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Abstract : The ultrastructural investigations of the parotid gland of Korean native goat were carried out by
transmission electron microscopy. The results were as follows;

1. The acini of parotid gland were composed of light and dark acinar cells.

2. In the light acinar cells, the secretory granules were classified into three types according to their electron densi-
ties and dense bodies. One type of granules was low electron density and had no dense bodies. Another type was
low electron density and had dense bodies, and the other type was low electron density and had granular dense bo-
dies.

3. The secretory granules of dark acinar cells showed high electron density and were also calssified into three
types by dense bodies as the same way as in the light acinar cells.

4. The intercalated ducts consisted of simple cuboidal epithelium. The nuclei of epithelial cells were oval or
round form, located at the central part, and had infolding nuclear membranes and one or two nucleoli.

5. The cells of both of the striated and excretory ducts were composed of light cells, dark cells, specific light cells
and basal cells.

6. The nerve terminals were distinguished into two types. One had large granular synaptic vesicles, and another

had small agranular synaptic vesicles.
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o Qloj A Zol7t e Ao A UcH”.

ZAefsreke] AL AvkA] wiEd 22 7t
Aol Xl 44 23 Moz A

= BEsn oAzl ®oke] g Jehe Aoz
R sl BEARRS) AU BAYBEG e
24 AR AE, AEACIR, EFHE, EHoE
FAs%en AL FANER FAET g A
e,

B g Ao n| | Fze) B AFE £, AL B
AN, 3ekel?, AR, AN, AT 1l 2 Foll disled
229 v} g, AAAEED H5E A4 vl
FElE WS Aol7h Ui Aoz WiA ek Hel
4 AMAY) 3% D55 nisied AE9] AFX N7}
o] Yz, wiEdel] £RAAET} R MEAFHL
A EA}o] M) (intercellular canaliculi)ol] wjAlg-27} &
wrdEigivla slolet. g 2ol EEe] AXAE: 7
PP AUAlte) A wdsiglovt AgAzE AL v
AollAE APYARAGo] 3 ARAIZE Brke B
a7} ¥,

Holl DA ule} o] AAAFE2] Aol 3t &
A7 9] AFE oiRE A9 2 SNPATEE K
Ao & AFFZA Ao} gt e FLA47A
FEg oo e A 4 FEEd Y of
2| ulu)g Aol

ZeHoll BEAAS AHAAEES W st
of ] Ay gl 7ol ghuld £F diAlsled g AHEs]
2 glow olol e HRHA FEE Y A 9
o} #a7kA) STafeAiokel] talAE ER”, 473",
AP 2P, SRR, AAEAY, 349 ¥
elsha 72t g gekaiety F=7 Foll AR Havt
SAiet. et ARl e AR QT of
2 259 v} gk, vl £ AL gk
o] AL e st HAHnAH vAF=E
WAFo e APFEZA Y AR 7|2A8E A
Folazl B QA4E st

Mz ¥ Uy

A% 1 diele) Agsleka AR E = AR
(AF 14-17kg) 40}l & 4 FEglo] Agsied o3
7 2wy o Aelscth

F, AYEES 24417 AAAZ F xylazine hydro-
chloride (Rompun, 3HEvlolo)Z ulHA|7]31 %A
AS ¥l 2% glutaraldehyde-2.5% paraformaldehyde

3%}l (0.1M phosphate buffer, pH 7.4)0.2 #7514
e, L ¥ AAle] 24ARE AHs FY 2
AHelollA 2417 B AEAHAT] F 1mm’ A% 527
2 A)P4% vk 0.1M phosphate buffer(pH 7.4)2 7}
Z} 1054 2 A3 ¥ 1% osmium tetroxide(0.1M
phosphate buffer, pH 7.4, 4T) £H0ll4 147} 303
2 RS 24" A2+ 0.1IM phosphate
buffer(pH 7.4)2 AX% F B4 whioll we} ethyl al-
coholiz E<ralsl.em propylene oxide® X]EHA]7 4]
Epon 8128 ¥wiis}gic}t. ¥Eoli¥l =22 ultramicro-
tomesr AM83lo] 1pm FAE AlAste] 1% toluidine
blue®. JM3 5 B Fstoll A Babsje] xubd
Hell o] £33 39 E AAs5drt. olo]4] 50nm 572
ZHLAA S 2 E gridel] €8] uranyl acetate9}
lead citrate & o] FH A2} th& JEM-100CX 1 F344
ARgu| 7o 2 st

4 o

AT A e Ak AR Ale] AMFEA]E (acinar cell)
 AlEHo] 2hEAF(light acinar cell)?} o} FEAIE
(dark acinar cel)2 FAE 0w &L JPP oA
7| A Bol] Y=ot v Al e) Wt = Auhgkg]
o] MAF|g o ofF-2 AE Wuke FEIct
(Fig 1 9 2). =3 ¥ A E2} o] F-3-H| £2] Fu) 5]
(secretory granules} thAlZ o)l or} Fulzt
Ho A ze}t xpd4Al(dense body)e] f--oll whet
Zt7) 37429 f¥eE Ui F ANk F, $EAE
ofl4¥= 1) AR =} Y AW AAE AYA g &
vl2Hg], 2) AR et G 2 AAE Ad Bl
gl 3) AT da 3P4 UG Ad el
g 3o 78 A2z} o F-EAENAE 1) At
5ol 3 XWAEAE AYR g Bulag, 2) A
257t B3 A YEAE A Eul3E, 3) AAE
7} =3 AEA ADAEAE A Bulag] og i
A5Gt e AT} G w9 2]
3 2-6702) EulH Sl MZ g3 HelE W
o] WA= YA, AR T} & Eu|#E Ay of
ST BulAd Eol AR HFy=lo] MMY
thx GAte g o9l el AREct. o]t
Bl 58 sgaRe) AEL 7)ol AE7|A 57}
A AkAslo] A rHFig 1 9 2).

33 o] EulatgSo] HX9 AR} N2 Fulg
o] AFEAFEY MEe}S EFAF| T EulEe Hex
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FEHE ot GolgiBgals A4 e o FHo4 3
Zs] vl HP A (flattened cisternae)o] FHE &
wRGAGo R BAEE Uk AT g 4%
(vesicle)2} F¥(vacuole)7} LAEo] gl Bko g T
=it AP A A (rough endoplasmic reticu-
lum)g ddo] BA-E3-E ol & Hell2 F2 o 7|4
off ¥l AL 2 7= AT AEA AAol] ZAH
A B2= 90}, A-A|(mitochondriaye 9%, BHIY
Er iRk g AEA HAoa] FH] FREN
o},
109 AE= iy 5-8709) MEAEE FAE)
oo} AFWZ-L v2H FA4 YA AEARE
ol vl2A 71 ol Alg=(microvilli)7} F53 W3
=ict. v Alg R ke o] Wwlo g chekdt |4
& Vehfil s Ml ¥l wjebd m) Mg 2o S A
34 o] BAEY o, A MEAEE Aol
A Z A o] Al (intercellular canaliculije] & #hdslic).
olgidt AF ] AT NG Y HEAo| A AFE=} A
ololl= B2Hl(desmosome)e] AE|G ). i AXE
A2} 712 FH(basal lamina)Abo]ell B2 ST LA
AE A A EE B ol (Fig 3).

Ato|zt : A=l Ale] Abo]I(intercalated duct)S A
e AlEE dEdidEses 92 9y e 3l
Yo g AX Fdol Axstdedl Yqte AMH e
2 39lxjo] AR om 1-2709) LA (nucleolus)
& 3=k (Fig 1 9 3). Aojikg PAshe AIEE
AFZ7)oll 5o AAteE 4 HAdEst ¥
L XM AANE B4 AES) X PEANE BelR] &
& AEZ FE PEF. GolgigAlye W4l
At ot wdo] wieksiK®, AYHANAYL
ol A of-¢ & ubebsig o) A e} & F9e
A% AF B At Felribosome-S M EZA A Aol
Abafal dlort WEAEo v)ste] v 2F A} A
YAl WFEAE vzl 2 S} T3] Ao,
2k e Y e e B Fage] AjA)
541 (mitochodrial cristac)e] 2=}, et WAE
9] MEAAE e vlAAdSr FEEJT IA
AL Aolg} 7|12 §-o] GAute Z7] Bt o o
Holl2] AlEAo|Ho] FAEAT P A EollA w4
FE27F 55 Aol Bt AHAE Abo] HEHH
ol Hatato] AR, AEAGHA] Hol=
N g REE YEM XS] vjgFo vl&l] oL =277 "
A3 A 1 % Fglon vAlgRrt Ay s
A ¢k AEE B et 4] A E(myoepithelial
cel)e A AE} 71-H Aoldla] 2 PE=Qct

(Fig 3).

Z24m : 2R (striated duct)S FAH= AL
v W2AE, ol FEAE, S AlE(specific light
cell) B 7] A A (basal cell)& FA =} (Figs 5,7).

HEAEE 7AW WEEE A AEEA
AR 57} FEEolH EulagL FHsA ohsld
ot 92 diAE JaYgeln] Wk AuA 3]l
o} @GRl AEA Fu7)7hA vlAlE FE} A}
WE7t 22 4 Xd4Ar} o FEEUACG A
Sl 12 Golgigglel oS AuAL-E vl
2 7 Wil o, R ribosomet ARAE A Wbt
sle] n2A EX3iqct. AdAls whe] ¥¥ s
Yo 24 F34e] AYAEAE AW @l
A ceg Elen J)H Rl Boldt AQH
7% (basal infolding)o] & WrslHa o5 Abooll ¥
ol AAIE Aws] 3= Ak HEA HAjel] v
AA-571 A A=l ol Aol A Kt E4
wtch W] vAlg R vekshn) &9 ks
ct(Fig 4).

o FFAH = BF2AIFol| H]sled L g7 il A
3, AR E7) 2 71AE Aulew AEZ7]elA
= e F3rt WEEg o Bulakg]e: 3kaE|A|
Fsket. AL Yoz Aukl AaA =it
Golgl B3l 2He £¥9} TEZ FAEIR o g
HAWNAG-S Ao Abalsllet. sl Wt
chege] A7 AAE A f-2lribosomet vl Al 4-§-
& AEA FAel FH-31ch(Fig 4).

B Ee ARt W 03 2] A Eoln
o F-F A Fofl wlS) vlnF] AL AEZA QY AEE
Aolol|A] F7|Rofo 2 AEUAN Wiz It
2] e AR BAE ). AEYe= AE47| o)
oo AAYEE g Ugla Fu|ag dis
A FSEAE MEZN 7oA mlag FEI} AER
b W2 YUY e eFHegA] AE] 2/3 ol
AR Ulew], AP ANAGE A A
t}. Golgi B3kae] w2 w|efsln s Aol ¥
ZAEL} oA LA TAE - ARchE ol A
DA ARl HaEgich Al FEARGelA] w4
FTEE IAFAANE 1 2 op wjeksiglct. gk
HEe} o] F-g-AEoll M} 7Fo] 7ALFER olof] B
Bl Al A=A dskok(Fig 5).

7| A A E (basal celly= AAPD 27} G2 vyl 2y
of Y 9 2 Qlell SRS AU E A F=2ES
A B AR et 22 #go] WA e o
Fol Euglolgle SALE &UHA gt Golg
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E3AlE 4¥, ¥4z EE e FAgF A
e o FAE AT AEA ARl HA BE}
k.

&2 : sHZ(excretory duct) ¥EAXE, o] =&
AE, B2 AE g 1A AEZ FAE Y ch(Fig 6).
eI o) ey od Fodoll Xty At
2 FHslode}. Golgi HAlls W5l w¢ &4
Hol glglon PN ALL YgiolA L7} #
2= e}, felrbosome wil-¢- wleksiA] HE=E YR
AAE F2 i) P =o] Uit AEA AA)
of X7} gsked, vlAAdSE FH3 #REc
ANAHPFEL B 5 gl AEARHAA 1]
g2 $AHA gkt

o] F-gAEe) We AP o FotollA 7} 7|A
BzZo 2 292 Yxstga Yulolls o] M8 (hete-
rochromatin)e|] 2 % =]o] #aE]] o, g Al Eol H]
sto] vl g FEI} AIEA Aol A st
2 ulAAFE o gl HAE ). AlEAFHAE
vl A§E7E 28A BREdc. SR ¥
g e g AEA 71 fXsAT Wk F
gaiglet. AEFUlNA o) TEo) BRI
v} §-elribosome, Golgi 53+, A5zl 9 25137
Apge] wbg-g- 53 vleksiich.

NAAEE SFER ZAMES FAL S
Hol Golgi $¢Ale A% e FEFZ A
] FHP ARG AEA ]2 Holl HA B3R
t}.

AABY - Aol E¥s= A% FH(nerve ter-
minal}& X 9], o] 9] B S5 Fell4
PAE| e (Figs 7 A 8). AFFLL ol &) Ffsln
A AHEE] A7|9h AFLEE ] B4 AAUE
of| Wb 1) 2717 A2 HA AHAF (small gran-
ular synaptic vesicles)®} 22 Fa}gAl - A (small
agranular synaptic vesicles)Z $H-3-3t 217354 9] £ =
A} A AF(large granular synaptic vesicles)} 2H-2
T A oY A F (small agranular synaptic vesicles)E
gt 2714 Hele] AAFLR 8 BEE 5 U™
o,

U - §
NAAEE AL A A vl Az st

o Shackleford®} Wilborn*2 4oll4] #wl e} A EA]
= 550 vl AgAlZ g AP AHAY

o] ol sl el g AAAUdE o9 FARE
o F A=l thid 9, e, g A
A7 AEA Aol FHs] A o= AP
WA A E7| 2 Holl A ok AE Yot

Shackleford®} Wilborn®2 4-2] AL ANEE 95
ol visl] HEWZe] Y3 AFXANEE ) vjAlgRE
Y gled o] nlAlgREe S8 H4oE gl
+ v | 4§ (microfilament )& §H53tal glow] AFA
olAlHlE wlAlgEst Jlekar et gk 575 A
oke] Hrd ] AENZE el vlsle] W3 7 el Al
B2 z|ycha sk, gaAaiade] 2ol e AR
Aol MEE= AXWHo] Wi AFEAGHI HFEA|
Alell= 7] W) Ag 5] BAM glof Shackleforde}
Wilborn® 3 $8Kk $%0] Bargt A4 A1)

Shackleford®} Wilborn*e 4= Al AMEA|E] 2
H|2}-& ARl wet TR HAUEE A
2o a AxEst 22 Eulags R AL
9] 2714 f¥eg ERslct. S8R AAEES
A Enl 72 Golgi E3kA] Fol] YAX|sted Golgi
EebAlel dAgetA #AE s, AR R} B2 B
A2 AEA )T} MFEAFH Foll 2] getar
shdct. AzpdErt 2 Eulag]e 2508 3 A
kg AUz glew 712 SR AjAel 1
e IAE Adoha skt gk B8 ARk A A
AZAE Bufg-e A et F3 2 dET
o) ol BAUES) FEEol vl
Fz25 A PR 9 AL st G2 vAda-E
R4 AY wE R B Fo| WAL B2
o
RFARpe) AE AVAS AEE FHoE
U2 A 9} o] A ] BulF-e AL =St X
ZA|9) f-tell whelA, 7] VMR friew L8 ¥
o} &, g EolA & AALEL YAt X4
7} gl Bk, AAdes) da xR4AAE Zd
By g A s} ga g X dLaAE Al
Fulngo] sbaE|glom, o F-g-AlFollA = AR e
7} o zdeArt gl Eulay, Aaesl e
2WaA7 Qi Bulag g9l AAder) g5 7514
AWAEAE A Aoz FRyo] WAt o]z
& Hulshede] gefsE Xtole Copedl Willams™7}
Z Avl Aol A x)AHZE ne} Fhe] Fulage] Ao
Y} Hulzbz|e) A|7HH xpole whel HelFQ) Xlol &
el Axtz A7},

Dellmann®} Brown”2 AL o] Hulaels

AYEH] (merocrine secretion)2] WAl o g Hu| gty s}
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At 2 sk 552 A AL AXA AEY
74oll w3t H ol e EulF7e] SA o] glom
HEHul(apocrine)el] Fodsliz RAoZ A7tElE 7
o] Yex BAskn 51g29, Suzuki et al' 49
AWA AEE AFER]E (erupotocrine type)2 g B
Hl2tgg A7 iz Bl st A
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Folubi L B4 AR 2o BEFuHE Yus
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&9 AN FFHToAe YHAIES} o T34 st
=), o F-RAEE AEA el wAAdRTL o
g WAs)e] 917 wiifel] AAdEr}t & Aelgka 5
Aok gk 758 A ARAlY F7HB-E FAE]
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WA A E, o FAE, S2AE 9 7|H A
X2 8 T sglon] SR AEE A
A5} Ga AELT)He] wil-$- H-L Al Eeks 3%t
o) oel] BFAE 7iA Kol X8 FAAEE FEH
=l 57 =
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AE, AFEAE, S5 AE g 7AMEZ FAE]
Rt EFueAEs AR Y Bl A
E 24 AEAT|BE] vbdo] ul$ n|ksll s, 71A A
X BPA7A o] 2A) gt w3 §K T Ak
o] Al Aol e FATAEE WIAEY 7)AH A
ololl4] B2 E75 Wiw, AEAEY] ol Z4/71
2 whdElo] g3 A9 AFAl) HYYANAYo]
TRk gk, Aty Al s
ZAHNEE AFAES} Aol FollA @2 AE
AE7E o olok FARF Yelz FA=Ed AE
A Wolls B TAAE g3t ek

& 2 A4e] A7 A)ulel] thele] Richinse} Kuntz”=
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slo] HEu75L o] ARES AFF oM FXAA
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o] Al e MEAE, Aol 9 E7HA F9ell
A A7ETe] WAFYL). o] ARFELL AHAEEY
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YA £EE 83 ARAFA, & A4 4329
e BEaad 23 E 353 ARFLE FE BAE
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AR Eae Td8atn g JHLEY] Heloll wa

TR F YT ol=wdAY AFFTEE G
51 B35l s gl Richardson™& ¥7)9) ) (iris)ol
A FHA AT A7 2004 5] B F3g]
4 A4F9} 27 800-1,000A Axe HPYY 4% 5 <
¢ Adoa g wbd ) ol=dd A AREHE A
5004 FEo] WL ARA AE9) of7he) A2 iy
A AX "5 & AP AFF Aok 3. Kyn-
acou et al?} Kagayama®= 7}7] E7i9} Yole] o
slollA E9A AAEe] ATAES} T4TAE
Zpojoila A&E)g o)t WIEAE ool ol 4
AEF0E Zobs 5 gsicka s5ich. wetbA Sl
Abekol| ] BAE A17F9H2- Richardson™, Kyriacou
ez al*® gl Kagayama® ‘§9] K5 3t H|3o] & uff
< A AT} B FAPALEEE R AAF
ke Fely A Fgoln, F AYPP4LED 2L T
A ALEE T8 AR FLL ofmald A AAET
5 AgHd.

a4 £

S aAal ek Al A vl 2E THIA 5
ZAbu] 4 o2 Bt Az o33 e AEE A

1 AL AEMNES ghESAHES} o] F-FHAER F
At

2. AEAES] Y2AEAAE 1) AL e Y3
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3. AFAES o] FFAIEANAE 1) AL F
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4. AL Aol g FAsle AT v
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ZA7} W= e}
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2 9] 3godRol weld 2712 2 5 B
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Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.
Fig 6.

Fig 7.

Fig 8.

Legends for figures

Light acinar cell(upper right) and intercalated duct cell(lower left) of parotid gland. X 6,000. The light acinar cell
contains a number of secretory granules(S) with low electron density, several of which are fused cach other. The
plasma membrane is partially defected at the luminal surface(L). Long microvilli(arrow) are shown in the intercel-
lular canaliculi(IC). G: Golgi complex. ‘

Dark acinar cell of parotid gland. X 8,000. The dark acinar cell contains secretory granules(S) which are high elec-
tron densities and have dense bodies. Many long microvilli are seen in luminal surface. Interdigitating and desmo-
somes (arrow) are also seen between neighboring cells. G: Golgi complex.

Intercalated duct cells of parotid gland. X 6,000. The cells of intercalated duct are cuboidal form and contain less
cell organelles than acinar cells. The myoepithelial cell(arrow) i3 also seen.

Light(right two) and dark(left) cells in striated duct of parotid gland. X 14,000. The cells contain much mito-
chondria at their apical parts. The Golgi complexes are shown in the form of vacuoles. A few microvilli are also
seen at the luminal surface of the cells.

Specific light cell in striated duct of parotid gland. X 14,000. The cell has very large nucleus of round form.
Light(LC), dark(DC) and basal(arrow) cells in excretory duct of parotid gland. X 6,000. The mitochondria are
mainly located at the apical part of the light cells, and some vaculoes are dispersed throughout the cytoplasm.
The dark cell contains more vacuoles than the light cells. L: lumen.

Striated duct and nerve terminal of parotid gland. X 24,000. The basal infolding(arrow) and intervening mito-
chondria are shown at the basal surface. The nerve terminal(NE) contains small granular and agranular synaptic
vesicles.

Nerve terminal located near the acinus of parotid gland. X 24,000. The nerve terminal contains both of the large

gramular and small agranular synaptic vesicles.
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