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Effect of Tongxie Yaofang on IL-6, IL-6R mRNA and Protein Expressions of
Hypothalamus Tissues in Rats with Experimental Ulcerative Colitis

LI Ting, ZHU Xiang-dong* , YANG Yi, ZHAI Yan-hui
( Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract | Objective: To explore the curative effect of Tongxie Yaofang on ulcerative colitis (UC) in rat
hypothalamus cytokine interleukin-6 (1L-6) and interleukin-6 receptors ( IL-6R) gene and protein expressions.
Method : After the ulcerative colitis model was established by the composite method. SPF Wistar rats were
randomly divided into 5 groups: model group, low, middle, high-dose Tongxie Yaofang groups (2.75, 5.5,
11 g-kg™'), and 5-ASA group. After modeling, rats were given drugs for 21 days. Then, colonic mucosa damage
was observed. The levels of 1L-6 in the serum tissues were detected by enzyme linked immunosorbent assay

(ELISA ). The proteins expressions of IL-6 and IL-6R in rat hypothalamus tissues were detected by
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immunohistochemistry, and their gene expressions were measured by Real-time PCR method. Result: ELISA test
results show that compared with control group, model group showed significant increase in content of IL-6 in serum
of rats. After drug treatment, the serum IL-6 in drug group were decreased, with the most obvious effect in high-
dose Tongxie Yaofang group (P <0.05). Real-time PCR results showed that model group’s hypothalamic IL-6 and
IL-6R gene expressions were higher than those of blank group (P <0.05). After treatment with drugs, drug
group’s IL-6 and IL-6R gene expressions were reduced, and 5-ASA and high-dose Tongxie Yaofang groups were
superior to the other groups (P <0.05). Immunohistochemical staining results showed that compared with control
group, IL-6 and IL-6R protein expressions of ulcerative colitis rats increased significantly (P < 0.05), drug
treatment can reduce their hypothalamic 1L-6 and IL-6R protein expressions, and 5-ASA and high-dose Tongxie
Yaofang groups were superior to the other groups (P <0.05). Conclusion: Tongxie Yaofang can obviously inhibit
IL-6 and IL-6R gene and protein expressions in hypothalamic tissues of the rat UC model by TNBS/ethanol method ,

suggesting Tongxie Yaofang’s mechanism in the treatment of ulcerative colitis may be correlated with inhibition of

abnormal activation of IL-6/IL-6R signaling pathway in hypothalamus.
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Wz 4t i 26 (ulcerative colitis, UC) & & 4= T
S5l A E A — PP AR AR S E R AE . T H AR
UNGES O e R 2 (B AN R N S e
FHMOR i B 2R 2 i 30 i 500 S8 25 W gk AT R T, B
CIRRCE S QR R0 e a - AN T S R B 2
REGEIVE o g 3R B4 RIR 7 RO , A D 3
P BRI FR o A WFSEA ) AR IR IE J2: 15t 9 1k 25
R EE R RHLE 2 " R 2 B B Ok
i B k=B . B W R B R R UKL R S AE
RIS EITIA T UC R HL K B HLA G o g
Drfie o A 4 T YA 5 I S S B T RE S
RO IT g vE UC, BLHI T 58 18 1 32 &5 25 1 2H 2 0 4R
AR BE T VIR TS 45 M 2H 23K L Y A 92 D RE LA K 4 5
SE AL T A 14 B OIS 52 1K (PPAR) -y R IR 1)
B R R G ST L HRTX T UC A F 5 ) R
T45 1 R, v R RO 2N O il A Y — D0 AT
G S B A A o I BE TR, T Rk A AR IR
Bl 451 J5 T A5 1 2 7 5 R b e 2 3 o A ok
AR RN K Z 18] 18 5 R #EAT 05 %0 T 1)
B I AR M ke 28 UC 1Y & L, £ = x5 98 5 2 Fh g
PR VAT #0 2 OC T AR S 3 A D R 7 Ty
&1 PCRII¥E
Table 1 Primer sequences of PCR

Tongxie Yaofang; ulcerative colitis; interleukin-6 (1L-6) ; interleukin-6 receptors ( IL-

Xof JFFTS B 280 UC A AU K BRUR B il 40 i A -6
(IL-6) , 40 i/ -6 52 1k (TIL-6R ) 33k iy 5 1, 45
RS 2 % UC MR I ML

1 &

1.1 Y K SPF %% Wistar XK, & (200 =
20) g, WEHE A5 2, B H R R A B B S 5 B i
DL A8 IFE S SCXK (H ) 2015-0002, (1 H 6
2 RFLEG Y P E R S, fF A LR
SR Z RS HE

L2 R =ABARRER (TNBS, 3E [ Sigma 23w it
51001861945 ) ; Trizol i3 ( 3€ [# Invitrogen 2\ &), It 5
94206) 5 fz %% F ik # £, PCR ik 7 & (25 [ Pmega
Corporation 2 &), #it 5 43 51 & 000007526 ,000007654 ) ;
DAB & i 55 & , SP Al Fl & (AL s b A2 & W 2B W)
HARABRA T #5008 K156921A,15155A06) ;K
B, TL-6 IR f s W% B0 56 (ELISA) 3550 & (BRYIN T 3k
BN A WA A R AL 5 20160) 5 Anti-IL-6 Hi {£
(2 E Abcam A H], L5 GR237998-8) ; Anti-IL-6R #i
(R R A H AR A BRA A 45 AA020701) . 5]
WIS A G S i A T AR TR (BT ) B A B
oA SERL, G AN LR 1,

519 EF(5'-3") THE(s'3") K& /bp
IL-6 AGTTACCTTCTTGGGACTGA ACTGGTCTGTTGTGGGTGGT 102
IL-6R TTCCTCCTGGTTCCTCTCCT TCTGTTGCTGTTGTCATTAGGG 123
B-actin TGTCACCAACTGGGACGATA GGGGTGTTGAAGGTCTCAAA 141

- 104 -



23 B 11 1)
2017 4£ 6 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 11
Jun. ,2017

1.3 [ 5¥#4 CTI4RD M & R 5 s % 7R 5 L
BLCH R LB 22U A R | ) s RM2265 AL A
ML Leisa 23 @) s HL-DTS 54 &k B 45 2% (b 52
&R T ;5 Plus10705 7 fiff b7 {X, SI000™ #Y
PCR 1% ,CFX96™ #J Real-time %% J¢ i€ ¥ PCR {¥ ( 2
[ Bio-Rad 2] ) ; P100 + #Y i & 43 'Ot B 3t (36
[ Plexteoh 437 ) ; BI2000 #4 #9282 4k 43 B & 58 (K
BB H)) 5 XS-212-202 AU 8 ( TF AR A A
ARAF)

L4 25 JE{SET (BRE CEAR (EAT B XD 4 Bk
25 AR JE T 3520 1 L, 25 Mk s S T
IR T B 2 KA B B B b 24 B, H R B 2 R 2
2527 e X R B4 U E A7 A 2015 R (b [E 2 )
FE o TP IS A R KIR M 30 min, JiTA 10 %
PRBUK B BIIE, SC KR 30 min K 245 W 7 19 38
oy FEmA S A g K, Bk & JF S R S0k &
20 min, it yE . SRIEH 2 IR IR G 1%5) 0k 4 C
o SEUDFr vk O R WURL R (S v, B B &
il 2528 \) 45 15523 )

2 Hik

2.1 MERIEST RSN TNBS/Z B e I + a4l
IO 3 KR S v R UC R RBEAL 7 IE B AR 3R
1 JE 5, % Wistar KR #EAT A @ Bf 4l 1 4, & H
6 h,faHAE, 258 (CREK)48 h 5 H 10% K&
SRS I I BRI (0. 3 mL-kg ™) &, — K HE 4% TNBS-2
Ji 75 W ( TNBS 100 mg +50% 2, BEVA W 0. 25 mL) %
WHB IR E R EARRIEATITA 7 ~8 em
BN, FEASR 0.4 mL AREIERT], H B ILS
B LB WA L 3 W) DR T SRS, A ARV I
1 2H K BRCR FH R RE 7 vk A% a1 A B R K aE 47
Wy o WEWA G Ak S R AL FIRE H 45 2 J8], i A Ah o, A
RUDPE M b o 2 BESCHR [ 8 | E AT 9F M o

2.2 S KBS YL R S
A TS B I R R AR 5-ASA 4,
B 15 H, dEEA 15 RERM S AU, WisE T
SN2 2.75,5.5,11 g-kg T HEH (M4 T 60 kg
N H R 2.5,5,10 £5),5-ASA 20 & H #%
0.5 g- kg "FEH (MY T 60 kg A% HH & 7.5
%), RO S N5 S R R R BT AR
10 mL-kg ™' a3 [ 2H R AR 2 A5 R R A R
KHEH ., SHTEBEESE 1 XIFHES 1 k/d, %
221 d J5 Uk

2.3 BRI K RO B N iR IS A
AT 1% W RERE K X SE 56, 25 K AN AR 48 h £

DT h A ERE K & o 38 oK IR BROXT 4 B Y
B o
2.4 HUb KERZEEAREEK 24 h 5, K& SRR
P52 3h Bk L 5 58 S00ME 2% b 58 K R, JE DA
Sy — R 1, 9K 5 1 5 T Sk R R, AL B R AL TR
b 55 5252 5 FF 1, P IR R 5 A e e O A ) T
B, BB A st B R B R 4y, RS A
BRER K b i, U AR oK 4y, —EB 43 T
HAFE, —80 CLRAE; — &0 JH 4% W 2 R W 1T
[ o B A5, vh ik N 2 ) S e 2R AT IR W58 0F
g3 TS A AR K vk BB AR T, — BT
M R A74E, - 80 CLRAF, — T3 4% 2 F W [ 7€
2.5 ZSHFRRE O R S g W
FRER K I e I T s AR b X R R E
BHATIEE : RIS W 1F 532 I Luketal f5 3
17,0 43, dii s 1 40, s AH A Bt 4552 4, 7ol
iMi H W BEAZ AR A Wt 97553 40, A 1 /Nt , B
B0 ~1 em;4 5 Bz, HIEZA 1 ~2 em (B
EHHMNE RS TORE % 55 o B EAR 1 ~2 om, B
KR, 55 T B 2R % ™
2.6 ELISA yE#GIN 1L-6 /K ¥ K BURRIRIE = 3h
Jk BRI ,45 000 remin ™' B5.0> 10 min B , K ]
ELISA Kl TL-6 7K V-, #RAF o /5 1 7™ % 4% IR a0 &
U AT A0 BEAR AL T 450 nm IR A0 I 4% LI
JGEE A JFHRIEARHE R 2k T H R A 4 TL-6 KOF
2.7 EAHLAE KA R PRI AR A
Yl R, #6478 L0 I a5 Ak B, R 9K B0 Tl
H,0,, % iR E 10 min 56 HIZ A 0.01 mol- L™ 4
GRRERZ PR AN HITPR L  FFARR R E
W JE M 5% BSA B MW, = AT B 20 min, 43 5
M IL-6 , IL-6R —47 (1:200) ,4 Cib &, W49
FAI PR ERE H (1g) G,37 C i FR 46 D iz
H 20 min, % /i SABC,37 C % EF 20 min, % il DAB
WAAF IR ERE R Y 3 min, B5F L BT,
THIORE I ot R B A, 7E B s R W g, IL-
6R T£ T Frfigi (1) 2 38 £ ZAE AT X I8 I A% L = 5%
RS ARAZ, LA IR R 3, PR 28 35 8 4t i BT 2 A
BERIURL e €, 00 TR, KGR B R T AR B URE
B, R BI-2000 #0328 21 Ak 4 B R 4, B B i
B 6 A HLET W0 B 40 A AR A WO BE TA L TA KR,
HEFRIAW, R Z M FRIKES .
2.8 SR EE B PCR(Real-time PCR) 6 M A 56
mRNA £ik BT 414 50 ~ 100 mg T ¢ B 45
Hr A Trizol 200 WL, BY 8 J5 FE 1A Trizol 800 wL,
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SRR TR WHES , #E 5 min,4 °C 12 000 r-min '
B0 10 min, W B 3, A =& H ke 200 pL, B
Y], # % 5 min, 4 °C ,12 000 r-min ' &[> 10 min, B
WA RSN, RRREG 15 s, B E 10
min,4 °C ,12 000 r-min ' Z .0 15 min, 3 3, BUK
WEAEATIEY, MA 75% B 1 oL ¥k, 4 C,
7500 remin " B0 5 ming FF I KL AT EE
K 30 wLo N FIAZ IR E 53 B A0 E mRNA f 9k B
SO i B SR U W A AT R o, B
B eDNA, H] ¢DNA Sy 5 Ai % K B B-HIL 3l 2 11 (-
actin) M IL-6 F1 IL-6R 47 PCR ¥ 3% , ¥ 14 [z if 14
Z HIREUN 20 wL; Hh eDNA 2 wL,MgCL, 3 pL; I
T34 1 wl; GoTAP PCR Mix 10 wL;Tap DNA
REWF0.2 wL; JCHEK 5. 8 wh, P HZ&MF:95 CHl
A5 M 2 min,95 CAR#: 15 s, 60 CiB k 30 s,72 °C %t
i 30 s, 3 40 DNEIR, BRSO S E 2t
E A S H ek 4 ABI Prism7000SDS software 22 i}
PR IR B T R, L2 S H O S
FY AN R IR
2.9 ZEibeedrik R SPSS 19.0 Geit 4 Ay
SIHT, TR BERHIR N IE S 40 A x 2 s 3ROR S A 1y
R B 2R 07 22 00 i, OF ik — 20 LSD fm
PILL# . P <0.05 AN A G it 53 L,
3 #R]
3.1 FEEETMNEHRR —RER T  55
FI2H PO, 3 5 2H R U7 T W 24 T 0 o A i,
Z AR AT UL AR, SRR LR A RIS E
L2 e 5-ASA LA AR B A B 20 W A e, R A
T, 5 0, B A5 A R AT 2%, B 4 8 WOt s e
PRI R, Hovh DU ¥ 2 07 e 7 o 20 7 800 o B
KBS T 205 IR0 o 20 AR G2 A AN B . 4l i b
POE DL, 525 A PR, A5 Y 20 O BT L 4% i 28
FEL K T JE Pl A A [ AR R b B e K 5t 97, i R
AL KGRI IR YT AR B T B AR 1 2 A
AN TR B i, FC v R 5 R B4 M 5-ASA A
& R BRI S 17 00 Je y BRAR . SACHL A LU HR, UR
TES )5 = ) B4 M 5-ASA ZHIT 4 B EAK (P <
0.05) , 9 152 J7 2510 97 20 18] Bl 4 45 24 57) & 19 35
VB W AR R V5 207 = ) i 2 5 5-ASA 4] LK
EREGIFEL, W2,
3.2 JRIEEITX A H KRR KR TR
B g HOR BT 287 1 R A AR el 2D 3 A5 T
$719.56 mL-h ™' & #5544 15.59 mL-h ™' {04
R 1) 52 ) 52 00 1 R BROX 2 B BB, EIE T AR
- 106 -

AR B A5 7 A 57 FR )

3.3 TSI XA LR BUALTE T OIL-6 & R R
525 T HO R AR AL LT D IL-6 & B T

(P<0.05), Z 25 b5, SR LB, 4 4

2520 1L-6 KA B B R Hod S-ASA 4RI B

(P <0.05) 7875 2 J5 21 i 77 2 4R IR TL-6 Rk 8%

R W (P <0.05), W32,

£2 WEESHEBKREHHBRAGHLE L6 KT HHM

(xxs,n=15)

Table 2 Effect of Tongxie Yaofang on colonic mucosa damage and

IL-6 levels in serum(x +s,n =15)

24 59 Kl /g-kg™' B GTES/ 5 IL-6/ng-L ™!
=Y - 0.13 £0.35 69.74 £5.75
FLTRY - 4.67 +1.23"V  91.62 +7.25"
5-ASA 0.5 3.33 1. 117 77.01 13.60%
REE YA 11 3.27 £1.22%  72.76 £13.20%

5.5 3.53+0.92%  78.11 +12.35%
2.72 3.60 1. 127 79.92 +7. 647

S A E"D P <0.05; SERMA LY P<0.05(£ 3 ~5
).
3.4 JRISE XS KRBT gl girh IL-6, IL-
6R I HRBMFm 52 ALK BEAH KR T
Fe i 20 20 16, IL-6R S H KA B A& (P <
0.05), f&itZjYabijs, SHEAA LA, KA YdA
IL-6,IL-6R 1R A B T B, Hrp DL 5-ASA 4
TREBIE (P <0.05) ;98 15 2 J7 i 57 2 4 B IR i SR
AP (P<0.05), WLE1,2,%3,

x3 BEEAFMNEAXRTEMS IL6,IL-6R EERZN I
(xxs,n=6)
Table 3 Effect of Tongxie Yaofang on protein expression levels of

IL-6, IL-6R in rat hypothalamus(x +s,n =6)

20 51 Fl /g kg ™! IL-6 IL-6R
EgE| - 0.402 0. 008 0.448 +0.014
LR - 0.455 £0.008"  0.493 +0.012"
5-ASA 0.5 0. 420 0. 067% 0.477 +0.010%
REE D 2.72 0. 409 +0. 0597 0. 453 £0.075%
5.5 0. 449 £0.010% 0.483 £0.012
11 0.454 £0.012% 0.489 +0.011

3.5 RS IT XA H KRBT k45 rh 106, TL-
6R mRNA Fkfy5Em 525 A4 BERA T
g #p IL-6, IL-6R & W i |- (P <0.05) . £ty
WAL LS, SR AL LB, 4 25 4l 116, IL-6R %
XA TR R, R L S-ASA 4RI VS BT )
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AL A B BRG] C RV RIEA ;D ~ FORIEE ) (2.75,5.5,
11 g-kg ™' ) AL(F 2 [A])

Bl BFEEANSAXRTEMARF IL6 EARENFEM
(IHC, x400)

Fig.1 Effect of Tongxie Yaofang on protein expression of IL-6 in

rat hypothalamus( THC, x400)

E2 BEEAMNESHERRTEMAR S ILREGRZEHEM
(IHC, x400)

Fig.2 Effect of Tongxie Yaofang on protein expression of IL-6R in
rat hypothalamus( IHC, x400)

TN E (P <0.05), 4 IL6, IL-6R
mRNA £k 5N Efiirh RIE A -, Wik4,5,

Fd4 BEEAMESEKXRRTEMRS IL-6,IL-6R mRNA Rk i3
i (x £s,n=15)

Table 4 Effect of Tongxie Yaofang on mRNA expression of IL-6,
IL-6R in rat hypothalamus(x +s,n =15)

4 51 Flt /g kg ™! 1.6 IL-6R
s - 1.01 +0.03 1.01 £0. 03
[zl - 1.57 £0.92" 1.80 1. 16"
5-ASA 0.5 1.12 +£0.36% 1.20 £0.38%
SRS )y 11 1.21 £0.42 1.30 £0.25

5.5 1.16 £0.34% 1.25 +0. 60%
2.72 1.13 £0.20% 1.17 £0.34%

x5 BEEAMSAXRRERHH IL6,IL-6R mRNA RiX i M
(x+s,n=15)

Table 5 Effect of Tongxie Yaofang on mRNA expression of IL-6,
IL-6R in rat colon(x £s,n=15)

215 Fl /g kg ! IL-6 IL-6R
A - 1.06 +0.43 1.04 0. 61
LR - 4.36 £3.89" 4.35+0.38"
5-ASA 0.5 2.21 +1.10% 1.41 £1.06%
RCE 11 1.13 £0. 62% 1.13 £0. 62%

5.5 2.54 +1.53% 2.77 £1.02%
2.72 2.88 +2.10% 2.21 £1.10%
4 itig

W5 P 225 I 46 A SR — b P L 5 5 B e
TEAETE T AE T 7 32 W71 K A 24 44k 2 vh R R &
ARG S (L R 2 A SR R BT 98 R . TR
A B3R 7 RO, AR TF 52 68 v 168 1o 0 B —— % Ak 0L
B MBS E 3 1 52 TR I ) UC RS 3B
JH 26 07 SEAT T BIA T, 8 15 B 7 A S I 1 vk
MR F T, LT R R ), 7 AR R
AR M | M 25 5 AT 37 I 2 1T, D3 R SKUIF IR,
B 24 5 I Sz BRI A0, g A 24 5 L (/0 i HL T
Z PRI X 1 TR (AT IR, S MR 1115 >
HW B %2 2, AR 2 . A5 B B AT H
Al R B B LR TS B T S, RS Ak AR
S 98 15 7 B I DR I8 PRI 5 AS BT T4 A, Bt s 0K
A5 T 16 77 18 0 T 445 W 46 9 i DR 3 18 Ak
W,

IL-6 AN X2 52 2% B ML 40 0 R 190 26 o £ 5
DRI, ] 30 4 JF Al 240 0 R B P 2 4 A IR e
2 [ G5 R 4, T A A B R e L A R g Fe
0 i 25 3 5 TL-6 A5 o 260 o7 3840 0 5 0 i ko A PR
T 4 Tk S ) 5 390 6 TL-6 9 JC B 07 , BT TL-6
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(48 3% 9% ML 32 2 7F A AK . Hosur 257 W 5% & W
IL-6 72 & il vh 2 5 RAE R, #8785 1 4 BN 5 19
FIRAEA R — b P, WF 5T 50 1Y 72 T RE A 2
A0 A 5 1Y sh 25 A2 AR R B L 48 s 1 IL-6 W) fEAE A
SRGYRe R EEAEN], H— W ER 1L-6 AE
YeHF PP 2 A0 1Y TE AR A TR, I Ah TL-6 X
P2 RGN KB B2 53 0 3R Ge s HA T Y
WAERT, S 50U R R P A T - A -
B bR O O 2k 22 3 5T 7 A R AR
FERTT S SR S R, T4 IS R W T
6 T S0 VE B T R i Rk, TR R E
o TSP A 9 1 ARG N O B il T v TL-6 K P A HE A
DR iRl T = B A U s o S | R R (B
— Mg R, 78 UC (0 508 ek 22 i w42 & JF
T R B 92 2K LY W 1) S E PR [ I UL AR A -
Jo b b ) — b B SN PR BLAER b g 3R Gk
ESILiE (FSTERS
IL-6R J& TL-6 521K 2 Z5 kb 2 — 1 o BE, FR
Fi e R4 G E, IR S e 2 AR BRI TL-6R 5
IL-6 455 S I8 F g, 2 dic 57 4k B 1) 3 1, 4 i A1
TR G . 1L-6 A5 5% 5 0] Re fE 18 1
SR Fe e il AR P AR OG0 T
IL-6 HA 5 HZIKGE & A 6 5 HAEY 7 imt, id
LI IL-6R [ K S Sk I A5 IL-6 /K B N 6 9T
IL-6 MISCBHR I — A ey 7,
25 b ik , TL-6/1L-6R {5 5 18 #% £ UC #Y & i
Pl s S, Hid LR ZEh TR
iE Jry R AS B | fif /> DB I ) BE DS BIFOY . AR S
T BRSNS T R R RS
RO AR 45 A, 38 K IL-6, IL-6R 41 iy (K 7 78 FF Al
LR 7 UC A R B B I A i 4 8L g 3R 3k
KL IL-6  IL-6R AAUALAE 45 1 Ja 3B, 1 HLAE T B il
19PN LR S 2 VA 1 RS o N3 i i O L
{dt WL TG 7 1ot 7 P 285 1 R 9 A FEAIL A ] BB 2 40 1
T fili b TL-6/1L-6R 5 5 38 f#% 14 3ok B2 1% 6 K R o7 15t
Y M4 W 98, SR 5 2 07 B A JHEER AL R R 35t 97 1k 4
J e B AL T — 2 I L B AR A
[ &% k]
[ 1] BRENKITHE, RN TER IR 1836 Bt 9 1 45
W4 [1]. R EEF2Z,2012,23(7) :1768-1769.
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