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[ Abstract |
decoction) on the expressions of Forkhead box P3 ( FoxP3) , Retinoic acid-related orphan receptor gamma t ( ROR-

Objective: To study the effect of warming and heat-clearing method ( Wenyang Jiedu Huayu

vt) in colon tissue of mice with acute-on-chronic liver failure (ACLF) , in order to explore the possible regulatory
mechanism on intestinal endotoxemia (IETM) in liver failure mice. Method: The 130 SD rats were randomly
divided into normal group (10 rats) and model group (120 rats). The ACLF mice model was established through
the subcutaneous injection with bovine serum albumin and the intraperitoneal injection with D-galactosamine
(D-Gal) and lipopolysaccharide (LPS). The model mice were randomly divided into model group, heat-clearing
group ( Yinchenhao decoction, 6.68 g + kg™'), warming group ( Yinchen Zhufu decoction, 7.09 g - kg™') and

warming and heat-clearing group ( Wenyang Jiedu Huayu decoction, 19.53 g « kg™ ). The normal group and the
model group were given distilled water by gastric lavage, while the other groups were given equal volume of
corresponding Chinese herbal medicines for a week. The value of each index at 1, 12 and 24 h was measured. The
ratio of Treg/Th17 cell in peripheral blood were detected and calculated by flow cytometry. Real-time fluorescence
quantitative PCR ( Real-time PCR) was used to detect the expressions of FoxP3 and ROR-yt in colon tissues of
mice at different time points. In situ hybridization and immunohistochemistry were used to observe the expressions
of FoxP3 and ROR-yt genes and proteins. Result: Compared with normal group, the ratio of Treg/Thl7 in the
model group decreased significantly at each time point (P <0.01). Compared with the model group, the Treg/
Th17 ratio increased only in the warming and heat-clearing method group (P <0.05). Compared with normal
group, the expression of ROR-yt in the model group was significantly higher (P <0.01), and the expression of
ROR-vyt in the model group was higher than FoxP3. Compared with the model group, the expressions of FoxP3 and
ROR-yt mRNA in the heat-clearing group and the warming group decreased at each time point (P <0.05), and
the expressions of FoxP3 and ROR-yt in the warming and heat-clearing method group decreased significantly (P <
0.01). The expressions of FoxP3 and ROR-yt mRNA in warming and heat-clearing group decreased compared with
those in the warming group and heat-clearing group (P <0.05). Conclusion: The mechanism of the warming and
heat-clearing method on IETM in liver failure may be related to the regulation of FoxP3 and ROR-yt expressions.

[ Key words | warming and heat-clearing method; acute-on-chronic liver failure; intestinal endotoxemia;
Forkhead box P3 (FoxP3) ; retinoic acid-related orphan receptor-gamma t ( ROR-yt)
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P i 7 R B T A A8 5 e R I TR Al SR ¢ R AE
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AR R L PR R o R R R s T
TG YT b A AR Al G G R BE g
(TR IR T IR ), O B v v LI v AR 3R O 700 1 Bk
5 R WR AR B2 Ak 3808 B3 T 0T R AR 3R 7 i BH
B AL T o AT I 9T UE B IR T LX) ACLF ¥F
RO YT, AT BEAR Treg/Th17 AHOC A B 5 7K -, LI
2 P WE M N R R IAE (TETM) ™o (R 785 55 45 3L
Sk F FoxP3, ROR-yt 1) £ iKH &, M AN,
WA B A OGP, S8 4000 480 IR 0T FH R X
ACLF #5745 i 41 21 FoxP3, ROR-yt 3£ 35 1Y 5%
M, R 9% Hs % T 238 IETM /Y 7] REAIL 1, S rp I 24
IGEIT I g 4t BRI .

1 #a

L1 gy 130 SUfHE SD KB, PR B (140 =
10) g, ¥ Mevk W 5 FE S e sk S s W A
FR S w17 AT IE S SCXK () 2016-0002, S 45 7E i
M E AR F Y S oL I R, & T R 2R
Y2 B 2k fE | 45 HN-LL-2017-016

1.2 259 BRI (R 30 g, fE+ 10 g, K&
10 g, HH 6 g) s BRI (R 30 ¢, W3 g,
510 g, T25 g, HR 15 g, HE R 6 g) ;i FHf#
BEALHTT (PR 30 g, 27 A7 60 g, FF 2 30 g, M A
10 g, AR 30 g, F 130 g) o P2y ik B ¥ bl g
PR 2 R A A — B B B B b 2 B A ARt 25 M i
AR BN 24 2l A B AT 2 I S O GE o

L3 uf FmEaEA, D-Z LI, B2
( Solarbio 73 #l, #it 2 4% % A 630G056/518H052,
210E052,426H032) ; J5ifi 72 22 1 7 & ( Boster 23 H]
b5 MK2402) 5 e 41 40 & (P A2 et 2wl L it
5 PV-9000 ) ; i [& A 58 244 7 ( Sigma 2 A, 41t 5
1002453350) ; FoxP3 £ % (& i 14, ROR-yt £ 7 B it
& ( ABclonal 23 @], H1t-5-43 31 fy A8024,A10240) ;CD4,
A AR (TL)-17A, FoxP3 14K 57 & (BD A #],
HE5 4351k 561005 ,560486,560045) ; YBR Green PCR
7 & (KAPA Biosystems 2\ Al , #it 5 KM4101 ) ; 336 5% 5%
A& (TAKARA A 5] 5 639505)

L4 Ugn  JY92- 11 Y8 7 I 4 L # 6 A1L (77 I
Z /AT ) ;FACSCanto 11 AU 3 X 40 iR 4 (32 [ BD A
A ) ; Real-Time System %! 7% 5% % # PCR ¥ ( £ H
Bio-Rid A H] ) ;FA B F RV ( LG ZBAH ) ;
Centrifuge 5424 R V& .0 M1 (2 F Eppendorf /A &) ;
RM2235 A1 4 % 47 w5 40 R AL (78 = Pk R A )
SW-CJ-2D AU & TAE & (95 N ¥ AL I & A R
F)) ;s YD-A AR Wy 2 U 5 ML (B A A

DHP-9052 #1 37 °C fil i} 5 77 48 ( B R A A)) ;
PiPet-Lite i35 Wik ( 26 8 Rainin /A 7)) ; BA410
W5 B R s (P Motic 22 7] ) .
2 FHiE
2.1 Gy Rl RBGE PR R 1R G AR
AL, IE R A 10 2 A 120 @A, 2% 3
Bk [ 10 ] 5 m ARkt | SR Y e N 22 i U 56 44 1l 7 11 2R
F S0, g F A FFL W 0.5 mL/ % CHErp 4 i
HHEE 4 mg) , T4 1,15,25,35 R4, 4%,
ST G P PR SR AR 2 A R OB DL ik 1 S 24
M AEA (E A2 mg/UE A 4 mg/ 5 4
R, BB 0.5 me) A, A 2 W, 3k 6 i, %56
JAAR, T UL D-Z AU + IR 2 W (& D-E
FLHE 400 mg-kg ™, B ZME 100 pug-kg ") K HE 4
SERGE, B A ACLE KRBT, K2 4%
R Tt S I8 21 2% A2 A A5 5 I 40 R B8 I 1) 2 BE 2
S T WS I I o 3R 3R B A IR Ak R AR 25T
A R BT K B IR B8, £F 4[] B £ 58 0] 3 7 A% A5
il & Ly . BEALH A L 81 H H AR BT i AL 3 A
BEAUZH GE A R 4 20 HLWE IR 4 21
Ho, 2M%d)E, &4 1,12,24 h £ 0 H] 543
KB, R I S 25 B bR AR
2.2 452 WA TERRE D ORI A T BRAR B
U GERIE A TR B A R R o R
2y ¥ LI G 24 7 15 RS VR 4 i 100 mL, 225 30
BROLT ], PUR BSR4 24550 B R %6, 17 1155, b
w & H g A Ak 2y & & 6.68, 7.09,
19.53 g-kg™'-d 42, AL 6 R ET AR
VAT B BUBLIE S AW = ¥ GO g v 1A L
2.3 U aUAH LA DU Treg, Th17 4 i L 5] R4k
RSN 2 mL T PR BB =S HUEEE T, imA CD4
Prik 10 pL, ZH I F 20 min; 400 x g B0
5 min, = 3, 1§66 M IC Fixation buffer 100 pL,
BA], #EEMEE 40 min, il A Permeabilization buffer
2 000 pL,400 x g B.0>5 min, 25 F3;h0 IL-17A PE
Pk 5 wL, i85, E B E 4 min; il 300 pL
PBS i , k6 A7, L ALK, Treg 20 A A6 I 5
ZAHIE, R ] CD4, FoxP3 Hit K 5id
2.4 SEF PG E B R G BE X N (Real-time
PCR) ¥ 1l 28 iy 41 21 FoxP3 ,ROR-yt mRNA (1% ik
B & R B2 2 b S RNA L Kl RNA (0 58 % 4 D)
K RNA (4l VB, A - 80 C k46 4 F ;48
RNA t} DNasel 1 DNA {1478 5, & 5% 5% 5 8 ¢cDNA |
R s T - 20 CHERLE o i %5 47 1) cDNA
- 21 -
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AT PCR ¢ 3, [ W Z % HN 95 C 3 min, 95 C
55,56 C 10 5,72 C 25 5,39 NE#H;65 C 5 s,
95 °C 50 s, i qbase plus 2> ¥4 5F, LA PRRE SST
mRNA FHXf &k . PCR 547 4] 1 i I AR A )
HARGBR A "l HE R, R 1,

x1 5|¥MF5
Table 1 Primer sequence
EE7) ]l K /bp
FoxP3 [ 3% 5'-TTGTTTGCTGTGCGGAGA-3’ 118
T 5'-TGGCATAGGTGAAAGGGG-3'
ROR-yt 3% 5'-CAGCAGGACTTTAAGCGCGA-3' 116
T 5'-TCGTGCAGATCACCATTGGC-3'
B-actin i 5'-CGTTGACATCCGTAAAGAC-3’ 110

T 5'-TAGGAGCCAGGGCAGT-3’

2.5 JR{ K 25 i 41 41 FoxP3 , ROR-yt mRNA
Fik WEBHAL (JRE <4 mm) [FJE K A8
(ORI DR/ ER LB R o R i R D aN R W
#& mRNA R Fr B | [ a8 ; #1474 52 A 22 Jm ok
V5 MU B PR AR ) FR AL R BT b & o, SABC, AR
YAkt ALY 5 T L DAB {6 BB 2 i
KCZWAREN] B R

2.6 R A ALK I 4 7 4 41 FoxP3, ROR-yt & [
Fik WG AR TR KA H ) kb
B3 i — T (FoxP3, ROR-yt,1:200),37 CH &
1 ~2 h, % —Ht,37 CHH 30 min, DAB I 1 o
Ve, Y, K, iE W], £ . Lecia Applaction Stiue
EUR R G RE T

2.7 SiitEgivk R SPSS 17.0 BEAT 48 it 20
FrootEBERU s Rox, R ESMES £
FFE, 2 2 1) 2550 L e ok B8 TR 3R O 22 20 i, 4L )

K3 BFERIEBAEWVARLEHEAL FoxP3, ROR-yt mRNA &%

PP L SR FH LSD, L P <0.05 h 2% 5 B A % it
3 #R
3.1 R I X KR AN A I Treg/Th17 [ 52 Wi
SIER 4 B, AN K B4 A I Treg/Thl7 7
1,12,24 h £ B [A] g1 24 B 25 FEAR (P <0.01) 5 A
AL, VT R Treg/Th17 78 B[] 55 JC W &
U IR T 12 4 Treg/Th17 15 4% I ] 55 A7 Fir 14
E(P<0.05), W32,

2 HRHMENARNEML Treg/Th17 MHM (i + )
Table 2  Effect of warming and heat-clearing method on Treg/

Th17 ratio peripheral blood in rats(x +s)

- —_ ) Treg/Th17
/g kg 1 h 12 h 2 h
EH - 10 2.43+0.26 2.43+0.26 2.43+0.26
B - 5 0.81+0.42% 0.79 £0.42% 0.75 +0.25%
Tk 6.68 6 0.76+0.41  0.81 £0.25 0.84 +0.43
i 7.09 6 0.77+0.42  0.77+0.41  0.79 +0.32

WEEIEEE 1953 7 0.91 £0.35  0.94 £0.36% 1.02 +0.26

FEHIERA Y P<0.05,2P<0.01; SHMY HEDP <
0.05,Y P <0.01; 5 LA LE P<0.05,P<0.01; 5iE ¥4 L
PP <0.05,YP<0.01(£3~5).

3.2 3 O R R B 45 1 4 4 FoxP3, ROR-yt
mRNA (RSN @ e 5 IE R 2 L, R AL 2
FoxP3 ,ROR-yt mRNA k7 1,12,24 h 4% B 0] 45
WEWZL (P <0.01) ; SHE A R, W B R
2H T i T H A 4 FoxP3, ROR-yt mRNA 7E |- &
i E] KR BT R B (P <0.05, P <0.01) ;7 ik Jf 0%
FoxP3 ,ROR-yt mRNA 7 [ 3 B ] £ 50 7 ik 41 R ik
HAFTREAR(P <0.05), £ 3,

QR (3 25)

Table 3 Effect of warming and heat-clearing method on FoxP3 and ROR-yt mRNA expressions in colon tissue of rats(x +s)

- # m . FoxP3 ROR-yt

/g kg 1h 12 h 24 h 1h 12 h 24 h
EH# - 10 3.28 £0.782 3.28 £0.782 3.28 £0.782 2.69 £1.242 2.69 +1.242 2.69 +1.242
A - 5 20.13£2.392%  24.94 £3.044%  30.98 £3.358%  21.99 +1.162%  27.13 +3.284%  32.95 £3.505%
W 6. 68 6 10.97 £3.121%  15.17 £3.42% 17.07 £4.002%  14.64 £3.02% 17.55 £3.791%  22.17 £3.791%
=873 7.09 6 10.41 +1.863%  14.54 £1.86% 16.43 £2.714%  13.57 £2.882%  17.01 £3.351>  20.37 =3.947%
VIR 19.53 7 4.36+1.65°7 7.50 £2.12°°7 9,99 £2.02*57  6.17 +1.55*>7 7,98 +2.17*%7 9,89 +2.89*37

3.3 VE IR I R xR BG4l 4L FoxP3, ROR-yt
mRNA kR0 5 IEH 4 5, BRI 4] FoxP3,
.22 .

ROR-yt mRNA F3A7E 1,12,24 h & I} 7] &5 14 g % 7}
= (P <0.01) s SHRA HAL, T4 | Rk FoxP3,
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ROR-yt mRNA 3 ik £ I} 1] 55 % 15 B A FER (P <
0.05) , Hor i il Jf FH R B3 TR (P <0.01) o ¥

I 1% FoxP3, ROR-yt mRNA A8 14 41 %

HAPTFRE(P <0.05), WE4,E 1,2,

F4 HRIHFFAENKAREHASR FoxP3, ROR-yt mRNA Rk B H M (2 £5)
Table 4 Effect of warming and heat-clearing method on FoxP3 and ROR-yt gene expressions in colon tissue of rats(x +s)

a5 bl %ﬁ I FoxP3 ROR-yt

/g kg 1h 12 h 24 h 1h 12 h 24 h

E# - 10 0.247 £0.021 0.247 +0. 021 0.247 +0. 021 0.205 +0. 026 0.205 +0. 026 0.205 +0. 026
TR - 5 0.406 +0.04%  0.573 £0.063%  0.631 +0.072>  0.388 +0.037>  0.588 +0.063>  0.657 0. 077>
R2S 6.68 6 0.3500.04%  0.500 £0.059%  0.560 +0.066>  0.340 +0.036>  0.510 £0.059%  0.571 =0.067°
Rk 7.09 6  0.352+0.04  0.51120.066% 0.570 £0.062%  0.342 £0.049"  0.518 +0.054*>  0.579 =0. 065
WWIEHE 19.53 7 0.292 +0.04*7) 0.420 +0.049%°°70. 480 +0. 0577 0. 262 +0. 045*°7)0. 432 + 0. 046*>7) 0.471 £0. 051*>"7

AVIEHR B BRI COg AL D iR 4L E W IR ARE A (2 ~4 )

E1

BiRFAEN KR ELR FoxP3 mRNA ik B &0 (547

EA

A3, x400)

Fig.1 Effect of warming and heat-clearing method on FoxP3 positive expressions in rats colon tissue using in situ hybridization (ISH, x400)

E2
Fig.2

3.4

B

T i IF R R B4 1 4121 FoxP3, ROR-yt
HEHREEW  5IEWFH LR, B4 FoxP3,
ROR-yt 3 IR IK7E 1,12,24 h & i [] 5 2 35 T
(P<0.01); S5HEERNZH L&, 5 ik 41 VA 41 FoxP3,

©
BRI REX KRS FHAES ROR-yt mRNA ik #9800 (2452,
Effect of warming and heat-clearing method on ROR-yt positive expressions in rats colon tissue using in situ hybridization

(ISH, x400)

x 400)

ROR-yt H R IEA T T (P <0.05) i i 9 ik

H B FH W/ (P <0.01) ;i I ¥ FoxP3, ROR-yt

HEHRBMMTH LA RIEH (P <0.05), kS,
K34,

F5 FRHAEWNAREHELR FoxP3,ROR-yt EAFRIEAIRM (v £5)
Table 5 Effect of warming and heat-clearing method on FoxP3 and ROR-yt protein expressions in colon tissue of rats(x +s)
= FoxP3 ROR-yt
215 i
/g kg 1h 12 h 24 h 1h 12 h 24 h
EH - 10 0.181 20.015 0.181 £0.015 0.181 £0.015 0.153 £0.014 0.153 £0.014 0.153 £0.014
T - 5 0.326+0.039%  0.483 £0.049%  0.546 £0.053%  0.310 £0.044%  0.501 £0.050>  0.580 =0. 069>
5k 6. 68 6 0.2820.029%  0.4110.055%  0.472 £0.052%  0.261 £0.030>  0.448 +0.057>  0.508 =0. 060>
=R 7.09 6 0.284 +£0.039%  0.421 £0.048%  0.484 £0.068%  0.260 £0.030>  0.452 +0.053>  0.511 0. 068"
WA 19.53 7 0.241 £0.036*>70.357 £0.039*°70.396 £0. 044*°770.210 0. 037*>70. 375 0. 041*>7) 0.394 +0. 046*>""

.23 .
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B3 FERAAEMAREHALR FoxP3 FEOREMBM(HEL4IL, x400)

Fig.3 Effect of warming and heat-clearing method on FoxP3 protein expression in colon tissue of rats (IHC, x400)

4 BERIAENKBREHELR RORyt EAREHHIM(HIAEHML, x400)

Fig.4 Effect of warming and heat-clearing method on ROR-yt immunohistochemical positive expression in colon tissue of rats (IHC, x400)

4 itig

JH S g I, |y B 38 TR R R N R R AE A
JOT A5 45 473 o 76 P e e, {ofF i 66 3 3 1k 3 8, 3
TE 20 A RN PN R TG VR AT RSO B A6, g 1] K
AR, B % IETM 78 T 3 v o A2 3F 8 i, 24
93.3% ~100% [ &4 H 8 IETM™ , IETM 4 5
1) AT o 7 AE I v vh 5 I 2 g R 40 oK &
NFE Dy g™ A2 Bt . A, IETM 1] B % 5E
A 5T B AR T, R TS A A B SRE SN, 3FE — 25
15, 7 B8 W T 5808 A7 A PSR, T
vy P W R YT E RUTE T el B B IR TETM

Treg, Th17 20 i £ 4 CD4 ™ 40 it 87 W B, 2 H #i

MR TR0 45 (7 CDA™ T 4il i (ThO ) £ 434k 5 T fig

FHE ST, = 0l iR 55 S FoxP3, ROR-yt
P53k, 53 0] R 2 AR i 4 R AR B AR L 0%
REY) V728 A6 5 ) 35 G 9% N 2B R AR J I Y
45 . Treg W] 3K 52 M 5% 5 Kl F FoxP3, 32 %458 &+
R 40 M A 7 TL-10, TGF-B, IL-35 45, & ¥ 4 % AF
JHo Th17 ] &35 52 i 7% 5% K F ROR-yt, 32 %2 53 W
IL-17A,IL-17F J A /K F-fY IL-23 , TNF-a, IL-6 , 15 &
RAE N, RIERRAER . FEER GO T, ILIK N
Treg F1 Th17 4 g &% Treg/Th17 2 {543 - 1 , i {5
MU ) G 88 S iy b F AR e IR A o (B 32 38 B, Treg/
Th17 4 Ho 9 2 45 , Treg 40 g % H 9820, Th17 40 g
W2 RREMY S M, £%F HBV-ACLF B #
Treg/Th17 21 fifd 2 7 , B 199+ 10 8 i ~F- 5 Pk &2, %o 9
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