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Combined enzymatic digestion method used on primary culture and biological characteristic identifi—
cation of atrial fibroblasts of canine
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( 1. Department of Cardiac Internal Medicine Capital Medical University Affiliated to Beijing Anzhen Hospital Beijing 100029
China; 2. Experimental Center Beijing Institute of Heart Lung and Blood Vessel Diseases Beijing 100029 China)

Abstract:  Objective To explore and set up the methodology of isolation cultivation and identification of canine atrial
fibroblasts( CAF) in vitro. Methods The left aurcle of canine was derived from aseptic operation. Atrial fibroblasts were isola—
ted using papain together with type [ collagen enzyme and cultured in vitro. The growing states of primary atrial fibroblast were
observed under the inverted phase-contrast microscope; cellular morphology was observed after hematoxylin-eosin staining; fi—
broblasts were stained by immunofluorescence with fibronectin vimentin and discoidin domain receptor 2. The CAF prolifera—
tion profile was analyzed by curve of growth and WST-8 assay. Characteristic of DNA cell cycle was analyzed by flow cytome—
try. The influences of different culture medium on the growth of P, fibroblasts were observed. Results It was observed oblong
cells grewing with adherence one day after the atrial fibroblasts isolated and cultured using enzyme digestion method atrial fi—
broblasts grew with long fusiform shape quickly after 3 days and the fibroblasts remained monolayer and arranged closely after
7 days; cells arranged a long spindle spiraling after HE staining. The expressions of fibronectin vimentin and discoidin domain
receptor 2 were positive after immunofluorescence staining. The cell growth curves of P, P, P, were like S-types cells in the
optical density value changed significantly from the third day to the fifth day. The rates of G, /G, phase cells of P, P, P, were
(56.83+1.72) % (68.10£1.33) % (68.23 +1.33) % respectively and there was no variances in cells of P, P, P;( P>
0. 05) ; the rates of( S + G,) /M phase cells of P, P, P, were(43.17 £1.72) % (31.90 £1.33) % (31.77 £1.33) % re-

spectively and there was no variances in cells of P, P, P;( P >0.05) . The proliferation of P, was higher in dulbecco modified
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eagle/Nutrient Mixture F42 medium than that in RPMIH640 medium( P <0.05) . Conclusion CAF can be isolated quickly

and cultured stably by enzyme digestion method which can supply plenty of seed cells for studying CAF.
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Fig.1 Primary CAF cultured enzymatic digestion method

( x50);B: 3 (x100);C: 7

2.2 HE CAF P, CAF HE
80% ~
90%
( 2).
2.3 CAF P, CAF
FN. .DDR2

(91.2 +5.6) % .(86.7 +2.5) % (82.3 =

2.8) % a-SMA ( 3).



84 - http: //www. xxyxyxb. com 2014 31

2.4 CAF 70% ~
80% 0.25%
1d
3d
80% ;
3~54d 1
o P,.P,.P, ( 4
! - " - .. - 4 K -~ 3
v » - .
% - 2/ - l_ i Y o
E ) AR Y w 5 2
L ) - . :
Ay AR "~ a" VP& AFN; B: - C: DDR2; D: a-SMA.
V& . - e
o3 WMt TG b e 3 P, CAF ( x400)
Al x100; B: x200. Fig. 3 Immunofluorescence identification of CAF in P,
2 P, CAF HE ( x400)

Fig.2 HE staining of CAF in P,

AP B:P,; C:iPy0
4 P,.P,.P, CAF( x100)
Fig.4 CAF of P, P, and P,( x100)

2.5 CAF 7d P,.P,.P, P, CAF 2.d
24 h 2~54d 3~54d 2d
5d “ (P <0.05)
- - 7 6~7d 3~54d
“S7(5), (P <0.05)
121 CAF
107 S CAF 3 5 o
=g s 3 2.7 CAF P,.P,.
S il P, G,/G, (56.83 £1.72) %
35;4 (68.10+1.33) % .(68.23 £1.33) % (  6)
g o A G, /G, (P>

0.05): P,.P,u P, (S + G,) /M

R 7 P (43.17£1.72) % .(31.90 = 1.33) % . (31.77 =
1.33) % (S+G,) /M
5 P,.P,.P, CAF (P>0.05) G, /G,
Fig.5 Growth curves of CAF in P, P, and P, (S+G,) /M

2.6 WSTS8 1. PP, (P<0.05) .



085.

1 P,.P,.P, CAF
Tab.1 Vitality test of CAF in P, P, P,

(xxs n=3)

4 5

6 7

2.639 +0.196* 2.409 +0. 154"
2.631 +0.266" 2.415 +0.174*
2.594 +0.216* 2.434 +0.176"

2.056 £0.242  1.964 +0.192
2.017 £0.227 1.957 £0.214
2.056 £0.115 1.878 £0.221

1 2 3
P, 1.862 +0.186 2.124 £0.211 2.298 £0.117*
P, 1.824 +0.167 1.927 £0. 141 2.264 £0.196*
P, 1.803 £0.203 1.813 £0.118 2.123 £0.281*
1.2.6.7 “P<0.05,
#] 8]
&l

A P A

- " s 0o 150 200 2%0 AN 50 ) 50 00 h"s'n A'::ﬂ'n %0
AL (FLALIN-PI) SEALARIE (FLALIN-PI) TALIRIE (FL3LIN-P1)
A b C
AP DNA  ;B:P, DNA  ;CiP, DNA
6 P,.P,.P, CAF
Fig.6 Cell DNA cycle analysis of P, P, P, CAF
2.8 P, CAF 3 4 5
2, 2 P, CAF 6 7
7d (As) o DMEM/ RPMIH 640
F12 1 2 ; 3 . DMEM/F12
5 2 d (P< CAF 3 5 RPMI-
0. 05) C 6 1640 CAF (P<
7 (P< 0.05) . DMEM/F12 CAF
0. 05) o RPMIH640 1 o
2 CAF
Tab.2 Vitality test of CAF in different cultivation system (xxs n=3)
(Asso) 1 2 3 4 5 6 7
DMEM/F12 1.288 +0.104  1.417 £0.976  1.913 £0.116* 2.339 +0.131* 2.762 +0.467* 1.724 £0.015 1.658 £0.755
RPMIH 640 1.196 0. 121 1.243 £0.237 1.374 £0.588 1.763 £0.541 1.818 £0. 104 1.453 +0.083 1.443 £0.237
RPMIH640 “P<0.05.

3 5
60% ~70% AF

56

. |
78 10

DTT



.86.

http: //www. xxyxyxb. com 2014 31

; BSA
o I
DTT  BSA
N AF,
CAF N
1 2 o
FN
2x10° 2
o FN
FN
11 ,
DDR2. DDR
DDR2
1243 . FN\
-DDR2 CAF.
P, P,.P, CAF “S” ;2~5d
;o WST=8
(A0)
3~5d CAF
; 2 "G, S
G, M, G,
S—G,—M
CAF
70%  G,/G, 30% (S+
G,) M
. DMEM/F12
RPMI 1640
DMEM/F12 CAF o

CAF

|

10

11

12

13

14

Dawson K Wu C T Qi X Y et al. Congestive heart failure effects
on atrial fibroblast phenotype: differences between freshly-isolated
and cultured cells J . PLoS One 2012 7( 12) : €52032.

Jalife J. Mechanisms of persistent atrial fibrillation J . Curr Opin
Cardiol 2014 29( 1) :2027.

Burstein B Qi XY Yeh Y H et al. Atrial cardiomyocyte tachycar—
dia alters cardiac fibroblast function: a novel consideration in atrial

remodeling J . Cardiovasc Res 2007 76( 3) : 442452.

I 2011 28(5):
541-547.
Harada M Luo X Qi X Y et al. Transient receptor potential ca—
nonical3 channel-dependent fibroblast regulation in atrial fibrilla—
tion J . Circulation 2012 126( 17) :20512064.
Parthasarathy A Gopi V Umadevi S et al. Suppression of atrial na—
triuretic peptide/natriuretic peptide receptor-A-mediated signaling
upregulates angiotensindI-induced collagen synthesis in adult car—
diac fibroblasts J . Mol Cell Biochem 2013 378(1/2) :217228.
Xie X Liu Y Gao S et al. Possible involvement of fibrocytes in at—
rial fibrosis in patients with chronic atrial fibrillation J . Circ J

2013  Epub ahead of print .

T 2013 34(3):360-
363.

I 2010 17(2) :4042.
Kim K H Kim T G Bruce K et al. Dynamic expression patterns
of leucine—rich repeat containing protein 10 in the heart J . Dev
Dyn 2007 236(8) :22252234.
. PEP4-SOD1
I I I
2013 30( 8) :613-618.
Camelliti P Green C R LeGrice L et al. Fibroblast network in
rabbit sinoatrial node: structural and functional identification of
homogeneous and heterogeneous cell coupling J . Circ Res
2004 94( 6) : 828-835.
Goldsmith E C Hoffman A Morales M O et al. Organization of fi—
broblasts in the heart J . Dev Dyn 2004 230(4) :787994.

J. 2012 29( 11) : 870-873.



