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WE BH MR FEMFHSHRKRE T &M %& S E(apolipoprotein E, ApoE) 4 B s ik
(ApoE ") NRAFMEF M 4R AER . Fik HAADR S ATFA SN A GIE,ApoE T N ES A
ApoE /"8 ApoE T HMSA.ApoE T B B, A5 R, 5 MNLTERLRSIKE L .
ApoE " Zfgm b AR M T HEMEANS gl(kg - d)EF., Hwl ) RK e EIeE B (TC) Wik =8
(TG) A% & @ J2 [ B3 (LDL-C) K -F ,HE Z & WLEAT Ik 22 20 2 K AL, 7L X 20 B ASAE M AT i B w4 2
Jo B d T A P fs) Ao B o 2w il R @) %4k CD206.CD36 & ik K-, R ApoE ' SAsA ) AT IR 2
73 b0k IS 5 T 9% 22 % 46 TC . TG.LDL-C 71 & , Ev 4a i bbfs) 38 % | E v tm fL &80 & 4k CD206 % ik K- %
1&,%5 ApoE '~ Eamikik , £ F A %t FE L (P <0.01, P<0.05);CD206 * # #&1L# (alternative-
ly activated macrophages ,M2 &) E # 4m iiL Yo 49 22 57 & £ 240 2 % 8, (P <0.05) ;CD36 & ik K-F &
R T, HEMEHTMA AE, o5 A BEE, (2 IE CD206 " M2 A E 4 4n i, sk ) 25 ApoE ™'~ & g
MREREZH(P<0.05) , IERHAT RE TR EREZ, G TEMFHIOTBERYP AR TR M2 &
E & 20 B0 e 95 A T S ARG A S, B e R AR R A AT AR AP AR AR S T AR AR A
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Protection of Huanglian Jiedu Decoction on Livers of Hyperlipidemia Mice MA Ya-luan', LI
Tong®, WANG Bei-bei’, JIA Bei*, CHEN Bing', SU Jing', WANG Xian-bo®, and ZENG Hui®* 1 In-
stitute of Basic Theory on Chinese Medicine, China Academy of Chinese Medical Sciences, Beijing
(100700), China; 2 Institute of Infectious Diseases, Beijing Ditan Hospital, Capital Medical University,
Beijing (100011), China

ABSTRACT Objective To observe the protection of Huanglian Jiedu Decoction (HJD) on high fat
diet induced liver damage mice [ hyperlipidemic mice lacking apolipoprotein E (ApoE ') ]. Methods ~ Wild
type mice were divided into the wild common food group and the wild hyperlipidemia group. ApoE '~ mice

/- Sy

were divided into the ApoE '~ common food group, the ApoE '~ hyperlipidemia group, and the ApoE '~ hy-
perlipidemia plus HJD group, 5 in each group. In the present study, wild type mice and homozygous
apoE '~ mice were fed with a chow diet or a high cholesterol Western diet for 4 weeks. HJD at the daily
dose of 5 g/kg was given to mice in the ApoE '~ hyperlipidemia plus HJD group by gastrogavage. The plas-
ma levels of total cholesterol (TC), triglyceride (TG), low density cholesterol protein (LDL-C) were detec-
ted. The pathohistological changes of the liver were observed by Eosin and Hematoxylin (HE) staining. The
liver macrophages and their subtype ratios, as well as macrophage surface receptor CD206 and CD36
were detected by flow cytometry. Results  Typical pathological changes of simple fatty liver were manifes-
ted in the ApoE '~ hyperlipidemia group, TC, TG, and LDL-C increased, the macrophage ratio increased,
the expression level of macrophage surface receptor CD206 decreased, showing statistical difference
when compared with the ApoE ~'~common food group (P <0.01, P <0.05). The ratio of alternatively activa-

ted macrophages (M2) subpopulations was lower in the ApoE '~ hyperlipidemia group than in the wild com-
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mon food group (P <0.05). There was no obvious change in the expression level of CD36. After intervened

by HJD for 4 weeks, there was no obvious improvement in blood lipids. But the ratio of CD206 *M2 macro-
phages was significantly improved, when compared with the ApoE '~ hyperlipidemia group (P <0.05). The

pathological changes of fatty liver were significantly attenuated. Conclusions

The liver protection effect of

HJD might be associated with immunoregulation of M2 macrophage subpopulations and injured tissue re-

pairment. lts immunoregulation and liver protection were independent from lipids lowering.

KEYWORDS Huanglian Jiedu Decoction; hyperlipidemia; hepatic steatosis; macrophage subpopu-
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LG 22 R o e B IMLE AN AU 3k ok A A Ak 1Y 32
S ERLAY T H AR W B B 2 — o i e
GIFNR I EIRYT , H A = 85 BLAR Y 7 2 2y
Yo BENEVE 2 BAREDHIENERCR IR (HA B A , 1
SrEE MBS KR hRER i . N, T %
AR RENR S I 2, %) IR IUE A 3 i 14 Bl
A EAEEN ST
W R R R I PR B IA M e ) VR T R
FRZEZ(OPEE), o % M, &S T
4 BRI, ) TR A Rk 3 AU
ZE A 2 T AR R 2 e ) R P SR 5 [ Y 2 R
A PRI PG , 4 ) S I I A e 7 e 2 IR
W R I, M5 i HAT e e R R RR SR, LI R
o I BB M i 220697 S Kk A A Ak | I 284 PR
EMLESEGE o O T R o A A
S I AR I AL, by ol R g 2t Fs 4K
5,23 W 815 % 1 E (apolipoprotein E, ApoE)
FEIR R (ApoE ™' ) /INERU i g A5 80, A I 20 2095
TRV L S5 < P T [P EREEA T TR

MEETE

1 @Y C57BL/6 FAEAI/NH 10 H,ApoE '~
N5 H MM, 8 JE %, A E (20 £2) g, HIF At
RS S oL SR T SPF &1 T .

2 2 AR RANAS  FOEMEE R A
M HE T34 3:2:2: 3 LA, H 25 ¥ b
[ 208, 8 M ik R U, W4 U XY 5 34
f# % % 4 25 0.5 g/mL. ¥t/ R CD11b-Percp-
Cy5.5.CD206-Alex Flour 647 #il F4/80-FITC #i{k
HZE[E BD Pharmingen A w7 5, Bt/ B CD36-PE
Pkl £ E eBioscience 24 R s MHEEE(TC) |
Tl =R (TG) Ik B i 8 191 1B [E 52 ( LDL-C ) i 5
&R HAFGE, | 77 & FACS Callibur i 28 41 g X

HMFEE BD 24wl 7= 4, BECKMAN CX4 4 H 341k
SHACR 35 E Beckman Coulter A P2 o

3 Iy HERI 425 C57TBL/6 B4 U/NELR
FHBCRT L A8 125 B ML 43 Ay B A 3 £ 4 R 37 A v R 4L
ApoE ~""/NEAY l ApoE 7T 4l . ApoE T mi g4
1 ApoE " E R IR AL, AL S KL A TR
R BRI 75 4 J o & B iR R 78. 85 % S A R
kH,0. 15% JIH[EEE,21. 00% fig i . ApoE '~ @il
RN A THIEME 5 g/(kg + d) (FHY Tk E
SERGRIEE Y 10 %) HE W, HoAth 40 25 7 55 i 4l v K
o rfAsEmmsrER 3 K,

4 IMAEKFIE 4 F)G, SR AR T, fi
HREBRE EDTA $HLEEIMN,2 000 r/min &> 10 min J53EL
M3, -70 CLRAE# M. 1] BECKMAN CX4 4 H
AR TASCH BN E 45 41l 3% TC . TG \LDL-C /K-,

5 JFAEMEDE  RREE)S TN A0 = E, R
0.5 mmol/L EDTA JG4%5 Hanks -7 £h 5 i X BT 1
FFHEVE 10 min, EBRAFIEMEER AL

6 I B, 4% 2 5
FE, AWK GEWNR N A V)R A HE Y )5 0
SRR FEZH AR 1k

7 TR HARTA A R
YR, LA 100 wm JE IR E 4 °C 1 500 r/min 2
L>10 min, BEG A1 x PBS(pH 7. 4) Pk IF &, 1T
JEEEgLAE,

8 EWMEANALAY AL R AR R N A B B
CD11b-PercpCy5. 5 .F4/80-FITC .CD206-Alex Flour
647 F1 CD36-PE Hit{k H#k%:4ric. FACS Callibur i
S REASARSI FF I 5 s 4 e B EC I 780 L 3], e 24
[5Z{A& CD206 .CD36 Fik/KF- (P9t L, mean
fluorescence intensity ,MFI) ,

9 Gtk LEmEKRE 3 K. W H SPSS
13. 0 Gl g i T o0 b TH R x s Kon, It
HEFT AR R T 26 53 b LR LU R T SNK R P <
0.05 WZEFAGIE L,
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1 FUUNRUAR KL (R 1) 4 ARk
S5, S A A e, WA iR 4L/ R TC .
TG J ApoE '~ ¥4 ApoE '~ EI§4 .ApoE '~ &

ghn b 2541/l TC. TG, LDL-C /K - & % 7t &
(P<0.01,P <0.05); H ApoE """ &fi§4H/NRL TC,
TG.LDL-C /K% % T ApoE '~ &4l K B 4
B41(P <0.01) ., ApoE "~ Eiflshn-h2i41 55 ApoE '
R4l TC . TG .LDL-C /KF e, 22 R LG it
Y (P>0.05),

R AU/NRUMIE AR AL

(mmol/L, x +s)

it n TC TG LDL-C
Loy 5 1.65+0.21 0.71+0.15 0.28 +0.07
it gl 4 2.61£0.23**%4 0.93£0.06 *% 0.40£0.11%
ApoE /- Ef 4 13.39:0.73** " 1.28:0.18** 2 2.24+0.18** 2
ApoE /"l 5 23.14+3.36"*  2.04:0.26** 5.68+1.02*
ApoE /"Rt 5 22.14+4.65**  1.54+0.53*  5.23+1.15""

TGRS AL, “P <0.05, " P <0.01; 5 ApoE ~'~ T fik
HE, 4P <0.01

2 BUU/NEITIER RS A (B 1) HE
Yoty i, B AR 3 4R A = R 40N BRI 34 0 i
FREMAS . ApoE T S AL AT AN M B 2 e, &
JEH R R WA R D 2N 2 A I
TCAE IR UL A N2 . ApoE =/ Ji IR 28 T WL 105 i
FRAE A B AR , G JEF 40 A i B L I SE AR A 4
JHLJTE P AT DL /0 P 22 9 AR R ) 24 3 YA X nT L 4R
AR . ApoE '™ i A 2 410N BT 41 A i Al sk
B2 A 5T PN 255 i A AR /0N A DXORT D i i 4R 1 4
Hagi b, AR Z14EF 35 5 ApoE T AL .

3 A L/INEUIE IR B 0 40 i B I R L 491
21 i, 5 1 5% /& CD206 ,CD36 ik /K F i (£ 2)
4 J IR, B A e 4 A A 2 R
20 0 L 197) B 15 4 3% 1T A7 /4 CD206 . CD36 #ik7K
FHE, ZFHLGEIT¥BE X (P >005), 5
ApoE ~'" Efr e Ho ks, ApoE T i g 2H /I BRI L W
21 B LA B S 2 (P < 0. 05) , EL 4 il CD206 3

A I B2 B UL IS4 C i ApoE T M
#{;D 2y ApoE "'~ @illg4H;E  ApoE ' Ellsin b 240 16 C LE
o S JI 5 A JFF AL S5 VAR FFF 200 R 1A > UL B 2 9005 1) D e
Sk TR S IS8, 7R 097 , 40 55 P T AL B 3.2 360

B A4UN BT IR P 2R e (HE, x400)

R EREAM (P <0.01), 59 4% S 4K,
ApoE ~""ElE 4H /) Bl CD206 * B AL 1% {1k 1 (alterna-
tively activated macrophages, M2 ) [ 1 41 fifd L
W @ B AL (P <0.05) ; 5 ApoE ™" i fig 4l b 42,
ApoE " E IR i v 2 21 U 5 040 G B £51) s A R IR
(P>0.05) ,{HJIFJIE CD206 * M2 7Y [ gt 4 Jfd L 451] H]
B Im (P <0.05),

i
JHF A 2 Jg J A3 1 = 2 37 e, T g s 2 O g
AR S8 1 — PR o IR K 20% ~ 81 % JIg i T
AR IAE ' o NS LAY R 2 K Al sk,
T B SRR A ZE B, SRR, A SR 25 0
b, i HLER IR A0, BRI 45 pr B ST, < RIS BHLE
ZIRUVA R BEIBKAS o IR A AL O BEAE T o

T2 HH/NEATEE WEAIH & CD206 * 4 Eb 4 Al W 4N i 3 i 32 /& CD206 .CD36 #Fik/KF i  (x +s)

2151 n E WA (% ) CD206 * M2 % (%) CD206 CD36
Hp A 5 7.92+4.65 7.77 £2.48 18.66 +9.99 679.99 +136.92
Lige= i 4 7.11.£1.85 6.01+2.50 17.55 £2.78 692.78 +67.84
ApoE ~/~ L& 4 5.73+2.49% 5.64 +1.84 20.61 +2.04%% 904.81+56.30"
ApoE '~ Eilig 5 9.78 +1.75 3.93+1.19* 15.34'+1.31 843.23 +111.79
ApoE '~ &g hnhzh 5 7.68 =1.31 7.10 £2.48% 27.51 +17.68 771.26 £95.03

T SN A4LLEE, " P <0.05; 5 ApoE -/~ fiflg4ltse, ©P <0.05, %P <0.01
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B AEH R, ERAE MR A e T A Yok Y L I 2%
AR MURR I EAR PRGBS IR ZE R, R
AP ELES  LAKRSE R 3o 5 g I AR 105 AR A7 A
PRECAER P 2R, PR, 28 38 SR A TR B 1Y B0
fif A 5 L RERE PV E FE B

JHRIE 2 s 1 s B KR AIE 2 — 2 3 86 40 MY 1
ST P o 0 S Y AT, A B R
W5 21 B 19 80% ~ 90 % , 2 i Ik P = 2 17 9 52 Joit 4
H, X F AR S Sh REA T EAE TS " A gk
L 000 A B 0 B A M I IS O B, TE H E
8 JE JE AR A A B SR SRR IR T RE , A W B Ak
PR 52, [F] B 34 A6 B A4S Tl 6 PR 77 ) o 3K 283 o
YIS 5 2 3 o 40 i 7 22 80, 8 9 25 4RI Y
JH- 240 0 AR AR L P B 200 T DA B At 2o (2 e 92 448 A
A, I T 5T R BT, B A g3 oy 28 BT Ak AR
(classically activated macrophages, M1 #1) #i
M2 7Y R e i R BRI PN 2 S5 o A4 it 45k 3
2 A T EOE AR S M B3 004 iR R BT BT
o (tumor necrosis factor o, TNF-a) . 1 40 i /)~
% -1 (interleukin-1,IL-1) . A48 & -6 (IL-
6) AR -12(IL-12) T 48/ % - 23 (IL-
23) FR MMM+, Tk A8 — F ARG
(inducible nitric oxide synthase,iNOS) ,{i£ i NO
SEVEVE AR A B, AR I, 2 5 08 05 I B R
M2 ZU ) i 2% 38 S RE I IR F- T A A 26 - 10 (IL-
10) %4k K B+ B (transforming growth factor
B,TGF-B) LA ke ks & 12 1 (arginase |,Arg 1) \ H #&
Bz 1k CD206 1% 18 K {& CD68/CD163/CD204,
S G2 2 I, B A AR SR A BT 48 S R T Th g
AWFERT, BRI IR B A el s AT 5 3 M2 #Y B g
AR BRI, 2 9 40 B B TR A
DIRem) S5, U HE M1 AU g 35 0 2 /M2 A i 250 /D
SEECIAE A T A B 5, DT R I 248 R0 A
FFF R 40 i B 35 A RO

REAEAIT 5T 22 2R F K B B 1) SR B B IS E N I JHF 1)
FEHRRAE ) AHIFSE R ApoE JERIBEA /N B, 4 A
IR R, ANMUAE 4 J8 P9 WEEE 21 B 107 45 S o 2 ek
A T LR 5 3] JHF A 5wk 400 it ) L 451 384 Jm . CD206 *
M2 U 20 B B R 1T O A T BT LA
F G RR D 5 PR kAR ] B R 2 T CD206 T M2
TR 5 240 i B

2R T e B ILAE £ 4 B i JHd 2k 2 FbIL ) i
BIERGE, — e 1L [ Ag 2H 1 1M A 3k e 3 s 1) 928 S
W R TR, HEE R TR RS

SCHR A1 18, 8 20 I8 W T 8 A L IE 5 IR TR
ApoE " BBL/INELAE T RERIE KT 3 A L L ig A
AR 1 Rk MR 8 SR R P A g Ik
44 AR SRR B RE 3 AN A LR A
WFTE R B, TE S B0 WA 11 4 8] 0 [ P, 0% i 2 1 X
TC . TG.LDL /K~F-JCHl W 5m . PR, B 34 A 25 7 X
TR 36 7 VR T AT AR , il B 2 1 i
GBEPR AR B TR, B 2 i 0 T WO T B
WS 200 L L 9100 5 — i i i SR A2 1R CD36 A AT FR,
PR B A EE I N T M2 B I A I ) O A
P, AU IR S RE A5 3 D8R 1) i 2R

L5 L id AR5 A BB I A R T AT LASR v
JEPHIE W A M2 S A LU 51, 9 % 04 ] 5 A I 5 |
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BIFSE B AR 0 RO A5 5 VR0 Y B, PR L e ) R AT
ORI, 4 1 e B0 i 75 2 1 UGS 12 3 90 240 e o A
FISEFE I R0 K o BE— 25 A58 2596 97 8 I ILAE 5
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