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R RBEHEHK(DAD Y L ABHKE MER SR AEF R, L %K ELE PCR(RT-PCR) ] ¥ E 4 21
LERE AR E M KERF R AHFL, TUNEL Hénm L@l =Hn, R DSS+Clodrolip £84s
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induced ulcerative colitis in mice”
PU Peimin' \BIAN Zhaolian® ,BAO Yuanfei* \SHEN Jianhao® LI Min** ,GU Erli*
(1. Nanjing University of Chinese Medicine , Nanjing »Jiangsu 210023,China ;
2. Department of Hepatology/Institute of Hepatology , Nantong Integrated Traditional and
Western Medicine Clinical Medical College , Nanjing University of Chinese Medicine/Nantong
Third People’s Hospital , Nantong ] iangsu 226000,China)

[Abstract] Objective To observe the effect of intraperitoneal injection of clodronate liposome on mice
with ulcerative colitis (UC) induced by dextran sulfate sodium (DSS) salt. Methods The mice were divided
into two groups (the DSS group and the DSS-Clodrolip group) ,and then were fed with 3% DSS drinking wa-
ter for 7 days. The DSS+ Clodrolip group was intraperitoneally injected with 200 pL. clodronate liposome at 3
days before modeling, on the day of modeling, and at 2,4 and 6 days after modeling. The rate of weight
change,disease activity index (DAI) score,colorectal length,spleen weight and histopathological injury were
observed. The RT-PCR was used to determine macrophage knockout and expression of inflammatory cyto-
kines in intestinal tissues. TUNEL method was used to detect intestinal mucosal epithelial cell apoptosis. Re-
sults The relative expression levels of F4/80 of intestinal tissue and liver tissue in the DSS— Clodrolip group
were significantly lower than those in the DSS group. From the fourth day of modeling,the rate of change in
body mass in the DSS+ Clodrolip group was significantly lower than that in the DSS group. The DAI score
firstly appeared in the DSS+ Clodrolip group on the first day of modeling. From the fourth day of modeling,
DAI score in the DSS+Clodrolip group was significantly higher than that in the DSS group. The length of co-
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lorectal in the DSS-+ Clodrolip group was shorter than that in the DSS group. The spleen weight in the DSS+

Clodrolip group was higher than that in the DSS group. The relative expression levels of interleukin(IL)-18,

I1L-6 and tumor necrosis factor (TNF)-a in the DSS+ Clodrolip group were higher than those in the DSS

group. The apoptosis of intestinal epithelial cells in the DSS+ Clodrolip group was more obvious than that in

the DSS group. Conclusion Clodronate could up-regulate the expression of pro-inflammatory factors, promote

the apoptosis of intestinal epithelial cells,and aggravate DSS-induced mouse UC.
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F LRI AN W o . i 3 W 20 A B b R
126 240 P ) SRR B T B A 48 S5 0l v B A i
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PRI /N B A A2 RE R AR . O T OB 9 AN AE
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B2 £ (DSS) 5 5 19 15t 975 7E 45 1 % (ulcerative colitis,
UC) /B P91 B W20, R DT B g 40 g /5 UC
MIVERT R UC W3R YT A8 Y S8 8% .
1 #R5FEE
L1 K
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INBL R 22~24 gl T R AR S G SR AL 1)
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S S ST R R S R TR B K
1.1.2 i&A#F] Clodrolip (fif *% Liposoma B. V. 22 F]);
H R BT R 0 R (3 MP 28 w5 AR 2% B il it &
Crd BUE LA W) TR 5% ) 5 Ki67 Bt #& (7 [ Abcam
N s B A R AR I ) A/ A R R A W s A T R
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S 0 Tt BEL BT 790 L 5 07 38 SR A 3 5 Bl B 1L SR TR TeG
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N A)) s N Enzyme Solution, Label Solution,Converter-
POD; 520} 5 % 5 B PCR(RT-PCR) 519, £ 45 B-actin,
IL-18.11-6 \ TNF-a,F4/80[ 4= TAE ¥ T2 ( B BN A

clodronate liposome; macrophages;intestinal mucosa; epithelial cells; extran sulfate sodi-

FR2y 5] ]5 TRIzol 357 .5 X PrimeScript RT Master Mix,
Prime Script RT Master ExTaq Il i 5] & . TB Green
Premix ExTaq I, RNase Free dH,O (3 [E TaKaRa 24
EIDN
1.2 Jiik
L2.1 /pRUC BERVE ST K B A M B /B
UC BN £ 37 2% SCHRL9 17 IR R B . 3% DSS
FHK B K E 5 BRI 08 . K/ BB AL 2 T4, 4
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1.2.4 TUNEL J {7 40 g 98 T4 0 2 DAB e (8
LA S D) B S SO RALE 90 min, ff A
[Fi) e J32 1) — T O | Tl I e, TR £k % vl W (PBS)
PE¥E 5 min,2 ¥R, 15 pg/mL Proteinase K, 21~
37 C¥EH 30 min, PBS ¥ 5 min, 3 .3 /i 50 pL
TUNEL JZ W iR &%) (# Enzyme solution: Label so-
lution =1+ 9 FL &), BAME X} B 2 H i 50 pL Label
solution, {2 & 37 “CH#OLIEEF 60 min, PBS PE¥ 5
min,3 YO 7RG LN 1% PBS, SR 5 796 B
TS GRS 450~500 nm, ZOGIEK K 515~
565 nm) . 5 2% @ URCIR Yy 5 W O T4 . A
AR L, R i 50 pl. Converter-POD, {2 & H 37 C
W 60 min,PBS ¥ 5 min.3 K. k)5 T L DAB & {4
50 s, EAARKPA RO, FAREY 11 s, K
UL 5 min, HARB T, B . B T WA fREA
UL Ry BA AT 2 s AL BEALLEE 5 A
e i LT S LR T B 100 A 48 A v B 44 A i
He Al

1.2.5 RT-PCR %45 i 20 20 5 Pk R+ S e 4
2t F4/80 WKL T vk bl % I ST IR 2H 2L 5 5
W R 3G TRIzol 1857 Ul W1 5 M /)N B 45 i 20 40 b 42
Total RNA, Jf JH i e A 5 20 6Ot B2 1H I E RNA
W EE AN Al B AR A RNA MR FE 1738 2 W B, T 5 X
Prime Script RT Master Mix i 7 & Bt & RT /2 .
20 pL[ Total RNA:1 000/Total RNA ¥ J& (ul) .5 X
Prime Script RT Master Mix:4 pl., RNase Free dH,O:
16-Total RNA, ¥ RT 2 W # #£ GeneAmp PCR Sys-
tem 9700 1 K2 H% S cDNA; F ok il PCR 471 2
MAKRZ 10 pL(cDNA:1 pL,TB Green Premix ExTaq II:
5 pL. BactinF 8 [L-13-F 5% 1L-6-F 8 TNF-oF: 0. 4
pL. factinR 5 IL-1pR 5 IL-6-R 3 TNF-a-R: 0. 4
pL, RNase Free dH,0: 3. 2 pul ], 7E BIO-RAD (CFX
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Connect Real-Time System) il i RT-PCR ¥ 1% ¢cDNA
FEf

1.3 Sit2#48 8 A GraphPad Prism6 #1745 11
ST PR YRR o s FoR, WL TE] HC R FH W
SEREAR ¢ KL UL P<<0.05 HESAGIHFE X,

2 % R

2.1 JEEWESS Clodrolip A7 R Bk /) B P H g
1 SR o N N S N N Rl S A
RT-PCR # il /)N B 18 S JIE v Fa/80 1 R k15 i
45 843 78, DSS+ Clodrolip 41/ B 2H 41 F4/80 #H
X3k 7K S (0. 023 0. 012) % DSS 41 (0. 086+
0. 028) B it JA Al (P = 0. 004), W 1A; DSS+ Clo-
drolip 41/ AT E N F4/80 #H XF % ik /K F (0. 042+
0.042) % DSS 41 (1. 068 +0. 127) W B FE K (P <
0.01), WLIEl 1B, KA 3 5F Clodrolip A & i B
TN B P A A

0.15

o
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D <

o, >
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A DSSZA DSS+Clodrol iptHl B DSS4H DSS+Clodrol it

A ;B P=0.004;" . P<0.01
1 HWANRAL F4/80 RiEKFE

2.2 JEEED S Clodrolip St DSS 5 S /) Bl 45
K HWEE S Clodrolip %/ BUA & £ 2 DAI
P52 M, b AsE T 2 /0N BB K 9 A 5 o AR £k %6 ) DAL
SRR, NGRS 4 KIF IR DSS+ Clodrolip 41/
BRI BT 1 78 fE 3238 DSS 41 W 2 R f (P <<0. 05) , L&
2; AL /N DAT 343 B #8251 K DSS+Clodro-
lip 41/ BUR S B DAT PF 43, & BE58 4 KIF LR,
DSS+Clodrolip ZH/NEL DAT 343 % DSS 4 8] & Tt &
(P<<0.05), L% 3,

*x2 FHNRAERETURER (n=5,715,% )

215 H1R H2R ERPN AR #5K EAPN ENIPN
DSS 4 100. 276 +1. 395 101. 3204+1. 665 102. 446+1. 735 103. 14442, 336 101. 37442. 190 98. 490+2. 987 88.602+2. 974
DSS+Clodrolip 21 100. 580+1. 566 101. 303=£1. 305 98. 870=+0. 930 96. 298+0. 761 89.048=+1. 551 83.150£2. 160 75.493+3. 418
P 0. 889 0. 994 0.137 0.041 0.003 0. 006 0.023
*£3 MWANR DAIFES LB (n=5,2E5,57)
2151 H1XR F2R EIEPN HAXR H5R #6 K NP
DSS 4 0 0. 80040. 374 2.00040. 316 2. 40040. 400 3.80040. 374 5.00040. 548 6. 80040. 374
DSS-+Clodrolip 41 1. 250=£0. 250 1. 750+£0. 479 3.00040. 408 5. 00040. 707 7.000=40. 577 10. 7504-0. 250 11. 75070, 250

P 0.001 0. 156 0. 089

0.012 0. 002 <<0.01 <<0.01
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2.3 WA/ EM K DL PR/ R
45 FL M 7T UL 18] 0 i i B L A 2 4 D AR, DSS - Clo-
drolip 2H /N FR&5 B 4 B2 [ (5. 200 +0. 100) em ] % DSS
ZH[ (5. 9254 0. 443) em ] 45 %6 (P = 0. 042), WA 2,
DSS+Clodrolip 41 /)™ B E BT [ (0. 12140. 031) g 4%
DSS 4H[ (0. 068=+0. 01 1) g |# /i (P=0.011) . H PR AT
U0 21 /N BB RS /N i 25 5 ILIRT 3, bR g5 R R W]
J i 13 55 Clodrolip IR T DSS 5 5 19 /N U4 5 W %
P BB

h 7B UE RS IE K 2N RS B Sk AT
HE 4@ 3F0F 4 . 45 51 R . DSS 4/ R &5 i 4l 20 b
HRAE I A8 R BRAE R RS B ), T DL G B )2 Rk A i
B s RER B ss a5 M s 8 T LB s A 4 1 b
Rz e #, KRRy H 4B 5 . DSS+ Clodrolip #H /N L 4%
Jo A A B R A L S R R 2 TR IR R &
AN 1 R N B S AR RS P
18 DL ECFE (R PR BRORT L TC R B R s B AR 4 g LR
SERE L KER ST M b e IR TCAH B 4, DL
4A, GEitas R R . DSSH-Clodrolip 41708 B 4 41 27 4
i VE 43 [(14. 683 = 1. 796) 4+ 1B B & T DSS 20 119
(8.08041. 404) 43 (P =0.001), WI& 4B, B i
5} Clodrolip M T DSS %S /N4 % .

7

NP

w 87 a
~ 67
5
= o, )
.
= ]
=5
== 2]
] = o
| DSt DSS+Clodroliptd.  0°
A B DSSZH DSS+Clodrol ip4H

A/NRES BRI B/ B B K BERAREE . P =0. 004 2
2 WHMNREEHKE

2.4 JEBEES Clodrolip Kk Wk 41 i 3% I 1 42 4
Wik /DR HE Je 25 58 R I 1 3 54 Clo-
drolip NI T DSS 55 W 18 R AE . R T 8- 1 X 25
fiar 41 23 % IR F B 5 0 L 32 B RT-PCR J7 250 /2 45 1
W 2 e RV R 7 1 R AR O L 45 2R 78 DSSH-Clo-
drolip 4 /NEUAY TL-1B8 AT 3k /K F (1. 64340, 616)
T DSS 4 0.312+£0. 273 (P =0. 002); DSS +
Clodrolip 2H /N B 1L-6 A1 %F % ik /K F (4.510+
0.41D) 7% F DSS 4% 0. 102+ 0. 171 (P <<0. 01);
DSS-+ Clodrolip 4 /N B ) TNF-a AH X 3 ik 7K °F
(5.403+1.070) 7 F DSS 4114 0. 494 +0. 167 (P <<
0.0, LB 5, RT-PCR 45 R ik — L0k 7 Xy
WA
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DSS+Clodrol ipH
0.20
a
! !
0.15 =
C]
@
=l 0.10
S
0.05 4
0 -
B DSS¢H DSS+Clodrol ipZHl

A /N R SR 5 B - /Iy BRSO 8T 5 . P =0, 011
B 3 FAE/NREEI R RE

X 200

DSSEE DSS#Glodrol ipt

a
I !

15
10
5
0
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AN H AL HE Yo B/ RS H W 21400 41 205 3105 3T
433 P=0.001
& 4 WAMR HE L BFERRF RALZERGIES

HEF&iT5

2.5 JEIEE ST Clodrolip i 3 B 26 B b Bz 40 i /Y I
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4 /0N BR45 T 20 ZUE AT A I O T8O e 8 & DAB B
fa,, 25 B g 78 DSSH-Clodrolip 20/ Ui b Jz 40 M 8 1=
TEHLEE DSS 410 . W 65 H DAB e {8 45 3 R
DSS+-Clodrolip #H BH 14 41 Jifd % & b DSS 4 £, W1
7. [ 6 78 DSSH+Clodrolip 2H /1N B B 5 b Bz 40 it 4
ToHE 2 DARHIE b e ok 3, BB RIEZ LT DSS 4
P T AR LD AAFAE TR/ 1 1

57 B ossa
b
DSS+Clodrol ip4R Lam |
gl b
2 L |
X
3
EE a
g —
2 -
oL sim = 1
IL-18 IL-6 NF-a
“.P=0.002;":P<C0.01

5 AHENREGBERREREFRENRIEKE
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& 6 WMANREHALR TUNEL WA TR LR E

X100

X200
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MZ LIS UE T 8 40 i 72 IBD A & 9% vh il &
BAEF L0 Th17 20 M &% Jo= A 1 1L-17 R A6 T
IBD 3% i 18 6 W55 )2, 5 & S 80T 1 R 4
03 IR T 305 3% 3 L Thl bt 545
SEA G, HFEEE I E S TR vy (IFN-y) #l TNF-«
ey 7= A A G AT T B 0 L A Y 2
BN MO T P 2 5k 20 MY 3 2R R
PLSE T T I E 40 T B i P T S A
Wk 48 LA kg — P B s S22 0 L L A R Y AL AR [ A RS
IO P B 928 107 2 T ke AR L FLAE IBD 4H 24 43 F
it R 4106 57 v & BV L AT A T L
1 R 22 Al A B R A K B ok AR 0 M T R T 1
P A S TR AN T R U aE h
JEE 5 B S o, 3R BH I B B A S 52 e T X
BEHLAWBE R TRRIEZE T M B B i e & .
RIATE M EWBERGRS ., CAPRERVLE
s 2 B 5 A A LA LA TR 2 i R R, H i E
W 40 6 7= A R 40 R R 1 B T A A ™
B X G ARSI B 25 AR W A . W AT R R
PEHE PRI BT S AMEAR L T, 7 bR B
Y LA B 86 IS b e 20 R T B A Al S R, R
B 5 0 240 B 35 o I W 3 4% RE 4 405 n Eu%élﬂﬂ’@f
DSS i 519 UC #5570 bt i 2 158 ke 31 42 B/ L i
SRS HE M A

AT 5 3 5 T S 0 O ik T DU A2 B i G
TN B 14 I I 240 e, O L 22 Uk 2 24 T LA 0038 ok
A E W40 i, 38 i RT-PCR #3070 B 18 BT e
LU FA4/80 Rk AT B T T [ﬁfﬁﬂfﬁélﬂﬂﬁ
I ok JEUNE BT 5 L 45 B K RE DA 48 808 s B 4
s T B R BR S N B T8 58 0E 46 hﬂmEE’J
M, it RT-PCR A&/ Rl A 80 e & 7
IL-1B.IL-6 \ TNF-a HYAHX} KKK, 45 R RUE R E
W T B . A T/ B A 4 20 R TR T G R kUK
. At TUNEL JE A 20 i 8 T A% 00 3 i — 25 45 7R
SR IR C R B i R ) | N B/ - 1
AR S HEDN MR L AE UC h B —E iR E
R E RS 2 UE T UC /N R s bR 40 i i 98
T B AR AR DR 1 e 38 3K SR AT M i 3B AR R BT R P
i, TP RE F 80 UC 19 & J& (A L B i AL A 75
it —L o .
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