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ATl = 2ol Mzl A protein kinase C (PKC)9
o {rlGet HGolA PKCY 2de Wozx7
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A PKC a, fI % &7} oFshAl ddE Qo 7| HA XA = PKC B
Ik oFstAl @ttt A= PKC a, BT 2 674 oFshA 2
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signal-transduction receptor proteins G alpha, adenylyl cyclasell
S 22 AEZAYE FAEM inositol triphosphate, protein kinase
C So = addyA o (Berghard % 1996; Frings, 1993;
Garcia-Suarez & 1997).

o 7K AZHALEEAE Fo| 53] transmembrane signal
transduction®] %83+ &S 3= protein kinase C (PKC)= Al
xol T4 3 28 Evld #Aosts Fo% SAREA AY
BE Z2Ao Fx3ka (Nishizuka, 1986; Nishizuka, 1938; Wetsel
5 1992), Domain 173 w2} conventional PKC (cPKC)2t novel
PKC (nPKC)®l F 5 o= yrolAH, cPKCol= a, BT, BIO, v
o} nPKCAl &= &, g , p, B2 F7F¥ ot (Nishizuka, 1989). cPKC=
3709l domain, = <A &, DAG (Diacylglycerol)/phorbol ester 2
st Cl domain, Z% 2% C2 domain 18]al =wjA C3 domains
frate, Z4r, XA 183 DAGOl 9s SEAdswh W
nPKCE Zr¢ 23 C2 domaine] §loBZ Ca”ol #Agle] &A3
2 4 Attt (Burns %5 1990; Nishizuka, 1988). o]w] X i1
Zo] PRKCE olgd wmet A= g2 H=2& T3 438 A2
A= Ao e FAe aFoer FEIEHY, ZHzte] PKC oldE
of WL A7iet 2AWAA FHEI zolE WEHAT (Osborn &
1994; Brandt 5 1987).
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2 7k gAe = Qe Aor AFa A v£=d AE FE

F24gv oA PKCel 2dde]l SWe vk 9lew (Frings,
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(o] & 2001). zefuk it frl5e] Maai7jdols PKC 2d &
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AT s AzEaridadasdged e PKCY 2d Aol7t 9
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o. s 2 Uy

A& ol o] &3 @S Thoroughbred 65F°]™ 171€8 RAHo]
olA 3FE vAdsE (FIEE, 247148 240 3F7E =9 S
2 sk A AbEs AEFaride 22N A7 Bl

2. AHE&7 A

A

(ol

FAZE mouse monoclonal  anti-PKC a  (BD
Biosciences, San Jose, CA), rabbit polyclonal anti-PKC @B 1
(Santa Cruz Biotechnology, Santa Cruz, CA), rabbit polyclonal
anti-PKC & (Santa Cruz Biotechnology, Santa Cruz, CA), 18] il
rabbit polyclonal anti-PKC B (Santa Cruz Biotechnology, Santa
Cruz, CA)el™, W ZxZ 3} avidin-biotin peroxidase complex

Elite kit (Vector Laboratories, Burlingame, CA)Z A}-&3}%t}.



28 20 10% T4 FEgEor uAstu JeLn AdAo
2 gt Bt B3-S A gdaAd 2z 3 F 5 ume 7
2 ZAHEHAS 759 hematoxylin and eosin @S A A 51 T}

RNEESE L IR

A5 5umd FAE AHS whEo] JHAS AAT & WA
A peroxidaseE A AsH7] 38 0.3% HoO07F ESHE W&k 20%
RS A T ZF 22 o] Bl 5ol whE-S wWAEy] 93] PKC a
+ 10% normal horse serum®.=Z, PKC I, & % B 10% normal
goat serumo| 1A|ZF FoF WS AT 1x A E mouse
monoclonal anti-PKC a (1:100), rabbit polyclonal anti-PKC 1
(1:100), rabbit polyclonal anti-PKC & (1:100) 23] 3L rabbit

oo

polyclonal anti-PKC 8 (1:100) A4 1A]7F &<k vkS-A]171 &
PKC a+ biotinylated anti-mouse IgGZ, PKC fI, & 2 B
biotinylated anti-rabbit IgG (Vector Laboratories, Burlingame,
A) (1:100) = 45%-7F wr-gAZ T} ©]ol A avidin-biotin peroxidase
complex Elite kit (Vector Lab.) & 2204 4587+ wk& A At Z+

SGA 7 Eva PBS (pH 7.4)2 58%F 33] =523 A Hstg o, A

o

Adk-go] iy 2 HHL 3,3-diaminobenzidine tetrahydrochloride
(DAB) substrate kit (Vector Lab.)S &-83fo] @At} 18]
hematoxylin §Ho = xdMS 3 5 ety Aduaoez @

Fob Est e AA BSistel YA GO AT
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RE : respirmery
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NE : nerve bomdle

Figure 1. Histological findings of a horse vomeronasal
organ. The lateral epithelium includes ciliated and nonciliated
cells, whereas the medial epithelium contains neurosensory and
sustentacular epithelial cells. Respiratory epithelium (RE);
sensory epithelium (SE); gland (G); nerve bundle (NB).

Hematoxylin and eosin staining. Scale bars=30 pum.



2. 7zt 3ol PKC ot¥ 9 24

oA WS AT # gt (Fig. 2A-D)(Table 1).
B AEa71d 2] A A A Lol A PKC aef file] 73f
3]



Figure 2. Immunohistochemical staining of PKC a (A and
E), BI B and F), & (C and G) and 8 (D and H) in the

vomeronasal i;:’oﬂ’;n Téﬂlﬂ‘t@m@ ~of suckling (A-D) and

2-year-old (E-H) horses.

A-H: Counterstained with hematoxylin. Scale bars = 30 um.



3. A3 v A PKC o9 2

[f159] 27Tkl A PKC ash flo] okshll @ashelm, PKC
59 B WA A k3ke} (Fig. 3A-D) (Table 1). 5ol 17t
= opalA wds

o A= PKC a9} [Io] Z43tA #=dAH 3, PKC 6%
o, PKC A% 2dH A &dv (Fig. 3E-H) (Table 1).

Figure 3. Immunohistochemical staining of PKC a (A and
E), BI (B and F), & (C and G) and B (D and H) in the

vomeronasal nerve bundle of suckling (A-D) and 2-year-old

(E-H) horses.

A-H: Counterstained with hematoxylin. Scale bars = 30 um
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4 M EA A PKC o} ¢d

frise] AAEAA = PKC a, BI % 67F oFabA ddstsla,
PKC B @& =# ggkth (Fig. 4A-D) (Table 1). HilGe] A E
A= PKC a$t pIo] ZstAl &L, PKC 69F 8= oFstA
a9}t (Fig. 4E-H) (Table 1).

|

N =

' J;f: BR; =

Figure 4. Immunohistochemical staining of PKC a (A and
E), BI B and F), & (C and G) and 8 (D and H) in the
vomeronasal glands of suckling (A-D) and 2-year-old (E-H)
horses.

A-H: Counterstained with hematoxylin. Scale bars = 30 um
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Table 1. Immunohistochemical localization of PKC isoforms

in the vomeronasal organ of horses

suckling 2-year—old
Cell type
a [l i 5 a  fiI i A

supporting cells +* + + - 4+ 4 + +
receptor cells + + + - 4+ +
basal cells - + - — e +
acini + + + b 4 + +
nerve + + - - 4+ + -

* The intensity of PKC in the vomeronasal organ was
arbitrarily classified as absent (=), weak (+) and intense (++) by

three blinded observers.
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Abstract

Expression of protein kinase C in the

vomeronasal organ of the horse

Advised by Professor Taekyun Shin

Gwanghyeop Lee

Department of Veterinary Medicine
Graduate School, Cheju National University, Jeju
690-756, Korea

Abstract :

The vomeronasal organ in the horse, which involves the
Flehmen reaction, i1s a very delicate sensory organ. To
investigate the comparative localization of protein kinase C
(PKC) isoenzymes in the vomeronasal organ with sexual
maturation of the horse, we analyzed
immunohistochemically the distribution of four isoenzymes

of PKC, including a, BI, & and B in the vomeronasal
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organ of suckling and adult Thoroughbred horses.

In suckling horse, PKC a, BI and & were weakly
expressed in supporting, receptor and gland cells of the
vomeronasal organ, while PKC B was not detected. PKC a
and B1 were weakly detected in nerve bundle . PKC B 1
was only expressed in basal cells. Strong immunoreactivity
of PKC i1soenzymes was detected in the vomeronasal
organs of a 2-years-old horse, compared with a suckling
horse.

This study demonstrates that by expressing the
vomeronasal organ of PKC isoenzymes, They are
upregulated in cells of a horse’s vomeronasal organ,
depending on the age of the horse. These findings also
suggest that PKC isoenzymes play an important role in the

signal transduction of the Flehmen reaction.

KEY WORDS : Protein Kinase C, vomeronasal organ,

immunohistochemistry, horse
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