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[ F] B @ I IR IR R 43 1 & 5 3 F AL AR U TR0 ok 7 A 45 5 08 DI 0 A JBR 5% 240 M i) iy
PG IXF T RRSOR . ik TGI8 ~ 12 JEY Sprague-Dawley U1 S PIEVE I I BEA AL 73 B8 IR , 4350l
SR Ficoll /N34 S5 0 88 00 10 R R G AN [ LA 08 D) 2o 0 190 R 485 3 03 0 A B 5 200 M, 77 LB B ( dlithizone,
DTZ) G {6, WY BERS/ BN IE (acridine orange / propidium iodide, AO/PT) B8 5¢ 5t Yt (0,75 43 A1 43 5 19 & 14 40 B2 5 1%
AT R — P 5 BB AT A ) 4 T P 5 SR FH B 98 2 Ak ¢ D e £ s W T I 4 B JR &% 3R 0 5 iU P e
GER R AD I O 1 R 5 28 o Y JRE 5% 2R M o 4 ) 782 + 115 JBR 5 2 5 (TEQ) 1 598 + 135 TEQ, 25
BRHGHFE L (P <0.01) ;4 55518 90% ~100% F1 65% ~85% ,i% %43 5K >95% F185% ~95% , WiH: it
T3 B 1 TR 5 AR A AR — T 5 RS R 55 95 24 h 5, MM SRR A R R E (76.9 £6. 1 ne/L) B
TR et s RIS AN AR EE (49.4 £3.9 pg/L) , ERAGIFE X (P <0.01) . &g Pibidiiik
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The establishment of “two-step sequential filtration method” on the yield rate of pu-
rified islets in rats

LU Zhong, SHEN Shui-Xian, ZHI Di-Jing, LUO Fei-Hong. Depariment of Endocrinology and Inborn Metabolic Diseases ,
Children's Hospital of Fudan University, Shanghai 201102, China(Luo F-H, Email. luofh@ fudan. edu. cn)

Abstract: Objective To develop a simple, rapid and reliable method of purifying Sprague-Dawley (SD) rat islets by
sequential filtration through two cell strainers of different sizes and to evaluate the efficacy of the method. Methods Islets
were isolated from 8 to 12-week-old clean grade Sprague-Dawley rat pancreases using the standard collagenase digestion
procedure and purified with either the generally used Ficoll density gradient method or the innovative two-step sequential
filtration method. The purity and vitality of the isolated islets were visualized and assessed with DTZ and AO/PI staining.
Glucose stimulating tests were performed to assay cell activity, and immunohistochemical staining was used to evaluate the
synthesis function of islet cells. Results The yield of islets in the two-step filtration method group was 782 +115 TEQ per
rat, which was significantly higher than in the conventional Ficoll density gradient method group (598 +135 TEQ per rat, P
<0.01 ). Purity of the isolated islets in the two-step filtration method group was 90% -100% and vitality was over 95% .
In the conventional Ficoll density gradient method group, islet purity was 65% -85% and vitality was 85% -95% . With
regard to the high-sugar stimulation test in the two-step filtration method group, insulin concentrations in islets cultured for
24 hours were significantly higher than in those that were freshly purified (76.9 + 6.1 ug/L vs 49.4 + 3.9 ug/L; P
<0.01). Conclusions A two-step sequential filtration method for rat islet purification was developed and the method was
simple and reliable, with high islet vitality, purity and yield. [ Chin J Contemp Pediatr, 2013, 15(7) .572 —576]
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BRI o B AUAL T i, 1R 23 B AR A R E kA — 2K
PEAMERLA AR o DRI, AN BTk I 43 B
SEALI IR ABSR R A I 3 R R I T 36 11 S i
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1.1 LIz

ST 2% 8 ~ 12 J& % Sprague-Dawley (SD) K fi,
20 H 1A 250 ~300 g, BEMEAFR Il 5 F#EPTE IR -
WIS B W) A BR 2 W) (5256 3 P M IE S - SCXK
(77)2003 -0002) ,
1.2 FERAFS5NE

Ji )50 P (Roche 24 7] ) s DNAse ( Sigma A ] ) ;
HEPES ( Farco Chemical Supplies) ;84 4= MLiE (B
Y2/ 7] ) 5 Ficoll 400 ( Pharmacia A 7)) 3 AU IR
(dithizone DTZ) ( Sigma 2\ ] ) 5 M BE#& ( acridine or-
ange, AO, Sigma /A &) ) ; L Y IE ( propidium iodide,
PI, Sigma 23 7] ) ; RPMI 1640 ( GIBCO /A ] ) ; 225
I ( Sigma-Aldrich Biosciences ) ; K F TR 5 Z Pr ik
( DAKO Biosciences 2\ ] ) ; {l ¢ Texas-Red H2EHi
K ERPTIA TG (Santa Cruz Biotechnology 23] ) 5 K Kt
A B 3R ELISA 32058 & (Mercodia 23 7] ) 524 fLE;
F=M(Corning 24 7)) 50. 22 pum FL4% JE 5 ( Millipore
25F]) 5 600 wm AEEANZZ PSR (B S A A ]
70 pm g Je 38 K (BD 23 W) ; £ E 8 §% 4 ( Olympus
AT} ;96 WAL (Olympus 28 7)) 5 CO, 85 37 4
(Thermo Forma /A7) ) ; FiliFR{X ( Bio-RAD 550 %) |
1.3 XBRREBSH

SD R BUBBAILF- 733 WG 2H (3 A B 0o ik A A
PP A, 145 10 H) L 10% 13T b 244 30 ~
40 mg/kg J& IBONLTT SRR , UMM | [ 5 DU AR
TH3E, I P M & /R A" B4U0 10T, (i J
RS 4 522 2 T IS BRI BEAL S5 4L, 721
SENIEA AR 0.55 mm (K EERIET A5 HLIEE
YIFE R kO AR B8, 28 IS P 28 il T AR
JE40.75 mg/mL FJI G P 8 ~ 10 mL, fif AR
FEorREAK , BRI T L 21, R O A TR, A

6 ~8 mL Hank's JEA9THALI H , 38 °C /KB HiH L
13 min, B BT UK T ER B e AR, 77 o
THALRI R ALZ , B AT 3R 15 s (H L2 40
AR, AT 4 C Fr AR g 10 mL 5 4C
Hank's {% 30 mL Z¢1E 384k, 58 B & 4325

1.4 KRBEBHAMAK

1.4.1 ZEMEHSK P TH A IS R g 55 TR &
W2 600 pm AN P U8, U8 B T 50 mL 5.0
4% 1200 rpm 4°C B0 2 min, 3£ FIER, GUIEYIN
A 4°C Hank's ¥R ¥, [FIAE 55 B8OV 3L 3 1K,
UUUEYI Vo0 F 2 M 15 mL BL0AE I, 43 AN 25%
Ficoll 4 mL 5], H B AWK 4 B & BE & 12 T A
23% .20% . 11% Ficoll ¥ Il Hank's ¥ 4% 2 mlL,
3000 rpm,4°C Z5.0» 20 min, I H 23% ~20% % 20% ~
11% S , H 4°C Hank's T 50 mL S04 N
BLOVES 2 ARSI A

1.4.2 Wy ifk P A 1 e S TR B TR
Fe2: 600 wm A5 M5 I, BV CE T 50 mL B
930 rpm 4°C 1 min BL.OPEG 2 IR, 5 FIEW, UIKE
PP 43t B 70 wm [JEJEEM , A Hank's 75
SYURVE, BRI, B IO TE P gk T G A B SR 1L, [
] R e i 3G A 1L, AT AW 25 T35 2 A AT, R AT 3145
iR 5% 2 i

1.5 FEBA DTIZ & it B R A ESHT

1.5.1 DTZ 4 ¢, DTZ 10 mg % F 3 mL Jo/K 4
i (5 50 pL ¥ NH3. H,0), /il Hank's ¥ (pH =
7.8)12 mL, FC il Al AE W . U A7 T A Hank's
WA RE 100 £%, 0.22 wm LA 8 B 8, BUD 70
WSS MR G, =R 10 min J5 8, FREL 6 G
8 I B 2

1.5.2 fafympeitsc RS MR R AR
S0, FH 50wl ft A 25 6 MR I B R b B R HORE
5, AR E DTZ FEE Y 20 it 15, 1 AR R
AR A AR AR AR R R RSN Y T AR
150 m (95 24 5 (1EQ) M, T4 LA F A R348
B 5 240 B Y e S = 5 AR b DTZ PR 240 A 141 4

BE 5 x20 x FEAR B R (mL) .
1.5.3 B TR 5 20 B B R B R, A

PR 1) 240 L AT (4 g 5 RN A4 b 4 27 v DTZ B
PR BT 5 00 E G L R S 4l

1.5.4 MBmpdribe RN ER(A0)/
BLPIE (PL) AUEA Y a3k . F Dulbeccos ¥ 47 5]
Bl g , AO 670 pM, PL750 uM, 4°C HETCAR
1o IHFHBTEL0.01 mL AO 5 1 mL PIJE4, FH Dul-
beccos Wi BE 10 15,45 0. 22 pum FLARVEE L I8, 5
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JB 5 i 5 MR AN 10 min , 7E5EG R A% T 490 nm
WO JGUE G, 510 nm SEA IS AT ] i UL B £ 6
(AO) FIZLfe (PL) ¢, SRR TH 41, 21
IS CFIRICA MBS A TR A . A R R
PGNP BT o5 B8 L A5 DR 15 28, e e 5 7 1P o
1.5.5 H ARSI FHLRE  KoE
alifb S5 i 9 5 40 i 8 T RPMIL640 B 5R 1k, 14 %%
ANMEEL, 5% T 2 B 24 ALIEFRpoh, AL 1 mL, 5
£ 200 A~ 5 2 i, b ) — BRAE 1B 23 B i S B
JEHE (2. 8 mM) T I I% 15 F2 W 37 C i & 2 /N,
TR AEHE (2. 8 mM) HI = (28. 0 mM)
IJCIML T K 92 %, 37°C 5% CO, KR NE T T
2 h,orpl RS ALE SRR B, B0 e BN E T
- 80OCLRAFFFI . 73 —RE TR E T 37°C,5% CO, K
FA PSR 24 h R EESRIROM Hank's WRETR =K,
FHSE 5 3 AR AT s 47 1) JC 1L 37 B 50
37°C 5% CO, BEFFEN ST 2 h, 705 & fLEs
TR T, B0 IE BIEE T - 80°CARAERr . YSFAR
AR5 G — HIBESOR BRUBE & 2% ELISA A6 I 355) & A6l
ey ZRURE o RIAREL (ST) Ay e W 5 AP i
PRI 5 B R U TP B ZR R B Y LU AL
1.6 BRERERAL/NFHALEURRELSFE
K 0.01 mmol/L PBS Weia i & 4T, 4% 25 F
1%/ PBS ‘IR [E 7€ 15 min, PBS B2 ;0. 1% Triton
X - 100/ F75 RN Z I 2735 5 min, PBS P14 2 IK;3%

R G A 5 41 L (x100)

T B 0122

P |
&

(P2 ORI

1 AMAUTESBRLBMERELR

BSA 4] 37°C, 1 b Jin—40 IK RPTIE & R Bik 1eG,
1:200)4°C 338, PBS VeI 3 U i — 4T CEHUIK RATiA
IgG {B Bk Texas-Red,1:200) #E5% 37°C, 1 h; PBS ¥4
3 7K ;Hoechst33258 Jut% , PBS 14 1 I 554
1.7 SHitFESHh
RHISPSS 11. 5 Gttt d AT Ge it 24 o0 4, Br
A IR B + ARiE2E (x £ 5) RoR, M2 [H) 1)
BB IPIAEAS ¢« #56, P <0. 05 hERAFAESR
HE L,
2 H#R
2.1 REBERSBRBHMNKERE GERFEE
2810 WHE G, PP IR B ok 782 +
N5 TEQ/ KB, S 4B (93.7 £2.4)% (90% ~
100% ) 152 (97.2 £1.3)% (KT 95% ) ; B FE B
BT By ik By 598 + 135 TEQ/ K, Jik i 4k
BE(77.1 £5.7)% (65% ~85% ), 53 (90.5 +
3.7)% (85% ~95% ) o Wi ik Wi 12 R & WAL ) it
HE TR R B DR R O &, 22 A S
(P <0.01), DTZ Ye a7k W5 105 4 Y 20
BN WD A U 2 SRR 14 J B 20 B A s, T AO/PT 2
0 JE LSRR 5 15 PR B, Ficoll 25 FE A 2 B0k 1
[ AR VAT S A (& 1) .

AO/PL B4, (x100)

DTZ Y (0 WU I 25 2 L P9 40 P2 S 7 AR A o ok WA i M B 4 PEE 0 5

JITAO/PT B0 J5 WU e T8 AR A B, 2 E A 2 0 o TR BT A I AP TE D VP AR LB M . DTZ YR L (8 o [ & 240 i s AO/PT e 8

ERCE e S o 1 DA R G
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2.2 BEBARXEEER AR
W35 0 Jk 2y A P, ZE AR A R T L ks 3 i

KR RS BV E 43 3 22.2 = 1. 8 pg/L

49.4 +3.9 pg/L, SI 4 2.23 £0.05, $55% 24 h, 1k T2 5% 200 R T M e 4 B R A o 2%, I
TCHERT R N ARSMEFRR P B R S i a5 alifb 51 22k A Ficoll %5 B 46 14 25
26.1£4.2 pe/L f176.9 £6.1 pg/L, ST} 2.99 + L3kt S A0 B alifh i R 2h et By F AR
0.37. XHEHHRIBL A B 15 /0 WRE 17, Wb B e SR ™0 RSNk, 315 4% 2 85% 247 (B
BRI 24 h RS ENN B3, Z RS EE N, 0 B Ak e B2 40% ~ 50% (1
(P >0.05) , {HXF = BE A0 0 s b, B5 57 24 h i) AR T BE AR B B0 VA AF R Y Ficoll 1530 % i 15
S E R TR B S M, 2 RA % WA —ERMREE R R, E ML AR R

B (P<0.01)(K2), e FH I LA SR P I 75 08 90 30 06 AR 85 Ficoll 2%
- FERSEE B it AR

! L mE o 0 3 2 A0 M 1 R R T e T
3 * FIFLAZ I % , AR IR I LS EL 5 /N
w o 100 ~200 pum, H B EFAAEAS [FIRERE Y 22 53, WF 74k

E o i BALB/c /NGUBE 3 B 4% <300 pm'™' | C57BL/6 /1

s 2 r—. RURIIBE B A M3 380 wm ™ 72 B AR LB

0 o | i | AT 50 ~300 pum' "™, 2 R I I AL 1L

SEXELATH AL R B B, FRATTE SR AT 600 pm N5
PR UE RIS, B PR EAR 70 pm (192
BP0, 2 R 0 2D i 7 1 JR 5 i A b
2.3 AEEFHENERREEHZNE IR IR AR R 782 = 115 TEQ/ K B 46 JiF 3k

BB LU PP A R PLLETIEIIRE  90% ~100% |, i 2% 75 T Ficoll 55 B b i 55003, 5
S T B A M RE T R G, SR AR (B 3) 7%, I AMRE R " o [RVRE L B P T I i i
ey K 75 48 h Ik e B B A QL ISR BRI, BRI P A I 0 T A — S K B MBS
96 h. 144 h 192 h B[ 5% 25 G a9 n BE AR s o BF 2 h 2247, T 2 3 B #E T 20 8 30 min A, 4

— ———— TR RS, 5 Li S5 HRE M T A O . TEIR
HRIH A A b, R L B E G Y VR 0 T B I8 i —Fh
PR R BCIR 5T, & AT R 2 S A R A, (i B
FOR NS 1 B WSk i o ASBIF 9 7R I Jir il
PR B A8 06 T i B SE % W A% BR il ( DNAse ) |
G T AR AT B, A Bl 4 5 J 5 40 e )
Wik,

T 5 45 400 P O 5 S SR ) DTZ e 3™
DTZ REEAHR /R, vl A2 B sy 06 5 4 it o
A BT R A, DT (0 19 5 4 i 2 IR 2T
o T AR AN A AS €5, i DTZ % i 55 200 Ff B4 4 57
PEY R S A 5 TS ], DTZ Ye o 320, W25
TPV ARA 5 1 SE S MO F Ficoll %5 B f i 5.0
o JE % A0 M T 1 S 3 R FH AO/PT B 75l
et AO Ay R B R YR, AT HE AT 40 A
- g S Ve SRS DO B T kg e sk PL Y

H3 BEEeBANSERABER 20 gy FBOEEPERRRAR AREUEATE AN (0.5 T i
PEY 3 2T €5, Hoechsi33258 el it 6. Hiemopeimanipttores  SET-ANMRAGANARAR, ) 5 58 T A TR A0 (¥ DNA
R JE B2 R 18] ) 2 T R TR A 5 RNA 456, fE 9O WM T & 1A 40 4580,
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AO/PL XUEA,5¢ G 75 1] [m] B X433 1) F 2 BB T
1) IR T 1 1 5 A, X I 3 o A 0 M S S
FEME. PP I O 1 R AR 0 Jle 5 05 ok S22 It £, ¢
I, 1 Ficoll %5 8546 B B 0o 3 AR A5 14 19 5 A7 18 D 1F
SETAHML 3 AT RE 5 P 2D i 0 ik al Ak R I A AT
B PR R AU 150, IR 5 B R B R, R AF
1E Ficoll (AN REMERII F R R A K, HF— 2R
B A Y AT L AT IR B R YL, R LW 2D
o O Al AT 4 JR 5 23 18 i T AR SRR I ] -
JBR 55 R RE T 5 A W B — e 5 R Rl g A
ARG 7 Jo 5% 240 B D g 1) 5 1, AR AN [ e ) 7
PRI RS ,0 h FIEE SR 24 h (W)
S E R SR b TR R R 2R VA B 3 = A Y
2.23 f5F12.99 4%, Uk WA 2L axk G ok 4l Ak AR AR 1 Ji
By A EA BAF B 2R 3 WA RE T, TR I 41 A 2 RE
AT A HA 7 00 B B i O

S RS TRIFLAR WO A5 2t i v 43 5 4l AL KRR
JBR 5, P ARASH A R VR T A ELI A v R 5 A
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