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308 (D-30) 13 S50%LALEDEIRETH >z, —F
5 %DMS0-20°C-30 538 (F-30), 20%DMSO0+20°C-
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Table 1. Effects of immersion of islets of Langerhans in DMSO at different conditions on the shape of
islets after thawing

Conditions of immersion

Term of the islets in DMSO Ratio of the islets with
of the normal shape after thawing
groups Concentration Temperature Time to frozen islets (%)
of DMSO (%) [{®)] (min.)

A-30 20 4 30 63+2.5

A-60 20 4 60 52+11.7

B-30 20 20 30 27+11.2
B-60 20 20 60 22+19.1

C-30 10 4 30 75+8.9

C-60 10 4 60 60+13.4
D-30 10 20 30 52£14.0

D-60 10 20 60 54+7.4

E-30 5 4 30 43%12.5

E-60 5 4 60 41+4.9

F-30 5 20 30 45+8.9

F-60 5 20 60 31+3.7

G-30* 10 4 30 80+£6.3

* Only the islets of this group are cultured for 3—4 days before pretreatment of the immersion.
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Fig.1. Daily changes in insulin release from cultured islets of Langerhans. Islets
of C-30 are cryopreserved for 7 (@) & 14 () days and those of G-30 for 14 days

(O).
*Significant difference between C-30 (14 days) and G-30, p<0.05.
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Fig.2. Changes in insulin release from each group into the culture medium at
different periods of culture. Refer to Table 1 for the terminology of each group.
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HOBBRITE L E o7, 10%DMS0-20°C+30 8¢ (D-
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30) % 4 HEIERBRE L 2 EEReBL, SHEBRK
BENEEHTO A V2 ) vEEBEAIEL, B
FEREERE (C-30) L EbBEL %08 & BEAERT I 853 2 T
LEBRICOWTRE L2, NEE LTI ABERO
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FEAEEMO 4B YA Y B3 823+64.0
pU/ml THREBD 63%, FHERIEREEREIL 735+98.2
pU/ml THEED 57%TH » iz tBic L TER
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Fig.3. Comparison of insulin secreted from group G-30 (&) and C-30 (@) into the
culture medium. Freshly prepared islets are used as the control group (H).
*Significant difference between C-30 and G-30, p<0.05.
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Table 2. Effect of glucose on insulin release from cultured islets of groups C-30 and G-30

Insulin secretion (4U/5 islets/90 min.) of islets isolated from

Culture period

pancreas in Krebs-Ringer bicarbonate

after thawing

Glucose concentration (mg/100 ml)

0 50 300

Control* 69.7£10.7* 75.017.4 161.8+20.0
Group C-30 0 35.2%9.8 40.2+8.8 89.0%12.1
4 days 63.8%17.1 72.8+17.4 124.2%30.1

2 weeks 67.31+4.3 74.3%3.0 157.8+24.0

Group G-30 0 39.0E£6.6 62.0%18.5 147.4%30.6
4 days 41.4£9.9 64.6%+10.9 172.0£19.2

2 weeks 41.6%7.2 66.0+11.4 185.8+52.5

* Control study was performed by using of freshly prepared islets.

* Values are expressed as mean+S.D. (N=10)

Fig. 4. Representative islet of Langerhans isolated from the rat pancreas
by collagenase digestion. The islet is oval in shape and some exocrine
pancreatic tissues remain attached around it (X 100).
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Flch s e ng,
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4 VA vEEREORESHER S Lz, i G308
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(H4). 2hon7 BREHCET L 3EEMAIIE
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ERObDICHL TERERY, #EOBEELBES
N TEBES N, ELAEL TO A RERIZ
BEAETEBIDEBEL Tz (F5), choigEs
BERBHRIFLBET 2 b, BRSmIKERICE
L, ZBLFET, —HMIBTIE “I1s” 28
gahi, FRHEO—FoEEsnASBbA LN
7(B6). fRERmCEICERCE T, 3ABIERE

Fig.5. Islet of group G-30 cultured for 3 days immediately after isolation.

It becomes round in shape (X 100).

Fig. 6. Islets of group G-30 cryopreserved and immediately after thawing.
These islets closely resemble freshly isolated islets (< 100).
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2EL, HosriMiago®lt, BoEltrEsnk
of(H8), ¥ AFRETHRET S L HXROCE
BLLBREET 2 — I HilE (B-cel) 25 BRNIE

5

Fig. 7. Islet of group G-30 cryopreserved and cultured for 3 days (X 100).

&

R (9).

—77, BRREIAMEE L SEO HERGE L
AFRETE, SEMROBEZEREE*42 40
D, BEEEDOLDLIZIZRBEOBREEL T (F
10, 11),

V. PIRARERRE

1. AV I MY M UHERT v IR

STZHERZ v b 5RIZOVTD 0B COBET
i, MEEEEEIC 300mg/dl UL 2L, MESILTY

Fig.8. Histology of an islet of Langerhans cryopreserved and trans-
planted in the liver without culture. The cellular features appear

normal (X100, H-E stain).
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2% DY ERLI,

2. FEBMET v b OBRRFEHR

s PIOBEERR LT - 22, BERBRLUTOWML T
»5 (K12; C1,C2 C3,C45 v 1),

1) Gl 7w b K& 305g, M¥E 100 mg/dl 7 & +
IZSTZ R#FET 2 & 1B M ix 400 mg/dl X

£, R 155 ml/H, REE12.5 g/ A OBERBIRE LR
L7z, Z2ZCHIBBOMED S EEMRMCBEL -, B
HE# 18 Tl 150 mg/dl, & 60ml, FREE1.2g/
HeERRHENA SN, 28BS 110 mg/dl
ERDLIBIZEZ T120mg/dl LAFRETH -7z,

168127 b —BFEIZ 150 mg/dl = F 813 4 20588
W13 135 mg/dl Wi L T wiz, REIR 2 EBETO0.75

Fig. 9. Histology of an islet cryopreserved and transplanted in the liver
without culture. B-Cells are usually not found at the periphery of the

islet (X100, A-F stain).

Fig.10. Histology of an islet of Langerhans cryopreserved and transplant-

ed in the liver after a 3-day culture.

The islet cells appear viable with

normal structural organization, indicating the favorable effect of the
culture on the viability of cells (X100, H-E stain).
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Fig. 11. Histology of an islet of Langerhans cryopreserved and transplant-
ed in the liver after a 3-day culture. A-Cells show slight degeneration as
compared with those of islets without culture in Fig. 9 (X100, A-F stain).
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Fig.12. Effects of transplantation ( * *) of islets of Langerhans into streptozotocin
( *) -induced diabetic rats via portal veins (C-1, C-2, C-3 and C-4 rats). they were
evaluated by the serum glucose (), urine glucose (A) and weight gain ().
Islets cultured for 3—4 days both before and after the cryopreservation (G-30)

were used for the present experiments.
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Abstract
The present study was undertaken to examine insulin-releasing activity and therapeutic ability

of rat pancreatic islets of Langerhans cultured before and after cryopreservation. Based on the
results of various pretreatment conditions tested, the following procedures were found to be the

best; the islets were isolated from male Wistar rats by collagenase digestion, incubated with an
anti-freezer dimethylsulfoxide (DMSO, 10%) at 4°C for 30 minutes, and then cryopreserved at
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-196°C in liquid nitrogen for 7—14 days. This preincubation with DMSO made it possible to
maintain 75% of the original appearance of the islets after cryopreservation. Insulin-releasing
activities of the islets with or without organ culture before and after freezing were comparatively
examined. Just after thawing of the islets which had been cultured for 3—4 days before cryo-
preservation, they did not have any better capacity to produce insulin than the islets which
had been directly cryopreserved without the preculture. However, during an additional culture
after thawing, the former tended to recover the insulin-releasing activity more rapidly than the
latter; a significant difference was found between both of them in the glucose (50—300 mg/dl)
loading test. The islets cultured for 3—4 days both before and after the cryopreservation, were
transplanted to streptozotocin-induced diabetic rats via the portal vein, resulting in a good
recovery from diabetic states within 2 weeks of transplantation. Therefore, the most beneficial
method for transplantation of cryopreserved islets of the rat pancreas is to preculture for 3—4
days before cryopreservation and to culture additionally for 3—4 days before transplantation.




