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(P=0.034), 022 PCR 4RI, 4% hF-TELAE® MK M2 A KK Argl #9 KX R-F (P <
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Wk al b kR AR S S kT — P35 CD206 T M2 &g K 4m fe v 5] & Argl 49 &5 (P <0.01),
ik A A R Edrh Thl B-F4EA T M2 Bakamiee M1 Rk B3R E Argl ik KT, KK
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ABSTRACT Objective To observe the effect of Huanglian Jiedu Decoction (HLJDD) inin vivo
regulating differentiation of monocytes in an apolipoprotein E knockout (ApoE ") mouse model, and to
observe the effect of HLJDD-containing serum in in vitro regulating differentiation of macrophages and
foam cells. Methods  Fifteen apoE '~ mice were randomly divided into the common diet group, the hyper-
lipidemia group, and the hyperlipidemia + HLJDD treatment group, 5 in each group. Mice in the common
diet group were fed with a chow diet. Mice in the hyperlipidemia group were fed with high cholesterol wild
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diet (WD). Those in the hyperlipidemia + HLJDD treatment group were fed with high cholesterol WD sup-
plemented with HLJDD. All mice were fed for 4 weeks. Five C57BL/6 wild types were recruited as the wild
common diet control group. HLJDD was administered to mice in the hyperlipidemia + HLJDD treatment
group by gastrogavage at the daily dose of 5 g/kg. Equal volume of purified water was given by gastrogav-
age to mice in the rest 3 groups. Four weeks later, subtypes of monocytes in the peripheral blood were
detected by FACS. HLJDD administered to another 30 SD rats by gastrogavage at the daily dose of 5 g/
kg, once for every 12 h for 5 times in total, thereby preparing 5% HLJDD containing serum to intervene
the differentiation of in vitro primary bone marrow-derived macrophage (BMDM) and foam cells. The M2
subtype surface receptor CD206 of macrophages and foam cells were detected by FACS. The expression
of Nos2 and Arg1 genes were assayed by Real-time PCR. Results The ratio of inflammatory subset of
monocytes (Ly6C™") increased in the peripheral blood after ApoE ~'~mice were fed with high fat diet for 4
weeks. HLJDD significantly decreased the ratio of inflammatory subset of monocytes (P <0.05). Com-
pared with the vehicle serum, 5% HLJDD containing serum significantly increased differentiation of
CD206 "M2 BMDM (P =0. 034 ). Results of real-time quantitative PCR showed that the expression level of
Arg1 mRNA could be up-regulated by HLJDD containing serum (P <0.05), and that of Nos2 mRNA
down-regulated (P =0.017 ). ox-LDL induced the differentiation of M2 subtype foam cells from BMDM,
and HLJDD containing serum could further elevate the ratio of CD206 * M2 foam cells and increase the
Arg1 mRNA expression level (both P <0.01). HLJDD containing serum could inhibit the inversion of M2
subtype of foam cells to M1 subtype induced by Th1 factors, significantly elevate the Arg1 mRNA expres-
HLJDD could
lower hyperlipidemia induced inflammatory monocyte subtype ratios in the peripheral blood of ApoE '~
mice. HLJDD containing serum promoted in vitro differentiation of M2 macrophages and foam cells.
HLJDD attenuated and inhibited the occurrence and development of atherosclerosis induced by hyperlipi-

sion level, and decrease the Nos2 mRNA expression level (all P <0.01). Conclusions

demia possibly through regulating the functional differentiation of monocytes, macrophages, and foam
cells.

KEYWORDS Huanglian Jiedu Decoction; hypercholesterolemia/atherosclerosis; monocyte; macro-
phage; differentiation
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1 3 TR S BRI T R 5L g Bl
Yy, s al kS : SCXK (52) 2011 - 0012, Ff47]
F+ T SPF 14T, 12 JAW& i) MErE C57BL/6 A Y
ANEL (5 ) 12 JEIE MEYE ApoE 7 /NEL(15 ) A
I T SPF &N, K E (20 + 2)g. HEME SD K,
30 H,8 ~12 %, A5 (300 = 50)g.

2 ) N S EIE R I A
WM MG F 3:2:2: 3 OB AL, A M 0 Tkt
[ A 2400 4% 5 2 8 BT, e Jihe > T 2 i
ff##E%4:250.5 g/mL. Fi/N CD11b-PercpCy5.5 .
Gr1-APC .Ly6C-FITC .F4/80-PE #1 CD206-FITC #i
A F3%E BD Pharmingen 2\ &) ; T 4175 B4 200 Jifa
PRI ¥~ Wi 200 L 4 7% il ¥ 5 5~ ( macrophage colony -
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stimulating factor ,M-CSF) IFN-y FI LPS Il§F 3 [#
Peprotect 23 Al ;74 O T34 [® Sigma 24 7] ; RNA
PRI F) & W T 15 = Qiagen 2\ 7l 5 52 B 76 % i &
PCR # £ GAPDH, Nos2 #iI Arg1 Iy B 3 & Life
Technology 7 Hl 5 ¥ % 55 4 7] &5 A1 55 i) 28 06 2 1
PCR &7 &M T 3% E ABI A7, FACS Callibur i
A AMA R 22 E BD 24 F] 7 i, ST 2t 1 PCR X
JyEE ABI A A

3 (KNSR

31 FWa A EE kg 15 H
ApoE ~/INELUR FIC 0 He A BB ML 4> A ApoE T i
4l ApoE """ i fig 4 Fl ApoE "' i IR n i i
WAL, BAS R ailga T EEMEERE 4 . &
JRTEEHS 78.85% FEAili i kL, 0. 15% MH [ EE,21%
JEWG . ¥ 5 H C57BL/M6 B A= Bl /IN B M BT A 3% & %)
HRZH 5 ApoE ™'~ i I N H 3 i 75 1 4 IR) s 4 T o 0
% 5 g/(kg + d) (AH Y F I R & %05 &2 19 10
POMEE M A T EAGOKEEE . ALk
SEEE 3 K

3.2 HNAM AN EA 4 )5, 5k
AR R, 44 HR BR Y 5 EDTA e, 40 i im A
ZT40 L 2 R, 24 21 40 B Js 1 /N B CD1 1 b-
PercpCy5. 5 .Gr1-APC #1 Ly6C-FITC HiZERCHT
kgL ta ,FACS Callibur Ji = 21 Hd 4SS 0 &1 J&] o 5 4%
S S LA

4 IRINEES

4.1 EEMEDFLMBRHI 30 H SD K
WA T HIEM R 5 g/(kg - d) CFH S T 1lm R SE AL
10 fHHEE 12 h 1 K, 35 K, RIRGE )G
1 h, GEBUMLH % F 251035 ° . 456 C 30 min X
W AR 4y 3, - 20 C UK RAT 4 . i F st A
DMEM 15 57 5077 B8 1 5 v B

4.2 EURANMAL RN B R e
6 ~8JE W HEYE C57BL/6 i AT/ NFURREF IS AL FE . 4l
P BB MR, B 2% FBS 1y PBS ik 48,
A B M . B O WBE E BE A, TR R B
10 ng/mL M-CS Bys5 R, 7 K g B N & 8647 A= 10
E WEZ1 i (bone marrow-derived macrophage, BM-
DM) . Y% BMDM, hin#i /) i F4/80-PE #1 CD11b-
Percp-cy5. 5 HiZiEbrichiiAyeta,FACS Callibur i
YA FA/80 * CD11b ™ 5 W 41 it 1t 451, F4/80
CD11b " il E ik 95% LA L, B W2 o 4 J iR 21 15 77
FR, HiFR 7 KA BMDM, JiA 50 wg/mL ox-LDL 4k
SRR 1 R AFENIRAIAE ., IR IR IR TIAL O

Jeta, s TSI E IR AN

4.3 A0 A A TR A0 S AR A SR M-
CSF i 2oL RE4M . S 5% 8% i 58 1 1 24 I
X AL AL 1) A A A s e, 43 /s B i
T LA, 3 S AR BE LT R 5 % 34 A 7350 & 2l
RS0 7 K BMDM., W24, i /INeR F4/
80-PE .CD11b-Percp-cy5.5,CD206-FITC B % 1 br
CPUARYL a5 FACS Callibur 372X 40 {S0R: I 218 i
% (F4/80" CD11b* CD206~ #il F4/80" CD11b*
CD206 " ) J 1] s 24 41 i, Trizol 2B RNA,
Wik SR cDNA , 235 fd F Nos2 \Arg1 il GAPDH £
FF#EATHEGSN E B PCROEREHE) Al M1 BUAR A
Nos2 Fll M2 B4 il FE A Argt 3Rk, fiiH
ABI SDS 7500 {43 Bral o i1k U 4 i K
TELIRANM F 23 5 A 50 pg/mL ox-LDL 7] 8 41 i 1i)
M2 #4531k A ox-LDL #[RIEHIA Th1 BK+-(10 ng/
mL LPS F110 ng/mL IFN-vy) $ 306 %% 4 g M2 544y
b TR BRI ¥ RN 5% ¥5 3% i 75 1 1% 25 LT, B SR
24 h W gnH, A BEfE)

5 Suitefrik WA SPSS 13.0 S it 48t
PETEE M7 . THEVERILL X £5 FR, RN K7
LT, A R ] SNK #53%. P <0.05 H2% %
At E Lo

& R

(= W N W N I O A o =
(F1) WFE 4 AE, Lk mis xR,
ApoE """ /NEAME Il Ly6 C"" 4 i 7 EAAZ 41 i L 15135
i TREPERDNR (P <0. 05, P <0.01) , 487K = AR il
WM R AE R BN . SOE R R T B TR R Y
ApoE " /INEL 4 JA S, AR I Ly6 COM B 4 fifg Y. AU
Lo B A T ApoE ' Eifig4H (P <0.05)

1 SA/NROMNEA AL G (%, x £s )
415 n Ly Chigh LyeC'ov
A% R 5 12.61+1.96 87.63+1.96
ApoE ~/~ £y 5  26.73%7.02%  73.27£7.02°
ApoE ~/~ &g 5  36.28+5.62°" 63.72+5.62""
ApoE ~'~ Bl N E AR 5 25.27 +5.68 2 74.73 +5.68 "

A
TSI E L A4, *P <0.05, ** P <0.01;5 ApoE ~'~ &l
HIL#, 2P <0.05

2 BMDM % (1) EHEA IR Y BAZ 4l 7E
M-CSF £ 7 KoL E me4m e (& 1A 1B ), H. F4/
80" CD11b " B M4 il £ ik 5] 95% LA L. (& 1C) , 42
RIMA M-CSF il , B SE4n i 15 5% 7 KR A] 7046 ki
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) BMDM, BMDM fil A 50 wg/mL Y ox-LDL, 5557
24 h, ZML O Yt S MR (B 1D) o

3 WYL A S04k BMDM CD206 * M2 7l
L0 21 0 L 491 &% Arg1 . Nos2 3 [H 36 ik 7K °F L #%¢
(E12) Bk U5 ) B AZ 20 6 43 3 Jom A% B . 385 0
5% Wik S A MG S 7 Ko i
RN 45 5 B, 55 00 BRIV EL R, % 24 I B 1
CD206 *M2 71 BMDM [ Ll (P =0.034) . LA &
i PCR Rl 45 R W] , & 25 135 8 B vEdi s M2 31
RIEE Arg1 13357KF- (P <0.05) , #fil E W5 4 g
M1 WF R Nos2 #yzRikKF-(P =0.017) .

4 TEEMED M T W ox-LDL i 3 K
AR AN & Arg1 \Nos2 FiAK - (18 3)
BMDM /A 50 pg/mL ox-LDL #5% 24 h,BMDM #
I ox-LDL JE e iR 4 il . ox-LDL /55 CD206 *
TTRZR A L 9] 1 22 (P < 0.01) , {H Y UK 44 L 1
Argl ik B ERL(P <0.01) ,34/R ox-LDL ESH
HIRZNIE M2 U SRR AE S — 25 358 . 7€ ox-LDL i
TV AR A Ao A v, A B A RV 24 I
139, AT 14 CD206 * 3, 7Kk 240 il L 41 &2 Arg1
FIKAKF-(P <0.01) , $&/8 B i fif 2 7 it — D ik
BMDM 1] M2 B R AL 534k . A ox-LDL () [F] s
JA Th1 A+ (10 ng/mL LPS #1 10 ng/mL IFN-y)

AL A M2 B3k, 25 R R B, 5 50 ox-LDL
FHEE ,LPS I IFN-y F¥A5 I 3 5 i CD206 " L I 41 ity
Fofil 2 Argl B9 %3k KF, {H Nos2 ik B g 1 £
(P<0.01);/m A B 3% fif 8 1% & 25 L3 T W),
CD206 " JfuiA 4 Jfd Lb 471 3% 2, Arg1 B k3 (1
P <0.01),Nos2 [F k(L (P <0.01) ,#/R5 Th1
K- LPS Fl IFN-y A~ 8722 360 3K 4 if 22 7Y, {H o] {2 i
M1 AU Nos2 [}3R3K ; W% fif 8517 & 25 L35 A0
il LPS 1 IFN-y %5 5 19 Nos2 1 & ik, H LM
CD206 " J R LB F1 M2 Fl4yF Argl BYFEIA

5 WEMEED S 2N XK A0S S5
P (8 4) KFH50 pg/mL ox-LDL 7EfH24 h,i%S:
BMDM JE Ui R0 M , T 435 57 W, I A50 wg/mL
ox-LDL % BRIM T 12 5% 7% 25 MG 4k 2L 45 5724 h, 45
KRB, S A A R 40 e, 4k 22 in A ox-LDL,
CD206 " iR 4t L 4153 (P <0. 01) ,{H Arg1 %
KRR (P <0.01) ,Nos2 k(P <0.01) , 4%
/NHEZE ox-LDL By —2BAFE T, 33k M2 AU 7%
Eem ik M1 BRI E 271N Tl CD206 ik
R L 3] 2 — 25 BE i, TR EE Arg1 i ZRE RN (P =
0.0071.0.0041) ,Nos2 1) AM(% (P <0.01), &
TN B VA 75 1 1 24 L3 T PR S R A0 Ak £ )
M2 #1534k

104 [ ~ '
macrophage \
10: 96.5% \ ‘ - - ‘
10
“ 3

10" *
TS K~

10°10" 102 10° 10* E

CD11b C 10mm . D

A CHEIE BB T A 10 ng/mL EWEAIHIAEE IR 7 (M-CSF)/ER 7 XK)JGMEREANI(200 x ) ; B HEWE
ML (HARZK YL, x1 000) ;C MmN E R TR 7 KIGpy E W4l 4i)E ;D H# 1 50 ng/mL ox-LDL 24 h &

R AN (LT O Yefh,, x 1 000)

1 B BRI AY E WA A0 IR 20 ) 4

A CD206* B L. Nos2 C. Argt
8 O Con B O Con B0 « DOCon
ol *_ WHLDT ¥ 45 = HLJDT T 25 = HLJDT
£ T i |
X 4 < 1.04 < 12
& £ 4]
5. £ 0.5 - £ 3]
0 Z 00 . £ 1

T B BT 0 A K B BRI 35 B 5% B R A R 0 2 25T (K M-CSF 353290, 1535 7K. A Sl R s 40 A SRS
BMDM CD206 * i ik M i Lt il B .C M S2if 5 it PCR Kl Nos K Arg1 (32 %7KF-; Con Jgif BRI I, HLIDT 2 5% #i%
fE T & 2, 3 4 [R] 5 % BRI L, * P <0. 05, 5P <0.01(n =3)

2 WIS BMDM CD206 * M2 B 4N tu 5 B Arg1 Nos2 &R ik Kt
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FHXTMRNAKFE O

#: BMDM 435l A 50 pg/mL ox-LDL(ox-LDL) .50 ug/mL ox-LDL % 10 ng/mL LPS #110 ng/mL IFN-y( ox-
LDL /i LPS Jil IFN-y) , % BRIfILIE B2 5% 25 24 ML 245 5% 24 h; A Dyl U4 (A3 BMDM CD206 * i iR 40/t L9 B
C M3} g it PCR K Nos2 F1 Arg1 AYZRIEAKE s S5Xf BUMIE LLEL, "P <0. 05, " P <0.01; 5 5.Ji ox-LDL #9*f
M3 H#e, 2P <0. 01; 5 FHHiN ox-LDL F1 LPS K IFN-y B9XS BRI # L%, 4P <0.01(n =3)

3 WEMFEEA Y AL T ox-LDL W5TE U LR 40 Ml 32 78 1 Arg1 \Nos2 Rk /KT L

A CD206" B Nos2 C Arg1
100 80 2.0
AA OO B 70 oA A B = Con
. 80 AN ¥ 60 %15 o = HLJDT
X *A .}ﬂ 50 -,‘Q : A
=% 3 & 49 ® 1.0
=
5 40 < % ** AN < |
" 20 g 1 00 Z 05 2
A *
Qq m A\ = A
© & o & R QPN RO U VAL
& D9 S R EECAENY N > PP N
& & \g@ & & o & G¥ \?0.:
o3 o3 o
N N N
v oF oF

11:: BMDM Jil A 50 pg/mL ox-LDL 24 h(ox-LDL 1d) 434k J8fi IR 4i Ml , 462 W& 5 2359 A 50 wg/mL ox-LDL (ox-LDL
48 h) 50 pg/mL ox-LDL J% Th1 ¥ 10 ng/mL LPS F110 ng/mL IFN-y(ox-LDL 48 h fiil LPS fil IFN-y) % & 1. 7% 5 5% &
21 ARSI R SR 24 hy A AN T BMDM CD206 * ik 41 b il B .C 5 i i PCR Kl Nos2 #1 Arg1 93
KI5 5% BRI AR, * P <0. 05, ** P <0.01; 5511 ox-LDL 24 h %} BRI 35 L%z, P <0.05, 24P <0.01; 5 ¥l ox-
LDL 48 h (% IR 1.3 L%z, 4P <0. 05, 24P <0. 01 ; 5 [F i 4l ox-LDL 48 h il Th1 [T LPS HI IFN-y 24 h % I8 i 315 b 4%,

°P<0.05,°°P<0.01(n =3)

B4 BT 2 MG X REPGE IR AN S S A B KU R

1E PR B FR A & in A Th1 K1 LPS F1 IFN-y
YEH 24 h, %3 CD206 * L iR 20l Ho 451 i 25 A (P <
0.01),Nos2 WyFEE R FEWZ (P <0.01), [RIETIMA
IS T WS, CD206 © A 40 i b 9 F Arg1 B
FR W ERN (P <0.01), Nos2 1321k i & FAIK
(P <0.01) 3275 LPS F1 IFN-y RE i 8200 1k 40 it
HE— 2 n] M2 B 534k, 5 8% A 35 1 5 2 S T T Rg
FEIX PR AR

Wit
FARZ — B e o R B A MR SR TURRTE AS
KA R R R R AR LB AR . A A

2, AR e T bR A S U e T g T 404k
2 ANIERES S B AN ISy S S8 R TR A SR TR B
EL WA 430 2 B R AL 7R (M 78D R AR fB 78 (M2
RO W, IEHAHREST, B - E gl m 71k
TR G E AL PRAZ A A (Ly6 C™ ") — 5 Jii AL R 4
(Ly6C"™") > B WEANIL . 78 AS BIR A kBT
o - BRI B 2 oo ik iR kA
s IE R SRS S A R 0 L T AS
PEHAEAE R E A I HL B R T S R
e ", ABEZE R A ApoE T /N R, S LA i A
TR AE 4 JE PRS2 A1 JE it 4 A R 2R A% 41 i L 491
I 2 3K 5 1R LG R I R B R S
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ML AHE—3C

B AIMIAE M-CSF AEFRT , 38955 . 31k il B s 4
M, 4 E AS BEB P B I 40 i A7 3 7 B2 M-CSF ™7,
1 AS kA RRESRET B REA AR AS JE RN
IROCAL B M1 B M2 Y GnAES o B 41 21 32 %2
DL M1 B i g 3= iR E B2 4k M2 Y
I 200 0 L i 2207 I B A W ox-LDL i N
ALK, M2 R I 40 B 45 M1 784 B 75 5 5 I ox -
LDL™®, 751 ox-LDL {23t M2 78 [ s 4 it 43 ip 48 Pk
BT MCP-11""" 3 3 50 M2 75 [ g 40 fi J% 160 7K 200 Jif
AT WFSEAs B, ox-LDL #3424 h, {2l
EREAN ) M2 U504k, (HBEE ox-LDL Hll 3 A a] 4E
1, M2 Y 5 g A 28 1) M BUFE AR JF HAE LPS i
IFN-y SRS RIEATES51F T, E R4 ng M1 Blf4 AR
o E . WK A ox-LDL 148 5E 3, 5 S i
RN Y S e i M2 2381 1) M Bk FEASBIFSY
Kl o, CD206 1 Arg1 A8 fbAS 2%, ifif Nos2 | Jt
X PR EERINZ —

TERSZEG WS 5 B i 5 AS BEHRTE 5t FE v, BE
PN E gL, M1 B 3210118 gl i Al A
JEH TR ox-LDL #ill3, i b K iy 2 B =
S RAE PR, 28 T B AN LA 1R RO , AN
ASCASE BEAZZ AT B 14 A A ) T 8 RE TR, TR L 2 i TR A
A B E A LU0 A M1 RS gt 2
A SCHRAEE , ox-LDL (a5 M AT e 2F M2 7Y B I 40 it
P, S M1 RS AN LG 2 2 2 R R
P45, I 28 T BB B N B A T 43 4k 3 W F 1)
M1 %I,

AR B U AT AT R S 2 AL A DR BB RR T
AS BT IRR 2, EH LKW, HEMTE T i
TEZ ANy B MR BAA% — [ WA Y S e M . 12,
B A B TE R P T S AR Ly C ™o 4% iE R 4% 4
MEEL ], AT BEFE— 2B FRAR AS BB PN B 41 it A9 Sk 5 5
YR T A A0 ) I 20 L 5 24 1 6 R 40 L
PR B, B34 A B 1 7 24 003G T2 a2 00 240 i )
M2 R53Ak , XA FTBEA Al T AS BEHBIESE ; 7 ob, B
VMR o 25 NTE T Th (RFiE 00 M1 RS E
BN, $7R 2 AS BEHA JOAE K 22 FI VST, MO R B
F PG LIS AT REAE A e M TR SR S, I AN F e
By K

T A BR, B fif 07 1 24 13 B A AR SR
Iz AR - BRI R Bl R IR A X 5 B5E
fRTEH LI PTRAE FAAE . [FIBS, B7 B R NS &
I, HE MR T ApoE ™™ /INERL A B VE 40 N

MAE SRy B B ST — 5 AR R P o (LA A B A
FEINH] M1 BLGERE SN ROPE S 2 . 2B & 4
X ATHE T P P9 U v i R, M TR S B O
Ko

L LRTIR  BOE MR R N RSN AT A -
LW 20 S F) B RE 234, 75 Ik 2 A ] e i ML AE 51 K )
AS KA RS R AT RER T BRI TR

& % x #t
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