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Abstract: The aim of this study is to establish a method for purifying and culturing cerebral microglial cells
of tree shrew (Tupaia belangeri), providing new experimental materials for future research. Newborn tree
shrews were used in this experiment. The cortex of cerebrum was isolated and disaggregated by trypsin
digestion. The microglia cells were purified by three methods after culturing for 9 - 10 days: upright hand
clapping, mild digestion with trypsin and constant temperature oscillation. Meanwhile, we also used
differential attachment method to further purify cells. At last, the number of purified cells was counted using a

cell counter. Purified microglial cells were labeled with specific marker CD11b and observed with
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fluorescence microscope. The results showed that microglial cells were in a resting state on the third day of

isolation and culture, with irregular shapes such as spindle, rod and branch (Fig. 2). Purified microglial cells

were positively labeled with specific marker CD11b as revealed by fluorescence microscopy (Fig. 3). Data

statistics was performed using SPSS statistical software. Analysis of cellular immunofluorescence intensities

and counting of cells purified by different purification methods showed that the cell yield obtained by the

upright hand clapping method was significantly higher than that obtained by constant temperature oscillation

method, and the positive cell rate was significantly higher than that obtained by mild trypsin digestion method

(Fig. 4). Primary microglial cells of tree shrews with high yield and purity were obtained by upright hand

clapping.

Key words: Tree shrew; Primary microglia; Upright hand clapping method; Mild digestion with trypsin

method; Constant temperature oscillation method

Wi (Tupaia belangeri) J&2E5 H A A},
FEATIER G WX, 3R E B A 7E =7
I AN R A b R R AR A S R R
(Rattus norvegicus) AH%, EEAMFRE.
BRRACIT . AR FR A LA R 20 25 5 T 5 A\ s
8L, BRI A A AR RS 2
SKIGEHY) (RIS 2013, %% 2014). i
SER,  NIRPIE HI EAS R RIS AT T ROR I
BERE, AERE] TR R AL
PERFRAEAL ., HRRHR A . PPEE RGP
B (% 2018, ARMSE 2018). WK
PN 540 i) 2 TR 35 N 5 66 1A 3 ) 2 8] A6 B vy
(AR AR, ) B 3 o 266 R 2 2 A B i
TERG 1 X g% R 7 T8 5@ 5 N KR
PR R GEIRAESSE 2013), A TR RiE f
2 2GR B RS AT S

N TR 4 LA X R R 4 (central
nervous system, CNS) [J—Z8EH Z 4 f,
e XA 28 28 G HRAE 0 R N AR 1Y) — 1 B S %
Bigk, HEmMIigessbE B e, B
AEWIR R i E s S 1ER
(Michell-Robinson et al. 2015). BFFE, /)
2 5 240 P AE AR BEOIR S R 6 48 R Gkt 2 LI
B, Haistbs, —HmkREEWAER, 9
WA MEOR Y R R e 2B 5, 1 B 5
T AR RE 2> W — 2L S RE DR 7, N AOE R
o VAP A b B 2 AR A 5 e

PERDEAE (220K 2017, 5K35EF 2017).
PRI PR TE R B, LA S AR AR I —
FARIBAT IR 1, /N5 A A o B R AL
DA 51 IR — FR A1) G2 S IV A S 92 9 i R e
JEHRE T RBEMIER (FEFSCE 2018), If
LB YR /) F5E 5 4T B 1 Ak o 8% 7% 53 LA R
1, FrRHBshPs R, BEE RRAS PR
TR TR T, 5 R SR /) i ot 44t
PRANEEFRBEAY, AT W S0 R A R P i R wt
ZAH M IR, IR NI FORE P FT T it o
ARSI O R AL G I 5 4 i R 7R S Al 7
s IR b =R B alidh 7 v BT R A B A
NG, LT RN R A0 AR 3R AN
afifb 7%

1 MRS

1.1 LR

WA 1 d g R, MEREAIR,
% 2 R 2 Bt 15 2 A ) S 0 9 b B o 9 905 e h
O ft. SRR E VAT IE SCXK ()
K2018-0002, f#HYFAIE SYXK (JE) K2018-
0002,

1.2 ZHfEHH &

S HOHAEME CHAE 1 d), 75%F5R5TH
B, LW R W Skast, 37 F kB A
Heraguard ECO % T/E& (Thermo A7),
FHHRRN BT BY i, HH i 2H SO0 FR L



334 BRI EAE: BRI EACNE A o B R A S e 447 -

FTii¥4 D-Hanks ¥ (Hyclone A &) E MYk
e AR S T AT 20 5 kT 2H 2 R T
o I AR RS, e/ S AR ER,
TR Ao AR HRRL BT 78 43 B S NSO
BN, IMNEER 0.25%0E (Hyclone A )
JHAL 10 min, FEREMET 15 ~ 20 K. A
HELLF) DMEM/F12 ek (F 10%0h
A IMIE S 1% - 555 20T, ¥4 B AE =)D
ZObWA, REWITHIRR A RSN, 42—k
PEAHRSE M I U8, ISR IR R B 0
1300 r/min &0 5 min, 7 FiF. IIABCLH
DMEM/F12 }i 553, T E 8 1 i S 20 B =i
1.3 REKRRAMRRIEST

¥ DR A B R T O AR
B 1T 2 T E BRI RE SR, T 37 C.
5% CO, R348 (Thermo AF]) HIEFE 1h
HEAT 22 TR B, S ER BS ZH HEE IR  BS
F5, BRI d AWK, 25 3 dmE—iX,
UL R, IR ATI TS E R g
Y M AR K AT I O
1.4 /NRFAMRE 2 B At

RMpREFE 9 ~10d )5, A8 BME N
AW 8% B VR A R 0T 4 M B LR, H 9
(25 e/ VREHEEFRYN, 3 Mih—4, 3t
=M, DHRHBESLFRE RARERE %
R I % % v 40 2 Atk 5 48 A 40 A v F X
(BioRad) 1%, BV FHiE: 4ifkii1 d
B, FHRTEFR 2 ml 55975 (HAD,
VI LT 4 ~ 5 min, 2RJEH TRTIHTTYH
M3, BE T W %% HE B K B AR A A R AT
30 min JG e AR, B> R 4 L K At
HRITAM . I R B A 2 ml IH3G 75, 5
TINS5 3 2 ml CL0%JRZF I 1%
BEFR R 1% MGS, MGS /MR 20 i A
KNI, Sciencell 24 ] 7= i) o W A B VE 4L
e WBAERFT~9d, F LW, A 0.0625%
JERGTH AL, WL R FM, FF L E4
W& e, SeahisRit b, Kani Bt
NHTEEFRA, 30 min J 58 &, MR

REARMG, /NS IR S 77 . HIRIR
Wik RERIRT~9d, FFEE, HAHRE
FRM, HREFHME D, REMAE 37 ClEERE
PR_E, 180 r/min &% 2 h PLor 38/ o 40 A
Yo 4 B VR BT REFR IR, 30 min Ji5 58 4
W, BBRARNGEEANM, 0NN TR 77 3L 4k 4k
%,
1.5 /NREAMEKEE

INERAMPR AR IR 3 ~4 d Ja, BRI
B TR 24 L, 5597 24 h 5T %
et e, SRWT: (1) 0.01 mmol/L
PBS #iEYE 3 K, BHK 5 min, TAT 4%% 5%
F 4 [E 52 20 min, PBS JE¥E 3 X, &K 5 min,
F SR T4; Triton X-100 Z 0 A 10 min, PBS
EEVk 3 %, X 5 min;g %0 0.01 mmol/L PBS
P BRI A I LU S IS 3 PR R 105D,
37 CW¢E 20 min, AP, (2) FMAMELH
ST YA CD11b (FBEE 200, Gene
Tex), B TIEA 4 Cid#, PBS &yt 3 Ik,
% 3 min. (3) J#11 0.01 mmol/L PBS FH 41
Thig G FITC BILEdifR 1gG (SRE5OEh
i, Proteintech), 37 ‘CU%¥ & 1 h, PBS &k 3
W, K 3 min. (4) FHhN/&E DAPI YLtk
(Proteintech), 7 izB ) LIRS RIAT, EiR
BEEIFE 5 min, AARAFATZY, ARG H
DAPI 4+, PBS 56t 4 Ik, ®FK 5 min; #;
WK, Prak st il iy s
B N AL IR IO SR .
1.6 ZitEaE

¥R SGiit%M SPSS Giit#fhidttr, &4l
HAE R FHME + drdEZE (Mean £ SD) FoR,
WIZH 1Al EL I t A5G, P < 0.05 IACNTES T
2 FHAREEER,

2 R

21 BERBRAEEFNETRESR
MLSIIER 1 h 5, AT YRR R S

BE, ZERGEE 24 h Ja ] ARG EE oSS i

BIRER T8 R, K/ M4 At T4



+ 448 » =24 E Chinese Journal of Zoology 54 %

FEIA AR RS IR A 9 F 10 K, 410 5 A4 R - 96%. ZEEDEIEFRICAN CD11b FHPE4NHE, W
IREIEIRE 9 R FULER, 41 20 24K, WHhric N DAPI FHTEAIIRZ . 3 Fhor B4t
TEREEREAMM yE, AEXMERMER E SRR (E 3D,

YHf, b EanM R D HCR SRl e, M
BN, PretEEsR, 2T EETAEKN
RN AR CE D

1 REHEFE 9 R4
Fig. 1 Mixed culture for 9 days

i kg R /NRIRANAL. The arrows indicate microglia.

2.2 /NRF 4 AL

WOR & 5755 9 RANML, 7> B4R 3 d
Ja, KErait T BoRE, AR NL
AR 2 3OIR APIREEANIES (8 2),

100 pm

B3 /NRRAEMRER G B
Fig. 3 Identification of microglia by
immunofluorescence staining
a. ESLFAVE: b, BARREEAE; o fHEIRGE.
a. Upright hand clapping method; b. Mild digestion with trypsin

method; c. Constant temperature oscillation method.

B2 /MRFEERLALE 3 ROARLES 2.4 AFETTES B AN 40 M 28 B K A
Fig. 2 Morphology of microglia at 3 Mgt HER
days after purification AU SE RN, BTG SR AR
BRI AT A /N I 5 200 L P 7 6 B v T LT
2.3 NRFGREE WR5i5 . ELLTHIRAAL /NI 5T 20 L ) 20 15 B

AR, N R R BRT RS, TS ERRG AL
CD11b %E N, NEERARHIEREST FER (4.



BRI EAE: BRI EACNE A o B R A S e - 449 -

31
O M & Cell quantity 0 4AIZESE Cell purity
120 *
M — |
100 —T— —T

[*.4]
(=]

Ey
(=]

Y= AN
Cell quantity and purity (%)
8 3

NN m

A B C
44k )7 Purification methods

Bl 4 AR5 IESEAb/INE R 40 O 40 = B AN 2
Fig.4 Count of Microglial cells purified

(=

by different methods
A, BHOLTHAYE B, IARERN AL C. 18RS %, * P<0.05
A. Upright hand clapping method; B. Mild digestion with trypsin

method; C. Constant temperature oscillation method. * P <0.05
3 iR

] /0N 2 o 240 B ) 3R A o A ek iy B 4
22 12 IR 4T M VR 5 B 7R I 2 /N R R A L 4
aith. AL F B Mecha 25 (2011) f4f
SRR B R 7207, T LR SR,
(1) AT E IR AE 1 ~ 4 d A REL
FA R (FLEREE 2013, R754E 2015), ALK
K FH AR 24 b P (R8T A AR G S50 4 AR5 R N i
JRA, Ol B o o S B 0L % 5 3R, LG
B IX i s e b, ARl E BARE IR AR L2
M E L. (2) DAERIRET, RHE
/N ERFT SD oK BRI 0 B B SR 15 77 /N I
JRAAM (ERMS 2012, BREE 2014, KF)
B 2015), ALK 15 min, ASLHER
FH 38 A B R P 8, Y AL TR1 % 10 7E 10 min 2
Mo SEEGRIL, JHALREEEIE 10 min, 5K
AR, FEUNRRAREER>, it
FE A2 RNl R A W B e, AR
B . AR SIZO6 Y A o R b 3 3 184 e e R ik
AR PR B A 52 R 43 22 73 AR 45 45 SR 408 T Y A e
B, PRUFLAHTEATH. (3) Bili%E (2016)
B2 /N RN R AN TE SR 14 K355, AR SK
IO RE TR RN R ANRTESE 7 22 9 Kare, H
3 oy B Al Ak 7 R BT 3RAS 1R /N 5 4 M 0 e

CD11b (OX42) Frinic. ASZEG I FEF &I,
LE B A /N 40 s B ek BT, R
JE PR 2L T2 12 I 4 5 B R B 0 v, 0 g
88705 J2 Jof 4 P RO v HLAS 2 L TR I O 4 A Vi
N5 KT 9d i, IR0 A K R,
K22, SSBUMIRMBMRES S, HE
GHRNIR 2 A A Al .

Iy BN RN IR IR Z R, K%Y
s CFREESE 2008), ASZEGIE N b 3 Fhoy
B, DR BIBRE A 7. AR
i T RS A AL, T A A S s Ak
TR RIS, T A A ] 2238 IR
UMY, FEGNA AR, fERERG
YA WA G, (B0 AR HyE P R, 0
RERS (B ZE K, ASBEAR 47 H ) FH 22 a0 vtk —
Baith, HiX—riERA Mg E D . ARk
36K F 1 B A7 R Al N R R4 i &
7%, TR RS (2018) RAMTF0
%, BALFINEM T — S0udE, AR HAgR
BEEEZ N RAE. LRI, B8
FKRFHERZINT 15min £4, BEE Y
SHMARIBETE T CE R A0 FT A0 MR T S A
MM B S 4 ~ 5 min, BEAE_F 2 97/ 5 41 i 52
25 5y i v B 75 T ) BE A, 3RAS 10 4 i £ =
HZ,

PEkiE, FRRIES (2015) KRR/
e SRR CD11b AT S o Y uth %
JE , IR R EFRICY) CD11b 244t
SER N AN, 3 B B T EIRAR IR/
Fi T 20 B34 RE A i » JHh gt SRR SCRR IR T — 5
B, AEFFORIL, S 5 R R RN R
J5R 4 B B o B % I TR A K DA B AR AR (P2 AR A
WD, A A AT o 5 ik 2 Ja Sk
b TR IO 4 G s () A 22 R M TR T R,
ne] S Ak S5 /0N 2 I 4 11 2B A7 ) TR R A AR
RO T B EIR T

CR LRI, ARSI R FH 20 B 0 o 2 TR
G, MR, A R B
FinEE =R S5 & 77, ReE RIS 8L



- 450 -

P24 & Chinese Journal of Zoology 54 %

W2 AU TEPESRI N AN e

ST RN BB A B A o B 5RTT I

Z ¥ X W

Mecha M, Iiiigo P M, Mestre L, et al. 2011. An easy and fast way to
obtain a high number of glial cells from rat cerebral tissue: A
beginners approach. Nature Protocol Exchange, doi: 10.
1038/protex. 2011. 218.

Michell-Robinson M A, Touil H, Healy L M, et al. 2015. Roles of
microglia in brain development, tissue maintenance and repair.
Brain, 138(5): 1138-1159.

MR, dkiE, 2R, S5 2014, KREHE/NIR BT AR A i fh b
FE AL, WA 5 IR EE, 9(6): 455-457.

UL, ML, ERNE, 4. 2016. FLEM/NMR R AR IR S
SE. SHHEREREEY, 41(3): 272-275.

WM, 1A, PIDEME, 5. 2013, ARAZE NP SR v
AR, SEBEhEL, 30(2): 59-64.

FLER, HO, 3285, S5 2013, —FhE R IH AR K BRI R 4
JRARKEFR T, MR A, 29(4): 391-394.

S, KN, TKIEWE. 2018, /MRFAIEMZ R B MPREIRIT
PR h B VAR ST LA, b [ B BR 2043, 28(4):

120-126.

0K, RRth. 2017, MR R B KA R IR S RGN Th
RERTTCHE . op [ 24 82 533 2 2% 76, 31(11): 1050-1056.

AR 2015, B A K B/NRITA M 5 854l B e, B
W B I BERER 20 L 52 0 4 3.

TR, AR, HE S 2014, WA AR VERT AR
YR, 35(10): 115-118.

FEM, FRK, R 2012, AR/ TR AL K AP Z oA A s
FEARATNEILER. 7R B2, 33(6): 723-725.

S, WokER, I, S 2018, RERIZENSACE M R
TR, b E A&, 28(9): 104-109.

IR, 5T, Kk, . 2018, —FpJE AN 40 15 5% 5 4l
WITERIE R, RS pRi 2, 35(2): 115-118.

AR, ke, Bk, ZE. 2013, SRESENPIR RIRI I 1B
RURFAMER. ZIET AL, 34(2): 59-69.

s, A, REREH, S 2008 =R/ BAIE A6
FEITVERITT L oMM, ILIZREEZY, 48(17): 4-6.

FKAITE, KGRI, RBL 2015, KRNI 4L 4 B A 9%
Jridk . e gl 222k, 31(3): 287291,

TRER, XUSCHR, WEE. 2017, /ANBOR AR B T Be R L .
[ 240 T A 241, 30(2)02: 216-219.

JE M, 2Rl LR, 4E. 2018, WIS TR dE R G O Bl

YIRERL T SR, P AR BE 2 24 AR, 28(6): 115-120.

e e e e e e e ) e e e e e e e e o e ) e e e e e e e e e e e e e o e e e e e e e e e e o o e ) e e e e e e e e e e e e e e e e e e e e e e e e e e e

Bhix

TIBT (I RED) 2019 4 54 B 1AM CE <R HRE, R, S 2019, TERGRRIFIERHEG
FhEF B AL SRR AT, B, 54(1): 8-14.7 i B R Fi A A B . LT IR R S0
H “InEk DR RIGTRIEF R AR KRB 0477 1B 80y “IRER S B3 IE 5 R RGP B A Ak R [ 4y
M7 s 59 TR — 18 “2003 4F 5 2R304 MBI A A H RGN (HREZRH) 25, UEH
15 15 o & B 2 O % X (Important Bird Area, 1BA). ” B0 “SRERWMHIIAN (FEBEEH) £, H
1 1 by 1 B A e N B S % X (Important Bird Area, IBA) 7 .

AT X 3 R0 Y P LT i S 3 L B TR IR TR AR AR .

X T R R S A T ORI R R R IR R I e R i !

ASAEE B (B#2E) GiEs
2019 4£ 4 H 28 H



