978 ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 10,2016

- SRIGFFE - [3XEZHE] 1007-3949(2016)24-10-0978-05

=R ireEIRE A E R REER USRS R4 B i
T F 17A  AAYINEA 3 10 M EABE R T~ o 323K A RS

XERK', BNE, BEE', ==
(LLWAFESRFE _WEERS AFA LA EFET 250001;2 0 A FEHXKFEAMESR, AL FET 250355;
3L AKRFERELALETHLER, LA EFET 250012)

[E@EiE] =LiEed,; FRHBHERNL, @A T17A; A@BAE10; WERLEAT o

[ ZE] HE AL =L B L3 (TPNS) SISy ARHBA AL (As) > RIRRE A4 i & 2 A% 17A(IL-17A) |
MR B F o INF-o) Fo & B iA-% 10 (IL-10 ) KL # e, Fix HIEEG E LA BB (ApoE™ ) A& 08
BRI, R 20 Bl a5 A AR AL 8 R TPNS K /A48, A 2545 54T TPNS 40 mg/kg.120 mg/kg # & 8
J ., KA A A Fh A H AU B2 R f F SR B B2 (TC) H b =85 (TG) K% ERs % & J2 B 82 (LDLC) K& ;
HE % & LR 583 & 5F 3+ L pe sk @ A7/ 6 B2 @ 47 ELISA s 40 M) /)y 5 PR IE 3 A 4 49 8 TL-17A (IL-10 F= TNF-oa &
i, R TPNS T A& ApoE ™ s K89 fo 7% TC. TG . LDLC K&, K7 ¥ 28 TC . TG . LDLC #E 5 1 A 16.4+2.2
mmol/L.1.36+0.23 mmol/L #= 5.9+1.2 mmol/L, # % 28 TC TG ,LDLC # & 2 % %4 28.2+4.0 mmol/L.2.08+0.17
mmol/L #= 10.0£1.9 mmol/L, £ F A % FH (P 3§<0.001) , TPNS H3ELE As BERBRGER (BRABAZ K DHF
TPNS 2089 323k @ A2/ % B2 @ AR5 A A 31.3%+5.1% 14.1%+5.0%F= 24.2%+4.9% , P 3 <0.05) , K #1% TPNS T 2
FZ D RN A 4 JE 6 TL-10 Fk | SR A1 £ 7 2 5 (40.9+2.2 b 36.3+2.8,P<0.05) , /> 7 & TPNS
ek S Z AR A2 £ F A%t FESL, TPNS 7T VA AR R RIE 2 A4 4m i 1IL-17A F= TNF-o 89 R ik A KF &
WHRERFE EFAGTFEL(IL-17A 18.1£1.5 1t 22.8+3.1,P<0.05; TNF-a 18.3+1.2 }t 22.9+0.7,P<0.001) , %5
£ TPNS 7T A4 ApoE™ ™ s ® o7& TC TG . LDLC #7K-F , 7+ & M RE £ A4 4m i 1L-10 69 Fk | R B 4K TL-17A
Fo TNF-o 69 £G4 X T REZ A0 As 09 T ZAUh 2 —
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[ ABSTRACT] Aim To estimate the effect of total panax notoginsenosides ( TPNS) on expression of interleukin-17A
(IL-17A) , interleukin-10 (IL-10) and tumor necrosis factor-a (TNF-a) in apolipoprotein E-knockout ( ApoE™") mice.
Methods ApoE ™" mice were fed with a high fat, high cholesterol diet containing 15% fat and 0.25% cholesterol. At 20
weeks of age, ApoE™" mice were randomized into three groups, the model group, the TPNS low dose group and the TPNS
high dose group. Mice in TPNS low dose group were given oral doses of TPNS at 40 mg/kg, once a day for 8 weeks.
Mice in TPNS high dose group were given oral doses of TPNS at 120 mg/kg, once a day for 8 weeks. Mice in model group
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were given an equal volume of distilled water orally.  After 8 weeks, blood and aortas were obtained. Serum levels of
lipid were analyzed, ratio of plaque area to vessel area and the expression of IL-17A | IL-10 and TNF-a were examined by
histological staining and ELISA respectively. Results It was observed in our study that serum levels of lipid, ratio of
plaque area to vessel area, and expressions of IL.-17A and TNF-a were lower in mice which were given TPNS.  Serum total
cholesterol, triglyceride and low density lipoprotein cholesterol in model group was 28.2+4.0 mmol/L, 2.08+0.17 mmol/L
and 10.0£1.9 mmol/L respectively , which were 16.4+2.2 mmol/L, 1.36+0.23 mmol/L and 5.9+1.2 mmol/L in TPNS
high dose group (P<0.001) and 20.4+1.1 mmol/L (P<0.05), 1.91£0.25 mmol/L ( P>0.05) and 8.0+0.8 mmol/L ( P<
0.05) in TPNS low dose group. The ratio of plaque area to vessel area was 31.3%=5.1% in model group, 14.1%+5.0%
in TPNS high dose group and 24.2%+4.9% in TPNS low dose group (P<0.05). High dose of TPNS could down-regulate
the expressions of IL-17A and TNF-« in spleen mononuclearcell (TL-17A 18.1+1.5 vs 22.8+3.1,P<0.05; TNF-a 18.3£1.2
vs 22.9+0.7, P<0.001). On the other hand, high dose of TPNS could up-regulate the expression of IL-10 in spleen
mononuclearcell (40.9+2.2 vs 36.3+2.8, P<0.05). Conclusion These results suggest that TPNS could prevent ath-

erosclerosis by lowering serum lipid levels and regulating spleen mononuclearcell 1L-17A, IL-10 and TNF-a expression.
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TPNS may have implications for clinical treatment of atherosclerosis vascular disease.

Bk FERE AL ( atherosclerosis , As) F& /™ B 1l &
N AR UL, As 19 A AL 3 2205 SR iz
{27 L/ Al 3R A AL A A 2 0 F T L4 i
SEREFE VLR S UL, 1999 4F, Ross' ! 7E45 15
BN AF B LA b B 4E 1 As ANURBE BT PE
PRI , IS — PRI RSN . JAE M SN TE As
(TR RN i SRt e v ke A T R AR T, 2 S R
AFE K 2V TE R B Ik £ 5 1E (acute coronary syn-
drome , ACS) & AE ¥ B2 JF K2, 2 = Fl
PAZEEY, 2R ERA WSS 52, B
A AR AL T AR S A 2% T R B AN
At I e, =& B 21 (total panax notoginsen-
osides, TPNS) &1 24 =L ) G PE /. FEIRIR
b TPNS R i) 2 8 700 i I A SR YR YT
BAGRYUONE BT As 5035 Bk Bk 1P 13 45405 56 1
Y ERATHT A5 b, TPNS 1T RLR I/ B
FBhlk As BEH A5 AE BT 40 (cell differen-
tiation antigen 40, CD40) | J& it 4 J@ & 1 i 9 10 3%
K, IF AT 0 AR A RIS %% B B 25 ((oxygenized low
density lipoprotein , ox-LDL) 175 5 i A # ik 4 5z 4
A CD40 | M55 20 ARG B4 1 A2kt AR5
B FEZRIT TPNS X S50 As /I BRI B4~ 4% 41 A
IR A/ E 17A (interleukin-17A | TL-17A) fi
JREYRFLIA T o (tumor necrosis factor-a, TNF-a) FI H
A% 10 (interleukin-10, IL-10) Y520 | ik —
PRIT TPNS Bjif As 1S BEpL

1 #RFFEE

1.1 SREEEh¥ K 254
8 % A M # 8 & & E [ B & (apolipoprotein

E-knockout, ApoE™ ") /N 24 R SPF 4, & 2 & &
C5S7TBL/6), W B b m A F EFH LB a4 F 0, 3
Y1 & & #3F SCXK (%) 2011-0012, TPNS ( 4
40% A\ % 24 Rgl ,32% A% 24 Rb1,7% = L 54
R1) W B LR 2 @A fr,
1.2 FENRESEA

RPMI1640 40 fg 35 3= 7 1 B 5% Bk 7t /R & 4 1L
FH AR ANF, B4 E (FCS) & £ [E Gibeo 2
8 & . mouse IL-10 ( 5 DKW12-2100) | mouse
IL-17A( 4t & DKW12-2170) 71 mouse TNF-a ( 3 &
DKW12-2720) ELISA 4 33 7] & 24 1 B 3% 3] 3£ 7 4
EWHEARARAF, OCT Wk K4 FAHEA K £ H
SAKURA /A F] 7 . Biofuge primo & 3, % Gl (/2
Heraeus A 3] ) , I ER T EAR (FT L2 E B ),
BE AR L ( % [E Thermo A 7| ), CO, ¥ 5= 4 ( %
Thermo /A & ), S648 ., # 18 i A& 8 4 ( ki BT &
#J7) ,ELX50 B 3 kA AL (% E BioTek 2 &), 41
M e W (% E BD / F ), Hitachi 917 Roche
Diagnostics 4 B 34 4 ft. 4 #1 1 (4% & Hitachi /2 3] =
&), Image-Pro Plus 5.0 B & F 0T 8 1 & %
Media Cybernetics /A ] P, BX-41 B LR HE
A IXI-SL A ] B A6 £ % 4% & H K Olympus A 7
KPR YL S A4 /2 [E Heraeus /A ] 4 7, LEICA
CM 1900 7k Z41 F AL, 48 [E Leica /2 8] 7= i
1.3 WIS BASHRHERIE

ApoE™ /N B AL K 3 41, B A4 TPNS /7|
EAMTPNS AR EH, H46 A, AL FEHEK
BB 35 (15.00% fig 1, 0.25% FIE [ B2 | 84.75% = # 15
AR EE 60 KE A ), /N 20 A # B, TPNS
INFIE %5 F TPNS 40 mg/kg  H 5 8 1 %k, A7



980

ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 10,2016

B4 % T TPNS 120 mg/kg & 0 1 %k, HEA 4
HF02mL W AELAEE , BFH 1K, MNRETF
B JE Y 8 A,

1.4 BRI 88 R /) BRURER AR B2 A 4% 440 B B ol 2%

(D ARARH & DNRA A EEE 12 h, T 2K,
10% K & 4.8 0.04 mL/10 g &) & 8 15 0% 51 FRBE,
R B A 1 mL,1500 t/min &% 10 min, B 7,
-10CHRE, &/, 15%EHHEEINREE THEL
fE& b, THEE ¥ M JEE T A 2 mL RPMI1640
BRBEBEOE T, H 0.9% % % KM AR E
THEEEF MG, B £ 20 ORI £ A £ 30 Ik B BT £
ik, 4% % REPBEE T, &R, (2)/NREIEE
ANAZ 2 H B 4R A AR R 200 B R R AT B R AR
4 5% FCS ) RPMI1640 3 7 i # & 20 L & i,
1200 r/min %8 B0 5 min &3 EiF, A 2 mL
T A A M E, 1 min G 1 mL 2.7%
NaCl 3t 7 4B 4 , B fm N 1 mL RPMI1640 ¥ 3 7 B
47, 1200 t/min B 5 min & F L3 A 2 mL A
10%FCS # RPMI1640 3 3~ i & & 40 f 3k 7 /) B
JERANZ A, S R e W E 4 iE A
90% A -, BB E A= B St Bodmhe, B a0 i
LR ERE 1x10"°/L, ¥4 M E 96 7L KN
F,500 WL/ 3L, A NRIE 6 AL, B @i E T 37°C .
5%C0, xR H 48 h 5, & biE, -70C 1%
T R g T
1.5 IiEZ4% i mAs ik E

F| 1 2 & Hitachi 917 Roche Diagnostics 4 H 3l
Ao A E N R o E B E B (total
cholesterol, TC) | H# i = B (triglyceride, TG) & & %
J& Mg % & BE [E B2 (low density lipoprotein cholesterol
LDLC) ,TC TG & fl £ % ,LDLC Xl H# %,

1.6 HE F@EMBEHIRERS

H % R B E E 8y E 2 Bk OCT .38 | | & 0k
FY R, B E 30 ORI AR 100 wm 3% 24 Y1 0k &
MHEOK, FRKIMKF E3ANAL T, FHMF3 KK
K, ATHE e W ZF AR m R/ ERER,

1.7 ELISA %) G2 B AR S8 AN 4% 40 A& 1L-17 A (1L-10
M TNF-o %

BEZAMNERAFTHT, BT ERFLRF
B RK AR B 3L, F 3L 100 WL, £ B & (8
R EF)MEAEI, I 100 pL, L EF
B, Z A EARERILHMET, 25w N B
J& By A A E AR T B A TL-17A 47 IL-10 4% TNF-o 4

MATHAE 50 pL, 5= EHRE ,37CEEKBEHRT 90
min, B 30 AR 4 K, i NF BB AR T A A
48 (HRP) ,100 pL/3L,37°C 38 & 30 min, W4 4
K, N TMB % 7,100 pl/FL,37°C# K| F 15
min, A8 Nk IR 20k KR BEAR L 450 nm KK AL
B % & 18 (optical density,OD)
1.8 SitF4abig

LI B AE s Ko, 416 £ 7 K A one-way
ANOVA 7 g #e e, Fir & 038 50 oBF 34 6 L SPSS
11.5 A L P<0.05 H 2R H ST FE L,

2 & R

2.1 TPNS X/NRIME TC TG K LDLC 7K FE By #2 M

SEERFR B ApoE™ /N B IMLYE TC TG K& LDLC
YIHLR T, 45T TPNS Ja , /N RUALAE A AS TR A2 3 1Y
WA, SACRIZH A [, TPNS KA 2H 22 S 196
PE(P<0.001) , TPNS /NFI A FR TG 2 % TGt it2
B XAHMNP>0.05), TC LDLC ¥JA Gt 2% (P<
0.05) . H K ) TPNS B REZRAL T /N i 1
TPNS( P #1<0.05;% 1) ,

& 1. TPNS /MR L& TC. TG & LDLC iR ERIBNE (v,
mmol/L)

Table 1. Effect of TPNS on serum levels of TC, TG and
LDLC in apolipoprotein E-knockout mice (x+s,mmol/L)

sy 4 n TC TG LDLC

AL 6 28.2+4.0 2.08+0.17  10.0+1.9
TPNS /M4 6 20.4+1.1"  1.91+0.25  8.0+0.8"
TPNS KFIHEL4L 6 16.4+2.2™ 1.36£0.23" 5.9+1.2"

a  P<0.05,b & P<0.01, 5#RIH LA ;¢ A P<0.05, 5 TPNS /)7l
AR,

2.2 TPNS 3t E shBkBIER E R A9 220

S R E IR ME SR ApoE ™ /NEULE 28 JE I
F B RARR ST B kS8 L BT R IR A s AR
78K As BEBRLAYTE B ; TPNS 4 BE B AR U4 /)N, 5 JR)
FRT 3l ks> X AL, 00 TPNS A5 1E 2% As BEHIE MY
VEHI (B 1), KERIZH TPNS oI & 20 F1 TPNS /N
o 2H /N B S DK BB B A e AR A R 0 31.3%
+5.1% 14.1%+5.0% 1 24.2% +4.9% , =40 ] FL %2
Z 5B B EM (P 1<0.05) ,
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2.3 TPNS %it/)s R B AE B2 A 4% 40 B [L-17A [ 1L-10,
TNF-a FRiER 2T

BT I, K5 TPNS A AR 5 /) B
MZAMLAY TL-10 Fik , SRR AR LL 25 5 A 3
PE(P<0.05) , /N 2 g AT T e fa 3 (H 25 7 o 40
TER Y, KR TPNS AT AR AR /IS BR% 40 g 10-
17A F1 TNF-a 13R35 , 5BIRI A Lh 22 S 349 A e it
27 X (P<0.05 8 P<0.01) , H K5 TPNS RCRAK
F/NFE TPNS( P<0.05;% 2) .

2 2. TPNS 39 /|y B B8 A 28 A #% 48 B TL-10, IL-17A TNF-«
RILHIRSNE (w£s, ng/L)

Table 2. Effect of TPNS on expression of IL-10, IL-17A,
TNF-a in spleen mononuclearcells of apolipoprotein E-

knockout mice (x+s,ng/L)

| n IL-10 IL-17A TNF-«
IR 6 36.3+2.8  22.8+3.1  22.9+0.7
TPNS /M4 6 36.9+1.0  20.1x0.5  20.2+1.3"
TPNS K= 6 40.9+£2.2° 18.1+1.5" 18.3x1.2"
a A P<0.05,b 28 P<0.01, SHAEIL AL ¢ i P<0.05,5 TPNS /Nl
A,

303 it

AT LI A5 RR W B IR TR ApoE™ /IR
1E 28 AT YA As BEHAGIE AL, TPNS 7] LARFAK
ApoE ™ /NRAYILYE TC TG . LDLC 7K, SEZE As BT
HLIe i, % 5 TPNS B LT 5 /0 BRI B A% 4
JfL TL-10 AR, FRAK /S BRUBLAE SRS A 40 TL-17A
TNF-a (933X,

1992 4E | Piedrahita %510 37 FH 3 AT ¥R 55 R 1%
Ui it ApoE™ /IR, H AT IZ3h WAL 2 2 sy
As WFFE SR N FH B R )12 ) 5 DR R o s R 7
5~6 JEE ApoE ™" /IN BRI AT DL S A2 40 AE I35 PN B
- ZER 2R N K A AL el N B T RS, 10 JR S AT L

BT 4540,20 JAJG BT BRI As A £F 2 B

NZE AR IR BRI TPNS K F 4 A1 TPNS /N4

Figure 1. Mice aorta plaques stained with hematoxylin and eosin

HoAs ASSE Rz, a5 Kb sh ik an 32 sl kAR &6
W Bk G 32 3h kB B ik R Bl ik A T &
Az R IR R o AV KT T R As AR T
PR T FEARTE T R, AT S R
1,28 JA# 1 ApoE ™ /N B 3 8l kAR 38 & 7+ 3 gl ik
B As BEHUE AL, 3% 5 DA R BFFEHIAT

i MR & 8 LDLC /KT J2 As RAE KRB
By E R ZE  1F 209 LDLC A 38 ik 40 i 1] Bt 10 AL 5
Py Rz R AR AY LDLC 8% 8 Ak 184 i ox-LDL,
ox-LDL 1] DL B Wi 240 M 75 WG I B oR 4, Nt As
FOERR' [ N A Z IR 5T 2 W IE AR 16 T Ak 0% AE
2% As HOUERR  BEMNBEE R E R RATISE
LW, 2 TPNS 1697 5, /NEUML IS A9 TC . TG M LDLC
IR AILH A A [6) R B A B AR, X 5 AR B 5
HFE ) R, T ATWEEN 44T TPNS 3697 /)
B As BEBR I R/ 45 1T BUA AN [R) R B ) A1, LB
# TPNS FlH A3 K, As JE AT 22158, X R W
TPNS A #ELZ As SRR AR DA 5 0 s
YEFZE VI,

IL-10 J& —FP B0 2 11, 76 As A8 TIL-10
A H CD4" CD25" s I8 557 T 4 B2 ( regulatory cell
Treg) 53, IL-10 GESSHN BT 45 T 40038 5, %
fI% Th1 A1 Th2 207, AT 38 5 #0642 26 20 B X TNF-
o HAHLA E 6 (interleukin-6, 1L-6) . H4% 40 il #4
A NEE ] VS 18 (interleukin-18 ,IL—IS)%E/‘J
A BT R R AN | I 200 i RN ST T UL 400 A S5 A 4
LAY JPE S , T & HE T As FEF™ L I R 5%
T, 5 IEH AR SR e B0 UF BUE AR L, ACS
SR I TL-10 A4 2 sk 202 1 i 2% Bt 4 20 i R
T IL-10 52 R AN A T TNF- TL-18 5 1)38 24 -
WA BT As BEH AR e FRATAEE L E W,
TPNS 7] LAF & ApoE ™ /)N B4 LA B A% 40 L TL-
10 B3k, F BT ae@ i Al Th1 A1 Th2 &N,
HELE As [HERE,

IL-17A J2—Fh &4 155 MEERMEEA, =
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S P AR AR B T R EL AR Th7 2050, TL-
17 it 5HAZ K IL-17R 456, /]S C W
Feik MR H T 1L-6  TNF-o 25358140, {233 As
AERETS IR R A SE R B, ACS A I b IL-17
1L-23 IL-6 \TNF-o W i 38 55, H 5 1 /)b 1 B 4 5
IEASENS SRR T R WHAE ApoE ™ /N AEAE
IL-17 B 2235, il 1L-17 BV AT 4 As 95748
WA FRATTE ) ELISA FARKNE] TPNS 7] LA
FEAIC ApoE™ /N E B AZ A1 Y TL-17A B TNF-a
223K I TPNS $i As /E S HAMH 1L-17 5
B R AE S A 5

ZE L RT iR, TPNS 0] LLFEAR ApoE™ /N BRI 15
TC TG .LDLC 7K, Fti55 ApoE ™ /IN BRI SR~ 4%
YA IL-10 YRI5, [A) B B AR IL-17A | TNF-a 1Y 3R
5, X AT RESEHPT As EHZENLHIZ — .

(Bt ARMFH LW ARFTHLEREFHR
P K A B A IR R R )
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