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[ Abstract] Objective: To observe the therapeutic effect of Radix Paeoniae Rubra-Radix Aconiti
Lateralis on acute-on-chronic liver failure (ACLF) rats and its effect on M1/M2 macrophage polarization.
Method: Male SD rats were randomly divided into normal group, model group, positive group (lactulose,
1.8 g-kg"') and traditional Chinese medicine (TCM) group (Radix Paeoniae Rubra-Radix Aconiti Lateralis,
5.85 g-kg'), six in each group. The ACLF rat model was established by subcutaneous and tail vein injection of
bovine serum albumin combined with intraperitoneal injection of D-galactosamine+lipopolysaccharide. Then the

modeled rats were intervened with corresponding drugs for one week. The normal group and model group were
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given the same dose of distilled water. The histopathological changes of liver tissue were observed by
hematoxylin-eosin (HE) staining. The mRNA and protein expression levels of CD86, inducible nitric oxide
synthase (iNOS), CD206 and arginase 1 (Argl) were detected by real-time polymerase chain reaction (Real-
time PCR) , Western blot and immunohistochemistry. Result; Compared with the conditions in the normal
group, pseudolobule formation in liver tissue and morphological changes and necrosis of hepatocytes were
observed in ACLF rats, accompanied by a large number of inflammatory cell infiltration. Moreover, the mRNA
and protein expression levels of CD86, iNOS were up-regulated( P<0.01). Compared with the model group, the
treatment groups had improved necrosis and inflammatory infiltration of hepatocytes, down-regulated mRNA
and protein expression of CD86 and iNOS (P<0.01) and up-regulated mRNA and protein expression of CD206
and Argl (P<0.05, P<0.01), with the up regulation in the TCM group better than that in the positive group.
Conclusion: ACLF rats had unbalanced M 1/M2 macrophage polarization, and the imbalance shifted towards

M1. Radix Paeoniae Rubra-Radix Aconiti Lateralis inhibited the activation of M1 macrophages and reduced the

inflammatory response of liver failure by promoting the polarization of liver macrophages towards M2.
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1.2 259500 AT M BRI R P R 2R
25— WS B B 24 B, 201 R R B 2K R —
Ja& B Bt 24 2 X R W B 5 5% 48 0 O T M 2 A 7
543124 2012003C 210300688 , 28 A A 2 234
24y 5 5 22 JoT S R0 PR B R A5 A O vk S BRI AT
50 g BfH R 15 g B TR A 10 4% & i ¥ K
30 min Ji5 , A& 2 hJ5 480 25 9, FE A 8 5 1K
BIZ 1 h, 2 RGWIR A JF FAXZL A0 i 08, F g
BRI B WM E S mL( W EL &8N
1 g-mL"), KEJG & 4 CURAFF T . FUAE D IR
LG W= = (o P I S /A BN | S EE 2T e
H20093523,66.7 g/100 mL) , 2F IfiL 35 11 & 11 . D-FF
B g Z M | Tris ( 35 [ Sigma 2 A&, 525 2 5k
A1933-5G. MBI1853-1, MB5198-1, V900483) ,
CD86 .15 5 M — 4 fk & & [ (INOS) .CD206 . #f &
M2 W 1(Argl) \B-JIL3h & F (B-actin) —#iT  BRAR 3 4
AWy (HRP) L E 450 B S 2 BR A 1 G(1gG) (HRP 1L
FE P 1gG —Hi (32 [ Proteintech A /) , 185 43 B N
13395-1-AP, 18985-1-AP, 60143-1-Ig. 16001-1-AP
60008-1-Ig . SA00001-1, SA00001-2) , RIPA % fift ¥
(P HEEHRZREDHEARAR LA, 85
P0013B), SuperECL Plus ## f§ % Jt: i (3 [E Advansta
Iy )L AR5 K-12045-D50) , mRNA % #% 538 57 &
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miRNA ¥ #% 5 il 7] & . UltraSYBR Mixture,
DM2000 Plus DNA Marker ( H [8 Jb 52 5 by it 42 24
"o, /5 0 8 CW2569., CW2141, CW2601 .
CW0632) , TRIzol i ] & ( 3¢ [¥ Thermo A 7] , 5% %5
15596026) , 7 AR LT My#k e +h 22 vhl (b [ -
Tl A W R AT RN W)L 54543 i D WHI144
WH2144 WH2007) , &% B2 4 kL NG Wk (26 M B 2
it 41 i) 390 C o R b 8 R S AR W A | L AR S 4 S
PB11141.P1622.P1260) , + —%¢ B4 R 44 (SDS,
K% R BAEWHAREGIRA A, 185 5 MB2479) ,
R =R B KU R o e S R PN R
BHEA RS A, 6845 73 512 0341 .583794) .

1.3 %% PIKOREAL96 %I 52 i 96 ) i 1 B 4 i
%5 2 /1 (Real-time RCP )Y . SPL0960 & 7% 5 PCR
B (35 [ Thermo 23 7] ), DYY-2C & 1 ik {Y .DYCP-
31DN RIZK V- BB 4l i Uk A . DY CZ-40D 5 &% JREAYL
DYY-6C 1 it 46 ([ b 508 — AU #% ), TS-1 Y
P2 R Crp [V 9 H AR DL R A % i 3 A BR 2 v )
H1650R A 5 3 ¥ R B0 ML (R [ I8 3 A 4R AT )
DHP-500 %t FA 1 il 35 757 4 (b 5t 7 KOs B B2 97 X
A BRA ), YD-315 B1Y) F#L (b [V 4 A 25
BE Y7 ¥ 4 AT BR A B ) L BMI-A BIEIRAL(rp M o
B AL B A BR A 7)), BA210T 5 i 348 (b 5T Motic
YNEID

1.4 FhWiEs M ACLF K RBA SR M4
MmiHHEAFAAR 0.5 mL(F 4 M HEH 4 mg)
BN 2 f0TE S BOB0, TE S 4 0, 43 B TE] B 14,10,
10 d; 28 J5 B6 A5 8 i Dk 3 339 2 I 1 8 1 oy T
B P PR TF 27 4 A K BB RS, 2 R/ L WD R i
2 mg/IK MU N 0.5 mg/UK , ik 4 mg/IK i 4 45 1 7
i, RS 120, I 6 J s B JE RS 6 JHI R d i
JiE T 35t D21 FL b+ 2 0% (D->F FLBE 600 mg- kg, i
Z M 100 pg-kg') A PEX i, # H# ACLF KRB,
ZMEEGE 8 WG T L 10% /K & G V17 18 s 1 5 R
fi (0.4 mL/100 g) R4 FF UL LUREAR .

1.5 45425 F24 L KRS N IER 4.
BERIZE AP X BRZH (FLARBEZ ) 2520, g 6 H .
NS RBEAERERCRLT N KRG H 2%
RO AR R B AR RR i R 5.85 grkg'. FL
R T AL S B KR H RGN R
1.8 g-kg'o 7F 15 AR ] B2 i ik e S 1 565 6 i) O i
T2 W0E 8 T, 2 0/d, Fr8 & 2 vk dGh .

1.6 WLESA

1.6.1 HE 4 (0 L5 T 20 40 B AR AL 43 25 K BUIF

JE, B 4% 2H K B TRl — 7 B 29 0.5 cm*0.5 cm*0.5 cm
KN HFHR A6 R . 60 °CH 12 h;
K 45 W Lr 1 R 43 B W R RO [ R 2 B
Hh I I 2 K, 28 K IR S ming IR K 2 Y 1 min,
VB 5 R £k 22 v (PBS, pH 7.2~7.6) 1R W ; [+ 41 4
0.5 min Ji7 Wk s B B 2 BE(95%~100% ) B 7K ; BUHE I
BT R R 10 min, 23K, PYER CE Ao WEEE T
WL IR

1.6.2 Real-time PCR £ illl CD86.iNOS. CD206.
Argl ) mRNA &3k BUE & P41 2U58 S &) 9,
TRA)JE 24 5 ming ITA =& P IR 15 s IH = iR
#E 3 min; 12 000 r-min”, 4 °C &5 .0 15 min( .02
10 em, B [F) J7 B I J2 W AH % # %1 RNase-Free 2§
O RS I S AR S TR O 2 TR 10 min 5
L2 B3 A JCH DEPC 4k B K B 6l B 75% 2, 1
VEWDUNE , B0 & 1 ;2 A T8 5~10 min J5 %
ULVE 3 B4 66 3 F 260 nm 5 280 nm 4k ) H:
WG RE A A, 53R B R 4l B . A4 21 5 mRNA W
B , 300 55 5% cDNA . LA 5% 5% 7= ) cDNA Jy B i
AT € B PCR Y I 5040, 97 34 B2 % 95 °C =2 i
10 min, 95 °C 48 #£ 10 s, 60 °CiE & 30 s, 3 1F 3
40 Ko MK R LA R 45 5 L is F 27449 11 mRNA
AR R E . 51 TREEZEYH ARG D
O (NCBI) 48 %R H W EE K (19741 , 32 ] Primer 5 4K
PRI, A SR G L 51T AN LR 1,

®1 sl9F%
Table 1 Primer sequence
519 JFH1(5"-3") K& /bp
CD86 ¥ AGCAAGGATACCCGAAAC 127
T it GATAGGCTGATGGAGACACT
iNOS [ TTCAGCTACGCCTTCAACACC 109
T CTCCATTGCCAAATGTGCTTG
CD206  Ii# ACACACTGGAACGCTGACAT 79
T CCCATAAACCACCTGCCACT
Argl i CATATCTGCCAAGGACATCGT 135
i TCCATCACTTTGCCAATTCCC
B-actin | {if ACATCCGTAAAGACCTCTATGCC 223

Fif TACTCCTGCTTGCTGATCCAC

1.6.3 M % % ED 3 7% (Western blot) K il i 21 21
CD86.iNOS.CD206 , Argl B £ 1 £k 59 BUE &
AT 41 21 PBS Y% )5 in A RIPA 24 1@, T 42 W) FE &
PIRACR R BB IR 2 F UK 2 f# 10 ming
12 000 rmin”, 4 °C & 0> 15 min J5 B F ¥ . B 6
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10% 73 1 S F1 4.8 % W 4 e FfE 28 2 1 B3, I 4R
P RE S ARl A 1 R A5 L 5 1AL AU A Marker
2 wL, Hifth B L ERE 10 WL © A PEEE A, JF 4R W Bk
(75 V, 130 min) ; 300 mA fH & H i ¥ K (CD86,
85 min; iNOS, 145 min; CD206, 150 min; Argl,
51 min;B-actin, 60 min) ,PBST ¥ I 3 X , 5% Wi ig W%
¥y 2 1 90 min; BF ] # B AH R (1 — $T (CDS6, 1:
1 000; iNOS, 1: 1 000; CD206, 1: 2 000; Argl, 1:
1 000;B-actin, 1:5 000) ,4°CH; & i 7% , K H % iRk
30 min, PBST ¥ 3 W ; ¥ B J5 19 — 5L (HRP 1L =
Pt 1gG,1:5 000; HRP I HT % 1gG, 1:6 000) 5
H:[7] %8 IR % & 90 min, PBST ¥ 3 ¥ ; I A ECL fk.2%
KGR S B E 1 min, BB KA R G, W
Uk 1 H Quantity One %l JiK 3 43 BT 8RR HEAT 53 #7 <
1.6.4 4 L% K CD86.iINOS . CD206 . Argl
B FENL A IE  60°CH A 12 hy U) F i i 2K
4% 1R 45 2% v i (pH 6.0) #4085t , % 21 J5 PBS
VRV 3 U5 A 1% ey MR KT P4 9 PE i 10 min,
PBS Yk 3 W ; I & — P« I 0l Y R R Y — it
(CD86.iNOS .CD206 ., Arg-1 1:200) ,4 °Cit 7% ,PBS
YEU 3K ;37°C R E Pt 30 min, PBS ¥E % 3 K ;
DAB . 8, , ZE 1 /K Ve ; IR K R YL 5~10 min, 2518
KPR, R WE B B K S BT =W R 10 min,
2, A I R LA AR
1.7 Geibseorik o iR A SPSS 25.0 #E1T 48
oM AL B T R X TR R BRI E Oy 22
73 B (One-way ANOVA) #4722 41 8] LL#5¢ , 45 21 6] 7
P L35 R /s i 3 M 25 S 1 (LSD) K 85 . P<0.05
hESHGI R XL
2 BB
2.1 SR -FRE R X ACLF K B 41 2090 BH 24 A4 52
1E 20 ] DR B IOE 2 1 6 T, U0 SR 4 i
S50 56 H /N i S50 T I, 4 L 28 o e i
ST AR HE S R DL AR Y IR AL | 2F 4 1 A K R PR A

JE IR o AR RN 2 AT L AR B U 2 TR A, T DL BOR:
AREEHT, VIR s BT 20 MR 58 4, SRl TEIR 3T |
PR IE IR L, 22 S Ak B/ i B, 308 0 Al /N i 25 K AN
PR R PR MR . FLARRE A P 2 1Y) A
7 T A0 i IR A0 R R R R A e, R 2 B A
AR T /AN I 235 R Tl DR R B8 O A 91 DX AV L b i R
P2 IR, LA b 25 4T 4 SR8 B 58 1R IR 1 ok 3
BoHEE. WAL,

TE:A IEW 4B, B CFLURBELL; D, 25 41 (18 2-F 4 17])
B1 FAH-MAEMKRFAKFENZM (HE, x400)
Fig. 1 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on
liver histopathology of ACLF rats (HE, x400)

2.2 A -Mff A X ACLF K Bl CD86.iNOS ., CD206
Argl mRNA LKA FRFZW 5 IEH 4 K,
AUZ M1 AL W5 20 Bl b5 75 4 CD86 . INOS Fil M2 Al
s 20 S b 25 4 CD206 . Argl mRNA #3534 i, H
1 CD86.INOS 2 5 AT G it 4 & L (P<0.01) ; 54K
RUZH Le A, FLOR A 4 A 245 2 CD86.iINOS mRNA
F3K F i (P<0.01), 1 CD206 ., Argl mRNA % ik |
P (P<0.01) ; 5 FL R BE4L Hh %, Hh 25 41 F 1 CD86 .
INOS mRNA 9 1F F 55 T 2L R0 24 (P<0.01) , 1M |
# CD206 . Argl mRNA [ /E F 4 T ZL R 4l (P<
0.01). WLzK2,

2 FH-MAENESEXRAIFAL CD86.INOS.CD206.Argl mRNA RiXKFEH M (X+s,n=6)
Table 2 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on expression levels of CD86, iNOS, CD206 and Argl mRNA in liver

tissues of each group rats (x+s,n=6)

2H 5 Fl 4t /g kg CD86 iNOS CD206 Argl
EH 4 1.13+0.09 0.70+0.24 1.14+0.12 1.2840.42
AR 4] 3.55+0.30" 2.37+0.43" 1.84+0.32 2.59+0.94
LR B2 1.8 1.62+0.54> 1.17+0.32% 2.83+0.75” 5.55+1.20
rhga 5.85 2.82+0.41%% 1.60+0.28> 4.96+0.93%Y 8.5042.31>%

SRR A A VP<0.01; SHER A Y P<0.05,3 P<0.01; 5 FL B LA Y P<0.01 (K 3 R 4F)
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2.3 SRAT-MfE A XF ACLF Kl CD86.iNOS . CD206,
Argl EERIX W E W 5 IEH A LR, B A
M1 A A1 Bk 5 4 CD86 L iNOS il M2 1Y 15 44
il bR 35 #) CD206. Argl & [ 3% 35 & ¥ W & LA
(P<0.01); SHERIZ L 55, ZLAL B 24 R b 25 41 CD86 .
iINOS 2 (1 # ik & F i (P<0.01), /i CD206 . Argl &
ik Fi#(P<0.05,P<0.01) ;5 7L B4 1L %5,
2G4 7E T I CD86.INOS J7 i 85 T L R4 4 , ifif b
I CD206 . Argl J7 ML T LA WS4 (0 22 =R L4 it
RN, WE2,%3,

2.4 FRAT-Ff A X ACLF K Bl CD86.iNOS . CD206 .
Argl B 8 LRIk 2 g 4 Ak A DU
g L 4 R, CD86.,CD206 % ik T 41l g B i, iNOS |
Argl Rk TAILA . 5 IE# 4 i, A4 M1
T 40 i B 25 4 CD86 L iINOS Al M2 Y [ Ik 41 ity
br & % CD206, Argl s H Rk w3 LA, K
CD86.iNOS 2= 5 B A G122 2 X (P<0.01) ; 5B A
2 EL R, LA AL RN 2541 CDR6 INOS 2 1 £ ik i

CDS6 s WS s D
_— q— ” B 110kDa

B2 &£AXRFHALCDS6.INOS.CD206.Argl F A Fik ik
Fig. 2 Electrophoresis of CD86,iNOS, CD206 and Argl protein

in liver tissue of rats in each group

T (P<0.05) , 1fi CD206 % 1145 i 7 _F I (P<0.05,
P<0.01),Argl FE AR XA LA HERTEHIT
RN HARMA L, 2417 T I CD86.
iNOS 77 1H 55 T FL AR B4, i 19 CD206 . Argl 5 1
T3S 2, Hirh CD206 22 % A G it 2 & X
(P<0.05). UWLEI3FIE 4,34,

£3 FY-MEMNZEXRIFAL CDS6.INOS.CD206.Argl EH R IEH M (X+s,1n=6)
Table 3 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on CD86,iNOS,CD206 and Argl protein expression in liver tissue of rats

in each group (x+s,n=6)

20 51 /g kg CD86/B-actin iNOS/B-actin CD206/B-actin Argl/B-actin
5 41 0.16+0.03 0.18+0.05 0.19+0.05 0.20+0.05
B2 0.59+0.14" 0.54+0.12" 0.3420.06" 0.40+0.06"
FLA R 1.8 0.34+0.02" 0.31+0.08 0.460.07> 0.51+0.07>
SR 5.85 0.40+0.02" 0.41=0.09” 0.5120.06> 0.57+0.08>

CD86 |

iNOS

A B
B3 FRAT-Bi A& AKRATALR CD86.INOS RE ALK I (HEdifh,*x400)
Fig. 3 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on immunohistochemistry of CD86 and iNOS in liver tissue of rats in each

group (IHC, x400)

3 iFig

T I 0 s LA B B B g Oy R ELE AR,
i B 2 L T T SR T, v BE IR
PLEF BH Ry 20 00 DA AR A R i 1 95 AL AR 0 R T A

L A58 eI K, Je8 IE R AR S, =3 d A (R B B B
PR A0 B BT T O B R A P R IR SRR A
BH B 50 I ) ¥ 2 9 o PR 5 G B e BTN
Sh F BT 8y R0 i AR UK 22 52 S S AR 5 ot L 0 T
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CD206 [+
Argl

B4 FRA-BENEAKXRFEALCD206. Argl EEANBIEN (411, x400)

Fig. 4 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on immunohistochemistry of CD206 and Argl in liver tissue of rats in each

group (IHC, x400)

x4 FH-MEMNZAEAXRIFAL CDS6.INOS.CD206.Argl E AU (X£s,n=6)
Table 4 Effect of Radix Paeoniae Rubra-Radix Aconiti Lateralis on immunohistochemistry of CD86,iNOS,CD206 and Argl in liver tissues

of rats in each group (x+s,n=6)

41 51 /g kg CD86 iNOS CD206 Argl
EHA 0.015 9+0.004 2 0.016 4+0.003 3 0.020 4+0.008 8 0.057 1£0.004 2
TR 24 0.040 0+0.014 0" 0.040 0+0.008 1" 0.020 6+0.007 6 0.072 6+0.004 9
FLA AL 1.8 0.020 4+0.005 8% 0.022 8+0.009 6’ 0.033 9+0.007 2 0.082 0+0.013 3
ERESEE 5.85 0.023 5+0.009 3% 0.027 4+0.013 4 0.047 9+0.012 4°*¥ 0.109 6+0.042 0”

PR ILRE = T AT o A B AL SR AR A
B ) U R B 1 m&kﬁaﬁiﬁﬁ‘éﬁL A
TSR NE RN ; 5 W e D Re ik — 2P KL
PERLAL IR , AN T R A 5 0 RAE Rl &
ﬁ‘%?jﬁ#@f‘a?iﬁa b TR TR AR, T B 2/
Je PRI ZR I > 3k Ah R Rk R E N 5 o K
SR BT JHE O U i P A A A0 DL TR, ™ R e AL A
o A KR FE WU o Bk, B SR Ak o
= 24 5 Bl U BT o 0 4 0 J g M AR 8 R R g T
Jr ke HATEoE i
i 20 i o 22 3R B R 2 OIS B i MBS AT AR
AL M2 7 MRS A0 A S i £ 85 (LPS)
Mg el 5 oy F A& (IFN-y) PR IR H T -«
(TNF-a) % P [A) 5 5 76 4L , 4> i % ik CD86.INOS .
TNF-«., 1418 4 Z (IL) -18. IL-6 %542 & A T ; M2
BB 40 M B TL-4  IL-13 \IL-10 . #5 fb A K R F-8
(TGF-B) %1% T 1k, 73 Wb 3% 35 Argl .CD206 .IL-10
BRI Y A MR S T B e R A
28 P R I VR AT ARNE P ST A, — LR UTE  E
M1/M2 B E G5 20 AR AR S, 23 W K & e R/t 4%
T, S BV o e e R, SR 18 iR 5 & B
SR G . AHOCHSE R I 38 5 S I E RS JE o v
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