@5}:&5@.’;

HEHA T RIS 4716 & 7536 4 2012 - 09 - 02 i
Chinese Journal of Tissue Engineering Research September 2, 2012 Vol.16, No.36

doi:10.3969/}.issn.2095-4344.2012.36.010
R, RS H

s R

#t,

[http://www.crter.org/crter-2012-gikanquanwen.html]
L, . A Fr O AR 7 T T A 8 )7 EAE S PR A A M 77 1]

HFEAA TR, 2012, 16(36):6702-6709.

[B % Sk B8R i) 72 B T B RS IR 7 B B M AR AR KA S B3 £

O, BRGEHE, EDE, OB el

B E A KW
JB W Fe B IR A
s, A A8 M
# 350000

BiE x, F, 1977
FA, Wy
BA, Rk,
& A K F kA
+, T BMELS
FhHls R Ak,
alison005@
sina.com

B K
K, EFAEEIF, 1§
A 5T, B E
FRNFFLE
EER, Bt EA
X F W& A E
RARIA, Bk
4@ T

350000
hhuang2@
yahoo.com.cn

€5y R394.2
kbR TS B
i 5 2095-4344
(2012)36-06702-08

A B : 2012-01-30

4= B #: 2012-04-10
(20111130003/WL -S)

6702

MER SR MG ACEE) 7E 0T A IR A AR SRR S PRI SR SR 5 R R T PRI, AT S A
[R]85 T A0 RS L REAT Rk T S Pk IR AT S i A

KR HOE SRR it SR e R T AN B ASE e

mE

B HHETEH A S5 T ARG T S A ORI 2, (B SRR R AT B 5305 T H07 b
B WUGE )b A B R 78 )5 T 20 RS AR ERE S e 28 AR SR M 453 £ K B T T 1 o

Tk KRB RWEEER IR H M A T 400, 100 X SD KEBENLUR 32 FUMBRTRH, (U Rzh R
Jiks o 68 Rl EAE Sk AR R IR Sh AL, D00 A T TR AN TR AL, AL 00 4 DI L. 73504 R Rk
TEN 1x10° L 5 5 000 76 55140 M BOROR! [l A RVE B 3R /K . ~F PRALAG AN ) A BEHLER 1 A6 CM-Dil bt i
8 1) 78 5T 440 08 T A s BRI 5

GRS WAT PG EST R RE I A AR SRR R SAR R, JOEN 1 K E-E R ERARIA W B,
He ELIB AR AT P45 £ A5 B B I TR S TN B ;- RS AR O Aic 40 R Bl 41 AT WAL 5 B, Bl A1 <
W% T PRAL I Z LA 1 DU RO IR A I 1) s el L S g S AT ST RISA ZE A o VAR 3R 1B L
X BRI ] R T B T IRAUMAL A E-IE SRR ARIABON IRAL T B . S Rl 57 A1 1 1) 7 Jo T4 JHO A Al A R PR
PTLAE A B, DRI EEAE SR AR S AT SR AT o

Transplantation of allogenetic bone marrow mesenchymal stem cells for treatment of severe
acute pancreatitis induced lung injury in rats

Sheng Min, Chen Zhi-yao, Huang He-guang, Wang Feng, Jin Shan-feng

Abstract

BACKGROUND: There are many studies describing transplantation of bone marrow mesenchymal stem cells for
treatment of various inflammatory diseases. But few studies are reported on intervention of injury of organs related to
severe acute pancreatitis.

OBJECTIVE: To investigate the effect of allogenetic bone marrow mesenchymal stem cells transplantation on severe
acute pancreatitis associated lung injury in rats.

METHODS: Bone marrow mesenchymal stem cells were harvested by whole bone marrow adherence method. In the
sham-operated group (n=32), SD rats received only light and soft tipping of pancreatic gland. In the model group (n=68), SD
rats were prepared into severe acute pancreatitis models and randomly subdivided into an intervention subgroup and control
subgroup. Four time points were designated for each subgroup. In the intervention subgroup, 1x10%L bone marrow
mesenchymal stem cells suspension was injected via the tail vein; while in the control subgroup, equal amount of physiological
saline was injected. In each subgroup, one rat per time point was selected for cell tracing by CM-Dil injection.

RESULTS AND CONCLUSION: Retrograde cholangiopancereatography injection molding can induce severe acute
pancreatitis and associated lung injury during the early stage. Inflammatory factor and E-selectin expression was
significantly increased and pancreatic gland and lung injury was aggravated with prolonged time. After labeling, red
fluorescence appeared in the lung tissue and increased with prolonged time. At each time point, lung injury was alleviated,
serum amylase and tumor necrosis factor a and interleukin 18 expression was decreased in the intervention subgroup
compared with the control subgroup. E-selectin expression in the intervention subgroup was significantly decreased than
that in the control subgroup. Transplantation of allogenetic bone marrow mesenchymal stem cells can effectively alleviate
severe acute pancreatitis associated lung injury.
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Figure 1  After primary culture for 2 d, the majority of cells
show irregular and diverse morphology (x100)
K1 s QSR 2d, 4aRZEOGEEANNBA AR, 2 HE0E
(x100)

4-6 A4 nt, £ REE/IMRIE, ARBET
R, TR R D, S Ak vl WA B A FETE
A, JEHBERE ST A A TE o ARG —M
RATIRE, P2AR - ) 78 BT 40 i, 41 RES4 R ZH
hISEFHERE, WERARE XA IE 2 . PR R 7 0140 i
R RERRIE, BUBRE AR, (R4
KARAS s WEmFE AR P2ACE AW e, W2,

Figure 2  After culture of passage 3 bone marrow
mesenchymal stem cells for 4 d, cells are arranged
orderly and exhibit a swirling appearance (x100)
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Figure 4 Surface marker expression of passage 3 bone
marrow mesenchymal stem cells by flow cytometry
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a:The CM-Dil-labeled passage 3 BMSCs after trypsin digestion;
b: Morphology of CM-Dil-labeled BMSCs after culture for 3 d under
fluorescence microscope

Figure 3 The CM-Dil-labeled passage 3 bone marrow
mesenchymal stem cells (BMSCs) after trypsin
digestion (x100)

P13 R ) e e T4l B9 bR i 45 4 (x100)

a: BMSCs distribution at 3 h b: BMSCs distribution at 24 h

Figure 5 Red fluorescent cells in lung tissue increased
time-dependently after transplantation of
CM-Dil-labeled-bone marrow mesenchymal stem
cells (BMSCS) (x100)
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Figure 6 Pathological changes of rat pancreas in the
sham-operated group (hematoxylin-eosin staining,
x200)
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Figure 7 Pathological changes of rat pancreas in the control
group at different time points (hematoxylin-eosin
staining, x200)
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Figure 8 Pathological changes of rat lung in the control group
at different time points (hematoxylin-eosin staining

x200)
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Figure 9 Pathological changes of rat lung after
transplantation of bone marrow mesenchymal stem
cells (hematoxylin-eosin staining, x100)
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Table 1 Pathological scoring in the lung tissue at different time
points (xs, n=96, score)

Group 3h 6h 12 h 24 h

Sham-operated 0.06+0.25  0.13+0.34  0.06:0.25  0.13%0.34
Control 3.75+0.87% 12.31+1.58° 21.63+2.09° 28.06+1.44%
Intervention 2.63+0.96° 6.38+1.20° 9.13+1.75° 10.56+1.93"

%P < 0.05, vs. sham-operated group; °P < 0.05, vs. control group
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Table 2 Comparison of indices in each group at different time points (x+s, N=96)
Group Amylase (1U/L) Albumen (g/L) Interleukin-1B (ng/L) Tf;g;’rrgjﬁgﬁ')s Wetlt’:é’ ttl'::;':/ 7
Sham-operated
3h 815.88+61.35 15.88+0.83 31.88+5.01 19.68+2.13 4.51+0.21
6h 842.50+89.50 15.63+0.74 33.63+3.91 19.23+2.67 4.46+0.17
12h 833.34+69.34 15.75+0.89 30.12+4.53 18.45+1.83 4.50+0.12
24 h 854.88+80.92 16.00+1.07 31.21+3.15 18.79+1.38 4.54+0.16
Control
3h 1 640.13+255.50% 14.88+0.64 97.41+18.98% 104.43+14.09° 4.82+0.20
6h 3960.75+400.85" 13.00+1.06" 120.54+17.71% 136.44+16.36° 5.35+0.16°
12h 6 564.13+557.08° 11.25+1.04° 159.25+14.73° 207.35+16.03° 6.07+0.30°
24 h 2 679.50+340.93" 7.25+1.03° 178.17+13.45° 163.14+14.57° 6.64+0.22°
Intervention
3h 1390.00+144.35" 14.75%0.71 87.43+11.21 85.11+10.41" 4.69+0.12
6h 2 662.13+255.14" 14.13+0.83° 98.65+12.40" 97.21+10.78" 4.98+0.18"
12h 4017.75+330.66" 12.50+0.93" 108.42+11.60° 111.77+16.32° 5.29+0.19"
24h 1831.00+172.83" 9.63+0.52" 99.14+10.53" 93.77+9.73" 5.43+0.19"

P < 0.05, vs. sham-operated group; °P < 0.05, vs. control group

2.8 B % A E FPCRAM M E-i£ #EZ mMRNAE X
SEI Ot FEPCR E-1E R EMRNAZ AR 2 5 45 1
(2—AA Ct)y—ll‘%so

* 3 KLAAIHI ) FUTZHEZ E-iEFE 3 mRNA ik A

J6REARAL
Table 3 E-selectin mMRNA experssion and mean absorbance in
lung tissue at different time points (x+s, n=96)
E-selectin mRNA
Group
3h 6h 12 h 24 h

Sham-operated 1.00£0.00  0.95:0.16  0.98+0.13  1.05+0.09
Control 2.12+0.24°  351+0.45° 2.48+0.26° 1.71+0.16%
Intervention 1.87+0.18°  2.76+0.33° 1.81+0.30°  1.23+0.14"

Mean absorbance

Group
3h 6 h 12 h 24 h

Sham-operated 0.058+0.009 0.060+0.006 0.062+0.008 0.057+0.011
Control 0.103+0.017% 0.174+0.019% 0.159+0.026° 0.112+0.015%
Intervention  0.096+0.012 0.149+0.020° 0.129+0.016" 0.089+0.010°

%P < 0.05, vs. sham-operated group; °P < 0.05, vs. control group

BT ALK BRI 21 2L E- 1 % 22 mRNAZK P 45 i (1]

MAHEE T B M2 e, R4 R U412 E-IE $F 5
MRNAK-I 1) £ I8 3 @ TR FARZL(P < 0.05) . & i i
() 70 04l A AR T Tv6 7 5, E-E R ZEmRNAR A &
Bk, BUET X BALR /KT (P < 0.05).
29 RBUALIFSMNE-RFEN I AL E |
FEARE K BB LA P e 4 A D S E- TR PR R BH PR R L,
LK 10a, b; XFHEALR BB 12 E- ik F o
PRI, BHMEF=P b kR ks, WKI10c, ds ZEE
(i) 78 5 40 0, K Bt 493 40 il A 2RI P 2 4 B E -
TR R E A RIATE6 hja THRZZ MIPEAL(P < 0.05), LK
10e, #*3.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

a: E-selectin negative b: Weakly positive E-selectin
expression in the expression in the sham-
sham-operated group (x400) operated group (x400)

5‘:,'_* At .“?‘ SR I O _' K
.("L:?\ ‘i(:#%‘ Lo A t\r',r":“' iy :‘\ ’;"i‘“‘?lr'f'.‘ -
¢ x100 d: x400

A large number of E-selectin positive cells can be observed in the
pulmonary vascular endothelial cells in the control group. E-selectin
positive cells are brown yellow granules. Cell membrane and
cytoplasm are mainly stained

e: E-selectin expression in pulmonary vascular endothelial cells in the
intervention group was weakened and distributed in smaller area
compared to those the control group (x400)

Figure 10 E-selectin expression in the pulmonary vascular
endothelial cells in each group

10 A 4N A B4 E-IL R AL
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— “Step-through passive avoidance behavioral testing”
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Neural stem cells cannot move to the target site for
further differentiation following transplantation in the
damaged brain.

Following transplantation, neural stem cells are not
able to migrate to the target site for further
differentiation.
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They were washed in saline, and fixed in 250 mL of

cool phosphate buffer saline.

The rats were first perfused with saline, followed
by 250 mL chilled phosphate-buffered saline.
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