11 5 Vol. 11 No.5
2020 9 Organ Transplantation Sep. 2020

YL A E HREL MM BAUe FiER GYAR

Q_

8~10 Jil#
Ttk C57BL/6T /N,

_— | ™
RILE

_— RS
RksE

—_— B
A

JBei Hi 7R
S yReitAl

v

{L_’ e

8~10 JAI#%
it C57BL/6) /N

RIS/ BB B B O 16 B0 ke R B8R AR R 5 BRI AR, /N BRBEL 2 A
S 20 AN REL R S A R R L T S (HRE TS ), R4 100 Ho B8 4R U e B 75 34 5% F LB,
I DR L TR S R SR, AL B T PRI AR o M RE R BB S RN Al AL S AL, SEit il
F Il 5 7 bk B R B IBUS I 3R o AT R B AR SN SR 1 AT SO0, FFPPAEIARSNIR 24 h AN 4 d SRR 9
B R AMIB I RE o SIREE T RIA LR, B TEN A RBUR S (97 i R E R (P<0.001) o MIZBER R
BUS A YN 83%, 2R Tgit =R (P>0.05) o ARG 2 HIIIBC 15 IR AR I L T S 12k P B BB 4 g 5 B2 25 5 4
SERER . TETEGF . B B AR (RN IR 24 R BRI AEIE RIEIE 100%; ARSMETR 1~5 d, B 40 ML A 17
DLRGF; ARSMETR 6 d TR, RSB OIESET. MANETR 24 h Ml 4 dJ5, 4 TR AFRRR S S, DR
JBR S DI RESIIE W LS 2 TR TR S Ak T AR e I 5 97 i, LRI B 5 2 B A A
KA.
Jeky s BREASAE; MREE SR JRARES; B ER BRIER A P WU
[ ] R617, R587.1 [ ] A [ 1 1674-7445 (2020 ) 05-0007-06

DOI: 10.3969/.issn.1674-7445.2020.05.007

HEWH: ERARBERLST EIWH (51873071) 5 | AE HARER AT AWH (2018B030311012)

VEFHAL: 510630 M, L RZERHE S = BEBE N /- S AR (W5 S0, XUIREE AR SC . MR, SEREE . AU, )
JARARERIRPHAE S SR (RS0, RIIhEE . MRAESC. I, 2. W OEEE)

fEF @A 3, 2, 1988 4R, 1L, fEpclEIm, #5805 m AMiR%, Email: 543149311@qq.com

WETES: MIRFE, F, 1964 484, {4, HEZ, W57 ABEIRSS, Email: zengly@mail.sysu.edu.cn



5 /INEUB B B IBOTT 1k A R A SRR AT - 573

Experimental study of a modified extraction method of mouse islets Zeng Wen', Liu Kunying, Lin Chuwen, Lin Shuo, Peng Hangya,

Li Haicheng, Zeng Longyi. 'Department of Endocrinology and Metabolic Diseases, the Third Affiliated Hospital of Sun Yat-sen University,

Guangzhou 510630, China

Corresponding author: Zeng Longyi, Email:zengly@mail.sysu.edu.cn

[ Abstract] Objective To investigate the improvement and effect of the method of islet extraction in mice.
Methods According to different islet extraction methods, all mice were randomly divided into the common bile duct
puncture group (7n=100) and common bile duct puncture combined with in situ pancreatic injection group (combined
injection group, #n=100). Common bile duct puncture combined with in sifu pancreatic injection was utilized as the
modified method. The islets were selected and purified under stereomicroscope. The morphology and purification of
islets were identified. The islet yield and success rate of islet extraction were statistically compared between two groups.
The survival of islets after 1 week culture in vitro was analyzed, and the insulin secretion function of islets after 24 h and
4 d culture in vitro was evaluated. Results Compared with the common bile duct puncture group, the islet yield in the
combined injection group was significantly increased (P<0.001). The success rate of islet extraction in both groups was
83% with no statistical significance (#>0.05). The islets extracted by common bile duct puncture combined with in situ
pancreatic injection had intact morphology, high purity and high activity. The survival rate of newly isolated islets was
nearly 100% after 24 h culture in vitro. After 1~5 d culture in vitro, the islet cells survived well. After 6 d culture in vitro,
the islets showed central death. After culture in vitro for 24 h and 4 d, the islet function of the mice was normal after high

glucose stimulation. Conclusions Common bile duct puncture combined with in situ pancreatic injection can increase the

islet yield, and the obtained islet cells have high activity and proper function.
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Figure 1 Operation procedure of common bile duct puncture combined with in situ injection of pancreas
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Figure 2 Morphology of mouse islets after separation and purification
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Figure 3 Double immunofluorescence staining images of insulin and glucagon of mouse islet after in vitro culture

Hoechst 33342 Merge Hoechst 33342 Merge

Jo| [ofe] [o
[ .®
j®| )% @
OO B

H: A. B. C. D, E. F. G. HE Y HAIMEFOR, 24h, 2d. 3d. 4d. 5d. 6d. 7dJ5, il Hoechst 33342-PI 2% 4L ([
JEA R S 4

4 x 400

Figure 4 Activity evaluation of mouse islets after in vitro culture
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Figure 5 Insulin functional evaluation of mouse islets after in vitro culture

B 53 (R R AL S AR L 53 B i Ak P 2 SR 5%
SRS S0 P AR . AR B i 4 B
TR R EALSRERR VIR Ak P R e gk
O Dk B U PP TR A A N g A T
H 3R S5y A R R o TR B DDA T e R S
TE % TR B SRR, HLZS ) 040 98 5% 1 45 4 R )
il U1 e A4 AR 2 X TR B R
W, A—ERRIBCR, HAERRS RIS 6 ik
PUE AR, SRS R TR AR oK B2 B,
HARE AT I, 38 2 MR,
FEH TR GHE JE S 4R B i B2

AT PR 2R e B IR AR B (6 1 59, T
MR 7 Ik . 5 BRI 2k Lh e, T
DA R AT 757, ARASEE S AR B 7 i, D3 Ak,
ZIETRAN T ESAE 2 o R U T B0 S 50 J 5 iR [ R
AR A T B JR R SRS 3 AT T R AT 11 R
B, PRIE TR i, M H, it DTZ Y4t
et ge e, mT LSS S0 AS Ty i B B e i 4l B
B, TETELF, KE3R 4 d SR GSIS S256 1 I 4R E
(RS LD e R Ao (B, AR —E 1R
BT, EAR T DA o LA 20 IEOTG 1 R EUBR 55 114
[, (HARBUCRATMA, M H., F T aifbiER ek,
TAERK. Hoh, KIRIRSMESE, B Ot
() T RS A R i

i TR, B SRS IR AR S 6 3 SR AT LA
R AN S I R W SO R B R, RGN T ) )
AR g 5 40 M0 P AT R R4, 38 R PR

JRED AL AHAN R LRI T

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

WESTERMARK P, ANDERSSON A, WESTERMARK
GT. Islet amyloid polypeptide, islet amyloid, and diabetes
mellitus [J]. Physiol Rev, 2011,91(3):795-826. DOI:10.1152/
physrev.00042.2009.

HU F, QIU X, BU S. Pancreatic islet dysfunction in type
2 diabetes mellitus[J]. Arch Physiol Biochem, 2018:1-7.
DOI:10.1080/13813455.2018.1510967.

OTHONOS N, CHOUDHARY P. Who should be
considered for islet transplantation alone? [J]. Curr Diab
Rep, 2017,17(4):23. DOI:10.1007/s11892-017-0847-6.

QI M, VALIENTE L, MCFADDEN B, et al. The choice of
enzyme for human pancreas digestion is a critical factor for
increasing the success of islet isolation [J]. Transplant Direct,
2015,1(4):e14. DOI:10.1097/TXD.0000000000000522.

JIN SM, LEE HS, OH SH, et al. Adult porcine islet
isolation using a ductal preservation method and
purification with a density gradient composed of histidine-
tryptophan-ketoglutarate ~ solution and  iodixanol[J].
Transplant Proc, 2014,46(5):1628-1632. DOI:10.1016/
j.transproceed.2014.03.004.

HARA Y, TANIGUCHI H, YAMASHIRO Y, et al. An
improved method for the isolation of islets from the rat
pancreas[J]. Exp Clin Endocrinol, 1988,91(2):171-175.
DOI:10.1055/s-0029-1210740.

SALIBA Y, BAKHOS JJ, ITANI T, et al. An optimized
protocol  for of functional islets of
Langerhans[J]. Lab Invest, 2017,97(1):70-83. DOI:10.1038/
labinvest.2016.123.

GOTOH M, MAKI T, KIYOIZUMI T, et al. An

improved method for isolation of mouse pancreatic

purification



/INEUB B B IBOTT 1k A R A SRR AT

S77-

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

islets[J]. Transplantation, 1985,40(4):437-438. DOI:10.1097/
00007890-198510000-00018.

YANG J, LOU S, KONG D, et al. Surface engineering of
pancreatic islets with a heparinized starPEG nanocoating [J].
JVis Exp, 2018(136):56879. DOI:10.3791/56879.
BOTTICHER G, STURM D, EHEHALT F, et al
Isolation of human islets from partially pancreatectomized
patients[J]. J Vis Exp, 2011(53):2962. DOI:10.3791/2962.
HUANG C, GU G. Effective isolation of functional
islets from neonatal mouse pancreas[J]. J Vis Exp,
2017(119):55160. DOI:10.3791/55160.

SZOT GL, KOUDRIA P, BLUESTONE JA. Murine
pancreatic islet isolation[J]. J Vis Exp, 2007(7):255.
DOI:10.3791/255.

RN, Sy /N B ) 0 S B R By A A (0] o
IR RAE A& 2001,22(3):176-178.DOI1:10.3760/cma.
j-1ssn.0254-1785.2001.03.018.

QI XP, MA BL. An improved method for isolation of
mouse islets and islet transplantation[J]. Chin J Organ
Transplant, 2001,22(3):176-178. DOI:10.3760/cma.j.issn.
0254-1785.2001.03.018.

BRANDAO IR, ZINI E, REUSCH CE, et al
Establishment of a protocol for the isolation of feline
pancreatic islets[J]. Physiol Behav, 2018,186:79-81.
DOI:10.1016/j.physbeh.2018.01.012.

LI E, JIANG X, LI Y, et al. Isolation of mouse islet
by collagenase perfusion through the splenic vein[J].
Transplantation, 2013,96(12):e88-e89. DOI:10.1097/01.
TP.0000437180.95701.7b.
RAMIREZ-DOMINGUEZ M.
pancreatic islets of Langerhans[J]. Adv Exp Med Biol,
2016,938:25-34. DOI:10.1007/978-3-319-39824-2 3.

LI DS, YUAN YH, TU HJ, et al. A protocol for
islet isolation from mouse pancreas[J]. Nat Protoc,
2009,4(11):1649-1652. DOI:10.1038/nprot.2009.150.
VILLARREAL D, PRADHAN G, WU CS, et al. A simple
high efficiency protocol for pancreatic islet isolation from
mice[J]. J Vis Exp, 2019(150). DOI:10.3791/57048.
R, LN RS B S A e (7). AR

Isolation of mouse

[20]

[21]

[22]

[23]

[24]

[25]

SLE AR 2014,31(3):553-555. DOI:10.3760/cma.
j.issn.1001-9030.2014.03.036.

GAO G, FENG Z. The experiment study of islet
isolation and purification from mice pancreas[J]. Chin J
Exp Surg, 2014,31(3):553-555. DOI:10.3760/cma.j.issn.
1001-9030.2014.03.036.

MOHAMMADI AYENEHDEH J, NIKNAM B,
HASHEMI SM, et al. Introducing a new experimental
islet transplantation model using biomimetic hydrogel
and a simple high yield islet isolation technique [J]. Iran
Biomed J, 2017,21(4):218-227. DOI:10.18869/acadpub.
ibj.21.4.218.

ANDRADES P, ASIEDU C, RAY P, et al. Islet yield after
different methods of pancreatic liberase delivery[J].
Transplant 2007,39(1):183-184. DOI:10.1016/
j-transproceed.2006.10.016.

AR HELLIN , R AR B BRI 23 B O D BB
g BRI B FE (1], 4% B A2 M ,2018,9(3):188-193.
DOI:10.3969/j.issn.1674-7445.2018.03.004.

LI R, DONG HL, LIU BL. Study of isolation efficiency
of new islet isolation solution for mouse islets[J].
Organ Transplant,2018,9(3):188-193. DOI:10.3969/j.issn.
1674-7445.2018.03.004.

SHIMA H, INAGAKI A, IMURA T, et al. Collagen

V is a potential substrate for clostridial collagenase

Proc,

G in pancreatic islet isolation[J]. J Diabetes Res,
2016:4396756. DOI:10.1155/2016/4396756.

YEH CC, WANG LJ, MCGARRIGLE JJ, et al. Effect
of manufacturing procedures on human islet isolation
from donor pancreata standardized by the north American
islet donor score[J]. Cell Transplant, 2017,26(1):33-44.
DOI:10.3727/096368916X692834.

THOMPSON EM, SOLLINGER JL, OPARA EC, et al.
Selective osmotic shock for islet isolation in the cadaveric
canine pancreas[J]. Cell Transplant, 2018,27(3):542-550.
DOI:10.1177/0963689717752947.

2020-05-17



