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Wagee Khwantongin 2011: Comparative Microanatomy of Digestive System in Lyle’s
Flying Fox (Pteropus lylei Andersen, 1908) and Lesser Large-Footed Bat (Myotis
hasseltii Temminck, 1840). Master of Science (Zoology), Major Field: Zoology,
Department of Zoology. Thesis Advisor: Associate Professor Sompop Navepap, M.S.

81 pages.

The microanatomy of Digestive System in Lyle’s Flying Fox Bat (P. lylei) and Lesser Large-
Footed Bat (M. hasseltii) was studied. The eight bats of each species were fixed in neutral buffer
formalin for 24 hours before dehydrating specimens with ethanol (70% - 100%) and embedded in
paraffin, respectively. Specimens (5 micrometer in thickness) were stained with hematoxylin and
eosin and examined under light microscope. It was found that only dorsal surface of P. lylei’s
tongues covered with keratinized stratified squamous epithelium and had no serous glands in
those tongues. Whereas the filliform papillae and fungiform papillae were found on the tongue of
both species. In the muscular layer of P. [ylei’s esophagus were thinner than M. hasseltii’s, but
not found esophageal gland in the both species. The pylorus of P. lylei were long while M.
hasseltii’s stomach were small and likely found in other Mammals. Every parts of M. hasseltii’s

intestine were found intestinal gland. Accessory glands in both species were not different.

Student’s signature Thesis Advisor’s signature
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Class mammalian
Order Chiroptera
Suborder Microchiroptera
Family Vespertilionidae
Subfamily Myotinae
Genus Myotis

Species M. hasseltii
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fousoune esophagus
WaoneMIsaIulae

Lumen 924AUa4 azl mucosal fold L‘ﬁlliﬂﬂ‘ﬁu Y epithelium A stratified squamous
3 muscularis mucosae YN L?Juﬁl’c]l,!,“lj\‘i lamina propia 11 submucosa 13T esophageal gland Tu
“]iz’iu submucosa %u muscularis externa ﬂizﬂﬂﬂﬁ}ﬂﬂﬂﬁjﬁ\llﬁlﬁlﬁ gUHUI 2 f’]gf’lu inner circular (1%
outer longitudinal muscle 7 $W’jNﬂé}1mﬁ”ﬁlﬁﬂﬁ ﬂﬂﬁélluilzﬁ loose connective tissue LL@i automic
ganglion Lmiﬂﬂ@:iﬂﬂuﬂf}QQﬁ fibrous layer dousou esophagus

ﬂqm%au@iamm esophagus 9& stomach

. . { y { i~ .
91N epithelium Ml stratified squamous U4 esophagus wilasuilu simple columnar
! . . ¥ g . g .
mﬂmuﬁ’uq VYOINTLINIE inner circular muscle ILVEBUUIAUUITIY sphincter ¥U muscularis
' 9 ' Y
mucosae YOI esophagus 18 stomach 14HgaLNUOU FU outer longitudinal (TUHLNAUT

fibrosa BOUTOLUBNEA
NIZINIZDINIT
USAIU first chamber, body 1ag pyrolic #UNANIUNUIVBY mucosa WU fold BU

o ¥ 3 . 3 . S ¥ {
1W111naeAna chamber H¥U muscularis mucosae U YU muscularis externa Wunduile

9
. . . . v I
{SOVLIUY inner circular LAY outer longitudinal ¥UUBNE AU serosa
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. . . { @ I 1 . { ' A
First chamber 923 gastric pit au oa lidludinves gastric gland ﬁwamzﬁﬂ?{mwu@

=} | = Y ' ' . . s Y I R A Ay '
m3Jamﬂmm‘ummmmgizmw gastric pit HASUDULEAAATUAWYIAAT VYNNI

. . " 7 . {a &
Fundic 923 gastric pit aNNINAIULTN 1¥AA W gastric gland NAAT 19 (TuavuAY

v Y ' 7 3 ] I\ Aa A Y A P Y a S
N3 AIULLIN Lﬂuﬁ’mmaaiu gastric gland ﬂ”lua”lx‘]‘ﬂ@]ﬂﬁﬂlllllﬂ’ﬂllﬂ'.]"l\i(lﬂalﬂfl\iﬂllﬁ?u!ﬁﬂ

s a

v
o 1 1 o <
Pyrolic 93] gastric pit a0 1nALAEIAUAIU fundic 1A gastric gland FUY) HUIBAANAAT

LK) @ 1 4 1 { 1 {
Tarq liiFanuiin uazdiumaaves gastric gland muaniaaddunuauanitosnga(ug

4In)

o . I . .
D10 gastric gland a9 Ity muscularis mucosae, submucosa, muscularis externa

LIAE serosa

v
[ % a A

A o I A A 4 g !
IWANIANVYIYG waam@a“lm (clear) 7D cell N1 gastric pit 13U clunmar cell (@

]
a A

& - £ o g9 12 ¢
cytoplasm Wuaanaa e 19In Ao mucogen (mucous) 90U 11 nucleus llﬂagmgmmmmaa
° Y Y
aldaudu

%’u mucosa 3 epithelium (111 simple columnar 1l goblet cell LUNTN ANHAULVDI villi 812
imqﬂﬁ'mdwwm&i?u mucosa b1‘L!"]%°L,! lamina propria 1l gland Y99 Crypt of Liberkuhn %uﬁﬂ@"ﬂ
muscularis mucosae “l,m‘?u lamina propria U32nOUAIY connective tissue 3 lymphocyte !,miﬂﬁ]ty:
@18 muscularis mucosae 9193 smooth muscle HEARIDBANTIS Crypt of Liberkuhn %zé’}’uﬁl@:

ATIFIUUDA villi
o 9
aldaunana

9

o @ I

¥U mucosa Wanyazlu longitudinal fold (submucosa a1 fold ﬁ)ﬂﬂ) villi 3
dnvazHoNg nazagaanuuIn Tuunuved villi Yszneuaie connective tissue triilouiinylu
o 9 Y e = 1 dy ) Y Y . gszlz a A
a1 1damdu villi aetidaneuranua@oniigr lda@auadu Crypt of Liberkuhn &4 gland 9211lah

FIUATIFOIINTENIN villi U goblet NI NBYILHINepithelium 1IN
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aldamane

3 [ 1 o o 3 [ 1
HUFAUINNTIAT 8961 TU longitudinal fold Yialng) 4 fold Tasuaag fold 92
o o [ ~ I 49! 1 1 1 dy o Y
ATIHINULASHUY LAzl fold ﬂlHWﬂLﬁﬂ!L‘ﬂiﬂﬂJHNW@gi%ﬁ’JN fold 1Wﬂlu foldumﬂmmq lumen
9 Y
AV submucosa G]"IiJL"‘ITﬁJﬂL! fold @%)’JEJ ¥U muscularis externa UHU inner circular I HUINI

outer longitudinal

& 3 . < <3 . A <3

ANPULVDN epithelium N1 gland (crypt) 11l simple columnar N4 goblet cell 13l
o = R 2 . A ~ @ Y X
IUIUNIN U lymphocyte mwagm"lﬂ“lwvu lamina propria  N1FLTYIAIVIINATULIUD

Y
muscularis externa AA1EAUE I 2 FIULTH UATLTHUIUVUNINAI

@ﬂl%ﬂh@if]ﬂl’f)ﬁ anorectal junction 21agun simple columnar Nl goblet cell 41N
< . v < o Y Y A 1A @
WU stratified squamous YIUU gland ‘llfNﬁTllﬁﬁlﬂfﬂ‘] YALFONAD UN1INTTITYAIVDN
¥ 9
AANIHBITIUVDY muscularis mucosae 5EHIN4 lamina propria L@¥ internal sphincter YU

submucosa YNUIN
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v a d k% an v J
anymzmmammmﬂﬁmmmmmaﬂnmamjmnnma (asany, 2544)

< a v
1l epithelium 11y stratified squamous ¥UA nonkeratinized 1 filliform papillae LUNINDY

WU mucous gland {18 serous gland N3 gmfmgj
NaoAdIYg

. o < . 1 [ .
1l epithelium 11 stratified squamous 16 13 WY muscularis mucosae AABANIINYIIVOY
2 . . & y & g N\ . . '
esophagus YU tunica muscularis dundaniioa1snd outer longitudinal {t@¥ inner circular ualu

[ I ¥
esophagus a7m1/a189z 8 inner circular 1 undNioi3 o1
NISINICDINIT
= . 4 I . ¥ q = q .
U epithelium 11l simple columnar Narua lae cardiac 3 muscularis mucosae U4 tunica
oA ¥ 2 I 1 = . . < 1 =< v
muscularis 43 ¥U %uuaﬂqmﬂu serosa @IUUDN fundic ¥ gastric pit Wusesdnun aau
k4 9
pyrolic 1l gastric pit AuUNN NUlymph node 1u%U tunica submucosa
o [
arldan

Duodenum W1 epithelium 1l goblet cell Lmiﬂ’ﬂij 1 villi ”lu'qmm M1 lumen A4

9
o . ]
WU tunica submucosa I Brunner’s gland N3 zmaagmnﬁ'@a

Jejunum WU goblet cell 4NN epithelium 08 U striated border S1UIUNIN T villi g9 WY

Ed
lymphatic nodule UN7 ﬂflgﬁluﬂfu tunica submucosa

Y ]
. . Y a o A =
Ileum WV plicae circulares 11N U goblet cell W1N villi menazihu i crypt tuaqlida

Y
N1 muscularis mucosae 8NANNU lymph node 11U submucosa
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a 1&g

1] Y
Colon 13 villi g plicae circulars Glmgumﬁuﬁummm lumen WU mucous gland

= v Yo g . a 2
iWugiladie aonldd 118N Fu tunica submucosa 8 lymph node ¥INAU

£
Rectum 143l villi e9u plicae circulars @8 11 1% fumen n319 0 goblet cell UM GININL

3 o
mucosal gland Ad1eg1laen ldiTudauun

1 I o ! . .
Tsiueniilu lobe Usznoudie hepatocyte VIUIUNIN TEHIN hepatocyteﬁ sinusoid

1UN3N0Y N portal area 1A central vein NTEI180Y 1A
duoou

[ I~ ]
ﬂi&’ﬂﬂﬂ@%}’wﬁﬁlx‘iﬁ]uﬁﬁl exocrine portion U acini ﬁ“l/lﬁ]ﬂ@%}i]ﬁl simple columnar
p 1 p

. . . s 3 . 1 o 1
epithelium 9% endocrine portion 1) islet of Langerhans N3 zmaagﬁlu@maau

g = ~ o b Y . vy '
wen1ni lumMIANEUNEINUANYDIA19ATI Iwasaki Lazane  (1987) las1earuan
. . U 9 Qy = Y A [T =® 9 z:ltij A A
filiform papilla JU@IUNIIVOIAUTNIIN UM TTUAT 01115 VIADINNUHINTE1Y Pastor LA
Y
AN (1993) LAY Son LATANE (2000) JAT1BIUNVTIUAIUNA1VBIAY filiform papilla 92T
ds! A 1 =R o Y A A a a
Yansurandu eselunsgatuerns Pneunsznauuazngansisulumsnuemisves
Aaru lndeumzioniiasluvmgAiue11s Park ag Lee (2009) 1d51801umuqususe
Y 9 H 9
UIUNINVY fungiform papilla AI1Y papilla ¥HAHITMINAMANIUMTSUT N5 1zRLITY
o a g I @ 1 {Aa t:y
FIUIUVDI papilla ¥HAH T UAILIUENDIANUHAINHAWVDIDIMITNAU LAZUUIAYDIAU

Tudaiudazytia (Hwang 11a¢ Lee, 2007)
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1. @]’J’E]EJNﬂNﬂ"I’JLL?JllﬂﬂWﬂﬂEIN LLﬂ%ﬂNﬂTJ‘IﬂWHG\HI@iﬁﬂJ FUAAL 8 A1 (LW?{EJJ 4

< ad
gunsamazisms

ginsal

(9 = (Y
A LLAZINALNY 4 917)

2. gilnsalanAn

2.1
2.2
23
24
2.5

AUIIANAIIAT

AFIVIAAIVUIA 15 x 15 X 30 B,
A [}

PINBNIY

A

10N

tern'lf

N353 lnsrda
1hnAw
S A
WY
1AM
£3099719A12

n3z1/nABIRNAINULNAY

4. A31A3

4.1
42
43
4.4
45

4.6

Normal saline (0.9% NaCl)

10% formalin, 10% neutralbuffer formalin
70%, 85%, 95%, 100% Alcohol

Xylene

Paraplast

Jelatin
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4.7

4.8

Sodium phosphate monobasic;NaH,PO,

Sodium phosphate monobasic,anhydrous ; NaHPO,

4.9 Diethyl ether

2 A A A = '
5. Q'ﬂﬂiﬂ!iuﬂ1§L@ilelL1!'E]LEJi’)§]UﬂQﬂ1§ﬂ18§ﬂ

5.1
52
YGLL L RERTIAN
5.3
5.4
55
5.6
5.7

A ~ A A o e ..
mimmiﬂmuawaamium (Automatic tissue processor)

A a . o ~ X A <
A3 99HIDANIT I (Dispenser) Llagﬂqﬂﬂimiuﬂ1§l@3ﬂuluﬂlﬂ@ﬂulﬂu

Microtome LL81¢ microtome knife
1 dil A a A J s p
D WADYLUBIYD(water bath), 120191 uazmimquﬁ"laﬂ (slide warmer)
o o J Y v .
gilnsai lunmsihaladn1s 1aun slides, cover slides, permount
L
ddownil nazginsallumsdond

. 2 1
Light microscope uazqﬂﬂimmﬂgﬂ

22



23

ad
IBNII

< @ ] ] 1 a 1 o v
1. Lﬂ‘]JG]’J?JfJN?g]}NﬂTJLLiJUlﬂﬂ1ﬂﬂﬁN mnmamu%}w fl].thiim ﬁ UIU 8 6D
9
HAZANAINUINAIYHADE 8 @) (mﬁwf4 @1 taginenie 4 @2) MNFUNN NNUUAIFAIAE
a ] a I 1 ] U
NNAUDTINT umwmumwﬁaemﬂumuq WY #IUUDY esophagus, stomach, intestine
T g 1 ot . . . [ 1 L]
(it udaiu duodenum, jejunum, ileum L8 large intestine) a0z 1TV VY089 1T 15U
o o @ 1 o 1 g 1 ?,', o Qy ¥
51 mmmxﬁﬁmmimmmmmmazum;ﬂumuq mﬂuuuwmﬁamﬁwﬁﬁﬂ 0.9% NaCl
o . ¥ 9 - A 4 = < A o ¢
¥19® normal saline mﬂuumqﬂlmumﬁmmmu@wmumzﬂu‘uaaﬂwawwu (ﬁfﬂﬁﬂ‘]&lﬂl,2545)
Y ax [ da' [ j} A 9 . A A
AYITNITAIU MINITANANINLIUBDLED A8 10% neutral buffer formalin Hamsenaune

(Luna, 1968 819 lusndnwal, 2545)

- 37 -40% formaldehyde 100 ml
- thndu 900  ml

- Sodium phosphate monobasic;NaH,PO, 4 g
- Sodium phosphate monobasic, anhydrous ; NaHPO, 6.5 g

1 g I ]
u Tushenasan wdluna 24 %3 1ug

k3 ] Y '
2. Muiieito (washing) Tasmsaraliingseah lvaru 14a1 30 w1 - 1

¥ T4

[ g dy d‘ . dy ﬁl Y ] 4
3. YUIUMITVIAUIBDNIINUBLYD (dehydration) TagiioloIzA0IHIULDAND 8D A
v v 9 !
mﬂszﬂuﬁﬂﬂqq A0 1TU1IN 70%, 80%, 95%, 100% uaz luupazseauIziIUaInsa iouda
e 1 4 a oA dy Y A = dy A o L2 . .
HIDDNBYNANYITM 1“ﬂ15ﬂ§]11@ﬂ"li‘ll!i"li]%i‘lﬂﬂi’f]ﬁl@iElillumﬂ’f]’f)ﬁiuﬂﬁ (automatic tissue

processor)

o J o { 4 .
4. msviaueaneaeaiavinliloela (clearing) Taoldans la@u (xylene) 11

H =) 9

A 3 A Yt = A o q v A A
Llﬂuﬂuﬂlﬁgm'ﬁﬂNWi@Mﬂ‘ﬂgalﬁuﬂ'ﬁllﬂiﬂ“]fllsllENWTD"W‘IL! u,azmclmuewaﬁlﬁ
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= )\ . . o = 2
5. MIUNINTUUDINITIHU (infiltration) Tagmamlunmznmaiurnaouman

Y g’/ a 9 9 1 a " Aa = A
Gll!ﬂ’é]‘l] Tﬂﬂmqqumaﬂwqﬁﬂmimwa@umaaﬂlmWﬁMu”lmﬂu 5 DR UTATUE oLl

U

° < ~ a Y 4 A R o
‘mmﬁLm’iﬂﬁlmi)zLﬂaEJUWﬁMuﬁamemﬁmﬂN AL 30 UIMN D3 1 GI)"JI?J\T

Y 1 ) 9 [
6. vnitewe lUdelumistlu (embedding) tiiotiio@orumsunsndu Taswis 1wy
~ 9 9y =2 ) dy A a 9 1a J A a ~
Foviosudrvaiuilowerdilumsiilunasumar lagve lsuinuwiluglamasuEon

9 [
nsgnalane (mold) weoamI I lurasuvaladlunsznalanzudrduiions 1insanais

[
=1

g Yy a < 1 ¥ = a9
NITMI i]1ﬂu‘Ll‘Vl1blﬁUﬂﬂﬂW”li”lWH!ﬂuIﬂﬂﬂTﬁﬂa@u"IT]NQEHW{]?J‘W@Q

[ b 1
7. hwaenmailulidalaslHinsed luTas Tay (microtome) Aatiioidoiiutry

Y 4 o L A A o I T a J 4 9
VN 11@] mﬂuummmﬂawNmmmmugﬂmmumqllﬂmuuﬁ"laﬂ (affix) INUULUY

£l

o J o J 4 <
nsz1IUMsfend HE wazihaladn1s udniligaield light microscope tregiliemu

Y
UGG
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a d
HWalasINIM
Wa

MINMIANBIPANSINIAVDITTVUMUAUD T IuA NI Tnmanauagfen1n

= 1 9 [ dy
ynuaulalug ldnasail
1.84 (Tongue)

L1 daundvesaudreaniud linanats (M 3) Aduuu (dorsal surface) Y&e
keratinized stratified squamous epithelium (Ep) AIUFIMUAN (ventral surface) ‘]_qlﬁj”clEJ non-
keratinized stratified squamous epithelium W1 filiform papilla (Fi) 2 A o anvauzurau
o unuNDUINUFIUTIUe AT tazdnBuZIIRAND S NUANAIUNANS filiform
papilla ﬁ’mawﬁﬂﬁﬁ%’mmmmwau (keratin) 141 @ WU fungiform papilla (Fu) ﬂizmﬂﬂgj
i R uYeaY saaa s lamina propia (LP) Falsznoudaeiiioneilsyau
(connective tissue) AAATTIUFUNEINIHD (muscular Tayer) F91)5znoudrendiuiioans
(striated muscle)ﬁmﬁa"lajwmmiu NUKADALADA (blood vessel) wag luafy (adipose cell :

b4 1 v
Ad) Yuilszam (ganglion) t1aztilowoilsz U (connective tissue) nsnogna
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H 1 Qy 1 1
mwﬁ 3 aﬂHm%‘ﬂNi]aﬂ1EJ’m’Iﬂﬁ’Ju‘Hfﬁﬂlﬂ\iﬁuﬂjﬂﬂﬁ}’ldﬂnlmllﬂﬂ’lﬂﬂa'lﬂ dorsal, D; ventral,
V; fungiform papilla, Fu; epithelium, Ep; lamina propia, LP; connective tissue, CT,;

muscle layer, ML 11ag blood vessel, BV
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U 9 2 oy 2 Il A IS4 Y ' Y
1.1 ﬁ'Ju‘HlH“Uﬂ\‘]ﬁl!ﬂNﬂTJﬁWHﬂNIGﬂWﬂJU (MINN 4) WIATUHVULAZATUAINYNIY
non-keratinized stratified squamous epithelium WUNY filiform papilla ﬂi$%1ﬂ®§:ﬁ3"lﬂ UVINUA?
2 1A 2 o g y a d 4
ATUUYOIAY WU fungiform papilla DYUTIUMUTINVBIAY DAAINININTUBEY AN T UTU
. L % ¥ 9 A v vy X A o d
119¢] YD lamina propia oaaausunauie Ysgnaualgnaiuiioanaisodsa ) 3 un
9
ﬁ’ﬂ UHIAT LUIUDU UASHUINLYN uazwmmaaﬂlwu ﬁﬁ@ﬂlﬁ@ﬂ gaziluilsgan UNInoy

' vy &
FEUIWNATUIUD

v Y
MW 4 dnvazmegameimaaudiuniivesdennayryau Talve) fungiform papilia, Fu;

taste buds, T; filiform papillae, Fi; lamina propia, LP; adipose cells, Ad uag

epithelium, Ep
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Y v

12 aawhevesaudenut Innianae (Mwi - 5) AISIUDULYAIY keratinized

stratified squamous epithelium AIURIN TL!’G'N‘]J@%I 18 non-keratinized stratified squamous
[ a 1 Lo &
epithelium WY filiform papilla nagesyiamoudIuviinvesan dnaan i uyy lamina
. A 9 dy A = v @ [] ] I 3 3‘; Y dy = %

propia ‘mJi:ﬂa‘umﬂmameizmuljmmnu"luwmuuu oaaaN Y UTUNANILBA8IT IR
I 2 1 H a a
11l 31U ﬁﬁ] HUIAY BUIUDU LAZHUINLYY NUADUUIDTY FUA mucous gland Lﬁﬂi‘lﬂuﬂlaﬂﬁ

wuad lviu Dulszam vagiduideaunsneginaly

i v .
PMNA S amgm:‘nNfgamfnnmmuﬁ’wfmaqaummﬁ’nmmm"lﬂmﬂﬂan Filiform papillae,

Fi (Figure A-C); mucous gland, Mu; duct of mucousgland, Du; adipose cells, Ad uag

muscle layer, ML
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1 FY L 9 = [l A a g Y ! 9y

1.2 mumﬂmmaumqmmwwuhimg (9NN 6) AIATUVULUASATHAINAIY non-

.. . . . . . 'y 9 £
keratinized stratified squamous epithelium WU filiform papilla NTEWBYATUVINVDIAY WU

. . ] Y @ @ 1 U LY 9 Y
circumvalate papilla DYADIVWNUDILUINA AN LL%’IZENW‘]J’J']ﬁiEN (crypt) BYVITIUATUUINUDN

2 o 1 g 1 o v 3 { g a
au m'e'mwuwmimmamﬁﬁuwmmmﬁﬁmmzﬂmmmﬁm WU lingual gland MINBUR
T 1 v v X 0 Ao o o3

serous LL81¥ mucous gland Funmuilelsenaualena1uiaa e UIUNINNIT oA 1Y U 31U

Y A o 1 = @ [ 9 2
wuLﬁumammzmaaﬂwuwummﬂumuwuwmau

H y 1 1
M 6 aﬂymz1/1Nfgammmﬂaumuﬁ’wmmﬁ’nmmwg?mh“lﬂm circumvallate papilla,
Cir; filiform papillae, Fi; taste buds, T; crypt, C; serous gland, Se and mucous gland,

Mu



H o a 2 Y m o Y
ﬂﬁNﬁ 1 ’dﬂ]elmz‘l/]Ni]aﬂ1ﬁJ’Jﬂ1ﬂ"UE]\‘iauﬂNﬂTJLliJhlﬂﬂ1ﬂﬂﬁN (P. Zylei) Hae ANANMIYPHYAU

Talviey (M. haseltii)
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=

U

Taseadha

P. blei

M. hasseltii

Epithelium
- Dorsal surface

- Ventral surface

Filiform papillae
Fungiform papillae
Circumvallate papillae
Adipose tissue

Lingual gland

Keratinized Stratified

squamous

Non-keratinized

+

J’_

+-

+

Mucous

Non-keratinized

Non-keratinized

+

+

Mucous and Serous

wnemn: + = Wy, - = Tdwu waz +- = nuaAsuIaiBenIeNIEIN
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2. 1ia9A01%13 (Esophagus)

ey g < o = gy
Via’aﬂmmmaﬂymztﬂuﬂﬂmmmaﬂfJn@memEJTJ"IJ?Na1ﬂ®°lumiﬁﬂmu“lﬂum

I [ 1 1 1 I e
naoaIsoontuaudIufe diudu diunais uazaiulaty aail
2.1 Hasao MmsaIuduveIdaaul lnnanais

Y
1 o < . . 2
Lumen V84900314 3] longitudinal fold L?]EJ”] NuIUaNTeY Ny epithelium ¥UA
g U I 1 1
non-keranized stratified squamous ¥U muscularis mucosae UINNIN §IU submucosa Wuaiun
< o = Y Yy A . .
LWL!Lﬂu‘]fﬂq@tWiW%WunJ'lﬂ‘qu@‘]JiZﬂﬁﬂqﬂﬂﬁﬂ!ﬁulﬁ@ﬂﬂﬁ)ﬂ LIae connective tissue HUAIU
4 . Y 9 X o = o o
¥ muscularis externa ‘]J’i%ﬂf)‘]Jhl‘ﬂﬂ’)flﬂﬁ']i]!,u’ﬂLiEJ‘]JL’iEI\WI’Nnillll‘l’lfﬂ’lllﬁgllu’)‘ll’)'lﬂﬂ‘]J‘H'd’E]ﬂ

9
@ < F . d
91115 TUUDNYIU connective tissue TN ’s%}’e']il’i’e')‘]J‘VIE) esophagus

MNA 7 MNAAAINYINAIUAUYDINABADINITVDIA1IAI 1AN1ANAIT Smooth muscle,
Sm (Figure B, D); non-keratinized stratified squamous epithelium, Ep (48 Striated

muscle, St
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U 9 Y 2 1
2.1 14aaﬂm‘ﬁ15ﬁauﬁummmﬂﬂnt‘mgﬂuiﬂmfg

1 9 . . - ° s 9 . . a

Lumen V04910n319 U longitudinal fold L?]EJG] IUINLNUDY W epithelium BUA

. . 3 . 9y Y dy = a @ ]

non-keranized stratified squamous ¥ muscularis mucosae UszneumendiuiioiFeuiseadaly
I ! N ) . . 3 .

1Wuseitoy 99U submucosa 1 UBUVI99) VDA connective tissue FU muscularis externa
Yy Y &' = . . 1 a . .

UsznevlUarendruiioiS oy inner circular muscle 1AV ttazdl outer longitudinal muscle

9
unsg ﬂﬂg‘ﬁN YU serosa WU connective tissue V) douseumne esophagus

MW 8 MNARNINUINAIUAUYDINABADINITVOIA 1A HYAU TaTHE) non-keratinized

stratified squamous epithelium, Ep tta1¢ Striated muscle, St (110 C); Smooth muscle,

Sm (MW D)
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4 Y a ' 9 Y U Y
ﬂ1§1\‘iﬁ 2 ﬁﬂl&lmgﬂ%ﬁ]ﬁﬂ'lf]')ﬂ'lﬂWﬁ’f]ﬂ’f]'Wi']5ﬁ')u@]uﬂl@ﬂﬂ’l\‘]ﬂ'l'lllllhlﬂﬂ'lﬂﬂa'lﬁ HAZANANIY

nyauTalng
Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Non-keratinized Stratified Non-keratinizedStratified

squamous epithelium

Loose connective tissue

squamous epithelium

Loose connective tissue

- Lamina propia

- Muscularis +/- (circular longitudinal +/- (circular longitudinal smooth

mucosae smooth muscle) muscle)

2. Submucosa Loose connective tissue, Loose connective tissue, blood

blood vessel vessel

3. Muscularis Striated, smooth muscle Striated, smooth muscle

4. Serosa connective tissue connective tissue

Waeng: +- = nuAoud ey
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1 9 ] 1
2.2 ﬂﬁ@ﬂ@"lﬂ']iﬁ’)uﬂﬁ']ﬂﬂlﬂﬂﬂNﬂ']’JLLil'lﬂﬂ'lﬂﬂﬁ']\i

1 1 1 Y . . o 3 9
Lumen UDNDLAUNINYADADINITHIUAU longitudinal fold AL NUIULANUDY
9 9
N epithelium HUA non-keranized stratified squamous YU muscularis mucosae VNN FU
I g { @ @ 1 )
submucosa 1 UFUNTNIT509@IUDI connective tissue 138902081912 IN) ¥ muscularis
Y Y dy = = o (% 2
externa ﬂizﬂau"lﬂmﬂﬂmmumsamimmmmammmazumm’mﬂﬂﬁaaﬂmmi FUUBDN

< . . Y !
11 fibrous connective tissue U ADNTDUND esophagus

MNA 9 MNAAMUYINFIUAAIVBINABABINITVDINIA1ILY 1AA1ANEI Smooth muscle,

Sm (Figure B, D); non-keratinized stratified squamous epithelium, Ep (182 Blood

vessel, Bv



35

1 9 = 1]
2.2 ‘Viﬁﬂﬂ@Tﬁ']iﬁ’luﬂﬁN“UE)\?ﬂNﬂTNﬁWHﬁHIﬁGlWﬂJ

1 1 1 Y . . o 3 9
Lumen UDINBLAUNINYADADINITHIUAU longitudinal fold AL NUIULANUDY

Y 4
WU epithelium HBUA non-keranized stratified squamous YU muscularis mucosae WU RPN

A ~ @ I 2 ) I 2 g
LiEJULiENﬂ’ﬂuuu’)fﬂ’]!ﬂu“]ﬂiﬂu? ¥ submucosa W UFUDI9UD connective tissue ¥U

. Y Y ,:ﬂ’ = . . [l =

muscularis externa Y3znou 11/@2end13iioiS o inner circular muscle 13ATV29 1Azl outer

9
longitudinal muscle LL“I/IiﬂE]QﬁN PU serosa WU connective tissue 1149 douseumne esophagus

MW 10 MNARAINYINVBINABABIHITEIUNANVBIANAIYHYAY TaTHY Striated

muscle, St Smooth muscle, Sm(71W C) L48% non-keratinized stratified squamous

epithelium, Ep (919 D)
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mzmﬁ 3 ﬁﬂlﬂmgﬂNfQﬁfﬂEJ’JIHﬂﬂﬁﬂﬂﬂﬁ’iﬁﬁ’)uﬂﬁ%‘]ﬂl@iﬂ%ﬁﬂ1’J!L3Jl1ﬂf‘l1ﬂﬂﬁN UAZANATI

yryaulalng
Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Non-keratinized Stratified Non-keratinizedStratified

- Lamina propia
- Muscularis
mucosae

2. Submucosa

3. Muscularis

4. Serosa

squamous epithelium

Loose connective tissue

+/- ( circular longitudinal
smooth muscle)

Loose connective tissue, blood
vessel

smooth muscle

connective tissue

squamous epithelium

Loose connective tissue

+/- (_circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

smooth muscle

connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUDY
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2.3 vasaomsaruagvesdanniulnnianai

9
Lumen ‘UEN‘VITE)ﬂ’sl'Nﬂ’J'lﬁaﬂﬂfJ'lﬁ"liﬁ'Juﬁu longitudinal fold L?lfl‘"] sz 4-6
9 9
®U WU epithelium BURA non-keranized stratified squamous ¥UH muscularis mucosae VNN FU
I g { @ @ 1 )
submucosa (U UFUNTNITF09@IUDI connective tissue 13890108191 AIN) ¥ muscularis
Y . o g <
externa ﬂigﬂﬂﬂllﬂﬂﬁﬂﬂﬁ'lllluﬂﬁEl'lJLiENG]’J@]'I?J‘U'NQT‘I‘]JVIﬁOﬂ'ﬂ'IW1§ ¥Uuondu fibrous

. v '
connective tissue YN ADNUTOUND esophagus

d' (3 U 9 1 1
MNN 11 ﬂ']WGlﬂﬁ']3JGll’J'l\161]E)\‘Wi'ﬁE]ﬂf]']1’i'liﬁ’)uﬂﬁ'lfléllf]\‘]ﬂNﬂ'l’Jlmulﬂﬂ'lﬂﬂ'ﬁ'N Smooth

muscle, Sm (Figure C, D); non-keratinized stratified squamous epithelium, Ep (182

Blood vessel, Bv
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2.3 nasaomsdivtlarsvesnsnnyryanlalug

1 Y [ 1 . . o

Lumen ﬂlﬂﬂﬂﬂiﬂmﬁEl\iﬂﬂﬁﬁf]ﬂf)'l‘l’i'liﬁ’)ﬂﬂﬁ']\i longitudinal fold g3 91UIU
= o - . . g .
aniios wu epithelium H¥URA non-keranized stratified squamous HU muscularis mucosae WU

y A A A o 3 & 2 & 2 . .
ﬂmmuaaiamimmiuumanﬂumuﬂm ¥U submucosa WUTUVI9UD9 connective tissue
) . v vy & . . ' ~
U muscularis externa Y32nov1UA18nd10H0iT 0 inner circular muscle 14ATU9 wazl
9

outer longitudinal muscle DAIUUBN FU serosa WU connective tissue 1199 AOUTOUND

esophagus

i 12 mmdamuemdiularsvesnasnomsvesdenyryan Ialve) Smooth

muscle, Sm (Figure A, C ) L481 non-keratinized stratified squamous epithelium, Ep

(MW B)
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Y 2 1
Aanyryaulalvgy

Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Non-keratinized Stratified Non-keratinized Stratified

- Lamina propia
- Muscularis
mucosae

2. Submucosa

3. Muscularis

4. Serosa

squamous epithelium
Loose connective tissue
+/- ( circular longitudinal
smooth muscle)

Loose connective tissue,
blood vessel

smooth muscle

connective tissue

squamous epithelium

Loose connective tissue

+/- (_circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

smooth muscle

connective tissue

Waeng: +- = nuAoud ey
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’Qﬂﬁﬂuﬁii’)‘"ﬂﬂ a1 IIUATNITINITDITNT

H ' 9

ﬂ'lilﬂ?lfluLL’]J'(?N‘VI'Ni]ﬁﬂ'lfl’Jﬂ'lﬂGllﬁJiL’Jil!"gﬂ!"?ﬂ'ﬁ]Nﬁ’ﬂ"“@\?‘i’l\?ﬁ}']\iﬂ'l’llmllﬂﬂ'lﬂﬂﬁNLLﬁ%
v a 1 Ao A - = .. .
ﬂ13ﬂ13ﬁwgﬁuTmim{;ummmmumm%m epithelium M3 non-keratinized ~stratified

{ I . 1 2
squamous U®Y esophagus EBIGEAISIE simple columnar mqmuﬁ'uq YOINTLIWIZDINT BU
{ <3| 1 ?

VYBINAWIHD inner circular muscle HMIVeNBULIAR]Y sphincter §IU¥U serosa WU connective

tissue VYN %?Ilﬂllﬁﬂﬂﬂﬁf)ﬂﬂ1ﬂ"li

MNA 13 ﬂ?Wﬁﬂ@l'ﬁJEI'I’JGUE]\1fﬂqﬂl“?fﬂll@i@i%ﬁ’j'lﬂﬂﬁ@ﬂ@1ﬂ'lif'f’J‘LlﬂaWElfT‘]JﬂimW']%ﬂ']ﬂWi“UﬂQ

ﬁﬁﬂﬂ’l’ﬂjﬁ‘g}ﬁﬂi@liﬁi}j Esophagus, E; stomach, S {81¥ Smooth muscle, Sm
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3. NILINILD111T (stomach)

Y [ 1 [ 9 1 Ao I
ﬂﬁgLW13@11(715‘11@\1ﬂ1\1ﬂ1'3ll1]ulﬂﬂ1ﬂﬂa’l\1%']ﬂﬂ']5ﬁ\?Lﬂﬂﬂ')flﬁ'llﬂa"lilaﬂymﬁlﬂugﬂ

]
v o v v A aAA v

' I 4 U
10NYT T NAUVI UAIU fundus “I/IﬂJ’dﬂ’HtL!zL‘]Juﬂi%tﬂW%ﬁuﬂﬂﬂ‘l’lNﬁHuﬂ%\‘l HagiaIuvod

Aa I ' o @ 19 1 Yy 9 @
pylorus Ny ﬂymmﬂumsjn‘naﬂmaﬂﬂaumaqmuuummmu body umﬂauﬂau‘lﬂiu

a a ' I 1
NANI 11!‘VI'Ni]‘a’mfJ’Jﬂ1ﬂLL‘1NﬂileH@TVHiLﬂuﬁnlﬁ’Ju ﬁ’ﬂ cardia, body 4L81& pylorus

3.1 ATLMNIZDINITAIU cardia VOIR19A1ILL IAnIANA1S
I U A & g U d'd:i} Ay A a a .
dudrunaennraono1nis Fudluaiuninuniosiga NUUTIUIN sphincter
~ IAa a g’/ Yy . . . = 3
aswiieshinladmas ¥4 mucosa 1JA18 simple columnar epithelium U cup-shaped zone 11l
@13 mucus UNAGUUITIVADUVUUDY crypt WU rugae NI fold  FIINAININUUIGIIVDY
S . . . < i ) = 2 ' Ay g
ATLINILIMIS UMT invagination 11111% gastric pits Fatlumailavessevuinaisidesly
£ I & g 4 v W ] [
ASLINIZOINIT YU lamina propia I UTUVOUHDIETOUTLAUIZVIAINUBEIIHAING LLAZADY

E y 4 <3| ? {
’c’f%}Nuﬁlﬁ)EJ ¥U muscularis mucosae L‘]JW]S‘IJ‘UN“] ‘ll’é]ﬂﬂ’s%ﬁillﬁﬁ]ﬁﬁm

NN 14 MNAANTNVINNTLINIZOINITEIU cardia meaﬁ’nmmaﬂﬁmﬂﬂaw smooth

muscle (Figure C); gastric pits (D10 D) L8 gastric gland (N1 B)
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NIZIMNIZDIMITVRIANAMIYHYAN Ta Ty anmsdunaaltea)ariivina@nuin
o I v @ 1 1 o I y [
anbauzitlugUdadns 1 idau fundus Dilanuzidunszihzgusonnedudnaaniios uaz
I g’/ J o ! ' . . 1
pyrolus 1 unszihedunearear ldadu duodenum @3UV04 pyrolic  sphincter HA1115D
o < Y Y 1 1 A < I Y @ * a a}/ 9 dy ~
dunafiuldaieandar nanfaesziiviusesasa lasdratanusunannsundiuiioh
: I a ] I 1
wlaenlaidlu sphincter TumsAnyInsgameImaulenszimzeImsiluaudIu Ao cardia,

body L8 pyrolus

3.2 NIZINNZBINSAI Cardia YoIR1AIYHYAY Talng
I 1 A 2 g U Ao cﬂl A v =i a a .
WuaiunaevInasno11g mgﬂumumuwuwuawqﬂ AUUTLIUN sphincter
= ida a g’; Y g . . = 2 . A 3
aswiieshinladmas ¥4 mucosa 1JA18 simple columnar epithelium 4 gastric pit Hlaseasna
I ! @ 3 “ 2 a ax aa Y =R = A A YA @
Wune@ey aaunilu gastric gland FIAATININDNFAULUY %QWULWHQU?D’EM‘VIiﬂaLﬂﬂQﬂU
9 k4
. a o y @ <3|
spincter A2 13 1IWUVOS fundus FU muscularis mucosae WU AANIHBIToVIF 897 T uilu
Z Z 3 2 Y=o g .
FUKWUT YU submucosa 1 UFUUIIVOY connective tissue FU muscularis externa ﬂizﬂﬂﬂ'lﬂﬁghﬂ
k4 9
ARUHBI30UAD inner circular muscle L@zl outer longitudinal muscle ¥U serosa W

connective tissue 11395 A815O1)

MNA 15 MNAAAINYIIVOINTZINIZDINITEIY cardia, C voIRNAMIEHYAY T WY

Smooth muscle, Sm L@ gastric gland, G
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H [ a U . 9 ] 1
Maeh 5 aNHUSNNIANYINANTTIWIZTDINITAIU cardia "ll@\‘lﬂNﬂTJl,l,‘JJhlﬂﬂ1ﬂﬂaN tag

Y 2 1
Aayryau Ialvg

Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Simple columnar epithelium  Simple columnar epithelium

- Lamina propia

- Muscularis
mucosae

2. Submucosa

3. Muscularis

4. Serosa

19 cup-shaped zone
Loose connective tissue L0
gastric gland

+/- smooth muscle

Loose connective tissue,
blood vessel
smooth muscle

connective tissue

19 cup-shaped zone
Loose connective tissue L0
gastric gland

+/- smooth muscle

Loose connective tissue, blood
vessel
smooth muscle

connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUDY
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3.3 ATLINILIMITAIU body VoI L lAnAnaNa

v v
¥U mucosa uﬁ’w simple columnar epithelium W1 rugae N1 fold FIIWAINULUN
= . . . I . . = d a [ A v
#1IVDINTTINILOIHIT NS invagination 1Ty gastric pits Futumailavesnsuinaiie
E 2 . . I g { y v o ]
WgeelunsIMZe 1115 ¥U lamina propia tHuFuveuHBIEoYsE @ UToeAINUBEIHAIN

1 ESE] ? . < ) {
uazmuﬁ%’wmaaﬂ ¥ muscularis mucosae Lﬂuﬁvumm "’lJE]xiﬂéﬁmﬁﬂﬁﬂll

MW 16 ANYUTNNYANINANTZINZOINITAIU body ¥09A19A1L 1ANIANAIN smooth

muscle, Sm; gastric gland, G; blood vessel, Bv
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3.4 NIZNZIMNTAIN body VIR A1y HYAY TalHg

a” Y . . . dld %
¥U mucosa 1JAI8 simple columnar epithelium WU rugae NY fold FIIWAININLUUI
#1IVBINTLNITOINT FIITNY rugae IAWIZTIUVUVDS body dIua19a9 1Jauda pyrolus 13
- B = . { I g
WU rugae WU gastric pits BUHUN191)Av049 gastric gland Nad1arhdeslunszimizeonis u
. Y ,3 = = (J I ? 1 = v &
muscularis mucosae W1 ﬂa'lll!,u'(’)!ifJ‘ULi8\1(5]'311!1,!,‘14’)81’JL1J‘H"1$141J'I\1¢] LFULASINU B U
A ¥ ) vy 3
submucosa MUUFUVI19VOS connective tissue L1aZFU muscularis externa Usznoy lUare%u
& \ . B\ g
V1UBINMHBIS8URAD inner circular muscle 1Azl outer longitudinal muscle D HU serosa

c?ﬁagjuaﬂqﬂwu connective tissue UN) douseu

MW 17 anEAZNINYaNIeINIANTZINZOIMITEIY body VoeRwAIHYAL TATHEY)

smooth muscle, Sm; gastric gland, G; blood vessel, Bv
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REGRRVATEITR T

Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Simple columnar epithelium Simple columnar epithelium

- Lamina propia

- Muscularis
mucosae

2. Submucosa

3. Muscularis

4. Serosa

19 cup-shaped zone
Loose connective tissue L0
+/- gastric gland

+/- smooth muscle

Loose connective tissue,
blood vessel
smooth muscle

connective tissue

11a& cup-shaped zone
Loose connective tissue Lo
+/-gastric gland

+/- smooth muscle

Loose connective tissue,
blood vessel
smooth muscle

connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUDY
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3.5 ATLINITIMITAIU pylorus VoIMeAILL TAnIANENS

< 1 { T 4 ?
L‘]Jumuﬁﬁmmmamnmmmﬁuq UDINISINITODINTT ¥UH mucosa ‘]J‘@%I’JEI
< a

simple columnar epithelium i cup-shaped zone 15 U5 mucus ﬂﬂﬂ’qu‘iﬁ NUADUVUVDI crypt

A ( = . o . I .
WU rugae N fold FIINAINWLUUIYIIVDINTLINIEDINIT UNT invagination Tuidlu gastric

L & A VoA oy % 2 , Cog & X A
pits Futumautavesneunairnieeslunszmizenms ¥u lamina propia wWusuve oo

v v ] 1 Z 2 . I )

ﬂizmuﬁmmﬂuamwmm LLZ‘]%GIE]ZJET%,NHWEJE]EJ ¥ muscularis mucosae L'IJH"'D"L!'LING] AN

Y dy =
NATNLUDITYL

MNN 18 MNAAMNNVIIATLNIZOIMITEIU pylorus VBIA1AILN IANIANAIS Smooth

muscle (Figure C); gastric pits (W D) a gastric gland (01N B)
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3.6 NIZNNZBIMNITAIY pylorus YOIRNAIYHYAY Ta Trig)

I i Y { 1 o o Y1 g
Lﬂuﬁ’)u“l’nfli:fﬂelli’]\iﬂi%!fW']Z@1W1iﬁ%$@]ﬂﬂﬂﬁ11ﬁﬁ'}u duodenum ¥ mucosa 1)
] 1 % g a
Ay simple columnar epithelium Taiww rugae UAND gastric pits Fatlumailaves pyloric
A Yy g . v A a ~ o
gland ﬂﬁiNu]ﬂﬂﬂiuﬂiz!W'lz@'l‘l’ﬂi ¥ U muscularis mucosae WU ﬂﬁ'lllluﬂliﬂ‘]]!ﬁﬂﬁ@’ﬂullu’)

& & ) = . .
g1 UTUT U LAZFU serosa c‘fﬁaguaﬂqﬂwu connective tissue UNE) ﬁ}ﬂlliﬂ‘u

,“.
ﬂ
'.\'

MNA 19 NMNARAINYIIVOINTZINIZB M5 EIU pylorus VoA 19AIYHUAL TaTnaj, P;

pyloric gland, G; Smooth muscle, Sm
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mzmﬁ 7 aNHUSNNIANWYINIANTTIWIZDINITAIU pylorus "U?J\‘lﬂNﬂTJLLlJM],ﬂﬂ1ﬂﬂa1\‘l uag

Y 2 1
Aayryau Ialvg

Taseais P. Lylei M. Hasseltii
1. Mucosa
- Epithelium Simple columnar epithelium Simple columnar epithelium

- Lamina propia

- Muscularis
mucosae

2. Submucosa

3. Muscularis

4. Serosa

19 cup-shaped zone
Loose connective tissue L0
gastric gland

+/- smooth muscle

Loose connective tissue,
blood vessel
smooth muscle

connective tissue

11a& cup-shaped zone
Loose connective tissue Lo
gastric gland

+/- smooth muscle

Loose connective tissue,
blood vessel
smooth muscle

connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUDY
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AITONADUDI pylorus #A duodenum
9 o 3 A ' ] ] Vo Aa Ao A
1“?11\1?’113&!,%[1'?1%3119\11,141@ﬂ!,"]fﬁ]llﬁﬂllﬂfﬂﬂﬂ’mﬁ%ﬂaT ANEUSNNYANIYINANAIU
2 4 a d a 1 o & 1 1
YU mucosa fu%umgﬂu%uﬂ simple columnar FURGINUNITOITIULATIUUDI duodenum
2 A @ 1 2 a A g
v lufiuSw cup-shaped zone ANHUSUDI rugae IEABDYC) LAYA wurie ldusnaniu
. = it . [ I ?x‘/
sphincter wazaziaud villi tag crypt of Liberkhun 2aN MUY submucosa 3 Brunner’s gland
9 ] v
HAZYUUING VYD connective tissue mnmmmimL%mmzﬁmsgﬂﬁauuﬂawm inner circular
2 < Y S
muscle 115U muscularis externa 111l pyrolic sphincter ﬂﬂlmﬂu‘]f'LmNﬂ VDI connective

. { g AR . o 3. &
tissue NNUTLHIN inner circular mussle 118 outer longitudinal muscle uaguong Al

serosa NUMFI5E9AINUBENIHIAINS VDY connective tissue

Y = o < A " X Yy T A A 9
Glumqmmﬁuﬁﬁummmmmmwu@m%emau"lﬂmEJanm 9 UNITADALITIUDN
g A a dy 1 o A A a d a . 1 = o &
ee luusnuleg Ay Mlﬂﬁ)uWQLﬂuGﬁuﬂ simple columnar IBUIAYINUNG pyrolus LAL
] H Y
duodenum 09910 sphincter (333 villi ALANHULFIWIUAAVULAZEIT crypt of liberkhun DANN
I ¥ g . . a
111U submucosa W1 Brunner’s glands HAZHULING VDY connective tissue UVTNIUVDIYA
S { . . & ! g .
Wouaeriim/asuasued inner circular muscle 14%4 muscularis externa 1)1l pyrolic
v 9 vy
sphincter G?Nﬁ%u‘]JNG’] UOY connective tissue NNUITENIN inner circular mussle 1A% outer
= = v o 1

L . 2 : .
longitudinal muscle uazueﬂqmﬂu%u serosa ﬁummmmﬂuamwmm UDN connective

tissue
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MW 20 SNUUTNNYANLINIAVDIPATONADTZHINNTZINIZDIMS Az a1 IddIuR UV
ﬁ'NﬂnumuﬁmTﬁ“lmj smooth muscle, Sm; crypt, C; pyloric gland, G 146& Bruner’s

gland, B
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4. Intestine

1 1 ) I 1 ..
namsanedeandar lienunsautiedr 1deemiluaiug fie duodenum, jejunum

=X 9 Y o a A Yo dy
1A Ileum ‘ﬂﬂﬁﬂxﬂ"lfﬁﬂHﬂ!S‘VI'Nﬂaﬂ'lﬂ'Jﬂ'lﬂlW'ﬂllfJﬂ"lﬂﬂQu
o Yy a3 1 ) m o
4.1 m"lmaﬂmu duodenum ‘lJ'E]\iﬂ'l\?ﬂ'l'JLLiJ"lﬂﬂ']ﬂﬂa'N

g A A a a . S, = . g
¥U mucosa VLEDYHNIBUA simple columnar 3 villi §3 U crypt of liberkhun HATINT

< . . <3| 2 o I
WU Bruner’s gland 91UIUNN W connective tissue LAE smooth muscle L‘]J‘H%H‘]JN“‘] aauuily

9 H 9
%

9
YU muscularis externa N13 connective tissue FUVNE) NUTEHIN inner circular muscle AL
. . @ 3| ¥ L g . A @ ]
outer longitudinal muscle wazdau U uFY serosa a1l connective tissue i3 YINIBYWNAIN

UnAqueg

H @ a o < U o
NN 21 ﬂﬂ‘]&lﬂl%‘l’l']\iﬂﬁﬂ'lﬂ’)ﬂ']ﬂﬂfl’gmﬂﬁ?u duodenum 6lJ’t’:lﬂﬁ‘%}'lxi‘isl'l'.]LLEJllﬂﬂ'li“]i“l'ﬁ']\1 Bruner’s

gland: B
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° < 1 ]
42 @'ldandau duodenum vo3R19ANIHYAY Talng)

g 4 a a . o <
¥U mucosa ﬁ!ﬁﬂuW’J“Buﬂ simple columnar UNINAY goblet cell Nuanties I
9
villi g4 i crypt of liberkhun 902911 1U%Y sub mucosa WU Bruner’s gland IUIUNIN LAWY
o <3 { [ . . 1 g‘-’ . .
m‘wwmuﬁ'ummm"lﬁ’mﬂﬁagaﬂmmﬂ pyrolic sphincter N1UU WU connective tissue LA
3 ¥ o 3 3 . £ g & . .
smooth muscle Lﬂu%umm AN YUY muscularis externa G]J’QL‘]JWBHU’NG] inner circular

L o 2 Y g .
muscle 1% outer longitudinal muscle smooth muscle daunduyu serosa Fuilu connective

tissue (389099819101 UnAquey

" \, A%
AL
D
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Mnd 22 Mmaamuevesd ldaruduvesnenyryaulalig duodenum, D uag

Bruner’s gland
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Taseais P. Lylei M. Hasseltii
1. Mucosa Villi (387817 Villi (387817
- Epithelium Simple columnar epithelium Simple columnar epithelium

- Lamina propia Loose connective tissue

- Muscularis +/- ( circular longitudinal smooth
mucosae muscle)
2. Submucosa Bruner’s gland, Loose connective

tissue, blood vessel
3. Muscularis Inner circular, outer longitudina
smooth muscle

4. Serosa Thin layer of connective tissue

Loose connective tissue, intestinal
gland

+/- (_circular longitudinal smooth
muscle)

Bruner’s gland, Loose connective
tissue, blood vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUDY
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43 a’]ulﬁlaﬂﬁ'lu jejunum Gll@\‘]ﬂ'Nﬂ']'JlﬂJllﬂﬂTﬂﬂaﬂl\‘]

‘]%H mucosa ﬁ!ﬁﬂuﬁﬁ‘vﬁﬂ simple columnar N7 AAIY goblet cell 1 villi N X crypt
of liberkhun 131 Bruner’s gland “lwi?”u submucosa W1 connective tissue 8¢ smooth muscle
L‘ldJW]gSIJu‘LINC] ﬁﬂuuﬂuﬂ%umwm muscularis externa ‘ﬁfl connective tissue %‘LJ‘]JNG] ﬁxuszw:iw
inner circular muscle LL8% outer longitudinal muscle LLﬁzﬁﬂﬂJu‘ﬂu%ﬂ serosa G%’Ql,’ldju connective

tissue (389079819100 1UnAquey

4 o o o < 1 .. 1 ' . .
/WA 23 mndanuved 1da 1§1andu jejunum voar1em1 i 1nn1ANA1S WU intestinal

gland (N1 C); villi epithelium (MW D)
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o yI 1 .. Y 2 [
43 @ldiandIu jejunum vosnenIgryAU Ialng)

‘]%u mucosa ﬁ!ﬁflu HITHA simple columnar N7 AAIY goblet cell 1 villi N X crypt
of liberkhun 131 Bruner’s gland 11461‘?”14 submucosa W1 connective tissue 8¢ smooth muscle
ﬁJwi?umm fTﬂudewi?umm muscularis externa ‘ﬁﬁ connective tissue q?umm f%lluiz‘l/i’j’li
inner circular muscle LL8% outer longitudinal muscle LLﬁzﬁﬂﬂJuﬂu%ﬂ serosa éﬂlfﬂu connective

tissue (389079819100 1UnAquey

H o [ <3 U . o,
M 24 Mmaanuuvesd Idiandau jejunum vosdeayrYAnTalve villi,v;

intestinal gland, G l¢ smooth muscle,Sm
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Taseais P. Lylei M. Hasseltii
1. Mucosa Villi 4NN Villi 4NN
- Epithelium Simple columnar epithelium Simple columnar epithelium

- Lamina propia

- Muscularis

mucosac

2. Submucosa

3. Muscularis

4. Serosa

Loose connective tissue, intestinal
gland

+/- ( circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

Loose connective tissue, +
intestinal gland

+/- (_circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

' Y Y
HNBELYia: +/- = NUADUVNUBY, + = NUNIN
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4.4 §11dana 2 leum voId 1Al lnnanana

‘]?u mucosa ﬁlgﬂuﬁﬁ‘lﬂﬁﬂ simple columnar 1 villi gaung AAY goblet cell X crypt
of liberkhun WU lymphoid tissue @gjaﬂumjn ‘f?u submucosa W1 connective tissue LA smooth
muscle ﬁ'ﬂm&ﬂuﬁ?umwm muscularis externa ‘ﬁﬁ connective tissue “I%H‘]JNG] ﬁzuizvnfn
inner circular muscle LL8% outer longitudinal muscle uazf‘fﬂmtﬂwi?u serosa GT'NﬁJu connective

tissue (389079819100 1UnAquey

4 o o <3 1 [ [
MNA 25 Mudaauvevesa ldanaiu lleum vosn1an13us 1nn1ANAS lymph nodule

(MW A), villi (01N B), smooth muscle (NN C) LAaZNIWVI18UD lymph nodule
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1 v 9
muscularis externa 713 connective tissue FUUW NUIEHIN inner circular muscle LAY outer

. . @ I 2 L g . . o [l
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Mndi 26 MmaanUING Tdda ileum vosdAIRHYAUTATHE villi, V; intestinal
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1. Mucosa Villi #131U Villi 4NN
- Epithelium Simple columnar epithelium Simple columnar epithelium

- Lamina propia

- Muscularis

mucosac

2. Submucosa

3. Muscularis

4. Serosa

epithelium @& + goblet cell
Loose connective tissue, intestinal
gland

+/- ( circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

epithelium 4L@& + goblet cell
Loose connective tissue, +
intestinal gland

+/- ( circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

' Y Y
HNELYif: +/- = NUADUVNUBY, + = NUNIN
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9
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g ¥ & g . - A o )
WUUBY serosa T/ connective tissue [F897I08191 AN UnAqued

A 27 amdamuunea 1dlvgvesseniaulaninnans erypt, C; goblet cell, G;

Auerbach plexus,A (18¢ smooth muscle, Sm
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. . . o 3 g .
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v 9
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@ I ) 2 g , 4 A @ i [
muscle HazAANNIUTY serosa HuTlU connective tissue iT8947I986191AIN) UnAquoY
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1. Mucosa crypt of liberkhun crypt of liberkhun
- Epithelium Simple columnar epithelium 8¢  Simple columnar epithelium LI

- Lamina propia

- Muscularis

mucosac

2. Submucosa

3. Muscularis

4. Serosa

+ goblet cell

Loose connective tissue, +/-
intestinal gland

+/- ( circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

+ goblet cell

Loose connective tissue, +
intestinal gland

+/- ( circular longitudinal smooth
muscle)

Loose connective tissue, blood
vessel

Inner circular, outer longitudina
smooth muscle

Thin layer of connective tissue

' Y Y
HNELYif: +/- = NUADUVNUBY, + = NUNIN
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4.8 ald ngjduldasevesdrearanilnaanais
A o I 1 J . . a 1 g 1 .
HanyuzunonsInen Large intestine Lﬂﬂ@ﬁ]ﬂq anus ¥H mucosa l13J°IN‘]J plica
circaris W‘]Jlgﬂuﬁﬁ‘]ff!ﬂ simple columnar INTNAY goblet cell MUIUNN Taiwa villi uawy
9

crypt of liberkhun %Y submucosa W1 connective tissue, capillary L8 smooth muscle DAN
I 2 . ) 1
1 UFUMUIUDS muscularis externa N3 connective tissue VY DUTEHIN inner circular

o N T L < o
muscle 8% outer longitudinal muscle Az AN YUY serosa HUTU connective tissue (584

are819anaIng Unagued

M 29 ndaauea ldIngdiuldasaesdenriu Inaanais wy striated muscle,

St (MW A) 11ag smooth muscle, Sm (NN B)
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Hanvaziunonswmean Large intestine Lﬂﬂ@’e’]ﬂq anus ¥H mucosa l'lll°ll\l‘]J plica
circaris Wﬂlﬁﬂuﬁ’l‘vﬁﬂ simple columnar LNFNAY goblet cell 1MUIUUIN Taiww villi ugwy
9
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g’/ % % I a 1 N . v o . o by
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lobule YsznouAIY hepatocyte (S5 9611) iFeaniilu plate (LAULUU) NULYUIUFONADNULTYN
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hepatic plate UANUUUUNIIH UL DD U section uﬂﬂsmggﬂu cords MPFOUADNUIINULIYN
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‘Viummummmz‘nﬂwu ALUNUUUU WUIVDIIUIAN 3 BU AD ¥U mucosa NUIYDUNITUA

Q

. i ) ) v vy & a & ¥ a oy rd
simple columnar epithelium %U muscularis UszaeualenaruiieiFsuianiaeisoena iy

= .~ 2 y & A
IV LS connective tissue LLASYU serosa ﬂizﬂﬂﬂﬂ?ﬂluﬁllﬂﬂﬂizﬁ’lu

? a Y
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