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Ruhanee Munyala 2010: Studies on Histology and Glycoconjugates Histochemistry in Salivary
Gland of the Malayan Pangolin (Manis javanica). Master of Science (Veterinary Anatomy), Major
Field: Veterinary Anatomy, Deparment of Anatomy. Thesis Advisor: Professor Apinun Suprasert,

Ph.D. 124 pages.

The histology and glycoconjugates histochemistry in salivary glands of the Malayan pangolin (Manis
Javanica) were investigated by means of histological and histochemical techniques. The staining procedures
were performed by using Hematoxylin and Eosin (H&E), Alcian Blue (AB pH 2.5), Periodic acid - Schiff
(PAS) and AB pH 2.5 - PAS. The lectins used were Concanavalin A (Con A), Dolichos biflorus agglutinin
(DBA), Ricinus communis agglutinin - I (RCA - I), Soybean agglutinin (SBA), Ulex europaeus agglutinin - [
(UEA -1), Wheat germ agglutinin (WGA) and Peanut agglutinin (PNA) in combination with enzyme

neuraminidase digestion method.

In this study, salivary glands of Malayan pangolin (Manis javanica) showed tubuloacinar type. The
secretory endpieces of sublingual salivary gland and parotid salivary gland were composed of mucous cells
and serous cells, and parotid salivary gland found granular convoluted tubule (GCT), whereas mandibular
salivary gland contained exclusively mucous cells. The analysis of the histochemical methods, most of
secretory endpieces all three major salivary glands showed vicinal diol groups with acid and neutral
glycoconjugates in mucous cells and serous cells. Lectin histochemistry revealed the presence of
glycoconjugates containing mannose, N - acetylgalactosamine, Galactosyl (Bl —>4) N - acetylglucosamine,
fucose, N - acetylglucosamine and Galactosyl (Bl—)3) N - acetylgalactosamine in serous cells and serous
demilunes, while the mucous cells of all major salivary glands demonstrate the presence of mannose, N -
acetylgalactosamine, GalactosyI(Bl—)4)N — acetylglucosamine, fucose and N - acetylglucosamine
residues. Following digestion with neuraminidase and staining with AB pH2.5, disclosed the presence of
sialic acid residues and neuraminidase digestion with lectins PNA staining, revealed the presence of terminal
sialic acid linked to Galactosyl (Bl —3) N - acetylgalactosamine in the secretory endpieces in all major

salivary glands.
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auen3nNU (African pangolin)

- Common pangolin (Manis temminckii) Zimbabwe, Botswana, Namibia
- Giant pangolin (Manis gigantea) Uganda, Tanzania, AZIUANUDY Kenya
- Tree pangolin (Manis tricuspis) East 1181¢ South Africa

:S“L!LE]L%EJ (Asian pangolin)
- Chinese pangolin (Manis pentadactyla) Thailand, Nepal,Bangladesh, China, Myanmar
- Indian pangolin (Manis crassicaudata) Pakistan, Sri Lanka, Bangladesh, China,
- Malayan pangolin (Manis javanica) Myanmar Thailand, Lao, China, Malaysia,

Indonesia

31: International Union for Conservation of Nature and Natural Resources [TUCN] (1996)
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nn: Junqueira et al. (1998)
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serous cells 118 serous demilunes WUTRENI WorlSeufioulunu 89 vy (guinea pig) 1Az
1 1 <}
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o a 4
ANYUSNNIANYINAMTAT

-2 M) ' :j . . 9 o
IFANANAIVDIABNUINIY  parotid salivary gland 132nouA1Y lobule 111U

'
v A @

1 9 &Y o o o I
WNINBLARE lobule UsznouABsadnariaaune Iagn ldadranastdnyazilu
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. a2 Aa = 1 J A 5 &
serous acinus NUIAAYFTOYNFIUVOULAD LAZNTAIUYDAVDILEAAY secretory granule HI
P 1 (dy o Y A o ' . .
tou Tyl zymogen granule U3390¢ U lifiimihndesas 1u'lamse diu myoepithelial
cells i’)ﬁjizﬂ”jN basal membrane VYD secretory cells LAY basal laminal Yoz lumen VoI
J v M o 1 { 1 Y 1 [

IFAANA LﬂﬂLEISJ}”Iq intercalated ducts 1’7]14@91}’38 cuboidal epithelium NoUITAONY striated
{ [ 1 A 4 < :
ducts ﬁuigfiﬂ cuboidal 1150 columnar cells ANHYULVDINOFHANILIAY striation N basal
. S 2 a = [ . . = ™ 1
portion UBUFAN FINAVINNITLTYINIVDY mitochondria (ANHINI EM) TﬂEJ‘VI'JU],‘]J@f’J?J
b4 ) ) o o v Jo @ < <
U1D1Y parotid salivary gland °luﬁmmmgﬂmﬂum raanAaI9zI UL serous cells 11y
dclva 1wy Tuny mouse qNI  @F LNE LIAZ N3¥A18 (Young and Van Lennep, 1978)

A v J . = o 3 A A 1
vz N ludainig species IEUNTITHAING serous cells AL mucous cells HIDLIYNI
1 v

seromucous cells 1¥U U7 uazqﬁm YUZNNoVDINONEIAY parotid salivary gland DERY

1 @ o J a 1 @ J @ rfdy Y o & =
mmummqﬂuiuﬁﬁaggmaz%uﬂg%uﬂu Lm“luﬁmmmgﬂmﬂuum”lﬂ intercalated ducts 4

' H v
anyULADUTINe1VUE T striated ducts  VzTanBULNMAINHA1e Tagnuoyaiinsad
wazaugFauInlu iy (Cowley and Shackleford, 1970b) Wiz IuuuI WU striated ducts
a 1 3 1 o J a
mﬂﬂmwmﬁwaﬂﬁba (Shackleford and Klapper, 1962) ua ludaIu19yila striated ducts
= 1 S 1 Aa vdgl = 1 =

p1vvzilasumlaszlssnarslunenivualvyyuiGendi granular  ducts 30 granular
convoluted tubules (GCT) ganulufann (Desmodus rotundus) (Junqueira and Fava - De
Moraes, 1965), 11 (Erinaceus europaeus) (Henriksen, 1972; Tandler and Mac Callum, 1974)

a ag (Ateles paniscus) (Young and Van Lennep, 1978)
= [y a d tg d' = v :’ v d &’ kY
f’nﬁﬁﬂ‘}:ﬂaﬂ}lﬂ!gﬂ1Qi]‘ﬁﬂ"lfJ’Jfl1ﬂﬁ1ﬁﬂi!!ﬁZluﬂ!ﬂﬂ!ﬂuﬂlﬂQﬂﬂll‘l—ﬂﬁ“ﬂﬂﬁﬂ?!ﬁﬂﬂgﬂﬂ’Jﬂ‘H&l

mﬁﬁﬂmﬁ'mqamEﬁmﬂmam”maq@iam{wmﬂiuﬁmigmqﬂﬁ'wuuwuﬂwﬁmiﬁﬂm
FUDEINIHAIE DINATANEIEN AL YDIADNI1A10 submandibular salivary gland 11 1n
Wyt usadaanauiupie mucous cells 1AZN serous demilunes TareveauSnawadaa
ﬂé’ﬂﬂamww mucous cells  UT37 sialomucin L‘?Juf,’huclﬁiy' @9 serous demilunes UT39
neutral glycoconjugates L& W1 sialomucin Moaudniios (Quintarelli et al., 1960; Shackleford

and Klapper, 1962)

Y
INNISANBIANYULVDIRNII1A1Y submandibular salivary  gland Y®3% 1} mouse
1 v ) 4
NUIUFAdAANAI1TLNOUAIY mucous cells (Spicer and Duvenci, 1964) YN Caramia

[ v n'/ I { L&Y
(1966) 518411 1FaARAHAUI UL seromucous cells L1AE 3 serous demilunes 1AsNrAANA
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ﬂgdﬂﬁzﬂﬂﬂﬁliﬂ neutral glycoprotein L@ sialomucin 1NM55189711 1Y sublingual salivary
gland Y9311 mouse wudwwaﬁﬁwé’q mucous cells Ui’iﬂﬁﬂﬂ neutral 8¢ sialic acid (Spicer
and Duvenci, 1964) mmz‘ﬁ serous demilunes Uﬁiégf?]} 18 sulphate mucopolysaccharide LUaE210
mafnluny rat N wdAANEIweINY rat TanHaAR WA LIAAAANAIUDINY mouse
NM3BouIMATIA lectins WUEIN acinar cells Y93A0N11210 submandibular salivary
gland l3iwy fucose tAILN galactosamine, N - acetylneuraminic acid l01¥ galactose ﬂlmz‘ﬁ
granular  tube wmﬁ’?mm fucose, N - acetylneuraminic acid, galactose 8 N -

acetylgalactosamine (Zhang et al., 1994)

Y
@ a J ' o . .
miﬁﬂymﬂymzmﬁ;ammmﬂmﬁmﬂumummﬂ submandibular salivary gland
U84 Syrian hamster WU acidic sulphomucin i8¢ sialo mucopolysaccharide HAZ WU
1 [ = 4 X 1 @ A = = [ 9 1
ﬂ'ﬂi]!l,@ﬂ@ﬂﬁﬂujﬂﬂl,WﬁHJEJWU sialomucin Lﬂu“]fﬂﬂ'ﬂm’f]L‘]JiEJ’UW]EJUﬂ‘]JLWﬁEJ. waz lunow
Y
111218 sublingual salivary gland W1 acidic mucopolysaccharide UWTNTLIWUINNIY (Spicer

and Duvenci, 1964)

1 J d v ) ! 3‘ . .
ﬂTiﬁﬂ‘]el'lGluﬂﬁgﬁ']ﬂﬁWEJQWH’NLGBQQ‘F]WH?IQﬂl@ﬁﬁ@ﬂﬂ'lﬁ']ﬂ mandibular salivary gland
U52NOUAY serous cells 1AL seromucous  cells  1A® serous cells VT3 6gfgll 8 neutral
v 9
glycoconjugates Yaug i seromucous cells U339 neutral glycoconjugates LAY sialomucin 10
msanelasldinaiia lectins 3IUAUNTEDIAIY enzyme TUATTANENY sialic acid ADNL
. . . ! v t:' 1 oy
galactose 401% sialic acid ADNY N - acetyl - D - galactose vuznmMssieau luasuiitaie
. . o w w5 . (Y] 3| . . {
sublingual salivary gland WUA1AUUDY sialic acid ABNY galactose 111 terminal dimer Yauz
' N B~ . . o ' :
fucose WU N - acetylglucosamine #9111 subterminal dimer Y0INIADIAON (Menghi et al.,

1988)

@ a J ' gl
‘"l]'lﬂﬂ'liﬁﬂ‘]s!1aﬂym$1ﬂ'l\‘]ﬂaﬂ1?J’Jﬂ'lﬂﬁ1’d@i"’l]’t‘]ﬂ§]@llu1ﬂ1ﬂ submandibular salivary
J Jd o @
gland Tun nudusadAn1a1lszneUAI8 mucous cells 11a serous demilunes (Shackleford
and Wilborn, 1970b) ¥mg Reifel and Travill (1972) ldimsfnudnyaznieganisinin
J a dy A = J ' . .
MAAITLASINAUALIUDIYDIAY 1ugﬂllm35$8$@1ﬂ il TagW1I1 submandibular salivary gland U®4
gﬂumnﬂiwzﬂszﬂauﬁ'w mucous cells ‘ﬁiﬁii}lg}}’sﬂ sulphomucin 9% serous demilunes

1 Y 1 1
UITY A28 sialomucin Va2 mucous cells VoIABNIIAY sublingual salivary gland ATINIY
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Usznoud18 sulphomucin  #2UBNATINL9152NOUAY sialomucin IUNTENIOGUsZUIY 6

A 9 . . < 1 ' 9 a . A o w 09;

R9UIZYTLNOVAIY sialomucin L‘]Juﬁ’)l!clﬁﬂlu !LﬁgﬂTf‘lﬂ'ﬁﬁlG})’mﬂUﬂ lectins INDHI1A1AUUING
J 3’ . . 1 J v M) 094}

RN glycoconjugatessllmi’)ﬁJ‘LHmEJ submandibular salivary gland WUIUFAAAAY AN mucous

cells 11a% serous demilunes 1/5¢NOUAIY fucose LAY galactose YN fucose - N - acetyl -D —

glucosamine WUNUSIIN striated ducts LA sialic acid - galactose 1 sialic acid - N - acetyl - D

9
- glucosamine WUNa 11 acinus 11ag ductal cells (Menghi et al., 1989)

msﬁﬂmﬁﬂymzmmama?mﬂﬁmﬁ{mawiamfmw mandibular salivary gland Tu
unz nusnwaasanauiuyia mucous cells F1U539878 sialomucin 1Az serous demilunes
Uiii]@g])’w neutral glycoconjugates Wundn 1AM IANYIAIETT lectins histochemistry WU
13178 mucous cells d?ﬂiﬂ@iﬂizﬂﬂﬂﬁjﬁﬂ N - acetylneuraminic acid ADNL N -
acetylglucosamine UaEWU N - acetylneuraminic acid GiE]fT’UﬁyWHa galactose sz 20 -30 %

(Schulte et al., 1985)

v
o a 4 1 o . B
miﬁﬂmaﬂymgmqﬁ;ammmﬂmﬁﬁ3611’0@@1%141%118 mandibular salivary gland Tu

v o d

@ 1 - &% v & a
AUIAUANIY NUIUFAAAAAUY UTHA mixed glands 152N0UAIY mucous cells 1AL serous
a 1 &% M 4
demilunes INMIANYIAIGNATA lectins WUILFATAANAI mucous cells mmﬁaaagwug
9 v 1
11910 N - acetylgalactosamine, N - acetylglucosamine (1@ fucose VYL serous demilunes %4

Qﬂﬂﬂﬂﬁjﬁﬂlﬂull%ﬁv\m sialic acid N Galactosyl (Bl—)3) N - acetylgalactosamine (Pedini

etal., 1994)

Y
@ a o 1 o
miﬁﬂymﬂymz‘nNi;ammmﬂmammam’emmmﬂ mandibular salivary gland Tu
1 d v 0'1
N1 (fallow - deer) wmwﬁaaﬂwmﬂizﬂauﬁ:}a mucous cells i8¢ serous demilunes 1

a 1 Y] [l 4 1 d v o
micl“lafjmﬂuﬂlectins ‘i’JjJﬂUmiEJfJEJ@Q]}’JEJL’E)uhleJ neuraminidase WUIUHFANANY DAY mucous

Y
-3 %

Y J o A e . g
cells UTTRNWOYUNUFUINNGA N - acetylglucosamine (LA sialic acid IUNU Galactosyl

]

A3

4

(Bl—)3)N - acetylgalactosamine VYN serous demilunes mﬁﬁ;ﬁ’aﬂ’auwuﬁﬂmm fucose

q a

Y v
' o . . 1 Jd o o
1182 mannose 3NNSANET IuaaNIA1Y parotid salivary gland WU UBDAAA A serous cells

v
[

Jd o . . . .
magﬁ’aaauwug 19120 N - acetylgalactosamine, N - acetylglucosamine 40¢ mannose (Pedini
etal., 1997)
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@ a J ! oy . .
ﬂﬁﬁﬂ‘]&lWaﬂ’]elﬂ!%ﬂ"lx‘lﬂﬁﬂ'lﬂ?ﬂWﬂﬁ?ﬁ@ﬁGUEJ\WI’EIN‘LHEﬂfJ mandibular salivary gland Tu

1 J o v J
1Y Hoary bamboo (Rhizomys purinosus) WUIU¥0aananaulU mixed glands 1/5znouaIe

v
[

serous  cells Liaig mucous cells Iﬂﬂl%aﬁ’ﬁﬂﬁaﬂ‘ﬁﬂ 2 %ﬂﬂﬂiiﬁgﬁjﬁﬂ vicinal diol groups
glycoconjugates L1z acid glycoconjugates nnmsanelua ’EJZJ‘LmeEJ sublingual salivary gland
cI/\I‘IJI,‘]dJLl mixed glands Wilouiy 1U5eneuAI8 mucous cells "L]:;Q‘]Jﬁﬂﬁjﬁﬂ vicinal diol groups
glycoconjugates 118 acid glycoconjugates YILT serous cells Tuwvais InaTaneugine nay
?fﬂyﬂu@iamjlmm parotid salivary gland WUL%aéﬁﬂﬂgﬂﬂigﬂaﬂéj’Jﬂ serous cells (I UF1UI
110 1193 1HMATA lectins wudwiemifymw mandibular salivary gland @7U mucous cells

4

U9 i]gljilﬁl fucose, galactose WAE N - acetylgalactosamine mmzﬁ serous cells ”lajwumgﬁuﬁ
13:,16]161 mﬂmiﬁﬂkﬂdmﬂ%mﬂ sublingual salivary gland wmmaéﬁwé’q mucous cells U39
A galactose L1061 N - acetylgalactosamine Lﬁ@!ﬂ%ﬂﬂlﬁﬂﬂﬁﬂl%aﬁﬁﬂﬂgﬂ serous cells WUDY
ﬁuﬁ: ﬁywna fucose, galactose, N - acetylgalactosamine L9 N - acetylglucosamine 910N1T ANy
114@1'@111‘31@1&1 parotid salivary gland wuhwaﬁﬁ"ﬂwﬁq serous cells Uiiigig’l”JEJ galactose, N -

acetylgalactosamine L81¢ N - acetylglucosamine (Kimura et al., 1998)

@ a J ! 09; . .
ﬂWﬂfﬂiﬁﬂ‘]&ﬂﬁﬂ‘]elﬂlg‘ﬂ'NﬂqaﬂWt’J'JﬂWﬂﬂ”lﬁﬂﬁ‘lJ@ﬂ@@iJu']ﬁWfJ mandibular sahvary gland
' S v J . o o
UBDINTSIN (Tragulusjavanicus) wmu%aﬂﬂﬁamﬂu mixed glands ﬂﬁgﬂﬂﬂﬁjﬁﬂlcﬂﬁaﬂ@ﬁaﬂ

A 1 Y o
mucous cells 1A% serous  cells 91M13ANY 1A 1HNATIA lecting WUIUFAAAAAY mucous
4 g‘ . J o )
cells mﬁﬁwauwu‘q 19718 N - acetylgalactosamine LLaZl¥aaAAYIAY serous cells ‘U’i’iﬂﬁj?ﬂ

9

v Jdo ! °y o . s
DYNUFUINTA mannose LAY fucose 1M luasuiitang parotid salivary gland WULsa

q
v

[ o a o o o
AANAY serous cells 1NB9¥HANED usagﬁ’aaauwmmma mannose, Galactosyl (Bl—)4) N -

Q

acetylglucosamine 440¢ N - acetylglucosamine (Adnyane et al., 2006)

Y U 1

[ a da A o v d a
ﬂ‘]'iﬁﬂ'ﬂ‘]aﬂﬂmgﬂ'mﬂqﬁﬂ]ﬂ'Jcﬂ‘lﬂﬂ']ﬂﬂiﬁ!ﬁﬂ’Jm@@ﬂuﬂ@uu]a‘]fﬂuﬁﬂ?ﬂﬁ%!ﬂﬂﬂu!luaﬂ

a 4 1 oy v o Y a

msAndugameImamaasvesaenthate ludadidesgnatounilszinniuunag
(insectivorous) WUUMIANYINUOEIMWTHAY 13U 141 @1 Giant ant - cater 11a2 Armadillo
[ 9y v o dyd Y A v A v L. . A 13 v
Hudulasdadszinnil Banulnamesduauaewu§s I (Manis javanica) ANDIUTUTA?
Uszinnnuuauazuaunioudu tazangAnssumsnue s ldniiulanidey
9 [ Y
WaensaaunTaomnizaontina1evIngs Ins (mandibular salivary gland) (Shackleford

and Wilborn, 1969)
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2191331897 Musto11918 mandibular salivary gland Y0INY (Erinaceus europaeus)
wusuwagaanauiuwiie serous cells 1azdl serous  demilunes 3291808 1UNT A8 TAY
Mmolu serous cells ‘]J'i'i‘ggf’JEJ neutral glycoconjugates azn1elu serous demilunes Uiiﬁgéf?ﬁl
sialomucin 11823 neutral glycoconjugates Yerhuisudnios (Tandler and Mac Callum, 1974)
snmsfneludemiae parotid  salivary gland nu3usadaanaaiiuwiia serous  cells

ma“lumiqufhﬂ neutral glycoconjugates (Henriksen, 1972)

Y
nnmsane ludeiniiane sublingual salivary gland YONQW (Tachyglossus aculeatus)
1w Jd o v g a : @
WUNaNEUVoUFAanAaUTUYHA mucous cells Gd]f\‘lﬂwﬁluﬂiii;i?]}ilﬂ sialomucin N1 neutral
. = . ~ 3 v A
glycoconjugates 41NN sulphomucins Uzduineudniios Uz intercalated  ducts 11
a < ' 09/ D . !
striated ducts 3B uantios 11nMsAnY1UADNIIA1Y mandibular salivary gland WU
7w v & A = FY £ = Y Y ] 4
waanarnaduyia mucous cells (ANHINIYNADY LM) LUAasANHIAIYNADY EM astnULlsag
@ v J { N o :JI
AR AU UILUY seromucous cells Y intercalated ducts UANHMLTU 1A striated ducts W
~ I 1 3’ . . J v )
esanties tazanmsanyi luaeuiinaie parotid salivary gland I¥adfnradlsznouaIe

serous cells HD¥ striated ducts Lﬂ?ﬂﬁmﬂ (Young and Van Lennep, 1978)

mﬁﬁﬂmé’ﬂymzmmamﬂ?mﬂmﬁﬂi’m@wiamﬁmw sublingual salivary gland 11
armadillo (Cabassous loricatus) Wuiumaﬁﬁﬂﬁﬁwﬂmmu mucous cells N1 serous demilunes
LATNY serous cells A2Y cfaa«mﬁﬁwé’a%wﬁﬂ serous cells 1181¥ mucous cells ‘Uﬁﬂﬁ?ﬂ
neutral glycoconjugates U sialomucin 18Z1NNT ﬁﬂHW‘UfJW{fJNl{Wmﬂ mandibular salivary
gland maa’ﬁwfﬁﬂu%ﬁﬂ mucous cells IAZ WU seromucous cells Lﬁﬂﬁ@ﬂiﬂﬂmaﬁ’ﬁﬂﬁgﬂ‘ﬁd
ﬁ@ﬂ%ﬁﬂﬂiiﬁgﬁﬂﬂ neutral glycoconjugates 11 sialomucin mﬂmsﬁﬂyﬂu@iamfmm parotid
salivary gland maﬁﬁwé’mﬂu%ﬁﬂ seromucous cells mﬂ“l,umigﬁ’ 8 neutral glycoconjugates

AU sialomucin (Young and Van Lennep, 1978)

miﬁﬂy1ﬁﬂymzin1afgamfﬁmﬂma@{mawiam‘iwmﬂ submandibular salivary gland
Tu giant ant - eater (Myrmecophaga tridactyla) WUﬁ1L%ﬁﬁﬁﬂW§QLﬂuLLUU seromucous cells
waznmslmatia  lectins wudwmﬂcluwaﬁﬁwﬁqmifgs?f’;a galactose o N -
acetylgalactosamine ndanngosdieon 4l neuraminidase WU sialic acid Avry galactose

1ae sialic ADAY N - acetylgalactosamine (Meyer et al., 1993)



msanu Inalnneuginn (Glycoconjugates)

v
J=

o <{ . .
glycoconjugates Ao @133 1ans 1ulamsanseneudae oligosaccharides 130
. I o VAW ] [l 1 a 1 R v o
polysaccharides tHu Turanans 1u laimsavuialveg Nineg luegededaszuaazdaduny
4 (] o [ o a I 4 [
Tuanadwu a5 lulaasaduny lvdu adluTaseadawey Sondolniiin glycolipid
" v W A aAa = A [ . J v W ]
a15 1y lamsaduiunsatian@on Sen%elnial nucleoprotein  A13 1u latasaduny wy
4 [ 4 [Y] (Y] 4 [
Woela Son¥elnidn  phosphoprotein 1130 A5 1u'latasasunuTusau Sen¥e lnui
. o 9 @ 1 o o A o 9 <
glycoprotein tHudu Tagnssaunuszninms lulamsanuTuanadu q i ldnarei
Ao 1A A 1 . 2 Y A AAaa o
macromolecules ‘l/lilsllumclﬁﬂluﬁ’iﬂliﬂﬂﬂ glycoconjugates Faansony I8 luaaliziana 1)

Tagtiunumdng lumsdmihnlunsgsuaumsnedinmunine 1w

k4
s A

{d ' 4 Y %

1. @15 lnalanougnaiidudiulszneuvesdoumad nfing Tuiiu Tilsu naz

o o v Aa ~ ] o Aa A o ] A g9 J

3l laasaludadiuuaziSinaiiuanandumustiansedumiweubeiuraa
A J a ' 4 < a A
2. @15 Inalaneupnainyluessnuuasiiagnig 9 1 golgi complex WUl MR

a A o o ' ' s
msasuaums 1u'lamsalinoTuana Tsaulddanududuneugndseonuenaad 11
Y A a Y a

au Tagans Inalaneugnaiodlugived secretory vziintnnluszuumadueisuinue

[ = a a = [} 9 (] I Y
LYY Lﬂa’E]TJN'JVINL@HEHW’ITH?E]%'JEJ?]Qﬂmﬂ1@1°ﬂﬁﬂ181u"]ﬁ)\‘]ﬂ1ﬂ Wuau

A g v @ A A 1 4
3. 3 1nalaneuynaiitlu membrane receptor Iasduny Tuanadufioguoniaaa
N A ' A ' A 7o Y Ao v o o . L
%9 membrane receptor N3 @IU AD AIUNDYUDNFAAMUUINIUNVAITY (ligand binding
. [ A @ J 1 A 1 =< o Y A [
domain) drufiunsnlumisead uazarunoedlule Tanarady Hinihnlumsdedyao

J
meluag (signal tranducing domain)

4. a13'lnalaneupnaninerdesnumsnszquldinamsasunilasaie 9 melu
-4 1 [ 4 ... d' 1 A Y A J
wad 19y MsHRIveusad (division) Msasunlasglsienienihnveusaa

(differentiation) H3I0NIIAAOUAIVDUTAS (migration) L‘?Jus?fu (Spicer and Schulte, 1992)

A A 9 [ a = A [ 4
5. ﬁ"lillﬂaIﬂﬂ@u@‘LﬂﬂﬂLﬂEJ'JGU'E)Qﬂ”]_lﬂTiLfﬂ$@]ﬂﬁﬁﬂﬂTﬁlsﬁﬂNﬂuﬂJ@\uC}faﬁ (Cell
. [ Aa o ] A A ~ o o T Aa [
adhesion) 1¥U NTINITAANUYDUFAAUNAADAVY LLﬁ$ﬂ1§Lﬂaﬂuﬂqﬂﬂﬂﬁillﬁuﬁﬂﬁ\lﬂ'ﬁ@‘ﬂ

11 1$udu ( Lasky, 1992)
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Tnalnalisan (Glycoprotein)

a o 4 1 o 4 a
1NAINNUTL IR 1A UN (covalent  bond) senI19TdsAunuas lulatasaxiia
. g H : J
oligosaccharide 1a8 oligosaccharide ~ vo4'lnalalydsAwiduaedy o Mlsenevdieiiaia
d‘ [ = 1 d! 1 d‘d 9 1 oy
Tuanamen Ly 15 wiae Ferwedlugdddinsuanuvueldun 1a1awan mannose,
o 4
galactose, glucose, galactosamine, glucosamine, sialic acid #ag fucose (§UUNI, 2539) L¥aa
{ [ Aa J I 4 @ 4
1992 1% oligosaccharide 04 InalalisAunoguurwaaiuniowmeniosiaiveld
g a o w [ A . % 4 { J
aduaazriavas1iu1dnsedlu (binding site) 19 TuanavumzmeNozidn I lwsaduas

LY Y 4%
aydau iiadsunI

Taganazny lnalaldsAuiusad1uuenved plasma membrane %150 extracellular
. ' A Aaa a a o g 1
matrix 1Us19MeveIdlFIannsia naz lnalaldsauduiudivdsznouveanan
. 3 9 A o a
hormone, serum, collagen ttag mucin (Hudu Tnalaldsaudpnylussyumeduerms was
Aa £ dyw = A ' A = I 4
szuumaaumiels Feszuunintidaziasdonas q i lnalalysduiluedilszneu
o [] A o Y I o 9 1 =)
Pwaun 1wy @15idien (mucus) 1na1ldian §11d vl u3e vasaan Tagarsinala
~ 1 dy A 1A A = A o Y A g A A [
TsAumaitiazindouedNiivousaa NANunlagaiminduaIsnasan 1999109
o Y (] =1 YY) g’ o 4 4
a3 1 laasanidluarulszaovuvedlnalalisauamsadusuii ldi liiieweinnu
A ' ' o Y 9 A ~ A A A
garguiaznUADLIINAA U AR (UM, 2539) viTonasno1m1s HasiienNsionaow

uaztlesiulilfinaduanodudoyin fudu

"oj i A o I'd 1
wenaniidany lnalaldsAunnanniuse 1aaus (covalent  bond) 551319
[ 4 a 09} { a
TusAurums Tulawsariia polysaccharide @1881711n Usznoudeiiaaluanamennu
[ d? 1 d' I~ (=1 =~ 1 . @
10 vivedu 'l eglugdnifuaeasslilinsuanuaus 5en1 glycosaminoglycan sinw 1y
dy A‘ d' Y] 9 A 1 d‘ 9 1 [ A=\ 1Y 1Y té
eeneliulagszlianuniiauazasviaeauludenovesdniunssgndunaIs
. = U A 1 d‘d dy d‘ d‘ % S @ =
glycosaminoglycan ¥ 2 NQU A NQUNU sulfate group TagiioigameIiuIzianyuzviien
(] A 9 I Y o [y [ VoA 1= dy A A @ =
waggodIuas uaudas 1o ez funguii il sulfate group tHBIERINEINUIZY

ANYAUTDOU



19

anvazlassaisveslnalalisaiu

a 1 { I~ o 4 1 I
Tassadavedlnalaldstunanndrunduas TulamsasziFounony amino acid
@ § 4 [ I a 3’ {
Y03 TU5AURIEWUTE glycosidic bond FMsFouavazidumsduTuanathwadldiene
. A o 1 . . 1 A ] Y = g’ Qlddgl [
V04 polypeptide NAMHMUI amino acid a1 ) terelH lUsAvazaei 1aavu apyazms

1 ' < o 2 v
Wouved nalaldsAunisooniludail (113199 2)
M3eNABUUY N - glycosidic links

< 4 1 ' oy . @ . . .
Wumsiyeuaeserinaima N - acetylglucosamine N asparagine (amino acid) Tag

[

UNR WU nitrogen 0¥ABUVDN asparagine VU1 polypeptide (Allen, 1981) AIDE 1B

ovalbumin ¥93'1A (A7 NN 4, a)
MIFPUABUVY O - glycosidic links

[ 4 1 J g’ by [ { o ]
L’]Juﬂﬁﬁ’r)u@’f)’iZﬁ”JNuWHa N - acetylgalactosamine TagdUNALH U oxygen

o . o v ! . . [ o 1
DLADUVDA serine 30 threonine AIDEINUYY mucin, fetuin L Ig A 1w (mmwﬁ 4,b)

MNA 4 MIFeu oligosaccharide Tu

9
A a Y U
GH,OH 9 TnalaTdsau mevu 2 vuu Taun
_— H,_\—l :u—H o . 4
Q * (a) WUBE N - linked 9FEUINN-
H b Protlsin v ol ,
NHCOCH, S acetylglucosamine  9UAUA KU
(a) t-Acatylglucosamine nitrogen B¢ADUUDY asparagine

(b) WUFL O - linked 3EWINN-
acetylgalactosamine JUNVA KU

oxygen ~ DEADNVDI serine N30

Protsin threonine
NHCDCH Cha in

{b} r-Acetylgalactasamineg

11301: Mathews ez al. (2000)
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M3199 2 Myweudevesms 10 lamsaduTsaululnalalsAuasiiaag o

anyaTMIITON mma amino acid BHAVD9 glycoprotein
O - glycosidic GalNAc Ser,Thr mucin, fetuin
membrane glycoprotein
N - glycosidic GlcNAc Asp zona pellucida

1301: Schachter and Brockhausen (1992)
= &' d‘ dd’ o U h
INAUANIUBDILDIANNDUNIZIVIZIINY Glycoconjugates

v Y ] 9

matanlFlumsasnaeuauanianselnseadwvedlnalnTdsauluiodoriudl

] 9 a dy A = 9 1 a9 A
wanya1e 1w M3 Imataiiegoniunil laun @deunan AB pH 2.5, PAS, HID, LID 50

9 1 A 1] 1 a9 o a9 a Y . '
m3yfounoiiipaiusenie @dou AB pH 2.5 nuddeu PAS matams1des lectins 15U
. A I Y a 1 9 NY '
lectins Con A, DBA, PNA #30 WGA 1iludu nazmatamsdosaoeu laal laun oula

. A 4 ¢ I 9
trypsin 139 mu”lc]m neuraminidase 11 UAY

k4 ] v
Spicer and Schulte (1992) na13UNANABIEENIUAN ENITDUEAIR LTINS UL
E4
1za9ved InaTaneugina ldedramiudrsaunauenanuuanasves InaTaneuginaldain
@ a J @

protein, nucleic acid iae lipid TagodedTumvesns 1u'lelasany vicinal hydroxyls (lag
. . & a o 1 & Aa a =2 dy &
acid glycoconjugates Funaiaaina1niunontazinnumunzanlumsanyimailons

= 9 1 a = o v a s 1 1Y
muTﬂﬂaﬂa11Lmaz%ummmmmmmmzmﬂu‘lﬂaiﬂﬂaugm@uummaammnmmu
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PSANHINS Histochemistry tWofAnNH1 Glycoconjugates Iaanstionas a4 q
Alcian Blue pH 2.5 (AB pH 2.5)

Y [
wanmsdeudazldaiioadiSudy N5du pH 2.5 Tasuinazaa acid
glycoconjugates VAULNTLAL pH 1.0 HansdoudzAn sulphated glycoconjugates 4

mucopolysaccharide ADUNINUUUINN (Scott and Dorling, 1965)
Periodic acid - Schiff’s reagent (PAS)

9 = YA Y =K a ddg} % aaa . . . .
Namiﬂaumﬂwﬁﬂmummmm ﬂﬁlﬂﬂﬁ’ﬂmi’)gﬂﬂﬂgﬂim oxidation U®N periodic
1 Y
acid YUAULNUN vicinal diol groups aanuluimianin galactose, mannose, glucose, fucose
o a I~ 4 o aaa [
1ae sialic acid UBITITNIN glycoconjugates Ml aldehyde groups Lﬁﬂ‘l/nﬂgﬂiﬂm‘u

schiff’s reagent 1 1IAAALAINT D TN
AB pH 2.5 - PAS

< gy A A o ) 7o M) ' S Y 1w
L’]J‘LlﬂﬁiEJE]?J"V]G]E]!‘L!EJ\?ﬂ‘LlIﬂEJaW’I‘ULL‘iﬂEJEHJ AB pH 2.5 NoUNNUUIDUADAIY PAS WA
9/ =2 YA [ =" 9 a . . = 9 a
m3doudazlvanauiuseninadiiezdouda acid glycoconjugates LA TLUAIYDUAA neutral

. A v A [T 9 1
glycoconjugates (UDNANNUTIZDDNU U UFVUWIVLDI

High Iron Diamine (HID)

I 9 A o R i’ A 9 = a A g’
wWunsdounodu sulphated glycoconjugates Tuitloe vamsdoudnuaadiiiaia

1
= a

NI o AR FUNAINNITH1YNTe158 1319 sulphated ester 1AL cationic dye (Hirabayashi,

1992)
Low Iron Diamine (LID)

I § o o a o
Wumsdouieduny sulphated glycoconjugates HaM3doNITAAM (Spicer, 1965)
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HID - ABpH 2.5

S v oA 9 ' v 1Y Y A o
Lﬂl!ﬂ?ﬁflf)ll@'l@l,u@\ﬂﬂﬂﬂ@ll HID naulazgpuaonly AB pH 2.5 WNaN1Tgauaad
Y 1
Wimaiy nieddvedonnn sulphated glycoconjugates wazd@ihdouna carboxylated

glycoconjugates denauasuazuad ity (Spicer, 1965)

M3ANEIMA Histochemistry 1NOANY1 Glycoconjugates 1agNANAN3E01AE Lectins
a . I { [ v o a EaRl
ranau (lectins) (duTdsaunie InalnTdsauianaunniiy dad nseaun3da1s
£ . A o Y = 4 . Y 1 ad A
] 4 lectins M 1Flumsaneinig Histochemistry ADINIUNTIUITNITANASNOUNTONT
< )
W11# lectins USgn3 IagordomaiinlnsunIngnsmilatiaa g 9 (Sternbach, 1991) lectins 1o
1 a o a = o I 4 §
Munssuasmstlduianivdr awnsai I 1adwasesdie lumsanuimiiiuag
Y A & ~ 9 = qul ~ a 1 a A
TaseadravedlnalnlUsAuda lectins  N1FlumsAnpiuTvIAEHAESHALA ALY AL

v ) @ g’ o a I 1 Y @ {
ﬂﬂ!ﬁll‘UG]GlUﬂWfJﬁ]Uﬁn!fWW%ﬂ'U’HWﬂa?ﬁf]ﬂTiI“Ullalﬂiﬁ‘ﬂuW?L“ﬁﬁﬁﬂ!mﬂﬂNﬂu (ﬂ\WﬂiNﬁ 3)

1 2
g %

M3190 3 lectins ¥HAAN 9 NIUNUIIA1ANTUNIZI1Z D9

UHasTaNved lectins feio milulamsaidumezmzas
Concanavalin A Con- A mannose

Dolichos biflorus agglutinin DBA N - acetylgalactosamine
Peanut agglutinin PNA Galactosyl (B 1—>3) N - acetylgalactosamine
Ricinus communis agglutinin RCA-1 Galactosyl (1 —4) N - acetylglucosamine
Soybean agglutinin SBA N - acetylgalactosamine

Ulex europaeus agglutinin UEA -1 fucose
Wheat germ agglutinin WGA N - acetylglucosamine

1301: Gabius and Gabius (1993)
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Y
[ Y a

4 % [ o [ g’ a 4

F91U lectins AMNTOUINYIAVDAUTAA be1 IAsUILIVT UWIZHUIMAaUURITAS
o [ s . o @ g‘ < .

HAZAMNUIA ) Vousaan lectins a1m1TasumiziUtiiea inldnndealduas Light

Microscope (LM) 1@unusm plasmalemma, secretory granules, lysosomes, LI golgi

cisternae (ﬁQﬂTWﬁ 5) (Spicer and Schulte, 1992)

Lectin-coated particles

g
o
4 9
& H:"
_.-l'
» ® s
E [ : & -
-':"*.—il—"' ke P B X g &
g an @it o . Epithela
#-""*j" — 7 = Surface
o L
N iy - L Eq;:_?.r

v [ Y
MNN 5 AUNUIA1 ) VOAUTAAN lectins AXITOIUMLAVIINA
1311: Rocca and Shah (2004)

va o ' . =2 g g o = av
MInAaauAaINa lectins uiluilse Teaniadramnuelunmsir lddnuidelu
Y 1 Y =\ = A A Y ay [ I~ Y v A 9
Watem gy AuFuall Auwaainer vieauszuugiaunu udu Jegiulins 14
. o 4 o aw a ) .
lectins 111a30ai Tun1sii lddnvITeunuienaznIavng 819 N3 lectins  11/14 1
a 4 1 31 a o
AMIUBNFLAVDUFAAAINANVUANANYDNIINIAVUAIYAS (Sharon,1977; Oda e al., 1999)
[ I o
M3 1 lectins Tumsnennijidenlusuia1iaen (Sharon, 2007) 130015 19 lectins 111A287
YA R A

A = . a v o s a a a Y . [~
nsodsiall Iag lectins UWQ‘BH@’ﬁHﬂiﬂ%‘Uﬂﬂlcﬁﬁﬁﬂ!ﬂiﬂluﬂ»lﬂﬂﬂﬂvlﬂﬂ UM 1% lectins 11U

dgain'lsrelumsmaeadnmalnd Wudu
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M3ANYINIG Histochemistry IWaANH1 Glycoconjugates lagnaiin

Mstoan e Enzyme neuraminidase

Y
Enzyme neuraminidase W3e N - acetylneuraminate glycohydrolase N Vibrio

cholerae ANINHDY N - acetylneuraminic acid 130 sialic acid MINA1WVD glycoprotein 9

| a @ [l
11l receptor site VUAIYAA 17 1ag sialic acid llﬂ‘W‘]J’OQﬁ WLMUQE‘T@WHEJ"UEN?{RJ glycoprotein

(A9 IN 6)

) Sialic acid Sugar chains

w

2
ﬂ [ J'-f.l- o :j %
oY ﬂ ‘.: -

Double lipid
membrane
(cell membrane)

Glycoprotein

MNA 6 AUNUIUDA sialic acid ﬁWU@éﬂﬁWﬁﬂﬁWﬂl@\iﬁw glycoprotein
31: Yukishige (2008)

@ o ¢ A v ' o . A
imﬂigmﬂslumimmullmu neuraminidase UNN8DY sialic acid LW’E]LL?(@NTZJLQQQ

£
] o v o

A = 9) Y A . a ] 9 a A 4
mmam@um"lﬂ IHONINTIDNDINAINTO lectins mwuﬂ"lummmaamﬂﬁmﬂuwaa

4
s A A

) Y 1
Aaa vsouiowe la Mlidnla ldeniarssmanlnalaldsau ldviimsualiaiaian

Jd o =

Y Y
sguuAnzadimlidon liaed ununennui ldauwnsoudasTuanaiaiadanald1d
@ z o o w ] 1 o 1 1 7 oy a
aartuou 14l neuraminidase Hunumdngylumsesdesasainaniuatiaimanuid

4 £ [ o Y = a a Y I3 X 09} o v w
Iagoon FWaveInsdeszinliwaaimsand uaalimaudTuanabhaadwuna 11

M
HULB
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A, o 4 A A 1 1 1 . .
Armsiauveaou l4f neuraminidase (3u91NMsdesdeou laineu Ao sialic
1 4
acid NuFnMareveseelna lnldsAuazgndososn 1u mniuiinisdounodees lectins
A 9 4 = A o o :j v v Aa A g dy A A
PNA n3odouaded AB pH 2.5 iieudasdiwu Tuanarhaiasida 1 wainaneduilodon
foudau AB pH 2.5 vz luamnsndouannuny carboxyl TuTuianaves sialic acid 10 vz
4 4 { ] v 4 a
oo lildgeedoeu Tyl neuraminidase wafovzAadHUYUNIN (Drury and Wallington,
Yy 9 9 . ) Y dy A a a g’ F 1 9 Aa
1967) waztdoudrvas lectins PNA wavzilviiioweaadimaiy uanshdouanoy
o Z4q A4 A dymwmyr v @ N o A aA
wugihaaluluana yaziilowen 1ilddesareionu lal neuraminidase vzdonliandno

Y
TiansonaasTuanaihaadadaly 1@



9 v
1. ABY1NNBNNIAIBYDIAUT I (sublingual salivary gland, mandibular salivary

d aa
gUnsamazizms

gilnsal

gland (191g parotid salivary gland)

@ P . [ 4 " v
2. 1ea1 Nembutal® (Sodium pentobarbitone) [NRAYT LAZYAINT OIUDHIAN

3. 3l 11U I AT ING19819AD 10 % neutral buffer formalin solution

EL o . .
4, ’qﬂﬂim”lumim paraffin section technique

W51 U

d‘ = dy d' % CZ) Y .
4.1 1nFoUATUNILDIBOON 1WA (automatic tissue processor)
4.2 1AT9ANIBANIIINY (embedder)
4.3 nsznalane (mold)

4.4 NIOUNAAAN (embedding ring)

G Y LY (;y dy d‘ o Y dy d’ LY dy d‘
- e 1glumsvaatieennnitee 1vewe la uazmsdatiewelu

5.1 Ethyl alcohol SEAUANMANTU 70 %, 80%, 95% wag 100%
5.2 Xylene

5.3 Paraplast plus

L @ dy A a dy A J
. Qﬂﬂjﬂ!iuﬂ'ﬁﬁﬂlu@lﬂﬂl!agﬂﬂlu@lﬂﬂUUﬁqaﬂ

A o A A ¥ A .

6.1 NTDIAAIUBLIDUVUHIYUAIIND (rotary microtome)
Y [l
6.2 192081110180 (water bath)
Y

6.3 luliawiialdd 74 (disposable blade)
6.4 WU

] 4 a 4
6.5 uHUNIZING lad taznizandad laga

A ¢ D, )
6.6 msmquﬁ"lammz@au (slide warmer and oven)

26



4 A
Holgo

7.

10.

11.

aa X a dy A 4
s lFlumsaaiismeuualas
7.1 Ethyl alcohol S2AUANMTNTU 50%

7.2 Egg albumin (dmuuusiva’las)

9 4
. miﬁ&ammzmu%u

8.1 Hematoxylin
8.2 Eosin

8.3 Alcian blue

8.4 Schiff’s reagent
8.5 Periodic acid

8.6 Enzyme neuraminidase

. @19 lectins

9.1 Concanavalin A ( Con - A)

9.2 Dolichos biflorus agglutinin (DBA)
9.3 Peanut agglutinin (PNA)

9.4 Ricinus communis agglutinin (RCA - I)
9.5 Soybean agglutinin (SBA)

9.6 Ulex europaeus agglutinin (UEA - 1)

9.7 Wheat germ agglutinin (WGA)

4 o o a
ndosganssmiuuulduas Light Microscrope (LM) d11i5uquanisand 1

Y ' A o =Ry Vv R Y
ﬂa@ﬂﬂ’]ﬂﬂ’]WlW@chﬂﬂm@yjﬁllazuﬂuﬂumﬂﬂl’ﬂuﬂﬁ

27
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ad
IBNT

0 & & o A N Hq v 0w
L. MMTEIUMUNAUY I (Manis javanica) INALNY (Gﬁqagiuﬁﬂwwﬂﬂamﬂ) UIRUN
fszana 3 Alansy wagieendau IagRa pentobarbitone (Nembutal®) USu1as 2 &% @ie
g' @ a o 9 a (] Y A v J o a ) A =~
Hvdn 3 Alansy lUTUTeINes Wedaleimsasvasnimsitlasuviaz laasunsa

g 1T A Y = 1 o a a [
aaausnulathnauderisenuaziimsianiniisoon

Y
@ a o Y ) ] o J o
2. ARYIANHULTNNMLINAMAAT IAsTUANMNANUINT IR IVDIRBNYIAY
4 Y Y
149 3 AoNran JaunAeu1i1a1eg sublingual salivary gland #0N11818 mandibular salivary gland

Y
1y @ONA1Y parotid salivary gland

I o (] 1 3’ A c?/’ 1 @ o
3. INUAT0E19ABNIIANUBIAUYING 3 AONNAN WINIAIANINIU 10 % neutral
Y Y Y v
buffer formalin TagihFuiioguluiheInsanIn (immersion) Uszanm 24 $21u3 neasdn N

14 carnoy’s fluid Yszanm 6 - 8 F2 T

1 Y
4. §10619NAIANINAY 10 % neutral buffer formalin a19d281115z1) sz 1

L=

%1134 1150/20819NAITAINAY carnoy’s fluid 319738 100 % Ethyl alcohol lAsiuH

Y Y ]
A

2 o dy A o Y A ! . . v dy
5. autheennntowanazi lviiiowe la lagrunszIUNT tissue processing A41

Qe

5.1 70% alcohol 54 1 5 F2Ta
5.2 70% alcohol A3 2 2 $1Tq
5.3 80% alcohol AY4T 1 1 2T
5.4 80% alcohol A4 2 1 #1Tq
5.9 95% alcohol 34T 1 1 #1729
5.6 95% alcohol AS47 2 1 F1Taq
5.7 100% alcohol A%47 1 F1Taq
5.8 100% alcohol A3 47 1 #1714
5.9 xylene a%aft 1 1 SRYETR
5.10 xylene Adait 2 1 SRYETR

Y H
v A

5.11 paraffin NaUMAI ATIN 1 11/2 F2 109
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9 [
v A

5.12 paraffin HaNIMAI ATIN 11/2 #2109

4 o o o A A X 4 .. v
6. WeATUMMUA 18 ¥2 119 1L YUIINIATON automatic tissue processor L8
9 A 1% 19 4 Qy A A ] 9)3
L‘SlﬂmifN‘iJi‘]Jﬂ’J”lﬂJﬂquJﬂJuTﬂTﬁ (15 ﬂ@uﬂ/minm) Usema 10 W oo vy unoums

=3 ay Y dy A ald d?
I,L‘VliﬂG]J’llﬁlJf’NWﬁ”I‘I/\lill,"lﬂqmﬂl,ﬂi’)ﬂﬂ\isllu

¥ v Y ¥ ¥
7. hnsgneTanzienvzduiiowe lumsdlulasl4nTeq embedder 3019 W13 17U
3 o Y] ] ' Yy 2 v J A A ° ]
13987 udwnzeonvinuaen anuasnihnuaen lasaailugldmasuaiany tazihuaenl
o Y S ' 9 A o A A Y A . o & A
aalmutruusdlenTosdailegouUUyUAI010 (rotary microtome) TagAatillodonun

Useuas 3 -4 pm.

4 { o 1
8. 1¥nszanaladazerandslaini egg albumin tiazviea Ethanol alcohol ANITNTY
’q Y o 3 ] Y 1w dy A o s Qa’/
50% uuﬁ"lm%mmumu“lmﬂuummawmm 7 dwneuua laaddl 50% alcohol 31017
dy d‘ A £ o 1 dy d‘ g Qd’
iegevzdadivenuaziilassluswaseiiiodo (water bath) (AYUNYUN 40 - 45 93N

= Aaa ] Y dy A (= dgl 1 9 ] oA .
1B ) Qmﬁgll‘i/]l,ﬂil1$t’fllﬂ$"1$’ZlEJi1’ileJlEJE]LLNLiEJ‘1J"IIU muﬂmwuﬁ"lawm egg albumin

a

9 @ zﬂy A A 1 dy A Y o 1 Y o 9 9 09/’
G]f’ﬂuﬁﬂLuﬂlﬂﬂﬂaﬂﬂiuﬂWﬂa@muﬂlﬂﬂ ﬁ]mnml,mmﬁlmwmzﬁwumunﬂn@ﬁm (mqmﬂﬂu

QU

v Y
Aa K

= A sldy A A I
65 DIAUF ALK YE) LW@iWLu@Lﬂﬂﬂﬂﬁqaﬂﬂﬂ U

' sAAa dy A <3 o 1 sa < o 1 oy [ a
9. WLLWHﬁUlaWﬂ@5]ﬂLuﬂlﬂi’)!ﬁﬁ%ﬁﬂﬂuimllﬂﬂﬁqaﬂﬂlﬂﬂ section ADUUINYLUADASTUA

[
Wy 4 ngua

@

9.1 @fou Hematoxylin ttaz Eosin (H&E) 1iog Iasaas1analil
A K A ~

9.2 matlaioen Al

9.3 MANAMS 1913 lectins

' vy L4 . N 9 v YA A .
94 EJE]EJWJEJL’(’)‘L!]I%’N neuraminidase UALIDUNDAIYTVIDAT lectins
9.1 @8on Hematoxylin 1tag Eosin (H&E) tiog Insaad1ana'li

o A g M = d v X A
YIan1s M uesndntilote lag xylene 2 A134 €] A 5 UIN I uI e lag
7 A ' o
UDANBIDALTNIN 100% alcohol, 95% alcohol L1AE70% alcohol DYIIAE 2 wn éJN@i’Jﬂg]}'JEJHT
o 9 4 . A Y A a 1 .
NOU LAZIDUANIY hematoxylin Uszana 7 un anamumua@ﬂiﬂﬂﬁgﬂu 1 % acid alcohol

ugj g} o @ { 4 [ 1
Uszinm 2 - 3 afwazdwesndrninau 1 - 2 wiil Usutede lidanwiunanasguly
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. a’.l‘ 9 9 3’ o =} . 9
ammonia water Y2119 3 - 4 ATIAZANODNAIWUINAY 1 - 2 UIN AON conterstain 7Y
Y Y ] v 9 9
eosin 2 W11 AZUTAN1BONINITIBITOITHIN 70% alcohol JU 1 AT 95% alcohol 2 AT 4 A
= 3 a ] 4 o Y 49} A
2 W17 100% alcohol 2 ASY 9 A 2 WM AvNIVTAUBANDdRaaz Y1 IMIleIBe 1o Tag xylene 2

9 9
A34 g5 W NnUNea permount Yadae cover glass ﬁﬂﬂﬁi’)ﬂﬂgﬂﬂ’gaﬂiiﬁﬂ’
a dy d‘ =)
9.2 MAUAIUBIEIDNINAY
9 .
9.2.1 @8oN Alcian Blue (AB pH 2.5)

[ = dy d‘ :JI = g‘ 9 dy d'
YIANI519UPNIINLHOLED 1Ay xylene 2 ATI 9 a2 5 U1 @1 NI UL OIED laY
s a ' J
11BANDEALTUIN 100% alcohol, 95% alcohol 1AZ70% alcohol BE19AT 2 W LALA19AIBUN
o A 9 9 ‘ 2y v S & a
NAU 2 - 3 WINABNIDNAIY Alcian Blue (pH 2.5) Uszanat 30 U190 d194990A81HINAU 3 UIN
Y v v v Y
L% conterstain A28 hematoxylin 1 A9 A1999AABINAN 2 - 3 WA 1INTHVIAEIONIN
k2 1 v v 4

(HOIEBITNIN 95% alcohol 2 A9 AL 2 I 100% alcohol 2 N34 9 B 2 W17 AONIVIA

o o Y dy A Qs}l A a Y
woanegeaaziin lviiiewe lalae xylene 2 A5Y 9 a2 5 UIN ABNIMEA permount LA TAAIY

cover glass 111 11)doandosganssal
9.2.2 @fiow Periodic acid - Schiff (PAS)

[ a dy d‘ 3 =3 :’ 9 dy d’
YIANI5 10 UPBNINIL D10 1A xylene 2 ATY 9 A 5 U1 o1 uiioibe lao
s A 1 g’
11DANBEDAITNIIN 100% alcohol, 95% alcohol 1AL 70% alcohol DE1IAL 2 U A19OBNAITTI
v Y O
nau Ul periodic acid 5 U1 a1weoNA0TIINAY 5 WIALAZUIY schiff reagent 10 W17
Y A Y v
1NN lua130a10 sodium metabisulfite 3 759 9 Az 1 W17 d1oondIe1INAY 5 WITiuaz
F4 Y v Y Y Y [
conterstain 938 hematoxylin 1 A543 A1999AA81INAY 3 WIH MMTUVTAIIBENIINITBIEE
1 [ k4 F4 4
Ta#i5u7 70% alcohol 1 1 AFI 95% alcohol 2 AT ) AL 2 UIN 100% alcohol 2 AFY ) AL 2
= o 4 o Y dy A oa; = 09;'
17 peurvdaueanegearaziliiiowelalas xylene 2 A5 9 ag 5w 3N UHeA

a o 1 4
permount VAR cover glass 11111/dpandpeganssai
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9.2.3 @8ou AB pH 2.5 - PAS

I~ 1 4 a 1 oy
Wumsdeureiiiosvesddon 2 wilalasdou Alcian Blue 30 U1 aoudradderi
o A 9 VA oy Y vy 3 ¢ = . ]
NAU 3 1N wazdounolilodnls PAS  Laza1900na2011nau 3 U7 conterstain A2
v Y [ Y k2 ¥ v '
hematoxylin 1 159 31990nA281INAY 2 - 3 WA LazvIRIeeRNALLBIEBITUA 70% alcohol
2 Y 2
J [ [ [ [ J
U 1 139 95% alcohol 2 AT ) @ 2 W 100% alcohol 2 AT ) A 2 U VTALPANDIDAIAL
o Y dy A 3 ~ :fl a 9
Moo ld Tae xylene 2 A59 9 82 5 WININUUHYA permount  11a2 TUAAIY cover glass

i lildeendesganssend
a 9 .
9.3 MAUANS 1¥a15 lectins

[V a Lﬂy A z A o oy 9 tﬂy A ]
mﬂﬂWTﬁWNua@ﬂﬂ’lﬂluﬂlﬂ@Iﬂﬂ xylene 2 A153 €] ¥ 5 UIN U'IU'ILGU']Lu@LfJ@IﬂfJW']u
s A [l 1
1aNvIDALININ 100% alcohol, 95% alcohol LAL70% alcohol BYINAL 2 Wi ﬂiJGlu PBS
. o a g A A gy v v .
(Phosphate Buffered Saline) 3 A543 €] ¢ 5 UM IFATOULHBIEYD IHUTIADUINEAAIY lectins 1A
4
lectins ﬁu\l'lﬁﬂﬁﬂﬂul@gl}fﬂ']ﬂﬁ'JUﬁ']\i 9 le@QWdGI)' T@IfJ'J%ﬂ']ﬁﬁﬂﬁ%ﬂGUﬁ‘;ﬂﬂWﬁWWUiﬁ;ﬂ‘ﬁﬂTﬁﬂ
k2 )
matalasu InsnT il ¥Hiaa19 9 ANANUMNIZAY (Sternbach,1991) Hm1Tdeuiiiode
o < . L o . !
Ia 8@ lectins AT i]:i,‘]Jmﬂ Vecter Laboratories, Inc (Burlingame, CA, USA) Tag1in lectins ua
v v
azyila (vina1s 1 Jaansy) (3991911 PBS (Phosphate Buffered Saline) 11 pH 7.4 139914
D, v v y 2 oA a Y 9 P LA A4 Dy
%u”lﬂmmmmmuf;mmmﬂu 40 pg/ml NUUNYA lectins VIL%E’J%TQLL?J'J[IWVI'HJLH@LEJ@ ‘VN]l'J
~ & o ' & o A A gy v 4
ﬂﬁgll'lﬂ! 30 4N ﬂ1ﬂuuu1]lﬂi!ll PBS 3 A33 9 ag 5 UM !ﬂfﬂiﬁ]ﬂ!u@tﬂ@i'ﬂuﬂﬂ HINTTINAAD
14 lectins 7 ¥%ia 1A1iA Con A, DBA, PNA, RCA - I, SBA, UEA - I 11a2 WGA @o111ea ABC
kit (Avidin Biotinylated Complex) wion Tagtiensazany Reagent A (Avidin) 4a& Reagent B
(Biotin) 881982 0.2 Uadan3 WarWsINAU PBS 10 Naaans lagassunouldaulszuna 30
~ qul o Y Ay d‘ z:y Y = d' o o d
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Y
3A599 8z 5 U

@0311eA DAB Substrate Kit (3,3’ - diaminobenzidine) 9381 1agtian DAB 0.2
Aa aa A aa A = < 1 9 Y a .
Hanans aslu PBS5 Wadans wowmseuasanoulsaulvii@y Hydrogen peroxide 0.1
' Y Y ) Y
Haaans aalu DAB N ldw3on' 1A werulfdnsuamivii lvealdnuiowene 13 szanu

Y 1 k4 [l
3 - 5 Wi i ldddaeinauuag conterstain Taegulu hematoxylin 1 59 1 IR undea
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v 2 Y v v Y Y 1 v
Farugaiu nniudeeendletingu 2 - 3 wuazviaiiesndindie@eTuan 95%
v Y
1 1 1 [ 4 )
alcohol 2 A9 9 a2 2 WA 100% alcohol 2 A5Y 9 Az 2 WIT AvVIALEANBaRaLaz i 1N
431 A 0911 = a Y ° v vy
oo ld lay xylene 2 15 €] 8% 5 UIN NYA permount 1azladae cover glass 1 lddeandes

S A 1 1
qansseniieg Insediea q ae'lll
' Y L4 . ) v Y A A .
94 gooA 00U o] neuraminidase LASIDUADAIITVTOTT lectins

o 2 A A o ~ S vy A A
YIan1s i ueendntiietde Iay xylene 2 AT 9 ay 5 Wie iy 1uilotde lag
P [ g’
UBANDIDAITUINN 100% alcohol, 95% alcohol 1AL 70% alcohol DAL 2 UIN A19BBNAIBUN
@ S ] S Aa dy A S 9 I~ T A 4 oA
nau3 -5 wii aenuiiva lad (MAateweauysainal) somdu 2 urude dladurud 1
% A& A Ay ¢ p S oA @ A A A v ¢
Wuitoren livea 101 legiineuraminidase & laaurun 2 1uiloenveaargou la]
Y
a o A Aaa o
neuraminidase (U319 39aua 0.11 Uanans)laedoa1aeu laii 1y buffer solution A 19716
a 3 a 1 ) 1 P d 1 {
Ysmasgamedu 10 lulnsdas aeuimsdesaroou ledizuain o laduiui 1 voadae
4 [ g 4 4 1 $ 4
buffer  solution B (Us1aameulsi) iniuitowe uazaladunun 2 vieaou ol
.. Y dy A Qs/l ) 1 0'3 1 aa o
neuraminidase 1¥nauiiiowe Mniiuiurua lagng 2 uru ouluguugdn 37° C Yszum 3
M A o Yy Y} J & ~ EANS LGl ] vy
#1134 eoasuirualidesndlreringu 3 - 5 u1f antiuia laane 2 unu dounoae

BM3deudud AB pH 2.5 113933M3 19815 lectins PNA sin 11/

a = 9 o o A o @ Y = 9
10. msiseiiunavesasadon Iﬂﬂﬂﬁ’iUﬂﬂﬁlamLW@ﬁ]ﬂigﬂ‘]Jﬂ'J']iJL"UiJGUfNﬁEJf’JiJ

o 9 a A A ad 9 a A a a9y a a9y

fnuald 0 = liAedaey, 1 Aedianiies, 2 = Aadunany, 3 = AAMTN LAz 4 = AATITN
Y Y Y

1 Nt uaeunMsdsziiuravesasddon nSeouginmdvessouiaienanig

1 { v 4 { 1 { a
3 aoudtiuiinanndesganssaiuuylduas @wm) 19g0 T 1dlausermngdumeinig
4 a d o a [ [ [
maasuazganieiniamaas inslszdunalagmsdunauasiaszauddondroaisn
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nagtiunnwaaslusuuaeuaunimuald Tasldnquiseiiuwa 10 au aniwiwans
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aouNtazIZEZaINMINAA0Y

aoUNIMNMINAang

3 o ' 1 2’ a 1 1% 1o :’
1. INUAIDIWNADNUIAYVDIAUYIN (Manis javanica) 3 ABNYIDN Vlél,l;!,ﬂ mummﬂsl{?lj

E4 Y
a

AU (sublingual salivary gland) Ao111218v1n55 105 (mandibular salivary gland) Ilazaou

3’ . . 3 o ' { o 1%
111@18nNY (parotid salivary gland) Iaeiudieesluanimidadlndaonazdnsinisson

v
o

an £ Yo I'd an o dy v d 9 9 (% %
FIAIAA “]5\11@5‘1Jﬂ’31u61§1ﬂi1$ﬁ%1ﬂ goiITemMsmz@esdalitndsenuty 39nda

2

31913
o a A A ~ o s Yy Ay a =

2. YUADUNTINTIULUDLIDN ALY fﬂﬁ“l/nﬁllaﬂ NTYDUAAIYUNAUAAN €] TINDINIT

o R Yy v J Y 3 . oA Y =
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‘].];]‘]J@]ﬂ”l'iﬂﬁﬂ”lﬂ')ﬂ”lﬂﬁ?ﬁﬂi AIAILINIYIAIAAITAT AUSTAIUNNYAITAT
NﬂT%ﬂﬂTﬁﬂLﬂHﬁiﬂ?ﬁﬁg AINYUYAVIUVY UVIIQ1AT) ﬁ]&{!%ﬂi NIUNWUNIUNT

sva'lusuald 10900
A 3!'3@1114ﬂ151’lﬂﬁi’)\3

FURNININAADY Lﬁﬁ]uWﬂ‘HﬂWﬂM WAL 2550 - ADUINBIEU W.A. 2552
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HaN1INAang

A ) A . . . = PE| = [ osj 1
wamslagsurazausan (Manis javanica) LWﬁlllﬂIﬂﬂi%Nﬂﬂﬁﬂlﬂut!uﬂﬂTﬂﬁ\HW]

A a [ al a o ) <3 Y] 1 g’
‘]JﬁL'Jﬂ‘lclﬁgl}ﬂ"lﬂﬁ]L!iﬂﬁ\‘i‘ﬂﬁL?iﬂ‘ﬁ?ﬂ@ﬂllﬁ%kﬂﬂﬂ?ﬁﬂ\?ﬂ@ﬂ 1/]']Glﬁ}iJ@\H“ﬁuﬂ"l'i'J"I\iﬂ'J"’llfN@l@iJU"la'lt’J

4 Y Y Y
193 ADNNAN NAMIANKIANBAEMINIAIVIRaNIIaeNLIN doNtita1e]day (sublingual

9 4 v Y
salivary  gland) 1908 1dauTasvuiuldiuau vazidentina1ev1nss 1ns (mandibular

U

1 Y
v @

salivary gland) By lvgiiga 1edrawaldangs Insneas1udenouduueinszgnen

9 v
1 o A . < @ T o
(sternum) LALADNUIDYNNY (parotid salivary gland) ﬁmmmaﬂﬁqmnmagﬁ'mwawmﬂﬂﬁ

) .
@nioy (MWN 7)

v v v
MUN 7 AR UNUINTIAIAONIA8YBIAUYI (Manis javanica) SSG = Sublingual

Salivary Gland, MSG = Mandibular Salivary Gland {48 PSG = Parotid Salivary Gland
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. o2
wamsnaasdlunentihaaldan

3 o l ' gl Qy . . 2
i]1ﬂmi!ﬂ‘l_lG]’JﬂEJN@]ﬂuuWﬁWﬂiﬁ}au(subllngual salivary  gland) ¥®30U¥I (Manis
1w a g o 1 [ 1 ay @ ay
javanica) WUNANEUTNUMEINAMAAS  Adaend1edr0glAauTasvuiulfuan
9 o 1 a 9 U
152naunAe 2 lobe uazmmuﬁmmanﬂizmm 2 - 3 I UANAT WesAleaularaunse

1 o a A a . dy 1 a9 a . dy 1 A
19 oo 2 VTUABUTIIN anterior IHBADNNTIUILAZT VTN posterior (UBADUUTUI

YU (NN 8)

4 ] g’ Qy v @
;i 8 dnvazmIedvesaeNtiaeldan (sublingual salivary gland) Tag@IRoNI1967
@ ‘Qy 9 A o a Y
Gllu']uulﬂﬂuau‘]Jigﬂﬂ‘]Jﬂ'Jﬂ 2 lobe HanuuzeMUseun 2 - 3 IUANATUBINIEA

1 ] I a A a . dy 1 a9y a
wargwse wuseemilu 2 usHuA VTN anterior FUDADUNTLVNLIQS LTI

. dil ' aa '
posterior (HDADNNE V1YY
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[ a J 1 gl qy a
"l]'lﬂﬂ'liﬁﬂ‘hﬂﬁﬂ‘]eliu3‘1(]'Ni]ﬁﬂ'IEJ’),ﬂ1ﬂﬁ'lﬁ@l5%60@]6Nu1a181{§]}ﬁuﬂ18\1ﬂu%?1 (Manis

javanica) \Woq In33e319%1 11 Taen15801A10 Hematoxylin 1182 Eosin (H&E) Han15ANY1

'
v A o

1 v J v M) @ 1 ]
WU AAANAINAN YUV tubuloacinar gland !“Bﬁﬁﬂﬂ‘l’iﬁ\ill&lﬂﬂ@ﬂ"\ﬂﬂﬂﬂﬂfﬂ%ﬂlel,é]}
o = . . o Y o Yy < a A a
“]Sﬂiﬂim connective tissue U €] NULLYN lobule ll’J ‘wﬂmmqeamﬂu 2 UINUADUINIU

. Y . { a . Y
anterior 1/52NOUAY mucous cells 1A serous demilunes YU NVT 1IN posterior szneuniy

{ a . J o ) [ [ J
mucous cells (mwﬁ 9) Tau31I9 anterior FAANANAY mucous cells aﬂymwﬂuwaamqqa
a =3 A o = v A k4 3 Y o ~ A
UUARAITUANHUSUUUTIIAINITUUDUFAAUUASUDIUN U lumenllﬂ“]fﬂ VNS N serous ‘VII’E)‘]J
F% Aa o A A ' . @ J 3 J Aa =
AOULUUBAND mucous H3BI38NI serous demilunes dNHMUZIBAAII UIBTAANTINAN HAADYA

[ 4 <3 (Y] A A = ~ @ a
nauvgaIINaNLgaalasuoIUny lumenlliJG]fﬂL%u mnn  10) werdSeuneunuusm
. P 'y v a 3 o o 7 s
posterior UsznoualuaanaraIsia mucous cells (HUTIUIUNN anBuFaaluisaa
a = A o = v A o [~ .
NI UUAYAUANHUSUDULTIIAINTIUUDUF AR uazum"lumu lumen VDN acinus
[ 5 < J . . . . .
ANYUSVDI striated ducts (T UBAAUVL simple cuboidal ephithelium 130 simple columnar

epithelium (ﬂTWﬁ 11)

H 9 a J ! g’ WQy . .
M 9 TasadsnuganmeIiniamaasvesaoutitatslaay (sublingual salivary gland) Tag
1 J o @ ' IS a
§ouA18 Hematoxylin 1122 Eosin (H&E) WU sasnavaaseondlu 2 usnude
=

VS anterior 1/52NOUAIY mucous cells (M) uag serous demilunes (SD) UM

a . 9
UTLIW posterior 1/52n0VAY mucous cells (M)



v Y 4
w10 Taseadumegamednamansvesaeutitaieldau (sublingual salivary gland)

TaudouAe Hematoxylin 1182 Eosin (H&E) 11U3519%4 anterior

H a J ' : Qy . .
mnd 11 Tassadanganmeinamansussaouiitateldau (sublingual salivary gland)

9 Y . . a .
Tavdoudie Hematoxylin 1482 Eosin (H&E) U518 posterior
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Y
1INMIANYIANHUZNINYANBINAMEAT UDIRDIIAY sublingual salivary gland
v Y 1
YOIAUAOWURYN (Manis javanica) Taomsdoudomaiiniiowomaniiais AB pH 2.5,
PAS, AB pH 2.5 - PAS 11a2@17 lectins 7 ¥1A lalin Con A, DBA, PNA, RCA - I, SBA, UEA -

118z WGA #anmsnaandszllunisnan 4

v Y ) Y 4
M3199 4 Hamsnaasamsaaddenluilewensutitaieldau (sublingual salivary gland)

V09U (Manis javanica)

Anterior Posterior
wiiadfou
Mucous cells  Serous demilunes Mucous cells
ABpH 2.5 2 0 3
PAS 4 1 2
AB pH 2.5 - PAS 4 1 4
Con A 2 3 2
DBA 1 3 1
PNA 3 4 1
RCA -1 4 3 1
SBA 0 3 0
UEA -1 4 2 1
WGA 3 3 1

F 1]
namsdoudlemaiinfiooniauaiaie AB pH 2.5 WUUTIY anterior a3
a A d' . . 9 i A d'
mucous cells AAFT11110a19 Vi serous demilunes U@ striated ducts dou'luaad i
= =} o a . 1 a A g’ a 9y . 9 1
nlseumeunuus N posterior @34 mucous cells aadiniiSuduiag striated ducts dow 3]
[ Y Y
AnE YLNUITNY cell membrane AAFTIIUIUTULIN 1FAAII mucous cells 192 VT IW
V3394720 acid glycoconjugates MilounuuaiilTunal acid glycoconjugates NUANAINAU (DN
1 12) wamsdoud PAS WUIIUTIIA  anterior @9U mucous cells AATYNWOULAAUTULIN
= . . = a aaA 3 9 A = = 1Y a

YU serous demilunes LAY striated ducts UM IAATNNANUDY NoLToUNOUAVUTIN
posterior @91 mucous cells UNIAATYUNOUUAIIUNA striated  ducts UNMTAAANE

<3 a a 1 a
1antioe 1azUTIN cell membrane IMsAadwuWdN HaAIIMNUTIUT vicinal diol groups

glycoconjugates U3390guANUTIMALANA 1IN (MWD 13) vanTdoude AB pH 2.5 11ay
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Souapd18 PAS WIS anterior @71 mucous cells AATUAIDNLINTNUIN LETAIIY

=S

neutral  glycoconjugates U339UTW a0 uazdnumznsaadi luauind 19913 acid

. <] { a . a < .
glycoconjugates 1He1an108 Vaiz A58 serous demilunes AAFIANTIOY 1AL striated ducts

v

liifad Wenlseufeuiuusiaa posterior 83U mucous cells AATUUIUOUNIUTUIN LAY

1A

14 acid glycoconjugates UTMUINNI neutral glycoconjugates YUZNUTIN striated ducts

a ad Y A
AATANUDY (NINN 14)

H a 1 3’ slqy . . 1 a
NN 12 #amM3sAad AB pH 2.5 ¥e9aon1i1a1e1Aau (sublingual salivary gland) WUI1U51IR
anterior @31 mucous cells (M) Aaafiinuna1s vagh serous demilunes (SD) e
. 9 a A A = = v A . |
striated ducts (D) ﬂ@il"luﬁﬂﬁ WwelSeuneunuus posterior 73U mucous cells
a S

:I a 9 . 9 ra { a
(M) aaainiuSudy uag striated  ducts (D) douluaad varzNuIw cell

Y
a o Aa 9
membrane (CM) aaarniitudunn
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i Y Y
MW 13 wamsaad PAS lTudemiiaeldau (sublingual salivary gland) U518 anterior LA

ST posterior

MNA 14 Wam3AAd AB pH 2.5 - PAS lusiewiita1e1day (sublingual  salivary  gland)

VT anterior 11AZ U1 posterior
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o a 4 1 2’ Q" . .

MINMSANEIANEAZNNYaNeINIAmdas vosaouitate1dau (sublingual salivary

A Iy 4 . . . 9 a zﬂy Lﬂ' = 9 . Lﬂ'
gland) YOIAUEBWUTYI (Manis javanica) Aomatiaiiomonani Iaglua1s lectins 1io

o o J a A . .
Aoamsmeyiugueniimaueyiaiogluaieve oligosaccharide 91NN NAADINNS 1%
13 lectins 7 ¥1@ JALA lectins Con A, DBA, PNA, RCA - I, SBA, UEA - I 11ag WGA Han13
Y

ﬂﬂaﬂﬁé’]jﬁﬂﬁﬁ lectins Con A WUI1USIIA anterior @31 mucous cells Aadiia1al unaia

~ . Aa a g/ Y : 2 4 3’ ! s £ 2
VYUEN serous demilunes AATUINALUNLUDY striated  ducts AATUINTADDULANHUDY LUD

Y [
WTeVINeUN VUM posterior §3U mucous cells AATIIAIATNUNAIUFUNY VLAV
Y [

cell membrane 112 striated ducts AAFIAAITY (MNN 15) HANINARBIAIBANT lectins DBA

Aa ' a :l 3 i
UTLIWU anterior dIU mucous cells m?{mmmaﬂff@ﬂ vz serous demilunes 18 strialted

Y Y
A o

a a 1 a o <
ducts Andthaay v3nw posterior &34 mucous cells Aadiaaianiiooay striated ducts
Y H

UmMsaad@iigaty (MWA 16) HAaN1INAABIAIYET lecting PNA WUIIUSII9 anterior 87U

Y v Y
mucous cells LAY striated ducts ﬁﬂﬁﬁmmeﬁu VYULNUITLINV serous demilunes mﬁﬁmmvffﬂ

v
a A o ~ <

v
WIN UAS VTN posterior €AW mucous cells andrhaaiiowaniios striated ducts Andtiana
9 [ Y a = a A 3' 9 A 9
Uy mmﬂllmm‘mm cell membrane UMIAATUINNAAIY (AINN 17) NANITNAADIAWET
lectins RCA - T WU1USHIY anterior 83U mucous cells, serous demilunes L0 intercalated
a 09/ i\ A . (] a oy I
ducts AAFTMQVLNIN VHULNVTIY posterior AU mucous cells AAFTIMaisuantioy
2 [
striated ducts t18% cell membrane m?{ﬁmmvﬁ'u (mwﬁ 18) Namiwﬂamﬁ’wmﬁ lectins SBA
WUV anterior 391 mucous cells AL striated ducts 1UHMIANT yNVSNY serous
Y Y
demilunes IMIAATIIAQATY HATUT IV posterior 149 mucous cells (a2 striated ducts 133

MIAad@y (MWA 19) NaNITNAABIAIBET lectins UEA - I WUINUTAL anterior aIU

v v
Aa A g

mucous cells AAATIINIAITUNIN AL serous demilunes AAFIIA1A11AA19 VUzNUT Y
. a A oy 9J d’ = = LY a . 1 a A t;y

striated ducts AAFUIMAIUN WoFeuneuN UV I posterior @3H mucous cells AATHIAG

< { a . Aa oy {

Laﬂﬁﬂﬂ ﬂjmzﬁmnm striated ducts mﬁmmm%’uum (ﬂTWﬁ 20) Wﬁﬂ"li‘ﬂﬂaﬂﬂghﬂﬁTi

Y

lectins WGA WUNUTINU anterior @IU mucous cells 10 serous demilunes mﬁﬁwmm%’u
=~ . a a4 A = =~ o a . '

YN striated ducts AnAMIIatUNAN WorlTeuneunuuT N posterior 31 mucous
Aa A 3’ ~ < 9 a a A gl 9 . a A

cells AATUINTAUNIUANUDY YMSN cell membrane SIATUINNUUVNLLAY striated ducts SIAT

J -
Wimatunaie (Mwn 21)
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v Y 4
MNN 15 #an15AAT Lectins Con A lugeuiiiateldau(sublingual salivary gland)luu3sioa

anterior LAZUT I posterior

MWN 16 WaM3AAT Lectins DBA Tusianiiiaieldau (sublingual salivary gland) TuuSim

anterior LAZUT I posterior
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MW 17 WamsAad Lectins PNA luaeutitanal@dau (sublingual salivary gland)lun3iom

anterior LLAZUT 10! posterior

PN 18 HAaMIAAT Lectins RCA - I Tudousihareldau (sublingual salivary gland) Tu

1319 anterior HAZ LTI posterior
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MNN 19 #aN13AAT Lectins SBA luaoutiiagldau (sublingual salivary gland) Tuu3iom

anterior LLAZUT I posterior

NN 20 HANMIAAT Lectins UEA - 1 lusontiaiol@au (sublingual salivary gland) Tu

U518 anterior LA UTLIN posterior
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MW 21 WamM3AAT Lectins WGA lusoniitarsldauy (sublingual salivary gland) JunSim

anterior A2 1310 posterior

Y 9 '
MNMIANEIANEUZNNYaMeIMAmans vesdenthateldauvesduaoiugyn

L4 o . ! o w 1 1
(Manis javanica) 79 (1) M3 19103 193] neuraminidase [Wh3ndoaiaziihdied1edounoais AB

pH 2.5 (2) M3 191o1 437 neuraminidase SoauaziindIngadonnadIeans lectins PNA (11314

1 5)

1 ] 4 v
A15199 5 Han15608a2019U T3] neuraminidase 1Az doUABAIY Alcian Blue pH 2.5  11ag

lectins PNA Tuaeiihaneldau (sublingual salivary gland) Y99aUL1 (Manis

Jjavanica)
¢ Ay Anterior Posterior
i lasinazadon

Mucous cells Serous demilunes Mucous cells

ABpH 2.5 2 0 3

Neu-AB pH 2.5 0 0 0

PNA 3 4 1

Neu - PNA 3 4 2
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1 Y 1 $ 1 4 1
HaMINAaeInuIN A108197 111901 913l neuraminidase tazdounodie AB pH 2.5
WUV anterior @9 mucous  cells  aadai1unals uananilsuiw acid
. A . . a a A =) =
glycoconjugates 1una1evae i serous demilunes 1@ striated ducts liaad toSouiioy
Y
NUUTLIW posterior HIU mucous cells aaafiinii@udy uaaaUTnw acid glycoconjugates
3 o A a . a a G Ao 1 a
WU IUIUNN VBLNUTIN striated ductshlllﬁlﬂE"fuaxlﬂu%u1ﬁﬂlﬂﬁ’ﬂﬂinm cell membrane
= Aa A g’ a 9 ~ A = = v W v A 1 U 4
Nﬂ?i@]ﬂﬁﬁ"ﬂ!"ﬂ\iﬂﬂlﬂﬂ?ﬂ (1NN 22) Llli’)L‘]JiEJ‘]JLTIEJTJﬂ‘]J@'I’J@EJNVIQﬂEJi’JEJﬂ’JEJL@Ull“]ﬁJ
1 1 &Y o'a

neuraminidase HazdoNABAIY AB pH 2.5 NANITNAADINYI LEARAATAY AL striated ducts
Qsll a 4 . =\ a A A A9 1 9 a o
MUILIY anterior LLAS posterior iimsaadiivsasfoddon AB pH 2.5 liansodeudany

1 J a . . . P4 A~ v ' A [ 9
nymsuengaluTuanaved sialic acid 19 (MW 23) WaMINAaBIA108197 lidosale

4 1 1 a 1
LE)‘LlUlGIﬁJ neuraminidase Lmzé’amaﬁ'wmi lectins PNA WUIUIFLINU anterior §IU mucous
Y ' Y
cells Lag striated ducts aadialhunaly vz nus A serous demilunes m?rﬁwmamgfu
A =~ = Y a ] 1 a a 3’ =~ s 9 . a
werlseumeunuusw posterior @3U mucous cells AATUINIAUNYUANUDY striated ducts AR
= gl Y a = a A :I 3 Y A A = = 1%
AUINUUVY LS VUTLIM cell membrane UNITINATUINNALANUDEY (JﬂW‘ﬂ 24) LiJfJL‘]JiEIUL‘VIEJ‘Uﬂ“U
LY 1 ) 4 [ 1 a
fed1angeeaou Lyl neuraminidase Az doNABAIBANT lectins PNA WIS anterior
v Y
21 mucous cells LAY striated ducts AATIN1AUIUNAAY serous demilunes AAFIIAD
Y

U3 AENAINTEDINLINVSTIIN posterior AU mucous cells IMIAATIIARLIUAA1D Y

a gj <3 a g‘ {
striated ducts AAAIAAANIDY LA cell membrane AAFINA A (NWN 25)
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d' a A [ 9 4 % . 1 3’ 9}49’
M 22 wamsaad AB pH 2.5 Tae ludesddoion 4 neuraminidase lusontiaisldau

(sublingual salivary gland) Tuv51at anterior taZ VT posterior

Y a 1 3’ slay . . o [l 9
2NN 23 Hamsaaavesnentita1elAau (sublingual salivary gland) lagviin1sg0aaie

¢ . y 1w a . .
19%'l93] neuraminidase tazdounanIe AB pH 2.5 1uvS1I% anterior 112 posterior
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MW 24 HAMIAAT Lectins PNA vodnowiiiateldau (sublingual salivary gland) Tne liidag

L4 a a [
A819u T3] neuraminidase 1MV anterior Az UTNIM posterior

] Y Y
M 25 wamsAndvessontita1sldau (sublingual salivary gland) MENAINITE0EAIY
J 1 a a
10U'l%37 neuraminidase §9UADAANT Lectins PNA 11151791 anterior HAZUT I

posterior
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Wan1snaaadluaeiiavuINgs Ing

< ] (] 1 :j A
NAMSNUAIE19V09ABNIIA18INT5 1T (mandibular salivary gland) Y93aUaY
@ 4 (Y a J 1 []
WUGY N (Manis  javanica) TUINAITEND AN HULNINGIMAMAAT AdaouLIUIA 11T
U52nNOUAIY 2 lobe INAIDYATUANVDINTZANVINGS INT (mandible) NOABIIIUDIADUAU
A 4w ) a v &2 o
VINTEYNDN (sternum) LHUBABDIATUN (nipple) LATUNAINIUBDAU (tongue muscle) NUNATY
Y ' 1 Y
FENINABUING 2 lobe (NN 26) BT UHALLAZHIAIABNDONIINGINI NUANHU VDD
[ as [l o 3 [ [~ I~ (] 1 [ I G
ApUNAVIYUININIdONAINTONBUNUITU lobe GoENINWIY Haz 33 1900NTUF19T 817

523100 4 - 6 IHUAWAT (NNN 27)

Mandibular -
salivary gland &
,' 8 Tongue muscle

¢
gr\' i
§

Mammary gland

v 1 Y
M 26 AN SUaRIMITIUTIUFION NOUEAIRUHHINTI19AIVeIANE1a1Y
¥1n35 1n5 (mandibular salivary gland) U32n0UAY 2 lobe “IJ“L!WIGI,WEIJ awﬁamj
é’mdnmmﬂiz@,ﬂmmﬂﬂi (mandible) ﬂaﬂﬂn%uﬁmauc?fummmz@ﬂaﬂ
A 1 9 . a 9 dy ay qa/l
(sternum) I UBABIAIUY (nipple) LUAZUNAINIUDAUY (tongue  muscle) NUNA

Y
FLHINADUNA 2 lobe
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] 9 Y v
MNN 27 ANHULVOULOADNIIABUINTT INT (mandibular salivary gland) luauan (Manis
> . dy ] == ] & 5 1 1 I~ =
javanica) tHaAONILUTVIYUNINIA0N JUNnTdeuilugiiuazenilssnu
4 - 6 1BUANAT

v o

= a S A 9 9
%WﬂﬂTiﬁﬂHTﬂ1\‘11]?]ﬂTfJ’.]ﬂTﬂ?H’ﬁ@]ilW@ﬂIﬂiQﬁiTQ‘V]’J]l‘]JIﬂElfﬂifl’ﬂllﬂ’(]ﬂ

v
v A o

U J v
Hematoxylin 18 Eosin (H&E) HAM AN NI radfiaratanyaedy wbuloacinar gland
| o o J I J a @
152n0UA8 mucous cells 1 udmaunn dnvuzimadiiuaadansige duadealdnyme
{ J [ a
Lmuwuﬁgmmmmaa 10915171 lumen VDI acinus ALY striated ducts USumiiooay

Y 1< {
AABULYDY striated ducts 1HUIBARLVY simple cuboidal ephithelium (mwﬁ 28)

H a J 1 oa’ . .
ﬂ'l‘Wﬁ 28 Iﬂﬁ\‘]ﬁ%}'N"VI'N%qﬁﬂ']fJ'Jﬂ'lﬂ?nﬁﬂ5ﬂlﬂﬂﬂﬂﬂu1ﬁ18ﬂl1ﬂiiqﬂi (mandibular salivary

gland) Taedioudle H&E
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@ a J 1 g‘ .
%Wﬂﬂﬁﬁﬂ}lTﬁﬂ‘Hﬂ!&‘ﬂNi]ﬁﬂ1ﬂ?ﬂ1ﬂﬁ1@'ﬂiﬂlﬂﬂﬁlﬂmu1ﬁiTEJGUWﬂﬂiﬁllﬂi (mandibular
. a o o L . Y g a A A 2y
salivary gland) ‘Uﬂﬁauﬁ’"IEJWU‘ljﬂfﬂ (Manis javanica) TﬂfJﬂTiﬂﬂilﬂ?flmﬂuﬂm@LEJ’B)VINL‘F‘I?J@]EJ
AB pH 2.5, PAS, AB pH 2.5 - PAS 1la2@15 lectins 7 ¥1A 181tA Con A, DBA, PNA, RCA - I,

SBA, UEA - I tlag WGA Waminaaedse1)lumsan 6

v Y [ Y
3199 6 wamsnaassmsaaddonluileweneuiita1vv1ngs 1ns (mandibular salivary

gland) VDIAUB I (Manis javanica)

Y FiinradRanaa
YUATEHON Mucous cells
ABpH 2.5 4
PAS N
AB pH 2.5 - PAS 4
Con A 0
DBA 3
PNA g
RCA -1 1
SBA J
UEA - 1 0
WGA 2

9/ 14 a dy A = 9 1A a A 09} a 9
namsdoudlemaiiaiiowonaniilagly AB pH 2.5 wuimsaadiniiTudy
@ ag;l 1 1 a d v ) {
WINNINIADNIAAIIY acid glycoconjugates UTanInussynelusadaandsvaen
. 9 a A ~ 9 Y = = a A 9
striated ducts §ou luAad (MM 29) wamsdouared PAS wuhiimsaadsuyuauduuinlu
nﬂu?nmmm mucous cells @AY vicinal diol groups glycoconjugates Uiiﬂ@éiﬂﬂ%ﬂ?ﬂl
~ . A A A 3 9 A 9 ] 9 1
110 YUN striated ducts AATNBUANTDY (NWN 30) WANTHOUAIY AB pH 2.5 LazdoUAD
v ' 4
A28 PAS Wulimsaadu90miludunInnusaved mucous cells UIVONINNT acid
. ] J v v o a 1 @
11ag neutral glycoconjugates V3530gMelUFadAAAd ANHULNIIAAYDIAILANNU TAT
Y
iveiuazaunIi 1 ns 1 iYSuaves acid glycoconjugates ~ U1NNI1 neutral
glycoconjugates UMz cell membrane AnisAadwUWAUNI M lrnswNNUTuve

1 a = < !
neutral glycoconjugates 1NN LAY striated ducts Andiieaantios (7NN 31)



MW 29 HaM3IARE AB pH 2.5 TuAe111a1891n55 I3 (mandibular salivary gland) Wyl

a 9 o ] { a .
ﬂ13@1ﬂ?{ﬂmumﬂunﬂmtmuwm mucous cells (M) YAULNUIT N striated ducts

o) luiimsaad

v Y
7NA 30 wam3And PAS lusen1ina1ev1nss 1A (mandibular salivary gland) WU313iM5AA

[ Y [
a FUYLAUTUNINTINIUTIY mucous cells (M) Vg striated ducts (D)

a aa 3 9
AATINYN nNUoY
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] Y
MNA 31 WaAAd AB pH 2.5 - PAS v04A0N11218U1n55 10T (mandibular salivary gland)
Y v
WU MIaadieu U uRINA TS mucous  cells (M) 1ag cell

=1 a A ] ~ 4 a aaA I Y
membrane (CM) UMIAATFUWIAY VLN striated ducts (D) AATINUANTDY

@ a J 1 3’ .
%'lﬂﬂ'l'iﬁﬂ‘ﬂ'lﬁﬂ‘hlﬂﬁﬂ%ii}aﬂ'lEJ'JﬂWﬂﬁ'lﬁWliGU'fNﬁ’E]iJHWﬁ'IEIGMﬂ'iﬁhlﬂi (mandlbular

. 2 o . v S = Y .
salivary gland) QUASWUFYN (Manis javanica) Aenaiiaiiogan1uai Iaaldas lectins 7
w1l 181n lectins Con A, DBA, PNA, RCA - I, SBA, UEA - I tiag WGA Wan1inaasifig

@15 lectins Con A W11V mucous cells llijﬁm’iaﬂ?f VLNV cells membrane UN3

a a

Y Y v
Aamimaiuuay striated ducts AAAIAIATUNIN (NN 32) NANITHOUAIBATT lectins
Y v Y v
DBA WUU318! mucous cells AAAIIAAITY VAL N striated ducts AAFTIIAIATULIN (NINA
33) HaM3#eNAIBAT lectins PNA WUIIUF1IB mucous cells 13i3n15AATIA myoepithelial

a a 31 9y 4 a A :1 3 9 A 9/ Y
cells AATUIMAUNNINUAY striated ducts AATUINAUANUBY (NINN 34) HANITIDUAIYNT

v

Y
a a o < 5 a o
lectins RCA - I WUUTLI mucous cells mﬁmmmaﬂffﬁ)ﬂ 1Ay striated ducts AAFIIA1A1U

9
A o 9

A (MWA 35) HaNITIDNAANT lectins SBA WUIUSIIY mucous cells AATIIIAAITY

v Y 1
YEh striated ducts 1A myoepithelial cells AAFTIAANHIN (MWD 36) WaMIHoNAIVANT

1 Y
lectins UEA - I WUI1L51I% mucous cells 1uiimsaad vaed myoepithelial cells EGARERG

Y ]
11119 11aY striated ducts AATUIAIATULIN (NINA 37) HANITOUAY ATlectins WGA

Y
A o

WUIUSIN mucous cells AAFIM1aL 1UNA1 YE N myoepithelial cells Lag striated ducts

v
a Ao Y

aadiienay (M 38)
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v Y
MWH 32 wamsAAd Lectins Con A lu@on1ina1891n551n5 (mandibular salivary gland)
nwun lisimsaad 1y mucous cells (M) Yz AVU51I9 cells membrane (CM) InN15An

Y Y
& 1henady 1ag striated ducts (D) AAFIAATNLNN

MNA 33 Wam3ARE Lectins DBA luaeu1iia18v1n551n5 (mandibular salivary gland) WU

Y v Y
MIfaFIMadUNINIUT I mucous cells (M) 1aZ1319! striated ducts (D) A9

fad))

= °y 9
UL VNN
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PNA 34 #aN5AAT Lectins PNATua9111101891055 105 (mandibular salivary gland) Wi
Ty msdadiiianaluusa mucous cells ™M) vz myoepithelial cells (MC) and

v 9
o . a o <
Manadunnuag striated ducts (D) Aadiga@nilay

' 9
NA 35 HAaMIAAT Lectins RCA - I ¥93A0N11218U155 10T (mandibular salivary gland)
9 v
wy fimsaadiiimadnifeennusaued mucous cells (M) Yaizi striated ducts

2
(D) Andimal unaia
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v Y
MNA 36 WAMIAAT Lectins SBA Tuaan1i1a1891n55 105 (mandibular salivary gland) Wi
~ a A g’ 9 a = .
UMIAATUINAVUNNVITNIUVUDI mucous cells (M) YMULN striated ducts (D) LA

myoepithelial cells (MC) Andtiaamiyuin

MWA 37 WaMIAAT Lectins UEA - I luaeu1i1a18v1n551n5 (mandibular salivary gland)

Y
Aa A o

wun liimsaadiinialunndumtiaues mucous cells (M) yagh myoepithelial

Y
A o

v
cells MC) aadimalunalaay striated ducts (D) Aamihmatuun



v 2
MWH 38 HaMIAAT Lectins WGA Tuasinitateunss Ing (mandibular salivary gland) W11
Y v
uMsAamima11uNa1annN@KLIved mucous cells (M) e myoepithelial

Y
cells (MC) 11a¥ striated ducts (D) Aaa1iaaidy

@ a 4 1 3' .
1INNSANIANEULN1YANIBINAMTAT VD IADN1121891055 105 (mandibular
A o o o '
salivary gland) AUE@WUTY (Manis javanica) Taw (1) 19101 losa] neuraminidase 19111800
o w [l 1 t4 4 I 1
wazihdletedounadle AB pH 2.5 (2) 19101 la3f neuraminidase  doeiazfounod 18813

lectins PNA (9115199 7)

1 ] 4 1
M151991 7 Ham3seosaleou el neuraminidase LAHOUADAIY AB pH 2.5 1A lectins PNA

Y v
Tuaeuiira1ev1n3s 1ns (mandibular salivary gland) Y93 UWIN (Manis javanica)

FHABAaAARES
d S Y
ulainazddon Mucous cells
ABpH 2.5 4
Neu - AB pH 2.5 1
PNA 0

Neu - PNA 1
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4 @ 1 A [ ) L4 .. Yy 9 4
AANITNABDINUIN Gl’JﬂEJN‘VIUlllElﬂElﬂ’JEJLﬂuIl“]ﬁI neuraminidase LAYOUNDAIY AB

=

1 Aa a 3 a2 (A

pH2.5  WUNUTHY mucous  cells  aaddudunaasliimiuninsiylsuiaved acid
glycoconjugates UNInTEUTUTIUIUIN VaIzA LT striated ducts 1HIMIAAT (AN

4 = =) v W 1 A 1 4 T
39) iienleuifisunudaedaiigndeenteo lal neuraminidase tazfounoAls AB pH 2.5
HANTNARBINLIIUTIIY mucous cells AATHI914 1loannNddon AB pH 2.5 liaunse
a o 1 4 a 2 a A ~
donAanuniyn1svondaluluanaved sialic acid 1 1Az striated ducts luiimsaad (n A
@ [ { [l 4 .. ! . !
40) wam3naaeed10e199 11901 1437 neuraminidase azdounoA18@13 lectins PNA WU

a 1 a A A A K a A 3’ 9 .

VF1I% mucous cells WiiMsAnT vz myoepithelial cells AATUINIAUVNNINLLIAL striated
a a 3, a3 Y A A = = v W ll A 9y L4
ducts aadiimaanties (i 41) elSevifsuiudiediandesaloon Tl
neuraminidase 1Az 80OUADAIY AT lectins PNA WUV mucous cells 1A striated ducts

Y '

a Ao A 4 g 9 A a . . a o : Y =
AATUIOAUNNVUANUDY YUZNUTLIU myoepithelial cells AATUINQAUNNIN (NINN 42)

v v
MW 39 Ban1sARdUD AB pH 2.51uaen11a1891n35 105 (mandibular salivary gland)
Taelidosaeou la] neuraminidase WUIUTIIR mucous cells (M) Imsaadih

WUV NUTIN striated ducts (D) THTMIAad
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O

50 Hm.

H 1 4 1 1 09}
MNA 40 wamsdaedleon el neuraminidase uazdounonis AB pH 2.5 luasuniriang
VINTT N3 (mandibular salivary gland) WUIVTLIA mucous cells (M) UMsAAT h

< a [ a
oAU DAz TN striated ducts (D) TulimsAad

e

v Y
MNH 41 HaMIAAT Lectins PNATuA®11181891055 103 (mandibular salivary gland) 1ag'laj
Y
goea810% 1] neuraminidase Wy ludimsaadtiaialuusa mucous cells (M)
[ Y
Ve myoepithelial cells (MC) Aad1haaiunINLAY striated ducts (D) AAd

Y
° 3 9
HIAanNU2Y
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H 1 J 1 1
PMNA 42 WaN13908a2819U 13 neuraminidase  1AZHDNADAIGENT Lectine PNA  ludow

g’ . 3 ' a oy 9 g a
11121891135 105 (mandibular salivary gland) WUNHMIAATINAATVTUINAY

'
a A

I a
anosluusiig mucous  cells (M) ua striated  ducts (D) YMSNUTININ

Y
myoepithelial cells (MC) Aad1iia1aiun
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wamsnaaadlumesiinaenny

1< o v J gl A 4
MNMINVAIDEUDIAONIIAIBNNY (parotid salivary gland) YOIAUAHUFH
Y
o o < v
(Manis  javanica) TWiwsilionydeuiatennylvuia@n danenenissuial - 2
v Y 4 v
FUAINATINAIDGUTNUATUHAIVBINNYNY 2 119 TasTinouinrasenuszniaoniiae

NNY (parotid salivary gland) nuaeNti1a1wu1n53 1ns (mandibular salivary gland) (MW 43)

v v J
MNN 43 ANYULVDINBNIIAEANY (parotid salivary gland) VOIAUYN (Manis javanica) I
I o 1 a 1 g/ 3 1 .
VUIALAN AIABNIIUTZNIN 1 - 2 IHUANAT Wﬂﬁﬁﬂj\lu“ﬁﬁ@ﬂﬂuﬁzﬁ')'lﬂ parotid

salivary gland (PSG) (182 mandibular salivary gland (MSG)

Y
o

wamﬁﬁﬂyTvmfgaﬂw"?mﬂma@ﬁﬁaaiﬂﬁt’f%qﬁ"a"lﬂmawiaummmﬂﬁ (parotid
salivary gland) Taoms8o1a Hematoxylin 182 Eosin (H&E) WU usadfanasiianyasuiy
tubuloacinar gland 152nN0UAIY mucous cells a2 serous cells Iﬂawaﬁﬁﬂwﬁmﬁwamﬂu 2
U?l’)ﬂlﬁ@ﬂ?t’lm anterior ﬂi%ﬂﬂﬂﬁlﬂﬂlcﬁﬁﬁﬁﬂﬁgﬂ%ﬁﬂ serous cells L‘ﬂuﬁhu’)ulﬂﬂ ANy
wadiluyadnsanay dundsanauognaiasad uazusu posterior UiznoudBiadaa
Wéﬂ%ﬁﬂ serous cells uazﬁﬂﬁjmm mucous cells $14ANTDBUNT AU serous cells ﬁﬁ
$1UIUWIN ENBAULYBI mucous cells HHIBATNIIF ﬁam‘ﬁam‘%‘mﬁaﬁgmmmwaé’ lumen
Y04 acinus LAY LAZANHAUZYDY serous cells 1TumadnssnauiiundoanauGosdiognans

4 < ) §
1989 lumen UDJ acinus !,muummu"lu%mim (fl']Wﬁ 44)



62

[ {1 o 1 2’ . . a
Lﬂuﬁmmmmmaummaﬂﬂn (parotid salivary gland) Y®3aUYI (Manis javanica)
Y

a d ° 1
MV anterior LAY posterior WU granular convoluted tubule (GCT ducts) udmavnnds
' A Ao =~ . 3 VoA "o v g
o yHuatNnIaounaunnin striated ducts nateunenlvialvadnyuzneolu

s &
convoluted tubuletsaatl)uLtL stratified columnar epithelium kD) pseudostratified columnar
\ { 3 PN o
epithelium &§2UY04 lumen N3191ALH basal portion Ve UTUABFUAAINNTIFBAIVD

TuTnsaouase

v Y
MNN 44 n3aad H&E Tudeuiinaianny (parotid salivary gland) U518 posterior
v M a U
UsznouAIoIFaaAANAIYila serous cells  1ag mucous cells 1ABNiNGUUDY

o 9 [ 1 Aa o
mucous cells (M) mmuuemmiﬂﬂuﬂmqu serous cells (S) NUATUIUUIN

[ a 4 1 oy 1 g’ .
MINMIANBIANHAUZNINYANI8INIAMIEAs VoIReIIA18AONIIIA18NNY (parotid
v 9 1
salivary gland) Y99AUEOWURYN (Manis javanica) Taomsdoudomaiiniiomomaniiaag
AB pH 2.5, PAS, AB pH 2.5 - PAS 1aza13 lectins 6 %@ 1aln Con A, DBA, PNA, SBA,

UEA - 118z WGA wanminaaodszylumsni 8
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v 2 1 v 4
M3199 8 wamsnaassmsaaddonluiiowoaouiitaienny (parotid salivary gland) YeIaU

¥ (Manis javanica)

» silaadiands
vUATION
Mucous cells Serous cells GCT ducts
ABpH?2.5 2 0 0
PAS 2 1 1
AB pH 2.5 - PAS 3 1 1
Con A 1 4 3
UEA -1 0 1 4
SBA 0 2 2
DBA 1 4 4
PNA 0 3 1
WGA 3 2 1

9 Y a dy A = 9 1 a A A
Nﬁﬂ'lifl’t’]llﬂf]ﬁllﬂﬂuﬂluEJLEJE]'V]'I\?L?]?JI@EJGlGH AB pH 2.5 WUNMUTLIN mucous cells AAH
g’ a Y I =K = B . A a
Wnituthunats uaaaldifiudan1si acid glycoconjugates U33911una1 Yz AUTIIA
serous cells L4081 granular convoluted tubule (GCT ducts) dou'linad (mwﬁ 45) Wan13 dou
@28 PAS N131D5198 mucous cells HM3AAAsuYoNLA1 1N cell membrane AATANY
DULAUY 1AZUTIIM serous cells 1) granular convoluted tubule (GCT ducts) Imsaadiies
< a a [ ] @ 3 a - o . <]
anioy nﬂmnmmﬁmﬂﬁ%maﬂu AINUYTUIUYD vicinal diol groups glycoconjugates f)
ANNUAINA UM UINND (DN 46) NaN1T8oUAIY AB pH 2.5 uazdouaaad8 PAS WU
a a A g’ a [] 9 d! 1 A o Y 1A A
UTLIU mucous cells AATUUIUDNNINUVY G]Nﬂ']'lllIﬂ@LﬂuﬂlﬂﬂﬁﬂWiﬂﬂiWUﬂ’lNﬂiN’lmﬂl@ﬁ
. . S o a a a <
acid glycoconjugates WU IUIUNIN UAZUTIWUYDI cell membrane mﬁﬁmmﬁwaﬂﬁaﬂ
Y I = = . ~ I 9 A a
naaslifiunan1s N neutral glycoconjugates JNIUANUDY YMUSNUTLINU serous cells AL

granular convoluted tubule (GCT ducts) dounad Lﬁﬂﬂlgﬂﬁﬂﬂ (mwﬁ 47)



v 9
MNN 45 Han1IAAT AB pH 2.5 °lumuﬁ1m&mmg (parotid salivary gland) Ta®g mucous cells
Y v
M) Imsaadiniiduihueaie iWenlSeueufuusiia serous  cells (S) Hag
granular convoluted tubule (GCT ducts) wunliimsaadiay

T R
!

v Y
MNN 46 wamsaad PAS Tudontina1enny (parotid salivary gland) WUJ11U31984 mucous
cells (M) Andyuounad1uNa1vazi cell membrane (CM) AATFUWOULUA
WAz U9l serous cells (S) N granular convoluted tubule (GCT ducts) imsaa

S A 3 Y
N NUDY
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v Y
MNN 47 WansAad AB pH 2.5 - PAS Tuaeuiia1enny (parotid salivary gland) Wi13109
Y
mucous cells (M) AaAIRUeUNINTY 1AZUTIINUVDA cell membrane (CM) and
3 { A
FuioanioeunzNU5IM serous cells (S) 1A granular convoluted tubule (GCT
9 a a A S 9
ducts) oUAATINYNLANUDY
= [ a 4 1 :I :I
VINMIANBIANEUENFANBINAMAATVDIADNIIA1811a180NY (parotid

v 4 )
salivary gland) aU¥1 (Manis javanica) romaiiaiiogenanil Tasl¥ans lectins 6 ¥Hiana

=

v
1 a a o <
ﬂﬁ“l/lﬂﬁf)\‘]ﬁz]}i]ﬁlﬁﬁ lectins Con A WUIUTLIM mucous cells mﬁmmmﬁmmﬂﬁ% VUSN
v
1519 serous cells ANT ﬁmmvﬁ’umﬂ UaZUILIMU granular convoluted ducts (GCT ducts) and
gl 9 { o 1 a ]
HIAALVN (ﬂTW“ﬁ 48) Wﬁﬂﬁ‘ﬂﬂﬁfl\‘lﬁ’wﬁﬁ lectins UEA - I WUIIUTLIU mucous cells €JI’E]3J113J

A A A = = o Aa ~ a a :1 3 9 A A
mﬁmmﬂiﬂumamumnm serous cells WN1TAATUINIALIANUDY YMUENVINIU GCT ducts

Y
= o 9y

Aamitaaty (WA 49) HANINAABIAIBAIT lectins SBA WUIUSIIYU mucous cells 13T
MIAATVAUENUTINU serous cells 11AZ GCT ducts UNMIaadiIa1al1una1a (MWN 50) Ha

1 a a : < 4
ﬂ?ﬁﬂﬂaﬂ\‘]fgfﬁﬂﬁ'ﬁ lectins DBA WUIUTLIY mucous  cells m?fmmmﬁmmﬂﬁaa Lﬁ@

9
= o 9

1S euNeUN VU serous cells AL GCT ducts UNFAATIAIAWNNIN (NWA 51) HANIT
9 Y . 1 a = a A d‘ = = % a
#oud18a13 lectins PNA WLIUTID mucous cells Miimsaadae iwonlssumeunuuTnm
a gl a Qy < 1
serous cells AAATIAAAY 1Az GCT ducts IMIaadimadniisy (MWA 52) HaNITNAADA
Y 1
#20813 lectins WGA WU mucous cells IMIAaTIIa1ady vt UL serous cells

a a oy Aa Aa A oy =] 3 Y a
anaiiaalunalaazusw GCT ducts AT UINQAUNYUANUDY (NTWN 53)
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v Y
NN 48 WaNI5AAT Lectins Con A 6lu@’lElll‘»:’!’I’mflflfl‘lfj; (parotid salivary gland) WU1134394
1 Y
mucous cells (M) ImsAnmieuaniiosyazNuSIY serous cells (S) Andiag

Y
Wy W0 uag granular convoluted tubule (GCT ducts) Aadienaty

v v
MNN 49 Wan13AAd Lectins UEA - I Tugouiiiaenn (parotid salivary gland) Wi13199s
mucous cells (M) Tutimsaaduod lectins 1WDINEUNUVITIIN serous cells (S) N
Y v v
msaadiinat una19vasef granular convoluted tubule (GCT ducts) Andia1a

v
Uy



v v
MUN 50 HAMIAAT Lectins SBA ludoniina1annyj (parotid salivary gland) Wi3105170)
mucous cells (M) Tusimsaamilen/SsumeuduusIw serous  cells (S) uag

v
granular convoluted tubule (GCT ducts) Imsandialunaid

] Y
MWA 51 #am3AAT Lectins DBA ‘IJ’EJ\MFJiJﬁ’ImEJﬂﬂ‘Ii (parotid salivary gland) WUVIIW
= Aa A g' =\ 3 9 A A
mucous cells (M) UM IAATUINUWIUANUDYVUSNUILIN serous cells (S) Uag

v
granular convoluted tubule (GCT ducts) imsaamihaaduin
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v v
MW 52 WanSAAT Lectins PNA ﬂlﬂﬁﬁﬂllﬁ"lmﬂﬂﬂtl; (parotid salivary gland) WUUTIN
mucous cells (M) luiimsandiae Wenlseumeuniuusina serous cells (S) and

2 2
o a o <
Hhaaduna granular convoluted tubule (GCT ducts) imsaadihmaaniles

ol g T

v Y
MUN 53 WaMIAAT Lectins WGA Tuaauiina1anny (parotid salivary gland) Wunau

a A g’ y A a A c;y
mucous cells (M) AATHINAUUN YUEN serous cells (S) aamiialunanuag

Y
Aa Ao <3
granular convoluted tubule (GCT ducts) A e haaaniios



69

[ a 4 1 oy .
MINNSANIANYUTNYANIBINAM AT UDIADN1A1891N55 10T (mandibular
A [ 4 4 1
salivary gland) AUEWWUTYI (Manis javanica) 19e (1) 19101 lasal neuraminidase 19111608
o w v 9 4 9 J .. 9 ' 9 4
nazihdleddounede AB pH 2.5 (2) 141eu T3l neuraminidase 1113180eazdounnAIY

@15 lectins PNA (915199 9)

H 1 r'd 1
A13190 9 wan158eeAe0U lysl neuraminidase  HaLdONADAIY Alcian Blue pH 2.5 ua

Y v
lectins PNA Tuaauiitaignn Y (parotid  salivary  gland) Y03 AUV (Manis

Jjavanica)
eulaninasddon silavadiands
Mucous cell Serous cells GCT (Ducts)
ABpH 2.5 3 0 s
Neu-AB pH 2.5 1 0 0
PNA 0 3 .
Neu - PNA 3 2 1

1w 1 { [ 4 1
HaM3INAaINUIAI0eah ligesaeeu lal neuraminidase ttazdousod18 AB pH
1 Aa a A g’ a Y 1A A . . I
2.5 WUNUTY mucous cells AnaHiuSuduLaaeIliUTun acid glycoconjugates 11l
IUIUNNVUENVTIU serous cells 11a% granular convoluted tubule (GCT ducts) linad
= 4 = = v o oA Y @ w 9 Y
(MW7 54) iefSeueunudiegrandesdeoy lal neuraminidase LazdouAdAIY AB pH
2.5 HANTNAABIND LTI mucous cells AAFTI19UULA cell membrane SansAad 1ty
AUV serous cells 1A% granular convoluted tubule (GCT ducts) dou'liifnd AB pH 2.5
4 ] a o ] 4 a A
!ﬁ'ﬁ)\?%1ﬂllll’fﬂll'IiiﬂESJI'E']ll@]ﬂﬂUWll"ﬂTi‘]JfJﬂG]fﬂsluINmQﬁGU@\i sialic acid (NIWN 55) WANIT
@ 1 A ] 4 1 J a
nAa09a208197 i lHou lanl neuraminidase 1azdounoA10e1s lectins  PNA WUIIU51I0)
Y
mucous cells HAAFUAVT M serous cells AndIAATNLAZUSIIM granular convoluted
a o oy 3 9 A A = = v o 1 A 9
tubule (GCT ducts) @AFUINTIUANUDY (NINN 56) Wwollsaumeunuaiegangosa e
4 1 1 a a 3'
937 neuraminidase tazéoUABAIY lectins PNA WU U319 mucous cells InMsandtiaa
4 Y
WY VT serous cells Aadiiaalunae uag granular convoluted tubule (GCT ducts)

ludad (nwmn 57)
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T B Y4

MWl 54 wamsAad AB pH 2.5 Tudeuiiianenny (parotid salivary gland) Tnelidosaae

4 o a a A :’ a Y
1011937 neuraminidase 131984 mucous cells ™M) aaaniigudy

3 1 4 1 ' oy
MW 55 wanmsgesaoeu lu neuraminidase azdounofie AB pH 2.5 Tudsmitanaenny

(parotid salivary gland) WU2113198 mucous cells (M) UM3IAAT haeas
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v 9
MWA 56 Wan15AAT Lectins PNA “llﬂwﬂllﬁm”lﬂﬂmj; (parotid salivary gland) Tae liidosdae

1911937 neuraminidase WU3113198 mucous cells ™) Tytimsaadias

] Y
MW 57 wam3goodaooulei neuraminidase 102 80URBAIY Lectins PNA lugdouiihanenn
. . ' @ 1 9 L4 .. a
¥ (parotid salivary gland) NUIINEHaIM5EaedI810U 153] neuraminidase VTN

=} a :’ 9y d? v
mucous cells (M) UM IAAUIMNALUNVUBALIU
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ajlwamanaasy

@ a 4 1 g’ A Qa:
INNIANBIANBULNMYINAMTATVOIADNIAOAUSI (Manis javanica) N
Y
3 @ONKAN WUINAONIINA1Y sublingual salivary gland U5En0UAE 2 lobe AanaNIIAI1A
Qy o Qy Y 1 d" 1 ] 3| a A a
autazawiu ldnuau uesdrsandaniiedeuansoutisesmiu 2 uSw Asusw
. A a9 A A . & A ' A = = v
anterior (HOADNUTUN YAULNUTINU posterior LHOABNNTUIYY WanfTeumesuiuaou

Y

111819 mandibular salivary gland Wullvuialvajgadsznoudie 2 lobe ArAoUI1IA10Y
Fua 190403291133 13 (mandible) NoAgIUTREURUVEINTEANTTATS (rib) tazi]
ndiiioan (tongue muscle) funanasEnInedenia 2 lobe é’ﬂymmfmianﬁ?wnﬂjuﬁ’aﬁq
Ao uazmﬂwqﬁﬂﬁm114miﬁummiﬁﬂﬁ’wu'jmgu%mﬂ mandibular salivary gland 1
NI YANIN Tﬂﬂﬁiauﬁmmﬂﬁ“lmuiﬂiwiam‘imm%ﬁﬂéu A0ANADINUNITIIVIIUNDY
Wity ni AU 18 Armadillo fiwudrseutiiane mandibular salivary gland Y lng
1AL T YANINFUNY (Shackleford and  Wilborn, 1969) yagiideuiae parotid  salivary
gland VOIAUTN (Manis javaniva) WTvadngalsznoudin 2 lobe fadaunadieg
Vinadundwesnnydivuindes Taeldeuiumadessusznitadentiias parotid

J g’ 4 v o Y
salivary gland Ua$fDUUIN1Y mandibular salivary gland LﬁaLﬂ?ﬂmﬁauﬂmmu,ﬁmgﬂﬁ"sa

~

o U 1 3’ R R = ~ ] v JIAa A
uun lUnwuaaeuitate parotid salivary  gland Hvuiai v Tasmwiz ludainnuny
. 1 o Jdo A [ o’dy dy A A
(herbivores) (B aa WU 150 daReD09 (Stevens and Hume, 1995) vaznluauyn

[

[ :’ . 3 3 4 < Ia
(Manis javaniva) A®U11818 parotid salivary gland Hvu1atan iesnimiudainuuaias

E4

. . o Y g’ a da' " Y @ 1 A v A 9
LU (insectivores) Tlﬂ?i'Gl’E'JlllﬂiﬂElﬁfuﬂuvliflﬂ"llfﬂflﬂﬂiﬂﬂélﬂilﬂﬂﬁﬁ%ﬁEl\igﬂﬂﬂilull

wa'lal

o a 4 1 3‘ A [-4
ﬂmmiﬁﬂmaﬂumzmq%qammmﬂm’dmm@ﬂﬁeummﬂaumﬂwuﬁmw (Manis
4 R
javanica) tWog Tnssasevesaaanili Taen158ouA1e Hematoxylin 11az Eosin (H&E) W
% 1 g’ :/' 1 o [ . I ' oy
ﬂWiﬁﬂBTWUQWﬁﬂngﬁﬂu‘H'}aTﬂ 4 3 fouvan 1WuLUY tubuloacinar gland Wuaouiiane
1A A J v M) oaj < ] .

mumiwmymmaamwmmtmmﬂu‘m (tubular) waznsze (acinar) HANIINAADINY

J v o J :j . . a ]
IFAANANAIVOINBUUINTY  sublingual salivary gland UDIAUBI (Manis javanica) LN
< a = . . 3 YA a . Jo o
pondu 2 USu Al connective tissues U il ﬂuLLEJﬂhl’Jﬂi’) UTILIW anterior LFAAAAN A

. . [ s I 4
‘lJ‘JSﬂm_Ié’]}?EJ mucous cells L@ serous demilunes 198 serous demilunes ANHAUIBAA ULKAA
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a 1 4 [~} 1o §
NnIInNaY mmﬁﬂﬁﬂauagmmmqmaauazummu lumenll‘JJGD'ﬂL‘flu sumzﬁ mucous cells 9%
= A Y o ' A = = Y a . J o M) Y
¥ lumen mwu"lﬂmmu N eSeuneunuus N posterior aanaraslsznouny
9
< o [~ 1 o a
mucous cells 1131171110 WO 1Y lumen ANUUANAIIVBL mucous cells 119 2 VT
Id' a A . = d‘ i Y] d' a . ! a A
pginsAad Eosin 1o Tanaradunia1anuIagiu31a anterior @31 mucous cells AT
. 9 1 d’ a . 9 A . d‘ 1 . 9
Eosin 14N 21U 7 mucous cells 1YY posterior fou11ARE Eosin 1194991731 mucin 1A
o E A = = [ a’dy 9 o ]
azaweon 1 luvuaumsi preparation tonfssumen Tudai@esgnasonuna i wu Tu
a Y 1 &% M) 1
AU A3 2 UNE 0T 1ag WY Hoary bamboo (Kimura et al., 1998) WU UFAAAANAIVDIADY
Y A
111818 sublingual salivary gland Aoz nNoUAI8 mucous cells 1A serous demilunes 11
a { 1 @ ] 1 I a 1 '
YSunafuanarenu waz laulinsudseneeniuuSin anterior B30 posterior tAH191A
[ 3 <3| [ ' 3’ . . 2
A9 UM INY mucous cells Husumnnlunouiiiaie sublingual salivary gland U838 1%
. . . ¥ o Jdo A o =) o & o & ¥ 92 a
(Manis javanica) 3 dunusnumsndulauidy daiusuiudeslsausielunmsnueinig
o q Y1 > a & o = v A ya Y <
ﬂ?ﬁl'ﬂﬁﬂlﬂﬂﬁWﬂ%uﬂuﬂaﬂﬁ'Tﬁ!ﬁJ’E'Jﬂﬂluﬂ@ﬂuWNWﬂﬁJWﬂLWﬂ%’)ﬂiﬂﬂu@Wﬁ'Wiulﬂﬁgﬂ'Jﬂi’Jﬂli’J
4 1 U )
LLamwsﬁummzﬁ serous demilunes %51’1'@\1@’{136ﬂbﬂlgﬁl’d@@ﬂiﬂlﬁ@“]f’)flslu"ll‘ﬂ’luﬂﬁ'ﬂu
v . ~ a A o oA v & o 7
0111998 1AL striated ducts 3JﬂTi!ﬁ]iiyl’ﬁll’f)ule’JL'ﬁﬂﬂ@ﬂﬂ?ﬂuhﬂﬁqﬂﬁﬂymgl%ﬁﬁ!,‘IJLl

1111 simple cuboidal epithelium kD) simple columnar epithelium

Y
o a Jd ' o - .
fl]']ﬂfﬂiﬁﬂ‘]el"laﬂ‘Hﬂ!&°VINﬂﬁﬂWEJ’Jﬂ"Iﬂﬁ'lﬁﬁi‘ll’fN@']@iJUTa']ﬂ mandibular salivary gland
a v J 4
YOIAUAOWURY N (Manis javanica) 198M38oUA28 Hematoxylin 1182 Eosin (H&E) 1109

o 1 J v ) [ o :
Tﬂi\iﬁ%’]\iﬂ?llﬂ Waﬂ1§ﬁﬂ‘]&ﬂW‘]J'J”lL°]faaﬂﬂﬁﬁﬂﬂﬁZﬂﬂﬂﬁ}ﬁﬂ mucous cells (TUTIUIUNN Gd]);\i

@

AUNU

[

UNYANTTUMINUDIMITUOIAUS I (Manis javanica) IAsE1sAAYAIIE AN
Y

ee

e Ha

wilertuiIdduaves 1ddie deandestumssieaulugu (Tachyglossus aculeatus)
1 v Y
(Young and Van Lennep,1978) iWionfTouifieufuisadfinnaaveaoniiia1g mandibular
. [ o’dy Y o 1 Y A
salivary gland 1uammmgnmauum”lﬂ WU52N0UA8 mucous cells, serous cells H30
v Y 1
seromucous cells viasansnednyuzlatazdnvaztuyuiu Fawnlu und Leppier dl,
1967), fjﬁsll (Leppi et al.,1967; Miyazaki, 1972; Reifel and Travill, 1972), A (Harrison et
al., 1987), i (Gargiulo et al., 1993), i1} Hoary bamboo (Kimura et al, 1998) L1agnNisad

(Adnyane et al., 2006)

a,

Y d
INMSIANYA striated ducts YDIRON11818 mandibular salivary gland YDIAUA WU

E]

aQ

a 3 9 9 @ v o
¥ (Manis javanica) WUFiBantios Iag1ATa83 19U04 ducts HanyuzilouUA DT

; 9 o [ J 3 . . . . A
LaENQﬂﬂaﬂumm“lﬂaﬂymgmamﬂmmu simple cuboidal epithelium 1130 low columnar
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epithelium (%Y, 2524) ﬁ@ﬂﬂéjﬂﬁﬁ/‘UﬂﬁW‘Uiquu (Tachyglossus aculeatus) (Young and
A = ~ % o oy .

Van Lennep, 1978) !,11’&']L‘]J’ifJ‘UL‘VIEJ‘Uﬂ‘]Jﬂi’i’iwﬁWuiuﬁﬂjﬂuLLﬂZ(Flon et al., 1970 ; Gresik et

al.,1996), W (Erinaceus europaeus) (Tandler and Mac Callum,1974) taz1u House musk

shrew (Suncus murinus) (Suprasert et al.,2001) WU striated ducts %zﬁﬂmﬂﬁﬂuuﬂmgﬂin

I Aa ld? o ' 9 = ' A

111U ducts mmumclwq;muaﬂymzmaﬂmmmiﬂmw granular ducts ¥13® granular convoluted

Y

tubule (GCT ducts) 910115518911 JuA0N1I1918 mandibular salivary gland Y841} mouse
1 a =1 d' 9 a o a d'd d{

WUNUTIYU GCT  ducts  UAMABIT09 IUMSNANT15805 IuUDNTHANTgNF 1uns
Y ¥ a A A " o ¢ a

N32AUNIT TANBUNINGANTIN (pheromone) 1D ADANNHNIBUNUTENMTADTRIVTIA

R8N (Materazzi, 1967) 1AL91AN15T181UUDS Mori ef al. (1992) WU GCT ductsluaow

Y
111819 mandibular salivary gland UDIN Y mouse UMIsHan Epidermal growth factor (EGF)
1 a Y { [ A o 4
Tagnuarsyilaiiiunumneidesiumsnszduuagiud uIusoa epidermal  1ag

1 i1 4
. . . 1 ' o <
epithelial tissue Gdll;\il%f]')'lﬂg%jﬂsluﬂﬁgﬂ']uﬂ']ﬁcl"i']ﬁl"ll@\ulwaﬂ']Glﬁ!l!WﬂW'lﬂlﬁ'Jeﬁu

@ a J 1 3’ o .

ﬂTﬂﬂﬁﬁﬂ‘HWﬁﬂ‘HmZV}Nﬂﬁﬂ1El’)ﬂWﬂﬁ%’f@]i"llfN@]@iJuWﬂWﬂ parotid salivary gland
YOIAUY (Manis javanica) 198M3801A28 Hematoxylin 1z Eosin (H&E) 1iog 1nT9a519
) = 1 v M) T < a A a . 9
cI/I’lel‘lj wamsﬂﬂmwummaaﬂwammaamﬂu 2 UITLIWU AD VTN anterior ‘]Jigﬂ’é]‘Uﬂ’JfJ

< o { a .
serous cells (TUTIUIULIN VUZNVT I posterior U52nN0UAY serous cells LiAZ mucous
X d Y 1

cells (seromucous cells)IﬂEJW‘Uﬂ’qn mucous cells Laﬂﬁﬂﬂlm’i AU serous  cells ¥4
A9AnA0N UM T181U 117 (Young and van Lennep, 1978) uazludann (Tandler et al.,

H 1 J ) 1 oy
1997) ﬁwmn«vaaﬂwmﬂﬁzﬂauﬁ’w seromucous cells N3N serous cells IUABNIIAY

A < o ) ' a
parotid salivary gland Y93aUYI (Manis javanica) Wudraumnai linsnldniimsnaa

'
v A

v v Y
msnandantanyazviallauinuie Faazdrelumsdesnaziinliemisiiuseudiag
= v o I~ 1 I o Y ~ M) @ ~ 9
YULIAGINUTINY mucous cells 1UNGUIAN ) T1UIUTOINHAITTANHULHHIITUDONN
Y A = = Y @ M) 1 oy , . [ o’dy Y
A28 1WenlTeuMeuiusaaAA v oN11a18 parotid salivary gland TudnIaeagnAIY
o'.; 1 d o q'/ Y =1 a = Y] 3 2K A q';
w2 wudnsadaaraslszneudae serous cells MBI HARYY A9TUIITNITHAURNY
v Y
arsanpaz lafelumsdeseriamniu wulu gns (Jerry and Wilborn, 1977), 1
(Gargiulo et al., 1993), ¥y Hoary bamboo (Kimura et al., 1998), ¥\l mice (Young et al.,

2004) 1ag N2 (Adnyane ef al., 2006)
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INMTANEIVDY granular convoluted tubule (GCT ducts) leiamfwmﬂ parotid
salivary gland YOIAU¥I (Manis javanica) WUARAUT 199 anterior HAZUS I posterior Wi
GCT ducts iusmann dnvuznevasiau (convoluted tubule) Tavriefimsn/dountas
31031931910 striated ducts Ao ducts AfivalvajiFend1 modified striated ducts %30
granular convoluted tubule (GCT ducts) éﬁﬁ@ﬂﬂ%@ﬁﬁﬂﬂTﬁWUiuﬁ@uﬁWaWEJ parotid salivary
gland VYDIAIA) (Desmodus rotundus) (Junqueira and Fava - De Moraes, 1965), [T
(Erinaceus europaeus) (Henriksen, 1972 ; Tandler and Mac Callum, 1974) t1ag a4 (Ateles
paniscus) (Young and Van Lennep, 1978) UNUINUDY granular ducts %30 granular convoluted
tubule (GCT)GLHGI"OM‘EKHEJ parotid salivary gland Aertoafumsvudaveninas looouds
q oS uesRszneuiiusianIng lavivesiias Fainthiiaeandoamy striated ducts

(Young and Van Lennep, 1978)

= a 7 ] A A A o A =
ﬂWﬂﬂTiﬁﬂ‘]sﬂ‘VH\ii]'ﬁfﬂﬂ’)ﬂ1?1‘?’(1’(3{{5]5I@ElfﬂiGl“]fW]ﬂ‘HﬂL‘Llf]LEJ'E]LﬂiJLWE]ﬁﬂ‘HWllﬂﬁIﬂ
Y '
ﬂaugm@iumuﬁmw sublingual salivary gland Y93aUYIN (Manis javanica) Taomsdou
A28 Alcian Blue (AB pH 2.5) HaM3ANEINDIUTIN anterior NUTZNOVAIY mucous cells
(R a <}
118 serous demilunes WUI1@IU mucous cells WU/Tu184 acid glycoconjugates eaantios
= . Y 12 . ¢ 4 = = Y
Yz serous demilunes 1A striated ducts 143 acid glycoconjugates worlSeuneuny
a ' 1 1 a . . < o
UTLIN posterior &IU mucous cells WUNMNYUTved acid glycoconjugates Wudmauun
9
FaiUANUANA19VDILT Y acid glycocojugates HIVLIAAINNITANNNI1YBY lumen
g S a Sa s . 5 Y 9y A a A
FunanMsNUTNUNNYTIY acid glycoconjugates 108 lumen 9ENINN YMUSNUITLIUNY
acid glycoconjugates Y51121310 lumen dzuAD tagdauna lad1050a cell membrane VD4
J v M a J ' ' ] 1 v . ’
raananaInuYTuN acid glycoconjugates NUINAMAWHUIDY 9 FUFDIUIILLNUIN
H o a o 4 ! H

NEIVDINUMITIARANLIFASY11ABY (Spicer and Schulte, 1992) VB striated ducts 13T

acid glycoconjugates 13390¢
Y
HAM3HBNAIY Periodic acid - Schiff (PAS) lu@ou1ina18 sublingual salivary gland
YOIAUBN (Manis javanica) WIIUI1IY anterior U mucous cells Uii“’g@g{?}ﬂ vicinal diol
groups glycoconjugates 911UN1N ﬁ@ﬂﬂgﬂﬂﬁﬂﬂ15518ﬂ1u1UWH Hoary bamboo (Kimura et
al, 1998) uag Armadillo (Zaedyus pichiy) (Estecondo et al., 2005) VAULNUT U serous
. . .. . . = S 9 |
demilunes 49¢ striated ducts WU vicinal diol groups glycoconjugates {NeUANUDY LUD

158N uAVVSIIU posterior 83U mucous cells VOIAUYI (Manis javanica) WU vicinal
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diol groups glycoconjugates 1thunang mmzﬁﬁnm cell membrane U®JI mucous cells WU
YF111A 182 striated ducts IMIUNTATLNBNBUANTDY HAZHAMITOUAIY AB pH 2.5 -
PAS 114@]'8%15’1618 sublingual salivary gland "116\15'1!6]5’31 (Manis javanica) NUAMIAAVOIT
%’@uﬁmawﬁﬂiﬂﬂwuim%m anterior @24 mucous cells 3 neutral glycoconjugates LﬁﬂJ
mn*‘ﬁmmzﬁ acid glycoconjugates 9904 LAY serous  demilunes Wuedntios Lﬁ"e)
wseumeunuusw posterior @74 mucous cells WULTU1UVD9 neutral glycoconjugates

= 1Y . . =\ Y A a d?}
aAnd VUSIAYINY acid glycoconjugates Huva Tumudsunannau

= a 2 v a A A A A =
"l]'lﬂﬂ’liﬁﬂ}lTVI'I\?"IC].aﬂ183ﬂ1ﬂﬁ1f"f§liIﬂfJﬂ'liGlﬂfL‘V]ﬂuﬂlu@LﬂﬂLﬂM!W@ﬁﬂBWqﬂﬁIﬂ
Y '
AounAluAeNIIA10 mandibular salivary gland YOIAUYN (Manis javanica) Iaemsdou
@18 Alcian Blue (AB pH 2.5) HAN13ANEINUIIUTII0 mucous  cells UTTYA2Y acid
" o 4 (Y a2 . .
glycoconjugates 31UIUNIN goandINuNITTIeIuly ag (Cercopithecus aethiops)
(Jacobsen, 1973), House musk shrew (Suncus murinus) (Suprasert et al., 2001), 17 1aY UNE
a o 14 %
(AN 1T 9AUUN, 2547) e Armadillo (Zaedyus pichiy) (Estecondo et al., 2005) F9
1 a 1 o o {
WUUTIY mucous  cells 3 acid glycoconjugates unsnsenatluduiunn uaziile
Y
WS suieuiunNIsdaude Periodic acid - Schiff (PAS) 14@oN1i1a18 mandibular  salivary
gland  VOIAUFN (Manis  javanica) WUIIUTIY mucous  cells i vicinal diol groups
9
glycoconjugates ‘U‘i’ifgﬂi WUNIN 1AINITNUNA acid 118 vicinal diol groups glycoconjugates
v o Jdo Aa a Ao 9 = 1
%gﬁNWUﬁﬂUWﬂﬂﬂﬁimaluﬂWﬁﬂu’fﬂﬁ'ﬁ ‘1/]‘l]"ll‘]Ju@63%ﬁ1§‘lﬂaiﬂﬂ®uglﬂﬂGH'JEJGluﬂ1§ﬂ'J"Iﬂ
E4
Aue1ms lansnazuniu aeandenun1sseaiuluny Hoary bamboo (Kimura et
al.,1998), House Musk Shrew (Suncus murinus) (Suprasert et al., 2001) 17 1AL UN (FYINN
a o 4 v a
Hay 9NUUN, 2547) LLﬁSﬁNﬁﬂ"l'iEgJ}@Ng]}'JEJ AB pH 2.5 - PAS WUIUILIYU mucous cells WU
v 9 ]
UTuave9 acid glycoconjugates NNV UYUEN neutral glycoconjugates g iuua Tl
anlsunaag uavgwulsuna acid tag neutral glycoconjugates IAUTAN cell membrane &4

4 1 1 [ o
L%E]’JTLﬁEJ’J"i’l}ENﬂ‘]Jm‘i differentiation YDHAA (Spicer and Schulte, 1992)

ﬁ]mmsﬁﬂmmqqama"?mﬂmamﬁﬂﬂmﬁ1%’mﬂﬁﬂnfm§mﬂﬁgﬁaﬁﬂy1"lﬂa1ﬂﬂau
@,m@iu@iami’?mw parotid salivary gland V@9AUYN (Manis javanica) 18518URN1
TEGL posterior ﬁﬂizﬂauﬁ'wmaﬁﬁwﬁqﬁya serous cells 118 mucous cells (seromucous
cells) H991NN15801UR8 Alcian Blue (AB pH 2.5) WU151904 mucous cells /51104 acid

glycoconjugates 91UIUUIN YULNUTIU serous cells 1AL granular convoluted tubule (GCT
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ducts) liiwy n157 w5178t acid glycoconjugates 11151701 serous cells 7DANADINLAT
57997 Armadillo (Zaedyus pichiy) (Estecondo et al., 2005) tionfioufisusumsdonds
Periodic acid - Schiff (PAS) Glu@iamiywma parotid salivary gland mm’éu W ﬁmw (Manis
Jjavanica) WUIUS1IY mucous cells 4 vicinal diol groups glycoconjugates thunane uagl
uuﬂﬁ’mﬁnmﬂsﬁuiuu?nm cell membrane mmzﬁu?nm serous cells Q¢ granular
convoluted tubule (GCT ducts) WUINEANTI08 1ATHANTEONAIE AB pH 2.5 - PAS Tusau
ﬁymw parotid salivary gland GUEN’?;WH’N (Manis javanica) WUUIIY mucous  cells 1l
U acid glycoconjugates 3TUIUNIN mmzﬁ neutral glycoconjugates wudniee Lﬁ@
1WSeuNeVNVUSIIN serous cells LAY striated ducts WU acid N1 neutral glycoconjugates

s 9
mnuedy

Y 1 Y 4 '
pamsAnpIdemaiaiiadoni ludewina1eia 3 AeNNanNYeIaUYI (Manis
Jjavanica) W‘]Jﬁﬁulﬂaiﬂﬂﬂui‘]mﬁwlﬂ vicinal diol groups, acid glycoconjugates 48& neutral
. 1 a Jd o o !
glycoconjugates 1tM3n3218TUUTNUFATAANAL mucous cells Taoes Inalanouginai
a o ] v a a A ay a
gIRARRENUININKTY dzduusnunganssulumsnuems Tasausnezldaunnanu
Yo d?} (= 1 o Y v g 1
91115 ladunIL uazas Ina Tnaeugnadsliunuimyeildomamezanilungy
Y ] A 1 o Y 2 = a [ 1 & A a a
AoudrelumsnaulislmdeadaunaduasionosadigoyAivedss UUNIUAUD NS
Tuvnzngninduaziiioo1rismaoui (Nieuw Amerongen ef al, 1995) UnizUTIM cell
v M 1 ] .
membrane YDUFAAAANAI mucous cells WUET InalanpUYPNANINLIE FuFoNTUNLIM
A 9 [ A a o 1 4 A R aAa o Y = A 9 @
NEIVDINUNMTIFOUAANUTEHINUTAA NIDIAAANUIFAAVINAYY LASINYIVOINVNIT

differentiation ﬂmmaﬁ (Spicer and Schulte, 1992)

snmsAnndemaiiniiedemauni Tasldas lectins iiodoemamoniugves
1‘;191161 Tae1%a15 lectins 7 ¥HialAA Concanavalin A (Con A), Dolichos biflorus agglutinin
(DBA), Peanut agglutinin (PNA), Ricinus communis agglutinin - T (RCA -1), Soy bean
agglutinin (SBA), Ulex europaeus agglutinin - I (UEA - I) 1i8g Wheat germ agglutinin (WGA)
HAMIANYIAIEANS lectinsiuﬁﬁmﬁ,ﬁﬂﬂ sublingual salivary gland ﬂlﬂﬂéu%’ﬂ (Manis
Jjavanica) WY1 mucous  cells ‘ﬁﬂ 2 U VI m.ﬁywna mannose, Galactosyl (B —>4) N -
acetylglucosamine mmz‘ﬁmiwumgﬁu ﬁﬁywna N - acetylglucosamine, fucose Ll N -

acetylgalactosamine AOAAABINUMTT1891UIUT (Gargiulo et al.,1993) t1az luny Hoary
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Bamboo (Kimura et al., 1998) tionfieufieunuusim serous demilunes Y9IAUYI (Manis
v 3’ .

Javanica) WUOUNWUTUIAIA mannose, N - acetylgalactosamine, Galactosyl (B —>4)N -

acetylglucosamine, fucose LL81¢ N - acetylglucosamine yaurimsreauluives Gargiulo et

v
o o o .
al. (1993) WUBUNWUTUINA N - acetylgalactosamine ‘ussﬂu serous cells HAZN1T518971 T
Y

¥l Hoary bamboo Y04 Kimura et al  (1998) wuauwufﬁmm fucose QY N -

acetylglucosamine U39 ﬂﬂu serous cells

9 1 Y
NMIANYIAUNANALLDITONIUATAI10a1T lectins 11@DNITI1a18 mandibular
' 9
salivary gland Y99AUYN (Manis javanica) WUNTMIAATHIN1IUUTIY mucous cells

o <o {
ﬂizﬂa‘uéfaaauwmmma mannose 1A% Galactosyl (31—>4) N - acetylglucosamine YU N
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1 ' P4
glacial acetic acid 2 - 4 iadans e 100 Nadansvesasazate Fer i undeafadoay

' Yy o < Y = A o A
‘HN]EI!‘HQ: ﬂE]‘LlGlGW]’ENﬂifNﬁﬂﬁ]ulm%ﬂ’)ilﬂﬂllflu"lnﬂﬁ%T nNaﬂmﬂuummmmmmwz

o q Y a A = A Y A
Waﬂ"flﬁﬁlﬂﬂﬂTilﬁﬂNﬂmﬂ'}W“ﬁﬁﬂ%iJWﬁGluﬂ'lﬁﬂ’f)ilﬁ'ﬂ@ll‘lJ
2.2 @¢ioM Eosin

lsznaunie

1 % stock alcoholic eosin (Luna, 1968)

eosin Y (aza1e1inld) 1.0 A3
ethyl alcohol 95 % 80 Uanaas
distilled water 20 Uaaans

Y v k4
11 eosin Y 22219300 UHINAUINUUAY ethyl alcohol 95 %
Working solution
eosin stock solution 1 a1

ethyl alcohol 80 % 3 au

1 9Jqg Y a . . . a Aaa 1 Aa Aaa Y 9
wanewe): noulw 1A glacial acetic acid 0.5 Haaansdeo 100 Jadansvesduazau i
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2.3 @€io3 Periodic acid - Schiff (PAS)

lsznauaie

Periodic acid

periodic acid 0.6 NIy
nitric acid concentration 0.3 yoaans
distilled water 100 Uanans

Sodium bisulfite

sodium metabisulfite 0.5 Ny

distilled water 100 Hanans
Schiff reagent

basic fuchsin 0.5-1 n3u

sodium metabisulfite 1.9 n3u

1 normal HCL 15 Naaans

distilled water 85 Naaang

v
U

TUADUMSIATHN Schiff reagent
o c?/‘ [ d’dd‘ J A
hasazaenmuauRduImnuluvIaninNurniedsazatelszua 50 - 60
A aa 1 A Qy ) A QaJJ a 1 A Aa o 1 Q" 9
Naaans wenluszezrions RUANINUTWANAHINIL 200 HadnTu uazvevIaneld 1
Y

= o o o ' s g . An A A
HUIN llagu’]ul[]Jﬂﬁ@\ﬁ/]']C]f'ml‘!ﬂ?']ﬁ'ﬁagﬁ']ﬂfﬂgalﬁ ANUUINY  schiff reagent Glum')ﬂﬂﬂluaﬂ

A Yy A < yq Y2 Y < Y a9y
mmﬁmuamiazmﬂu@fmq@m‘u"l,aGlugwummﬂu"lﬂuqmmwm

winema: nowi lU1dnIsnaaonnmnInves schiff reagent Taonsvisalu formaldehyle 2 -

3 vion DunaFYNWANIAAII schiff reagent 1918
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2.4 @€ion Alcian Blue (AB pH 2.5)

sznouae

alcian blue 1.0 N3
glacial acetic acid 100 Hanans
distilled water 97 Hanans

v
U

THADUMFIATEN Alcian Blue (AB pH 2.5)

v 1
hasnanuananlfidniuTeeldnsoaniuans (magnetic stirrer) NIUszIQ 1

v v
F21us mmdwhasazate lnsosuazain 11418 ensofuansazare 314 1 duunaie

1

b4 Y

& v Y Aan a A A % = v Aq Y
vnenva: e limsdendtilss@ninmaavuaisnsesdnnasanlsny
d
2.4 yagUnsaiadon Lectin

sznoudie

%A lectins a Hgilgﬂ 910 Vecter Laboratories, Inc ( Burlingame,CA, USA)

lectin kit I(cat. no. BK - 1000) 1&un
Concanavalin A (Con - A)
Dolichos biflorus agglutinin (DBA)
Peanut agglutinin (PNA) Y

o ndnenssuaay 1 Yaansu

Ricinus communis agglutinin (RCA - I)

Soybean agglutinin (SBA)

Ulex europaeus agglutinin (UEA - 1)

Wheat germ agglutinin (WGA)
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[
U

YUADUMITINTYN lectins
° 1 a oy @ A Aa o A Y
W1 lectins uaaz¥ila (HMina1s 1 Haansu) 139919A28 PBS (Phosphate Buffered
N A v Y 9 Yy S o g Lo Aa
Saline) 11 pH 7.4 1999 199u lannududugaieilu 40 pg/ml 91NTUTAINY lectins NVO
Y v = A ~
udrTudion (Mgungil 5 - 8 oerwaITYd)

%7 DAB Substrate Kit (3,3’ - diaminobenzidine) sznovuny

Y v
DAB 05 lulasnsyazarelwihndy 1 daaang

Y v
Hydrogen peroxide 03 lulasnsuazarelwingy 1 Jadans

4 oy ) <3 Qy )
11ioaza1e DAB uag Hydrogen peroxide Juiinnauasaaunad 11 DAB wanlvidn

v o <
ﬂ‘]Jﬁﬁﬁ%ﬁ"lfJﬂW]ﬂulﬂu

DAB Substrate 0.20 1aaans (M50 4 vioA)
Buffer pH 7.5 0.10 Hodans (1150 2 1ieA)
Hydrogen peroxide 0.10 H0aan3 (1150 2 1ioA)
Distilled water 5.0 Uaaans

YUABUMSIINIEN DAB Substrate Kit (3,3’ - diaminobenzidine)

) qul o Aay Ja A A v 19 Y 09:
‘L!”Iﬁﬁagﬁ”lﬂ‘ﬂ\iﬁhﬂN’(?flli’Jllﬂu11!611’J@W]“]Jﬂ‘V\lﬂﬂﬂhﬂ%ﬂLWGﬂ@Qﬂuhlhiﬂﬁﬁuu

9 ]
aaa % A

malnsen 1miniietana1ag1d DAB Substrate Kit 1IAN hydrogen peroxide 0.12

o A

Haaans (W39 2 vea) naziil ) 1dauldnun

. . g = A o ya oy 9 A d? a AaA

nnein: DAB (3,3’ - diaminobenzidine) Nﬂmﬁllﬂ@]ﬂﬂﬁ@ﬂﬁu1@1ﬁlﬂlﬂﬂdﬂluﬂ15@]ﬂﬁﬂ

% [ 9 9 A A % o

ANUAINULAZD1IT ADT5ENATE 3 IUMs 1Y DAB a5 wlundasauds LW@ﬂ@\iﬂuﬁ"lﬁVH
aaa 1Y d! = [ tﬂy d' Y cwad'd 1 3’

‘1_];]ﬂimﬂ‘].lllﬁﬂ“]ﬁﬂ%uWﬁﬂ‘iJLU’t‘JLfJ’t’)'lﬂ HAazAMaNUANAvY9I DAB llllﬁ%ﬁ?f]ﬁluu"l, alcohol tlai

xylene
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¥ ABC Kit (Avidin Biotinylated Complex) Usznounle

reagent A (Avidin) 0.12 Hodans (1170 2 vigA)
reagent B (Biotin) 0.12 Uoaansg (‘Vi%ﬂﬂ 2 1ya)
PBS 10.0 Uadans

THADUM AN ABC Kit (Avidin Biotinylated Complex)

Y
MesazaenavuanauIuiu tazasesoua1snoulFau 30 1A a1sazaienls

3 93 A a =~
Lﬂﬂiuﬂlﬂuﬁﬁﬁ)ﬂ (‘VIQEI!WQM 4 DA QLT )

PBS (Phosphate Buffer Saline)

szneunie
NaCl 8.0 N3y
KCl 0.2 N3
K,HPO, 0.2 Ny
Na,HPO, 1.15 b2
distilled water 1000 Haaans

v
(Y4

THADUMIAS8N PBS (Phosphate Buffer Saline)
° osj o =\ s A 9 a oy o A Aaa
imsazarenavuanausuduluinmnes nnsen 13 wazi@uingu 900 Haddns
Y I 1
auldmsazaadndreny amiudsuavga (pH) Taeld pH meter USua1nl 7.4 1iveld
3 o 1 @ ]
msazarelnnuilunais dnlsu pH Tidiageldasazats NaoH wazdlsv pH 1¥en
) A oy dw P a J 9
anaaldasazate HCI 1iedsuldal pH hdeensudd Ave 9 ANEINAUIUATY 1000

Uaaans



Aau"lmﬁ neuraminidase (Prophet et al., 1994)

szneune

Solutions

Buffer solution A
sodium acetate 26.2 N3
calcium chloride 8.9 N3
distilled water 200 Naaans

Buffer solution B

sodium acetate 26.0 N5

calcium chloride 0.8 N5

distilled water 200 Uaanns
Enzyme

k4 9
Neuraminidase (f‘l]'lﬂ!‘db"f) Vibrio cholerae) UTuaITNImue 0.11 Yadans

v
U

d
muﬂaumim’%’ﬂmau"lmu neuraminidase

0 4 L a Aa aa
vWneu'lesl  neuraminidase (Vibrio cholerae (131105 0.11  §adan3) 199919428
a < a v & oA
Buffer solution A 1% lauSmasgaieiu 10 lulnsaas wazdamnuoulminaenaudalu

v ~ a ~ d N ¥ = P
ﬂlﬂu (ﬂqquu 2 - 8 DA UK ALY YE) mmmmmau"lw”lﬂmum 2 1J
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Characterization of Glycoconjugates in the Sublingual Salivary
Gand of Malayan Pangolin (Manis javanica )

Ruhanee Munyala, Maleewan Liumsiricharoen*,
Pakawadee Pongket, Teerasak Prapong and Apinun suprasert

ABSTRACT

The sublingual salivary gland of Malayan pangolin(Manis Javanica) was investigated
by using conventional and lectin histochemical methods in combination with enzyme digestion
procedures. The results showed both mucous and serous cells in secretory endpieces of sublingual
salivary gland. Mucous cells showed a large number of vicinal diol groups with acid and neutral
glycoconjugates. Lectin histochemistry gave evidence of the presence of mannose, a N -
acetylgalactosamine, N- acetylglucosamine and sialic acid linked to Galactosyl (B1—3) N -
acetylgalactosamine residues.

Serous cells had positive reaction with almost all the conventional employed, with the exception
of acid glycoconjugates which were less diffused. Serous cells secreted predominantly neutral
glycoconjugates with mannose, Galactosyl (B1—=4 ) N- acetylglucosamine, N- acetylglucosamine and
fucose residues.

Key words: sublingual salivary gland, glycoconjugates, histochemistry, Malayan pangolin, lectin

INTRODUCTION

The Malayan pangolin (Manis javanica)
or scaly anteater is a unique and interesting
mammal found in Thailand and other countries in
Southeast Asia. Populations of most pangolin
species are somehow threatened. Manis javanica
is listed by IUCN as Red list or Lower risk,
meaning that it is nearly threatened (Nowak,1999).
Pangolin has an enormous salivary gland in its
chest to lubricate the tongue with sticky, ant
catching saliva. Therefore, they are important to
the environment because they can control insect
and termite populations. By constructing burrows
and digging a bit to get at ants and termites, these

animals also aid in soil aeration.

Glycoconjugates in salivary glands of mammalian
species have been studies previously (Shackleford
and Klapper,1962; Spicer and Duvenci,1964;
Harrison,1974). From these studies, the cyto —
architecture and histochemical reactivities of the
salivary gland are known to vary widely, between
glands for a single species and between species
for a given gland. Lectins are currently valuable
histochemical probes for detecting specific
carbohydrate residues due to their high affinity and
specificity. (Pedini et al., 2002). Nevertheless,
glycoconjugates histochemical data on the
sublingual salivary gland of Malayan pangolin
(Manis javanica) is not available. Therefore, this
study was performed to detect glycoconjugates in
sublingual salivary gland by using conventional

Department of Anatomy, Faculty of Veterinary Medicine, Kasetsart University, Bangkok 10900 Thailand.
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and lectin staining procedures.
METERIALS AND METHODS

Tissue preparation

The Malayan pangolin (Manis javanica)
carcasses were obtained from Khao Prathup Chang
Wildlife Breeding Center in Ratchaburi Province
Thailand. Ratchaburi province, Thailand. Samples
of the sublingual salivary gland were fixed in
buffered formalin. Tissues were dehydrated
through a series of graded ethanols, clearing in
xylene and embedded in paraffin wax. Sections
were cut at thickness of 3-4 um, deparaffinized in
xylene, hydrated in graded ethanols. They were
then subjected to staining with conventional and
lectin staining procedures.

Conventional staining procedures

1. Hematoxylin and Eosin (H&E) for
the general observation of histological structures.

2. Acian Blue pH 2.5 (AB pH 2.5) for
detection of acidic glycoconjugates (Spicer et al.,
1967).

3. Periodic acid - Schiff (PAS) for
detection of vicinal - diol groups of
glycoconjugates (Pearse, 1968).

4. AB pH 2.5 - PAS for demonstrating
acidic and neutral glycoconjugates (Mowry,1963).

Lectin staining procedures

I. Glycine max (SBA) for p N -
acetylgalactosamine residues.

2. Ulex europaeus agglutinin -1 (UEA-I)
for fucose residues (Goldstein and Hayes, 1978).

3. Concanavalin A (Con A) for
mannose residues of glycoconjugates (Yamada
and Shimizu,1976).

4. Dolichos biflorus agglutinin (DBA)
fora N - acetylgalactosamine residues.

5. Wheat germ agglutinin (WGA) for
N-acetylglucosamine residues (Goldstein and
Hayes,1978).

6. Ricinus communis agglutinin I

(RCA-I) for Galactosyl (1 —4 ) N-
acetylglucosamine ( Yamada and Shimizu,1977).

7. Peanut agglutinin (PNA) for
Galactosyl (Bl —3) N — acetylgalactosamine

residues (Stoward, 1980).

Enzyme digestion

Enzymatic digestion with neuraminidase
(from Vibrio cholerae) was performed. Prior to
staining with AB pH 2.5 and lectin PNA. sections
were incubated in 0.1 M sodium acetate buffer
(pH 5.3) containing | unit / ml of the enzyme and
0.04 M CaCl, at 39—-41°C for 12 - 16 h (Spicer
etal., 1967). Enzyme digestion was controlled by
being exposed to neuraminidase free buffer under
the same experimental conditions. (Pedini ez al..
2004).

RESULTS

The sublingual salivary gland of Malayan
pangolin (Manis javanica) showed tubuloacinar
gland. It was characterized by the presence of
mucous cells and serous cells in secretory
endpieces. The staining results in the mucous cells
and serous cells are listed in the Table 1.

The mucous cells stained strongly
positive with AB pH 2.5 (Figure 9) and PAS
(Figure 1). In combined staining, the mucous cells
were colored deep blue and some other were bluish
- purple with AB pH 2.5 - PAS (Figure 2). The AB
pH 2.5 (Figure 10) reaction decreased in intensity
after digested with neuraminidase. Mucous
cells presented positive staining with all lectins,
except SBA (Figure 3) and UEA - I (Figure 4).
Labeling was strong with Con A (Figure 5). DBA
(Figure 6) weakly to moderately stained mucous
cells. Mucous cells were stained by WGA (Figure
7), RCA - I (Figure 8) and PNA (Figure 11). After
neuraminidase digestion. the mucous cells stained
moderately to strongly with PNA (Figure 12).

In the striated duct cells, the
supranuclear region of mucous cells localized at
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the apex of the folds showed moderate to strong
reactivity with UEA - [, Con A, DBA, WGA,
RCA - T and PNA and were weakly stained with
AB pH 2.5 - PAS. In contrast, they did not stain
with AB pH 2.5, PAS and SBA.

The serous cells exhibited very strong
magenta staining with PAS (Figure 1). In contrast,
they stained weakly with AB pH 2.5 (Figure 9)
and negative stain or weakly stain after treated with
neuraminidase (Figure 10). The serous cells were

stained moderately to strongly with UEA — 1
(Figure 4) and RCA — 1 (Figure 8) respectively.
The labeling was also moderate to strong with Con
A (Figure 5) and WGA (Figure 7). The serous cells
showed weak staining with DBA (Figure 6),
whereas negative stain was evidenced by SBA
(Figure 3). Labeling was strong to very strong with
PNA (Figure 11). However, digestion with
neuraminidase did not cause an increment in PNA
(Figure 12) staining.

Table 1 Histochemical reaction of glycoconjugates in sublingual salivary gland of the Malayan pangolin

(Manis javanica).

Staining methods

Mucous cells

Serous cells

AB pH 2.5

Neu - AB pH 2.5
PAS

AB pH 2.5 - PAS
SBA

UEA-I

Con A

DBA

WGA

RCA-I

PNA

Neu - PNA

3 1
0-1 0-1
2-3 4
2-3 3-4

0 0

0 3-4

3 2-3
1-2 1

1 2

I 4

1 3-4
2-3 3-4

Numbers indicate staining intensity on a subjective scale :

0 = unstained, 1= weak, 2= moderate, 3= strong , 4 = very strong , Neu = Neuraminidase

Figure 1 The mucous cells (M) stained strongly positive with PAS. The serous cells (S) exhibit very
strong magenta staining with PAS (200X).
Figure 2 The dual staining with AB pH 2.5 — PAS resulted in deep blue with mucous cells (M) and

strong red with serous cells (S) (200X).
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Figure 3 The lectins SBA did not label mucous cells (M) and serous cells (S) (200X).
Figure 4 The mucous cells (M) were unreactive toward UEA-IL. In contrast, the serous cells (S) stained

positively after UEA-1 (200X).

Figure § The lectins Con A strongly stained the mucous cells (M) and a moderate to strong reaction in

serous cells (S) (200X).
Figure 6 The lectins DBA weakly to moderately marked mucous cells (M). while it only weakly

stained serous cells (S) (200X).

Figure 7 The lectins WGA caused weak staining in mucous cells (M) and the labeling was moderate

with serous cells (S) (200X).
Figure 8 The mucous cells (M) show a weak reaction witn RCA - L. In contrast, the serous cells (S)

stained very strongly with RCA -1 (200X).
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Figure 9 The mucous cells (M) stain intensely with AB pH 2.5 but the labeling was weak in serous

cells (S) (200X).

Figure 10 Digestion with neuraminidase greatly diminished the intensity of AB pH 2.5 reaction of
mucous cells (M) and serous cells (S) (200X).

Figure 11 The reaction with the lectins PNA was weak in serous cells (S) but an intense staining was
evident after lectins PNA in mucous cells (M) (200X).

Figure 12 After neuraminidase treatment caused an enhancement of lectins PNA reactivity in mucous
cells(M) but did not modifly serous cells (S) after treatment (200X).

In the striated duct cells, the supranuclear
region of serous cells were stained positively with
UEA-1, Con A, DBA, WGA,RCA-Tand PNA but
the supranuclear region of serous cells were
unreactive with AB pH 2.5, PAS.AB pH 2.5 - PAS
and SBA.

DISCUSSION
Histochemical methods indicate a precise

localization of individual glycoconjugates to
specific intra and extracellular sites. More recently,

lectin histochemistry demonstrated a remarkable
variety saccharides residues of glycoconjugates in
the tissue. It is well known that lectin histoche-
mistry represents a more sensitive method than
conventional histochemistry for detecting gly-
coconjugates (Spicer and Schulte,1992; Danguy
et al..1998).

In this study, glycoconjugates were
formed in both mucous cells and serous cells in
secretory endpieces of sublingual salivary gland
of Malayan Pangolin (Manis javanica).
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The mucous cells reacted strongly with
AB pH 2.5 (Spicer et al..1967), PAS (Pearse, 1968)
and AB pH 2.5 — PAS (Mowry.1963), revealing
the presence of vicinal diol groups with acid and
neutral glycoconjugates. Sialic acid residues were
furthemore confirmed by AB pH 2.5 staining
procedure after enzyme digestion with
neuraminidase. Lectin histochemistry revealed the
presence of glycoconjugates containing mannose
(Con A labeling), a N - acetylgalactosamine (DBA
labeling), N - acetylglucosamine (WGA labeling)
and Galactosyl (1 —4) N - acetylglucosamine
(RCA - I labeling) residues in mucous cells.
Conversely, the negative results obtained in
mucous cells after lectins SBA and UEA - 1
PN -
acetylgalactosamine and fucose residues. In
addition, the intensification of PNA staining after
neuraminidase digestion confirmed highly

incubation indicated the absence of

presence of sialic acid residues linked to
Galactosyl (Bl —3) N — acetylgalactosamine in
the terminal position.

The serous cells presented uniform and
intense staining with PAS and AB pH 2.5 — PAS
demonstrating the presence of primarily neutral
glycoconjugates and some acid glycoconjugates.
Furthemore, the presence effects of digestion of
this enzyme neuraminidase upon the AB pH 2.5
reaction of the serous cells are taken to indicate
the existence of the sialic acid residues. In the
present study, the lectins Con A, WGA, RCA - 1
and UEA - I were also positive in the serous cells,
indicated the presence of glycoconjugates with
mannose. N - acetylglucosamine, Galactosyl
(Bl —=4) N - acetylglucosamine and fucose
residues.

In this study, it could be demonstrated
the variety of glycoconjugates in secretory mucins
in the sublingual salivary gland of Malayan
Pangolin (Manis javanica). This general data of
glycoconjugates was intended to illustrate the
importance of glycoconjugates and to explain the
necessity of localizing carbohydrate moieties at

cellular levels. Predominant glycoconjugates with
terminal sialic acid in mucous cells were believed
to coat the mucosal surface so as to provide an
environment designed to preserve hydration and
to protect the cell from pathogenic organisms
(Schulte er al..1984). In addition, predominant
neutral glycoconjugates with fucose residues in
serous cells were also thought to guard against
digestive tract infections (Mondoa et al., 2001;
Elkins, 2003). Fucose and another sugar residue,
mannose, have the ability to kill bacteria and to
fortify resistance to infections. Moreover, both
neutral and acid glycoconjugates were important
components of saliva. These glycoconjugates were
extremely effective in binding masticated food into
aslippery bolus and slides easily through digestive
tract without inflicting damage to the mucosa.

In conclusion, these data define the
normal picture of conventional and lectin labeling
in sublingual salivary gland of Malayan pangolin
(Manis javanica) for the first time. More data is
needed in order to better define the significance
of these findings.
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Glycoconjugates in the Secretory Epithelium of the
' Mandibular Salivary
Gland of Malayan Pangolin (Manis javanica)

Ruhanee Munyala', Maleewan Liumsiricharoen’, Pakawadee Pongket’,

Teerasak Prapong’', Apinun Suprasert’’

Abstract

Objective — To reveal the distribution of glycoconjugates in the mandibular salivary gland of the
Malayan pangolin (Manis javanica).

Materials and Methods — The histology and glycoconjugates histochemistry of the mandibular
salivary gland in Malayan pangolin (Manis javanica) were examined by conventional histology
and lectin histochemistry in combination with enzymatic (neuraminidase) digestion. Staining for
conventional histology included hematoxylin and eosin (H&E), alcian blue (AB), and periodic
acid Schiff (PAS). For lectin histochemistry, we used 7 lectins including Glycine max (SBA),
Wheat germ agglutinin (WGA), Dolichos biflorus agglutinin (DBA), Concanavalin A (Con A),
Ulex europaeus agglutinin-I (UEA-1), Ricinus communis agglutinin-1 (RCA-1) and Peanut
agglutinin (PNA). Intensities of staining were evaluated.

Results — Morphology of the mandibular salivary gland appears as a tubuloacinar gland with its
secretory endpieces contained exclusively mucous acinar cells. A large number of acidic and
neutral glycoconjugates were observed in the sections stained with AB and PAS. In the sections
stained with lectins, glycoconjugates with N-acetylgalactosamine, N-acetylglucosamine, Galac-
tosyl (B1-—>4) N-acetylglucosamine and mannose were present; conversely, fucose residues
were not found in mucous cells of the gland. Neuraminidase digestion revealed the presence of
sialic acid residues linked to Galactosyl (B1-—>3) N-acetylgalactosamine (PNA staining).
In intercalated duct of the gland, the apical surface bordering the lumen was heavily to
moderately stained with lectin SBA, WGA, DBA, UEA-I and Con A and weakly to negatively
stained with AB pH 2.5, PAS, AB pH 2.5 - PAS and RCA - |

Conclusion — This study demonstrated a remarkable variety of glycoconjugates in the

mandibular salivary gland of Malayan pangolin. The variety may reflect different functions.

KKU Vet J. 2009;19(2):162-170 http: 7 svet.kku.ac.th/journals
Keywords: Mandibular salivary gland; Malayan pangolin; Glycoconjugates; Lectin histochemistry
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The Malayan pangolin (Manis javanica) or a scaly anteater, found in Thailand and other
countries in Southeast Asia, is a unique and interesting mammal because of at least 2 reasons.
First, Chinese people believe that scales of pangolins can reduce swelling, promote blood
circulation, and help breastfeeding women to produce milk. For this belief, Thailand has become
a major transit hub for pangolins smuggled from Malaysia and Indonesia to China. Second,
the pangolin eats insects and ants; therefore, around the forest area where it lives, it may play an
important role for controlling the population of those animals. The pangolin also has a distinct
gastrointestinal tract. It has no teeth but uses a sticky tongue to eat its prey. In addition, its
stomach shows peculiar structures, a thick wall with a lumen often containing stones. This may
indicate adapting for its toothlessness, eating habit [1] and triturating function [2].

Histochemistry can be defined as the chemistry of tissue components and its relation to
tissue morphology. In histochemical study, lectins have extensively been used as probes in
studying the cell surface interaction and carbohydrate composition in many tissues because
lectins, naturally polypeptides, can bind specifically to carbohydrate residues in term
of glycoconjugates [5]. Lectin histochemistry can be used in combination with enzyme
neuraminidase digestion procedure because neuraminidase cleaves terminal sialic acid
residues from carbohydrate moieties on the surface cell. Many authors have focused on the
importance of glycoconjugates in salivary glands of mammalian species and correlated them
with body functions such as, transporting of macromolecules for digestive efficiency, preventing
proteolytic damage on epithelium, and defending against bacteria [3.,4].

Glycoconjugates histochemical data on mandibular salivary gland of the Malayan pangolin,
however, are not available. Therefore, in this study we conducted conventional staining for
histological analysis and lectin histochemical methods for detecting sugar residues in the

glycoconjugates.

" Meterial and Methods

Tissue Collection

The Malayan pangolins ( Manis javanica) were collected from Khao Prathup Chang Wildlife
Breeding Research Station, Ratchaburi province in Thailand. One male Malayan pangolin was
deeply anesthetized with sodium pentobarbital by abdomen injection. The mandibular salivary

gland was dissected; then, tissue samples of the gland were quickly removed. These tissues were
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fixed in 10 % neutral buffered formalin, dehydrated in ethanol, and embedded in paraffin wax.
Serial sections (3-4 um) of the tissue samples were mounted on albumin coated slides.
After that, the sections were stained with either conventional or lectin histochemical methods in

combination with enzyme neuraminidase digestion.

Tissue Staining
As a detail in Table 1, we used both conventional staining (H&E, AB, and PAS) and

lectin (7 types of lectins) histochemical staining methods.

Table 1. Summary of Staining for Conventional Histology and Lectin Histochemistry

Conventional Staining Procedures Lectin Histochemical Staining Procedures
1. Hematoxylin and Eosin (H&E) 1. Glycine max (SBA) for
for the general observation of N - acetylgalf;étdsamine residues.
histological structures. 2. Wheat germ agglutinin (WGA) for
2. Acian Blue pH 2.5 (AB pH 2.5) N - acetylglucosamine residues [9].
for detection acidic glycoconjugates [6]. 3. Dolichos biflorus agglutinin (DBA) for
3. Periodic acid - Schiff (PAS) for N - acetylgalactosamine residues.
vicinal - diol containing glycoconjugates [7]. 4. Concanavalin A (Con A) for mannose
4. AB pH 2.5 - PAS for demonstrating residues of glycoconjugates [10].
acidic and neutral glycoconjugates [8]. 5. Ulex europaeus agglutinin -1 (UEA-1) for fu

cose residues [9].

6. Ricinus communis agglutinin -1 (RCA-1) for
Galactosyl (1—4) N- acetylglucosamine
residues.

7. Peanut agglutinin (PNA) for Galactosyl (B1—3)

4

- acetylgalactosamine residues.

Enzyme Digestion

We used neuraminidase (from Vibrio cholerae) for enzymatic digestion procedures.
Before stained with AB pH 2.5, AB pH 2.5 - PAS and lectin PNA, the sections were incubated
in 0.1 M sodium acetate buffer (pH 5.5) containing 1 unit/ml of the enzyme and 0.04 M CacCl,
at 39-41°C for 12-16 h [6]. The controls for enzyme digestion were exposed to
neuraminidase-free buffer under the same experimental conditions. The section were observed
and photographed under light microscope (LM). To determine intensities of each staining, each
stained slide was evaluated subjectively under 4 categories (O=unstained, 1=weak stained,

2=moderate stained, 3=strong stained, and 4=very strong stained).
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Rusults

The mandibular salivary gland of Malayan pangolin ( Manis javanica) showed tubuloacinar
gland with its secretory endpieces containing exclusively mucous cells (Figure 1). The intensities
of staining of mucous cells of the gland were listed in Table 2. The secretory granules of the
mucous cells were stained strongly with AB pH 2.5 and PAS (Figure 2). In combined staining,
the mucous cells were in deep blue with AB pH 2.5-PAS (Figure 3). With lectin staining
procedure, the mucous cells showed strong to very strong staining with SBA, WGA and DBA
(Figure 5), moderate staining with lectin RCA- |, and weak to negative staining with Con A and
UEA-I (Figure 6). Under AB pH 2.5-PAS staining, color of numerous mucous cells changed
from deep blue to light blue after neuraminidase digestion (Figure 4). The mucous cells were
reacted very strongly with AB pH .2.5 staining but reacted weakly after treatment
with neuraminidase. The mucous cells were unstained with lectin PNA; however, they were
stained weakly with this lectin after neuraminidase digestion. In an intercalated duct of the gland,
the apical surface bordering the lumen was positively stained with SBA, WGA, DBA, UEA - | and
Con A , with the exception of AB pH 2.5, PAS, AB pH 2.5-PAS and lectin RCA - L

Figure 1. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with
H&E Staining

Figure 2. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with PAS
Staining

y
o

A tubuloacinar gland was observed with ils secretory
endpieces containing exclusively mucous cells [M].
The intercalated duct (D] was stained moderately with H&E.

Image magnification=400X

With PAS staining, mucous cells [M] of the gland

were strongly positive, but the intercalated duct [D]
was weak to negative.

Image magnification=400X
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Figure 3. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with AB
pH 2.5-PAS Dual Staining

Figure 4. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with AB
pH 2.5-PAS Dual Staining Plus Neuraminidase

Digestion

A large number of mucous cells [M] were in deep
blue, but the intercalated duct [D] was not stained.

Image magnification=200X

The staining of the mucous cells [M] changed from
deep blue to light blue. The intercalated duct [D]
remained unreactive.

Image magnification=200X

Figure 5. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with

lectin DBA Staining

Figure 6. The Mandibular Salivary Gland of
Malayan pangolin (Manis javanica) with

lectin UEA - | Staining

e N ' 3

The mucous cells [M] and the intercalated duct [D]
were strongly to very strongly positive.
Image magnification=400X

The mucous cells [M] were unstained:_conversely,
the intercalated duct [D] exhibited strongly reaction.

Image magnification=400X
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Table 2. Intensities of Conventional and Lectin Histochemical Staining in the Mandibular Salivary
Gland of Malayan Pangolin (Manis javanica)

Staining Methods Intensities in Mucous Cells
AB pH 2.5 4

Neu - AB pH 2.5 1.=2

PAS 4

AB pH 2.5 - PAS
Neu AB pH 2.5 - PAS
SBA

WGA

DBA

Con A 1
UEA - | (o}
RCA - | 2
PMNA o]
NEU - PNA 1

W oW Ww =W
I
b b BN B

Abbreviations: AB, Alcian blue; Neu, Neuraminidase; PAS, Periodic acid Schiff; SBA, Glycine max; WGA,
Wheat germ agglutinin; DBA, Dolichos biflorus agglutinin; Con A, Concanavalin A; Ulex europaeus agglutinin-1,
UEA-I; RCA-I, Ricinus communis agglutinin -1; PNA, Peanut agglutinin.

Staining interpretations: O = Unstained, 1 = Weak, 2 = Moderate, 3 = Strong, 4 = Very strong

Discussion

As a major salivary gland of the body, a mandibular salivary gland of different mammals
shows a great variety in the form of its secretory endpieces. In cats [11,12] and dogs [11,13,14],
the secretory endpieces showed mucous cells with seromucous cells. However, in goats, the
secretory endpieces are mainly composed of mucous cells with serous demilunes, but some
serous cells were also found. In contrast, the mandibular salivary gland of mice revealed the
presence of seromucous cells. [15,16]. In the present study, the mandibular salivary gland of
Malayan pangolin showed tubuloacinar gland with its secretory endpieces containing exclusively
mucous cells. Similar results were found in the chicken [17]. Histochemical methods have been
developed for qualitative and guantitative analysis of virtually all cellular components including
proteins, carbohydrates, and lipids [18,19]. The histochemical results in a mandibular salivary

gland of the mouse demonstrate the presence of neutral glycoconjugates [15.16].
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In this study, vicinal diol group and acidic glycoconjugates were observed in a numerous
mucous cells of the mandibular salivary gland of Malayan pangolin. Lectin histochemistry
demonstrated a remarkable variety of glycoconjugates in the tissue. Lectin staining showed the
presence of N-acetylgalactosamine (SBA and DBA labeling), N-acetylglucosamine
(WGA labeling) and Galactosyl (B1—4) N-acetylglucosamine (RCA-I labeling) in a large
number of the mucous cells. Conversely, the failure of mucous cells to staining with lectin
UEA-I and Con A indicated the absence or the presence at only low levels of fucose and
mannose residues. This basic study shows that the mucous cells of Malayan pangolin is
characterized by a rich supply of glycoconjugates. Acid glycoconjugates prevent damage
to the gut epithelium [20] and the presence of neutral glycoconjugates could be evidence of
absorption [21]. The mucus secreted by mucous cells aids lubrication of the food during
passage and may provide cofactors required for enzymatic degradation of the food [22].
It is well known that salivary mucins serve as a masticatory lubricant, contributing to the formation
of a thin film, which maintains the mucosa integrity of the first tract of the digestive system.

In addition, the acidic glycoconjugates are thought to contain terminal sialic acid
residues since AB pH 2.5 reaction decreased in intensity after digestion with neuraminidase [23].
Furthermore, the present effects of digestion of this enzyme upon the AB pH 2.5-PAS
reaction of the mucous cells indicate the presence of the sialic acid residues. Intensity of the lectin
PNA staining in the mucous cells was increased .after neuraminidase digestion, this indicated
the presence of sialic acid residues linked to Galactosyl ($1->3) N - acetylgalactosamine in the
terminal position. Predominant glycoconjugates with terminal sialic acid in mucous cells may coat
the mucosal surface so as to provide an environment designed to preserve hydration [24,25]

and to protect the cell from pathogenic organisms [26].
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Introduction
The malayan pangolin (Manis  from the large salivary glands . The sense of
Javanica) or  scaly  anteaters are smell of Manis javanica is good at the location

strikingly — unique  creatures.  The of termite and ant nests 2.

The parotid
digestive system of Manis javanica salivary glands of other mammals is mainly
shows peculiar structure because of the  serous cells, secrete a number of proteins,
insect eating adaption habit. They have  fluid and electrolytes important in glandular
extremely long tongues, which covered  secretion, digestion proteins and hydration of

with a sticky saliva secreted mucins. Generally,

Address request for reprints : Apinun suprasert, Department of Anatomy, Faculty of Veterinary

Medicine, Kasetsart University, Bangkok 10900, Thailand ; E — mail : fvetais@ku.ac.th



glycoconjugates  appear to play
important roles in many functions of
salivary glands, including the defense
against chemical and mechanical
damages, as well as microbial invasion
in the oral cavity ®Y The morphology
and histochemistry of parotid salivary
glands in mammals has been the object

(5,6,7)
. However,

of numerous reports
there has been no report available on
the lectin  histochemistry of the
glycoconjugates in the parotid salivary
gland of Manis javanica. The present
study aims to reveal the distribution of
complex carbohydrates in the parotid
salivary glands of Manis javanica by
lectins

using conventional,

histochemical staining and enzyme

neuraminidase digestion methods.

Meterials and Methods

Two  adult female  Manis
javanica, weighing between 2500 - 3000
g, were obtained from Khao Prathup
Chang Wildlife Breeding Research
Station, Ratchaburi Province, Thailand.
The animals were deeply anesthetized
with sodium pentobarbital (20 mg/kg) to

overdose by abdomen injection and
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under’ gone operation for collecting tissue of
parotid salivary gland as quickly as possible.
After sample collection, the specimens was
fixed for gross anatomical study.

The parotid salivary gland were fixed
in buffered formalin, dehydrated, cleared and
embedded. Blocks were cut at 3 - 4 um,
mounted on albumin coated slides and
stained with AB pH 2.5, PAS, AB pH 2.5 -
PAS. Lectins applied were Con A, DBA, PNA,
RCA - I, SBA, UEA - | and WGA staining,
sometimes in combination with neuraminidase

enzyme treatment.

Enzyme digestion

Enzymatic digestion with
neuraminidase (from Vibrio cholerae) was
performed prior to stain with AB pH 2.5 and
lectin PNA. Sections were incubated in 0.1 M
sodium acetate buffer (pH 5.5) containing 1
unit/ml of the enzyme and 0.04 M CacCl, at 39 -
41 C° for 12 - 16 h @ The control specimens
for enzyme digestion were also done by
exposing to neuraminidase free buffer under
the same experimental conditions.

The sections were observed and
photographed under light microscope (LM).

This is study a test of eyesight observation

and staining of positive sites was assessed



subjectively by numbers indicate
staining from 0, unstained to 4, very

strong.

Results

The conventional and lectins
histochemical staining methods
demonstrated positive reactions  of
different

various intensities for

glycoconjugates in  the  secretory
endpieces of the parotid salivary gland of
malayan pangolins (Manis javanica). The
main findings of this work were
summarized in Table 1. Our study
through light microscopy (LM), the stain
with H&E showed tubuloacinar gland and
secretory endpieces was characterized
by the presence of a large number of
serous cells and a few mucous cells
(seromucous cells).The histochemical
results (Figure 1), the serous cells
showed a weak positive stain to PAS,
while mucous cells showed strong stain
(A). The majority of serous cells showed
pale positive stain to AB pH 2.5 - PAS,
while mucous cells showed intensive
stain (B). The mucous cells showed
strong staining with the AB pH 2.5 but
serous cells did not stain (C). After

treatment  with neuraminidase and
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staining by AB pH 2.5, both mucous cells
and serous cells exhibited weak positive
reaction (D). The serous cells disclosed
very strong reaction with lectins Con A,
whereas mucous cells showed pale
staining (E). The serous cells showed
weak to moderate staining with lectins
RCA - |, SBA and UEA - | (F). In contrast,
the mucous cells were unreactive. The
lectins DBA strongly maked the serous
cells, whereas the mucous cells were
moderately stained (G). The lectins WGA
moderately stained the serous cells and
strongly stained the mucous cells (H).
The lectins PNA strongly marked the
serous cells, whereas the mucous cells
showed negative staining (I). After
treatment  with  neuraminidase and
staining by lectins PNA, mucous cells

showed strong stain and serous cells

showed moderate reaction (J).

Discussion

The malayan pangolins (Manis
javanica) is an insectivorous
mammals with peculiar structures of
digestive system. Since there is no

teeth in oral cavity of Manis javanica,

there are a lot of salivary
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Table 1. A Summary of the results from the conventional and lectin histochemical tests to

demonstrate the parotid salivary gland of Malayan pangolin (Manis javanica)

Color of positive reaction

Staining procedures Acronym Specificity
Serous cells (S) Mucous cells (M)
Alcian Blue pH 2.5 AB pH 2.5 acidic GCs 0 4
Neuraminidase AB pH 2.5 Neu AB pH2.5 sialic acid 0 1
Periodic acid - Schiff PAS vicinal - diol group GCs 1 2
AB pH 2.5 - PAS AB pH 2.5 - PAS acidic and neutral GCs 1 4
Concanavalin A Con A mannose 4 1
Dolichos biflorus agglutinin DBA N - acetylgalactosamine 4 2
Ricinus communis agglutinin-l RCA - | Galactosyl (Bl —>4) N-acetylglucosamine 1 - 2 0
Soy bean agglutinin SBA N - acetylgalactosamine 2 0
Ulex europaeus agglutinin-I UEA -1 fucose 2 0
Wheat germ agglutinin WGA N - acetylglucosamine 2 3
Peanut agglutinin PNA Galactosyl (Bl—)3) N - acetylgalactosamine 3 0
Neuraminidase PNA Neu PNA sialic acid 2 3
Note : 0O =unstained, 1 = weak, 2 = moderate, 3 = strong, 4 = very strong, Neu =

Neuraminidase, GCs = Glycoconjugates, S = Serous cells, M = Mucous cells, D = Striated ducts




118

Figure 1. Photomicrographs of the parotid salivaly gland of malayan pangolin (Manis

javanica). PAS staining (A), AB pH 2.5 - PAS staining (B), AB pH 2.5 staining (C), Neu

AB pH 2.5 staining (D), Lectins Con A (E), Lectins UEA - | (F), Lectins DBA (G), Lectins

WGA (H), Lectins PNA (1), Neu PNA (J).

glands and sticky saliva in a rod -
shaped tongue. The parotid salivary
gland of Manis javanica, is located at
the backside of the ear, while other

mammals it is in front of the ear. The

lymph node is located between parotid
salivary gland and mandibular salivary
gland. The parotid salivary gland of
Manis javanica consists of mainly

serous cells and a few of mucous cells



(9), similar to these of goat, cat ® and

vampire bat " The analysis of the
histochemical results in Manis javanica
obtained with AB pH 2.5, PAS, AB pH
2.5 - PAS staining in the present work,
the mucous cells indicate a rich supply
of acid and vicinal diol groups with acid
and neutral glycoconjugates,
respectively. In contrast, the serous
cells a lesser or absence acid and
vicinal diol groups, similar to those of
Hoary bamboo rat “ with acid and
neutral glycoconjugates. The
significance of acid glycoconjugates in
secretory endpieces, prevent damage
to the gut epitheliumm) and neutral
glycoconjugates could be transport of

macromolecules through the

(12)
membranes .

In addition, the acid
glycoconjugates are thought to contain
terminal sialic acid residues since AB
pH 2.5 reaction decreased in intensity
after treatment with neuraminidase'"”.
The glycoconjugates distribution in
secretory endpieces of parotid salivary
gland  (Manis javanica) has been
studied using different labeled lectins.
Because lectins can recognize specific

(14)

carbohydrate residues in the cells . In

this study, lectins Con A, DBA, RCA - |,
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SBA, UEA - | and WGA staining is
positive in serous cells, showed a large
number of mannose, similar results were

(6)
and lesser

found in fallow - deer
mouse deer " N - acetylgalactosamine,
similar to those of fallow - deer © and
Hoary Bamboo Rats (7), Galactosyl
(B1—)4) N - acetylglucosamine, fucose
and N - acetylglucosamine residues,
respectively. On the contrary, the
negative results in mucous cells after
lectins Con A, RCA - | and UEA - |
staining, whereas positive result in
mucous cells staining with lectins Con
A, DBA and WGA, indicating the
presence  of  mannose, N -
acetylgalactosamine and N -
acetylglucosamine  residues.  Lectin
histochemistry revealed differences in
production of glycoconjugates in
secretory endpieces. The abundance of
serous cells secretes mainly of
glycoconjugates. In addition to their role
in initiation of infection, such as the
function in protection against infectious

(16)
n the

agents in the oral cavity
present digestion with neuraminidase
study, the mucous cells showed
increase staining with lectins PNA

demonstrating the presence of terminal



sialic acid linked to Galactosy! (31 —?3)
N - acetylgalactosamine in mucous
cells, while the serous cells (both
controls and digestion neuraminidase)
showed the presence of Galactosy! (31
—3) N - acetylgalactosamine residues.
In our study, the parotid salivary gland
has shown the different of
glycoconjugates in secretory endpieces
of malayan pangolins (Manis javanica).
Interestingly, the mucous cells of parotid
salivary gland involved a large amount
of sialic acid residues. Such residues
are believed to coat the mucosal
surface so as to provide and
environment designed to preserve
hydrationm). Thus, the salivary mucins
may be of primary importance in
defense against  chemical and
mechanical damage and microbial

. . . . 3.4
invasion in the oral cavity G

n
addition, they may be involved in the
processes specific for the oral cavity
such as mastication and food bolus

formation.
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Histochemical detection of glycoconjugates in the parotid salivary gland

of Malayan pangolin (Manis Javanica)
Ruhanee Munyala1, Maleewan Liumsiricharoen1, Pakawadee Pongket1,

Teerasak Prapong1 and Apinuni suprasert1

7Department of Anatomy, Faculty of Veterinary Medicine, Kasetsart University, Bangkok, Thailand

Abstract Study revealed the distribution of glycoconjugates in parotid salivary gland of
malayan pangolin (Manis javanica) was detected by means of lectins histochemical and
enzyme neuraminidase digestion staining methods. The results indicated that
tubuloacinar gland and secretory endpieces were characterized by the presence of
seromucous cells. Mucous cells showed the great number of acid and vicinal - diol
groups and acid with neutral GCs, whereas indicated a few or even absence in serous
cells. After digestion with neuraminidase and staining with AB pH2.5, the presence of
sialic acid residues.The results of lectins staining, the presence of mannose, N -
acetylgalactosamine, Galactosyl (Bl—>4) N - acetylglucosamine, fucose and N -
acetylglucosamine residues in serous cells, whereas mucous cells showed the presence
of N - acetylgalactosamine and N - acetylglucosamine residues. After neuraminidase
digestion revealed the presence of terminal sialic acid linked to Galactosyl (B1 —3) N -
acetylgalactosamine in mucous cells. Many GCs found in parotid salivary gland function

for protection cells from invasion of pathogenic organisms in oral cavity.

Keyword : parotid salivary gland, glycoconjugates, histochemical, Malayan pangolin
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