TS B B S eI
R Ty —J5H, ANSRYEZHREREIEE CDAT T 4
JE AN CD11L" E WA A 175 B AR, I S g
ORI Qe e R R T R AR N R E
PER M, NS N 0 T An i hRg . STt
PR E VR MR RERE ) (R BT W5 O
JH SOD & i 4= MDA FEAIR ), el iR &Pk
FRAER N /N B SR e D RE A L B T
| AR AR, N AS TR AR
9B ELWR AN M AR T RE . F AR A D A0 B PR AT Th 40
JL53-5 AR TRV S M 53 o PR e 2, 3%
FIFTEFE T AS49 40 51 0 B A G AR
e FOLHIZET, AZS 28y SR 2L -1
T 220k mI G S O EL R AN e T TLRs, T i 458
22 2RI FH (mitogen—activated protein
kinases, MAPKs ) {5538, 5200 LA A 3G 5 |
S ST IR MY, SRR O NS e A
P RISt T B B A
2.6 LIMERZGHRIPIER

NS &R . B B A YA
PERUT B B RO AR YER, iSO
JH D UVBRTP . B O I R B ) A2 K B iR
O WLABHe 1l P8 P 0 55 22 T Tl af, AR I AL
IS RHIE: 205)- A S 2T Ry, 38 1 B0
PPARy 146l 1l 8 - 5 JUUAH i 38 GBI B, e 5 R
PefgsE k" AN SR Rby U A i i 114

https://yxqy.whuznhmedj.com

1587

FTL-13 5330, G 55 5 5 B SR IR 8 6
('signal transducer and activator of transcription 6,
STAT6 ) {551 %75 3 M2 B s 24 i A, i
AL IR BOTAR, MRS RE B bk ks A Al AL B
P U AR LA N RS T, NS RRE
i PI3K/AKT/ 4 B B — AL R & W (endothelial
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