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Isolation and Cultivation of Retinal Microvascular Pericytes from

Weanling Rats
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Affiliated People’s Hospital, Fujian University of Traditional Chinese Medicine, Fuzhou 350004, China;
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Abstract The aim of this work was to culture retinal microvascular pericytes (RMPs) from weanling rat
and optimize the protocol for isolation and cultivation of rat RMPs. The retinas were obtained separately from
weanling rats (n=15) and adult rats (n=15) by ophthalmic microsurgery instruments. RMPs were isolated from the
retinas by mechanical morcel, enzymatic digestion and filtration, and were cultivated. Cell growth was assessed by
MTT. Morphological examination of RMPs was performed by inverted microscopy, and further characterization

was analyzed by immunofluorescence. The differences in isolating-time, integrity-ratio, total-numbers, morphol-
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ogy, and marker-expression were observed. All retinas of weanling rats were successfully isolated. 24 of them were

intact and 6 of them were broken fragmentarily. The time for isolating retina from a single eye was about 14.3~45.5

seconds. The isolating-time, integrity-ratio of 2 groups showed no significant difference (P>0.05). There was no

significant difference in morphology and marker expression between the 2 groups. But the total numbers of primary

RMPs and the proliferative ability of the cells from weanling rats were higher than those from adult rats. These re-

sults suggested that the retinas of weanling rats were favorable tissue source for RMPs culture. Here we established

a protocol for the isolation and cultivation of RMPs from weanling rats.
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LD A4 10T 7 5] 41 P (retinal microvascular peri-
cytes, RMPs) & L W Ak IfiL 87 1Y) B 2 4 i o3, 5
S 240 5 e M 3 [ ) pl o I A B . RMPs[R FLAE
ML KA R, FRoE . B 98 5 AR 3 B O R
bR 5 B L PR AR UM H 2852 B OGTE. BEAE
RMPs RS IR 58 22 5K F NP e P50l A= U5
PEVIGR L, H 252 Ny M 2R R R AN 1)
SO, B AT 2 B T —E PRI . 320034k,
O 5 TR BRI 5 R sl 30 o o K B 70 B G 7
RMPsFfHUAS T st Ha 50 55, 5535 g R4S
AR . ARSI HUAE B AT ST A B FE AR
I FL K FRAERMPs 73 B 55 77 HR M H

1 RS

1.1 #%

L1l FEEshdh  SERCRAME RS REIESDR
30K, o AR AL SRR R AR K R 224, o
3JARAIW LR RIS K, R E40+5 g; 68 il B K B
153, AR HE200+5 go WK H LR SLRsh YA
BRITAE A ] o SR BN A8 H G [ R AR 2R
S 198SEEMAL ) (SLER BN E H M) o

112 £&&4 K0 gL)DMEME; 773 (Hy-
clone’A 7)), G4 i (fetal bovine serum, FBS, Hyclone
nal), ARG EE(Sigman 7)), oB- P SN & H /s
SRPTA BR FR 7e P PUAA (a-smooth muscle actin, a-SMA,
SigmaA ), ML/NEIE 1A K Bl 52 44 -B(platelet-
derived growth factor receptor-B, PDGFR-B) % % 7 Bt
A (Santa Cruz/A &) , f2 it 7 4R 14 4 H (glial fibrillary
acidic protein, GFAP)/) F P11 K B . 7 BE LAk (Santa
Cruz/A ), vWF(von Willebrand Factor, vWF) %t % 7 [
Ptk (Santa Cruz/A 7).

1.1.3 ZE2HEMBEMAE  SNFLIR(Cominga ), AR
BHE AT 8. WDBERE &8 (TR S S8 B

weanling rat; retinal microvessel; pericytes; isolation; cultivation

BB~ A, COZM MRS 74 (Nuaire A A ), B E
TR (R A D), FERE 600D H S AHHL
(Cannon’a #]), BFbr1X Model550(Tecan’/A ] ), TCS
SPSEUOEIL IR AE WA (Leicas H) o

1.2 5%

1.2.1 RMPs#g4#&3E5  dRBRAERaE Iy 2
17, P SEOGAH S A5 22 K 1 AL TR, i # /R #R T
TG B PR SE H HEAT, PR 5853 B B A S5 A DG B R 1)
FEPBSHH AT o (1)F K B Bt A b B f 57 B 47 B AR
HOBEHETSH 1% E#ENPIMPBSH . 10 min/5
VIR ER AL 72 227 5% K H IR LT BE60 s, HUH FEIR
EPBSHIMPE3 . T A0 2 R A I ] e AR
BR, WS A DU S A0 BT T AR ER, 8 AR A K 2 2
PR E AR AR R AR HE L S, 25 BR IR AT 1T 4
B BB A, EPBSH A2 52 B e 3 UK 2% Bk ke B 3 1 A4
SRR, & DL EERAE B E e N AT, B
PRI A A o HR Bk AR A B HREERA IX B 43 25 ]
e, Q)M R Z 8T Y) 2 23590/ v
Ko MMA2~3 mL 2 g/LEITR i Ji g, 2 2mdT 35,
37 °CYH A 15 7= 46 iH 425 min. A2 4520% FBS
FIDMEMZ 134k . 1355 pmdiE R, A% JE I, e
SIS Fr BOBELR, 4 °C 250 g5 min. TR
IE, INIE EDMEMKG TS S AR AT IR 21, Hefh
T6fLR.

FoFLIR B T 5% CO. M4l 85 7% 46 137 °C R
Bk, T2 hNZE IR )R IR 72 hE JF 4R 3 4
B dk, B3 A LR BE IR A BRI, AR b RAT
DA S 572 Wi U5 B ) ol L A A e 2 A K LR 1)
80%~90%Hf EPAT {H AL . FFIHREFRIE, LIPBSIE
BeLIk, M N0.25%% & H BF37 °CF ¥ #1~2 min.
TE AT TS AR RE, L% 03 40 R T G i 4 7%
[ T RMPs [ 45 £k A~ B S I, W s 6 2 79 A, N
DMEMZ 1BV A . AT 55 IR AR LR LA 3 2% Joit 48
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R BE, FERE IR LAPBSIE 2K PRI RS A
B AG2~3 mino 20 [ 4 28 5 B, W o Jok i ] g 2
1BV AL, INNDMEMPR T i 1 40 it 5t B, 4 i 1 H50bi
THA R R, ot A EAARMPs B & . T AL Je 1%
1:2 1) A B 5% 2% AR AR B, A 35 77 OO &
10% FBS[JDMEM .,

B34 it & FIRMPs, Y AL i 1 54 41 ff 25 5
NI 10*/mL I B &, Heh T-96FLAR H, f L4
100 pL, 3 d¥Ri 17K, $% SCHR[ 111/ 776 440
Ju Ak Kl 25
122 @mfpkx JEALEEEAE B N
17, WSS M ) AR KT, KT 40 Ji T 25 X RMPs i
W . RPERCE BB RER S T
HEAT, Z BOSCRR[1310 75 725 LA 41 B b iE P a-SMA
MIPDGFR-B. W 4R ICIvWE . #2215 41 g
FRIC ) GFAPSEAH TR AT 45 5E o
123 %7k FISPSS 11.5HEAT7HR 3. &
PR DL(es) TR, H RS o A HECR a5

5E T R E R A 36 OFS B M 7). P<0.05
NZERBA G

2 H#R
2.1 KEARBMMERR 7 B=6l &

7 07 27 K BRI 3R AF R B /N (P<0.05), #ILI
L ) 4 28 R AT A T AT R SRR K, (LR SR AR T 9
BEAT ALEE, 9 4LIA] 6 3 B e A) K o B A R e GL it
SFEF(RY) . P A I B AR . HT W
FUR FRZEL FF 24 HIE AL IR0 s S22 3 0 Y GHIR AL IR0 sl 24
SR HRERT R, B IR I 43 25 T (] Sy
14.3~45.5 so JRAE K RUAH 20 MR AL 194 JIE5 52 3 B
1HREAL ) B0 2 S5 1 R L RE R B e, BN BRI KA
JE 73 B B [H] 913.7~49.7 s,
2.2 FIERFL AR RMPsE K4F AR

T 2L R D S 1f 5 A v E B2 R 524 hoA B AT
DUIGEE . RMPSTEERN 524~48 hITHA T s H W &
FBL DRI Fr BN O I EE AR K. R 40 il 4

®1 RKER. AWRTEML RS EER R

Table 1 Comparison of eye diameter, integrity and isolating-time of retina

45 R (n) HRER B 4% (mm) 4 BB (s) TERENE(%)
Group Cases (n) Eye diameter (mm) Isolating-time (s) Integrity (%)
Weanling rat group 30 4.1£0.3* 27.0£8.9 80

Adult rat group 30 6.0+0.3 23.3+6.7 96.7

*P<0.05, 5 BAE R R L
*P<0.05 compared with adult rat group.

A

A~C: MIWTFLK AL D~F A K 2L A D: RMPs ABIUILET P (357 3k ) S Y, S8 HC R0 25 (5 F 72 h); BLE: RMPsZi RS 75 7= A0 AL 1) 528,
TEASHERE, AR A D B R AN 10 d); . Fr E800 BOEE AR K IRMPs A B8 K i -, AR ZAE, #2584 AR R=100 um.
A~C: weanling rat group; D~F: adult rat group. A,D: RMPs migrated out of and grew from a central retinal microvascular fragment (white arrow) at 72 h;
B.E: RMPs appeared as colonies of dense cells with illegible outline mixed with a few of contaminating cells (on day 10); C,F: some sparsely spreading
cells presented with large flat irregular triangular cell bodies with multiple long processes. Scale bar=100 um.
1 KEREKRMPs
Fig.1 Primary RMPs of rat
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AN, BIRHN = M (AR B 1D). 1E96 hitf, 4%
S DL A7) WT 7L K B 2L D i H 1) 4T R R T RO A K
2. HARMPsAK G212, 297 dJE ¥ Ak 55 K
Y274 (B IBFIELE), 14~16 dJi o) LAik 2T g &
MR (80%~90%RH ). T kA I, 20 i £ v Ak 41 i
HEF %, TRt A0, 7T 2 JE S A KT A
P . R BUE A K RMPs AR 58 K. 7 (B
ICFIEIF). 14 difigtk. Giit EACRMPsEEFL A 3L
GEGTE TSR LI Ge it ), A LK R
H JF ARRMPsF 35 297.4x 1044, HAE K BRZH T 19 4
4.2x10%4L, POZE 1] R A I 250 B 1 22 S B Giit 2

*
8 =
6 =

T

Cell number (1x10%)

Weanling rat Adult rat

E2 FHRMPsEH 2 E(EFL)
Fig.2 Average total numbers of primary RMPs (per well)

A B *
@ . ® e
—_ —&— Weanling rat —_
:E: - Adult rat §
g g ——
I 0.4 T 0.4
[} [}
= =
< <
> s
3 3
S 0.2+ S 0.24
°© e
° °©
< <
0.0+ T T T T T T T T T T 1 0.04 "
1 2 3 4 5 6 7 8 9 10 11 12 Weanling rat Adult rat

Time (day)

A: RMPsZE K2k . TROG AR ZARRMPS AR S . RMPs 4~7 dige A4 (K30, 10~12 digE NSF 5 301; B: 259 dIN AL O G RE B LE
A: growth curve of RMPs. Absorbance value indicated the relative cell number of RMPs. The cells entered log phase by day 4~7, and transited to sta-

tionary phase by day 10~12; B: comparison of absorbance value on the 9th day.

3 RMPs4E K45
Fig.3 Growth feature of RMPs

A~D: FIWr ALK B3 MARMPs e 7 Qe ti. A: o-SMAPH 1L, B: PDGFR-BRH £ KA C: DAPUZ Y, D: A~CH 418 E: A KR 28 =48
RMPs %% 5 Ye 457 4 Kl (0-SMA+PDGFR-B+DAPI); F: HIWT LK R FEACRMPsHF 548 hf il 2 e 4t 52 4 B (0-SMA+PDGFR-B+DAPI) . A~E:

FRR=100 pm, F: $5/X=50 um.

A~D: immunofluorescence of weanling rat RMPs at passage 3. A: positive staining of a-SMA; B: positive staining of PDGFR-f; C: nuclear DAPI
staining; D: overlay of A to C; E: immunofluorescence of adult rat RMPs at passage 3 (Overlay: a-SMA+PDGFR-B+DAPI); F: immunofluorescence of
weanling rat RMPs at 48 h (Overlay: 0-SMA+PDGFR-B+DAPI). A~E: scale bar=100 pm, F: scale bar=50 pm.
El4 RMPsHERALEE
Fig.4 Immunofluorescence of RMPs
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] DAPI

A: W/ B4 IIGFAPPH PR Rk, R E5, N A RIRANE; B: N MBS ICIvWEIIPERIL; C: DAPIIZYY; D: A-CEA K. A~D: iR

=100 pmo

A: little positive staining of GFAP of glial cell with green fluorescence; B: negative staining of vWF, marker of endothelial cell; C: nuclear DAPI stain-

ing; D: overlay of A to C. A~D: scale bar=100 pum.

&5 RMPsiEF 2%

¢ REARERY £ E

Fig.5 Identification of impure cells in RMPs culture

= (P<0.05)(E2).

FEARJERMPsTES hP T 46 U5 %, 248 g b [ 72 A
JERNAHIN = T, 4~6 dJE 40 i A=K IGTETE R A IR,
8~10 df5 TE B AL 4 ZE, MAARAE . 10~12 dJ5
Y EREEEAN LR, SUEHES, EE 2 2. AR
AT R AR B SR, 2 A K it 4R R R IR AR
RMPs 5~7 dift ASF BRI, 2210~12 dift A F- 5 1
(FI3A). H i LK RMPsH 5 3 1 55 68 71 5%
B K B 51 (P<0.05)(EI3B).

2.3 VIETEL KR RMPsHY £ E & FRAE
MO e - AR = AR 2 M A £

NG W H E NRMPs. 4N TEAS B &
Z5, RMMRPMSIER, ] DM 2 5B TE B I
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b JFG AR R A AR A A 3 20k T 40 B b 12 #o-SMAA
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PN 2 20 PR S ARG VW L B J5R 4 A S R A
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T A 4 b R Wy WFRH P 0k (1 4 i, # /b &
Y0 I GFAP I BHPE(5), 96% L _E (K4 ity 7] I ik
RMPstric ¥a-SMAFIPDGFR-B.

3 i1ie
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RIMPs 5 4 R 53 400 000 055 2 6 400 D0 7 2 1 2 4 6
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HCHL IR %) A 5 32 B e Ak 35 9% A 5 55 IR TR R
i, RMPs[RIH SCHIE T2 21 1 — € B FE M, 11T 128 1 v
JG TN B4, BEAERMPs A &b 55 3% 0 53 it H E’J?H
GBI ——PL I 22 SRR T NP s A0,
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2 S AR R S IR BR (1) 2, R /b = IR ER Ep ]
DAHE L 2 5 FIRMPs, #07 T 70 B 55 72 RMPs. {H
SE LR YR H UM R A BB S I Bt 7EIREL. fR
i BT . A, AR 0 R R, Eﬁ}
AR R PR R I IR E BN R k.
Ab, R AERE R B AL B, EAR ET S %M#
RMPsHff 7t 2 3 T 2= I ERMPs, {E 270 R, 2FIR
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—JE [ 22 S DS g2 1 AR YR MERMPSE AR A S5
(1) FH e A G S 56 45 18 1A R Hf 12 o
RN M. B LRAL MR EE, H
AL, ANATTFFAEIR F DAK BN 4 25 kL 3 9%
RMPs. KB A& S2U6 % 5 H B bR AL T Zh ), =2
IR PRIR IR B . WS dE el B AT IR
i’3+ PO, T HABA TR E RS —, 5T
S AT AR AR o (ER K RRIR BRI B AR AR X
BN, T AR, BEAEIR > H T RMPs AR SN 5T
20034, H A2 #FH Kondo 5" g IR F % 28 R K R
IR BOE v D  S7 T RMPsEH bk, F44 FH o
BRI AR 4T T 4tk . (B 2 Kondo 77 1) N 41
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5 _F A S50 R R KR A0 I R A 2 7
ORISR, BATEAUHE Tk 13 4 i 11 i 7Lk
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ARESR . G5 REIR, ALK SR ) 23 B I 1)
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