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Immunolocal ization of hormone receptors and their regulatory system in the hormonally
responsive ducts of the mouse salivary glands
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AIFZE Rk B O ZE (Fn32) : Androgen & Thyroid hormone #4512 &~ C. FERI MR K (GCT)
DIFAELIRW~DAE FIRICH | GCT A2 HBLL 72, ZOfE R, AVEAKFNE GCT (T~ VA=
KRR MRS RIS D IGRDOENE TH LI LA RE T 5, MER AR O GCT RIMDiE TH/LE
N T DR MEDOIRIE, Tbb | AVEC A REOME (B MR >E TIR>H ) Ick5e
EZOND, ZORMEEBELEL T, HilkEN TW5 Androgen 5 BRIk 2H A% V-
immunohistochemistry & Western blotting 5% #7223, F2MEREG T, RSO B IERIC
1F1E95 Androgen 2 AR EME IR Androgen 52 ARSIy FAEE N B2 D [ REMEL % 2 Hib,

AFZE R S O EE (32 30) :Granular convoluted tubule (GCT) -like cells in the submandibular gland
(SMG), were induced in the striated ducts (SDs) of the parotid gland (PAG) of mouse after the
repeatedly injections of androgen and thyroid hormone. This finding and our serial studies suggest that
the hormone-dependent GCT is a common characterization in murine three major salivary glands.
However, the process of cytodifferentiation from immature granular cells to GCT cells will be varying in
each gland. This process is completed in a large population of SD cells in the SMG, with a small
population restricted to the sublingual gland (SLG), but all of the SD cells maintain their original form
in the PAG. The gland-specific GCT-phenotype might be caused by contents of hormone receptors.
However, we have tried unsuccessfully to detect immunolocalization and western blotting of androgen
receptor (AR) in the mouse salivary glands, using several commercially available antibodies for ARs. It
is conceivable that molecular structures of ARs may be different between the salivary glands and the
reproductive organs.
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1. ARSI DOE R

TERIME R KE (GCT) 1T E EEH O T 2
(SMG) #4184 (SD) D5 BRI T, FFic~
TATIL, SCCTHMlL b3 5&, AGCTHEM
ITEEER RO SR ZZH L, FLE
K., EREMME AR, ZOME X AndrogeniZ
KAET 5, & PR (SLG) SDIch . GCTHAE K
L7~ Bk A MM S R E L . B R R R R 7
(EGF) | & k& [K 7 (NGF) | Kallikurein

ReninZs 3602 Yufa X (Kurabuchi et al. 2008) .
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(2. In Situ Hybridizationis 2SO
MRNAD JFTEL A S CTUD, SLGGCTHEAM
Bl XM E 2 <AFTEL @ ICITH CL SMG & [RAR
WHEEE T, Ll B TR (PAG) IZIZGCT
RS HIIRIXFEEL 720,

FH DI, SLGEPAG DR SE A (MR sD T/
DGy Wk 2 5 A T DA TEM TR L
SMG « GCT & D HH R A 58 L 7=, Z DRI
EBIZE S TR T DEEND, FVEURLF
PEOFEIR CHDHZ LA RIE LT,

FZHOOBIEIZED SMG & LR UI-HFFEH
EB, GCT i~ AR Kallikurein (mK1) @
I PEAE T B YR IR E TR AEL | MR
HAMEDE GCT DAL 5y LR BIRINZE DY
DI EB ATREDY T XA THIE, =D
sy Ak @ i F2 1% 312 Thyroid hormone &
Androgen [ZA&AFL, AIWIRYICE LT DT L5 %
BB LTZ (Fig. 1) o A TH, GCT HEfEIZ
IRIEL T, REARIERER (RFFL T Dl (SG
cell) DMENRINBAFET HZ LR, GCT Mfaic
F o TEBAIN R BRI Tl

EB512, ZORA XL SLG. PAG (Zhili i T&
B8, BRICAFAET 2 IR i O£ C IR A i o> 32
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Fig.1 GCT cell phenotype regulated by
androgen and thyroid hormone. (Kurabuchi
& Hosoi, H APHME 745k, 10:61-70, 2001)
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R EVEHEIZEST,PAG ICFEINT-
GCT ERMAAE A T D53 W53 1T DU VT
L. GCT KB DB AR TE T 5, IHIT,
S RMERARD GCT iz tof | Mg+
72D, MRRAEENEDIERZFI D, SHIZ, 7R
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FEBRAE T, 12 TAH L7225 SPF-ICR vV A
LEMEIELT, TRTOEREIYIZ, A A
BER Atk A5 s B T ta T & D&
CEBICEATAHE ST, BB,
Injection of hormones

3,5,3’Triiodo-L-Thyronine (T3,1mg/kg K ;
fi§ e ¥ %) . 5a-Dihydrotestosterone ( DHT,
20mg/kg AEL ; =~ AR TS BT EST) |
Dexamethasone (Dex, 10mg/kg & ; =~ JHIA
fiF, 5 MR NS 2B HOWITH A G D
BT A 7E, 2> TH/LVE L
EhELT,

Immunohistochemistry

(1) GCT FrE A BIS MW E O

2% Glutaraldehyde., 2% Paraformaldehyde
TR R C OB it [ E 1% | MEVR IR A IO L L MBI
“C Technovit-8100 (Z &1, 2um JEDREHEL] /%
TR L7z,

% —bi{A; Rabbit Anti-Mouse EGF Antiserum
(1:1,000), Upstate Biotech, New York; Rabbit
Anti-Mouse NGF (1:2,000), Chemicon, Teme-
cula, CA; Rabbit Anti-Renin Antiserum (1:
30,000), a gift from Prof. H. lzumi, Health
Sciences University of Hokkaido; Rabbit Anti-
mK21 Antiserum (1:30,000), Kurabuchi et al.
1999.
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(2) Androgen = KD JETE

% PLP . % 4% Paraformaldehyde {2, 20>
V&, ¥ Zamboni K CIE R EE AL, BT R
%% . Paraplast 7um JE8)FZ1Ek, HHU T,
OCT compound (223 | B, ZUA A&y M)
AR LT, ez deth (B PLIATL. DAB %€
) I TE- T, 7 gy 77— (pHB.5) IZA
n~Aray o —7WEETO, FUROIRIG{E



AR LTz,

% — P {K ; Rabbit Anti-Androgen Receptor
Antiserum (1:50~200),Thermo Scientific, USA,;
Rabbit Anti-Androgen Receptor (C-19: sc-815)
Antiserum(1:50~500), Santa Cruz Biotech, CA;
Rabbit Anti-Androgen Receptor (ab74272) Anti-
serum (1:50~200), Abcam, Cambridge, MA.

Western Blottig Analysis

AR @ =T A0 SMG, FEH, A HRAEY
HL, EEY720., 9 volume @ Lysis buffer T~
EVxX—b EHiL%, RIEEERERFLZ, B
KIKENEL , PVDF IR Rk —Hiikz
FHVNT Western Blot #17-7=,

4. FFFERRR

PAG |ZFFE L7 GCT HRAMAL DR 7 AT
IZHOWTOMEE L, MINI-REVIEW (Kurabuchi
et al. 2009) &L TRRFEL 7=,

Repeated androgen and thyroid hormone
injections modulate duct cells

Figs. 2, 3 IZ/R T &LDIZ. DHT+Dex+T; &
DHT+T; D A &b Theh i W E T
GCT LlOMfAS PAG #2538 % (SD) 12755
Sz, fDFNE 2 FEOR AR
B HCIIFHE R, £72, Dex BT
£ GCT HMIIEF SN/ b, DHT
& T3 23, GCT KHEIDFERE/RDHRNEL T,
Dex | ZAf Bh A7 85 B 205 L]k L 7,

INHDFERMNG, JekiE PAG-SD 121% GCT

Fig. 2 Light microscopic (Heldenham s iron
hematoxyline staining) and TEM micrographs
of hormone-modulated duct cells in PAGs from
male mice. G, Golgi apparatus; L, lumen; N,
nucleus of GCT-like cells. (Kurabuchi,
Odontology; 10:61-70, 2006)
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Fig. 3 Bar graph showing the percentage of
full- fledged granular (GCT like) cells in the
interlobular SD segments of PAGs from
male mice injected with DHT, T, and Dex,
either alone or in combination. (Kurabuchi,
Odontology; 10:61-70, 2006)

AR X AFTE L7223, Androgen & Thyroid
hormone |2~ C GCT MALDOFE N AIRE TH D
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Immunocytochemical characterization of
hormone-induced granular duct cells
PAG-SD |Z#E ST GCT HRMifaD RO

aGHME 2 R R EE THANTARD

(Fig. 4) &, feb R IR _EL7Z GCT Ao
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Fig.4 Immunofluorescence micrographs
(Cy3, red) for NGF (a), EGF (b), mK1 (c), and
renin (d) in semi- serial sections of PAGs from
male mice, injected with T;+DHT.
(Kurabuchi & Hosoi, Odontology; 97:57-61,
2009).




SIWERIIZIE mK1, EGF, NGF 25388 B30 7273,
renin X HEN 720 57, SLG-GCT Mk
SMG- GCT FRE FIERIZ, renin B EEA T AD T,
PAG |Z#5E S 7- GCT Mlifidid SLG o GCT £k
AL | SHICRAREFE Ol THHZ L
NHBNEI ST,

Discharge of secretory granules in response to
autonomic agent

AR DZEL, DHT+T; LM AH ORI %
fiL. PAG {2 GCT MiflzifiE L /'~ 2% 4f
BHEL T, SMGGCT e o> 7y WAL D Jie i 4
BT HIENHBI TG, B At 8 R D
P #  pilocarpine & 22 JE& #h R /E @) ME EK
methoxamine @ {f | % # ~ 7=, pilocarpine
methoxamine &H1Z, FES1% . 5~10min (2 SMG
TiX GCT HMEpa LA Mfa (Fig. 5a) . 3L,
PAG Tid GCT ERAfic L it . BRI 53
WSFRD BT, 30min~1h 4, SMG-GCT i
& A T, S WA BERL 0D 2 LB <0 TH
By WS ITIRMEL T, KE7eZEan H Lo
f:o PAG (2 Th, HE DK FTIZ 2 a0 5

ST WERL DFRAE DR BAv, B M i b B8

M@{ﬁﬁ%c‘: CRan iR a7 (Fig. 5c, d) .

L2L, SLG TlE, GCT Hifia, frEfasbic,
WH OEBIIEES %, 1h I[TBWTH, W R
RIS IEBNIRR O LT <D 53k
SERLNES AT & AR I AFAEL 7= (Fig. 5b)
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Fig. 5 Sections of the glands of mice, 5 mmutes
and 1 hour following pilocarpine injection (a, b)
or metho- xamine injection (b, d). Any signs of
discharging secretory granules are not seen in
the granular cells in the SLG striated ducts (SDs)
(b), whereas, discharging of secretory granules
are prominent in the SMG GCT cells (a), and
many vacuoles, suggesting the traces of
discharging granules, were seen the PAG SDs
(arrows).
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P Y 0 B AT, =K MR R IR _OL\T
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&51T, Western Blotting J5ICTHUAD B &%
FaFtL7-, Rabbit Anti-Androgen Receptor (AR)
Antiserum (Santa Cruz Biotech, CA) (2R T,
250 f5AIRT, KB, SRR D /SR
ODIDD, ENHFF R THDL DD, FiiE
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Fig. 6 Characterization of anti-androgen
receptor (AR) (Thermo Scientific, USA)
by Western Blotting analysis. AR-immuno-
reactive bands are seen at 110 kD in the
extracts of testis and prostate, but not in
those of male and female SMGs.



Receptor Antiserum (Thermo Scientific, USA) (2
DWW, KB, BINZHR T Androgen Sz %
B L7223, B3 PR CILH B ONLE 110kD 12
ITATHD SR T E 7227 o7 (Fig. 6) .

~UA SMG T, iR FUAZ VT, Ffsii
MFHIIC AR ZRH LI — D DOHE DR H D
(Sawada, Noumura, Zool Sci, 12:243-248, 1995) .
GCT DOFZIZ AR DJRifE4 78, GCT fllfdod—
2T AR OJRTELRW L RO HNDE
WEL WD, EEZOL, IASGCT 135 —7¢
P THER SN TWAB D Tl REVRERE
ZRFFL TV DM, KRBV 2N B2 5 il o
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BEDEZA, FREIL TR,
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Androgen-binding protein Z§ T 5 & IX
%\, 7=, Androgen receptor LAk ITHD03,
FEREIE, "the binding of [3H] methyltrienolone to
cytosol receptors” A FHX TN HIZT 72\, 7
bbb, B EZFOMERD Androgen S
R & MEEAR O Z A E— D b O T4 < F
W72 Lo iclbinsg, AE, REmIC

- 7= Western Blottlng DR (Fig. 6) AN L
T HE MEEARICISITS Androgen 52 RO
REIT, é%i&éﬁ#‘f%ﬁbﬂzéz N5,
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