Research Papers EiiEkii=:

)) ) EBUFES LR R
Progress in Biochemistry and Biophysics
' 'j 2022,49(10) :2034~2040

www.pibb.ac.cn

AR EZ i AR E R IEABLEEMRIRMTH

X H OBEE RERE B2 A AHREH
(BRFEMIREFRHEATRA R, HRg 250102)

&t

WE Be GRS BO R AR AR A, R N BB R AT iR A IR F YR
ML, HEATRTERNG . BRI Ve VR TR B IR B A0 N Ve 2 RIE AR, HE e (0 WS A 40 AR S A1 i P B A A
BHEORZER . [RIET, B RREMENE SD R399 H, IR 120 ~ 150 g, FEAL/ A S 141, 5006 2 20 KON IRZH . PR i ik
B RREAT B R RS, S50 1 AU ASE UM RE, S22 2R AR BORERE R At (B) sE 4, Xk BRA b i PR 4
TPAREH3, 5. 7TRIATSYME AR, Hrk A, R0 R R TPARES 1. 2. 4. 8. 9JHIATR
FLALE B I SUREAREA T HE Qe (0507 . S5 5R WA JIR S 40 M BE BT P IR WL R L (e 4R, HE e (R WLAN AR AR B
HUBDEE AR A TR B LU, ARSI, BALBRR N (77.5442.53)%. B TAEAZ G, YIDALAG RYF, (A
SRR R RYEANIE 25 RIS 7 AAEARPEIDI A HE e @ B al WL A2 e, ELISEATY ) 5 5020 A A REAS I b
SHURMRELS, et RA R L. ik MM an s B R R A R, TR AT
PR BEAEAC R o

KA AL, WANNREERT, AEMRRRE, R TR

HESES Qs8I

ZHA T AR o AR BUE 52 S () A 1375
B, CB s BRI R T ARIGYT MO 30
NG B R A R i 20 R, B
T 2T AR i T e ) S B (] 2 — S R FRARLY
HEYISTRMPRL U BEE SRR R,
AMMLH L FE R (acellular tissue matrix, ACTM)
HEA TR =25 SA Z s 1 755
R, ACTM £ 5 46 ol 4t 152 AR 55 4 31 3K
fa, FEWMREEAHR, HEERG00 ML
gy, WG RTE E e HER RN . ACTM B
AN T, ] DA A e A2y
WA, EHST AR kA E AR

sk B RN RIE Y, TEIRIL A
i, KA MBS YIS 5T, 1B R AIR 2% .
AR RHARIG ILZ B B2 e, RS
BHAH BN ZE G, &A KNI R A 4E 857,
[ A Z A A K R e e iy A= S AT J5F
i [ FE BT 40 (umbilical cord mesenchymal stem
cells, UC-MSCs) H i T8 L LI 2040, HAj

DOI: 10.16476/j.pibb.2021.0343

OYES . SRR AR, R BTz £ T
e Tz —, EReMLBIr 2R dni, HAa
BOAR . B R . L erERE, BT R
I R I FH A5 7

AR FH R A 6 7 ol % i 255 10t 200 i 3 o,
Hh a1 8 UC-MSCs 4T KR THEA LS, F
P H A DR A TR A E A GUE SRR AT A7
P, WAL TRV SR A 1E 1 4 R B
HER

1 #R5F=%®

1.1 gt
ARG NBENLAT BB SL5, F20184F 11 H
TEE R T 25 W Ry sh i 9286 P Uy SERY

R A
Tel: 0531-88897323, E-mail: 394995535@gqq.com
Wk H 9. 2021-11-12, #2532 HI: 2022-02-16



2022; 49 (100

XN, %F: RERBREFEAEREEMRBOMTHR

+2035-

1.2 ##
121 s

fdFRE SD KRR, Wigk, 68y, i 120~
150 g, HI 5 B0 S50 sh ) S5 A R 2 w41 o
AMFFE BT R ) 5250 Bl W) RS BRIP4 & sl S 50
FHSEASTH2E R
122 EEEHIALER

a4 1% (Gibco, USA), o-MEM 40 il 5 55
. (Gibco, USA), EDTA (Sigma, USA), Hi%
MR (3, ED, BHREZEMR (3%,
w1 [E ), HEPES (Sigma, USA), DNase I (&3
F, HHE); XFA6130 4 H 3l M4 s Hri (G
By, ") ; AP R HL (Leica, GER); f2]'# AH
2 W EE (Olympus, JPN); GM300 J]=UiR & W
BE Y (Retsch, GER); K% & .0 #l (Thermo,
USA); HdTA/ESG (Rgdk, JE); COH53%
% (Heal Force, W FifE); BCELHZ40 (LK
MWAEMFAARATFD), HHF RIS
1.3 FHik
131 BRFmsem g as . B, 4R

IUAgRRE 2 BT A L 4120 (P fgtse ™ a7 e
Ja AR, T TAES T RHICHE PBS &
PRI AT, PR LR AR, K B BY
3~5cem/NBr, FBRMEZN. FRIKINAE, (R84
o, FHATETE R 1 mm 4R, R4
Tt B B SR VK B R Y L I BV Ve 2 3 s, A
RT3 10% FBS 1Y a-MEM 20 i 355 55358, # L
HRZEREFMT, T37°C. & 5% CO At
TrAaNEREREFE . g b BRAE V& A KTl A 2 80%
DL AT R BRAZIE, FH 0.25% R (B AL 18,
ZIEHERE L - AR AL A 340, AR AN HIE S
S5
1.3.2 JIG 45500 40 VA 40 35 S AR o £ A

i 100 200 7 20 oA e ) 28 i S AR R
FEBWA A ERWEHLH (hEEHS
CN201911162947.1) ", GBS IG R 5 H IR 3
CH AR ™= A5 )5 B EFR ), SREERT ™ HHBV |
HCV. HIV. HFegbn &) S8 s B B . H
AFRERKIEVE 3, BT 2 em’ /NER, AEFRERK
JZ VR 3 i B HEA TN, GM300 J] TR A RS
ICFTH#E (3 500 t/min, 12's, 47K), 1 500xg 5.0
10 min, AIAJEAHMEA W (5% 10 mmol/L 4-F% £, 5
R 2, 5% % (HEPES) +10 mmol/L Z — ik VU Z, 1%
4} (EDTA) +1.0% (w/v) BRAEBRR4N, pH 8.0)

AALFE 16 hy YR H 1 500xg B5.0> 10 min 5 A ZE
HER K VL 3 30 L BRVEER A 0.1% it & L R AL P
2 Wit F P aE Kid, SRJ5 A 2 000 U/L DNase Ififf
2P, RS R AL B 5B DNA; W H A B
KR ATV FE o i 2 100 20 L J P-4 T R A A 4 1L
W, T AR R TR AL B, S 30 T A 3 T A R
(DURRAR MR ). RABEFHRKR, faEh
18 kGy.
1.3.3 R KT ARG - (HE ) e 8

WL NG S0 40 M v 2 S R P B SO A, S
JI58 240 JHL 7 s 2 20 20 R R T b ) 4% 22 5 R L
24h, A, YR EfTHE e, JEE TR
HALER
1.3.4 HHHBEME

B AR 2.5% 1 E e, WEa vt T E
HL B WL 45 A8, 7 1 Tmage T 5% F 20 #7441 FL
B,
1.3.5 SEg s ordl K S Iy

TE A B I 14 SD KRR 39 L, AR i & 120 ~
150 g, BEALIT MSLES 12, SC00 2 41 KXt R (3%
1), FAARBAEETE. LR FARR 12 h 8RR,
A3 BIFR G LA 2% PG F 244 2 mi/kg RRIER BUG 15
TR R, BRI LR TR A R 25 L AR A
M HERE U FARIZIZVIF R . R R
JE, 43 BRI B — e 3 S280 1 A AR B
A0 M AR L A R (1 emx1 emx4 mm) , 15 )2 4%
By SCE 2 2R A NG A B AN i 4 5 R A R
(1 emx1 emx4 mm) J&, FHEES#E AR B 705
T 1 ml (AIECH 1x10°4 ), BE4EE; W
TR T B 5, ARLATM R, %24
& o FPARJGERIEEAR 41k BN B V) 10 A A i
B, I FE 3L 50 7T KRR SER BRI ST i H
LRGN, A0 40 (WBC) BB bk 40 i
(LY) S8, B4 (MO) S %, hr4i i
(GR) MH., TAREHEL, 2. 4. 8. 943
HSLuhshyy, BHEAM B R BIHE, USRI
s L, JFIEATIK, A, HE et sk
PEAI AR BB A L

Table 1 Grouping of experimental animals

Group Samples n
Group / Material 15
Group 2 Materia+tMSCs 15
Control Control 9
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Fig.1 Appearance characteristics of acellular matrix material of placenta and placental tissue sections observed by HE

staining

(a) Before rehydration. (b) Not scattered after rehydration. (¢) Normal placental tissue. (d) Placenta acellular spongy matrix.
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Fig. 2 Observation of acellular matrix material of
placenta by SEM
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Fig.3 Observation photos of the operative orifice and surrounding area

(a) The day after subcutaneous implantation. (b) Subcutaneous implantation for 3 d. (¢) Subcutaneous implantation for 7 d.
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Fig. 4 Inflammatory cells were detected at 3, 5 and 7 d after subcutaneous implantation (WBC: 4x10°-12x10°/L;
LY: 3x10°-8.5x10°/L; MO: 0-2.0x10°/L; GR: 0.7x10°-5.0x10°/L)
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Fig. 5 HE staining of acellular matrix material was performed 7 d after subcutaneous implantation (x100)
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Fig. 6 HE staining was performed at 2, 4, 8 and 9 weeks after subcutaneous implantation (x100)

w: week. The arrows indicate neovascularization.
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A Preliminary Study of Placental Acellular Matrix as Tissue Repair Material

LIU Xiu’, ZANG Chuan-Bao, LIN Yan-Chao, CHENG Long, FU Xiao-Meng
(Yinfeng Cryomedicine Technology CO., Lid., Jinan 250102, China)

Abstract Objective To prepare and evaluate the biocompatibility of placental acellular matrix and to explore
its feasibility as tissue repair material. Methods The waste placental tissue from delivery was handled by virus
inactivation, acellular treatment and freeze-drying to obtain the acellular spongy matrix material of placenta. The
effect of acellular was observed by HE staining and the microstructure of the materials was observed by scanning
electron microscope. At the same time, 39 healthy male SD rats with body mass ranging from 120 g to 150 g were
selected, randomly divided into experiment 1 group, experiment 2 group and control group. The subcutaneous
implantation of the constructed matrix material was performed in rats, experimental group 1 implanted matrix
materials, experimental group 2 implanted matrix materials and umbilical cord mesenchymal stem cells, the
control group was the sham operation group. Routine blood tests were performed on the 3rd, 5th and 7th day after
surgery to analyze the number of lymphocytes, granulocytes and other inflammatory cells. At 1, 2, 4, 8 and 9
week after the operation, the tissue samples of the implanted material and surrounding tissues were taken for HE
staining analysis. Results The constructed acellular matrix of placenta appears milky white spongy in
macroscopic view, HE staining indicated no cell residue. Under electron microscope, the internal void of the
material was obvious, and the crosslinking degree of the material was good. The total porosity was (77.54+
2.53)%. After subcutaneous implantation, the incision healed well, and no obvious inflammatory cell increase was
observed in blood routine examination. Seven days after the operation, blood vessel formation can be observed by
HE staining in the sections of the implanted materials. Moreover, the addition of umbilical cord mesenchymal
stem cells can accelerate the fusion of the materials with the body, promote the in-depth growth of cells and
vascularization. Conclusion Placental acellular sponge matrix material has good biocompatibility and can be an

ideal source of tissue engineering materials.
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