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Isolation of rat submandibular ductal cells by Percoll centrifugation
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Abstract

Ductal cells were purified by Percoll centrifugation after collagenase digestion of rat subman-
dibular glands. After centrifugation, the cells were separated into two distinct fractions. A
cell fraction obtained from the interphase of the centrifuge tube contained predominantly duct
-like tubular structures, while the acini sedimented to the bottom. The ductal fraction was
highly enriched in kallikrein, a ductal maker. To test the functional integrity of the prepared
ductal cells, the effects of the membrane receptor agonists on intracellular free calcium
concentration ([Ca?*]i) were examined using the Ca?* fluorescent indicator fura-2. Stimula-
tion with carbachol, phenylephrine or isoproterenol increased significantly [Ca2*]i in the ductal
cells. These results indicate that the Percoll centrifugation may be used to isolate ductal cells

after digestion of submandibular glands.

Key words : Submandibular gland, Ductal cell, Aciner cell, Intracellular Ca?* concentration.

S A EA LGRS T 2 EAE I & FEEL &

L nTws, BEMRIISWY EExd 8%

BRI (3 7 ) % AR - TRHE 3 % R AR & LB TIRR L, BEMEEES Y 71V A v
241 FEK124E 3 A300

(15)



16 HREUEGL, i 5T I M o HAfE

PR ERT I ED Y o7 E5SUWEE, Nat Bk
Wi ¥ OEBEEXRETHL TB Y, BEM
5 PRHE S T R MRV A BT A BRICK
XL 2O TS L I LB TY
B EEMRE e, 7 NV ) URE
W, LAH ) ZERE EOER OZERLEF
ET Lo, BEHCETLY /378
S REMERXR I, IREMIEIC BT 550
ik AR, BRI L AR EZ TS
EEZONTWELY,

19704FERICa 77 F—ER M) 7YV EDH
{LBEES & W CHERR IRAIAG & EEER S T 5 ik
DIFEFE S i, MR 3B 0 5 TEERIsE RS
BRI S Le, LasL, ZOHEICED
FHELE LR O KEB 5 (80-95%) R B
T 0D, 156 i 7z FERRE R 3R O/
IBERNML TWE EFEZoNTWwA, HEH
KD & O B AT IR TH 2 72, HE
FOERISERE O, BREMIC AT
JEF BN TWD,

WA, Percollm W o DA BEEIC LD 7 v
S TR OB HING & B - SRS 5 TR
HENTO R s WS EIEA RS
ik, BERICBT A0 W AT O R E
BRExRHT 2 1T, O THHTH S, Kt
52 Clid Percollim LBk X 2 7 v b BE TR
SO B 2R A, JOSEREDEMS %
Be»icd 5 e &b, A nfifdo7 o
Z A M BRI & Tz,

M¥ e BE

1) SH RSB O R

B EER X[ g E R R T B EER DR E
e TiT- fo, EBREYNCIE, 4% 8 ~101H
A DOWistar-STHREEMZ » b ((RE200-300g)
RV, 7y NEEBEFEERAT, [
EIME (V) = > & VEERETZE) L KEK%E B
WEZTEBELRZ, 7 v MENREEHEOH

BFEAX 1 WWRT, 7y MET—T VBT
TERL, EHICH TR/ L7, Bk
FHITO~1IBFI2IT - 72, W U7BHFRRIE, oK
BT TEIRBHEANY S 2 T 5 R4l
YIL 2%, 1.570/mla 7 7+ — ¥ P(Boeringer
Mannhaim), 2.0mMZ V% & U £ 00.2%
v YME7 V7 2> (BSA) %#&tsDulbecco’s
Modified Eagle Medium 20ml iz &#& L, 37°C
TEVRFE T TIR & 5 L 620 fMEE R %
1To7z, BERIEIEE105 8 & U204 T 5ml
DH T ARy hE2HWTC0HEERy 74 7
BTV, HERA E o iB R U, BRI
T, kb FIA R Ay vl THEAL,
MR 2Rvictk, 4°C, 400 g T 5 Ml 0o
BEL TR OMIE R E T, BE BRI,
0.2%BSA % & t220mM O HEPES THE fir{t L
7zHanks’ balanced salt solution (HBSS-H)
20ml=hnz, Ml FHBREL 2%, 4°C, 100g
T 1HHEOELCTHERTT - 12, [RIBROEEZ 2
EiTW, 297 F—¥PEREREELL. &5
7 BSAB & UCa* % & % 7 L HBSS-H CHilfa
% 0 AL, BEEIICBSA L Catt & £ 0w
6 mlOHBSS-H iz # & L 7z,

E TR E A & BE M & O 5 De-
haye 59DW R L7z FiECHE-> TiT> 72, 40%
Percoll % & tr &5k 1L L 72 Ca?*free HBSS-H
Z6mld D, 15mlOKRY 5 v EmLEICHE
L, SCCE L 758 PR ER = 3 mld >
40%Percoll # & e HBSS-H D _LEf 1 @Rz 72
X9 CEALZELA), 91FE% 4°C, 4,000
g TR OABER TR o Te, EOTk, il
o LE ORATEICE £ o o OB D
JEER I PR L 2 iR i L 72 (1 B), %
NZFNONFSE 2 TE WAL, Percoll 2 & %
WHBSS-HICHBE L7z, 4°C, 400 T 14>
MO ORI & D il xR, LEZERWLE
#%, fHFE % BSA & Ca? % & HBSS-HIZHE
ME L7, COUHEREL 2 HERDEL, R

(16)



HIGASHI NIPPON DENTAL JOURNAL Vol. 19, No 1, June, 2000 17

A)

Wistar-ST strain rat
(200-300g)

'

L Submandibular glands ‘

|

——1 Mince

|

Incubation for 20min
at 37°C with Collagenase

Tissue suspension

|

PJ —==1 Pipetting

—== Pipetting

—=—= Filtlation and Washing

Cell suspension

}<] Washing

y

‘ Cell suspension (6mL) J

3mL //\ 3mL

=9

.......................................................

40% Percol
emL

— Duct

Centrifugation at 4000g
Jor 10min

1

Fig. 1 Procedure for isolation of rat submandibular ductal cells.
(A) Preparation of submandibular digest. (B) Two distinct fractions (ducts and acini) separated by the
Percoll centrifugation.
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Fig. 3 Activities of kallikrein in the initial digest before isolation and in the two cell fractions obtained from
the Percoll centrifugation.

(A) Time course of absorption at 405nm. (B) Relative activities of kallikrein determined as described in

MATERIALS AND METHODS. Values are mean + SE of 7 experiments. * p<0.05, ** p<0.01 (Student-¢

test)

300
= Al ity J“W‘”WWWAWMM i
T 2001 | f”MMWWWW
§ e M/W)J Ll /
A 0 A
100- p—
cch PhL ISO 50 sec

Fig. 4 Effect of membrane receptor agonists on intracellular Ca?* concentration ([Ca?*]i) on submandibular
ductal cells

Isolated ductal cells were stimulated with 10¢M carbachol (CCh), 104M phenylephrine (PhL) and 10uM

isoproterenol (ISO). The agonists were added to the fura-2 loaded cells as indicated by arrowheads. These

results are representatives of 6 experiments

Table 1 [Ca?"]i measured before and after stimulation with agonists.
Values are mean = SE of 6 independent preparations * p<0.001, compared with the values before
stimulation (Student-/ test).

[Ca**]i (nM)

Before stimulation After simulation ACaZ+ (nM)
10uM CCh 167.1£6.7 251.9+12.1 % 84.8+6.7
10pM PhL 161.8+7.1 240.4+8 5 * 80.1+6.2
10pM ISO 167.7+12.1 228.4+16.1 * 55.4+7.4

mean=S.E.(n=6), *p <0.001 vs Before stimulation
(20)
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