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Abstract

Objective: To explore a simple, economic and highly purified modified method to isolate and cul-
ture the endothelial cells of rat thoracic aorta. Methods: Under an aseptic condition, the thoracic
aorta was harvested in a male adult Wistar rat anesthetized with 2% pentobarbital sodium. After
having removed the peripheral connective tissue and fat, the thoracic aorta was turned inside out
to expose its intima. Then, the thoracic aorta ends were ligated with the sterile silk thread, and
thoracic aorta intima was digested with 0.125% trypsin for 18 min - 20 min in centrifugal tube.
Cell growth and cell morphology was directly observed under inverted phase contrast microscope;
immunohistochemistry and immunofluorescence method is applied to detect and identify if the
primary culture rat aortic endothelia cells (RAECs) are the vascular endothelial cells by their
combining reactivity with VIII factor related antigen antibody. Results: After 3 - 4 days, the cul-
tured rat aortic endothelial cells were distributed on the basement of six-well plates in a cluster.
10 - 12 days later, the adherent cells spread to cover most bottom of culture plate with about 85%
of the adherent cells in a confluent monolayer, and show a typical cobblestone appearance which
is the characteristic of the vascular endothelial cells. In addition, immunohistochemical staining
and mmunofluorescence staining with monoclonal anti-Factor-VIII antigen antibody in culturing
RAECs were shown by the tan and green fluorescence positive reactive particulate matter found in
most of the cell cytoplasm, suggesting that the primary culture RAECs are the vascular endothelial
cells. Conclusions: Just using the concentrations as low as 0.125% trypsin, our modified cultural
method of vascular endothelial cells is a convenient, economical and applicable one with a higher
cell activity and purity, no needing the expensive collagen enzyme and endothelial cell growth
factor.
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HE: WREF—MER, LFNRAROARMNE N RARDBEFRTE. Tk RA2%KEHRZ
IR Wistar KR, ELEFM TR ESIKLI3~4 cm, FREFHBNLE/MAENERE, HLKEH
kPN, LL0.125%JRE A L18~20 min, FEEEMEEME T HENEHRAEKMA RS
A, 4353 L P S B 4 AR G B SR AR B VIR FAH RHL R B AR 45 A 0L, R AR AR ML W K2
HMEITERE. SR KFH0125%FEEABERBALTIRGERAE KR ESNKILE N EAR. £
3~4 KRR, HHEKEFBES M TALEFRE, 210~12R0, HflEEK Z 8 6B KN ET
RE, L185%H4IRICEREE, ERRAK “WBIE” HNRAMRRE; it eEALMLETE
THER TR VINE FHXURETGSE S 1B 0L, KIKS HA MK 2 IR BRI SR . 5 6 B FH S B
ERSERFROAREERMNENRAME. ik ARRWAREFTERERME, ATFRERE
0.125%5%%EIE&EHEI%EX&E?EEE‘JE&%WEZ%BE, AREBERNREELARARERAT, 5
A AT B AL .
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1. 5|18

I3 P Bz 41 i (Vascular endothelial cell, VEC) & AF1E T MUE BE 5 MK 2 (M I R AR B b, AMUS 5 g
FIERG T HAASVERK . KESBEh A EEEH 1], VEC FZEABIIREAH : BN F ALY 1L
TR T IUE AU AR S R Ik Bk MR SRR L B DL S AR BT s 7 Lk 8 PR A K I A B PR RS
B VRIS LSS DR IR 5 X T T I A P 2E 4 I 4 48 (thromboangiitis obliterans, TAO)SE )& [l ifl &
PRI R AR Fe 8 B R X [2]. VEC 2 NAMEE, R R Bk 405, 518 VEC DiRe it Ha
N DiRe & FL, AL IME R P IHRIIEA, HSRERE. MREEERNKE . KEEEVIRR
[3]. VEC RHAGMITIRN R —, LL VEC @B I B AR, 72 N T0 MU iR I
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B AR RO IS B 2 S U 9T (4] [5] [6]. AJFFERIKA B 4 (HUVEC) 2 B 1 A SNt 5% f i F 0 A 2 4
Ml FEHEE HUVEC &5 JAGMEETE, SCIsmBVELE, H2& Nk i B 40 Mok U5 T #8 k i JE 3h ik .
KR BB TR, BRI, W77, HS5 AR, (H5 857 RURE A E 3K
W R 20 S LA N AE R [ 7] PRIER R, — B4R B, SEH . SRR R4 A K SR = Bh Kk P R 4 i (rat
aortic endothelia cells, RAECs) /3 B85 75 vk, HABEER L. HArE N 4ME WIZEEL VEC 77 a5 6L
PGS AP E I AR SE, IR AR — SR R 2 AL [4] [5] [6] [7], J@ikxs IR Tl sk s 45
fr, IESE 7 REENACIRI A, 20l e E S8, ool 7 EARK R 280k 8 A Bz 4 15 5% 07
o IR TAER, WM RIFH VEC. N TAO. U AVE IR « risg ifin & A8 sl il 5 45 52 S ATkt 73 1)
TR TR K SEER B A . AT .

2. MN57E
2.1. KR

2.1.1. FERFISNH

FRPURAE L RP1640 15773 (JL 3L Solarbio B A BR 2 71), JG 4 MG LM DY 25 £ 4 TR R R
AF]), JEEABGEE Gibco AF]), PBS (L FR2AMHARGRA), FVII £ 5 ik o s L
PWTRARA ) KA FEPR 1g RO P2 SN BB AR R A A B G TAES O E
FHEUTHEESARAA), CO, BiRfa( HigEyT M) ), BIEMERME(HA OLYMPUS A#]), *
H 2 (H A OLYMPUS A ).

2.1.2. Rz
TEE U Wistar KRR 2 R, A& 200~250 g, HIFE B R2HEE E B s e i ik, shi & i
[F B RFLI s 0, g5 SCXK(#), 2008-0001].

2.2. SEWFE

2.2.1. RAEC s BEfIEH

Wistar KR 2% B HZ BRI, T &0 NITIFIERE, 70 BRI 3~4 cm EBIIKBONEH W
P PBS HiF e, FHIRBIBRNGE 7 2 bR Bk AN A G 4R 23 R a7, 5 PSR K 3 i A s ke B 1) L
M. BRI M BR A SR A BT 22 5] ARG S A7l FaMKE I, gEE 2t im 45 L E kT
—i. FAMEMRETI GG, RS RAME N7 —miR R N Esh ik ER . KOs
M E SR I A AT NDYE, A S EE K PImRE L, HFRAE TR KT e B BT R 0 B K R i
I A 1 2 BT BK 9 3 6 4 % A o K B T PR E B IR S8 AR N6 2~3 ml [ 0.125% 5 285 A B 1 25 08
BT 37CAKHB B, WAL 18 min, MIAZEREE 10% FBS B2 4 1- 784k, WEETHALI, T 1000 r/min
B0 5 min, 3BT, EREDIE RGN NN 20% FBS 1) RP1640 5578 HE &, IR, BEREN
RN . TAN 37T°CHI 5% CO, 57 F7. W E 3~4 RITYHMINGEE, PR, 2 Jafk% 2~3 d
WK, TEBIE A ZE R T S A KA L

2.2.2. RAEC s 5155

JRAREE TR RAECs W H 20 10~12 d, ZEMSEEANAE 55 3/4 DL B SFLIE TR, 29 80% ¥4t M fil &
BRI RIAT AR . FEE5 TR, FH 0.01 mmol PBS 3PLIRRTFRIR 2 UK, NN 1~2 mL 0.125%J5 8 (1 EHH 6
2] 2~3 min, FpEE NI A AL AR S, SERDIIANGE RS 10%06 4 M35 ¥ RP1640 ¥ 7Rl 2 1LiH AL,
PR 42 0 I S WRAT il it e A M BE R A0, #ER8 %) 10 ml B0, =R N L 1000 r/min B0 5 min,
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7 b3, VU AN 10%06 4 MIE 1) RP1640 3575 3 mL, FHEWITEARERYS), HIEMHE
BB R UL BA2~3) x 10N AR ) 25 om’ (EERHE IS, BT 37C CORiFAMAMH
R A Bz 240 ffL 0 B I ) BT AT AR L A o, AR ARBE IR 4 h S IR 0T DARR 2R BE 2« 4, LU
2~3 d Bl — Uk, fRIERH 22 WA T R A A KA O

2.2.3. RAECs S FEME
R R, SR TAIEMZE DS NS4 KM ASRE, JEAiE.

2.2.4. BRAWEEE RAECs [3]

B =ARK S 24 FLES IR AOAEARGIME, Weor SN2 (AR AL, 4N & A RE e, Wk
FRFRM, LA 0.01IM PBS ¥t 2 X, £ 40 g/L 2 B[ € 30 min, H PBS ¥ 3 Ik, 408 3%H,0,
FURIZIE 30 min, LUKIE PR EALYIEE, PBS Yk 2 X, 0.3%TritonX-100 % #IZ 7 30 min, PBS ¥t 3 /X,
WhN 5% BSA B AW, =i 20 min, A ZEZRBWEABE. REINARBE(1:100)Factor VIII Fitfk, 4°CiEE
I, HPBS ¥ 3 Uk N2 P, =EME 30 min, PBS ¥E3 K, “EEBOE(DAB)EEE M, B
B R SRS E], AR BEGE, AAKERAEE Y, ZAWKEEG, PBS R, EUGRAEL TSI
Jo F PBS AU Factor VIII $itfdk, HARBITRAA, 1EAPIPEXTHE.

2.2.5. REWEHPEBIFARLERE RAECs

BUEKT 25 om’® (MRS RIS 3 ARAIM, ALREF T 24 FLIGFRAR,  BEALA A SEI6 20 AN 25 (9 561 iR
4, EYRM A KR A YRR S, W2 R 9R M 0.01 mmol PBS JE¥E 2 7, £ 40 g/L £ T 5 30 min
J& 15 H PBS {56 3 IR, AR E0N 3% Hy0, IR 30 min, LUK N YRS SRS, PBS ¥k 2 1K, 0.3%
TritonX-100 =2 30 min, PBS ¥ 3 X, N 5%BSA £, =i 20min, BEZRWIA. K5
N 1:100 # BRI 58 VI K FAH = PUJR FactorVII-related antigen, FactorVIIDFii&, 4 CiE&EEHK. K HH
PBS ¥t 3 ¥, N SR EER 76 R (FITOM L) 1gG Fifk, =i E T %% 30 min, PBS ¥E3 Ik, 1
PO RIER T MY s I .

2.2.6. RAECs ZHHf7%E 71460

4.0 g G I VKBS , 155 6 WIS 78 0 Wi 5 € 5 2 100 ml, 2340 IR TI 4°C ORAF-
Il B 0 PBS #ifE % 4 g/L. T RAECs AR A2 8 K EL 50 pl 4 MBS 50 wl 1) 4 g/L S iER S,
1 T AN 182 4 2 W 7 G N o X L I s i T )l N B S A a1 k82 S e
R THRISAIE (%) = IEA0HEY S i3 < 100%, M fRES 3 &, BCFME.
3. R

BB AN 2 B P BRI 3 RGN 2B = ETE, BASURE], 2ERIREEZ AEE 1(A);
Rt 11 K, 404 K78 w5 S FLBORAR I 85%LA L, S8 VEC SLRLfK) “REGIAT 7 FERFAE(E 1(B)).

3.1. RAECs RiEALEE

MNH$T VI B F AR PUR AT R H LM 22 2, 45 R B8 DAB J2fEYE, 200 1 400 £5 254
B3N W2 BIGH M3 N A RE R R (A 2).

3.2. RAECs g 4 E

Pt VI RFH PR PR T S 9 e e tt, 400 5586 0Bt N W Z2 40 i i 2 B4 €7 Y6 FE 1k
S 3)o
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Figure 1. (A) Rat aortic endothelia cells (RAECs) after 3 days culture, which appear to be like triangle or polygon (x100);
(B) RAEC:s after 11 days culture, showing a slabstone-like changes (x100). Bar = 25 um (A, B)
E 1. fERERHETHES 3 XA)F 11 X(B)BIAR ER)EKIE R MR SFEHFE(<100)

Figure 2. Immunohistochemical staining with monoclonal anti-Factor-VIII antigen antibody in culturing RAECs (A: %200,
B: x400). Bar = 50 um (A,B)
2. RAECs F I BBFRE ST VI B FHEXRERIEBHME(A: X200, B: x400)

Figure 3. Immunofluorescence staining with monoclonal
anti-Factor-VIII antigen antibody in culturing RAECs (x400)

3. RAECs § VIII B FH XN RIER AL ERME(x400)
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3.3. RAECs 7& 774650
TEAERE RIS, WA G0, SNEAEE > 95%.
4. Wit

VEC WM B AR A N RER bR, kWt VEC B EER N /W Ihae, wlR=y i BE
WIENE . YEREMLAVIRAS 22 Hh I8 i D e P WA ML 5K (1] S EE IR VEC BN AH I (1) B8 AR 45
R, LR MU R I AR AN I A A5 5 S AT T FR R e e (3], KRR R B AR . UM
HARARRE, it 70 B 57 KB 23k 9 B 4T (RAECs) # T T~ A_E FIHI R BT 9t . A 9% RAECs (11557
TR R TR AN TS

M P R AR I ISR T, IR ESHLZE, FERIARIEM SR, HARIME L KA
THAVE . MY, ARG A R SIS IS AR B IR, (HAAAEE RARRE TR R, CRAK, BA
MAEA R 53 B3 7RI AR Th A R B B IR 2 5 3 D0k AR W AN AR I P R A IS G SR S [4] [5] (6] [7]. KB
1) ZN K R AN, TRl B ko 32 22, SR BRI 3 Bl K L/ P R 240 PR ARG 9 L e R A o ML) 25
R HeyE SR BOR BRI PN 7 0 B F 5 1 5 YR 2 oAt i A B AR B, 0 JL4F R LR T B A iR B . — %
(R BRI AR B 75 N R Al = I, BB R 2 ELV AL (RN I 238, 1T 22 20 BRI A0 vk TR R 4T 4
A M B LA S G S B IR R (8]0 ANSLI R K E IR NI ANEE, FIFHSE & 4454 T RJ& I
P O E S T, DU FRE BRI TV, SR e BRI N B2 i, AR AR SR A A RAECS
XoF ok il A5 ol T A4 A Y Y- i LA R RS R R, SR RIS R [A) 2 el W A AL A%, 321 7 RAECs
FIAERE o T 2 RSEION ELR R B, BL 0.125% 5% 0.25%34< FE (1) g 25 11 B 50 )95 46 18~20 min £ 10~12 min
FRELP) RAECs Hg: 4l o B 2 51

WA 2 A7 REFFR FLAE KRR e, R HEA M EBRE, MsH VI B T2 N R
S FR EPERFAES] [7]0 EARSLIG T, FATESTEEFRE R I HAK L 2 52 B a 7 IRE
KOLE 1), RARZEHRNSS R R MRS 7 A 2 VI B 7 AP AR, A IIE N
BEAA, N T % e B EEPECLE 2).

X gt B R DU 2R A B BTN AL 3R B RAECs,  LAZE S AL A ARG — 5 B v P B2 40 B 4 B 1) 5 9%
BRI, RGPS, AT RLE— BRI o R AR R R R R 1 Bl LRV A VE IR IS 7R B RAECs
B, R DL N R R s O S Io if A I i R R 2708 40 S Bl Bk P R, 4 L A v i e S P, &
LAY T Bk S AT RERR 25, RI& SIS EA R, A ORA 32 BN bk N T S R 1 Rl A, @ik
PR3 P JR B 1 T AR PR R o) 2 A T o S5 () G, A 2 BRRE 7 /0 TH AL Bk e 248, SCmTigb
RAECs i RIS N R HZA AR ;. @JFEARE TR I RAECs X & FRERE S, T 20%M6 4 LiE
ISR TR, AEARAI AT A 10%~15%06 4 L3 35 7R R 77 s @JEARKE 75 8 F 7S FLARCFRAR , 141
el A E s, JEd e AR AR KR T, B AR

AITERES ARG 577 %10 RAECs, FIUVEEUF, #HAEAGT I, JF H s 30 i 40 i 4f 5 A ) #5AH
XL, A VEC B AAREAY (1) 5 N7 DA RO O L5 v Jgg I A A Js A IfL 948 52 56 R AR LR RO T 4
BT HAR RIS

EHEWmHE

5% [ ARl 400 H (No. 81660751, 81660151, 81260504,); VI.7444 5 s 0 A& it %35 H (No. 20161
BBG70067), {LPE4 H AR R4 H (No. 20171BAB205085).
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