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Effects of Clearing and Warming Simultaneously on Colonic Regulatory T Lymphocytes / Assistant
T Lymphocyte 17 Cytokines in Rats with Acute and Chronic Liver Failure

CHEN Bin, PENG Jie, ZHANG Tao, ZHU Wenfang, ZHANG Qiangian, DING Xiuli, LI Yunfang
(Department of Liver Diseases / Infectious Diseases, The First Affiliated Hospital of Hunan University of Chinese Medicine,
Changsha, Hunan 410007, China)

(Abstract] Objective To investigate the effects of clearing and warming simultaneously on the expression of Treg/Th17
associated cytokines in colon tissue of rats with acute and chronic liver failure (ACLF), and to explore its possible regulation mechanism
of ACLF against intestinal endotoxemia (IETM). Methods A total of 140 SD rats were randomly divided into a normal group,
a model group, a clearing group, a warming group, and a clearing and warming simultaneously group. The rats model of
immune hepatic fibrosis were established by sensitization with bovine serum albumin, and then ACLF rats were induced by
intraperitoneal injection of D-galactose and lipopolysaccharide (LPS). The changes of endotoxin in peripheral blood, ratio of
Treg/Th17 cells in peripheral blood and Treg/Th17 cytokines in colonic tissue were observed within 24 hours. Results
Compared with the normal group, the toxins in the model group were significantly increased at each time point (P<0.01), the
Treg/Th17 cytokines were significantly increased (P<0.01), and the Treg/Th17 ratio was significantly lower (P<0.01). Compared

with the model group, the expression of toxin and Treg/Th17 —related cytokines were decreased in the clearing group, the
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warming group, the clearing and warming simultaneously group at 1 h, 12 h, and 24 h (P<0.05). The decrease in the clearing

and warming simultaneously group was the most significant

(compared with the clearing group, the warming group, P<0.05).

Compared with the model group, the ratio of Treg/Th17 was significantly increased in the clearing and warming simultaneously group

than in the model group (P<0.05) Conclusion The mechanism of treating acute —on —chronic liver failure IETM in using

clearing and warming simultaneously is related to the regulation of Treg/Th17 cytokine in colonic tissue and promoting the

balance of Treg/Th17 cells

(Keywords) clearing and warming simultaneously; acute—on—chronic liver failure; Treg/Th17 cytokines

18 & 4 T 92 35 (acute—on—chronic liver failure,
ACLF ) J2& 7E 1% 1 JH- s ZE filt 1 th 30 9 20 M JH ) g
AN, Ho 5 30 BRI LA R N 2 R O AE
(intestinal endotoxemia, IETM) k32, & 4= % & ik
93.3%~100%", 275 |2 JHT 3 3 8 5 9 175 W AL FFE T2
P EE A, ST ATOR |, Treg/Th17 4 B B Ry 48 i S 7
P AR A 5T B BB BT R T 0 SR Treg/Th17
£ 3045 B A O At PR KO B v, R IHZOR
WIHFR A TE Treg/Th17 40 8 He 51 K H: 48 i I 1 4%
5, HHp 1 1 i e e T A T, PRS2 K I
PR 52 B B T 390 AR 9 0k 52 97 R 0 P 2 X T 0 J TR
PE N B 2R MLAE AT R0, ARSLHG L) Treg/Th17 40 HE
(B M ARG B IR Oy = 2o AR b, B0 TE ROT
28R 18 P T v TETM %8 E 2 Ny 1) AT g
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1.1 3

140 F gt FRMEE SD KB, IR I 5 (140£15) g, fT
A R B DI e 3 v ik LG sh ) A BR A F I
5, ¥FANIES : SCXK(11)2016-0002.,
1.2 259 51l

T2 R A (O TP A R 30 ¢, BT 10 g, K
10 ¢, HE 6 o) BRAZ (O h B 30 ¢, IR
15 ¢,BfF 10 g, N3 g, T£ 5 g, HHE 6 ); i
BE i BEAL S O PF2 30 g, 7745 60 g, A& 30 g,
PR30 g, B30 o, Bt A 10 ¢) o I &R A
Y0 T e B 2 KA A — M B R B h 25 s (B —
A5f e 2588 R AR G BT 24 7 125, RO 400 mL 259, 7F
FH TR TR AV B R e 46 A 100 mL, 3 A4S 71 Hp G A
4558 0.65 ¢/mL 0.69 g/mL.1.90 g/ml, 4
175 2R H (Solarbio 24 7], L5 :630G056/518H052) ,
SHEFLNE IR E AL G 2 B (Sigma 2 A,
#5750 . 210E052.,1002453350 ,426H032) , 20 i#
5 R AR & RV R R R AR ), A1 5217051004 )
IL-10 TNF- .IL-17 IL-23 A TGF-B ELISA KIT
(B SRAEY, 550518 1710022 ,1710025

1710008 ,1710013 ,1710027),
1.3 {X%%

DHP-9052 e i 4 ( b ¥ 55 IR 2 AU 88 A PR A
A) ) s = B AR (Rainin PiPet—Lite 3¢ [H ) ; 5.0 4L
(5 [ Eppendorf, Centrifuge 5424 R); 7 I 4 iy
B REHL (T PR Z R AL JY92- 1T 21 ) 5 #E v ToAE
(RN s A R A R, SW-CJ-2D &) il TR
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{8 (Becton, Dickinson and Company);MTP-601F H
NPOCEEFAML (H A H LA W) .
1.4 Zh¥) i

R A LV 2R B0k 8L T S R
21 2 A R BRUBE IS A OIBCE AR MTE A T 4 mg
A3 F AR AR 0.5 mL #5475 52 T 2 8 3 S8
i, AE 3R R E S 14 10,10 d, SOREST 4
U RRE G 2 U/ i R K A AR LT 5
[ 2 mg/ AR 0.5 me/IkK, &5 L 4 mg/ik
R EEERE, Rt 6 J8 28 6 AR BRIEw 415k, HR
2 21 i — kPR IS T S D-Gal+LPS W (D-Gal
400 mg/kg,LPS 100 wg/kg)2u Pk M ti & 57 iF 4 8 1-
ETM KRR, SEdcdiJm , 7000 51,1224 h 4t
FESh) , R e BRUAMRIIALT T bk 1M S 25 W A 2AREAS
1.5 rd 5T

H 140 H SD K= ik PRI SR 1 s R
FHBEALE 7240 I EH 41K B 10 H(ZRI8K) %
T 130 FUR RUHE ST S 05 R T 21 4 Al R BUBE Y i A
S 81 H, BEPLH X 81 KR AR (2510
K A (BT BRE ) LR A (P FRAR BT ) 4% 20
HOW I R A GRR skt )21 H. 25 H
HSHEICHR9], AR B N 28 2551 i R 8L 6.17 it
LS TE A R ORI AR 2
7R 5.759 ¢/kg . 7.096 glkg 19.538 g/kg, FE iR
RS 6 STtk T b 25 T, & H 1 Ik, —
HT W E 2, EEE SRR
Jo , BERR 6 /N 1 Yk, IR A5 45 1 1 28 18 /K X IE
WAL R AT HE S |
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1.6 WEFEbr
1.6.1 WEEZRAM  SRAE KB THERIKINAFE 1 mL M
AR AL EEF] T 508, B PR DR IRAIS s,
PL 3 200 r/min & B0 6 min, 558 1.6 5 LW
W5 BCHIAS 4 1.6 A% 75 W 0.4 mL A AR Ak 2 551
15 MRS TR FE MR 6 min, IR )5 LA
4 200 r/min PEJEE L 6 min, 53] 4 45 1R B
H 0.3 mL mAK: A AR iR AT, 1533 8 A5 LA
£ 5 B R A3 AT R A P K AR A
JoT A b VS VRO 5 e 3250) A R I
1.6.2  ZEm4H41 IL-10 TNF-o TGF—B IL-23 IL-17A
Frill 2B ELISA 5 & d B 1545 E . B 40 L A
AIAFEFIAE S L, JG 20 B m A 50wl B il 55
K-HRP A1 10 pL #F AT, 35 F BB IR AT,
37 CHEAIRT 60 min; FHZEWKH B 30 15148
VR G 25 L 48 0T B AR R e S RORIE R T )5 T &
AL B S VRV, W E 30 s 5 KU
W,EE S WHRAETER T B A DL e E A
WAAH A 50 pL fiE @K B 50 pl, #E4)JETE
37 CEAMFFRE R A 10 min; BFLAN 50 pL &k
2k N, 10 min P E 45 FL W OD {& .
1.6.3  ARJE I Treg/Th17 40 M4 F kI R4
KESMNEIM 2 mL, iTA 10 wL /9 CD4 Fiik |, % i
Y E 20 min;400 r/min 3 E B0 5 min 55
VEW,FAIA 2 mL (1 PBS,IRA) B L, e BT
W A 100 pL 9 IC Fixation buffer, % it ¥ 5 0%
H 40 min, 1 2 mL ¥ 1xPermeabilization buffer, &
L, 4 EIERG A IL-17A $TiKk 5 pL, R4, =
TR 40 min; Sl 300 wl PBS {RATEEAFHL,
i HEUE 2200 B 43 A ) 5 100 B 5 SR A o B
YERTI . Treg 4 ffL 4% 4 CD4 #1 FOXP3 $L 1A 45
il SEg P BRIE |
1.7 Giilb2Eomr

B A K08 % PSPP17.0 #4748 it/ A Ab B, 3t
OB “xxs” R, R BRI U7 22 43 B (One—
Way ANOVA) 1T Z2 410 b, i — 20 W i Lh ik
FH LSD-t ¥k, P<0.05 A 2234 Gt X,

2 R

2.1 — BB E

R IEH A5 130 H K BRAE 4R 1 &
N2 SRS B BEICAE T, Rk i 5 o T iR
25 5 FRILIET: 39 HORLRE 91 H 8 4 D-
Gal+LPS #1752 didi J5 , R R BURS # 22 BE | 15 2)

RGZ 53 BB th 45 52 55 40 5 1E % 20 K BRUJCE
TR ERIER WS R, AT R B4 1 h
FET- 1 H O FET-% 5%,12 h 0T 3 H LT % 15%,
24 h BT 5 H L IETDH 25% ;T IA A R IE A TE
1 hZET-% 0%,12 h %6121 2 SET-% 5%, % 24 h
FET 2 2 BT 3 10% ;35 i IF FH i 41 45 B[] g
TCHET,
2.2 AR TR K0 R R A

HIEWA R BRI N R AKTFAE 1,12.24 h
B[] 8 39 T8 (P<0.01) 5 SRS R 20 L A T i 4 TR
B IR RN RACETE 1,12.24 h &6
] A5 R AIK (P<0.05) , LATE 1R I F v 41 B AR i B 3
(Ol 5k A RE A L, P<0.05) ;i kA 5 il
B Z M NFER AT 22 5 e gt L (P>0.05)
W1,

R BEARRITE#ERMDAZTESELE (x5, EU/MmL)

2531 n 1h 12 h 24 h

EHA 10 0.4260.141 - -

BRI 21 5 2.966+0.767%  4.685+1.219%  5877+1.311%

LA 6 1.878+0.432° 3.010+0.723*  3.854+0.950%

kA 6 1.647x0.337%  2.3360.588"  3.454+0.960*
HIRIFHEA 7 1.474+0.320%%  1.793+0.459%*  2.312+0.488%*

TE 5 IEH 4 LI, *P<0.01; SR AL LA, AP<0.05; 55 4 1L
5, #P<0.05

2.3 FHAKRINEIML Treg/Th17 4158 HAE H 5

HIERW A BRI Treg/Th17 4 A5 55 % 3k
16 1,12.24 h B S 3 TR, 2R AR L
(P<0.01) ; SRR H e W VR4 IR VE 4 Treg/Th17
1 LB TG B B T (P>0.05) , 3 iR FH s 4H Treg/
Th17 HAEAE LA AR 4B TR (P<0.05) , HL ik
g W2 L SCEkM
24 HAKREEHAL Th17 BAME K F IL-17A
1L-23 TNF-a ik

5 IE W 20 e d R ZH Th17 40 A 58 7 11—
17A JL-23 TNF—« 7545 B} [ f ik B FH 25 (P<0.01) 5
SR R TR A IR W IR A 1L
17A IL-23 'TNF-o 7K F-FEA (P<0.05) , LA TE i I 1]
LA AR R 3 (0 0l S v TR A R P<0.05)
W32,
25 KU KRLE AL Treg B 40 L N+ TGF-B .
IL-10 Fik

1A 2] 5 O E 41 Lk 88, Treg 4 M AH OC B+
TGF—B IL~10 7£ 45 i [i] 55 #3525 B 8 TH 5 (P<0.01)
SRR LR, WA A A T RO 4 TGF -
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R 2 FAKXRRLEHHALR Th17 6K 4080 E F7E A B B 18 2 b4 (x+s , pg/mL)
IL-17A 1L-23 TNF-a
4151 n
1h 12 h 24 h 1h 12 h 24 h 1h 12 h 24 h

IEH 10 13.84+3.088 13.84+3.088 15.64+7.63

(I 5 95.249.799* 154.2+14.46% 269.2+9.125% 61.75+14.78% 191.8+19.83* 324.4+16.36* 255.2+54.2* 356.8+54.2* 535.9+102.5*
kA 6 55.96+7.735% 104.9+8.155% 227.3+16.17% 41.35+£6.246% 138.2+12.1% 153.3+24.83% 132.7+40.91% 262.1+52.3% 318.1+94.7%

fiRedl 6 57.15£8.739% 109.8+8.785" 214.3+28.43% 41.03+£5.573" 137.7£6.237" 147.4+14.34* 139.9+20.42" 223.9+38.61"* 329.5+103.7*

THRIF AL 7 33.72+7.3224% 68.87+17.674 146.3+12.774* 28.03+5.437

97.6+11.85%7 96.45£16.65%" 76.2+18.35%" 115.6£29.51°" 146.1+46.57

T 5 IE R L, *P<0.01 5 SHRA A, AP<0.05; 515 14 A, #P<0.05

B.IL-10 #% I [|] s 235 T B (P<0.05) , LAV it I
A R AR W] 8 (3 501 S 0 vk IR A, P<0.05) .
W—ﬂi‘% 30

3 itig

JHF vy 2 AR B 2 24, O 1% o, H R L
2%, T B AL Gt B 2 o g AT B IR A
i o )7 RS N N e g ST ot B (ERY S
FOLZH TE R 0 PR 52 e v B, T 9 R 5 A v
H oy B TETM, It B 8 96 v B iE A 2 35 90 BE A
56 4 BH B, SOASRE FH 5 40 BH S AR I 18 =2, T 2% 3R 1
JE S5 e % (R UE A 27 R a5, R AL L T (i) 7
(#t) HE () EL45 7 HIR YT B E g R IR, <3 R

T AHE U BV BE g DL, 7 20045 3 1 2% s, IR
T TR A v 48 8 T TR OT HIE 1R I 08 i AR
FHMLE AT 58 55 802 5 1 o8 7 3 L 1) K A R R
b0 AP ML B AT AS BB I R S RE BN
YE4 ACLF P48 2 IfAE 78 BEAE A AZ O 3R, Hk
o 2ok AR TP A R 5 AR S AR R Al S B0 A RN R
P ARG N 2% 2L, Herh CDA'T 4 AE LA 5
J2E IV 25 A B 9 i N R B Y e A L LT Y
MEHE Treg 4 ML Th17 20 M J2 24 1 48 5E S W 8 455 bif
FERIIN A L A OGBS 40 & B B I R R 4
JIT AR B A2 W AE ACLF SR 3 TETM 19 & 2B & Jé

Th17 4H H 53 WA 0N 40 it PR - 3R ik 7K K H 5 TETM
ZIEUE@WTBG/% , B MR ACLF % /F IETM EI"J
Re oA ML PR — A M . D IE 45
éﬁﬁ 7% ACLF %ﬁ'ima%ﬁmﬁkﬁtﬁﬁ%mm
Treg/Th17 20 L % i , 2% s H AR & 804 Th17 41 il
b bt Treg/Th17 LUAE N [, 117 ik P9 25 27K F
BT X —45 5 Zhong Y M SR 57 45 AL
AA—3, N ACLF 705 BRAR S T 26 SR F7 46 3L
Treg/Th17 20 Ml KA A G =, APE ML Treg/Th17

P A5 Th17 WA, & ACLF J % & 2 I i vl fg
FRHLH

Treg 4 i1 >4 CD4*T 48 il i HA7 410 ] 4% 4 2
o A FH BT A, 5 2258 3 4 W TGF-B \1L-10 541
DR A A HE A S A 5 A LAY, Th7 48 A A
CDA*T 41 Jifg v HAT {2 38F 5 i S A FH 18 380 0 8 38
350 TL-17A 1L-23 & TNF-o 2540 R 7 & 542
RS IEFER T, & AT FaRE, — B
PR B 5 V- A7 I Treg 4 AN JE LU0 3o B 48 0
SN, A 3 B 2H 2R A 1 B g R 45 AR 1R S 0 1 i
155 1E JR IS ARG PSS R ZH Treg/Th17 20 BfLAH G
R F B R A LT (B LA Th7 4 5 142 9¢
YA PR TL-23 IL-17A JHm 8 o 3, H ik K F
520 348405 9 0 SR AU R BE R R — 2, IF H 5 ACLF
) 15 9 SR A 3 VIR DG Wang N IR 5Y

L H A M 8 th HBV-ACLF 5B #F MK h iy 1L-10 540 4
A B 5% 38 3 B 5Y K R4S I 4 20 Treg 4N Y AN R 7K AR BH 2 T, [RIRE B, A B 98 72 ACLF 15
R 3 BEHEHKRREHALR Treg 18X M E F 7 A [E B 18] 5 b % (v+5, pg/mlL)
1L-10 TGF-B1
51 n
1h 12 h 24 h 1h 12 h 24 h
EH A 10 30.24+4.866 - - 18.73+3.709 - -
15575 2 5 134.3£20.39% 187.1£47.65* 239.2+34.97* 84+11.03* 127.2+14.9% 200.4+22.33%*
s 6 89.32+11.25% 119.1£17.55% 174.8+16.8> 47.08+6.809% 86.14+15.022 139.1£26.94%
kA 6 85.71+21.52% 115.5+21.26% 158+32.88% 52.24+13.54% 81.92+19.512 143.2420.01%
IR I 4 7 49.48+20" 65.44+24.86" 88.84+24.33% 26.04+9.207%* 44.31£13.46% 92.53+13.51%*
WS IEF AL, #P<0.01; ST AL L 4R, AP<0.05 5 535 1 4 FL#58, #P<0.05



5 BROet,AE WIRDT IS I T e O R A AL S T R A A B T AN 17 A s 577

PE P BE 2 IMLAE K B i AE 7E TL-10 ik b
Tt o B SE AT LA ACLF #1 & if 7F Treg/Th17 41 il 25
K A 1 [RGB L AH R A0 41 i R - R ik
IRV 1) 7 A, E TR E T ACLIFR 4 D9 2 K I
il 0 A R Al ACLIF B9 4% ik — 28 F Ak

IR 2 7E R R AR AR D) I 43 0l 1 A i TR
T I AR R T R AT IR YT T 10, WY 25 2R R
3 PR YT 7 B AR RE WS 8 Treg/Th17 41 g e A1 56 40 i
PR T 11 223k AKOF ARG, Herp Th17 4 AH 5& P F TNF -
o IL-17A IL-23 N [ # 1t Treg 4H M A8 5C K+
TGF-B IL-10 1 T R 3 am i b, {2 #F T Treg/
Th17 2 M 2% 4 i VK 52, 11 Bk PR o R KO T %
RIS BIF 5 2 337 kO FH v 1) 25 R 22 B 8 A T vk
FRYE , HARAE Treg/Th17 400 He A T+ 5 0 i iy 2
ZEU IR IT P T IO R B LT ik N B R 3Rk KF
16 3 Fp 90005 28 iR, PRt T DAHE T W R H]
125 A8 W) IR 400 1 0 I e I S 3 TETMIR Treg . Th17
200 A S 25500 20 B DR B4 4 6 7 A IR A AR R
505 N T8, A2 0E Treg/Th1740 M H A K 42,
ot G 2 VR T, DA R U R N i 2 P T
U KA TETM RAE 2 W IPEH .
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