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(P<0.05) , % 44! PERK, elF-2a 2 [l mRNA K V-3 T+ 5 (P <0.05) 5 5B 4] H B, 37 22 245 8L 4l DAT 3F 43 0k 2>, 1L
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Curative Effect and Mechanism of Xinmaixian Powder on
Ulcerative Colitis Rats Induced by Dextran Sodium Sulfate

FU Min-jun, SHI Rong-zhen, SHEN Jian-jun, YANG Mei-xia, ZHENG Hong-bin"*
( Zhejiang Chinese Medicine University, Hangzhou 310053, China)

[ Abstract ] Objective; To investigate the curative effect and the mechanism of Xinmaixian powder in
ulcerative colitis (UC) rats by observing its regulatory effect on protein kinase R like endoplasmic reticulum kinase
(PERK) /eukaryotic translation initiation factor-2ac ( elF-2a¢) /nuclear factor-kB ( NF-xB) signaling pathway.
Method : Sixty SD rats were randomly divided into six groups: normal group, model group, mesalazine group,
Xinmaixian powder low, middle and high dose groups, with 10 rats in each group. After UC models were
successfully prepared by dextran sodium sulfate ( DSS), the rats in mesalazine group received mesalazine
sustained-release granules suspension in the dose of 0.42 g-kg '-d "'for 14 days; the rats in Xinmaixian powder
low, middle and high dose groups were treated with Xinmaixian powder suspension in the dose of 1.5, 3, and 6
g-kg '+d " respectively for 14 days. The other groups were treated with same volume of normal saline for 14 days.
Finally, the scores of disease activity index (DAI) were evaluated; and expression levels of NF-xB in serum were

tested by enzyme-linked immunosorbent assay (ELISA). In addition, protein expression levels of PERK and elF-
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2« in colonic tissues were detected by Western blot, while mRNA expression levels of PERK and elF-2¢« in colonic
tissues were detected by Real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR). Result:
DA-I scores, expression levels of NF-xB in serum and the protein and mRNA expression levels of PERK and elF-
2« in colonic tissues in the model group were significantly higher than those in normal group (P <0.05). As
compared with the model group, Xinmaixian powder groups can reduce DAI scores and expression levels of NF-xB
in serum (P <0.05), and the protein and mRNA expression levels of PERK and elF-2a were also decreased in
Xinmaixian powder middle and high dose groups (P < 0.05). Conclusion; Xinmaixian powder has a good

curative effect on UC rats, and its therapeutic mechanism may be related to inhibiting the activation of PERK/elF-

2a/NF-kB signaling pathway.
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o0 YR I i e 45 Sy o B PR 2 I B0 0 M T R L
TR REYR AN 5y 5, AT ik — 20 R 4 R Y L
VERIA: 16Ok 1T B R IR o 9K T 2299 & AL il 74
Aoy BIEG, T BN O 2 5 g s AR R ER A G,
28 FE TR K A TR S | A 5 400 1 5] 558 24 ) W PR T A8 e
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JAV , BRI 2, ELYR T T 24 A5 2 A A W PR R
LRSI IR TR WA R ORI R 2
FE R giE T

F L HURFABLR PR 15 22 2 41 4 7 iR UC X
— Ui H B 258 R 45 5 e IR 28 36 BC AT A, H i
B 3RHCE F) (& F) %5 Z1201410138907. 4) . §ij 9 BF
FEEE TR 2 L BIRE T R 45 1 B IR 1 1 4 g
JATAHOCHE A Btk L 20 i 987 -2 ( B-cell lymphoma-2,
Bel-2) JEP 9 £ 35, T 4 Bel-2 A& X H H (Bel-2
associated X protein gene, Bax) Fll & Jii 4 J& 25 H -9
(' matrix metalloprotein-9 , MMP-9 ) By k"t el ik
Sl H B E A 2 (mucin2, MUC2) AR R [R] I &
¥ 5 [H 7 2 ( caudal-related homeodomain transcription
2, CDX2) fy ik, (97 M & 52 22 11 1 18 B st , %
UC BAT 8 997 30 A0 Ak e IR ) 97 8, il 7
W AERE B AT X UC i e IR, 389 I i K 20 i %2 47
AT 5 2L 5T .

B & 3 38 I 5T 10 AN T e, AN AUHE I I R
55 O LA R GE OB PR 55 5 TP A B EE AL, 9 5 0
% # (endoplasmic reticulum stress, ERS) 7 UC % %5
H R e % 7 F A T e ERS A3

PO e, o O RS R ORE N BT I B
(PERK) /HAZ B PR E IR N T -2 (elF-2a) /25 s
T-kB(NF-«B) {5 53 % 75 UC K b fe K
AT 8 o WL R & F W UC K B PERK/elF-
2a/NF-kB 5538 JH (9 52 0 o 28 58 Hoxh UC /997 2%

Je HAE AL
1 ##E
1.1 sh¥) %3 S fd B e SD KR 60 L, fR 5t

i1 (200 £20) ¢, 0 7 VY R -0 LSS5 Bh W) A
BRZY ], £ M 1iE 5 SCXK (971)2013-0016, 4] 77 T #i
VL BE 25 R AEsh Wy s g vhol TR TS PR W LR A
AR o AT 9% BUAS Wi V1 b B 2 K 2 S 06 3h i 4 B
e B2 5y 2Lk (45 ZSLL-2017-035)

1.2 25 Y i & G i & 2F ( Hordei Fructus
Germinatus) , 28 M6 HE T BR %, ] o-VE B3 i 7E
65 °C K PF TR 45 min, B0 BT 5 1:10 1
BIA 3% NaOH,90 CIKff# 5 h J5 k152 2 41 4 .
BOR H AR 254 Wy B Wiy vh B2 24 R 2 b B2 )2 0l
b 2y AT A K M IE &, 1 25 ( Dioscoreae
Rhizoma, it 5 170201 ) , K %5 ( Poria, fit = 161206) ,
4578 ( Portulacae Herba, fIt 5 1701155), = &
(Notoginseng Radix et Rhizoma, it 5 161101) , 9 &
( Bletillae Rhizoma,#tt 5 161022) , %l 5 & 4 ¥ K 5
RGP YRR 22 10 10 13 FE AR ) ) MURT A2 £F
B, Iz 1 K S B — ok BE 1R B, 4 C IR AE A
o SEUb 1L W S B UKL (1 1 22 19 & 1 25 A BR 2
A IS H20143164) TR 64 b 485 5%, i 2% 48 7K B
—EWE R 4 CIRAFEH .

1.3 50 A B R 80 ( dextran sulfate sodium,
DSS) (3& [E MP 24w, A X 43 + it & 36 000 ~
50 000, it 5 0216011080 ) ; NF-«xB [ B¢ 4 28 2 [ft
(ELISA) 38 & [ 3SR 8% A Wy B4 ( Bl ) AT IR A
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Al L5 CK-E91672R ] ; —4i PERK , —¥i elF-2a( 3
[E Cell Signaling Technology 2% @), fit 5 43 %] &
31925,5324T) ; RNA £ B0 & , 58 i) 28 % 8 1 5
& 0 B =0 & N7 (Real-ime PCR) i ) & ( H &
TaKaRa 23 @], 41t 543512 9767 ,D305) ; 8-AL8h & H
PR (B-actin, K HE =6 4= W) £ A e 43 45 B2 A it
2 KM9001) ,
1.4 Y% Power Wave HT340 7Y fifi Bt 128 A6 I {3
(£ Bio Tek 22 7] ) ;041 BR % By 3k 1% , 1703940 %I
EREIREAY, CFX96 #4752 ) & 7 PCR {X ( 3£ [H Bio-Rad
73 #)) s Mini Chemi IT B 4k 2% % 5t sl A% A (b 5T 38 %
SR A B 7)) s ND-2000 %8 & A% R 5 11 43
B (F8E Thermo 24 ]) o
2 Hik
2.1 GpeH Kl SD KRGS M 3R 1 S B
BLAr R 6 41, RIVIE # 4l BERIAH e Vb hi 2 i 42 2F
B A, B 10 B TE T Sl oK ik
F A 45 L RB 616 5% DSS 75 Wi AR 2l K A
B 1R 2 R S A AR O
IS MR I 2R I UC K50 5 ) 1 1)
2.2 452§ UCHANES MG 2 R4 TH N 2
WRYT o AR KBRS AR T sk i R E 9 H R
B6. 25, VP HiGR2H 45 T 36 U P 5 97 R IURL IR B T
0.42 gekg ™' -d ™"V H B A A EAL P R A
WA THAZFHIRER1.5,3,6 g-kg™ ' -d " EH;
HAHRRTHERBA B KE S  ELLIBIT 2 A,
2.3 WRARSE RIKR&Z) 24 h 5, B KRR
i, R R, IR AR 2 10 mL L4 s 1
109 7K G G X K BRI AT R A 51, WL 3= 30 Jik B
BOESREELS mL THEOED, 85T -20 C
VRAAARAT 25 s RO BUITTT 8 em DA 1 &8 [nl 5 36 A
S5l A 40 W I R BT VI, 695 728 7™ H AR AV 356 B
—E L H LR E R TR A BIEEA
1 mRNA K0
2.4 USSR bR S AR Ty vk
2.4.1 UC KRGS E (DAL ¥4 R Rid
BN NS AU S SR N e (R (RN
ML, AR 4 28 2 B TE e 8k = (R BT= PF 40 +
FEMEPERIE 4> + B il 37 43 ) /37 X 4% 4 K R A7
DAT JF43, PEAMARfE L 177
2.4.2 ELISA ¥l K R NF-xB 7KF HUOK R
MLV FRAS , ™45 4% B8 NF-xB ELISA 257 & 6 B 15 3
FT AR, TG AR SO W O BE A, P4 450 nm, 3155
%21 NF-kB /K,
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F 1 EHFEHEE (DAL T 5 HRAE
Table 1 Score standard of disease activity index ( DAI)

o/ oy AR [ RAE AR A i,
0 EH® E® E®
1 1% ~5% FAHL i B
2 6% ~10% PR W i, B
3 11% ~15% i PR M i 58
4 >15% Fifd P MR 1 5

2.4.3 HEARPEEDIL L (Western blot) i il 45 i 41
21 PERK, elF2a FE Y RIE S A S E AR
ASPERE LR, AL B RE R (RO 40 pg, S
UK R, n—$t (1:2 000) , T 4 CHEH &%, TBST
VR 3 YR, N =40 (1:5000) , @M E 1 h, 603
I, R B-actin fE A 2 L 1, DK BE (H H(E Fon
Z AR AT A KT

2.4.4  SCHFEEGE i R G B EE 2R % (Real-time
PCR) Kzl UC K Fl &5 i 41 41 PERK, elF-2a mRNA
A BUK RS 41212 20 mg, #2 HE RNA $2 5
IR A UL B IR BUS RNA W05 5% 5 T 52 i 9¢ )% 52
it PCRXHEATY 1Y, 9748 S 4542 95 °C,3 min;
48 MR (95 °C,10 5,60 °C ,30 s) ., ifi R Mifs B
BERFH Bio-Rad iQ5 PCR AL W 4, % ¢ /K °F 38 i 24
X 27, BRI AR A T A TR
(1) ey A7 BR 28 \) 58 1, P 91 L3 2.,

®2 3AWE5

Table 2 Primer sequence

FEH B/l B K JE/bp
PERK  I-ii# 5'-GGCGATGTCTGTACAAGGCT-3’ 128
T 5'-GAGCCTTGGAGCACCGAAA-3
elF2a  1i# 5'-CACTTCAGAATGCCGGGTCT-3' 190
F i 5'-AACAAGCTGACATAGGCCCC-3
B-actin |ii# 5'-GCAGGAGTACGATGAGTCCG-3' 74

T 5'-ACGCAGCTCAGTAACAGTCC-3'

2.5 Gty SR SPSS 18.0 it ik {4k ik 7
HH R I 25001 (ANOVA) 521 &2 £5 Kom, P <
0.05 S HEAGI#E L,

3 &R

3.1 HELFE UC KB DAL WEA B 1IEH
HARES AW, RS R, BRALE, KE
B R R RERES 2 RAMMER,2~3 dHi
AR A% 5 Sk a0 4%, i 30 U0 P 0 e ot 6 RS AT
FME R RS R B S RE R, WRIT A,
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I VD98 L R A2 £ WA R B A S A IR 2 A
TR R B Y s IR S A R D B B AT AT
PIrsgim . BI7 A A, 4% 4R B I 8 48 BT 0
JI—LIJ%% 30

R3I WMELHEN UC KR DALFES BRI (x £5)

Table 3  Effect of Xinmaixian powder on DAI scores of UC rats
(xxs)
20 5 HlHE /g kg ™! n VRS /5y
E# - 10 0. 00 £0. 00
iR - 9 3.51 0. 18"
BT S 0.42 10 0.53 +0.32%
i A AT 1.5 10 0.73 £0.43%
3.0 10 0.57 +0.32%
6.0 10 0.60 +0.31%
T HIERHALED P <0.05; SHMYKED P <0.05(F 4 ~
6 i),

3.2 BiELFHOM M NF-kB K EW N 5IF
UL LG R, A 41 I 7 NF-kB KT (P <
0.05) ; 5HIANZH Lh A, 26 U %8 4 R &2 £F UK
L A2 Y NF-xB KB BRI (P <0.05)
W4,

F4 FMEAHITME NF-kB KFERZME(x 5)

Table 4 Effect of Xinmaixian powder on level of NF-kB in serum

(x£5)

21 51 HlE /g kg ! n NF-kB/ng-L ™!

E# - 10 306. 90 +69. 20
iR - 9 800. 62 +91.25"
BRI 0.42 10 458.92 +50. 02%
B A A 1.5 10 619. 45 +40. 757
3.0 10 528.65 +15.38%
6.0 10 534.32 +31.27%

3.3 B LR EON 45 A 4140 PERK  elF-2a & [ /K-
MR 5 0E R 4 LB, 15 AR 2 45 i 240 41 PERK,
elF-2a H I RIKHIE (P <0.05) ; S AYH L #L,
VPP L N A A b L R i 4 PERK, elF-2a
HEHWA( P<0.05), WK 1,%5,
3.4 HEABAE AL PERK, elF-2a mRNA 7K
M2 5 IE R L, B 2 45 1 41 21 PERK, elF-
20 mRNA FIRIGHM (P <0.05) ; GHAYLH L #K, 56
Vb hr R 2 R 22 £F b R o 4 45 W 41 41 PERK,
elF2a mRNA Fik¥06/0 (P <0.05) ., W36,
4 itig

UC B E B ImkE” “h 7 IR E R %

A B C D E F
AVIEH 4B BERIAE  C RV IR AL D T 2 AT IR 25 B BT
SRR 2 S F T A 4 o N e
Bl 1 #HEFETL5EHAESR PERK,elF-2a & /K TEH N
Fig. 1 Effect of Xinmaixian powder on protein levels of PERK and

elF-2a in colonic tissues

RS FHEAEMNEHELR PERK,elF-2a EEKEHFM (x £,
n=4)
Table 5 Effect of Xinmaixian powder on protein levels of PERK

and eIF-2« in colonic tissues(x +s,n =4)

40 5 Fltk/g-kg™"  PERK /B-actin elF-2q/B-actin
EH - 0.29 +0.03 0.37 +0.01
LAY - 0.74 +0. 04" 0.81 +0.02"
ESUES 0.42 0.39 +0.01% 0.42 +0. 03°
B A AL 1.5 0.60 0. 14 0. 66 +0.03%

3.0 0.41 0. 02% 0.52 0. 02%
6.0 0.58 +0. 04% 0.63 +0. 04%

F6 FELFHI LG HELR PERK, elF-2a mRNA X F 1 & Iy
(x+s,n=4)
Table 6 Effect of Xinmaixian powder on mRNA levels of PERK

and elF-2« in colonic tissues(x +s,n =4)

451 Fl 4t /g kg ™! PERK elF2a
E% - 1.25+0.73 1.18 £0. 80
H TR - 26.33 £5.99" 21.80 £2.15"
U A 0. 42 4.41 +1.78% 2.69 £0.52%
L 1.5 22.25£2.70 19.39 +1. 61

3.0 5.46 +2.42% 4.00 +1.36%
6.0 11.35 £4.78% 13.28 =5.35%

e, R L S0 97 7 G e i — PR R P
HBRIN, UC S g 38 AR 82 A & I 2, 0 107 7
o is, S0 E S R A DA O o SRR 2, TN EEL
T 5 AL MR, O N 2R e A BCPRA  m £
BB SRR, R BRI SS, T i miE,
P03 4%, K = LR L0 PR IR TS B
i it BB A R 22 T T R R T O PR L
He 1L T B, i 590 R DL ZF O A 2 f IR B Bhas
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B LRS00 25 %ML B 5 44 DL 5 16 00 M i 2 [0, B A RO 3 4%, 2017,26 (4) 1458 461
R, =6 A Rk R AR SRs  15 2 4 k2 (3] A, FDE MOSIREUR 2 “ M4 B 1 B PE 25
WAL I 30 8 290 JRLIJ R RS 2017,29.9) 13991401,
EAES L BT ERS 1 UC 10 i mangg L4 WHCE BUERA DO G Je 69 BT BB 1),
B R RS e R e,
B TS ERS G070k ORI B S e
NF-«B 19 &35, 287 5| e — R 5 R H F 1B, 55 (6] M, bR, JEAe s, 2. (1345 1 I g o7 % i
R T 8 I A O, RSB UC i R L ERS 71 25 1 %6 W B NF-xB mRNA (9520 [1]. o [
A 3 AU E B, Ko PERK/elF-2a/NF-«B {553 P LRl PE 2 24 35 ,2017,23(7) :970-972.
5 UCHXRERNHY ., PERKJE T I KN EM (7] IR, Vet R &, % % W Ak 3 7 o 35t 7 1 45 B ¢
5 1, ERS B 58 o 1 B 8 IR AL O, NI 51 R K B 45 I 41 41 PPAR-y, NF-xB Jx MUC2, TFF3 [fj §%
eIF-2a W IEHS ST 13 10 2 SRR R AL , 0 25 11 LI ST IR, 2017,23(3) 179-85,
> ] NF-xB 318148 F a(inhibit-torkBa, IxBa ) [ 8] JKHmifG, 4Rz, ZE00 5k, 5. 2 4F B0 3t 5 M4 W R
R NF-cB () 3635, B TNF- % 50 4 T e e LR
ERRIL, ARG iR SRR R 28 o [9] Fﬁ%,ﬂ’é%?ﬁimﬁ’eﬁﬁ:% 2 £F ook W 955 1 45 i 4
ARBRGEBE, DSS 7 09 UC BLRK R L SR A 1 2 S BE 98 [0, 807 o B 26K 2 o
NF-xB 7K i 3 42 5, 25 i 41 41 PERK, elF-2a 25 11 #.,2016,40(3) ;179-183.
A mRNA (AT R 0w 0 UC KB IE RN [10] i, 50k, ohy 0 060 00005 90355 e 45 I 6 9 25 L
Jo ) AT BB Ak F B IR 4, PERK/ elF2a/ NF-kB {55 %5 TS BUR [T o [ b 79 I 45 A 0 4k 2% 3K, 2017,
AT BB RIS o V0T 2 RS A AR R = 25(2):156-159.
R T UC K B DAT PEAM FIML IS NF-xB 7K F, 25 (111 A8, M2 i, 9 W A, 4. o9 5 190 R 0 £ 5 40 7
[ 2041 PERK , elF 2 2 [ Fl mRNA 19 3 35 B9 /0 PERK 7E5 5 1 45 W 4 i 2 5 81 405 v % BF 90 3 e
4 R W 42 47 WURE 3L 0 6 PERK, elF 20 ) ) IHEARCARCS 2013, 23(34) 13493 3495
A, LA I SEAT VKB AR, 37 RE R L3 )T UC g 2 2016 45 (1) 1082
TERIBLA 2 — o A5 i £ A R Z Ak, I NF-B 2 [13] Sanchez F S, Cardeno A, Sanchez H M, et al. Dietary
3 o TS 2 R DR 7 A SR AR i AN W A k> 2 extra virgin olive oil polyphenols supplementation
A BT AR A R iR T E — 25 S 80 ok E modulates DSS-induced chronic colitis in mice [ J]. ]
TTHE5E o Nutr Biochem,2013, 24(7) ; 1401-1413.
(141 RLTHE, 2808 55, SRR, 26 VAT W05 Tk 45 I 8 1

[ &% k]
(1] TR, 208, 57 4, 45 Bt 1k 45 i ¢ A9 BT 5 i Jig
[J]. 2524/ 5%,2017,36 (7) :404-408.
(2] WU, EJRZ. BUm LSS I R 259030 97 10 BT 50 T
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SRR R [T ] VP R 2 R 4R ,2017,29(2)
1-2.
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