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Effect of Emodin from Polygonum Multiflori Radix Praeparata on
JAK2/STAT3 Pathways in ApoE =~ Mice Atherosclerosis Model

LI Mei-juan, WANG He-sheng®, WANG Tong-bo, LAI Chen-cen, LENG Chuan-long
( Guiyang College of Traditional Chinese Medicine, Guiyang 550002, China)

[ Abstract | Objective: To investigate the anti-atherosclerotic mechanism of emodin from Polygonum
multiflori Radix Praeparata and the effect of Janus kinase 2 ( JAK2) /signal transduction and activator of
transcription 3 (STAT3) signaling pathway, and its related factor suppressor of cytokine signaling 3 (SOCS3).
Method: Eighty male ApoE ' mice were randomly divided into 8 groups: emodin high, middle, and low dose
groups (40, 20, 10 mg-kg '), model group, positive control group ( Xuezhikang, 200 mg-kg™'), negative
control group (tween-80, 4 mg-kg '), normal control group, and middle dose of emodin + AG490 group ( DA
group). In addition to the normal control group, the remaining 7 groups were fed with high-fat diet and

subcutaneously injected with lipopolysaccharide, then stopped after 9 weeks. Mice were dosed on the 10" week and
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sacrificed 6 weeks later. The contents of JAK2, p-JAK2, STAT3, p-STAT3 and SOCS3 were measured by enzyme
linked immunosorbent assay ( ELISA ). The thoracic aorta was stained by hematoxylin and eosin ( HE). The
expression of JAK2, STAT3 and SOCS3 mRNA was detected by Real-time PCR. Result: Compared with the model
group, SOCS3 content increased (P <0.01), p-JAK2, and p-STAT3 levels decreased (P <0.01) in the emodin
high-and middle-dose group, and there was increased in low-dose (P <0.05). There was no change in STAT3,
JAK2. The effect of DA in each index was not as good as that in moderate dose group (P <0.01), but the relative
expression of STAT3 in middle dose group was significantly different from that in DA group (P <0.05). The trend
of SOCS3 gene expression in each group was increased to that detected by Real-time PCR and the results of JAK2
and STAT3 gene expression were decreased. Under the HE staining microscope, high and middle doses of emodin
can effectively delay the formation of atherosclerotic plaque, but the effect of low dose is not obvious. Conclusion ;

Emodin can significantly affect the development of atherosclerotic lesions in ApoE ="~ mice. This mechanism may

be related to the inhibition of JAK2/STAT3 signaling pathway.

[ Key words ]

atherosclerosis; emodin; Janus kinase 2 (JAK2) /signal transduction and activator of

transcription 3 (STAT3) signaling pathway; suppressor of cytokine signaling 3 (SOCS3)
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Fof o BRURE A O Tl L A Y 9 R it A R 5
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R S AL, AR R AL dn ], o PR ZH A 5
Mo AR T B AT ApoE " /N R B Ik FE
HE Ak 45 Y o JAK2/STAT3 {5 5 i B K& A 56 I
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ST, 2 MBI 5 i o] i 25 R R BT AS A AL .
1 #ra

1.1 ¥ SPF 2% ApoE " " /NEL, BEPE 5 ~6 JE#%,
R E 15 ~ 18 g, Mm% T 5t M BERL R #3925 s iy v
L, G IE S SCXK (#5)2012-0001, 3 ¥ 52 5 45 F
6 SN BE R R 2 S50 sh W) (8 B 25 01 23 o0 A%, L
%2 1403001 ,

L2 ZZ 50 KRER (WL CGAEYHEARE
B2 W], 4li B 98.7% , #it % BH2015071) ; fig £ b
(LPS) , R 1IIZ4ME-80 ( 35 [& Sigma 28w, L5 43l
1.2880,9006-65-6) ; Ifil g 3 (Jb K 4E {5 £ W A R A
Al 5 6919959180241 ) ; AG490 (I Jik 18 1 A 4y
BHEA R A, 585 SIH-428-25MG) 3 2 L7 4 R
B (EE HMK A, #E5 9004-32-4) 5 AH [& B2 (b 5
R FREABRA AL S 527C101) 5 95 A -H 21
(HE) Ze 38550 & (s LS AE R R AR A]
L5 11GO7A80) ; /N Bl JAK2, B ik b JAK2 ( p-
JAK2) ,STAT3,SOCS3 [iff B 4 %28 W& [ 0 42 ( ELISA )
R & (DI TR 6 A W B R A BR 2 ] it 5 43 il
% DRE31201, DRE31197, DRE31196, DRE30044 ) ;
/NS p-STAT3 ELISA 357 & (5 5% 2% DU 4 A= 4 F A
AR TS SJ-M0721) ; RNA $RBGAH] & (548
YTRERARAR,HS 9767); HiFi-script ¢cDNA 3
— & 4 it F &, UlraSYBR  Mixture, DM2000
Marker,5 x RNA [ 2% my (b 50 5 ok 20 A= B
BA R A AL S 530 o CW2569M, CW2602M,
CW0632S, CW0611S) ; GoldView [ %I 4% fig Yt {4 7|
(Solarbio 2> &), #it & G8140) ;50 x TAE S vh iy (A=
TAEY TR A R A, L5 C804KA3426) 5
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JAK2 (164 bp),STAT3 (200 bp),SOCS3 (153 bp),
B-WLBh & [ (B-actin) (147 bp) 51 ¥y th £ ¥ T#2 ( b
) e A7 PR BB A i o

1.3 {X#%  YD-335 AUy Y] AL (7T 25 a2
F]) ; KD-BM 72U A: ¥y 20 2140 I AL (7 V4 S b A 2%
v H]) 5C x 40-32]02 B A= W W 14y B BUAR A (B AR
Olympus /A 7] ) ; STI6R Bl &5 =X 5 # % W 5 0 b,
Mutiskan Go % 4= I K 39 3 AU filf #7 {% , ABI7500 %l 5
BF 2¢O e & PCR AX (38 [H 38 3R /R 22w ) ; SIM-
F121 A vk #L ( H 4 Sanyao 2% &) ; T-100 AU 3% 5§
PCR X ( 2 [# Bio-Rad /A #]) ; DYY-6D %Y e yk X (b
R =T o

2 FiE

2.1 #EBH4 25 80 Mtk ApoE ™ /NERL, B ML
¥y 8 4, KEFE m orp ARG 4 BRI A | FH
252 FIPEA I 2R OK B R PRl + AG490 4,
o IE B 2H B K 2 R T S AR B AR K 0.5 mL 44
B At R RE AR 3R A6, At 4 41 3 A R R R
(21% %% M1, 0. 15% JI0 [& B, 78. 85% i filt 47 A ) me
F, [ B K 348 2 F 4 41 LPS, 7 4 50 mg- L
T H, e 9 JAl, R ME I B + w5 A AR R IR i R AS
BB, SRS 45 245, T A 3 B 8 W45 1k LPS 1 4,
o B R Ak 2 M 3R R AL AN 4 2 . OE R AL RUE
KR R A 4 0 IR 40,20,10 mg-kg TR
BB, P 24 2413 A it B FE 200 mg-kg ™", BA 413
2B 11 ALK -80 (K 2 R )4 mg- kg™, Kk Eof
FIEE + AG490 A1 20 mg- kg ™' K # F I
TUES 4 mg-kg ' AG490, AG490 & 2 HLpy JAK2/
STAT3 {5553 F& BH KT . 25 25 B 1R] 2k 6 )&,

2.2 ELISA ¥ il 3 vh JAK2, p-JAK2, STAT3,
p-STAT3 ,SOCS & it B NFEAHEAT MLTE 70 %6 . #4
G 4 C VKA B, RS 20 min J5 A,
JIT A5 45 AR 7 A i R ) U B AT

2.3 ERHEERSE KUY STIE B
UKD A S 2 em, KR BUHEAT 4% 2B
FE TS 1 7 24 b, K S 5, H A s e, Ul A
KU R 4 wm, & F BB 2B, B8 HE %
. AT 200 % X e ULEE 3 3h ik ) e i s B
15 L o

2.4 S PO iR A BE X N (Real-time
PCR) %z I AS /)N BB JIE  JAK2, STAT3, SOCS3
mRNA FikK P48k 2 B RNA 42 5O 7 & Ut
BB 1 19 20 A 2l /N U410 RNA 100 wL, L
RNA A, fff ] HiFi-script ¢DNA 25 — 55 & i1

Pl T %,42 CHHH 15 min, 85 CIHFH
5 min,16 C, JCAFBR, 15 %] ¢DNA, ffi f§ Ultra SYBR
Mixture ( High ROX) # 17 it ¥ 9 34, 51 ¥ /¥ 51 WL
1, PR RIS CHAZMH 10 min, 95 C 45 1
15 5,60 C il k 60 s,40 IHEH, % FH 2 724 )5 g kb
B, 1T mRNA P AHXT Rk &

%1 PCR3|#FFI
Table 1 Primers used for PCR

3194 S50 (5'37) ﬁ%}f’ﬁ

JAK2 FiiF TGTGTGGAGCTTTGGAGTGG 164
T iif GCCTTGGCAATCTTCCGTTG

STAT3 9 TTGGGCATCAATCCTGTGGT 200
T AGTAGTTCACACCAGGCCCTA

SOCS3 3% TTTTCTTTGCCACCCACGGA 153
FiiE CACGTTGGAGGAGAGAGGTC

B-actin 9 GTGCTATGTTGCTCTAGACTTCG 147

T ATGCCACAGGATTCCATACC

AR AE oF RNA 5 Y | BEHL A 45 2 16
12 4 RNA BEA AT HL Uk, 4 0 5B M o ol Kk 45 O
A AT AR BES S, 18 S,28 S 3 A, it
W1 RNA W, e berr . W1,

58S
188

288

M 1 2 3 4 5 6 7 8 9.

Bl 1 RNA Bk
Fig.1 RNA gel electrophoresis picture

10 11 12

2.5 GiilsEA T SR SPSS 16. 0 G5 & ¢k %t i
A A S BCHE AT A 58 43 B, O T R R O 22 4 b
KA Z A T a2 5 o BRI 305 25 4%
Br K 22 8 L 500t 21 A 25 S R AT o0, A B 2 2R
B 2 +s #7550k P<0.05 HERSHGI %8 X,
3 g£R
3.1 X AS /NE LW JAK2, STAT3, SOCS3 & &
MsZ I 5 0EH 4l R, B 4 /N B JAK2, STAT3
p-JAK2,p-STAT3 7K~V . & F+ i (P <0.01) ; 54
A, KB E &2 JAK2 ,STAT3 /KT 28 4k 5
p-JAK2,p-STAT3 JKF KB R hfl \mA Ak KR
I+ AGA90 41 W I Lb AR R 4 S R K (P <
0.01),S0CS3 il 7K °F 5. & T+ 55 (P <0.01) , ik 51
4 p-JAK2, p-STAT3, SOCS3 7K F W] W & Ak (P <
- 103 -
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0.05)., M p-JAK2/JAK2, p-STAT3/STAT3 #H %} {8
AL HBRIH I, KRR P a4 e R R
FlE + AG490 Ut K% TR (P <0.01),

AR FRE(P<0.05) ; 5 &4 i, K
EHERPFE + AGL0 BT B R AT TR (P <
0.05)., W3 2,3,

*2 #HlABESKEE AS/MRMEF JAK2,STAT3,SOCS3 §EM M (X +5,n=10)
Table 2 Effect of emodin from Polygonum Multiflori Radix Praeparata ( EPM) on serum levels of JAK2, STAT3 and SOCS3 in AS mice

(xxs,n=10) ng-L~!
2 51 F 4/ mg-kg ! JAK2 STAT3 SOCS3
E# - 2575.7 +467.8% 9.7 +2.8% 251.8 £64.9%
LAY - 3927.0 +824.2 19.7 4.0 630.9 £80.8
N 40 4 605.2 1 076.9 19.0+3.2 974.7 £111.9%
20 4585.1+1156.0 19.2 4.2 913.5 £96. 8%
10 4665.5+1174.7 19.5+3.6 773.9 +76.6"
1% B 200 3 206.6 +331.4" 14.5 £3.9% 1 330.1 +156.4%
[Pk 4 4078.6 £520.9 19.4 £3.0 650.2 +71.0
K#E + AG490 20 +4 4653.6+1185.3 21.3+4.2 752.3 +83.2%9

T SR Y P <0.05,Y P <0.0l; 5 REE PR RBANLE P<0.05,YP<0.01(£3,4[).

K3 HAEESKREZEN AS/ITRMES p-JAK2,p-STAT3,p-JAK2/JAK2,p-STAT3/STAT3 S 2 MM (¥ +s,n=10)
Table 3 Effect of EPM on serum levels of p-JAK2, p-STAT3, p-JAK2/JAK2, p-STAT3/STAT3 in AS mice(x +s,n=10)

28 %1 F 4t/ mg-kg ™! p-JAK2/ng-L ™! p-STAT3/ng-L ™! p-JAK2/JAK2 p-STAT3/STAT3( x 10 73)
EH# - 104.6 +25.4% 13.3 £3.0% 0.041 £0.008% 1.4+0.49
LR - 687.3 +70.5 75.9 £11.5 0.183 +0.044 4.0+0.9
KHEEH 40 289.4 +41.3% 30.8 £4.7% 0.066 +0.015% 1.7 £0.4%
20 333.6 £49.4% 36.6 +7.7% 0.078 £0.026% 2.0+0.7%
10 621.5 +55.1" 61.2 £12.9" 0.142 £0.046" 3.2+0.5"
1ML JE FE 200 200.4 +36.4% 26.8 +5.1% 0.063 £0.012% 1.9 £0.6%
I99 44: 4 754.0 £106.3 73.8 £4.9 0.189 +0.043 3.9+0.5
K#HZE + AG490 20 +4 545.8 £51.2%% 55.5+7.3%% 0.124 £0.031%% 2.7 +0.5%%

3.2 XFASUNEME F B ko BEAE BLAE e O
HLH A DL A= T PN BRI, R DL BE R TE B 5 A
T2 Y RS T S 99 DR B MR AT A E AR WO A RIS,
WA L ARG A AN SE 2L, JB T AS S5 i B
PEL BRI 38 S 8 T AS v W15 i ) 5 2415 43
DA G TR PN BTG A3 S, AN S AR s b R s 2
334 JEL U, /o 4 g R LA, rh L AR, A A
AR AR TR 5 AR o 4 A R A O T G, BRE B
LR AR B E A R R M i, th B LZ 2= 0L,
0787 P9 T D0 3 5 A A 1l B B L P RS RS, PR o
A 4 B, R PE A MR, S B 5E s R
i+ AGA90ZH fig B A% 0 B WL, A7 £F 4 iR 78 35, P9 4
JEE, DL R B 4 1 4 i, v 5E OR ER 43 bk 41 4k 2H 2L
HMEREZE . WL 2,

3.3 X} AS /NEUHEH JAK2 ,STAT3,SOCS3 mRNA
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FRAKEM 5 IEE 4 g, B4 JAK2,
STAT3,S0CS3 mRNA 2% T} & (P <0.01) ; 5 4 #1
2 e, BA M4 JAK2, STAT3, SOCS3 mRNA % ik 7K
AR, KB R L R KR i+ AG490
2138 s mRNA Fik K 5 3 T (P <0.01) K5
R TIH (P <0.05) ; 5 5l & H &, i) &+
AG490 4 W % mRNA £ ik K F B % (P <
0.01), il i, il & + AGA90 4 g% 1)
R W (P <0.01), W4,
4 itig

AR R LR P A BB Y AS A, (R 4R
K, P BE AT AS WF I S K R & -, S AT 4t
THEZURE R, fat it kB, E S &R 2R
Bt AS A RUBAY , A B 5> B AR RIBLG S F BT, R
WEMEHPZ—
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E
AT SRS R S s BRI SRR PR CHTE SRR AT A DL AR HEL E. PR FO AL G IR 4 1L
A SR EE R Pl i+ AG490 21
B2 $AESAERIN ASMRBEHNKFEARZHHM(HE, x 200)
Fig.2 Effect of EPM on thoracic aorta in AS mice( HE, x200)

B C
F G

H

x4 HTEEAEE AS /MRS JAK2,STAT3,SOCS3 mRNA R &K FEHEM (5 +5,n=10)
Table 4 Effect of EPM on expression levels of JAK2, STAT3 and SOCS3 mRNA in AS mice(x +s,n=10)

215 Flit/mg-kg ™! STAT3 SOCS3
E# - 0.06 +0.01% 0.09 +0.01% 0.07 +0.02%
F A - 1.15 £0.24 0.83 +0. 17 0.35 +0.08
K 40 0. 44 +0.09% 0.34 +0.09% 1.73 +0.35%
20 0.52 +0.08% 0.47 0. 10% 1.51 £0.28%
10 0.89 +0. 12" 0.63 0. 11" 0.54 0. 10"
1ML A 200 0.24 +0. 06> 0.22 +0. 06> 2.36 +0.38%
9944 4 1.19 £0.25 0.86 +0. 14 0.36 0. 10
K#HE + AG490 20 +4 0.81 +0.10%% 0.57 +0.09%% 0.85 +0.17%%

JAK2/STAT3 Jj&— Z% 2 WL if) 48 i PN 5 5 38 1%
KNG R T4 FpF o8 b . A SCHRHGE , JAK2/STAT3
fER JAK/STAT %25 51, 30 o0 300 6 00 380G , ol DA A
P WL L JAK2/STAT3 {5 25 S 44, 45
BT BRI A A K L AR R WF S R B AS
KR FFEEY] X F ZFor AS 254, 240 i ik im
6 A TG P B, S TR B . S JE Y STAT3 A
A% S 4 R TR Y P D, Aol ot 45 S o UL 40 i 44 g
JAK2 BEFF 5 Mk (0 # 0 STAT3, J& STAT3 % 4% 1
W B ¥ 2 —o ZEMR N R IR B STAT3 R M A
e HLHIE T AE /N AS By &2, STAT3
e — AR R I R, B I 0 A i g A R T
13 (4 16 2 ThRE , it 2 9 4~ STAT3 (% 31 8 : STAT3 o FlI
STAT3B, STAT3B I ¥ 4l . STAT3a 4, & 1 7
T ARSI R B R R

Ji, T i R Ml 1 Ak K P B ik DR 3% A KT B AR F
BT 2] 5 A58 70 2 3 %K OF I i T IE R 41, 5 AS &2
TEARDG X AR5 R B 2 HAE A T b — A A
STAT3 o 47 ¢, K #% o 410 ) M 3l 8% bt AS 19 2
WRHE S A A TR B, SOCS3 J& JAK2/STAT3 3 % 1)
R M SRR DR, B Y e 2R A 2 o B T
T, B TE A i 1 5 4 R 0 A A RS i STAT3
— Z A I ok K AR SR 5L, R
SOCS3 #l JAK2/STAT3 {5 53 i, o] LA =4k 0] 8
(4 28 5 2, T SOCS3 g4 | p-STAT3 T ik F
HiAS B9 E B, Gupta 251 5@ 1 WLEL /N B AS
BT S8 AR 2l ik V- T L2 B e SOCS3 1 48 b /K -, &
PR AT IE # 40, IF 42t SOCS3 A7 B & 1 il °F-
JUUAH B 58 0 4 . A SR A 4 SOCS3 1Y & 4t
o PIER AL ARA 259 T4l b r R R,
- 105 -
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IRTE AS JE UG , SOCS3 R4t #5 i # i fE AT, 5
TEARITERB MR ERN, RERTHE
SOCS3 1y 5 K 5 35 TH v, DA K 3] 5 35 A ROR
S 25 BEAA R AR 3 Y K OFZE I | AG490 R,
SOCS3 4 5% ma '~ 0 A7 g 2 1 42 fk, i 7T & h
SOCS3 5 i# % VIAH G o

i b AR B IEE S R R P AS i AE AL
il , 3 ApoE ™" /INERL i B AS Y, P o JAK2/
STAT3 2 L5 5 38 % ¥R 5% Ho 5t AS f9/E I AL I, A
MW K 8 = B AS (9 HL B 2k A 5 40 5d &
ELISA,Real-time PCR,Ji§ B Y] A, Mifj BEAL K 5 &%
P AS BIROCR S ts o 45 3% R R v R BB A A0 S
% AS BYIE R, Horbm (R R R BOR B . KRBT
AS B HL I T BE 5 BT JAK2/STAT3 {353 I A4 5C,
X R 259 5 G R 5E 4T AS S48 107 00
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