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Xenotransplantation of microencapsulated rabbit parathyroid tissue into rats
Wang Dong', Zhai Bo', Liu Ying-xin?, Wu Lin-feng?

Abstract

BACKGROUND: Microencapsulation has been widely used in various experimental studies. Microencapsulated parathyroid
transplantation has become a hot issue, but the better transplantation site and the mechanism underlying failed transplantation
are urgently to be solved.

OBJECTIVE: To investigate the therapeutic effects of xenotransplantation of microencapsulated parathyroid tissue on treatment
of hypoparathyroidism in Wistar rats and to determine the optimal transplantation site and the mechanism underlying failed
transplantation.

METHODS: Wistar rat models of hypoparathyroidism were developed. At 4 weeks after model establishment, rat models were
randomly allocated to four groups: renal adipose capsules, chest sternocleidomastoid muscle, and empty microcapsule control
groups. Microcapsuled parathyroid tissues were transplanted into renal adipose capsules and chest sternocleidomastoid muscle
in renal adipose capsules group and chest sternocleidomastoid muscle group respectively. Empty microcapsules without
parathyroid were transplanted into renal adipose capsules in empty microcapsule group. Total serum calcium was measured
every other week. In the 16th week, transplant beds were retrieved and subjected to electron microscopic examination.
RESULTS AND CONCLUSION: There was no significant difference in serum calcium level between renal adipose capsule group
and chest sternocleidomastoid muscle group during 16 weeks (P > 0.05). The serum calcium level in the chest
sternocleidomastoid muscle group decreased between 16-20 weeks. There were many fiber tissues surrounding the
microencapsules in the chest sternocleidomastoid muscle group. Parathyroid tissues can be protected successfully from
Aliginate-Ba capsules and then survive functionally for a long time. The renal adipose capsule is the better transplantation site
than chest sternocleidomastoid muscle.
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Figure 2 Microcapsule paraffin section of chest
sternocleidomastoid muscle group at
16 wk after transplantation (Hematoxylin-
eosin staining, x 400)
K2 s AL RS 16 JHR IR e ) Ak
PIR GRAKG- g4, x 400)

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



FA, AT TR R - B

@'27:2 wncreno

2 VEPN 4 R IR T € A0 PR RAVERE PG 2|
W I ol ) T AT e 0
23 FHOBRARBANTETN BHEE10HET 0
FE . MUBFL SR LA HOIR 55 R AN BB B A B e B, &
REAR SRR P9 0 R S5 AGTR T, 2 IRTRER T  , WLIE3 .

B TR A

g R N o

o= i
oy s
N 4
. “ e t
A - e
2 ! ! |
R 7 4 g

. ’i"ﬁ. 5%

Figure 3 Transmission electron microscope examination in
microcapsule control group at 10 wk after
transplantation (x5 000)

K3 TMBEMARMNE 10 IR EIF A A% S i B 5
(x 5 000)

FoAH 5 16 S B CL B 20 /) WA RUORE (TS B F 5 T 7L
RIWNADGLGAT DA FURSS IR, MRS, 2
R REA A, 2RI, KL Py i 9 -5 00 i R e 739
RURE hipl /b, w LT/ RIS AN AT WL IE HT 27
gik.

3 g

FFE S HUIR 55 IR D AR T A& FOIR IR AR A ™ 5 S dy
FERRE, BT HRSZ ISR N 2 MR ThRe, tRatindr
FBIFRIEZ 67 FBRAS AL WatER. sz
P22, BURSS AN A T 3 va 7 FER 55 IR D R T
(IEAR 772, 19804FELimAISunt ey VR FH A8 9% b
SRR IEAT I SR AT 5T . T LR B T
A G B B H AR SR N s EANZ IR FH ) R 4752
I8, ol (A e S B PR 17 £ 1 B R
TG TF R SRR RIS, TF$HoBT LR Rl A i PR i ) )
AT AR, 31 O4F (IR0 45 S 3¢ W AS M b s 20 1 HE 5
SN K BT e HH B N - & L R 2 T R I R S R R
Fe g pglo M,

Tl 3 G P B B B RIUKs A= vs M B A L
IE LT REMI PRI o TRV B AL S Se i . S Bk R
P45 A g5 i 3 3 5/ R0 AT AR ORI S R BRI
BB 853, T SRVEHE N RS R P 5 108 78 1 a3 S S P 4y
W AEYNE )T B IE R, MRS A 2R A
M, WERHE R RN, FEAS e R e~ PRE
AR AR . D G M A RO .

ok 2 Ak B A o A A 02 AR 2 S E WER IR &,
Zimmermann25 Y Lp A, SALLE, Sl
SERAF IR R o SE5G &5 A {7 i L 5 JWL 2 afin %5 7K

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

G JEAT T B, B A B A I I A KT I
. 16 ALk A B AL R AR U A A R Z
LT UL AT LIAIEDC, s e 2, W EOA
P BT IR AL o 73 M L DA R 0 LA A AT R
J 3, XA B URIA R, i ' 2 X 4sCh S
Bednul, HABME R s, At . Lk
SR PP AT AL, TR IELL. BBl R4
e 5 LT YEAC R G A2 RN 1) A SEA 2T eI IR T 1 I, T
WM BIFAES R YLK 22, SN 0 IR S Rl
JEA SR BT He L R 28 S TR o BRAEWF U W S 21
YEAb 2 LR SEURIE 70 U i e 1 3 R 321,
WHE AL LA I T 2 . BB L R LA %
KA -

B2, BIRRAL I WYIGURTESR, BRI R
AL A, A T I ORUE T RS A I F) A7
s UESE T AL MR R R, B SRR AN T
NS AL SR FAR S5 IR L SRS RE T S oA T AR
55 BRI REAR I PR A R Tt o

4 SETH

[1] Duan XQ, Song C, Song CF, et al. Jiepou Kexue Jinzhan. 2003;
9(3):227-229.

BT IR, AR AU ARAF T, A8 KB TR 5 1R 0 D IR oy el o [J]. el e
2233k ,2003,9(3): 227-229.

[2] Kulseng B, Skjak-Braek G, Ryan L, et al. Transplantation of
alginate microcapsules. Transplantation. 1999;67(7):978-984.

[3] Lim F, Sun AM. Microencapsulated islets as bioartificial
endocrinepancreas. Science. 1980;210(4472):908-910.

[4]  Duvivier-Kali VF, Omer A, Parent RJ, et al. Complete protection of
islets against allorejection and autoimmunity by a simple
barium-alginate membrane. Diabetes. 2001;50(8):1698-1705.

[5] Kobayashi T, Aomatsssu Y, Iwata H, et al. Indefinite islet
protection from autoimmune destruction in nonobese diabetic
mice by agarose microencapsulation without immunosuppression.
Transplantation. 2003;75(5):619-625.

[6] Kobayashi T, Aomatsu Y, Kanehiro H, et al. Protection of NOD
islet isograft from autoimmune destruction by agarose
microencapsulation. Transplant Proc. 2003;35(1):484-485.

[71 Schrezenemeir J, Hyder A, Vreden M, et al. Oxygen profile of
microencapsulated islets:effect of immobilized hemoglobin in the
alginate matrix. Transplant Proc. 2001;33(7-8):3511-3516.

[8] Rayat GR, Rajotte RV, Ao Z, et al. Microencapsulation of neonatal
porcine islets:protection from human antibody/complement-
mediated cytolysis in vitro and long-term reversal of diabetes in
nude mice. Transplantation. 2000;69(6):1084-1090.

[9] Aomatsu Y, Nakajima Y, Ohyama T, et al. Efficacy of
agarose/polystyrene sulfonic acid microencapsulation for islet
xenotransplant. Transplant Proc. 2000;32(5):1071-1072.

[10] O’Shea GM, Sun AM. Encapsulation of rat islets of langerhans
prolongs xenograft survival in diabetic mice. J Am Diabetes Assoc.
1986;35(8):943-946.

[11] Zhang WJ, Laue C, Hyder A, et al. Purtity of alginate affects the
viability and fibrotic overgrowth of encapsulated porcine islet
xenografts. Transplant Proc. 2001;33(7-8):3517-3519.

[12] Zimmermann H, Zimmermann D, Reuss R, et al. Towards a
medically approved technology for alginate2based microcapsules
allowing long-term immunoisolated transplantation. J Mater Sci
Mater Med. 2005;16(6):491-501.

[13] Robitaille R, Dusseault J, Henley N, et al. Insulin-like growth
factor II allows prolonged blood glucose normalization with a
reduced islet cell mass transplantation. Endocrinology. 2003;
144(7):3037-3045.

[14] De Vos P, Van Straaten JF, Nieuwenhuizen AG, et al. Why do
microencapsulated islet grafts fail in the absence of fibrotic
overgrowth? Diabetes. 1999;48(7):1381-1388.

[15] Wu LF, Zhai B. Guowai Yixue:Shengwu Yixue Gongcheng Fence.
2005;28(1):37-39.

SRR, 22 1 S BEAL B AR KT 0t JRE (U] [ A B 2% R 2 TR
J1,2005,28(1):37-39.

8253



@E‘ T 6‘2 WwWW.CRTER.0rg

T, AT TR - R B

REAETHNEZEE—

HEZh BRITAE O RAFIE4(D01-13); BARITY
HE TAHFHAFLRE (11551208); LAz 4 LA T4
BHEH (2010-147).

TEZ TR B4 AT IR, SR FeH F—1E
F, RRIPEA S ZEE, THIREANE —E, F—1H
AL, FWEEEE, BIRMEETIEAR T,

F 73 /08 R BAEAT ] READ R R EMEZFH
2047 B 4 SR Al 4 09 27 R B 49 A B

1EFEHEfE: T3 id A2 P xS a9 L B AT F AR LA
A H AR 2006 F4a A a4 (F T E15 LI Fhdh by 351
BILY A,

A X/ E 4 v “microencapsulation, parathyroid
glands, xenotransplantation, &%, FHRFMR, FF4H%
M A &35, 4% PubMed #0487 7 4k 4% % 1980/2011
B4R K LAk, FIA A T T FRF AL RS
LB KA

@277@2 ISSN 1673-8225 CN 21-1539/R 2011 EWKIT (F[THR TS IHHRR D F2d LG

2012-2015 FERBARMFE S RMRABENRIB: FAE

i H 25 iTIN A Kt I ]

TR REAESZ AR A 35 10 B P8 SRR AR 20 55 Ay S R AR 22 Al G | ks AT R 14 2012-01/2012-12
I e

MiR-146a 71K FU/NMARUTF B A 14 Y PR R 22 2012-01/2014-12

Swiprosin-1 7E4% R B AL FHEE I 52 N B2 A B0 S PR Lol ML | AR FRTBCZE SR — R K% 23 2012-01/2014-12
HElii

elF2a {5 5l MARUE RS I A T BE B I 1 RpLBEmE | L= BN 23 2012-01/2014-12
It

P TCF7L2 R 2 411k 5 IS A S5 1 OB s A A IR DR HBR | we B R ANE 22 2012-01/2014-12
By FHLHIRFI

JIELAE A0 5 S T A R 55 A A AT Sk A R R () SR BRI T | R R ICZE 2 309 B B 20 2012-01/2014-12

HGF SR AL [ 151 MSCs 1097 TR AR A S5 HE R SOV RREIER | Biskde bR 21 2012-01/2014-12
AT 5T

MACC1 /3 HGF/Met fil FAK Tl ¥ {E AT PR MR G i S0 kb | ey AN 22 2012-01/2014-12
PR % R TERLIE S

TR G P VA K BT R e S B P S B A XN TR 23 2012-01/2014-12

N TS FERE AR TT 4 BRI 1 SR S BT 5T pogipes WL K2 600 2012-01/2014-12

Hippo 15 5 1 3380 i £ R Wi JFP9s 52 R S A% vh O F LI At iR 55 2012-01/2015-12

JHF R SR A0 I A0 51 1L-27 300 i VA 32 /I U A S 8 T 52 L FLAE S AN 55 2012-01/2015-12

smDCs 7£/) il ESCs SRyl 1 41 B A b 75 3 S e i 32 SR FAR T | i 200t ik 55 2012-01/2015-12
HLHI

Z W RN SR AN Toll #2445 T2 SRR T A % | BRI EL I BE 27 Bt 50 2012-01/2015-12
P 52 IIWFIT

1A 45 PGE2 JE DK 1) 76 141 M B i 29 Kuppfer 4R | e 4 FRERIKEE 60 2012-01/2015-12
7R B HA S 5w 2

HBV "5 571t G388 50 41 L F51 575 B AR i £ JHF S R AT B FREETT S — L B 60 2012-01/2015-12

IDO PPt TGF-B/Smad {5 5 il M HTAF e T I R PEHE R 1 | MR BRSNS 62 2012-01/2015-12

BCEARE

AMATEALTE % K CD59 TENF B MG R ek BL IR YL BUAAE SOV AT | bk R K 50 2012-01/2015-12
Z RSB h A

BTN T FAE SR TR A S B G O | LIPS 60 2012-01/2015-12
D

miRNA-Foxp3 # [ HL#I7E CD4+CD25+Treg /- ST s | FHEoR ik 60 2012-01/2015-12
P AR

8254

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



