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A 135 Y TNF-o [ JL-6 | L35 PR R A ( BUN) (JJUEF(Cr) \LDHC 2 ni s H (CRP) & & . RFAFH Ty 22
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[ Abstract] Objective To investigate the protective effects of bone marrow mesenchymal stem cells trans-
plantation (MSCT) and mobilization on severe acute pancreatitis (SAP) with acute renal injury. Methods A
total of 240 SD rats were randomly divided into sham operation group (n =48), model control group (n =48),
MSCT group (n =48), bone marrow mesenchymal stem cells mobilization (MSCM) group (n =48) and MSCT +
MSCM group (n =48) according to the random number table. Rat models of SAP were made by peritoneal injec-
tion of L-arginine. Rats in the MSCT group were injected with 1.2 ml of bone marrow mesenchymal stem cells

via femoral vein at 6 hours after SAP model establishment; rats in the MSCM group were subcutaneously injected
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with 40 pg/kg of granulocyte-colony stimulating factor ( G-CSF) at 3 days before SAP model establishment; rats in
the MSCT + MSCM group were injected with 1.2 ml of MSC and 40 pg/kg of G-CSF simultaneously; rats in the
sham operation group were injected with equal volume of normal saline. According to different time points after
operation, rats in each group were subdivided into 12 h, 24 h, 48 h and 72 h groups (n =12). At each time
points after operation, the mortality rate, pathological changes of renal tissue, expression of Bax protein, Bcl-2
protein and apoptosis indexes of renal tubular epithelium cells were observed. The contents of tumor necrotic
factor-a (TNF-at) , interleukin-6 (IL-6), blood urea nitrogen ( BUN), creatinine ( Cr), lactate dehydrogenase
(LDH) and C-reactive protein (CRP) were determined. All data were analyzed by using SNK-q test, Fisher exact
probability and analysis of variance. Results All rats in the sham operation group were survived. The numbers of
rats in the model control group survived at postoperative 48 hours and 72 hours were 11 and 8, respectively. No rat
died at postoperative 48 hours in the MSCT group, MSCM group and MSCT + MSCM group. The numbers of rats
survived at postoperative 72 hours in the MSCT group, MSCM group and MSCT + MSCM group were 11, 10 and
11, which were not significantly different from the number of survived rats in the model control group (P >0.05).
The pathological injuries of renal tissues were relieved in the MSCT group, MSCM group and MSCT + MSCM group
when compared with model control group. The expression of Bax protein, Bel-2 protein, renal tubular epithelium
cell apoptosis indexes at 12-72 hours were 12. 80 = 1. 78-20.30 +2.40, 4.34 +1.20-3.03 +1.06, 12.65% +
2.31%-35.10% +5.54% in the model control group, 9.68 +2.11-17.01 £2.54, 5.57 £1.35-4.13 £1.05,
6.20% +£1.53%-17.50% + 2. 80% in the MSCT group, 10.05 +2.17-16.81 £2.55, 5.49 +1.48-4.19 +
1.05, 6.41%+1.64%-17.14% +2.27% in the MSCM group, 8.33 £2.06-14.03 +2.27, 6.60 +2.11-5.63 +
1.52,5.80% +1.52%-12.30% +2.43% in the MSCT + MSCT group. There were significant differences in the
expressions of Bax protein at 24 and 72 hours, Bcl-2 protein at 48 and 72 hours, renal tubular epithelium cell
apoptlosis index at 24, 48 and 72 hours between the MSCT group, MSCM group and MSCT + MSCM group (P <
0.05), but no significant difference was found between the MSCT group and the MSCM group (P >0.05). The
contents of TNF-a, IL-6, BUN, Cr, LDH, CRP in the MSCT group, MSCM group and MSCT + MSCM group
were decreased when compared with those in the model control group, and a significant decrease of the 6 factors
was observed in the MSCT + MSCM group. There were significant difference in the content of TNF-a at 72 hours,
IL-6, BUN and Cr at 48 and 72 hours, LDH at 24, 48 and 72 hours and CRP at 72 hours between the MSCT
group, MSCM group and MSCT + MSCM group (P <0.05), while no significant difference was observed between
the MSCT group and the MSCM group (P >0.05). Conclusion MSCT and MSCM can significantly protect acute
renal injury in the progress of SAP, the probable mechanisms are pathological regeneration, anti-inflammatory
effect and apoptosis inhibition of mesenchymal stem cells.
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F 1 KRB RIEALSE /NS E 24 Bax F Bel-2 85 1 RIBIEI (% £5)
15 o Bax Bel-2
12 h 24 h 48 h 72 h 12 h 24 h 48 h 72 h
BFARA 48 1.60+0.05" 1.61 £0.06*° 1.57+0.06" 1.58+0.03* 1.60+0.03* 1.59+0.03" 1.62+0.06° 1.57+0.03"
FERI 2 48 12.80+1.78 15.10+1.90 18.20+2.40 20.30+2.40 4.34+1.20 4.01+1.14 3.74x1.11 3.03+1.06
THfIFEREIZ] 48  9.68 +2.11° 12.88 £2.35% 15.63 £2.46" 17.01 £2.54° 5.57 +1.35* 5.25+1.28" 4.91 £1.20° 4.13 +1.05°
FAMEIEN AL 48 10.05 £2.17° 12.85 +£2.29* 16.23 £2.20° 16.81 £2.55° 5.49+1.48" 4.93 +1.26° 4.88+1.21° 4.19+1.05°
B 48 8.33£2.06" 10.90 £2.05%° 14.40 +2.10™ 14.03 £2.27% 6.60 +2.11° 6.45 £2.00° 6.11 £1.58* 5.63 +1.52%°
F g 3.94 4.30 4.06 4.45 3.52 3.88 4.37 4.20
P 1A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
T SR H, P <0.05; P ST AR HIZE H AR, P <0.05 ;5 5 T4niEh B 4 Hedk, P <0. 05
R2 UK RISALSE /NME E A A T35 8 (2 +5,% )
25 5] J=| 12 h 24 h 48 h 72 h
RFARA 48 1.25 +0.32° 1.20 +0.23" 1.30 +0.50° 1.31 £0.35*
TR 48 12.65 £2.31 19.51 +3.02 28.83 +4.30 35.10 +5.54
T4n M rE 20 48 6.20 +1.53* 11.40 +2.62° 16.80 £2.71° 17.50 +2. 80"
T2 sh i 48 6.41 £1. 64" 10.82 +2.05* 17.23 £2.70* 17.14 +2.27°
g 48 5.80 +1.52° 8.40 £1.80%° 10. 10 £2. 00 12.30 £2.43%
F g 3.61 3.90 4.42 4.53
P1{H <0.05 <0.05 <0.05 <0.05

T SRR, P <0.05; " 5FANRE AL, P <0.05; <5 FANEh B4l HA, P <0.05
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F3 SRR B S I =R G B (% £ 5)

a5 . TNF-a( ng/L) 1L-6(ng/L)

12 h 24 h 48 h 72 h 12 h 24 h 48 h 72 h
FARA 48 45 £ 4° 48 +6° 44 x40 51 £7° 159 +21* 154 +25° 160 228 155 +20°
FEAIL] 48 205 +3 231 +33 247 +38 237 +35 1224 £181 1408 £251 1375 £199 1289 +179
Tamutstagl 48 205 +40 210 +31 216 +32° 204 £31° 1106 £159 1224 +171* 1170 £160* 996 + 144*
FAMizh idl 48 204 +39 211 +£32 217 +31* 207 £30° 1101 £172 1222 +175* 1199 +164* 1052 +155°
B 48 203 +41 203 +32° 190 294 179 £29% 1080 £150* 1215 £172* 1032 £151%* 861 =141
FAE 2.37 2.63 3.84 5.22 2. 40 4.05 5.92 6.51
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
. ML PR A (mmol/L) JUUAT ( wmol/L)

12 h 24 h 48 h 72 h 12 h 24 h 48 h 72 h
BFARH 4.0+0.5° 4.0+0.7° 4.1+0.6°  4.1£0.5 39 +4° 37 £5° 42 +6° 40 +5°
FERIL 17.9+6.2  22.427.8 34.8%9.7  40.1x10.6 91 +20 115 £24 137 £26 148 29
T 12.9 £4.2%  14.1+6.4* 25.8+8.7*° 32.3£9.9° 65 = 18° 70 £17° 84 +19° 92 +19°
T4 fsh il 13.44.3  16.07.1*° 23.9x8.6° 29.5%9.4 64 +16° 72 +18° 88 £19* 91 +20°
Al 10.0 £3.8%  12.8+4.2° 16.6+7.3" 22.1+7.7% 59 +15° 63 £16° 68 £17%¢ 74 £19%°
F A 2.76 3.11 4.42 4.78 3.25 4.08 4.70 5.67
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
415 LDH(U/L) SR (/L)

12h 24 h 48 h 72 h 12h 2 h 48 h 72 h
BFARA 160 £22° 157 £24° 165 £26° 159 £21*  0.95+0.24* 1.01+0.31* 1.1020.22* 1.06 =0.27°
FERIZ 1306 +188 2454 +344 2299 +308 1973 £252  4.70 £2.52  4.852.81 5.43%2.74 5.182.69
TA IR 1185160 2025 £263* 1689 210 1338 £195°  2.93+1.82 3.90+1.91  3.21+2.28" 3.16 +1.95"
F4mizh 7 4l 1204 £166 2107 £285* 1712 £225° 1345 £204* 3.03+2.05 3.13+2.11  3.29+2.02* 3.20 +2.06°
| 1108 £162* 1665 +208**° 1252 +181%*° 885 £149**° 1.76 +0.65* 1.85+0.73* 1.90 +0.71* 1.71 +0.58*
F A 2.63 4.23 4.41 5.80 2.64 2.71 3.26 4.15
Pl <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

FE: S B P <0.05; P ST AN RS Lt P <0.05;
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