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COX-2 F %A (P <0.01) ;NLD 0.9,1. 8 g-kg ™" 345k 25 AT 10 851 48 1t 400 ) 952 000 B 8 B J2 ML 9 316 , ke 388 ML B2 48 E SR o 5
8 :NLD X AT T35t 55 A5 20 /0N B BL 10 9 A B S8 A SO VR A, E ML T B 55 F 9% NF-«B mRNA FIZE [ R 3K, T F AT
Wt K ¥ TNF-a,IL-18 5 COX-2 ¥y HE R REH XK,

[X@A] BERMHKEERY; Bt9%; BERHETF-«B p65; MEKIEHF-a; AN K-18; FAEH-2

[hE#HFEES] R285. 5;R22;R24;R266 [ X#kERIAED] A [XEHS] 1005-9903(2018)08-0122-06

[doi] 10.13422/j. cnki. syfjx. 20180738

[M#& HARHuHE]  hitp://kns. cnki. net/kems/detail/11.3495. R.20180111.0900. 009. html

[P HARETE] 2018-01-11 17:20

Effect of Nephrolepis cordifolia on Acetic Acid-induced Anal Ulceration in
Mice and Levels of NF-kB, TNF-a, IL-18 and COX-2
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Chengde Medical College, Chengde 067000, China)

[ Abstract | Objective: To investigate the therapeutic effect of Nephrolepis cordifolia leaf decoction (NLD)
on anal ulcer model in mice and explore its mechanism. Method: The anal ulcer model was prepared by applying
0.5 mL of 20% acetic acid ( HAc) into the anus of mice. The 50 Kunming mice were randomly divided into
normal group, model group, low, middle and high dose NLD (0.45, 0.9 and 1.8 g-kg™') groups, 10 mice in
each group. All the mice were killed on the 10" day after NLD application. Their anal and rectal tissues were
collected and the mRNA expression levels of nuclear transcription factor-kB ( NF-xB), tumor necrosis factor-a
(TNF-a) , interleukin-18 (IL-18) and cyclooxygenase-2 ( COX-2) in the anal and rectal tissues of each group

were detected by Real-time fluorescence quantitative reverse transcription polymerase chain reaction ( Real-time
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PCR). Western blot was used to detect the protein expression levels of NF-kB, TNF-o, IL-18 and COX-2 in anal
and rectal tissues of mice in each group. Morphological changes of anal and rectal tissues in mice were observed by
hematoxylin-eosin ( HE) staining. Result; NLD could restore the growth of mice body mass, reduce the rectoanal
coefficient and down-regulate NF-xB, TNF-a, IL-18 and COX-2 mRNA expression in the anal and rectal tissues of
mice (P <0.01), inhibit the activity of NF-kB, TNF-a, IL-18 and COX-2 protein expression in the anal and
rectal tissues of mice (P <0.01). NLD 0.9 and 1.8 g-kg ™' could inhibit the infiltration of inflammatory cells and
submucosa vasodilation and improve the corresponding inflammatory response. Conclusion: NLD has protective
effect on the inflammatory response of acetic acid-induced anal ulcer in mice, and the mechanism may be related to

inhibiting NF-kB mRNA and protein expression and down-regulating the gene expression of downstream

inflammatory factors TNF-a, IL-18 and COX-2.
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7 45 AR E S AT H o 3P I R o K T )R]
BT LA PN ML 3L A58 TR B SR S e B, R M R AR
RN RGBS R L LM B AR R A
A RAR A B e B9 & BRI 1 B S AE T R
2% A 0 i PR 3R 3K R T Y 0 L A
BE K R S B0 ) AR A T BORE I A A R 4k
Bl iR T BORE L K JBE S A5 I PRAE AR, 1T K
A L B R B8 5 T R A B VR E , DT B L RE &
i T R ER , DR 0k, 4RE 350 0 A A REAE 25 T
REEMP R S, B B R R, Sk N
B S i S A 36 2T R A BT 9T R B R U R
%Iﬂl(% ‘:F' E/‘J HEF' ﬁ‘@ jﬂ: ﬁE [ﬂ ?‘-a ( tumor necrosis factor-
o, TNF-a) F1 [ 40 ig /- Z -1 (interleukin-1, IL-1) i 3
T W, A ) S B2 SR A T IR AR R U I 3
I E 4 -2 (cyclooxygenase-2 , COX-2) f) /K, iy itk
"L, B kK A5 %% % A F-kB (nuclear factor
kappa B,NF-xB) ,TNF-a,1L-18 5 COX-2 % [N F %
LB

"B RN B HE AN B W) B Bk Nephrolepis cordifolia
A E s GG R M T 25 B A I A
BORTH RIS, FI IR, @ %, W IR R Iy 3L
MR R EE R AR, P H A 09T, 2 KRR
S0 BIREESA W W Y AR
il B-74% 55 BE 45 2 bk 2% 43 B R L
BB AR AL L B L B B R Y R e X
FR AR W IBOCH B 8 I RUK BB UER T R, T B 35 2
A DL BRI YT R 4RGE

T35 N4 B A S5 A e E S, B
HiA R A MRSl WAL AL, 2 IRBUB A AL H
REAME R IR B, AT BUIL T H U ik 2 = A
Bt , i LB T ORE I S0 25 W 3T fr B AT

Gt AHE g AN BURT T T35t 5 4R, ) R 4 SO
N2k, et e E & PCR (Real-time PCR) 155 %
JE BN ¥ (Western blot) 55 52 56 7 A | 38 2 B 3k # 7K
W) (N. cordifolia leaf decoction, NLD) FHI& )7,
WG/ B L 400% B2 8 4k, LA B¢ NF-«B,
TNF-a,IL-18 #1 COX-2 mRNA 57 H £ 5354k, oF
FE B IR /IN BRI T 5t 97 B AR F AL o
1R
L1 Zh4 R s O R WML S0 H L4 ~
6 Ja , AR 18 ~22 g, i b 5 4EE A AR SL K Sh W)
BARA R A A =4, & #IE S SCXK (52) 2012-
0001, 3l 4y 52 56 1) I Jié 28 3 7K 71 IR 2 B 52 56 3l ) 4
A B 2 By 2 W %%, it #E 5 CDMULAC-2016-015,
R PEMR SR 1, A BAKE, 12 h/12 h /IR AE
L2 24%F BERZGAF, 20 b4 AR T B 2 B b 24 B
RITBREFUAREE N TFHEAREYE K N
cordifolia W4 ¥ , it 5 20161211, I H T AR 17 258
JE A TR R 2GR A R A o
1.3 &F ¥R —$T NF-«B p65, TNF-a, IL-18
1 COX2 (% [ Bioword 24 7, #it 2 4 Bl %
CN54161,CC36131, CN53182, AA54141) ; B i &
LT (HRP) #7921 3 T4 1eG (AL A2 &AW
BARARA A, L5 109525) ; RIPA 4 (40 g ) 2
fift W, DEPC (Jb s{ R E R 8 A R A, #5405l
S 20160928 ,20141223 ) ; BCA EH E X F & (&
= RAEYERBIFE T, it 5 20160826 ) ; ECL ## i &
JEWR AR & (Ab 508 Aok B AR A RA A, 5
ZD310-6AC04D ) ; ¥l ¢ 25 1 marker, trizol ( 3£ H
Thermo 7y &), it 5 43 5 & 00389282, 108304 ) ;
PrimeScript’" RT reagent Kit with gDNA Eraser iz 7|
2 ,SYBR ® Premix Ex Tag™ II i 7| & ( Takara 2%
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A, it 5 4301 O AK4401, AKA403 ) ; 5| ¥y 1 A= T 4E
Yy AR (B B A BR A 7 A A, HoAt 50 1 F ik
b1l /AT S

1.4 {Y# Nikon 80i % iF & & i ( H A< JE B
7)) ; WD-9405D 7Y Jii {4 4% JK , DYY-7C B L 3k U K
FERAL (AL T S — X #% ) ) ; Thermo Excelsior Es
A 3K AL (K E Thermo 22 7] ) ;5 ABI 7300 %Y
Real-time PCR System ( 3% [E ABI /A &) ; DUSOO %l 48
SMRT UL 36 6 B 3 (2 1 Ckman Coulter 2 ) 5
2K15 B # e R B O Bl (L [ Sigma 23 F] ) 59602A
T4 A S AR (AL R R ARG BR A H) o

2 AHiE

2.1 FHYEHESHE BUIF/NE S0 B, BEHLER
10 RYERIERHH, HRW MRS HE 15 ] EH, &
K1, I3 d, I4% BEOCHR [ 16 ] K 7 52 5 45 2R 40
SE Jr) FRAE AR DU GV 3 AR e (3R 1) L SMEAE 4 43D B
0 R A ), B T AR T 40 /0N BB R AE AR R
SHZBENL G g 4 21 AL (Model ) , NLD AR H 15
A,

F1 BEAERMOERITSIRAE

Table 1 Local symptom level 4 scoring criteria

HE AR 15y 245y 34

2L R ] L BB LK =1 mm, B BEE
it <10 mm? 20 ~30 mm® =30 mm?

20 4rAF R B 3R 3 FER
2.2 il g BRIBOH &S BRI, B T ok b

B, BERN, BRI 3 W, 400 3,2,1 h, & IF I WOF
Wi 45 NLD T2 % ,4 CRAA&F M. 4251 R
I NLD, finZ& K W Bl & 25 5 43 53 0. 45,0.9
1.8 g-kg M
2.3 A2 BERIHI A I NS 0 R, AEE 1
RIFGE T4 H/NRIR K NLD (E&Z 5 mm) JAIT,
MR 4 2 1T AR A B3k, NLD IR L L o 391 4 4 40 5l
0.45,0.9,1.8 g-kg ™', IE ' 2 Fe #5700 2 LA 45 K R
FRERIK R 2 K, B IR 30 min J5¥E 2, [HFF 4 h, %
SL45759 d,
2.4 PHRARESAE SHEERTT, A9 dE
W N AR RN R R R . A2
WA 12 h,4% WK G G RE BRI, /N BRUAL 5E J5 B
ALITE A2 20 mm , A 3 E8 K 3 Yk J5 08 400 T 5F
PR, I T 530 0 4% 48 250 [ B 2% 45 5 = 41 200 i &
(mg) /RFE(g) 1" —#HTF 10% F B %W
5, 2K T R K wh sk 1, 4 B 3K HL & 9
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CEERLK, RSB 2 RS, H A k43, 46
AR A S pm, RARR-HHL (HE) e 4, 1)
FUAZHZREN, h RS R, gk 5 — 4
F - 80 CHEARIR VKA 2 H .

2.5 Real-time PCR # /N BUAT 1] . B % 40 41 NF-
kB, TNF-o,IL-18 Fl COX-2 mRNA %3k HULI]. K
228 (100 ~ 150 mg) , fill trizol 78 % &5 .0, WL LV,
Al trizol 1/5 AR =G HIBHE L, B L, A
LIRS, K E#E 10 min FE.L,H 75% &
1 (1) DEPC ¥ W0TE Ve DI IF T8 , UL IE % T DEPC
7K 200 wL, EEAR AL E RNA ¥ B, #R 9§ Takara RT-
PCR il | & 4 72 #2 /4% 5. RNA S %% 5% il ¢DNA,
4 CHR-AFE o VL cDNA N #3474 % NF-«B, TNF-
o, IL-18 F1 COX-2 mRNA {3 P 40 15 F Bt , 45 & 3t
(Al £ $& B-actin, PCR KN 2544~ 95 C i As £ 30 s,
95 CASPE 5 5,60 °CiBk 40 s,68 °C LEAH 45 s, 1% &
40 NG R, 5] Bk A0 i 2o S B0 R SR A 2 4
AT PCR 51 F 3 L3 2,

F2 SIMEIIFF=H KM

Table 2 Primer sequence and product size of gene

5149 Fe3l(5'-3") KB /bp

NF-«xB _E ¥ TCCGCTATGTGTGTGAAGGC 95
T GTTGCAAATTTTGACCTGTGGGT

TNF-a % GAACTCCAGGCGGTGCCTAT 176
¥ GGTGGTTTGTGAGTGTGAGGGT

IL-18 3 TGAAATGCCACCTTTTGACAGTGAT 162
Fif GCCTGCCTGAAGCTCTTGTTG

COX-2 ¥ CAACACCTGAGCGGTTACCA 90
T AGAGGCAATGCGGTTCTGAT

B-actin % GGAGATTACTGCCCTGGCTCCTA 150

Fi# GACTCATCGTACTCCTGCTTGCTG

2.6 Western blot & /N R ATTT . B M 4H 48 NF-«B
p65,TNF-a,IL-18 #1 COX-2 EHEZE BALITEM
HZ(100 ~ 150 mg) , it RIPA R, &5 .0, B b
H,BCA M ERMERKE. RS EMHES x
buffer 57,95 Cin Al 8 FH A M. AR 40 I € 19 2
HkBEERSL B 20 pg,12% SDS 3TN s B i B i
Hi Yk (SDS-PAGE) 4y B{ 8 H , ¥4 8] PVDF i E, fimA
—Pi(1:500),4 C W F &, TBST ¥EIE 3 K,
10 min/¥K, —Hi(1:5 000) % F 1 h, TBST L& K 3
K ,10 min/¥K ,ECL 256 B E B , K A5, %
FH Quantity One % {4%F 5% 45 #4743 #r , 7153 NF-
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kB p65,TNF-a,IL-18 I COX-2 4% 5 B-actin %75
B R BEAE AR, B o 2 AR X Rk 4
2.7 HiiteEab3 FIA SPSS 19.0 45 it = 3k 4 it
1487t % 7 #r, GraphPad prism 5.0 fF &, % 4 DA
Xk SHRIN o ZMEAS BB IA] L AR B K K U7 22 4y
Br LA P <0.05 K 2ERAGIT¥E L,
3 &R
3.1 NLD X ALt 97 /N BRUAT A Ky &8 4 IR 1Y 52 el
ALt 1 R0 /N B, R B ) 0/, B B IR
HL/NBUR S B > AT 1A 3 1 B 10 ~ 25 mm® (1Y
W I, PR L RSB . R RS AN RIKE
T B R BE RS RS T Bl 1 B0 24 A B 2
L IR AT SRS TS d ) IEAN By
3.2 /NRUARTRAEMCKATTT HM SRR S5 IE
A LR, AR /N B B et 1 R ) S e % 5 SR AL ZH
PO, 45259 d J5 , NLD 3 H £ i A5 2 /)N B o o
BR S, 5 IEH 41 R, AR 2 0 4R T A
Hom (P <0.01), 54 % 4 g8, NLD 0.45,0.9,
1.8 g-kg ™' 5l ik 41 E 25 15 B0 Hh BEOR W) A2 B A9 R 1K
(P<0.01), 28 —& M mAR MM, W3k 3,

®3 NLDXMNREREEXSAT . EMBEREHHZNE (x5,
n=10)
Fig.3 Effect of NLD on weight changes and rectoanal coefficient of

mice(x +s,n=10)

LB R /g kg ! L R

CE T T F ) B3R 45

1EH - 22.67 £0.82 29.18 £1.13 1.33 £0.43
Hi - 22.37£0.70 23.01 +1.52  2.52 +0.50%
NLD 0.45 23.11 +0.67 26.88 +1.28 1.76 £0.45%
0.9 22.50 £0.92 27.79 +1.84 1.74 +0.49%
1.8 22.75+0.67 28.21 £1.38 1.13 £0.25%

T HROR A D P<0.05,2 P<0.01; 5 %A ke P<
0.05,”P<0.01(E2,%4[[),

3.3 /NRALT) EHmAE N
FI) 3 R 235 Ry )23 U TR A, A AR

NS

S IR AR
H )7 i - b B 24, B

N

\

IBS 235 K O O T T, Kk A8 e A IR, B R R I
§5k ,NLD 0.45,0.9,1. 8 g-kg ™" 7 fk 41 % 45 780 i £
T T A 98 i S R IS 3 S A e, O
T 98 20 R T D T A TR o 3 A o
W L,

A IEH 4B B A];C ~E. NLD 0.45,0.9,1. 8 g-kg =" 7520 (&l 2 [f)

1 NLD x/NRALTTE AR REREFZ R M (HE, x200)

Fig.1 Effect of NLD on pathology of rectoanal tissues in a rat model of rectoanal inflammation( HE, x200)

3.4 NLD X} #5555 K F NF-«B 7E/N BUIL 1T B % 41
i mRNA RBKFHEm 5 5 4, /R
HLIT E AP NF-kB mRNA ) 3 3k & 1 2 7+
(P <0.01); 5HBIAIZ L4, NLD A] 5 2~ i NF-
«B {7 #3ik (P <0.01) ,NLD %} NF-xB f) mRNA
1o 38 K A AT ) VB P I 7 1 i G iR, A ) K
P, kK4,

3.5 NLD Xf/INEATTT B 4 8Uh 58 5E B F TNF-a,
IL-18 F1 COX-2 7E/N LT M 4 41 mRNA %
ks NLD FHE, /NRATTT EB A2 i
TNF-a,IL-18 5 COX-2 mRNA )ik & ¥ A A A 2
JERIFEAR (P <0.01) s SHERILH LA, NLD 7] i 2
J8 TNF-a, IL-18 5§ COX-2 15 £ ik (P <0.01),

NLD %f TL-18 55 COX-2 mRNA ) 5 2 35 1 310 11 1
S8 U BB NLD 0.9 g- kg ™' 7 42k 2400 15 1
58, % TNF-a 9 410 1 4 T Bl 70 425 4% fin imi 484 588, A7 )
RN, WK 4,

3.6 NLD Xf/NRLTT B dH U % 8 1 NF-«B
p65 KKKV 5 IEH A L, AL P
NF-«B p65 H H & %Kik, A [ 5] & NLD 2 nJ i 4%
NF-«B p65 )i 25 , 40 VE FH BE 70 42 364 o i 484 2%
A2,

3.7 NLD Xf/NRALT] B 8 2 9% R F TNF-a,
IL-1B8 fl COX2 B HRBMEN SIEHHL
B, ORBH 3 d/NRALT T E AR P i TNF-a, IL-
18 5COX 28 H £k B & THm (P <0.01);NLD +
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%4 NLD 33/ NF-xB,TNF-a,IL-18 1 COX-2 mRNA 7K FHIEM (2 £5,n=6)
Table 4 Effect of NLD on levels of NF-xB,TNF-a,IL-18 and COX-2 mRNA in rectoanal(x +s,n=6)
415 /g kg™ NF-«B TNF-a IL-18 COX-=2
EH# - 1. 00 £0. 00 1.00 £0. 00 1. 00 £0. 00 1. 00 £0. 00
LR - 2.52 0. 16" 1.94 +0. 10 27.61 +1. 639 17.29 +0. 86%
NLD 0.45 1.75 £0. 16% 1.11 £0. 06% 23.20 +1.28% 11. 84 +0.78%
0.9 1.45 £0.12% 1.00 £0. 06% 14.11 £0. 74% 6.15 +0.60%
1.8 1.58 £0.17% 0.98 +0. 06> 23.48 £0.92% 11. 06 +0. 482

s, SRR K, TNF-o,IL-18 55 COX-2 HHEH
RIXAREERBEIR (P <0.01) , TNF-o B2 H £

To ) B, TL-18 F1 COX-2 19 B (4 32 35 2 B 7
RIME U Ak, K2,

NF-xB p65
[-actin
COX-2

IL-18
TNF-a

[-actin

2.0 NF-xB
Doy ) 2 2
1.0
w ﬂﬂrm NIRRT
g 00 A B C D E
Eﬁ IL 15 25 4 COX2

1.5 2
1.0 . 2 2
Ao 10T
0.0

E 2 NLD %f/\fR NF-«B p65,TNF-o,IL-18 1 COX-2 & 8 & &M

(x+s,n=6)
Fig.2 Effect of NLD on levels of TNF-a,IL-18,COX-2 and NF-«xB

in rectoanal(x +s,n=6)

4 itig
SR A D R 5 | A A It o vk B, 3 I DR R
Ry I R R R Bt 97, O FE A e AR AL A Rk
Yl ARSI LB BN BT B AR
P R B LA 22 57, W BERIE R, 1T
SMFRZGHI R BESE S . ARBFIE L 2 R BUN BUIL T 8%
P MR o W2 A% 2 /N BRAT Ry VR R 6 45 7 T
#7224, & B NLD AT B 5 3 /N L 1] 368 973 T , 1 B 21
Ji 0 5 PR Y, B0 R T G K R AR L, OF T RE AR

- 126 -

INBALTTE A AR B RS 46 80, $&7% , NLD 7 5 3%
AL 87 /N R SE AR A . Wl T AW, 451
& B NLD X AT 1 35t 575 /0 B B 8 02 19 &2 2 i F -
Bz B2 A0 R 2 1 UK ™ R A R B A s
YRR, HL 9 Pk 40 i 5 e K 26 I F )2 1 8 ™ 5K BH 8 0
> 48 7R  NLD X AT 35 5 /N B B L BUE 5 45
W EA R ER .

U AR SR, ARRE BT RRRE & AR 1 38 Ok 8 37 B
e FATH DY, Hoh NF-«B 3 B 76 4 0% 10 & A4
KR 26 LR E A 47, TNF-o, IL-18, COX-2 %
21 i R F AR 4% PR F, LR TIE S 7R % SR UK F B NF-
kB ¥, TNF-o #1 IL-18 %5 4 s H F /K E F+ &,
NF-«B WIAGE 5 #0412 A 456, 5B 2R 1 K i
F B NF-«B i R A A%, 580 56 R 45 5, (2 i
i & HF (TNF-o %5 ) 80 F 56 B 2 1 F0 il (4n
COX,NOS %) ) & i M T 42 3 48 iE i o A<
5% % B ,NLD ] F J# NF-«B,TNF-,IL-18 il COX-2
mRNA 3K /K, AT 68 5 5 A 2 NLD #ij ] NF-
kB W , BEARRIE TNF-a, IL-18 F1 COX-2 45 AH K A
TR BE SR A I BH AR 2 AR 5 B BOK , IR R AR
JNL o B BRK B Y B4 4, BRI AL
BER I BT 5 4 Y R 45 2 3l 1 2 8 S S B
BRI A B85 A AR R A R ift— 5 9T

Zi iR, NLD Xf 2 B8 Jir B0 /N BRURT 1) 35 95 4%
iE 207 LA AR G 0 B3 A, ML AT AR S
NF-«B 23k, T I H T U7 A 56 R AE A Y 3 35 K F
AKo BRRAEREIRYT T EH R BRI HPLR TS
VAR B FE M IESE, ik — B TR R IR T —
o
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