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Effect of Dima Decoction on BNIP3 Protein and mRNA Expressions in
Intestinal Epithelial Cells of Ulcerative Colitis Mice
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2. First Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031, China)

[ Abstract] Objective: To study the regulatory level of Dima decoction on adenovirus E1B 19 kD
interacting protein 3(BNIP3) protein and to understand the mechanism in intervening mitophagy and controlling
inflammation in ulcerative colitis. Method: The 60 SPF SD rats were randomly divided into normal control group,
model control group, low, medium ang high dose Dima decoction(8.5,17.0,34.0 g-kg") group and mesalazine
(3.0 g-kg") group, 10 for each group. The model of UC rats was established by the method of environmental diet
intervention +2, 4, 6-trinitro-Benzenesulfonicacid (TNBS) +ethanol, the administration group was administered
for 14 days. Hematoxylin-eosin (HE) was used to detect pathological changes of colonic mucosal tissues in rats.

Western blot and real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) were used to
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detect the expressions of BNIP3 protein and mRNA in intestinal epithelial cells. Result: HE staining results
showed that a large number of inflammatory cell infiltration and non-cheesy granulation tissue were observed in
the colon of rats in the model group, while the rats in each drug group showed different degrees of fibrous repair.
Compared with normal group, the expression of BNIP3 protein and mRNA in model group were significantly
increased (P<0.05). Compared with model group, the expression of BNIP3 protein and mRNA in low,
medium and high-dose Dima decoction group and mesalazine group were significantly increased (P<0.01).
Compared with low-dose group, the expression of BNIP3 protein and mRNA in medium and high-dose groups
and mesalazine group were significantly increased (P<0.05). Conclusion: Dima decoction can increase the

expression of BNIP3 in the intestinal epithelium of UC active rats, which may be one of the mechanisms of

promoting mitochondrial autophagy against UC inflammation.
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MR LRGSR . AR LR R 2y Reg L
5 sh W) 22 s e SEB AT G s W 4 B 2R DM O 4
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1.2 259 Jialsn B9 030 g, 4 8K 30 g, 0%
6 g, A 10 g, HbHp & 30g, 2B 10 g, P IR 10 g,
AR 10 g, AT 10 g, W T 2B B 25 i 7 o
DL b2 b 2 2 b 2 2 R 22 5 — i ) = B 24 50 B
F AR AR AR E o F VDL 92 B A0RL ) (1
o 9o |, dt S5 191002, 25 5y i P S
H20040727) ; 2, 4, 6- = fif J& 7% i iz (TNBS, 3 [
Sigma /2~ ) 75 A ZE YL o i, P 1 gL (0 0 (1 TR AR
A EOR OB A A, S 4 i o Blo251e,
AIG2062C) ; Jifs i SR Al (bt h BE RH B AR A R
A LAt GZ02625) 5 # ER Y 0 W (LT a0 A R
FAT PR A ] L 45 STHO0579) ; SDS-PAGE #6 1 1l
Je (B 4 W B A W R ECA R A A, S
EB06BA0002) ; BCA 7 & M ¥ & W & i 7 & ,
RNAiso Plus, cDNA %5 — 4% & ik 5 & , QPCR JE i
Jo ik F & (B A Takara 2 & L #t 5 0 0 K
AI91729A, AIG1560A , AIG2022A) ; BNIP3 — 4 (
B EFERL A BRA AL iS5 PAB11857) ;8- &
M (tubulin) (3£ CST 24 Al , it 5 2146S) ; 4L (H
3R RAEVHEARAA A 10251919021) ; FH
fifg 70 1 % ( Fi 1 Roche 24 &), Ik %5 10251819041) 5
ECL 1 5 Ak 27 % 6 A6 I AR50 & (28 B Thermo 24
AL, IS5 UC280907) .
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WAL H BRI i B8 5 P M AR OK SR B D I Bl e
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2.5 EHRPEENE (Western blot) 461l BINP3 &
FIA IR R b e 5 R 4N — 2R TR M I g ek
Ji2 | 9Kk 1 (SDS-PAGE) , HL Uk J5 % 2 PVDF (& 1 i
WAL B G 5 1~3 h, TBST I ¥E 1 min, 5% it i 4 47
P W E R E AT 2 he R i BNIP3 — 4t (1:500) ,
tubulin (1:5000) ,4 CH & L&, A —Hi(1:
1 000), 8 1.5 h;fb2z &G Y &6 IF G, g
FALKE I . F) FH Image J K 1155 Western blot H1 45 4%
YR BEAH

2.6 Real-time PCR K il i I R 40 g BINP3
mRNA YK IK S RV SRR E 25 °C 10 min,
42 °C 50 min, 85 °C 5 min; Real-time PCR 4" 1 £ {4
B B 194 °C 4 min; 94 °C 20 s, 1B k 60 °C 30 s, 4F
ik 72 °C 30 s 45 1R, #4735 DGR U 5EO01F
5 R EE U AT RCE A B F . BRI 4 RNA
Ji AR A 0 A Sl R & 4 cDNA Ji5 #£ 4T Q-PCR £&
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Table 1 Primer sequences

L) JF51(5°-3") £ B /bp
BNIP3 _F ¥ ACTGTGACAGCCCACCTCG 180
T GCCGACTTGACCAATCCC
p-actin i CCCATCTATGAGGGTTACGC 150

R iif TTTAATGTCACGCACGATTTC

2.7 SikCES AT SR BHR T SPSS 22 0 4 £ i

TFGCH2£ 00 VR T+ s 305 TR A

595 2E 30, 2 411 W R R T IR K 5 2R 40 L

P<0. 05 % % S BAT G 2 2 X

3 %R

301 X 4K U L SR B

25 1 4 H e BRI B 4 TR L 7T O

Kt s 0 M5 A B A KB P SR 44 b R
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2 PG AL, b B B 45 5] ik 2 R S5 Vb B 4 kLR
HBUE A bR BT 452 I B MR A DL
h AR ) e . W 1

AT BUBERL Lt B ) o 70 6 26 5 D Hb B R IR0 4 40 5 EL
b B J e 0 S 21 5 FL 8 Vb R4 (1 2 [R))

El1 35 AT 3 & 4 ok FR 45 B 4B UK 1B R0 (HE , x200)
Fig. 1 Effect of Dima Jianji on histopathology of intestinal epi-
thelial in different groups of rats( HE, x200)

3.2 XA KRR A BN &R K B R
525 (4 H B, R R A ROk N i 2 A W
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eI UE AR N A WU | DG e Al U S
W /N A, I T UL B P T -2k A B 7 A . R
T b I 5 25 550 5 4L OR 92 Vb B R 41 b 4R ok IR A
W TG B AR % . o DL 5 R ) i 4 A
o W2,

3.3 X4 A K BU45 W #BE 4 40 BINP3 & (1 R
K KOF (R sgm 525 1 4l b, B A 4 BNIP3 2R
F A X 26 3k & B B T (P<0.05) , 41 s A5 R 4
B K P W TR, SRR A
B A 4% 50 B 41 R S8 Vb H B 4] BNIP3 3K (£ ik
B TR (P<0.01) , #2278 259 T Wil J5 £ ki {k A
Wit 7K 7 F1 38 B TG K T IR B ST R b R
rh R A ) A 4 RN SE Vb B R 4 BNIP3 8K 1R
ik 2w T M 5 AR AIK N & 2 (P<0.05) , fH 3
HZEIEHE 2, WE3,%£2,

3.4 XS LA KRGS 7 B B 240 21 BNIP3 ) mRNA %
ko Ha 4, A4 BNIP3 mRNA £k
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et

E
B2 DR X & 4H B 5 T S AR B I A B I (L L <3 000)
Fig. 2 Effect of Dima Jianji on mitophagy of rats in different

groups under electron microscope of rats(TEM, x3 000)

BINP3~~~~*“ 30 kDa

-Tubulin
£ - e S w— . 0

A B C D E F
A5 AL BRI A]  C M T BSR4 DL BV RLE AL E M
LRV 700 42k 200 5 F. b 5 R 70 g 7]k 241
B3 ARZBHALBINPIEARIEREK
Fig. 3 Electrophoresis of BNIP3 protein expression in colon of

rats

F2 WBAFAXNAREHALBNIPIZEARENEIN (% + 5,n=4)
Table 2 Effect of Dima decoction on expression of BNIP3 protein

in colon of rats(x + s,n=4)

20 51 /g kg BINP3/B-tubulin
EgE| - 83.90+3.50
% - 104.95+4.73"
b 7 5 8.5 143.85+5.05%
17.0 180.31+2.48%
34.0 191.92+3.21%
ESUEAA 3.0 184.33+5.71%

5 A R Y P<0.05; 5 AL 2 P<0.01 5 15 il B Rl
FUMEH R 4L b #5Y P<0.05 (£ 3 [F]) o

TIE(P<0. 05) ; SRR oA, i Th BT 4% 550 B 2 AN
% vb $i W 2 BNIP3 By mRNA 3 ik i F T} & (P<
0.01) ; b I A3 5 v | /& 7 & 4 S5 v 4
BNIP3 mRNA £ ik i 2 & T b 2 73 5 A% 7] & 41
(P<0.05). W3,
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R3 MDA & A KR L H R BNIP3 mRNA Rk E K %0
(% £ s,n=4)
Table 3 Effect of Dima Jianji on BNIP3 mRNA expression in

colon of rats in each group(x + s,n=4)

2090 /g kg! BINP3

Z - 0.025+0.01

LAY - 0.049+0.02"

by R 8.5 0.067+0.02%
17.0 0.099+0.04%
34.0 0.082+0.03%

ESUETAS 3.0 0.079:0.04%

4 itig

AR S 56 A FRUTE 5 BB IR+ TNBS+ 2 AR FH 1 &
Me) T, TR 21 bt T A% ) ek b T R+ )
DS E SUETAL SRy G o S & L NI Ak A o R R
FIZH B B AR . HE 4 05 85 15 56 N 25 41K RO
ZH 24 B S Y RRE G Bk K R E B B R E
K AR AN [R] B 21 53] 52 80 4 25 S5 e i X b 2 SRk
[7i) A [7) B L 76 4% 2H BNIP3 6 1k 7K F v i B, {5 J2 75
2 I A 2E AR B o

H W& A0 oy FALEIAE B 5 4. F H AR
et B, EE AW KRGS WS 5w R
Pk JUL I -3 36 it /2 11 98 B/ 3L 3h 0 TR A A R LR
M (PI3K/Akt/mTOR ) il #% , &t A5 5 A+ (HIF ) - 1o/
BNIP3/Beclin-1 i [, 7 iif 2 /2 B0 il P 3 %, I 3
D) 2 9 7% 1k E % . H b HIF-1a/BNIP3/Beclin-1 i
B LR [{ e RN BNIP3 /E N HIF-1 F
TiE 4 3 [, VR 2 B R = 40 g 4B T . BNIP3 J& T
B ikt 40 i 983 -2 (Bel-2) 25 11 2 15 Hh 9 BH3-only V.
W, IEH N LR BNIP3 1y 2 3k it AR AR, 5 7 6 40 4%
47 BNIP3 (9 3k B H 3Rk 2@ T 4%
RLAR SRS | 20 6 S5 PN SO 0 AR . R T A 4 AE
T k1 5 A ME A, BNIP3 W J2 40 i [ W 5 &=
Rk g R EE R E A
HWFFT % B BNIP3 /K 5 £ohr A [ 0 38 7 i
% 1 e TR KT B IE AR E

UC & AEHI AL F 2 16 SRS 80 b e 40 i
1A 2R AR 1 s 7K P 23 R T v L LA F 40 )
52T R AE 7 S 5 o A vk B 4 v BNIP3
MR 52 HA LR W T UESE T XA 6 &R .
Hb L BT ) 4% 70 4 1 BNIP3 A6 ) 4% 5% 14 45 465 #8428
F 25 R TN H e B AR S B b R 2k
A 19 W 7K ST B0 3 SR T 66 R B A U R B R
SEESIRAS . 45 R BNIP3 {2 dE RAEB &,

T4l b Bz 28 B /9 /E ) o Tl BNIP3 J& HIF-lo/
BNIP3/Beclin-1 i % H (19 5 8 & [, W 15 ] BNIP3
A9 AE I BL R, AT BB 38 o 0 G B R i 2Rk B
M S Y o Ml 5 ) v R S 4 6 BNIP3 [ 3 5
P E PO i = A L) | RN E R U E 4 Wi
2% 5, BRI 6 BNIP3 25 1 % 98 45 7T g J2 b 1 75
PP UC RAE WG B ML, A2 h B UC - # g
BB A AR 2 3 Vb hn g i AR o

UC Jo %t I B2 9 44, 1B 55 9 952 v i PR 5L 97
AR A5 5 ML A T8 AR 8 s 52, Sk A DA i A AR
ZA AR T E W, — BRSNS, 51 3 R &
I, 2 B HE D R TR S EE N B AR S AR AR
HEREAT EEBEH . EEASABHAES K.
REARTH OIS KTz, A ; [ e KR
b B AR AR T R A SRS B AR
(S N N - N T T S G o N AN R S
PR Nk, — B il & e ab AR AR S R R
SRR N 28 . TR O RE R T, S A AR B L
K RO AN S, 4% 2 0 0l P 2
LB 95 . 7 VUL I JE PR i R TR RO R
AR R R W T ER ) AR 22,
FEHAE A B WERE DRARH, 4.7
B2 X PR SR R A A 5 i e TR e - R R
A5 ) W)X AR LR KA 5 7 i 28 0 R AR T A A
R A e HHEREIL HZKREHRW.”,
7™ PRI TECHE A2 J7 - R ) B2 1 PR 29T 8L R Sl A 11
R L= N N0 G I T R~ T I £ 4D
BRI BRI o AR YT A, W Sk S
W B KB L AT A AR LR
L, T PV O s o (BB BER UC YR HIL DA
TEAR TR A 2500 2R 52, A7 AE D R B 28 0 IR A R 51K
Ao B, BR TN ISR AL T AS 85 5T [ A
PRI i LA 9 3% ol i 25 Ry UC I sl ARG 7
14 2 LTSS b T B R AR A KN F UC I
PR B i R0 A B AR T, A DR A2 Y T
01 R 52 g, G RE 8% 58 2o 9 Y Toll B A7 K
(TLR)/BEFE 2 1L A T 88(MyDS88) 15 5 % i) % 1A
W UC 1Y % 4E & AE T B3 B8 1 2 g, B 5 i R AE
N A i N o = e

>4 5 7 TR 4G R T BEIR T I LI B 5T L AR
G E PR T T TIAN IR T B A RE D T 2 A A
Ok RS T BE 2T T UC Y 4 AR R 2 L
il 2 E K B Y b, B = BAR B 2E B X
B 3 1R 96 W S5 A R 1T o Gk A S 40 I 1 A A g
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