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microvascular endothelial cells, BMECs) 5¢ il H: 57
FEDIfE, BMECs BEIE LR %+, Wn TNk
g2 O I T o (S I S T s
BBB!"'*), [k, BMECs 43 B FIKs 37t # ik
S BBB LT A . ASHIFSE AT [ R R
B ot R KA RE Bk Ay S0 BAORE, ER AT T S
BMECs W73 B MIEE TR, a2 otk R ph 2
PG 1) K HL I B LS mb A kL, o RS 259
F TSR L T 4R

1 MES A

1.1 SRR

Tt F AKE A (25.0241.03) g A BB
R UL F A P A AR IR b . SRR AR T
43.5 cmx57.0 cmx69.5 cm [ K R G H, KR K
(27.0£0.5)°C, pH 7.07~7.62, HLH34A 2 L K,

S 3K A  DMEM (i, 8114031) 535
FERG A M7 (FBS, 10099-141) ¥ H Gibco 24
) B R -4 B (10269638001) 1 [ Roche 23
m); AR JF G (2275MG100) Il H Biosharp 23 ),
Bbt NI F L 5E BEHTIA (bs-2974R) I [ Bioss 2
Al ; PR 1gG BUik (SHB134), 4, 6-JiKAk-2-
LN (DAPT) {2 (57 (AR1000), 4 75 5% Fil & -
W E E AW (SABC) I F| & (SA2002) 1 H
Boster A Fl ; BRERR 1 (C8062)., i EAZ % R
fif} I(DNase | i )(D8071). Percoll(P3870)., 71 KK
(H8070). PUmkis kb ik (MTT) 57 & (M1020) ¥
W4 H Solarbio 7y wl, %M B 4T 4 A K K 7 (bFGF,
400-29) Il [ Peprotech 23] .

TG CO, 4IE55E4E (Sanyo, HAY),
G TAE S b a AR IS IR AR il i A PR A,
15 V8 R B U AL (Thermo Fisher, 6 ), 8] & 2%
e MR RS e, HA),

E Z9K 5 A 4 1 mg/mL REK : H
0.2% LTRECE ; 0.1% I AU . F] DMEM fig
B 0.1% ERG-/E . F DMEM Bt ; DNase |
fifi . PSR Eh 2 vh W (PBS) BL & ; 50% Percoll
(Bt 6 mL): 773 mL J5i¥#, 0.34 mL 10xPBS, 0.2
mL FBS, 2.46 mL PBS; DMEM 5¢ 4> 1% 3% % .
20% FBS. 4.5 g/L D-45i%3# . 110 mg/L [N Ei RN |
20 mmol/L HEPES, 100 mg/L iFZ4H. 3 pg/L bFGF .
1x10° UL 8% . 100 mg/L 5% %, LU ik
2851 0.22 pm LT IE AR BR A
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1.2 Lk

2 51148 2= BMECs 494 5 (1) 2 B
ek i 2 21 AR B S AL B, B 6 FUfE R SR Y R
BEMRE L, =% P LR (MS-222; Sigma,
% ) BRI, WSk AR BB S 75% L BRI 3 min,
TETCTR S5 T AT FE TR RS ek foi B, U 4 g
FE4H D-Hanks VR AURE TR, FHEEF BRI
[F G , 7 S W T 0 R 5 . K4S DA A Ak
S, I K e B 3] A K i K J5t FH G T D-Hanks ¥
TRUE 3 IR, ZJEH KR B 5T B2y 1 mm® ZH2U3
Iz 50 mL B0 AL (2) 2R 2 i
ZEREEAL . TE EARBEOETPINA 0.1% 1T 5
fiff (N 30 U/mL DNase [ ), FABEBIE I TWITE
WFRBEAIAM, T 28 °CHR% L 30 min, Z
JG7E 4 °C, 800xg #&F T B> 10 min, 7 LIHW,
I JES R UL TE HO A 0.1% 58 5 g 43 B (PN 7% 20
U/mL DNase | ) B7Z1%5], 28 °C &% 1H 1L 30 min,
KT 4 °C, 800xg 2&5F F &0 10 min, 7 L&
W, RBHLUE W . (3) B 4 By 43 855
] FR S UTIE M A 3 mL DMEM JE 380, &
TEIRSY G V-5l F 4 88 0 Y L% 286 JE 11 50% Per-
coll /X BS K Th, 4°C, 1000xg &.L> 15 min,
TC TR T 8 W GRS I AL 2 2 B R A
ko, ERUE 3K (4 °C, 400xg B0 5 min), FFEE
W, AR LU B, SE R AR R R AR
NG A AP AR TR RO R 2B R R, Jf e
HRAE b A B 2 40 B 2 B 2 1) 5 O R 35 o
PAT o

2 51|48 ¥ BMECs 32/~ & 4h1t Imi] S it
BB AT 20% FBS [ DEME St &5 7 5L fE
FHRS A 1 2V W 0 F IR A BRI i 15 7%
A, BT 28 °C, 5% CO, Ki 748 N B & 15 9%,
RiF% 48 h J5 B D2 bR A I B 1 41

ZmMAgst BMECs 09 S5 5% Ky
F2 4 BMECs 35 72 T 1 #0505 T W% 4 A
TEAS . WEBEE N AR R B A KRB, FFHA IR k.

VII A F #E s F e am gk
L v B A 48 ek BMECs I1 4 323 70% 1), 3%
R, JOW PBSIEVE 31K, 4% Z R HEEHE
I 5 20 min, VRS B R TN 0.25% Tri-
ton X-100 AL 15 min, (1241135 £ 30 min; F
FREAW, N1 300 (RELEL) BB — BT (R
POV 7B g i) B i, s TR
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4 °C i WFH—PL, JOW PBS L3 IR, T
fin Cy3 #ric i 1 24T % 1gG, 28 °C % F 30 min,
JC W PBS 30k 31K, % SABC, 28 °CH#H 30
min, FRHICHE PBS &V 3 k)5, ii% DAPI F
B PR 1 ~2min, FHAKEEY 30s, #E
5N W AUBE T MBI sk . R AL L 5 A AL
(200%), THELPHMEANMIAN 5, BB E S, &
5, BULHEAE M BHYE BMECs B4 (%):

BMECs 41i & =FH 4 4 At %l /40 B £ 200 A 45 <
100%

Z prmAE 2 BMECs £ K & e Mg %
HA 2 4E K i) BMECs il %40 i i, DA 4 AL
2x10* A~/mL #F T 96 fLAR T, & E 84,
HANHEE, SHANEMAE, T 28°C, 5%
CO, BrFR AN E G IR. rnlfEss R 10 20 3. 4.
5.6. 7. 8, 9d/aW LI MALEFRW, BN
A 10 lL MTT 555 4h, /NOFEE B, LIk
P 100 uL DMSO, #R¥%H5 5% 10 min fli2h 4

200 pm

EhR 1
LEFRO0d, 28597 1d, 3.19%5d, 4. 859 7d.

Plate [

FEOTAR, TR 492 nm A EEAR AL 1052 AL
WICAE . AR MR AR AR, 45 B BT 20O (H
YA BRZ: il AR AR 2R

2 HiR

2.1 ZEm#EsE BMECs BVABFAS

TR BT T WL R BEON R i BMECs 7E
N [ s T F) 4 T 2 A A KOkl . S5 R o,
i AT LA A B 2 B SOIR N 2 SR, KA —
(R T-1); 1 d B 4 BB I, <BIigRAE”
MR, I RS AR TS (BRI T -2);
3 d B2 AR Y5 W KON J R B 2 A 4
AR5 d EEFRZERAG (BT -3); 4K 746,
BRI 2, BT Rl AR R
KHEH (B T -4),

22 VIEFHEAXMEREBERALELERE
VTR 748 et 5t (VII-R Ag) 7776 T 354 4 i

RSME 57 AN [F1 R[] B AR BE M 48 BMECs 225 ¥ 82

Observation of BMECs derived from P. nigromaculata cultured at different time

1. cultured for 0 day, 2. cultured for 1 day, 3. cultured for 5 days, 4. cultured for 7 days.
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B AN . /R B R, H R R A I
BN E s EEFEN B, 2 BMECs
W RARIC AT FVITE 74 E R S g e e
68 A% 52 5 v A3 B8 B 5 9 ik BMECs #4748 22
FEIE B 9O e NS RERMG . LINEE
fdi DAPI % 4% i 4 o A% 52 85 (5.5 (B IT-1), VI
WM PR F B R a7k, 2R ER,
o JCHB 43 20 R SR AT (0 (IR IT-2), REHEE R
BEBE ) R de: BMECs A9 VIR 140 S B s 2 (22 B
PEFRIK . DIBEAL 5 A8 BHY: BMECs 4 H 4

100 pm 1 100 pm 2 100 pm

HEFE 6 d BYEDEMI+ERE

(& iz 1T

44 LY LL 451 S BMECs P 40 e %%, 76 S0 s s
TIHE, &8, AR B ) BMECs BH%: 41
M5k 97% LA F.

2.3 ERENFEsE BMECs 4 sk

FH MTT ¥: 1 5 dek BMECs 21 Jifd 3 5 3 i 25 4k,
RN, 492 nm ARG BR T R BUET S S
BRI TR i, 1~5 d IWOGE Frek i
i, TEES S REFIREIE(E, 7d/ENOCEBETRE
(B 1) 2R UL A KRB DTG a . PR
F AR E AR Kt

BMECs B E e

1. DAPT 4 BE 2%, 2. VIER T A0 G U SR et i i, 3. PR el kg

Plate [

Immunofluorescence staining of P. nigromaculata BMECs on the 6" day

1. Nucleus stained by DAPI, 2. cytoplasm stained by VIl factor-related antigen, 3. Merge

3 e

BMECs 4 g 1) 73 25 55 372 &+ /& 4 BBB £

AR HTEE, MR AR R A PR
R T 2! B BMECs 7E 8 # i #2 b 5 52
JEV A, R TR T A0 L T A A4 M 5 2 A TS
PPl A SEURSMNE IR R R, T4y
0.6
0.5 t
» 04
-
2L 03¢
=3
< 02t
0.1 t
0 > 4 6 s 10
B FEI R /d
culture time
1 ZEpN#EkE BMECs A4 K HhZk

Fig. 1 Growth curve for P. nigromaculata BMECs
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B PRI R T I A B AR A i 4l B PN B A
ML OCHE . BT LRI, FRATE A B NS R
MU (Rattus norvegicus)™ . ¥ (Sus spp.)?'. 4 P4,
4534 BMECs 7> B MU IR T ik, B KR
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WA S 40 MoK L e iR 2%
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e 1Al T A (0 s 8] 2053108 30 mﬂamm %
RN, BEE AL 30 min BERT DAGRIE N K2 40 B 14 3%
J1, XA LATHBR VA0 . 1 L2 A 2 4 4
Mo a5 g . [RIRE, M TR, &, 4+
GRS, RATES THMEER, K
K74 T 41 B Ita]
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FAni, T —alifth, AW E LS g
M58 T 96 BEAE 30%. 45%. 50% ) Percoll 43 &5
W T B ERER.L, 458 0K, Percoll B
VBRI, A R A B 0 I 4T 4 i % S
YRR, A R A, X R AR
4lifk SD K FL BMECs (45 RA R, tbsh, Eid%
Wik kB, B FE0E BMECs i, 7E52 4 k5 5%
FE BN bFGF M F R, AT DA E Py R 4
LR B, AT LABI I LA AR K . 2
DL bEaifh, FoAilor B 452 5 it 45 P9 Rz 4 i 4
JERTF 9%, {102 i S R w4k ofn 4 ¢
HREINIATIEAL, 2B BRI BMECs [ CHE,
1B A5 e TRt -4 HEACR T A T LA e A B b, 3 L
Wl LI A5y B A, R, A DLk B
A R AERAEIE R . e A H .
BMECs 11 JFU A% 35 T LR A0 JL 5 LA i 45 B
W BE AP Bz Al AR BT, Tk, B2 T R
B . 2R M SRR A, RER
B AT R A4S B RO RE L S AME LB, M EE
T3¢/, BMECs B 554 K TR SR, XA
Domotor 5 gy 4k R —2,

% 5F BMECs (1) 3 22 7 3 2l a3 JE 45 24 L 5%
AR R A S ™ AR 9855 37: 1) BMECs 43
BG RERA, KEAR—, HERTFRE A,
“BFAE D &, B KOs 7%
o7 200 BEL Tl 5 - T o8 5 28 k) B4 2 240 oL e ) 2
R <l i e R i aCHES Sk S RF G N B2 4
MR ASFRAERT . HAMHAY M IC 825 5% )
HHVITA F#H Hi ) . Weibel-Palade bodies (WPBs) .
SRR N . OB AR AR A AR AR AT LAXT
DA Bz 20 R R A7 4 e O, o, VIR A DG L R
JE M T R A9 BMECs #ri&i i 71, AHF5E R H
GRE DY A S IR A P R ik, 450 8
N, BRI AN R B, RS B
4l Jitd e BMECs,

giLprid, IWAVER T —FpEIER R HE
5 9 JE AR i BMECs 43 8 ik, % Reig s
P AT AL 1Y BMECs, AN 5 SEF 58 i 2 pf
2P 1) IR AL R AL S A L, R R Ah 24
YT B T A MR
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Primary culture and identification of Pelophylax nigromaculata
brain microvascular endothelial cells (BMECs)
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Abstract: In order to isolate the brain microvascular endothelial cells(BMECs) from Pelophylax nigromaculata,
the brain tissue was used in this study. Under an asepic condition, the cerebral cortex was digested with 0.1% col-
lagenase type II and collagenase/dispase, then separated by Percoll density gradient centrifugation. BMECs were
inoculated in culture flask coated with rat tail glue, and cultured at 28 °C, 5% CO,. Then, the cells were identified
by morphologic observation and immunofluorescence staining with factor VII. Besides, the methyl thiazolyl tet-
razolium (MTT) colorimetric assay was used to detect the cell viability. The results showed that after 1 day, the
microvascular fragments grew adherently and proliferated in a clustered monolayer, then expanded in culture and
formed confluent monolayers with the characteristic cobblestone shape on 7th day. Positive VIl expression was fre-
quently observed in P. nigromaculata BMECs cytoplasm. Besides, MTT assay showed the cell viability of P. nig-
romaculata BMECs grew the fastest on the 3rd day to the 5th. In this study, an available method of culturing P.
nigromaculata BMECs was established for the first time, which is of great significance for studying the pathogen-
esis of frog neurological diseases in vitro, providing a cell model for the development and screening of related
drugs.
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