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e FEESE 3.7, 14 REFAGIHFRE L (P<C0.05) . 5[ H] BLM 4148t , HUMSCs-ACE2 4 217 [ h ACE2 3Rk i it
B8 14 Rk e, 360 BLM JIBETARE . 22 54 Fiit o 3 L (P<<0. 05), 5[] 81 BLM 414 Lt , HUMSCs 41, ACE2 4 )
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[Abstract| Objective: To explore the effect of transplantation of human umbilical mesenchymal stem cells (HUMSCs)

carrying angiotensin converting enzyme 2 (ACE2) gene in treatment of acute lung injury (ALD induced by bleomycin in rats.

Methods: HUMSCs were isolated from the umbilical cord of normal mature infants delivered by caesarean section, and flow

cytometry was used to identify the cell surface antigen. The virus granules Lenti-ACE2 were prepared by three-plasmid co-

transfection method in 293T cells, and then were transfected into HUMSCs. The rats were randomly divided into normal
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control group, BLM group, ACE2 group, HUMSCs group, and HUMSCs-ACE2 group (n=24). The rats were dripped by
BLM (5 mg/kg) in endotracheal to establish ALI rat model except normal control group. The broncho-alveolar lavage fluid
(BALF) and lung tissue were collected to detect the related indicators before and 3, 7, 14 days after BLM dripping. The
number of neutrophils and total protein content in alveolar lavage were determined by counting method and BCA method,
respectively. The histopathological morphology of lung was observed by H-E staining, the activity of myeloperoxidase (MPO) ,
the levels of INF-y and IL.-4 mRNA, the level of TNF-¢ and the expression of ACE2 protein in lung tissue were respectively
determined by chemical method, RT-PCR, ELISA method and Western blotting. Results: The neutrophil count and total
protein content in BALF in HUMSCs group, ACE2 group and HUMSCs-ACE2 group showed a trend of decline compared with
that in BLM group at 3, 7, 14 days time points, especially in HUMSCs-ACE2 group (P<Z0. 05). Pathological grading of lung
injury severity showed that the lung tissue injury was significantly improved in ACE2, HUMSCs, HUMSCs-ACE2 group rats
compared with BLM group, especially in HUMSCs-ACE2 group (P<C0. 05) 3, 7, and 14 days after injury. Compared with
BLM group at the same time points, the expression of ACE2 in HUMSCs-ACE2 group had the most obvious increment,
reaching the peak at the 14" day (P<C0. 05). Compared with BLM group at the same time points, the MPO activity and INF-
v mRNA were decreased, the II.-4 mRNA was increased in HUMSCs, ACE2., and HUMSCs-ACE2 group, especially in
HUMSCs-ACE2 group (all P<C0. 05). Immunofluorescence staining indicated that the exogenous HUMSCs carried ACE2/
eGFP gene, and there were many GFP cells in the damaged lung tissue at the 14" day after intravenous transfusion of
HUMSCs. Conclusions: Transplantation of HUMSCs carrying ACE2 gene can effectively reduce the neutrophil infiltration and
total protein leakage, improve the vascular permeability, decrease the levels of proinflammatory factors, increase the levels of
anti-inflammatory factors such as II.-4 and ACE2 in lung tissue in ALI rats, thus alleviates pathological injury of the lung.
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Bio-Rad A #]) .

1.2 HUMSCs #44 B3R BEE WA T
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S N FLB B T 40 I RS IR A A B & 10 %
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TR AR S - BOR B A R 56 4 AR M, 43 3 m A
PE anti-mouse CD86,CD45,CD105 K& FITC anti-
mouse CD29,CD34,CD44 #rict HUMSCs, ¥
A AU HUMSCs 271,

1.3 ACE2 £ B # % HUMSCs %M TRIlzol i&t
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HEPE SD KB 120 H AT (250420) g. fy o [FR
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w4 B 4. BLM 41, ACE2 41, HUMSCs 4.
HUMSCs-ACE2 4 (n=24), [ I1F % % BEZH &b, I
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(0. 9%NaCD , £ 41K 43 45 7 4 F 4b ¥, BLM
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ACE2 2]« g 57 il £ K SRS RY J R i ke A e 12
Wit ACE2 £H 2 mL; HUMSCs £ . {57 fifi
ik BB J5 palivE A HUMSCs 2 mL, 441 ¥
10°; HUMSCs-ACE2 2 « {7 Jifi 45 475 K BB Y 5 1
A$EHs ACE2 L (1) HUMSCs 2 mL. 41 g i1 ¥
10° 5 TE 5 X HRAT » 1E 8 KRRV 1 S AR R 9 A= B AR K
2 mL, THHRGIHT AR5 55 3 R 7 KM
14 REHRARASEATAG I . A7 #r 12 R
KRR A Tl sk B AR O e s R U AR A
RE LR 14 d WHFE AN R BRI 2R AR B 3
AAFRI T AEAE IR
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BogE A . LA SR 20 pg HHATH
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rl = 1 000 F , Ph L =dt, Zalfbr otk B A
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1.5.4 4 28 MPO &M & R AR BT 4H 21
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,@:‘iﬂﬂﬁ—i%ﬁ‘ﬁ%‘rg—é EIF'%%%TE
113X i (@)
1.5.5 M4l KEEMNE Bt 2050 5
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1.5.6 RT-PCR M & fifi 41 48 & INF-y.1L-4 mRNA
A B L3 I TRIzol 017K _FH2 LR
RNA, SR J5 5 S i 57100 &5 U6 W 45 65 L cDNA,
IL-4 51 ¥ F %), IE .5 - CTG ACG GCA CAG
AGC TAT TGA -3/, g [q: 5~ TAT GCG AAG
CAC CTT GGA AGC -3', INF-y 5|# 41, E [ :
5'- GCA TCT TGG CTT TGC AGC T -3', JI1] ;
5'- CCT TTT TCG CCT TGC TGT TG -3', B
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actin 5] ¥ 5 %1, 1 [i]: 5'- AGC TGC GTT TTA
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1, ACt=Ct (H By LD —Ct (RS ) , AACt=
ACtRE D —ACtGH D
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O TSN PE HUMSCs 17 B8 Jifi N 19 5% AL 3%
T2 4R AR HE AT 8 2 b G 8, A T i 4 21
GFP (33K, R FEIE 2 U] R b A 0 i 6 b 1 240
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.14 d J5TE AR 80 VoA i) HLZ M BE AR AL Z . 31
B ER SR (8 D 7R . HUMSCs #% 45 5
J& 24 h FFURTF AR I B 2R €05 ), 9 i B A1)
AW KGR, T 5 Kk B g, MR
(multiplicity of infection, MOI) =10 B}, GFP %)
6 000 B 200 6L 4 b > 95 %% o HL 20 M SR L 5 AT UL 2
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/ o T Tivg
| BB DA HUVSCs HH ACE2 S ER AR
AFERHGB PGS 1 K C BRI 3 KD HYLE%E 5

K. Original magnification: X 200
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o ——
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PSS 3.7, 14 KRR [AH] BLM 41 23 F
R, Hop ) HUMSCs-ACE2 41 R A% & it 1 8
ERAGIFE X (P<0.05),

455 (K 3B) £ B 42 BLM il 5 , #5525 4K
B BALF SR H & F . LSS 3 XY BALF &
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EHEE RS 5EY BLM 4141 t . HUMSCs
41 . ACE2 41 4 HUMSCs-ACE2 4 BALF 76 (4
A%, L HUMSCs-ACE2 4H P& A% & i 2. 45 3.7,
14 KA R A BLM X B 21 52 30 [e) A0 4 1 F%
P 2 RA G R L (P<0.05),
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HUMSCs-ACE2 2 % 1441 i 152 1 B 5 92> , fili 463 473
FERE A BLM 41 &g 085 (] 4E) .

A0 7 B R B A 45 R GR D R 5
BLM # H., ACE2, HUMSCs, HUMSCs-ACE2 4
PN R O S I N G - )
HUMSCs-ACE2 21 I e fF . e 03 )5 56 3.7, 14
RESAGI2E L (P<0.05),

300
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I BBLM
= J— mACE2
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200 I WITUMSCs-ACE2
150 F
100 f
50F
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D3

B ]
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A: NSXFHEZ; B: BLM4{; C. ACE24{; D. HUMSCs 4{; E: HUMSCs-ACE2 2. Original magnification: X 200

F1 FEDESAXRMARRGEEEEIHEILER
P i) A5
i
DO D3 D7 D14

BLM 4] 5.54%1.24 17.85+2, 82 14.66+1.23 10. 85+ 2. 23
ACE2 41 4.58+1.88 14,85+ 3, 48 12.56 2. 45 7.37+3.21
HUMSCs 2] 6.97+2.01 15.98+3. 27 12.50 £ 2. 81 8.09+2. 84
HUMSCs-ACE2 2] 4.85+1,87 13.88+1.21*% 11,2442, 46* 7.83+1.56*
NS X B 41 4.12%1. 47 6.01+2.33 5.06+3.29 4.34+2.22

* P<0. 05 5[E# BLM ZHAHE; n=12, 2 %5
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2.5 Western ¥ E M T 2022 ACE2 & & &
B G (K 5) R A A NS X RE A K B4
21 ACE2 SRR Z M LH I X 5 NS I
A, & BLM #ili# )5 . BLM 41 ACE2 & [ %k
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2.6 AhzLgk MPO 7 ) B Ah KPP A2 B gl 2 &%
F(E 6A) F . 4 BLM Hl3 5 . 45 5256 41K FU
HE MPO i J7 2Tt AESE 3 Rk 3w, befs
S 7 RV 14 RIS, 5 NS X A A e 2=
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g5 (18 6B) R B V2 Tt 7F BLM 15 815 4%
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RS UG F % ACE2 20 . HUMSCs 4 | 7E45 7
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HUMSCs 41, ACE2 2 }¢ HUMSCs-ACE2 4 5 7]
# BLM 41 #f lt INF-y mRNA 7K F f& ik, LU
HUMSCs-ACE2 H FEAR & i B 2, 25 3.7.14 KR
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2.8 ELISA sk z i TNFo 982 45
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7.14 RELFIH BLM 41 52 B (R4 6 T Bk 3,
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