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Biological characteristics of human umbilical cord mesenchymal stem cells: cold
trypsin digestion versus tissue explant method in vitro

Zhang Fei, Wang Yi-xiong, Wu Zhong-yan, Li Gui-cai, Cao Peng, Wang Wu (Department of Orthopedic
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Abstract

BACKGROUND: Cold trypsin digestion is rarely reported to culture umbilical cord mesenchymal stem cells.
OBJECTIVE: To compare the biological characteristics of umbilical cord mesenchymal stem cells cultured by
cold trypsin digestion and tissue explant method.

METHODS: Human umbilical cord mesenchymal stem cells were isolated, purified and passaged using cold
trypsin digestion and tissue explant method, and then the first adhesion time and cell cycle were recorded.
Morphology of umbilical cord mesenchymal stem cells was observed under inverted phase contrast microscope
to draw growth curve of cells at passage 3. Flow cytometry was used to detect the surface markers of passage 3
umbilical cord mesenchymal stem cells, and Nestin expression was detected in passage 3 cells after 3 days
culture in neural induction medium by fluorescence immunochemistry staining.

RESULTS AND CONCLUSION: These two methods were both successful to harvest umbilical cord
mesenchymal stem cells, but the first adhesion time was earlier in cells cultured by cold trypsin digestion than
tissue explant method (P < 0.05), and there was no difference in primary cell cycle (P > 0.05). Under the inverted
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microscope, cells grew adherently and presented fibroblast-like shape. However, the minority of primary cells under
induction of cold trypsin digestion was polygonal, irregular, and had larger cell volume than those cultured by tissue
explant method. Passage 3 cells cultured by tissue explant method showed faster proliferation rate than those cultured
by cold trypsin digestion, and at logarithmic growth phase, cells cultured by these two methods were significant different
in cell number (P < 0.05). Two types of cells had a uniform cell phenotype, both of which expressed CD29, CD105, but
did not express CD34, CD45. Under induction, passage 3 cells cultured by these two methods were both positive for
nestin. These findings indicate that these two methods can both be used to culture umbilical cord mesenchymal stem
cells, but the tissue explant method is more suitable for culture of umbilical cord mesenchymal stem cells and exhibits

less damage to cells.

Subject headings: umbilical cord; mesenchymal stem cells; cell culture techniques; cells, cultured
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Figure 2 Growth curves of passage 3 umbilical cord mesenchymal
stem cells cultured by two different methods
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Figure 1 Morphology of primary cells isolated by different methods
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Figure 3 Flow cytometry identification of surface markers of passage 3 umbilical cord mesenchymal stem cells isolated by tissue explant method
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Figure 4 Flow cytometry identification of surface markers of passage 3 umbilical cord mesenchymal stem cells isolated by cold trypsin digestion
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Figure 5 Morphological changes of passage 3 umbilical cord mesenchymal stem cells isolated by two methods under induction

Pl A S BEEEFRIOES 3 ARG (0] 78 BT+ 40 e 5 5 AL 5 R ILEIF IR (x100): B A ZAHRERE RN AR 3 AQNIFA A 78 5T+40 g
7 2 d JERIEYOE R nestin [H4(x200): C 25 B EIEEEE F4IM: D b BRARA WAL IR FR 05 3 AN ) 7 s 4153 3 d Ja e ie
&R nestin FH(x200); E 24 D K@ SE T 40 .

BV T AT AEHE A U E AR (025 I 1) 2
AT REMERU(P < 0.05), $ERA AL RARIFIRT
RSN A AR . IR VARG 40 22 34
ERSER, BRIKBIVNREIBE, L e 78 i T 40 <
brfE— PR, BT S AR R T bR K, WniACD29.
CD105, A13#iACD34. CD45, HATH 78+ 41l
Jie Aty 1) 7 5T T4 e 5 3 AR SR TR A, BF- T
W, IEANLG T A0 R SR G ——nestinZE 1%,
e DRI SO MUER Sy B 1SN M, ARERALAET TR, K
BB ) 20 1 SCARPRAZ i AU A IR I H B A 12 bR 4
Pk, 7853 Bon 1A T AR T B AR I O B B
P, LI ] 78 50T 20 B AR S8 FRRE IR b H A 1 i
T AR AR s S5 R (KI8T IR 45 AT LAGRAIE
AT R AR IAEE, A NAE AN BRGREE T 7] L
FIANSE. GFAP. NF-M. S100. TubulinZ:fpZ stk phss
RIS AR BT, SR LA 3 A 1) 7 9T
20 ML S 20T A LA D ol A B AT AR NS LI T A
Pige it T S M A

SR R B T ATE S A BN RER TR
S () 78 5T A0 P AT AR AR T s b i i 28 T4
HEIBE T HEBIEMPL R TIRIAT, TFTIAG CUKFE
PR, AT A, A IR I 18t L e A i e ]
RIS, MHTBSRET RIFIKRIE, it m 2
B, MR TR R SRR AR I AR
B, AEHAR TR AL BE ST, b T A .

6618

R e T AR B AN HTE L I T AR A BE
FCATE I AL, SOBRE T AL AR T LIRS 77 N
HPE) FE T4, HIFRA R PR AZ R, HIXTTE
B AU HLIN TS, MU A 2 BB WO T8 R
NI 7e T4, AHEABE BT REA T AL .

Bl BRI BEARFE—WEERTHRERBEEIRL
HE5W.

fEZ T F—1F4 . BAE AT EREE, F—. =%
T, FZ. wEEIRERTAE, FEE R, @i
T, HF—EH Al A LFE R,

FaEMEE X FRNETR T BAKA R F K.

REESK RAEBEH AU FALRAFTBERAXTEE A
WEEREZ4H, FRBAREHRERE, FRETIEREES
R aaf,

SR AKIE B R R T - R A8 A A T AT A UR A 4R
—Fr % e Tme, BHLRRFE. LARBIK. BHERE
JLR S AR A T R IGESH A, AL ER TR
FH T EEFeAT .

EZER XEAHRAMES, RIEI 5, REERE L
EHE, NERHELSE, LTAR.

#
#

4 BEXHK References

(1 S8R S, AR AT ) 78 0T 40 a2k A Lo
HERELJ] T 4 2R TR 9T, 2011,15(32):6064-6067 .

P.O. Box 10002, Shenyang

110180 www.CRTER.org



KE

NBFI T T LAY IELEEE: B (L RIA 5 TR

% www.CRTER.org

(2]

(3]

[4]

(3]

[6]

(7]

(8]

Bl

(10]

(1]

(12]

(13]

[14]

[19]

[16]

(171

(18]

[19]

[20]

Zhang YN, Lie PC, Wei X.Differentiation of mesenchymal
stromal cells derived from umbilical cord Wharton's jelly into
hepatocyte-like cells.Cytotherapy. 2009;11(5):548-558.
Woodbury D, Schwarz EJ, Prockop DJ, et al.Adult rat and
human bone marrow stromal cells differentiate into neurons.J
Neurosci Res. 2000;61(4):364-370.
Paldino E, Cenciarelli C, Giampaolo A,et al.Induction of
dopaminergic neurons from human Wharton's jelly
mesenchymal stem cell by forskolin.J Cell Physiol. 2014;
229(2):232-244.
Alves da Silva ML, Costa-Pinto AR, Martins A,et al.
Conditioned medium as a strategy for human stem cells
chondrogenic differentiation.J Tissue Eng Regen Med. 2013
Oct 24. doi: 10.1002/term.1812. [Epub ahead of print].
McElreavey KD, Irvine Al, Ennis KT,et al.Isolation, culture and
characterisation of fibroblast-like cells derived from the
Wharton's jelly portion of human umbilical cord.Biochem Soc
Trans. 1991;19(1):29S.
Mueller SM, Glowacki J.Age-related decline in the osteogenic
potential of human bone marrow cells cultured in three-
imensional collagen sponges.J Cell Biochem. 2001;82(4):
583-590.
TRV A3t 2 S, A8 — P AT SR A 1) 78 B 40 i 23 2 %
FrJTVR[JICDY AR 40 I 5140 i 2 i v 77, 2011,1(2):30-33.
IR, T, Dy, A NI 1] 78 5 AU 75 A6k o LA )
FEr R R A U] A E A AR5, 2013,17(27):4988- 4991.
EERAR, 2V BE BURTAR, A5\t i 17 78 540 Mo i) DRodi 2325 . 4k
A B VRAELI]. o g AR P 23K, 2010,26(8):1658-1661.
Shaer A, Azarpira N, Aghdaie MH,et al.Isolation and
characterization of Human Mesenchymal Stromal Cells
Derived from Placental Decidua Basalis; Umbilical cord
Wharton's Jelly and Amniotic Membrane.Pak J Med Sci. 2014;
30(5):1022-1026.
Tsai PJ, Wang HS, Lin GJ,et al.Undifferentiated Wharton?s
Jelly Mesenchymal Stem Cell Transplantation Induces
Insulin-Producing Cell Differentiation and Suppression of T
Cell-Mediated Autoimmunity in Non-Obese Diabetic Mice.Cell
Transplant. 2014 Jul 15. [Epub ahead of print]
Constantinescu A, Andrei E, lordache F,et al.Recellularization
potential assessment of Wharton's Jelly-derived endothelial
progenitor cells using a human fetal vascular tissue model.In
Vitro Cell Dev Biol Anim. 2014 Aug 15. [Epub ahead of print]
Ribeiro J, Pereira T, Amorim |,et al.Cell therapy with human
MSCs isolated from the umbilical cord Wharton jelly
associated to a PVA membrane in the treatment of chronic
skin wounds.Int J Med Sci. 2014;11(10):979-987.
Alunno A, Montanucci P, Bistoni O,et al. In vitro
immunomodulatory effects of microencapsulated umbilical
cord Wharton jelly-derived mesenchymal stem cells in
primary Sjégren's syndrome.Rheumatology (Oxford). 2014
Jul 26. pii: keu292. [Epub ahead of print].
ThG e, 2R, 38 A 2SI BE AR IR IR R SR IR ) 71
SN MR R EE[J]. 1L 4R B2 2,2011,51(15):39-41.
He ST, IR BRI 1R, A ARSI AT IR IFT A B 5 R) 785l AT
ST A ). b 24 2% 4, 2012,32(19):4193-4194.
KBS YE, S KB, B AL, A5 NFF A R) 78 0T Al M AN TR] 23 25 0 15 10
FOR LR [J]. AR 2 4% 7,2013,93(32):2592-2596.
5 T 2R,V SCHR, TR AT, A5 iy Wharton 52 F i) 78 J5T 40 A 1) 4K
B SEIRAF T[] T AR R R &, 2007,27(12):930-935.
WS 1 8 i U6 S AL A5 TS B RO NS i i) 70 3 o 8 97 0 vk
[J1. 7 R R AR B 22 20 4,2013,21(1):44-49.

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

[21]

(22]

(23]

[24]

(29]

(26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

[34]

[39]

(36]

[37]

[38]

PR AT 2P 5, 55— T A JBF 7 1] 78 5 T4 e 23 0
FETTEJ] P A g i 5 4 s A TR, 2011,1(2):30-33.
LS, R i, W25 2 IR R AR R WAL I TR FL I
VUL A P L AR [J]. H B2 24545 79,2013, 11(20):401-403.
KU, R, P, A5 RO U R A RN BT vk
U] s AR R %, 2012,29(5):880-882.

Massood E, Maryam K, Parvin S,et al.Vitrification of human
umbilical cord Wharton's jelly-derived mesenchymal stem
cells.Cryo Letters. 2013;34(5):471-480.

Tantrawatpan C, Manochantr S, Kheolamai P,et al.Pluripotent
gene expression in mesenchymal stem cells from human
umbilical cord Wharton's jelly and their differentiation potential
to neural-like cells.J Med Assoc Thai. 2013;96(9):1208-1217.
Mikaeili Agah E, Parivar K, Nabiuni M,et al.Induction of
human umbilical Wharton's jelly-derived stem cells toward
oligodendrocyte phenotype.J Mol Neurosci. 2013;51(2):
328-336.

Messerli M, Wagner A, Sager R,et al.Stem cells from umbilical
cord Wharton's jelly from preterm birth have neuroglial
differentiation potential.Reprod Sci. 2013;20(12):1455-1464.
Kim MJ, Shin KS, Jeon JH,et al. Human
chorionic-plate-derived mesenchymal stem cells and
Wharton's jelly-derived mesenchymal stem cells: a
comparative analysis of their potential as placenta-derived
stem cells.Cell Tissue Res. 2011;346(1):53-64.

Baksh D, Yao R, Tuan RS.Comparison of proliferative and
multilineage differentiation potential of human mesenchymal
stem cells derived from umbilical cord and bone marrow.Stem
Cells. 2007;25(6):1384-1392.

De Bruyn C, Najar M, Raicevic G,et al.A rapid, simple, and
reproducible method for the isolation of mesenchymal stromal
cells from Wharton's jelly without enzymatic treatment.Stem
Cells Dev. 2011;20(3):547-557.

Weiss ML, Anderson C, Medicetty S, et al.Immune properties
of human umbilical cord Wharton's jelly-derived cells.Stem
Cells. 2008;26(11):2865-2874.

Karahuseyinoglu S, Cinar O, Kilic E,et al.Biology of stem cells
in human umbilical cord stroma: in situ and in vitro surveys.
Stem Cells. 2007;25(2):319-331.

Hu'Y, Liang J, Cui H,et al. Wharton's jelly mesenchymal stem
cells differentiate into retinal progenitor cells.Neural Regen
Res. 2013;8(19):1783-1792.

Joerger-Messerli M, Brithimann E, Bessire A,et al.
Preeclampsia enhances neuroglial marker expression in
umbilical cord Wharton's jelly-derived mesenchymal stem
cells.J Matern Fetal Neonatal Med. 2014:1-6.

Yan M, Sun M, Zhou Y,et al.Conversion of human umbilical
cord mesenchymal stem cells in Wharton's jelly to dopamine
neurons mediated by the Lmx1a and neurturin in vitro:
potential therapeutic application for Parkinson's disease in a
rhesus monkey model.PLoS One. 2013;8(5):e64000.
Balasubramanian S, Thej C, Venugopal P,et al.Higher
propensity of Wharton's jelly derived mesenchymal stromal
cells towards neuronal lineage in comparison to those derived
from adipose and bone marrow.Cell Biol Int. 2013;37(5):
507-515.

Skl VS S I DN o/ B e aed N R A N I
[ R #1552k, 2012, 18(7): 615-618.

A, W AR T A A, S5 AR A5 S N B () 78 S50 T 400 L [
T4 AR oA [J]. P E 412 TR F5E,2014,18(1):75-80.

6619



