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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 um thiélgness‘and were stained with H + E; Massoﬁ’s Trichrome. The

results indicated that integument were stfatified squamous cpithelium;with keratin. The wall
in digestive tract cOﬁsisted- of 4 luyeré : tunica mucosa, lamina propria - tunica submucosa, ‘
tunica muscularis, tunica serosa. Oral cavity, esophagus, gizzard had simple low columméi

epitheliunj with keratin. The gizzard with tunica muscularis has thick muscle. Open gut and -

mid gut had stratified columna epithelium with s’triated‘ border without keratin. But mid gut |

had many folding than open gut. Rectum 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 _ekchangi{lg . gas and

reproductive system had spermatogenesis and oogenesis.

* Institute of Marine Science. Burapha University. Bangsaen, Chon Buri. Thailan_d. '
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. . e, y . 92
MW 6 ANHUINITEABIYDIUINAINGLE UFMNBUAN 9 WU keratin Unagw uazlaiia
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7

yinfudadeusznuuuun waswutundudiounsnialy
keratin (k) , iadeuseauy (e), nduile (m)

dwene x 40 , H + E
ANYULNTLA DY DIUHNOINEZLA ﬁﬁﬁaqﬁmuﬁ stratified squamous epithelium
with keratin

epithelium (e) , keratin (k) , aEadszau (e)
finaawens x 200, H + E
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AW 8 INWAUSIUAN 9 UNVADAD IV wmwma’lumamqmumm‘i%ﬁ folding 8

el aud Ny

keratin (k) , %W lamina propria-tunica submucosa (Ip)
BU tunica muscularis (tm) , %Y tunica serosa (ts)

Mag2enE x 30 ,H + E

=2,

aIwn_ 9 5ﬂ1ﬂmz|,§mgﬁmawaa®mvm Wuniia simple low columna epithelium yvith
keratin " '
keratin (k) ; epithelium (e) , %U lamina propria-tunica subrucosa (Ip)

‘ | = . Mawens x 150 , H+ E
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L T ’ ﬁwiﬁqwﬂjﬂ x 200 ,H+E i ‘
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ol 12 nduzadidfimdanrasiusnsindulusu lamina propria-tunica mucosa
faeens x 150 , H + B
m~4§ wwaamﬁammﬁ;ulwgu lamina propria-tunica mucosa ﬂéﬁmi‘:a
nanaLana (bv) , °§'u lamina propria-tunica submucos: , (Ip)
’gu tunica muécu[ai‘is (tm) A

favzeng x 150 , Trichrome

WA 14 enunwneeenatyiiialuiy wunica muscularis ¥99H 1

v g; i .
U lamina propria~tunica muscularis (Ip) , ¥U tunica muscularis (tm)

fasens x 100, H+E ,
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J

anwazyauraddayiizesiuiugie simple low columna epithelium

epithelium (e) , BU lamina propria-tunica mucosa (Ip)

fasweng x 300, H + E
ANHLUBN Lﬁaﬁlfl:aqﬁ’mﬁﬂ simple Jow columna epithelium with striated
border WU basement membrane ' ] '
épithelium (e) , striated border (s) , bastment membrane (b) -
. fawweng x 200 , Trichrome
Fusha ) saanstazmssLmh i folding 2wnenn 4 unsnu Uy umen
epithelium (e),’é"u lamina propria—tunica mucosa (lp),“iizu tunica muscularis (tm),
°§'u tunica serosa (ts)

fawene x 40 , H + B



AWi_18
Mwh 19

17

anwadoytnuaenseingamstiunaaluyiia stratified columna epithelium
epithelium (e) , 2714 lamina propria-tunica submucosa (lp)

ﬁwé'\mmtn x40 ,H+B
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unsnuhldaufiauidia lumen
eplthehum (e), lumen (1) , °qu lamma propria-tunica 5ubmucosa (Ip) -
%u tunica muscularis (tm)

MavwENe x 40, H + E
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epithelium - ﬁ'ue'iﬂﬁmsqﬁﬁtﬁauﬁqﬂu simple low -’cQ]um'"na epithelium with
Kkeratin LEJ'a‘qs“mjmﬂs’ziwwzajmséauﬂaw (emg) , Wayfwesdmldase (er)
“ B o T Mdwine x 100, H+E

Fusna 9 gaariramaduamsdiudldass Co
'qliaithe‘lium (e). ‘gju lamina pl'op;ia—tunica submucosa (Ip)

‘iigu tl‘mi‘c'a muscularis (tm) , ”g‘u»';tunica sérosa (ts) :; ) -
o ' dmeny x 30, H + B
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- TegseszviNdldassiunmamtn wunlidy  lamins propria - tonica

submucosa WU mucous glands

k4

o . . . B
mucous glands (mg) , %Y lamina propria-tunica submucosa (Ip)

Mldase (R), vyisuiin (A)

Maveny x 100, H + E
dnwazyaunion Awuily gl lamella '%azﬁl,f'ilaL?J'aﬂ'izmm?fauﬁmﬁ'ulﬂuﬁn

Mawene x 150 , H + B
anwazraavlaniiwuhduUasrag gill lamella 3 cuticle spine

cuticle spine (cs)

Mavweny x 75, H+ E

s
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ANYUEYDIRANADNTA

wadlatiu (f) , coxal gland (cx)

, Masens x 125, H+ B
Snuaizaasdounantafivgnesnauiniiiudany meludanidnvacade
mucous glands
Wad LNy (), coxal gland (cx)

fnaareng x 300 , trichrome

LY
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\ad s Ing ‘ -
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spermatogenesis ' ] | _

spermatogonia (sg), prixﬁary spermatocytes (ps), secondary spermatocytes (sp),
sperrﬁatid (st) , sperm () ' -

fduene x 300 , Trichrome

ANBE seminiferous tubules WULHAR IUTEHZGNT 1 Wuny

_secondary spermatocytes (sp) , sperm (s)

, &y x 300, H + E
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yolk (y) , shell gland (sh)

AT 31 ANHOLUEN lSEEEee 9

ovum (o) , UILAHLH (n)

MWD _32 SnunEadldszeseN 9 wasratinly

ovum (o) , W89 (tb)

22

fnaavens x 200 , H + E

fasuene x 100, H + E

faewens x 100, H+ E
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Usranuensaiuiunun uaslimadndaiiaunsnnsznenaly
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sruuduniug

sruuBuiugones lidiu S Fawuudmmnsonumadduuglduinumia
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mMumsxaseiuazismsdandnmniumaiia

v

W AIENIN Buffer neutral formalin (pH 7)

Formalin, 37-40%

Distilled water

Sodium phosphate dibasic (anhydrous)

Sodium phosphate monobasic

MIAIENIWN Bouin’s solution

nax
]

Picric acid (sat., aqu.)

Formalin, 37-40%

Glacial acetic acid

NENITNAIENU

1 1 fland Harris hematoxylin Wag eosin method

1.1 Harris hematoxylin

- Hematoxylin crystal

Abéolute alcohol

Ammonium alum

Mercuric oxide

Distilled water -

5 3w

50 N3N
100 N3W

2.5 N5Y
1,000 {addns

a a

100 Nadams
900 Naadns
6.5 N3Y

4 N3N

28

guihnauliidenualdin ammonium alum ﬂ‘u’lﬁa:mﬂ ALENHEN hematoxylin T

- " v a ‘Ju Qs o 1Y [ Y &
absolute alcohol waNANaIlusAzaEMANGan aulditndu waanuusniinnas

NN wdaslumausifhiniiuvas ®n mercuric oxide avluadngg fasipeauld

Nafdan3/100 Hadans ludsazmenauly)

1.2 Eosin-phloxine solution

1.2.1 Stéck eosin

Eosin Y

Distilled water

1 n5u

100 #addms

ssazmpuniuauladhduey  Hulllumefihea (G glacial acetic acid 2-4



1.2.2 Stock phloxine
Phloxinc B~ : ' 1 nSu

‘Distilled water -~ 100 HaREGS

' 1;2.3 Workih},T solution

Stock cosin * - 100 feddns
‘Stock phioxine 10 fiaddms
Alcohol 95% 780 Haddns
Glacial uclatic acid _ 4 foddns

(@w glacial acetic acid 0.5 JadaA3/100 ad80T 284 working solution

1.3 Acid alcohol, 1%

Alcohol 70% . 1,000 {ad3ns

Hydrochloric acid : 10 :ﬁa'ﬁaﬂi
1.4 Ammonium water, 0. 2% _

Distilled water 1v,000 : ﬁa?\_ams .

Ammonium hydroxide 28 % 2.3 fisdaas

A5 39awd Harris hematoxylin Uag hydration IUBNNINGY
1) i paraffin section 1 deparafflmzed ttae hydration wmmnau
2) m"lu Harris hematoxylin 5- 8 U ' '

3) N (rmse) ’luum‘iyﬂmlwaw section Lﬂuﬁumu 5-20 WM -

4) leferentlate T 1% acid alcohol IGIEJQN 3 W‘N :
5) LL’d"Luu'nJ'svmmlwa 3~5 1N#3U section Lﬂuﬁmwuannsq
6)_‘ ualy ammonium water 1 um
7 wslninlszhitlva 5-10 Wil
8) :Lw“lu eosin solutic;n 15 31 - 2 Wi,
9).4‘thydration Lae clearing '
10) Mount M peﬁnounl
wa ;- fedsadaiiiiuig
~ lglnwanZa Wudonyues

29
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, ﬂii%lﬁ 2 fiand Masson’s trichrome method
2.1 Weigert’s iron hematoxylin solution’

'2.1.1 Solution A |
Hem,aldxylir! crystal
Alcohol, 95%

| 2.1.2: Solution B |

Distilled water

Hy(lrochloric acid (conc.) ‘

Ferric chloride (29% aqu.)

30

1054
100 Nadaas

@y solution A uay B ludadu 1:1

2.2 "Biebrich s'c:ér‘;l-et"’"élc’:id#fu‘shsi'n solution
| Bliebfich scﬁrlet, 1% aqu.
Acid fuchsin. 19 aqu.
Glacial acctic acid .

sV v ol
WERLMIBAY .

2.3 Phosphotungstié acid solution, 5%
Phosphotungstic acid

Distilled water

~ @za8 phosphotungstic acid TWINNAY

2.4 Light greén soluﬂnio’n, 2%
Light green SF yellowish
Distilled water |

Glacial acetic acid

18 glacial acetic acid wa light green aslusin

2.5 Glacial acetic acid solutuion, 1%
Glacial acctic acid

Distilled watcer

5 3w
100 {adans

(e}
= o BN
De- 32 2 2
2. 2 z:e
o) Db
o 2D
Q =
A (V]

Uu

o 2o

1- Hodans

100 NadaNST
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388and Masson’s trichrotie

218396

1) 1 paraffin section W deparaffinized W hydration WBYNEY

5
E

2) udlu Weigert’s iron hematoxylin solution 10 U
3) udlwhuszhitlua 10 wndl

4) aﬁ'ﬂuﬁwnﬁlu 2-3 Asq

5) wilu biebrich scarlet acid fuchsin solution 10 i
6) gulwhndu 2-3 ady

7) udlu 5% phosphotungstic acid 15 W¥

8) udlu 29 light green solution 6 Wi

9) Juluthnau 2-3 a%e

10) iju'lu glacial acetic acid solution 2-3 ﬂ’qu

11) dehydration, clearing t8% mount |
ua : - lelnwan@u, danduiila uarduwmasioadaans IWuad faduaszas

biebrich-scarlet acid fuchsin

- aaaeu IWwes Aaddiawas light green



