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[BE] BB  WEHEETE (HLIDD) X ApoE ™~ /N EBEH:  J8 T K1 K835 P T 403 (Tregs ) IS0
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Huanglian Jiedu Decoction, mediated by regulatory T cells
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[ Abstract] Objective To study the effect of a Chinese medicine, Huanglian Jiedu Decoction ( HLJDD) , on ath-
erosclerotic plaque, inflammatory factors and regulatory T cells in ApoE ™"~ mice. Methods High fat diet was given to
ApoE ™/~ mice to establish an atherosclerosis model. 40 male ApoE ™"~ mice were randomly divided into five groups: model
group, simvastatin group, low, moderate and high dose HLJDD groups (n =8). HLJDD was intragastrically administered
in adose of 3.5, 7.0, or 14.0 g¢/( kg * bw) once dailg for 16 weeks. The dose of simvastatin was 5.0 g/( kg * bw). An-
other 8 male C57BL/6] mice were taken as control group. At the end of the 29-week experiment, all of the mice were sacri-
ficed. The aortic plaques, level of blood lipids, inflammatory factors, Tregs number and the level of Foxp3 mRNA were de-
tected and analyzed by ELISA, flow cytometry and RT-PCR, respectively. Results Compared with the control group, the
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aortic plaques were much larger in the model group, and the levels of TC, TG, LDL-C, IL-6, hs-CRP, and TNF-oa were
significantly higher than those in the control group (P <0.01 for all). Meanwhile, the levels of HDL-C, TL-10, TGF-B
and Foxp3 mRNA were much lower than those in the control group (P <0.01 for all), and the Tregs numbers were less
than that in the control group (P <0.01). HLJDD regulated the blood lipids in ApoE ™"~ mice and decreased the levels of
IL-6, hs-CRP, andTNF-a, however increased the levels of 1L-10, TGF-B and Foxp3 mRNA. At the same time, it in-
creased Tregs number in the ApoE ™~ mice. Compared with the model group, the difference was statistically significancet
(P<0.01). Conclusions

lated to the up-regulation of Tregs, which can lead to decrease the expression of serum pro-inflammatory factors such like

HLJDD can significantly alleviate the aortic plaque damages in ApoE ™~ mice. It may be re-

IL-10, hs-CRP and TNF-a.
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W B 3348 22 42 N Fl TRIzol . TagMan Universal
PCR Master Mix, TagMan MicroRNA Reverse Tran-
scription Kit, TagMan MicroRNA Assays ( Takara, H
A) W HRIEF YT,
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A B2 A ) L PL303 HL T K (Fii 1 Mettler Toledo
AT (SDS kR G (ALt BEARITARAF) Im-
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A2 e B PCR A (FE[E Roche 4H]) ,
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I 12 IR IR 25%) T 1, HLIDD ZH%E 5 A
HEEH 3.5.7.0.14.0 ¢/( kg - bw) , FARALTT#EH
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C57BL/6) MEVE/IN AR X BRZL i A R S
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O A B0 5 SR FH 90 =2 200 i A ARG I 45 28 /N L Tregs
1.4.3  ELISA 0 1f 3¢ 4 AE K 7K P

3B /NI 4% BRI S Ud B 3 e A T4, 40
AR/ IL-6 \hs-CRP \TNF-o \IL-10 & TGF-
B,
1.4.4 RT-PCR i

Foxp3 M N Z5|¥) M L1 Invitrogen /A F) A A
glifk, Foxp3 LIiF5|¥F518 5° -ATGAAGAGCCT-
GCCTT GGTA-3" , FiiF5 19 ¥ %1k 5° -CCAGATGT-
TGTGGGTGAGTG-3" ; B-actin L iiF514) 5° -CTGTC-
CCTGTATGCCTCTG-3 >, F ## 5 ’-ATGTCACG-
CACGATTTCC-3" , $EHUIM 4 & RNA, Ik 3R
WEEE I L DA I BT £ . 45 78 eDNA S22 H
14 pL AR RNA,2 L enzyme mix LI K2 5 x RT Z&ap
W4 wL HA,42°C KW 1 h,95°C 2 5 min, Bl a]45
cDNA, RT-PCR:JWAKZ 735124 : cDNA 1 pL.2 x
PCR RNRAHY 10 pL 514 0.5 pL H,0 7.5 pL
J20 x SYBR 1 wL, 95°C JZ i 10 min, % [
(95°C 10 s.60°C 1 min) 3L 40 MER, HIYILKHE
WS Rk 2 22 TR HE 3 Ik,

1.5 Sitsah

K FH SPSS20. O A% B a4 7 40 A, T ¢
BHBHE AR £ bR 22 38R . XA RS Ay
ZFE B, R one-way ANOVA J7 50 B 5 5
AFFE ISR A7 225508, WER FHRR ARG 55, A6
96 W FE K E o« = 0.05,

2 #HR

2.1 /MREERMAE

S & UG B /N BRUORS il e, E B 5 TR )
EWIER , BOA G, MR/ BURS HR S 5
Z G ERR ES RN, REM KRR E EEAW
B, BP9 T AL/ BORE PR AL PR E B N
FLARRIZH /N B R A ERE, S 4L iR /K P & 3L,
REAIZH TG TC 5 LDL-C ¥4 5  HDL-C B BRI, 5
X RERAHAR L 22 A (P <0.01, % 1), ¥kt
1T5 HLIDD #4541 TG . TC 5 LDL-C A T F&AIK, A
HDL-C ¥ B34, Horp == RAth 775 HLIDD & 7 &
MR, SR M 22 5 B E (P <
0.01,% 1), 475, HLIDD % EA ApoE "~ /N A
IR AL,

T1 SN BIETE ZIMAEKFE (5 £5,n =8, mmol/L)
Tab.1 Body weight and level of blood lipoproteins in the mice

BREEIE B R L
P I s Bl R R IR E i
215 Groups Body weisht TC P JJE ] s I ] s Bl e
Yy wetg LDL-C HDL-C —
XiFHEZH Control 31.32 +2.87% 4.98 +0.57% 0.92 +0. 06" 1.88 +0.37% 2.18 +0. 25"
BEAIZH Model 43.85 +6.24 " 28.65+3.74* 4.33+0.25* 0.31+0.09* 24.01 +2.20*
HLIDD . .
J 40.49 +3.77°* 22.65+2.68* 3.21+0.37" 0.56+0.12* 18.79 +1.97*
Low dose
HLIDD . .
J 38.52 £5.38* 17.53 £3.52#%* 1.98 0. 34** 0.83 £0.21*%* 14.72 +1.26%*
moderate dose
HLIDD .
) J 35.13 £4.26* 13.65 £3.21%* 1.51 £0.26%* 1.29 +0. 17** 10. 85 =1.03**
High dose
SEARABTT 4 . .
el 41.48 +4.07* 15.88 +1.99%* 1.49 +0.31** 1.25 £0.23** 13. 14 0. 85**

Simvastatin

L SRR LA PP <0. 01, SXFIRA AR, * P <0.01,

Note. Compared with the model group, #P <0. 01 ; Compared with the control

2.2 REBESFE

XF ApoE T /N EURE S S Bk FEAT IR O B
R B, 6 B /)N B Bl ik N RS 6 W O B I B
HOB i, iR B 20 /)N B3 Bl Ik P s B 22 A A R
AL BESR DU B Kk 5 I XAk, S R
1T HLJDD 2H 5 $ A e s 5%, BB o5 3 3l ik 19

group, P <0.01.

Fo i B E AR TR (P <0.01, %2 5K 1),
F k5 A WA YR BOR R IT 5 HLIDD
R A PP AR N TR R
PE(P<0.01,%2 5K 2), #i# HLJDD 51k
M TTHR G E T AS BEH & T ZEZE AS iF

e,
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2.3 RAERETFKE

FERIZH hs-CRP \IL-6 5 TNF-o 7K 4%} HE 20
EFHE, AR TT 5 HLIDD | &5 U%ﬁ%ﬁ%ﬁ%ﬁ
hs-CRP \IL-6 5§ TNF-o 7KV, SHAI AT L 22 7 A
FME(P <0.01,%3)  HLIDD &7 415 b
TTHES LR E(P>0.05), /5 HLJIDD B4
BT BRI
2.4 Tregs EF IL-10 5 TGF- kT

5%} BB A Lb, 8 4 Tregs 0 W 3 FEAIK,
HLJDD H fm 20 0 N T Tregs £it , 25 A
BEM(P<0.01,£4), &4/ IL-10 5
TGF-B KV LI, BRI /N IL-10 5 TGF-B ¥k B
A BRZH S WA HLIDD 155 70 2 4 (i 4 e T o
K, S HA A L 2 7 WA B EME(P <0.01),
MBI Tregs MR 7 MEFRICY) Foxp3 mRNA 7K
I AT X B4, HLJDD RE 235 14 i Foxp3 mR-
NA ZK-F, B4 N Tregs 4k, #2785 HLIDD fig 3 fin
Tregs B, AR HEH M TL-10 55 TCF-B, & # Hoit
RAEM .

ALK HRZE B BRI C AR ABTT 4
D HLIDD 541 ; E . HLIDD HR3lH4H ; F . HLIDD il 4,
1 BHFESPKBEHIML O Y
Note. Groups as follows: A control; B: model;
C: simvastatin; D;HLJDD low dose, E; HLJDD
moderate dosw; F; HLJDD high dose.
Fig.1 Atherosclerotic plaques in the mouse aortas Oil red O staining

2 HHESHIKEEECE Y] A e (434 |, x200)

Fig.2 The atherosclerotic plaques in the mice aortas ( groups as the above, HE staining x 200)

®2 AN EKBESTEFR LB (2 25,0 =8)

Tab.2 Ratios of plaque area in the mouse aortas

2059 F3hhk Fahk=
Groups Aorta/ % Aortic arch/%
XiF BB ZH Control 0 0
FEFIZH Model 33.19 £5.35* 42.73 +8.62"
HLJDD {i%4 HLJDD low dose 18.43 +6.72* 28.65 +2. 68**

20.36 +4. 82"~
15.94 +3.57%*
33.18 +5.44 "

14.26 +4.22%*
10. 37 +3.43%*
17.50 +4.03**

HLIJDD H4] HLJDD moderate dose
HLJDD 41 HLIDD high dose
FARAMIT4H Simvastatin
TE SRR LS, PP <0. 01, SXIALLE, " P<0.01,
Note. Compared with the model group, *P <0.01; Compared with the control group, * P <0.01.
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F3 A/ RIEFRFKFE(x £5,n =8,ng/mL)

Tab.3 The levels of serum inflammation factors in the mice

20 Groups hs-CRP 1.6 TNF-a
X 20 Control 132.73 £6.22* 159. 62 £8.93* 55.08 4. 36"
HERIZH Model 296.52 £10.43 " 427.58 £15.33 " 163.24 +7.56*

HLJDD {ik#H Low dose HLJDD
HLJDD H4 Moderate dose HLJDD

233.71 £7.58"
198.52 £9.34"

379.32 £18.44 "
291.49 +£13.26%*

134.39 £7.27"
118.71 £5.74%*

HLIDD 54 High dose HLJDD 166. 13 +6.73*% 213.70 +15. 63" 73.51 £8.23%
FARAMIT A Simvastatin 158.32 9. 07" 186.53 +10. 19" 82.45 +6. 35"
T ST A, *P <0.01, SXTIR4 A, * P<0.01,
Note. Compared with the model group, #P <0.01; Compared with the control group, * P <0.01.

T4 FH/NR Tregs Hm M 1L -10 5 TGD - B /K (x +5,n =8 ,ng/mL)
Tab.4 The serum levels of IL — 10, TGFB and Tregs in the mice

2151 Groups Tregs /% IL-10 TGF-B Foxp3/B-actin
X} HEZH Control 9.64 +0.59* 295.34 £12. 66* 421.26 +18. 65" 0.38 £0.09*
HRFEIZH Model 4.85+0.27" 98.16 +15.48 " 148.37 £10.59 * 0.16 £0.05*
HLJDD {&4H Low dose HLJDD 5.57 +0.42* 132.53 +8.62* 230.19 +17.72* 0.20 +0.05*
HLJDD 4 4 4 #x #x
Modesate dose HLJDD 6.99 +0. 36 198.49 +13. 82 331.82 £11. 46 0.25 +0. 06
HLJDD #541 . . . P
High dose HLJDD 8.76 0. 48 261.73 £15.25 378.15 £15.67 0.34 +0.04
FARAMIT 4 Simvastatin 8.19 £0.37*" 234.58 £10.93%* 362.91 £ 18. 18" 0.28 +0.07%*

T GBI, P <0.01, SXFHRLTILEL, * P <0.01,

Note. Compared with the model group, *P <0.01; Compared with the control group, * P <0.01.

3 itig

AWFFE LA R AR IR IR SR ApoE ™~ /NEUE il AS
BEHL DL HLIDD IR i 22 T W/ R 16 T8 K
/N ER M R | 32 3l K BE B | 2 A Bl 77K 7 B Tregs %X
wHYEE, Wi T IR AE R AT LT 48
(1) HLIDD fg i # FE % ApoE "~ /N TC TG 5
LDL-C 7K, #4878 HDL-C /K-, HAA 2 0875 Mg
K RE AT (2) HLIDD fg i 25 45 /s 3 3l ik b 1) 5
Herm R, B AR /D B 48 4F - hs-CRPIL-6 5
TNF-o 7K -, 38 35 50 R AL Ok 1E 28 AS B e it &
(3) ApoE’/’ /N B Tregs B o E FRAR, IL-10 5
TGF-B 43y /b  HLIDD & 5/ Tregs B, {29k
Tregs 43l 1L-10 5 TGF-B , Wi B HL R A

T PE R BLEE T AS At i, e o i 3 5
BEF,  A J8 T e D RE TR BB IE AS BT
VG Tregs J&=—JSFFRRISAIN) T 400, 72 VAT ALIA
Yo E R G-l KAz il F B S e s ) ik Je rh A
TEAMEH, ApoE "~ /NERAK N Tregs BY% = M fE
Y RARTIE® CSTBL/6) /N, i HLBE# AS Ak
Ji& , Tregs W% K HoRR S PEAR W Foxp3 I 3R35 |
SYUAEY TGR-B KFHR R FRE . ACS H AR
ANE LA Tregs A4 %CE: 0 B ARG F (5 A B, 1 HL
Tregs Ui BRRARFERE NS AS KA UL B4 Br

B R, R Tregs A& M D) HEFEAK 5
AS I RA KR FY) . 1E ApoE ™~ /N4 T Tregs
TRYT AT A AR 1k /N BB N T 20 i Fn 5 05 240 Jf
i, i AR BT e 1 AL, AT L 1k R AS AR
ARSI BRI Tregs 00 W 35 I TXT BE4HL, 1M A
HAY WY TL-10 & TGF-B /K P i 3 PR A%, X 53¢
HREE SR — 2, U AS /N BUAR P S B ZK ST Tregs
I HLIDD 5555 5t 7T Sk 35 348 i Tregs $5i, {2 #F 1 4
WA AT IL-10 B2 TGF-B, MM AS Bk ) 48
FIE SN, SELSE AS BEHLIE I X S 25 BN R | X 4
FRUR N S et S AR E AR Y Tregs [FIAE AT LITEST
AS F T RAEFEEAE A, B SR Tregs A%
FTRE, AT A AW T 20 B RN v 40 A 5 1) fo g%
FON | B it AS BELRGEARS)

AR AS IR BRALE] 20 B 4 B E AT
A AS S — Rl RAE TR , RAE SV A AS 3
B 5 R e M 2 () R R RAE
FH 5 BT 98 A 20 it (%) 32 AR 98 PR A TNF-
o JL-6 \hs-CRP 59 7= A= RS, AOni M T 40 i il
EIEdifi B2 5 AS B RAE R, 724 KR R
P, T Tregs 40l T 40 M 19 5 £k B2 o M A1 JE 41 21
i) AS BEHLAYIERS ' . TNF-oo \IL-6 55 hs-CRP %7 {2
RINTFTCIETE AS 5 ABE ApoE ~~ /N UL T Hh 1 &
PR KT EAT R E B IS AR e , 38 K
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T FL e R PR T ML SR S )RR B 1T 32
Ela Tregs 43 WAH 1L-10 5 TGF-B ELAT 35 14t R AE
FH , e Rl th 42 R B 7 i & i RE O, s
RN DI RE MY IE# 58  1L-10 AT 1L-1,
IL-6 \TNF-a  ICAM-1 5§ 48 5iE A+ 19 & iR R ik, IF
fRFHA TR K F 177 A=, 1L-10 7E AS WTE B 1
?F%””ﬁﬁE@@@%EM%W’EFH IL-10 [ B AT
B AS 1Y &, AR 0F i A B RGN BE B RS R e
LDLR "~ /NEUAR N 235 TL-10 J5 , /N BUAR P AS 9%
7S )37 W A0 12 TGF-B % 53 1% 1 0 1 )
SHRT éaﬂﬂﬂﬁﬁft&rﬂ Thl Th2 41 fifd 534k, AH 5
AR Tregs M40 ECEE , W/ HE 1T Foxp3 Y33k,
[] B Dk 55 Tregs A 3100 ) 2 g H] A ik, TGF-B 1F 4
£ Tregs M5 AT aaﬁﬁﬂlﬁ%ﬁ?ﬂ‘é%ﬂiﬁﬁo F
FEFRW TGF-B M BER PN S AE 40 i A iR | £ i
TP SR S 0 JUL 200 o 3 356 I 4 J 2 1 470 o)
3 2, TGF-B 5530 5 4 i 2 U Jon 28 B e Py 4% i
SR, 1 I T A A, AT 7 S BB R
FATAYZE R W oR, ApoE ™~ /N BRI TNF-OL\
IL-6 5 hs-CRP 7KV & 2 %55 T IE % ) C57BL/6J /)N
B, $27 ApoE ™~ /N B P A 7R 55 185 7K T 1 9 i S
N, HLIDD 53¢ AR A 7T ¥ A8 W 3 B AR/ BRR i A
F AR, FRAMIT PR A BT P2
HLJDD ,{H HLJDD J45 Tregs %5 &8 K ThHE M 1E ] 12
FTEARAMLTT, VBT HLIDD $it AS DhRHR 43 2 i
X} Tregs TR SEELAY , {2 HLIDD G0faf 842 Tregs
B K IRE M T B — T
5 £ X W
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