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HME By NERFAA C57BL/6 R A= apoE & B 4 (apoE ') 4y R 4M A fo ¥ 4 4w i (mono-
cyte,Mo) X FH LA &% &% apoE " DR SM A Mo X B ¥ %vh, HiE 4.8.12.16 Akl
C57BL/6 % R F FEl#xt840,4 .8 .12.16 JF#dE apoE '~ R A KRR B 5 Ag ez 28, 4 ¥ C57BL/6
ﬂ%iti DR AE G4 A apoE T MM KRR B LB R ALY A AT B T A e B0, A5 R,

52 FARAEAR T4 T 6 K2 H 2, B m# § F4ef4iT[10 mg/(kg - d) ], PHAE T X &M A7
[5 g/(kg - d)]. & A%NKE, 4 A+ M TG.TC.LDL-C #= HDL-C & -F Mo B X & A Ly6c" st &

b, R S5READR 4 B, C57BL/6 16 & #4 Mo wf) 1% (P <0.05) ,apoE "8 A# s &,
TC\TG\LyGCh'kb% % (P <0.05),Mo ¥4 4% (P <0.05) ;12 A# s & TC.TG #= LDL-C 4t & (P <
0.05),16 A# s % TC.TG.LDL-C & HDL-C # % (P <0.05, P <0.01)., SR A & 8 A# b,
C57BL/6 16 JA#41 Mo ¥t F54& (P <0.05) ;12 F# apoE '~ & TC #= LDL-C 4+ & (P <0.05) ,16 J3
# % TC #= HDL-C #+ % (P <0.05, P <0.01) . 5 F A# C57BL/6 4}tk ,4 .8 F# apoE '~ & TC.
TG ##&(P<0.01),HDL-C 4% (P <0.01),12.16 A # & TC.TG.LDL-C # & ,HDL-C &% (P <
0.05, P <0.01);apoE "4 J&g# /& Mo w4 % (P <0.05),8 A# & Mo.Ly6c" b4l 7 & (P <
0.05), 5@, sBa R FHE TC.TG.LDL-C.Mo & Ly6c" w44 % (P <0.01, P <0.05),
HDL-C M4&(P <0.01), Latmaartiz, ®5mpe b 2520 AR E3 K 1K (P <0.05), 2541 Ly6c" 1k
B AR (P <0.05) , 45it AEAFTA4 ¥ apoE ' DR g fig KPR G B4R £, 5] £ 89 KK ok
RAWA AR ELERABA X, XF TR REMESD TR apoE ™™ /s KT 2] X A 4k oI5 2

XA apoE ABEUR; s it MWL R HEM AR

Effect of Huanglian Jiedu Decoction on Monocyte Development in apoE Gene Knockout Mice
CHEN Bing', KONG Ya-xian®?®, LI Yu-mei', XUE Xin', ZHANG Jian-ping*®, ZENG Hui**, HU Jing-
ging', and MA Ya-luan' 1 Institute of Basic Medical Theory of Chinese Medicine, China Academy of
Chinese Medical Sciences, Beijing (100700); 2 Institute of Infectious Disease, Beijing Ditan Hospital,
Capital Medical University, Beijing (100015) ; 3 Beijing Key Laboratory of Emerging Infectious Diseases,
Beijing (100015)

ABSTRACT Objective To observe monocyte (Mo) development in wild type C57BL/6 mice and
apoE gene knockout (apoE ") mice, and to evaluate the immuno-regulatory effect of Huanglian Jiedu
Decoction (HJD) on peripheral Mo development in apoE '~ mice. Methods  Four, 8, 12, and 16 weeks
old female C57BL/6 mice were set up as control groups of different ages, while 4, 8, 12, and 16 weeks
old female apoE '~ mice were set up as hyperlipidemia groups of different ages. Four-week old female
C57BL/6 mice were recruited as a blank group. Four-week old female apoE '~ mice were randomly divid-
ed into the control group, the Western medicine group, and the Chinese medicine group by paired com-
parison, 5 in each group. Equivalent clinical dose was administered to mice according to body weight.

R TH ;K E SIS (No. 2014CB542903 ) ; 8 5K H AR L& % BT H (No. 81072938 )

VER S [ o BER 2 B o R AR BRE B 5B (L3t 100700) ;2.7 #R B RF A2 iR It it Iz BE B 4% S i BF 58 BT ( Akt 100015)33. b5t
TR R SR Y T i 9230 % (b st 100015)

WIVEH : DHEZS, Tel :.010 - 64089027 ,E-mail : yaluanma@163.com

DOI: 10.7661/CJIM. 2016. 01. 0099



- 100 - v E R PR A 2 R 2016 4R 1 A 5 36 #4511 CJITWM, January 2016, Vol. 36, No. 1

Mice in the Western medicine group were administered with Atrovastatin at the daily dose of 10 mg/kg by
gastrogavage, while those in the Chinese medicine group were administered with HJD at the daily dose of
5 g/kg by gastrogavage. Body weight was detected each week. After 4 weeks blood lipids levels (such as
TG, TC, LDL-C, and HDL-C), and the proportions of Mo and Ly60“‘were detected. Results
with 4-week-old homogenic mice, the proportion of Mo decreased in 16-week-old C57BL/6 mice (P <
0.05). Levels of TC and TG, and the proportion of Ly6c" subtype increased, but the proportion of Mo de-
creased in 8-week-old apoE”' mice (P <0.05). Levels of TC, TG, and LDL-C increased in 12-week-old
apoE”’ mice (P <0.05). Levels of TC, TG, LDL-C, and HDL-C increased in 16-week-old apoE”’ mice
(P <0.05, P<0.01). Compared with 8-week-old homogenic mice, the proportion of Mo decreased in 16-
week-old C57BL/6 mice (P <0.05); levels of TC and LDL-C increased in 12-week-old apoE ~'~ mice (P <
0.05) ; levels of TC and HDL-C increased in 16-week-old apoE '~ mice (P <0.05, P <0.01). Compared
with C57BL/6 mice of the same age, TC and TG increased, HDL-C decreased (P <0.01) in 4-and 8-
week-old apoE '~ mice (P <0.01) ; levels of TC, TG, LDL-C increased, and HDL-C level decreased in 12-
~'" mice (P <0.05, P <0.01) ; the proportion of Mo increased in 4-week-old apoE ~'~
mice (P <0.05) ; proportions of Mo and Ly6c" increased in 8-week-old apoE '~ mice (P <0.05). Com-

Compared

and 16-week-old apoE

pared with the blank control group, levels of TC, TG, and LDL-C, proportions of Mo and Ly6c" increased
(P<0.01,P<0.05), but HDL-C level decreased (P <0.01) in the control group after intervention. Com-
pared with the control group, body weight gained less in the Western medicine group and the Chinese
medicine group (P <0.05); the proportion of Ly6c"™ subtype decreased in the Chinese medicine group
(P <0.05). Conclusions
ated with age. Blood lipids levels induced growth changes in natural immune system are also correlated

In development process blood lipids levels in apoE '~ mice are not only associ-

with age. In early stage of lipids development HJD intervention could correct this special immune disorder
in apoE ~'~ mice.
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= Jig i AE ( hyperlipidemia ) J& — Fi i 44 /9 % g

E2 TR A B S R i e RN S K SR A
fk.(atherosclerosis , AS) K& Fllk J& . 7 H = Jig I
REM AS & JE B B2 H, A0 JE Il 5 4% 40 B ( mono-
cyte,Mo) H JeH G , Ji Bl R IR S 2, Bl i AN I
HEA 1 L RELL 2L, 434 E WL, 72 AS 1)
KA R B REE T EEAEM . B, A5 i A AS
[F] & J i B e e 28 ML, X 48 I PR A 24, el A
BIT IR ILAE A AS A 25 3L,

AR AL B AR X6 R AR K AT B2 i apoE ' /N R
(R G BE N ZHEA T T RS, I SE A I 5 T Ak & AN 0
il v B I , N EE T 3R 46 1 4 0 i g i A5 Ry 35 4R
SR o A S WL A M RDRLE JR B 4 1R T
apoE ™'/ AAE BB RATE B 7 o A I A 7K 7
LA Mo K AR LY 451 A2 Ak, A7 9 8 1l i 51 & /) Mo
FOW B AR G O, il & B RS MR T
SLEE ) Mo K Sl B 1) 52 W, PR 594 5 e 15 2% A =i i
PSSz T o

1 ¥ MErE4.8.12.16 JE#E C57BL/I6 K
apoE /MR, 4 JEIR/NRIATE (12 £2) g, HAEIE /N
FUATE (20 £2) 9. i3 SE560 A BRI I Tkt R 2e 5t
Bl i AlHiES : SCXK (51) 2011 -0012,
ST /N BUR SR T A R A SR s ) rh Gy, SPR
%A

2 Y EEMEE R EE S N AR TR
3:2:2:3 IR, Y W T R 2 255 2541 3
ZRUE  FR R LT IE R IOH , Wi WM > T 0 i
WHE250.5 g/mL, BTFEARABIT , 20 mg/h, & /R 221
il 254 R A ] L5 . J20070061

3 KA KALHEE /Bl CD11b-PercpCy5. 5
1 Gr1-PE #i/k, 35 [E BD Pharmingen 23 &) ; i/ B
CD48-APC #1 Ly6c-FITC #i {4k, 3¢ [# eBioscience
] TC . TG LDL-C  ,HDL-C 5% &, H AR F15678 5] 5
FACS Callibur jiX41f1{%, 55 BD 2\ F];Beckman
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CX4 4= H g A 4k 43 11X, 3% [ Beckman Coulter
AT

4 FHYiad Rk THEUE 4.8.12.16 JEEHENE
C57BL/6 KA [R) JE s X R 41,4 .8 .12 .16 J&] % e 1
apoE """ /N B K [A] A WY RS O AE . 4 i
C57BL/6 Mt/ A ZS (A4, 4 JA i apoE ™'~ it/
SRR FHBC OGS HE A ik B AL 20 oA % B2 PG 25 4 Fnrp 25 41
T 5 Ko a2/ AR A 25 3 In RS 300 &, 74
L TE H PTHCAR AT (10 mg/(kg - d) |, 2 4HEH
WEREEALS g/(kg - d) ], 174 J4.

5 Killets &k 4.8.12 .16 JERE LK T T
4 Jiffy C57BL/6 M apoE '~ /NER, S Ikt I AR,
/NEIHIRERCR EDTA $i&EI , 25.0>(800 xg, 10 min)
Je WU, FH F ot Bz 0 5 ot 48 A P 9 20 4SS
T 5 40 2 M s = 3 ik, FH e BRAGI .

5.1 MARKFE 4.8.12.16 Ji& L& T 1
4 JHi) C57BL/6 M apoE =~ /)N BRI 3% R a8 Ak il
BANE TC; i 105 B i s 2 i S AL Bl — 3 40 il LL
B TG; B2 LDL-C #l HDL-C,

5.2 AMEIM Mo K Ly6c" I b il 46 (& 1)
4.8.12 16 J& #& UL & + #it 4 J& 1) C57BL/ 6 &
apoE ™' /I ERLIML 41 At i A SR BRI 2% 55 5 PBS, 4R 4T
41 Bl 5 1% i /) B CD11b-PercpCy5. 5. Gr1-PE .
CD48-APC #ll Ly6c-FITC $i ik B ik bric. Mo )
i CD11b.Gr1 1 CD48 #:ik%r 4 CD11b " Gr1"° fil
CD48" (E 1C) , 4 Ly6c ik ik h Ly6c® .

Ly6c™ Fl Ly6c™ 3 MR (K 1D) .

6 Stk N SPSS 13.0 4ot # ik
38T THERRLL x s Fom, R RIN R Iy 22
H3HT, AL HL R FISNK K56, SC3eH A 3 Ik, P <
0.05 WZEFAGIE L,

# =X

1 %4/NEl TC.TG,LDL-C } HDL-C [ #
(F£1) SFEF/NR 4 A%, apoE ™'~ 8 A
4 TC.TG JF & (P <0.05),12 Fi#4H TC.TG &
LDL-C F}5 (P <0.05) ,16 J&#441 TC . TG .LDL-C %
HDL-C J}& (P <0.05, P <0.01) ., S[EF/NH 8 &
WA4H AR, apoE /712 4 TC M LDL-C Jhi (P <
0.05),16 J&#%4H TC #1 HDL-C F}& (P <0.05, P <
0.01). 5a|JEk: C57BL/6 4HLb%:, apoE '~ 4 .8 J&ik
44 TC.TG F}i5 (P <0.01) ,HDL-C F&fk (P <0.01) ;
12 .16 J&#4H TC . TG .LDL-C J},HDL-C [&fK (P <
0.05, P<0.01),

2 KUK TRU Mo M Lyec" i b # (£ 2)
LafUN 4 B4 d, C57BL/6 16 J& % 41 Mo
BRI (P <0. 05) ;apoE ~'~8 JH k41 Mo LA
(P <0.05),Ly6c" Hufil T+ (P <0.05) . 5 [AFh/h
R 8 JEII 4 L%, C57BL/6 16 JE A ZH Mo L {7l |4 A%
(P<0.05)., 5[AJ&kk41 C57BL/6 414, apoE '~
4 JE %20 Mo Ll JF 5 (P <0.05),8 JE# 4 Mo,
Ly6c" Hfil Tt (P <0.05) o

1 e | 0] 10¢] 104
i . e : | ke
ool O 0 -l [ | R
6001 o - »e PR e o ]
| 5 - 102 2102} <1071
? 400 8 = a a a |
ol v 10 3 © 101 C101
ol — o 100 P ] P00 S P10 S—
200 400 600 8001000 10" 102 10 104 10" 102 10 104 10" 102 10° 104
FSC ® Gr-1 CD48 Ly6c (®)
B el e /N AN E I Mo K I Rl
£1 HBH/PNR TC.TG.LDL-C & HDL-C % (mmol/lL,x +s )
20 5 n TC TG LDL-C HDL-C
C57BL/6 4 JHi 5 1.96 + 0.24 0.72 + 0.08 0.26 = 0.04 0.99 + 0.11
8 A% 5 1.90 + 0.29 1.02 + 0.36 0.23+ 0.03 0.95=+ 0.23
12 A% 5 1.77 + 0.29 0.81= 0.11 0.20 + 0.09 0.95+ 0.19
16 JAi 5 1.65+ 0.21 0.71+ 0.15 0.28 + 0.07 1.08 + 0.08"
apoE /- 47T Iy 5 7.57.+1.1244 0.78 + 0. 16 1.51 = 0.3144 0.40 = 0.0944
8 JH#y 5 10.84 + 1.21 44 1.24+0.25* 1.90 + 0.3744 0.41+ 0.0744
12 JAi% 5 13.75+ 1.62 7 ~AA 1.46'+ 0.27 4 2.53+0.36*%44 0.58+ 0.214
16 JAi% 5 12.93 + 1.20" 244 1,26+ 0.16*4 2.15+ 0.25*44 0.68 + 0.08" 2244

T SRR 4 IR L, *P <0.05; ** P <0.01; 5 FIF/NR 8 [k 4H L, “P <0.0554 4P <0.01; 5[ A # C57BL/6 4 thir, 4P <

0.05;44P <0.01
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£2 #4U/0F Mo K Ly6c" LBt (% x5 ) £5 #5414 /IR Mo & Ly6c" tLBiltbE: (%, x+s )
H5) n Mo Ly6c" 251 n Mo Ly6c"
C57BL/6 4 s 5 3.7+ 0.8 16.6 £ 0.9 E4E| 5 3.1+ 0.7 17.1+ 6.5"
8 JHi 5 3.3+ 0.5 15.5+ 2.7 bagi 5 4.5+1.1 27.3+ 6.6
122? A SR i L 5 4.1% 2.1 20.8+ 9.8
Hik 5 2.4:0.6" 4+ 4. v
# 5 4.4+ 2.2 5+25"
apoE "'~ 4 JHiE 5 5.1+ 0.64 16.8+ 1.9 EPjH — = 16525
8l 5  4.0+0.5°4 22.1:3.9"4 TR XTI, TP <0.05
12 Ji i 5 3.4+ 1.6 15.7+ 5.3 - .
16 JE i 5 3.9+ 1.6 17.9= 4.9 i i

e S EAVING 4 TR L3R, * P <0.05; 5 EF/NR 8 JA 4l 1k
B:,%P <0.05; 57 & C57BL/6 414, 4P <0.05

3 K4 FR/NREERR(K2,3%3) 5%
HEZH FL B, VG 245 40 B v 25 4 /)N RO B 1 KRR AIG (P <
0.05),

21 =
- ) R 2
=
) i
=15
&
12
9
0 7 21 28

14
TR A (d)

2 K4 AR/ RT U E R E A

R3 KM AFRDRTHUGREHRKILE (g, x*s)

25 n EH K
ZH 5 8.3+1.7
Xif 5 8.1x1.1
Pz 5 5.5+1.7*
2 5 59+1.8"

TSI E, " P <0.05

4 £ 4 HR/NR TS TC.TG.LDL-C K&
HDL-C A (% 4) Sl tbse, xHRgL /N Tl
J& TC.TG.LDL-C J}# (P <0.01, P <0.05) ,HDL-
C [&f%(P <0.01) .

5 %414 /N T UG Mo B Ly6c” Fufil Lt
B(#5) Haspdies, s g/l Mo K Ly6c”
Fefil T (P <0.05) . 55X IR4] ks, 254l T His
Ly6c" LLBilF#{Ik (P <0.05) .

R4 KAH4FB/PNERTH)SE TC.TG.LDL-C } HDL-C ik

KA IMmAE51 & T Mo BB FIIIRem 5%, 5
HNR PG BRIERT , S0 RAEA B = A4, ik —20 K
i AS FIRGMESAE UM ™ o Mo MK HitR,
] M RAER (inflammatory monocytes ) FilsE i 7l
(resident monocytes ) Bi MW H#E, R AE R PR 4 i
H F( A CD14*CD16 ~, /N Ly6c™) 584 Mo
AR, st 750 4 i 9 T R 3K Ak A AN i B Ak R 1 1
(monocyte chemotactic protein-1, MCP-1) 3% &
CCR2(C-C chemokine receptor type 2,CCR2),
AL AT AR B I A P 40 FfL ERL -, 4 TNF-o F1IL-6 5 T A
JE% Mo %% ( A CD14*CD16 ", /M il Ly6c®) 540
2 W 20 L S A 0T, 20 L T Ry Rk R T
#H 1 (macrophage-inflammatory protein-1, MIP-
1) % & CCR5 (C-C chemokine receptor type 5,
CCR5),{H AN ik CCR2, J& E A % A2 4 U g iy
Mo'*®' . Mo JM L5 & AS KL i — > J 57
FER T RS S B A B LA S0 0 735 O I A
FUINERA A I e 28 RE 2 Mo 4 A 4% 40 S 1o 491 ' 3 T
1510 SIESE Ly6c™ 78 v IR LE ) AS K R R
FEEEAER .

Il RBIFFE e B G T v P IR 1) 1 B /K - 5 4 1%
FASE o PF S AR v NG AR 8 A I 1 AT
IEH,2 ~3 % Bk 2 s AE K, JLEE B % A=
BEIMAE " . apoE " /N 4 ~8 JAKY, MY T Rk
IR MAE JLEE 2 5 DA K 9w B 3, WF 9% & R apoE '~
/N TC TG 1 LDL-C /K P 5 R AH ¢ . (HAE4 JH
Iy apoE ~ /N, ISR F A1 A 1 Mo BECE R, I H.
FREEE 16 Filit , $2 78 X — 28 A 2 = IR ILAE 5 1 & 19 R
SRALPE R G RIS 5 17 Ly6c™ B e (e 8 J i

(mmol/L,x £s )

2057 n TC TG LDL-C HDL-C

A 5 1.90 + 0.17 0.82+ 0.27 0.19 + 0.07 0.95+ 0.19
X 8 5 11.10.£2.00 ** 1.34+ 0.41" 1.40+ 0.19" 0.48+ 0.04 "
e 5 9.93 + 4.21 1.08 £0.48 1.36 + 0.61 0.38+ 0.16
gy 5 11.08 = 1.26 1.16 + 0.18 1.44%0.25 0.50 + 0:10

H S A4, "P <0.05, *"P <0.01
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apoE /N & A, R — AL R E A K EE
BB & A e 16 JE e, HLAA T AR i 5 A s HIL
AT TS o SABEFEAS ], FE A< Hi A 52 56 & 3 i
AT S50 apoE ' /NEUEE 16 JE IS 44 Mo 7R Hb
R 0T R AR R I TR AR A AT AL A S
e

SR FH B A 0 T W IR AR SR 1 apoE ™™ /)
B, 7T AT e i 3y apoE ™ /INEA A I 48 i M Mo
SEAEEC AT ASBIE ST SR BTG A A 7T 8 % 7
£ 4 AT 7 apoE ~" /N, Ly6c™ He B H R A, 1H
B fiff B V0 2 15 3 R 98 500 AR T Oy B
(P <0.05) 1M H., 5C55 4 J& N, BTFCAR AT A 85 3% fi
T HXHT apoE ™" /N TC . TG .LDL-C Fl HDL-
C MR 22 TG T2 5 X, R IL, BT E AR AT A8 i
fift B 6T = B IALAE Bl ¥ 1 A AN M R g, i 2
AT R R IR . IR IR i Kk BB
FEARATT R % fig i 10 apoE ™ /NI E RS K

Zi LT 7R @ K ST, apoE ' /N R
NRACEA S AT, hH B R M RR G RGEN
REBAEWSFIRA ., WIS T, A
b ST T AR A G 7 R PRI Ly6c™ L
i, A e, Rt — 2B WY O fR R A (55 R Y SE
PR H bR () G R ML R ) 0 A 0 T
X Mo S sE M, K Sk it — 25 W 5 T 25967 R O
it FE PR S

£ % x W
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