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Abstract: This study was conducted to investigate the effects of the combination of Glucagon-like
peptide-2 (GLP-2) and dipeptidyl peptidase-[V (DPP-]V) inhibitors with different concentrations
on cell proliferation, metabolism and enzyme activity of primarily intestinal epithelial cells cul-
tured in vitro from 28-day-old weaned piglets, and aimed to explore the method of promoting
GLP-2 effects. The experiment, taking 28-day-old weaned piglets’ intestinal epithelial cells as a
model, studied the effects of DPP-[V inhibitors (KR62436) with different concentrations on the
cell proliferation and metabolism. The 2 X 3 factorial design was adopted to study the effects of
combination of GLP-2 (1X107", 1X107? and 1 X107 ® mol « L™") and KR62436 (0 and 1 X107"

mol « L") on cell proliferation, metabolism and apoptosis. The results were as follows: there
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was no significant effect of DPP-IV with 1>X107" mol « L™" on cell number, MTT OD, cell pro-
tein retention, total cell protein level, LDH activity, CK activity and Na®, K*-ATPase activity
(P>0. 05). Compared with the control group, the DPP-IV group with 1 X 107 mol « L™
showed lower MTT OD value (P<C0. 05), and higher LDH and CK activity (P<C0. 05). In the
groups that treated with different concentrations of GLLP-2 and low concentrations of KR62436,
with the GLP-2 doses increasing, cell number, MTT OD value, cell protein retention, total cell
protein level and Na®™, K" -ATPase activity increased significantly (P<C0.05), and LDH and CK
activity decreased significantly (P<C0.05). KR62436 could significantly promote GLP-2 effects.
The results indicate that the low concentration DPP-]V inhibitors have no significant effect on cell
growth, while the high concentration DPP-]V inhibitor have a negative effect on cell metabolism
and integrity. Combination of GLP-2 and low concentrations DPP-]V inhibitors may have favora-
ble effects on intestinal epithelial cell proliferation, metabolism and integrity than GLP-2 alone.

Key words: glucagon-like peptide-2; dipeptidyl peptidase-[V inhibitors; intestinal epithelial cell;
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Table 1 The design proposal of test 2

2H KR62436/ GLP-2/ »
. B - HEH »
Group (mol « L™ (mol+ L7

1X10°1" 4
2 1

0 1x107° 4

Group 1

1Xx10 % 4

1X10°1% 4
42
i 1X10°" 1x107° 4
Group 2

1x1078 4
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Table 2 Effects of DPP-]V inhibitor on cell proliferation

B 1) 5 T AR 2 AL YR Pusm 1 X
107" mol » L' iy KR62436 B, 4 ig $ & . MTT
OD {A . 4l B 8 11 U0 R A0 40 i B 2 1 7 i 5 0 B
HEFAREEP>0.05) ;AR B R WP A fn 1X
107" mol « L'y KR62436 B}, 45 41 jg %5 = . 40
i 2 P T AR o R A L B S IR A L 2 R
R (P>0.05) /4 MTT OD {f & Z % T % B8 41
(P<C0.05), FiRZ5REH LU EZ DPP-1V 4 i 5
XoF 290 6 348 AR AR O R e R 3 (H VR
DPP- [V 14§l 71 23 52 Wi 40 1 ) 2 1 B AR il

i H KR62436 #e & /(mol » L7') KR62436 concentration
Item 0 1X10 ! 1X1071
I ECE/(10° 4 « mL™") Cell number 1.5440.099 1.5940.078 1.6140.071
MTT OD {§ MTT OD value 0.04240.004* 0.04740. 005 0.030=+0. 006"
A AR VOBE / (mg » mL™)

8 ome 1.011+0. 262 1.0524+0.178 0.91140. 104
Cell protein retention
M S FE A E/(mg s mL )

me 1.21240. 116 1.234-0.091 1.1070. 049

Total cell protein level

R AT 2040 5 A AN [ /N5 7 B 3R 22 53 1 36 (P<<0. 05) Al [ sl 0 7 B /R 22 5 A i % (P=>0..05) . &

Different letters in the same row means significant difference between the treatments (P<Z0. 05), same or no letter in the same

row means not significant difference between the treatments (P>>0.05). The same as below
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e AN 8 A 5 t % 3 Al MR
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ATP % J7 Me4h LDH Fil CK i Sy 34 5 % 18 41 22 7
ANEE (P>>0.05) 8100, M EF FR @ b dsm 1107

& 3 DPP-IV &) 57 %F 40 A X 1§ 0 52 B 14 1Y % M
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Table 3 Effects of DPP-]V inhibitor levels on cell metabolism and integrity

i [ KR62436 % J# /(mol + L") KR62436 concentration
Item 0 1Xx10° M 11071
Na' ,K"-ATP Ff#{% /7/(U » mg ' protein) Na',

0.158=+0.022 0.170%0.012 0.14840.020

K" -ATPase activity

fsh LDH &1/ (U - L5

Extracellular LDH activity

161.47549. 722"

Mgk CK 3G J1/(U « mL™H)

Extracellular CK activity

1.143+0.031°

153. 176 1. 487" 177.375+4. 812"

1.194+0.031° 1.27140. 015"
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2.2.1 DPP-IV ##15] F1 GLP-2 1 4 ff FI % i 17
1756 /N T Bz 40 i 35 5 1) 5% i) H1 2% 4 AT, 76
GLP-2 {245 418 F . KR62436 % 2 $2% 25 T 4 i %k
#® MTT OD fH . 40 i 2 F 0 B & F1 S i 1 & &

& 4 KR62436 F1 GLP-2 X 41 B 18 58 B 25

(P<C0.05), RfiF GLP-2 %7 it i 42 &, 45 i 4
B 27 L (P<<0. 05) . 54k 200 Jif0 50 8 1 200 Jf i 7
FI & ok KR62436 5 GLP-2 7642 0 41 i 34 58 ) 2
FBE AR b 7 32 FLR0ON 2% B DPP- 1V 1 46l 571 2 55
T GLP-2 WfE &R (P<C0.05),

Table 4 Effects of combination of KR62436 and GLP-2 on cell proliferation

KR62436 ¥ 5/

GLP-2 ¥ /(mol « L) P {H P value
T « L1 .
A (mol - I ) GLP-2 concentration Pooled KR62436 ¥
Ttem KR62436 SEM  KR62436 GLP-2
concentration 17X 107 1X1077 1X10°° GLP-2

R BCE /(10° A4 « mL1) 0 1.72* 2,16  2.56°  0.186
. 0. 000 0. 000 0.751
Cell number 1X10 1.96>  2.33°  2.78  0.152
MTT OD {4 0 0.115° 0.175> 0.213° 0.061

0. 006 0.021 0.001
MTT OD value 1X 107" 0.146® 0.196° 0.252¢ 0.092
A A TR/ (mg » mL™") 0 1.298* 1.613% 1,879« 0.222

0.015 0. 000 0. 030
Cell protein retention 1% 101 1.555%  2.146° 2.715°  0.299
M S EASTE/(mg s mL 1) 0 1.629*  2.038° 2.619° 0.186

0. 000 0. 000 0. 299
Total cell protein level 1Xx10 1 1.910° 2.430% 2.937"  0.165

2.2.2 KR62436 Fl GLP-2 Al F % Wi 45475 /N
1 b B 230 A 35 A0 5 P 1 5 i) B2 5 A,
GLP-2 ¥4 8 A 76 25 1 5 AR 57 &8 DPP-IV 410 il
FEERE T Na” , K -ATP 1% (P<<0.05) .3 &
EREAL T M4 LDH R % Jy (P<<0. 05) , % ffi4b CK
i35 VAN B35 (P=>0. 05) 5 A ] ) 9 GLP-2 X
Na',K"-ATP,Jfi #F LDH # CK g 1§ J1/E FH 4%
B3 (P<C0.05), Bl i & 77 & A9 4% fm. Na' , K -

£ 5 KR62436 70 GLP-2 Xt 48 B X 151 70 52 2 B9 %5

ATP i 32 42 &, i fg 46 LDH fi1 CK il 35 . 3%
B s KR62436 FII GLP-2 X 21 i 4 35 1 3% 119 52 E.5%
M2 (P<<0. 05), KR62436 I GLP-2 4 fii
Je M Ah LDH Fi CK 3 1 9 B AIG 3 387 48 i 32 21 19
473 08 2L, 240 L 45 48) R D) RE 114 56 B 1k SR L i Na ™,
K -ATP 36 7788 & 48 78 240 i 0 1= i s 2 5 H N CK
Tk A8 Ak 43 B o 40 M RE B AR B GLP-2 i, i
KR62436 X 2 Jitd A8 125 4L 35 19 52 i SOR A ] R

Table 5§ Effects of combination of KR62436 and GLP-2 on cell metabolism and integrity

KR62436 ‘(,’{Qfg/ GLP-2 ﬂ?F{‘/(mol . Lfl) P {ﬁ P value
1 —1
HH (mol « L™ GLP-2 concentration Pooled
ftem KR62436 SEM  KRe243g GLpp ROZA36X
concentration 1X10 ' 1X107" 1X10*® GLP-2
Na™ . K" -ATP W5 Jy/ 0 0.231° 0.517° 0.845° 0.122
(U +» mg™! protein) 0. 000 0. 000 0. 005
Na+ ,K**/\TPase activity 1><10711 039]" 07/18c 1391d O 169
LDH { (UL YH 0 163.225¢ 130.777° 126.844> 1.519
Hash w5/ L. 0. 000 0. 000 0.025
Extracellular LDH activity 1x10°1 128. 810" 119.961™ 107.178* 1.503
CK (UemL™) 0 0.295% 0.193* 0.174® 0. 081
Hash {ﬁjj{ m 0.922 0. 000 0. 000
Extracellular CK activity 1x10 M 0.270" 0.206* 0.167* 0.117
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FR B TR A 2t W R A AN R e, AR
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SEH B A — B AR R L DPP-IV 0 5
SR — € B FE b AT AR A A 20 M 3 5, (L E0 AT BB 1S AR AN
it 25 P A T 7 BHL S 20 5+ A i 4 . AR B 4
H 55 DPP- IV #0570 76 wh V5 3l 9 Fi K SR | & R
(145 B T B0 8h ) B L IR DR D R 2
M EIRI AR H R e R TR AE R —
L R N T KR62436 1T AE 43 X 41 il
o 8l W) R — S

IEAk . K. Masur 58 T 45 T GLP-2 J5
Jin DPP-IV 41 i 550 X A 14 45 1% 9 40 e = (SW480,
HT29) {1y 3% 5 1 iE 5% 19 5% i, 45 % & 83 100
nmol « L™ i) GLP-2 W] f§f % 40 ff Y 1T %% % 7 M
20% F FF 3] 45%, Fl DPP-IV % Y 40 88 )5, U8 Jn
DPP- [V 41 il 71 AT LA 51 5 4 68 b 42 2 GLP-2 1) 2
JLIE RS TR JF 10 A0 B A G RN 2.4 d Bl 1.5
d. X BRI DPP- 1V #fil 77) 7T DA A& 25 948 7+ GLP-
2 Ty A5 E A A7 A 5 KB 2 2 95 240 M 5 % 1) RIS
CRL GE A Ry GLP-2 /R 23 i 0F g 40 i 1 4 1) 25 18
FEAE 225 5 R » A 7 52 B vp 1 ] DPP- 1V 41 i 551 5
TR,

3.2 GLP-2 fn DPP- IV #l I 534 28 B i B 40 47 5%
% £ R 40 B ) %2

B. Hartmann 257 % B, J7 F 7 41 GLP-2 (1A
If 45 F DPP-IV 4 i 3] ( Valine-pyr-rolidide, VP) , 7&
] 60 min 584 GLP-2 ¥ B J& X B4 19 2
i % TN 25 pg 19 GLP-2 FER I VP af j=
AMY T 25 pg GLP-2 BR800 . 1 K B 45 7 GLP-2
M VP J5th @ E I 7 E L. Hansen 5555 4238,
T A K ((35. 140, Dke) , ki E GLP-2 )5,
£ 30. 9% 19 GLP-2 ¥ K& %l GLP-2,.,, i 45 T
DPP- IV #il 51) (VP) J5 » 5 2 B 15 X 5 8 GLP-
2 (35 bR 3R JF 38 A e i R O 6.8
min #| 9. 9 min) Ifii fff 5¢ % GLP-2 7£ % i 1) & K g
Tt s X R AR AL 2 Ok AT A RE B RO R 1 IR IR
A XA R S 2L gE . AP IS 2 45 R R
B JRAC R S 19 28 H % I W5 47 5 19 g 1 # 2
Ji SRV BE 1) GLP-2 5 DPP-1V 41 il 71 166 4
A DL AR 0 T AR B 25 09 i R 200 1) 3 4 3 5
240 R 1 A 3 R R A DR B 40 A R 8 Rk
g 2 Ui DPP- 1V 4 i 50 82 5 17 GLP-2 X 4 fifd 38
B AU 0 A0 50 R I AR T RCR X AR S DL
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