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[ Abstract]  Objective  To investigate the effect of glutamine in combination with umbilical cord blood
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mesenchymal stem cells (MSCs) transplantation on intestinal ischemia-reperfusion injury in rats. Methods  Umbilical
cord blood mesenchymal stem cells were isolated, and were labeled with CM-Dil fluorescent dye. Eighty Sprague-Dawley
rats were randomly divided into normal control group, ischemia reperfusion injury group, glutamine group, MSCs
transplantation group and combined group with 15 rats in each group. The control group received saline enema. The injury
group was treated with TNBS (ethanol dilution) enema. The glutamine group at 1 h after TNBS received intravenous
injection of 0. 45 g/kg glutamine. The rats of MSCs transplantation group had tail vein injection of 1 x 10'°/L umbilical
cord blood mesenchymal stem cell suspension, and the combined group received intravenous injection of glutamine 0. 45 g/
kg and 1 x 10" /L umbilical cord blood mesenchymal stem cell suspension. ELISA was used to detect the midgut fatty acid
binding protein (iFABP) , interleukin 6 (IL-6), and superoxide dismutase (SOD) content in the rat serum. The water
content of intestinal tissue was detected at 1 h and 3 h after reperfusion in each group. The expressions of NF-kB, Bcl-2
and caspase-3 mRNA and proteins in the rat intestinal epithelial cells after treated with glutamine in combination with MSCs
were detected by RT-PCR and Western blot assays. Results The fluorescent tracer method revealed that the transplanted
MSCs cells were distributed in the intestinal mucosal lymphoid tissues and glandular epithelial cells, indicating that MSCs
might be involved in the repair process of intestinal ischemia-reperfusion injury. The content of serum IFABP and IL-6 in
the injured group was significantly higher than that in the control group, while significantly reduced in the glutamine group,
MSCs transplantation group and combined group, with the most obvious in the combined group. The content of SOD in the
injury group was significantly lower than that in the control group, and significantly increased than that in the glutamine
group, MSCs transplantation group, with the most striking in the combined group (P <0. 05 for all). The water content of
intestinal tissue in the injury group at 1 and 3 hours after reperfusion was significantly higher than that in the control group,
significantly lower in the glutamine group, MSCs transplantation group and the combined group, with the most decreased in
the combination group, and there was no significant difference between the glutamine group and MSCs transplantation group
(P>0.05). Compared with the control group, the caspase-3 and NF-kB mRNA and protein expressions in the intestinal
mucosal epithelial cells of the injury group were significantly increased, and the expressions of Bcl-2 mRNA and protein
were significantly reduced (P <0.05), the expressions of caspase-3 and NF-kB mRNA and protein were significantly
reduced in the glutamine group, MSCs transplantation group and combined group. The expressions of Bcl-2 mRNA and
protein were significantly increased (P <0.05) , while no significant difference was shown between the glutamine group and
MSCs transplantation group (P >0.05), but there was a significant difference between these two groups and the combined
group (P <0.05). Conclusions After treated with glutamine and MSCs transplantation, the degree of intestinal ischemia
reperfusion injury is obviously reduced in rats. It may be mediated through inhibiting the expression of caspase-3 and NF-
kB and promoting the expression of Bel-2.
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(£ E Invitrogen 2~ W) ; A R BERE K3 K, 46 B 99%
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S :5° -GGGAAATCGTGCGTGACAT-3 " | T 1%
51 ¥. 5’ -TCAGGAGGAGCAATGATCT TG-3 ’;
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Xt 4540 IFABP (1L-6 LA K SOD & &= k17 kb
BRI 05 4 M3 T IFABP DL R 1L-6 Y & 48
Xof HEZH Y 5k 164 M T A 20k e 2 MSCs % A 41 LA
SR A 20 W 1t U B A ek /b | LI A 2 ek 2D
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Fig. 1A. After the first change of medium, some cells were adherent to the glass surface.

Fig. 1B: The 3rd generation of MSCs cells; Figure 1C: The 6th generation of MSCs cells

Fig.1 Morphological observation of the MSCs
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1 FAUNHALUPIKE ERFCR IFABP IL-6 SOD b ( x +5)
Tab.1 The changes of supernatant IFABP, IL-6, and SOD in the intestinal tissue of various groups

2051 NI RE Wi R 45 & /26 (IL6) A AL B AL T (SOD )
Groups (IFABP) (ng/L) (ng/L) (ng/L)
XF B2 Control 1223.04 +76.54* 1380. 48 +131.32* 134.09 +27.05"
WA Injury 1302. 23 +136.13" 1535. 68 +104. 56" 116. 88 +25.93"
B AWML Glutamine 1033. 04 +126. 24¢ 976. 57 = 114. 60¢ 234.66 +24.12°
MSCs £ MSCs 1016. 17 £105. 134 957. 83 +105.06¢ 249. 58 +23.20¢
B4 4 Combination 636.78 +35.40 305. 98 +29.69 420.53 £23.20

. P <0.05, Note. 4P <0.05.

5%2 %’éﬂ%éﬂr/\/ﬁ\7k;gttﬁ( X £s )

Tab.2 Comparison of the water content in the intestinal tissue of the groups

IR FHKE (%)

2H R

:H%J Water content in the intestinal tissue

Groups

1h 3h
XFBR4 Control 41.52 +2.18* 45.41 +£2.24*
W4 Injury 84. 46 +2. 66" 89.26 £2.08"
BABIEA Glutamone 64.94 £2.11° 62.53 +2.80°
MSCs £ MSCs 64.68 £2. 201 62.42 £2.67¢
B4 4 Combination 43.42 +2.56 45.13 +2.23

P <0.05, Note. P <0.05,

TR E(P<0.05); X]L%'QEEF‘ SOD & w47 I MSCs DA S B A5 415 Z AH LA, caspase-3 | NF-kB H]
BRI, %QE&XTE@E%E&Q'\ MHAL =208 BN, Bel-2 Bl B, & 20 18] 22 A e 122 &
H W, B AR R R & (P <0.05),  ( P<0.05), WA 3,

m%% 1, 2.6 Caspase-3 NF-kB Bcl-2 EHHIERIX
2.4 BEFT1Wh3hEBARSKRNKNE XPEE 1 Y 2% 3R 1 B0 AT DN 2 & B, 40 45 2

IR 53473 J5 AN RIS ) 50 X6 45 41 35 7K Rtk AT tl:isa caspase-3 IR BT FEAL I 2 1A, Bel2 (FRA
%J R A oK R A BT E, B EHE TP <0.05) ; M4 & i MSCs LA K Bk

T HAL =, S A M E TR R E (P EHEZ LA, caspase-3 B I, Bel-2 BB I
<0.05) ;M4 Mt 5 MSCs HFATHARTEX (P W, EZRAGIHHEX( P<0.05) (K 4), &4
>0.05), WFE2, [LE NF-kB #E17 HAS, 2 R RS F 8 3, 3 —
2.5 Caspase-3 NF-kB Bcl-2 mRNA K5 i% P& BRI NF-kB 2635 K V34T tl:it“ EXAIRS]

25 PT-PCR XF4$ 20 mRNA #E470 & vl 0, 5 %) casepase-3 —HUNLER  WIF 41 @R fL 1 NF-kB
HRLLAR EE 3G B R R B L A caspase-3 B Feak Bt BRAL 3% 1 V5 i 7% S BE I . MSCs LA K
NF-kB ) mRNA ik & & % L, i Bel2 19 BEAAS5Z M E, BE R L) NF-kB Bl T, 22
mRNA (RN EIE T (P <0.05) s MA AWM., SAZRITFENL( P<0.05)(KS5),

® o

P 2A S kG R 2040 CM-Dil FRICHY MSCs; 18 2B I A 40 CM-Dil #RIC Y MSCs
B2 CM-Dil #RiCHT MSCs( x200)
Fig. 2A: CM-Dil-labeled MSCs in the intestinal lymphoid tissue; Fig. 2B: The epithelial cell CM-Dil-labeled MSCs
Fig.2 The CM-Dil labeled MSCs
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Fig. 3  Expression of caspase-3, NF-kB, and Bcl-2

mRNA in each group
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Fig.4 The expression of caspase-3, NF-kB, and Bel-2

protein in each group
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Fig.5 The expression of NF-kB in each group
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