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Regulatory Effect and Mechanism of Araliaceae Traditional Chinese Medicine on Cholesterol

QIN Qin, FENG Bo-lin, TANG Li-qing, YANG Xiu-fen"
(School of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530001, China)

[ Abstract | Araliaceae plant Notoginseng Radix et Rhizoma, Ginseng Radix et Rhizoma and Panacix
Quinquefolii Radix are famous Chinese herbal medicines, with anti-inflammatory and anti-aging effect, as well as
obvious effect on cardiovascular and cerebrovascular systems. Studies have found that the metabolism and transport
of cholesterol may affect the function of the cardiovascular system. Cholesterol can be divided into high-density
cholesterol and low-density cholesterol. Cholesterol has many physiological regulating effect. High-density
cholesterol has a protective effect on cardiovascular disease. When the cholesterol metabolism in the body is
disordered, low-density cholesterol is increased, and will cause the increase in the risk of cardiovascular and
cerebrovascular diseases. By consulting relevant Chinese and foreign documents and materials, we found that
traditional Chinese medicine Araliaceae has a significant regulatory effect on cholesterol. It can directly regulate the
cholesterol level of experimental hyperlipidemia rats, reduce total cholesterol (TC) and low density lipoprotein
cholesterol (LDL-C) in rats, and partially increase high-density lipoprotein cholesterol (HDL-C) level in rats. Tt

can inhibit cholesterol synthesis by inhibiting cholesterol synthesis-regulating genes liver X receptor-a ( LXR-a),
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peroxisome proliferator-activated receptor y ( PPARy ), cytochrome P450 7A1 ( CYP7Al); and up-regulate
cholesterol metabolism genes peroxisome proliferator-activated receptor-a ( PPARa ), PPARy, CYP8BI,
CYP7A1, LXR) and body ATP-binding cassette transporter, ABC transporter ( ABCA1, ABCG5/8) to promote
cholesterol metabolism in the body. Araliaceae plants may play a neuroprotective role by regulating cholesterol
metabolism and transport in the brain, and improve neurodegenerative diseases. Studies on the effect of Araliaceae
plants on the metabolism and transport of cholesterol in brain will become a hot research topic in the future. The

above review is expected to provide a reference for further research on the lipid-lowering effect and mechanism of

Araliaceae plants.

[ Key words |

EmMA P = L NS S S E
LRI, b = LR, AR, S,
R FER Sy . SWFIE K B B R ) RE 15
R R R [ A BRI B AR TE TR ik
WG DU St g e U B oy 5 RS O R K
JHARIAR 31 v 6 o sy, Hrh o 2 i R R [
(HDL-C) 2% 8% tA Ry A Bly B AR A XUFR O Bk 9 & 1R
SR, PR Ay 8 T L T e 4 ) L ] R B A T
P NRE F B [E B (LDL-C) 5% B & DA TE Il &
S ELAE S 1% FE B K ) B He 7 LR 0 15 3 bk 3 B A
25 1A 0 I A e 0 IRURS: o LN B AE 4 AS A AT DL
PR 24, 1677 R P ) N, 28 7 Dk 24
B4 8 7 ol 350 T B i 5] ol SR T 200 20 B R R
YRR, L&A =LA smEagy B hS0H
LR IR E R Ll RS, SAASH
AHFEERRF REP LS, SAUESNA
OB HE E R B R A . B A I O A R Ik B
JREHE (BN R e ) 4 LATR 45 3% 20 M 5 IR T 52 1
PG 32 R B S AH AL, B8 5 A 48 R P
v 24 4o IEL [ 52 6y 945 1 D B WL IF 5
1 PEEEREEKREEEHHR

FUEL [0 522 00 P ) A 25 0 R 2 =2 — o UL
JE A LA N A 3 P ) O IR R T S
R E BT, 2R 4 VR0 N A IR AY AR [ K
- Lo P AR BN A0 A2 2 RE AR T, LI 6 3
A5 2L 15 B IR S R B I 28 T e R 1 5 9
FE 0 L I e S R IR RE ) 755 1 TR R A
FUEL 3 s T D S/ i S
L1 BEE BRI I E B L Z B CoA i Jit
KL 7E HMG CoA & FU M A1 HMG CoA iF Ji il ) 1E
B R EE R A AN 2 %
P450 7AL(CYPTAL) X i BH [ B % 0 7 -5 55 B [
P2 JFT B I W 20 0 0 T 40 Gl 2 40 LY CY P27 AL
LA R I 27 - E [ s, 22 CYPTBI AR

- 198 -

Araliaceae plants; cholesterol; regulation effect; mechanism

WP T, 27- ¥ FE IR [ B, CYPA6 AT 7 i P AR 15
JIEL 3 P K 24 S-358 L I [ e, P25 CYP39AT RIHE
SR T, 24- TR IENRE B, X AR 1 AN EE 2 AN EREE
P2 [ W 42 CYPSB1 A1 CYP27 AL AR i TE 1 49 9
R A TR, A A MR TR 3 A R £
R (ABCBI1) , £ 241t 25 M 5 & 11 2 (MRP2) , B &
ATP 245 & & F C K JE i it 2, ABCC2 ( MRP2) Al
ABCC3 (MRP3) 9 £ I HE A BB v, BB 3 ACRE 45 3k
AN B I, e Ah Na® -2 B IE R O 1A 5% 12 £ Bk
(NTCP) ,SLCIOAT WFERIAH . WLIEl 1,

R HF = B R 45 4+ & %32 & 1 (ABC) G/ABCA
DU AT K R ] st i AL ] A 38 7 ) % iz 31 HDL, SR s
A T ME 2 — A A R 2 A HE A . WL
1. 7E/Mg,JEe 2 P50 C1 L1 ( NPCILL) %% 32 f& B {2
MR B % B A ds iR, ATP 45 & & G5
(ABCGS) fil ABCGS #% i (R NI/E AR o WLIE 1,
1.2 i AR RS (o AR GET s A A 08 il A A iz iR
P R IRIT IR OC R i CYP46Al
SEAC AR R B B 24S-3% R [ B A BR 3
CYP46 AT X3 IE [ B 0 J 24S-98 6 AR [ st et L [
Fist DG P G 3 T B A G B A A, UL R L. JIHE EE
24 S e JIE [F] i T A 3G PN 40 A B S, e
LA D AE S o TE B BE T AR 1 (APP) LA
PR B YVE M AR 1 (AB) X 28 0 1Y 7 M FI Tau
B U i R Ak 7 BT IR 2R U RS (AD) & o AR
SCHEVERT . O A BFOY K B 24S-55 B I B T 5%
VEMRERT IR R (1 APP B2, > AB A
RNA T4 42 AR 4 il 1E & /N B S CYP46AL, AJ fifi
ABHERL, Tau & 1 % WM 1k, H AD /NG 5
CYP46A1 ik T [, AB HE 1T, 24S-¥5 3 J [#
5 Tau 2 [ K96 B 22 A0 56 Tau K A S 09 AD /)
BUE T CYPA6AL 3615 T [, 24S-5 Jk 0[] i [ 1% |
JIEL [ B HE R, FR B CYP46A1 AIRES 5 AD 9 R4 &
J 1) , BB W5 & B = LE 3 J% ( Huntington’s HD )



5525 55 10 RELEATFZERE Vol. 25, No. 10
2019 45 H Chinese Journal of Experimental Traditional Medical Formulae May,2019
FRH CYPA6AT JE [H B B | ML 3 24S-32 Jk I [A] B R
b CYPA6AT SE IR R /I BRI P 81 3 L, 24- |
CYP27A1
Fe LM BRI & HD RRERR . A B YPASAL
PN > - . . (40 o i 5 W4 ) CYP7|Al ABCG
FE R BN N % 15 1K ABCG1/4 AT LA 1 5 552 7 24- Rz 8 ABCG [/aBCA
2, H 2 4 g2 | = R oK (i 4 )
FEAEH AN ) DL, 5 B4 5 Y S
Wips g BB ABCGL/A JE AT LU y 4 0By e p——
PEIF WA AB B E CYP7BI CYP39A1
s v e A . . lABCG/ABCA ABCG
1.3 JJE A A3 0 B B 25 DR R R 0F 58 AQIf R

#  F) 40 ML (5 % P4S0 [A] Tl ( CYP) Ml %% 53 1k
ABCA F1 ABCG = %257 i) S8 Ak 0y Tl A4 38 7 790 985 0% =2
{A y (PPARy) FIHF X %21k (LXR)-a/B B ¥,
TENFAnAE ™ FIE W4 : PPAR-y A 30% LXR-a,
L iE CYP7TAL F1 CYP27AL, i 3k IR [ B 4 4% 15 ;
PPAR-y i& ] ## 3% LXRa, I i % 2 & ABCA F
ABCG i #F I [& B 0] HDL %% iz 42 i JIF [ st DA JH- 448
Jif 1 200 Y £, E M 40 L PPAR-y T 3% LXR-
B, L3k CYPA6 AL Flf iz th ABCG, {2 1k IF [ s A i
TS, O A K B B9 BF 58 3F W1 3005 I A PPAR-y AN
LXR-a, % 5 CYP46A1 F1 ABCA/ABCG , ] L gig 36
IR BRAE 00 4 AR L 7 AL R A R 2 R AT 1 R
T WA 2,
2 (hEGR)KRNFEMEEY hE

FOMBE WA, T AT K Y R b A
P P EAA SR 22 J§ 160 Z R, O A AT {25 Y
A 114 Ff, Z25d A5 B 2015 fRQHTEZG 80 Y
WSk IOmBHE S R 254 10 FpL a3 H1E =B A
a2 NS VS RN Ik s kT
Z JHHL,

b EEFam M, BAC Y BB & B =
b AR R A R R, 3 X0 i I R g8 ALA AR
L FREBLR WU L LS D AB ET
KA, B TG 25 AN, BURZ B S R LA B 5 A
AR AR, S R, B
TER SR NS B, A S e e Bl Wi,
PUREVER , TRIEEX 00 1M 8 28 5 6 100 41 i 487 P4 Bz 4
P T, B O LB I, AR B ML I A s
RSB A ETR A, 25 EE R 5 A1
To R B I, R 2 I RO S, PE RS SRR AE
S R FREEONER, EEEHN B REANS
BAF s MR s AT, Ir L2 MAS =L
FA TR 9 25 BEAE T, e dn e 28, AR 400 UL 40 il 452
R oM EZAERR S BRI, 2 HE, 5 A%
HAHUMER. M FEEAASERI, IV,
V., AZ 1 Rd,Re,Rg, ,Rg,, = LR R, fhA

7. 27- ZZHHERE 7o R EEEERE 7. 24- — B3R

ABCG|/ABCA ABCG
ABCG/ABCA
v

il

CYP8B1
CYP27A1
+ABCG/ABCA

VIZREHE ()
NTCP#k#1%iE | BSEPRIMRP2/3{EHEREIE
ABCGS5/8{R i3 E

Y

et

e

Y

7]

JFHE
ABCGS/S{EHWIBIT NPCI1L 131 % e
- > +—

EER (aE)

B1 BEBRSMEEZEE ENFTERUBMBEE (AL
ke A )

Fig.1 Major metabolic enzymes and transporters on cholesterol

metabolism and transport pathways ( cited from the literature!>®)

modified )

LDL— ox-LDL — 88 — I XR-a/f

"\ e

PPAR-7 ABCA/ABCG CYP7A1/27A1/46A 1+ 32 [F BE

HDL A3 ¥ iH [ B i tH
FFAIML BN . M — 2 iAo

B2 BB [E B 4K 50 H B 80 B E AL
Fig. 2 Gene regulation mechanism of cholesterol metabolism

and elimination

ZREF, %, BA SR EZEZ
EH .
- 199 -



525 H455 10
2019 4£ 5 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 10
May,2019

3 AmBEYATEEERNERBESSFH
ERRHEIHR

3.1 AR Y IR EE RS E R T =k
PR RE S LM EEERNRS, BA 2 My
Wk, S=CRE MBS, HEa 24
ANZ B, — CWREA, HEYSTAAS R
# Rb,,Rb,,Rc,Rd,Rg,,Re,Rf,Rg, ,Rg, A1 Rh, %5,
Hip =t e et &I ASE, =L PPT AL
5 PPD R bl 2 3: 1, fFEAZ=H K 2:1, Cicero
DU R B AT = B (43 mg-kg ' d T R
86 mg-kg ™ +d ") AT LA 5 R A R BRI i 3
B AR B (TC) A LDL-C, SUN % R i fe M 2 47
BEAO B IE RIK AN 7 T0.5 ~ 10 g-kg ™' #Y =L 2
WO AT LB 3 B I TC, LDL-C & i, XIA 27 [y
WF5E i K BLAE DR R R N 0.25% ,0.5% ,1% (w/
w) B =LA R R I k& K RS A9 TC, LDL-
C A J+ %5 HDL-C, LIU 45 % Bl = & & ig 4 PNS
FEAR M TC,LDL-C, Jf 1 %5 4 = HDL-C 7K, 9477
i G V6K 555 2 ok o3 R B AR 0 . SE B & B = B
R (PNS) T A% 52 36 1 /25 B I 5E K B I vE TC,
LDL-C, F} % HDL-C/TC"™" % 3¢ 2 B 5% % 9
PR S5 F 5 M K L 200,100,50 mg-kg ™" =k
B, B A BRI YRR IT U 41 41 TC Fl LDL-C &
i ,HDL-C FF 5, 1K 4h 4% -F NG 107 28 1 9 L-02 40 Jig
100,300,500 pmol - L =" ) =& & %% il 7] L) F& A% N 1
{20 e TC & &, W1 @ 7 ¥ CYP7A 3 . WAN
2 UBEGE S BR /N BRLI IRON S 0 R B U T L) LA
i AH O i Oy X W3 B IKM J% A [ BE, CHEN
AEUY G NS 250 P R T LA S PPARy Kk
T L AE AT A S i 2 ik b3, XL 9 G 7 G
AR A Ay fg, AT I W TC, LDL /K SF B I
Vuksan %V FEBFE 0 10045 f 6 B2 2 08 SR
('T2DM) 1 5% Wi 1) IS 4 2 B0V 9 2 35 B e B I
T2DM & I fEF LDL-C, Yoo %" 1 75 ¥ 5 1
BT h % BUPE 2 TT L HDL % 4 52 35 389
AT 00025 H 1 2 A1 LDL e B 7K O I 25 B AIG . 35 ME 3%
2 VUG S I AT T VR S 1 0 S T T S AOIG E fig
WA AR 726 I M E K R ML T TC . E Y kg
R IRVE IS BT RE 0 BRI S5 00 P & 1 AR K B TC, 1
AR BRI YE 9 HDL-C K, 5 7 42 2 20 51
FARH R BOR b . NS WL BT S
 fig B A 1 A K BRL i 7 TC, LDL-C, {H 2 %} HLD-
C A, MR 540 % B it 5 B E
PN I Ag , B S B AR TC, LDL-C, - fg B i $2 i 55 5

- 200 -

P 5 i 1M 4E K B HDL-C, 7R fig fiff TC/HDL-C & LDL-
C/HDL-C Bl B F# A% o Lee %77 B 7 5 30 i 0 #b 78
TR ¢ 28 J 43 2 i N 5 1 0 5 ), & B AT DL g
&R W LDL F1 LDL/HDL, 2 38 3% Il 35 A 2.
Cha 257 1 % B0 11 AR ) 70 0 45 B WA 7 e v g
U A B 75 5 1 B SR /N B A S B o ¥ LDL-C ik
JE o DL ARG R, OB B R s R R
WA T 45 T S50 M O R R B, 35 AB B AR O RLAR
M TC 1 LDL-C, &8 43 fig 7+ = K BLAK 4 HDL-C K
S, U BT B A W A R AR AR PR e R R Y
EH o

3.2 TChNRMAE B A AR [ A nl R DN 3R A 5T
G AT TS K B T v NG I E AR TR K R 1. 08,
0.54,0.27 g-kg " =L BT L F i LXR-a S 3
K 2 T AT R, LA K R IR %
& (LDL-R) f 5 4 3¢ 35 $2 15 JHF WE 6F ifn Y 0 26 v
LDL-C A48 0L, Shin 25" % 8L A 2 w] L) i 3 #l
B JE 3 ) PPARy ) mRNA 3K 17 #0 ) HFD B
i (1 ) 261 /I BRUA A SR R S T At T A 2 B
NSNS 21 (Rb, fl Rg, ) &R T 3T3-L1
& 7 40 i PPARy . JT 28" p#F 58 & B = £ /9 1IF
TR ECY AT DL AR R B i g TC # LDL-C, [&] B
KB T S A SN LXR-a Y HE 5E
ABCA1,ABCG5/8, 4 CYPTAL {553k, ya /b i [#]
P 1 B, 18 % JHF U R A A 35 IR B %) CY Ps oA Al HF
5. LLZE B s R N =& 3 A A2 4T od
AE P I 40 0 1K %% B2 B 2 1 (ox-LDL) 1 4 FH 328 117
AP W3 248 i v ox-LDL /% 45 JCRN IR i B AH 3R, LDL &
— iz 5 0 ] kA A ] ZE 44N I A i K R
4% AL ox-LDL, 24 ox-LDL & & i), & #5547 (1 I
I WA B AE B KORE I A T %5 5 51 S sh ik A AL, ok
/b LDL (1445 B 42 4 iR [ 2 n] HDL %% 32 68 U 2D 5
ik i A B A 1) 2 2

3.3 HORHE A A 2 AR AR R 5 02 A O
B WA A AS ] LI L PPAR v, {2 i
JUEL ] AR 3, DA T I I T WANG 4
WAF 5 KBS EILR W = LB e R -
PPARa,PPARYy, B 35 it IfiL 0> HIE B S5 A% 8. AE M3
AUOURE Y kL = LR AE R, AT E bR TN
PPARy,LXRa,ABCAL fFikKF, SU 2 1 B
SR =L RAY R, @IS PPARy TR VR HIMR
1 ox-LDL i S (9 P9 Bz 20 51 %5 . CAO 251 iyt ¢
KNSRI Re 0] L 1§ PPARy #ill il APP 41 fifg
M B TEM AL 1 (AB) 7/, =L =B R M=t



5525 55 10 RELEATFZERE Vol. 25, No. 10
2019 45 H Chinese Journal of Experimental Traditional Medical Formulae May,2019

it B T LA R I v B R R G i DR AR TR R S B b
Fi g /N BLEG BRI B L RS AA & B RGE i &5 fH
[#] B A BRLUF D 9 CYPSB1, CYP27A1, MRP2, MRP3
NTCP mRNA JG 5% W, {H AT 5 5 J5 AC JH 40 ff 19
CYP8BI #1 MRP2, A& 2% Re ii5 CYP 8B1, A =
4F Rb, f1 Rg, 7] % 5 MRP2"' | Saito %" B 5%
RIS T HED /)N BRI S S48 ey, T DA I e
CYPTA Rk LiH, EAMREIMAS (O3
¥, RGE)70% W EEE& Y mT L7 v A [ 8 K U
JUE A AR 48 M ) CYP7AL, LXR, {H %} BSEP,
SREBP2 mRNA G5 1 ; PPD % A % 2 4f Rg,,
PPT 84 A2 24 Re, Rg, , Rg, ¥ 0] 5 J5UAC 40 i
ff) CYPTAL fHX] BSEP JCm ., JIA % i i 58 i
K =L BB (PNS) v i@ i LXR [ ABCAL {2
AL [ AR A DA T A% I I I 40 R 96 A &M iR ) 149 iR
[, {H X%f PPAR-y #1 CYP K& # 17 #HF 58, HUANG
YRR R = L MR A BRI a, b A Y
A1 J5T 0 PR AR KT DTS 35 I e-73- J Til 35% 7 AN
REAR B-53 MARE IS P , 3X W] e /& PNS FH 1L A A B

WL 2 — o Bl IR [ 260 75 B 58 PNS X 28 3 fin i
/INEL 8 (SAMPS ) fifi 2 21 2% > it A2 fiE /1 &% APP JE A
B SR R e I5F &2 B PNS 1] DL R 5 SAMPS [ 2% )
CAZRE Sy, HHL I AT AE 5 R 98 APP 3% PR 7E 5 3%k
FH B A K, L& FE BT NTRL 4 APP AW
BRI RLAD BE RSB fR 40 P 2 B = B R
R1 AT i 5 38 AB I M 5 4% w22 4 4P 45 1, 9F HL
BEAE T2 0 3 4y Mot PPARy 4+ % Shin %7 1F
BT PP 2 %0 AB, L, K T ot i /8 SR 25 50 R
12T RE S R S BTG P 2 5 U A R 2 4R AR
HIFF 2 T AD R 5 ¥ B9 A M B B . i S
1.2 S5A] 0, ok A8 il 9 CYP46 AL AR 3§ AE [ B3 F
24S-F5 KL JIH [ B i 12 0 % §5 38 1K ABCGL/4 & 42,
5B 52 1 VE R RE B AR R (1 APP [ B4, AT 08
T AB B ME R, AN AR 4 BE 08 K 4% b 22 AR A
JH Bt 4 18 47 M 0 R 75 15 ek A i P IR [
PRI N R s A 6, A Rt — B 58, T
R W 3 B 40 X B I T 4 5 4 B B o B R
ZEnLF 1,

1=
2

F1 EMAEVNETERSMEBRERSERRISHR
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