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Histological Structure of Horseshoe Crab in Thailand.
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Histological Structure of Horseshoe Crab in Thailand -

by

Sukjai  Rattanayouvakorn*

Abstract

- Collected organs of horseshoe crab were processed by paraffin technique. The
tissues were cut at 6 pm thickness and were stained with H + E, Masson’s Trichrome. The
results indicated that integument were stratified squamous epithelium with keratin. The wall
in digestive tract consisted of 4 layers : tunica mucosa, lamina propria - tunica submucosa,
tunica muscularis, tunica serosa. \ Oral cavity, esophagus, gizzard had simple low columma
epithelium with keratin. - The gizzard with tunica muscularis has thick muscle. Open gut and
mid gut had stratified columna epithelium with striated border without keratin. \ But mid gut
had many folding than open gut. Rectuni and anus had simple low columna epithlium with
keratin.. Anus had mucous gland in lamina propria tunica submucosa. The excretory system
had coxal glands. The respiratory syétem had gill lamella for exchanging gas and

reproductive system had spermatogenesis and cogenesis.

* Institute of Marine Science. Burapha University. Bangsaen, Chon Buri. Thailand.
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fmLmvmmimunmquanﬂmvm 9 I.‘HNE]uﬂ‘hLW'hE)']WI'iﬂ'JNGWYIﬂﬂ? LMy
8Ny folding 'dEN‘ﬁu tunica mucosa Q"Nﬂ”l‘iLLﬂﬂLL'almmnﬂTl LLa"Elul.‘B”Il'Lrlu Iumen gy
lf}E}UI.G]!JY]E]‘VI'NLG]HB‘IVH‘EN’mﬂ?’]ﬂ‘iutW’l"mWﬁ‘c’T‘Ju(ﬂu
ldnge

wemz@ ifidzesilddn HHldng Wiude usrzuitaantudidasg
uaEmITMinGe

1. Tunica mucosa maa‘umgmu simple low columna epitelium maatﬂumaanw
NMNAEAS BT AR TIRE Lay HauuUREll keratin \wdavag uay folding vziims
wnnuzanndud Ty lumen saEmas*mwmuﬂmﬂ's..,Lw1:mm?d'mﬂmqnuaﬂam\:
qvwmwmamaauma"Lﬂaﬂuuﬂa\ﬂﬂmﬂmwaqm"mumm‘sd’:unamﬂuuuu stratified
columna eplthcllum with striated border UamuwUaunEiy simple low columna gl
keratin Lﬂaaummunu

2. Lamina propria - tunica submucosa LUN‘JN?JENLHEILEIE]U‘S"E’]‘NU’N Tuasd
L'zfaanmmual,m-sﬂﬂ ‘LluE]E!‘U"N

3.~ “Tunica muscularls Lﬂu?juﬂmmuamLumaaﬂ‘summmmaﬂ mmmmua
onuueamitiu 2 $u #a ﬁu’lmsmmuwsaumwwmua"umi TUUBNTINEIMNET
mmwmwaqwnmmuazmuanwummwmmnmwmu‘l,u

4. Tunica serosa Lﬂuﬁuﬁamuamaﬂszmuﬁumq 1
N2719MN

Fud 7 vavildvasiunmemin Idnvazadisadeiuann euanenefuiiy
lamina propria -~ tunica submucosa TG]EJWU'Jﬂu‘HuumN mucous glands aﬂ anumvmuu
BNUAAIN_ mucous glands *«Jvmwmﬂa'men:muanumvﬂawl.uanmawaaauﬂmunﬁ
Hutheaaade

‘ o= ) = 1) lﬂr lﬂw :JQ s
uumIEly  wiuswwianung 1 FIsRNNUAER lunsela an‘umsmwammmﬂwu
luudias gill lamella 9wy cuticle spines BEUSINUM YN lamella uasilifladaaung,
air space E)Em'IEI’[u uinw gill lamella wall SJUWUﬂaJJL‘daa cuticle spines 'VIIJEJEI TN

AYSHTN glll lamella %”WUHBNL‘D’aaﬂﬁE{W}’Jﬂﬂ air gpace naumaawumuaxuuuﬂaﬂﬁ
t'i'EN(ﬂ"JBEI'Hﬁ']U

;l T o [ : o 1 ar , d ) L ] A:!lv []
FUUTUME  SPURumssawmmae sxadedannanta Sonmbitudessanm
o q - v ' o o .
uazthzauna WiulSnseiwstlaane u,avﬂachaaﬂﬂaﬂﬁaﬂﬁﬁummﬁm VEREGEY

C UInME NNy 9 nsTiwizeMsdudy mammﬁﬂmmnanum"mwammmﬂ

wuh duiliadavszen ussadlusy ﬂs.maaﬂmlﬂ wunammumﬂma UNYal
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¥

r L] n; ) 1 ar ar >
Snwocadadaniiinsseunaussgag  meludsunandanwuiwedndingdd  unn
Yzumld

sruuiunug wamzauda Hdeusn é’numvﬁﬁwtwﬂmnmﬂuanmmimtanaan
¢ Faau lazdunann Uaaqsmﬂmn’m‘luummmLatWﬂm"uanum.,nJuﬂaau #
Senin clasper aimeiumadiniiadaemanmniug u,mmnma’l.uummzﬁuwuqmﬁ
Tumsuasiug uslaviivia vas differents 1 ¢ Tumay wasvioild 1 ¢ Tuwedls Tosvia
& o wlldinsenfigumeuidawden weemaadudefusuiuguands (exemal
fertilization )
dnwazuaeivazduiudlumwerd

Samzuasaemeabivhuiiy lobe Fau _udeinmsda section 289 Vas
differents WWEIUAYU USLIUNTLABL ITWU wamumﬂa'ﬁﬁ (semtmferous tubules) U'mf.uuu
wasmelu seminiferous tubules IWULUIUNIT spermatogenesis GN'u |

1. Spermatogonia cell wadpiniihadadnsinaivg Suedesdinnelng) i
fnedledadamy wadinigmdagiumiieune seminiferous tbules

2. Primary spermatocyte L‘aaﬁﬁwumlwnjm"lﬁ’umaﬁ spermatogonia uAtiades
fimseaiegs diudiune chromatid Fau ThedladeGuaanehl wadiaseguiou
33464399289 seminiferous tubules

3. Secondary spermatocyte maéﬁwumLﬁnmtﬂuﬂéwﬁwm primary spermatocyte
davnnauumsuiaraduuululeds Seauiiuas chromatid Fauluwad wadiina:
agdadhanmelu |

4. Spermatid  IWRFHUUIALENAININ Wamnuumaudaeeduuululada uas
& chromatid vasmfuliduinedss lalnwersBumeuzadidumnian vlithu
Jluwednnadniiluedosnafioufuwed wededudunauly lumen WnndY

5. Spermatozoa PSEMYRd spermatid uAESIBINAEANT Uariiv ald
imapudilumsuminhausuivld
anwnzaimeduiugdlumafio

Zilaspausanaaasiinaluginn  wazamnsondaldldidunszaad Hufima
L ldrzmnulUfuemudummauduausunaneesdi  wasuanupueesn luauds
nsraaaIuNnza vinasliewuldlusezan 4 nanvasszer uszianuviaihly
unsnasena luguiy

g lismysalfiasimnain § yolk $wwies hunsdlifsysoleinns
Twaj yolk 1nn uazmivpeldaziiy shell Fa1Ru wagwuiwio liesfimad eyt

. . . = (] = n:Y A’l N ]
~ psudostratified columna epithelium USNIMIAY 9 daudotulia@adssanunuuun uasd

wadgnsuatiudnnunnunsnag)
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23 shumis wasanuuyta T Auiugiwes]
wian (G) . elmsiuiugiwa (p)
MWN 4 e LLazﬁﬂwmxwmaf?mx?mﬁuafmmﬁﬂ
widan (G) , alereduiudiwendio (v)
Mufl 5 v wasanunrraaiteametur oy
o (GD , aszinzawisaiumi (PG)
nssnzaIMST A (MG) , ld (B) , 5ild (0v) | nszaas (C)
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SNBUIENIEABMBAUINAMHG  KFATUEN | WU keratin Unagy warldifa
yindwilaifaussnuuuinm wazwuiungradiaunsniialy
keratin (k) , Windatszanu (o) , ndruiile (m)

MasEne x 40, H + E

ANYUZATEA DU NN ﬁﬁaﬁaqﬁmuu stratified squamous epithelium

with keratin
N . & d
epithelium (e) , keratin (k) , iia@auszau (e)
fia9wens x 200, H + E
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MUD 8 dnuazde 1 YMMADADNNS WU lunamaiua e folding i
il aufugasin
keratin (k) , ’Efgu lamina propria~tunica submucosa (Ip)
"S’ju tunica muscularis {tm) , ’f?u tunica serosa (1s ) _
aueny x S/b .H+E
ﬂﬂ‘iﬁ';_g‘_ é’nwmmgaqﬁwawaammms Whuzila simple low columna epithelium with
keratin :
keratin (k) ; epithelium (&) , gu lamina propria-tunica submucosa (Ip)

&g x 150, H + B
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mnfl 10 anvasisyidyesiufiwuhd keratin wininn

keratin (k)
aeuens x 200 , H + E

=i o . . =3
MR 11 s8Ny primary folding 994nu

keratin (k) , 2% lamina propria-tunica submucosa {Ip)
faeuEng x 100, H + E



§
H
!

M 12 nauzadinEansasfivansiniulusy laming propria-tunica mucosa
maw‘ma X150, H+E
mwn;s wuwaamaaﬂwmnuluﬁu lamina propria-tunica mucosa ﬂmmua
waamaaﬂ (bv), h"u lamina propria-tunica submucosa , (Ip)
?ru tunica musculaus (tm)
g x 150 , Trichrome
ﬂ"!‘WYI AIWY 14 mmwumaqﬂmmuaiuﬁu tunica muscularis ?JFJ\'Iﬂu
'zsu lamina propria~tunica muscularis (Ip) , °§u tunica muscularis (tm)

Maweng x 100, H+ B
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MWn_17

i6

é’ﬂumzwawdaﬁ@faqﬁmaﬁu \{luwfia simple low columna epithelium
epithelium (e) , "E?u lamina prepria-tunica mucosa (Ip)

fagweng x 300, H+ B
é’ﬂwmwaqmaﬂ?}aqﬁmﬁﬂ ‘simple low columna epithelium with striated
border WU basement membrane
épithelium (e) , striated border (s) , bastment membrane (b)

Maeweny x 200, Trichrome
Fushe FBINTEIWIEWTEIUN T folding 21mEn 9 wnsnh Wy lumen
epithetium (e),"gu lamina propria—tunica mucosa (Ip),‘i‘?u tuniica muscularis (tm),
“i'?u tunica serosa (ts)

e x 40, H + E
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mui_19

17

é’ﬂwmuﬁaq Fvasnszonzanmsdunmuluniie siratified columna epitheliom
epithelium (e}, ‘E?u lamina propria-tunica submucosa (Ip)

' Maswens x 40, H + E
dnvauy folding FBINTEWILBIMTFIUNGI PUANUILS LaLINEINVEIEER
wnsavi laufauidia lumen

epithelium (e) , lumen (1) , % lamina propria-tunica submucosa (Ip)

21 tunica muscularis (tm)

faguene x 40 , H + B
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]
= =

MWR- 20 98RaIT Y INNSHIERNTEIUNENINEAYEITEA  swatified  columna

aun

epithelium ﬁuéﬂﬁ’ﬂix‘lﬁﬁfj ay ARSI simple low columna epithelium with

keratin Lﬁiaqé‘hwmnsuwwzmmaé@uﬂam (emg) , L?anéhwméﬂﬁmﬂ (er)
| fdaueng x 100, H + E

Fusn 9 geaiviamaduaimssiuildase

epithelium (e) . %gu lamina propria-tunica submucosa (Ip)

"Efgu tunica muscularis (tm} , ‘gu tunica serosa {({s)

faswene x 30, H+ E




i 22 seudassnindtdasedunmanin wuiludy Jamin propria - tonica

DWH 23

DIWN - 24

submucosa YEWY mucous glands
mucous glands (mg) , Fu lamina propria-tunica submucosa (Ip)
aldase (R) , woismin (A)
MAWENE x 100, H « E
anwaruasvian iwuitly gill lamella 2xihiiip Woussmudaudniudiug
MauEne x 150 , H + E
é’ﬂwmwaqmﬁanﬁ'wuiwdmﬂmﬂwm gill lamella 3 cuticle spine

cuticle spine (cs)

Mg x 75, H + B
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Ry

TN 26

20

SOVOLYDIFANABNTR
A LRy (f) , coxal gland {cx)

Maseie x 125, H+ E
Snezasiaweandaimmomnainliiiudaey meludenidnuazads
mucous glands
A LT (), coxal gland {cx)

fdenene x 300 , trichrome
Snumzasdanmantaiigndeusaudsadluiuesila Bausraumelumwy
VREERIh
wad luu (), L‘zsaﬁs\:ﬁi’mq {p) , coxal glands (cx)

Aaezend x 100, H + B
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E“ijﬂ‘l:!ﬂlz seminiferous - tubules "UE]\HLJJ\W]'}TWLEWUL‘&HEG‘ %\‘]E}‘élﬂ’ﬂlﬂ')‘l«lﬂ'ﬁ
spermatogenesis 7
spermatogonia (sg), primary spermatocytes (ps), xecondary spermatocytes (sp),
spermatid (st) , sperm (%) _

| _ ey x 300 , Trichrome
é”ﬂufuz seminiferous tubuies wumaeﬂuixswiw 9 LA
secondary spermatocytes (sp) , spel‘m (s)

RN x 300, H + B




21

S

1WA 30

=$h.
o
it

AW

1IWA_32

anwouzuadlihanyal
yoik (y) , shell gland {sh)

Snunzuayliszasens 9

ovum {0}, iedsd (n)

anvesaaaldstaran q wasvavila

ovum (o) , Vol (tb)
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fraeweEe x 200, H + E

faaene x 100, H+ E

fasuens x 100 , H+ E
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. dninvemyn UMY bYW
ANy o401 15073 20131 2

a@uamsmam

yuUUvaRNI M

Usznauludesh epidermis fufy dermis 1 cpidermis fivradEayfouuy
stratified squamous epithlial cell WasH keratin Unﬂquﬁvﬁ‘muu 'l,u'Efgu dermis Lﬂﬂti‘l’alﬁa
UszauGedafuinn uasimadndnilaunsnnssnemly
IEUUHANA IS

wifsamaduannsutieandiu 4 #u Téun wnica mocosa , lamina propria-tunica
submucosa , tunica mascularis W82 tunica serosa PWABNMHAMABABTS ua::ﬁu wuhil
wadBayAuy simple low columna epithelium AashuniugRUnequas keratin udluiiu
#1 tunica muscularis asfleuvinasundils Festadiuaiianumnnn nssws
IMIADUNI UAENTELNEDIMIADUNT ﬁ)zﬁtﬁzmgﬁmuu stratified columna epithelium
with striated border 1WU keratin THEIU2BIATLWIZEINIT LANTEWIZETITABUWA UaY
ASEAWIEBIMISABUNTNASLANANAUR  folding ?Jaqmafﬁﬁa‘qﬁansmwwmmsmauuﬁw
i primany folding  Huhllaidy umen drldase uasynswinfasiidiayfiuuy
simple /low columna | epithelium 3 keratin (ARBURIAMUUY wddIuzaINITVINREWY
mucous gland ‘lu"gju lamina propria-tunica submucosa
seuuTuene ,

ndudouranta  Fidnwasduwedlaly | wsivehumannunsnluilade
Uszanu wuadssdingddinasaamly
szuumela

Ty gill lametla. wWU cuticle spines USaMY lamella uazfigadiiinidaauns

air space {B=UTIN gill lamella wall ‘W‘Ljﬂiiul,‘ﬁﬁﬁ cuticle spine UM LAY

a 4
: 'izuu‘é‘uwuq

sruvduniugnayd Liviu dame Fanuudainsonuwsdduiuglduiouei
SAUNBYEN vas differents WU seminiferous tubules %'qma'luwwmum-s sprmatogenesis il
A spermatogonia , primary spermatocytes , secondary spermatocytes , spermatid Way
spermatozoa

sruvFuiugwedis wutldsenaduununanessii wuwedld  Feidaus
(@A LIIUMS oogenesis

| 5349y
115669 £ugg 4
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WEIAIAAIW Buffer neutral formalin (pH 7)

Formalin, 37-40% 100 Haddes
Distilled water 900 iiadans
Sodium phosphate dibasic (anhydrous) 6.5 N5u
Sodium phosphate monobasic ‘ 4 n3n

[

WIEIAIEAIN Bouin’s solution

Picric acid (sat., agu.) 50 Naddns
Formalin, 37-40% 250 adanT
Glacial acetic acid 50 Naddng
HENLNAIHNY

ﬂ‘q'}lﬁ 1 gau§ Harris hematoxylin WH% eosin method

1.1 Harris hematoxylin

Hematoxylin crystal 5 N3u
Absolute alcohol 50 N3N
Ammonium alum 100 N5u
Mercuric oxide 2.5 N3N
Distilled water - - 1,000 Jaddas

ﬁuﬁwné’u'lﬁlﬁamué’mﬁu ammonium alum AUIVAZAIY dea1Eng hematoxylin Tu
absolute alcohol Udfnaslumsarmafimdudion avlidhdu ndwmmfusniinnas
AINLEN LL'&mTunf}ﬁuzﬁﬁﬁnﬁwéa @y mercuric oxide avlupdnethq Aasenauld
msarmathiuanlemhcudn  Fulilumedihen  Gés glacial acetic acid 2-4
Haddn5/100 fiaddns lussazanunauld)

1.2 Eosin-phloxinc solution

1.2.1 Stock cosin
Eosin Y 1 N3N
Distilled water - 100 faddns
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1.2.2 Stock phloxine
Phloxine B ' 1 NSy
‘Distilled water 100 #iadams

11.2.3 Working solution

Stock eosin .100 Haddns
Stock phloxine - 10 isddas
Alcohol 959% 780 Naddes

Glacial acetic acid 4 HagdnT
(i glacial acetic acid 0.5 N8daR3/100 Naddas U8 working solution

1.3 Acid alcohol, 19

Alcohol 70% 1,000 Nadaes

Hydrochloric acid 10 fiadans
1.4 Ammonium water, 0.2%

Distilled water 1,000 Nadans

Ammonium hydroxide 28 % 2.3 Nadans

Aanidand Harris hematoxylin (L8 hydration wﬁ\nf"mébu

1) 3 paraffin section 11/ deparafflnlzed Wax hydration wmmnau
2) wily Harris hematoxylin 5-8 W#

3) & (rinse) Tnhilssthitlnasy section Lﬂuﬁﬁu?m 5-20 Wl
4) (Differentiate 14 1% acid alcohol IﬂEjﬁm 3 ﬂ‘ii

5) wdlubnssthitlvg 3-5 WU section Lﬂuﬁumuanﬁ‘n

6) il ammonium water 1 Wi

7 wilwinlsehfilug 5-10 10#t

8) udlu eosin solution 15 Ui - 2 Ui

9) Dehydration ¥ clearing ‘

10) Mount 628 permount

e - fuadradnsthduing

- lanwmdn dudmmun



ﬂiiﬂﬁ 2 dand Masson’s trichrome method
2.1 Weigert’s iron hematoxylin solution

2.1.1 Solution A

Hematoxylin crystal : 1 N3y
Alcohol, 95% 100 fiaddns
2.1.2 Solution B |
Ferric chloride (29% aqu.) 4 NadIAT
Distilled water 95 _Haanns
Hydrochloric acid (conc.) | 1 Nadaas

W& solution A wax B ludasiu 1:1

2.2 Biebrich scarlet acid fushsin solution

Bicbrich scarlet; 1% aqu. 90 fiaddns
Acid fuchsin, 1% aqu. 10 fiaddns
Glacial acetic acid 1 HaddEnT
WEMLINR I8

2.3 Phosphotungstic acid solution, 5%
Phosphotungstic acid 5 N3N
Distilled water 100 {08803
. dza8 phosphotungstic acid 'lu’lil’lﬂfir’u '

2.4 Light green solutuion, 2%

Light green SF yellowish 2 NIy
Distilled water 98 adons
Glacial acetic acid 1

HEERY
G glacial acetic acid Wav light green avlinindu

2.5 Glacial acetic acid solutuion, 1%

=,

Glacial acetic acid 1 Nagdns
Distilled watcer 100 Hadans
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355and Masson’s trichrome

g

1) 1h paraffin section 1V deparaffinized ua¢ hydration NNy
2) il Weigert’s iron hematoxylin solution 10 i
3) wiluthuseuiltva 10 Wi
1) uluhndu 2-3 A%
5) AU biebrich scarlet acid fuchsin solution 10 1MW
6) ijniuﬁwné"u 2-3 At
7) wilu 5% phosphotungstic acid 15 W%
8) uwlu 29 light green solution 6 W7}
) ijn'lmi"mé'u 92-3 ady
10) ijﬁlu glacial acetic acid solution 2-3 ﬂ%'{!
11) dehydration, clearing W8z mount
b : - lelnwandy, danduuile uasdumeiwadgad e Anfuawas
hiebrich-scarlet acid fuchsin

- paaau Wwes Aaddiyag light green



