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A Morphological Study on the Male Genital Organs
of a Land Snail, Nesiohelix samarangae

Hoon-Sup Lee, Kye-Heon Jeong and Jong-An Park”

Department of Biology and Department of Environmental Health Science®

College of Natural Sciences, Soonchunhyang University

The anatomical and histological features of the male genital organs of a land snail,
Nestohelix samarangae, the only Korean species of genus Nesiohelix, were investigated. The
male genital organs, observed with the light microscope, were the ovotestis, hermaphrodite
duct, fertilization chamber, prostate gland, vas deferens, epiphallus, and the penis. The
snails were dissected under the stereoscope for the overall observations of the
arrangement of the genital organs and the whole of the genital organs were immediately
removed for fixation. The male genital organs were separated from the female genital or-
gans in the fixative for further process. The tissue specimens for the light microscopic ob-
servations were stained with hematoxylin-eosin and Mallory’s stains.

The results obtained from the light microscopic observations are as followings. The ovo-
testis consisted of numerous acini, and each acinus consisted of germinal epithelium, nurse
cells and gamete cells undertaking their developmental processes. Internal wall of the aci-
nus was lined with columnar epithelial cells. The luminal surface of the hermaphrodite
duct was lined with ciliated cuboidal epithelial cells, and its lumen was filled with numer-
ous spermatozoa.

The fertilization chamber possessing three branches was externally covered with connec-
tive tissue and its luminal surface was lined with pseudostratified ciliated columnar epi-
thelial cells. The prostate gland was composed of secretory cells and a chamber. The se-
cretory cells were round in shape and the internal wall of the chamber was lined with cil-
iated cuboidal cells. The vas deferens was externally covered with thick connective tissue,
and its lumen was almost subdivided into four grooves due to the pronounced folds of in-
ternal wall of the duct. The vas deferens was internally lined with columnar epithelial
cells. The cells located at the apex of each fold of the internal wall were relatively taller
than the other regions.
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The epiphallus had a wall of connective tissue with well developed muscle bundles, and

its luminal surface was lined with nonciliated columnar cells. The penis possessed a wall

with developed muscles and its lumen was subdivided into many branches by the pro-

nounced ridges of the internal wall. The luminal surface was lined with nonciliated colum-

nar cells.
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ghtol| A= Nesiohelix samarangae 1Eo] A3 5
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Nesiohelix  samarangaes 194311 Kurodast
Miyanagaol o) &Izl olFolvd Helix ori-
entaliss °| A9 o} o]Feolch KAb AR P47
ol 3 #P3d A7+ Abdel-Malek(1954)0]
Planorbidae®] A#|7|gel  #sled, Quattrini
(1967)7} wekE-(Stylommatophora)2] A4l
st} o7 wl gla, Minato(1977)7} ol A
¥ Nesiohelix 4ol &3l 3% 3l A+&
Sag wl gk, YA dFZA= Reedersd
Rogers(1979)ell &#ll Sonorelln 9 4F9 A3
(spermatheca)ell W& <A77k al, 7lebe] A7
Aol 9}sle] wr BEHFo] WA 4 (ovotestis)h S
F(hermaphrodite duct) 5l g 77} <z
o] F ol At W AubHoZ Y Fe) e sy AF
= oi-§- w2k Aefelrt.

2 dFe oS4 el FFdHel(Nesiohelix
samarangae)®] AA71H F A A7 Azt
ety gl gatdn| g dES Yo A olF o
B 233 Afe} ojdTEH ATE Y3t 7
Z A8E 9314 A=At

HE W Uy

Eoyduo](Nesiohelix samarangae)= QAANEE
F(Mollusca), ®Z7HGastropoda), f3<}7(Pul-
monata), "WetE(Stylommatophora), EHe]s}
(Bradybaenidae)ell &3t §4F sllolch. A g A
42 Feokd A ol(Nesiohelix samarangae)s S =el

A gdele] dFow FE FII7F B A6 A
Asle] Aoz EESITE  Nesioheix
rangae= F4 A5 FAA M 2 Fo2 A
vlma 48 ol AAFIE WA ¥ oAgelt A
Ao rhgsleh. A3 A7) 74N 84 st 7HA17}
2|2 7]0) 2|5k 7)ol wh}t 99 74X = A Ale] 7H5 B
= 4=

2 Aol e et sigk wbE F2e) el
A 914 84 sl 28lxz 924 84 3= F el
Ax Atk AyEAR H{E 32x27%x18cm
z7]9] plastic AAbellA AMSEch Arjelle 22
o 25 ol Euwbzle] £ slgdon Helags A
o} J2E F2F oS Foh #AE-E F ARc
AR ARe] g @ F vpHE #18te] Chung
(1985)21 HbHell wel 2% magnesium chloride
¢} 0.01% succinylcholine chloride, 0.005%
streptomycin sulfate & 3 &3 F4AF st
wba A7k of 5% A FEshdch Fabele o
o wha} Alejubs Al7ko] Zz thE ARk oF 304&-el A
1A 7kel e mf ol M Aou}r] Alzpstdet. 229 o
A& buffered neutral formaling *-8-3}3low
grs 4FEE ASEE 22 Asierh L=
hard paraffine (57°C)& AR&3t%rh

w7} B 22L& rotary microtome (AO 820
o] g3l 7 pm= }A3le] hemato-
xilin-eosin stain® Mallory’s staino 2 <4 3}

sama-

Spencer)%

g}, #Zo= AO phase contrast microscope
&AMt
Hot 9l o &
1. 482 (Ovotestis)

WA 2 (ovotestis)= A3 (digestive gland)ell
3 A%k (Fig. 1) o] HES 78 == 43 "ol
A FEH AEE(acin))B o]FA4 glew 7F Ax
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Fig. 1. Diagram of the genital organs of Nesiohelix
samarangae. {AG: Albumen gland, As: Ac-
cessory sac, FC: Fertilization chamber, DS:
Dart sac, Ep: Epiphallus, Fl: Flagellum,
HD: Hermaphrodite duct, LH: Large her-
maphrodite duct, MG: Mucous gland, Od:
Oviduct, OT: Ovotestis, Pr: Prostate gland,
P: Penis, SD: Spermathecal duct, Sp:
Spermatheca, VD: Vas deferens, V: Vagina)

(acinus)e= AgzAel o) E8 Mz 23 g4
th(Fig. 2). Stears(1974)o) <|3}® o]2{g $-32
J 214 (gonad)= F-35 (pulmonata)ol| 4] LubA e

2 veldes el Limax valentianusol A ol
Atz A5 A4E 7 3le] WA (ovotestis)
7} A Ao s A Baldka stgrh £ Foll slelA
= EA e eg Mgic)

7t AEE AAEA A dxpE A BAde] deofut
A2 YA w2hg A HHo] dejupe A

e Frolrh

E= o2 FE =l R osgkem & sie HdE gk
o 4] Wbl Zol Axte}l iz} FAlo| BHAEHTE 3}
Ak (Fig. 2). Philomycus carolinianusol X x A5

& A A Fdd d4e xAdm ok
(Kugler, 1965). ¥ A4 4Z(gamete cell)2}
JekAlZ(nurse cell) 22z wjAb=] 4 E(germinal
epithelium cell)& ol§-o4 e}(Fig. 5). W
o Al o] YA A EELE AaE PAdste A

Folv] whake vlad A A chepbgtch

Stears(1974)= L. valentianusel A dxre} Azt
o] gate) wle A7)el wie} o2 A Gebdohz shgd
v}, Fokdgelo] MEo M= dake] Alvh A E
o gatEch #As zglon o] mlEg-d Wi
2pe]  Lxlel] aiE zleg Abg¥ich dxe e
Stears(1974)4] ojshdl gxAe] Fd=z2 EAHPc}L
goled B ol glelAE gExAe}r] B e o
AR Kol AFAHE BYohFig. 3). =,
Stears(1974)3= L. valentianusol~ <3FAZE, A
2, ket A AE o5 AgmAle] o] wigIA
FollA 71d@cim shglvh

Kugler(1965) Phylomycus carolinianusiA
ofofA X A AEANA AR FAe A sl A=A}
7 e E U Fog olFdvtn sslrh B
ATE % BFAME o5 FH¥ + glvh =
sl 2] xEe] wo geof WEsliz FloE Ho}
Kugler(1965)2] A # FRME e o=
B} x s Aty de FEL Avs #e
Al AESe tEE AGHER Am =
FAEEFLE HEA] HA Holw AW

%_
A glen] siow YAEES BAY F Ak

e
£
-
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2. 2@ (Hermaphrodite Duct)

o} #(hermaphrodite duct)& & (ovotes-
tis)e} wtskx(albumen gland) Alelell =3k}
(Fig. 1). ¥R AolA Al=Hak kA3 w3k (albu-



Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.
Fig. 6.
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Acini of the ovotestis. Ovotestis is composed of numerous acini. {*100)

Acinus of ovotestis. Acinus consists of germinal epithelium, gamete cells and nurse cells. (x400)
Wall and lumen of the hermaprodite duct. Lumen is filled with sperm. (x 200)

Wall of the hermaprodite duct. Luminal surface is lined with ciliated cuboidal cells. (x 400)

Wall of the duct in fertilization chamber. This duct is situated at upper part in fertilization
chamber. Epithelium consists of ciliated columnar cells. (x 400)

(A: Acinus, C: Cilia, CT: Connective tissue, E: Epithelium, GE: Germinal epithelium, L: Lumen,
LE: Luminal Epithelium, NC: Nurse cell, O: Oocyte, S: Sperm)
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men gland)el A& AA= 23] 9k A A(fer-
tilization chamber)oll <dA=e] At} o] H-92)
Zee 2 HzE AAshr Aog ezl Ealb)

AT E opgare] Wrpe] YAz A5

i]— o)1

e WEH S ek o] PielAl e YA
5% FodrkFig. 4). FAwe 4o AR
Eoh gre AREHIOR ol Fold glelm, W
Y $2 4e s alddekFig 5). L.

valentianus (Stears, 1974)s} Agriolimax car-
uanae (Noyce, 1973)ell 4= kAo A z=lol) A
a7F glel ZHes Bty Prh - xRl &
ARz olFolnl shvte] AR S| FHa=Exal of
Aol olF A Rolzl= strl. Stears(1974)o ot
2™ Limax valentianus®l oFA3-e Fahidon of
AR O #FE el siEE e gloka shgdn). &
FEe sleiMde kR EL FRoR ez
™, L. valentianusollA FAd3e) W& 3= Ax
dubAE} AFAEsE 2 o 19 BER glvm g
b, Fefgole] o WS Bul= ARguAE
2R ol 5012 )it

3. ™4l (Fertilization Chamber)

FAAl(fertilization chamber)2 kA3t (her-
maphrodite duct)® 334 (albumen gland)
2|5 F % 4 (prostate) QAAshE FRoluh(Fig. 1)
AA Aoz} 1 mm AHER ¢ ofefZ <7t 21 789
BokE 7k A8 H412 Minato(1977)9] Nesio-
helix -9 *ﬂ*'ﬂ Aol e AFEA) e H$
olty, AL Az Fidal /9 Fog
0] -0 ﬁ‘%(Flg- 6-8).

Stears(1974)+= L. valentianusol 4 oFAd3e]
el 2. #F F-207F E3dcty & uf ok B Ad
£ 9t s RS A AN dgA &
Holl o olddrt. &, A3} wiE =Hel e A7)
ofvje} Z3{ el A FaAel Eeldles A
o} vkl o] Rite] ofAIke] olR-lelzt dlrigtm
Stears(1974)7} B33 ofAd#2H= o} Helepes A
S o4 4

FAAAA AFo] 7 HEe =] V)5 dEF
A fEsket L o] = WAMHe HFFLFAELE
o]lFoix glon FH7 AMuE shA At (Fig.

6). o Exke FAAe] FUelAYE vhehin] Wit
R e D E s P o DR S
. R AFo] B7F 28l wpe Al
A% R e 9o B8 Fob

i 2owhbd uzhek S Ale) A7)
—”r—‘HOIIHf“ °] 3 shur A=) 2a e w
ol vhehdeh o) make 9)e) wmalw vhbA e
AFFURAFAE} W Zoz wpadsle] olglch
of maHe Aol AlsEi Fglel e efiin
A7k s dow wol et AL w3
o abgesleh(Fig. 8). +AANA 713 Ao 2
& Eake pyae] F7e dehr) Alststel g
o) =atw 17 B FaE dehleh o] make)
7ZF A E2 30 R makw) o] S EARYTAE
2 o]Folx lsirHFig. 7).

of Kol Wel A k] w3} vhzAhA| R of
W oBAE SR wsth S A Fo] F7b
F7)9) Eie upbAdsr mRol A9 Aol W7k W
o] WAt AR & LRSI oW AL
FERH R dgir) oo R Mol ahut %) 2o me
Aok A APAA dANTE Ao Y7
o ol9]e thE EHTL FAAUY Fib HEolA A
AEe 7oz Mol GaAe BAEL oF Alle
AL a4 Aoz A FHcHFig. 6-8).

4. MM (Prostate Gland)

A7) 4 (prostate)e =3 (vas deferens)s 3
A (fertilization chamber)Abolol $1x|8h= H-9=
o] Fulig Bolx AER ofFoly glglrk
(Fig. 1). 341 diekAd+(large hermaprodite
duct)st El4 AA oleld ddow F7te) g K
o4 d(chamber)E °|Fir dch A A=} of
FATE vhA] A e Fodx qlrt. AH
AL fxet Helm Wop zpale] Axprp Ahtg o E
qg B ke Zle® Alg ok HgidE 2 3
HS @9ete Aen Holw MEER A5 g2
v F7he) 3 4o A A(chamber)g olF2 2l
tHFig. 9-11). o] A& ¥ % el o] AEEo| 9
2l WA qlled, o5 ¥ulMEel Hi R

< &7 Refow A Hel siddchHFig. 9). A9
Wohe ool otet o2 ddE AR Sl =



Fig. 7.
Fig. 8.
Fig. 9.

Fig. 10.
Fig. 11.

Duct of the fertilization chamber. This duct is situated at lower right part of fertilization
chamber. Luminal epithelium is lined with ciliated columnar cells. ( x 400)

Duct of the fertilization chamber. This duct is situated at lower left part of the fertilization
chamber. Sperms are shown in the lumen. (< 400)

End of the chamber in the prostate gland. The chamber is situated near to the storage cells. (»
200)

Storage cell part of the prostate gland. (x200)

A colored cell part in the wall of the chamber in the prostate gland. The other connective tissue
cell in this part was colorless in Mallory’s stain. (x200)

(C: Cilia, CT: Connective tissue, E: Epithelium, L: Lumen, S: Sperm, Sc: Scretory cells, St : Stor-
age cells)
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ae) & Relolxe thefdor deljs 97t 23
Heich Aol W7 Avs ARgiudEs wo] 9ud
owm i wge £ AvE spx|a gk o Ae
Aol ookdaa da 9 Fon ’3“*5101 PIE
ov] tiobAd ) Hahs A9le HL A te] HE
o]#1= Mallory’s stainell & vtefd ZI o= ol
o #gx434E g2 Mallory’s staine] & v}
el 2SR o]Foix] glach(Fig. 11).

Stears(1974)2] L. valentianusdll N Eiiel A
Al ade) Huliy) whapgel R a 4R o] Foj At
i), 2 APel A xpEF dayntens oF &
Q& 4 slsivt. Milax gagates(Quattrini, 1967)el
# ekAl ol spermatic furrow 7} o] W& 9
zhe w@Sol odelw Ag4le] spermatic groove
= goto gy FEEw ribbonit e WS 7FA AL
ol sled=dl o] 9)e] Felol glo] FoFdHolol
A oh2 FxE vebia ok S el <l
o]4 spermatic groovei= HoFA WO R AR EY
Ag e @ ®#o] spermatic furrow #= X
2 de]7) o ®ekg & Uk

Noyce(1973)7} 228 Agriolimax caruanae®
Agie ol vty Fx A Felo m@2w o 9l
o gpermatic groovest el el ik §‘1‘;tﬂ
o] fxo xokukmolel 42 4(chamber)? 2
o2 g Evy gofgdeldde =i dﬁﬂa}ﬂﬁ’—f}r
= Aol geE ez ok diefdtes ey
= spermatic groovedtE Hoz wiE FelHo]
glot o= 9o gloire Al Ale] HokA st
3} A=l gl Heo] vh=rh

5. =8@(Vas Deferens)

X7 (vas deferens)e HHAl(prostate)d} 4
7 (epiphallus) Ate]lZ «ddsh= gk 31 wolnt
(Fig. 1). o] %= Z*"d"*" A HAE g AeE
o] Al7]iz dFE shi= Folrh B 9] He &
Mo g Agxz o wol ‘il‘iib} g. 12). °]
AgzAe Fikel fFen sle AT
cular muscle layer)o& <F Z3} whgh Fo# 1}
Hoy gladeh WFe Ay mz o o|Feiil BEH
ol oa ] ¥Ro= ¥ s UArhFig. 12). ¢
Aol Avls JRYFAZE o|FeolA xch HE

QFAEE -9lo whag} 7171 d3tdl B5d 99
A A e 717E A2 Fld F °14 33 AEe 7
7} zhske) (Fig. 13). #43be] Asjdl 27k ARE 7}
Aoks A FAE 4% $& b A L
1974), Agriolimax caru-
anae (Noyce,1973), Lymnaea stagnalis appressa
SAY (Holm, 1966)ell4 =% Zskrl. Noyce(1973)
o] Ry Agriolimax caruanae? A9
Wy A A Esp slibA Zeba shgdidl B FellAe
gz vebgrth, Holm(1966)0] 28t Lym-
naea stagnalis appressa (Say)e] 33 HYA
o) FalAE4-2l(bulbous region)dl A frefste 7
Ao gy iy shglEd, & A ARgE E¥
ol e FAPHS EHald ¢ ‘\ﬁ‘dﬂ"% ] A7} 219y

slefo} & o 4AHL

valentianus(Stears,

6. 42 (Epiphallus)

4-& 7 (epiphallus)e  #147](flagella)st &
(penis) *tolell $1x|ghch(Fig. 1). ol
(vas deferens)o] ad7Zs]i= Jro|rf. Stears(1974)

oo Flzl E2Eo fHE Saivte] W A

A %3?3}313}. Ao slviHe elslae] F
549 FA He b sl Fig. 14, 16).
o] W& 4#%E 7halsl Mallory’s staine] 4%
vheb 2] oFi= Aghm s shabe] 2AIRE o] FolA
sichFig. 15). T4f+= Wateld vhgFHes 2
B oo Wed Mo fgteli= Ao b TAHR
21glcH(Fig. 16).
Aerdel Aol SR A FxR

ol

e AR

207 %o
iz 9 Fo g tE v
vhi= §slH-(groove)7h slsich(Fig. 14). A&dd4
ol 4 o] ]tz ol A H-HellA Aztse] WAt
2 AR 2= FaE vheplch W2 F9lel o
e} 1o Aviv mofe] whebglizvl ARl @iRst ¥
AE 7] okoks wellis 47 Hxeo] BAE Hejrprt ?’:}
glitet ghalAl ) Folw 270 Amef EAE Hrh
Wrke] AolAEe dFAEE ARE #EHA ¢
v} &fo] 71AHglol Sl s n Abu| A Ee] Ao AZ
Ao Wyt F& Ao Mol M EZe] Kt
(Fig. 15). Aa) & xo} 812 Aepdgolsdr}.
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Fig. 12. Wall of the vas deferens. Connective tissue of the wall is devided by circular muscle cell layer.
(x200)

Fig. 13. Luminal epithelium of the vas deferens. Epithelium consists of columnar cells. (x400)

Fig. 14. Wall of the epiphallus. Connective tissue of the wall shows muscle fibers. (x100)

Fig. 15. Luminal surface of epiphallus. The epithelium is lined with nonciliated columnar cells. (x200)
(CM: Circular muscle, CT: Connective tissue, EG: External groove, E: Epithelium, CML: Circular
muscle layer, LE: Luminal epithelium, L: Lumen)



Fig.
Fig.
Fig.

Fig.
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16.
17.
18.

19.
20.
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Wall of the epiphallus stained with Mallory’s. (:< 400)
Wall of the penis. Connective tissue of the penial wall shows circular muscle fibers. (x400)
Ridge of the penis. The ridge does not poccess muscle fibers and the. epithelium is lined with
pseudostratified collumnar cells. (x100)

Spongy cell of the ridge in penis. (x200)

Sponge cell and epithelial cells in the ridge of penial wall. Sponge cells are often found under
the epithelial cell layer. (x400)

(CM: Circular muscle, CML: Layer of circular muscle, CT: Connective tissue, E: Epithelium, L:
Lumen, N: Nucleus, R: Ridge, SpC: Spongy cell)
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7. 2% (Penis)

7 (epiphallus)?} Ad = o] A
2 °=~!B]“1 *% dECch: ®ov #e dEde
T22 g slch(Fig. 1) 749 We oy e 22
Afrh g Agrzdos o3 orhFig.
17). o] AjzA4E2 W7 ke @ E7|58 3
Aeta glen] olz <lsl W7he dl§ HAEE ks
cteblar slsich(Fig. 18). wWizk ko2 %53 %7
52 TR 7&@}_3‘33 o) fo]2] glylom o] HAo
Tk el dAs "ev) ¥dok(Fig. 19).

o] F dEo| %l'ﬂﬂ'f_ T3 Noyce(1973)7} X
& Agriolimax caruanae®l 7ol ‘iepyt ﬁﬂ‘ﬂ
A3 (sponge cell)st #-e 7o g gzt ’4 01'—; 3
HAZFE F7]9] Foboll 5354 v :
2h AA BE Ho ‘il‘iitHlﬁg 19, 20) Ur] o] #ho
A= Bt e dg 7h3 U AER o)
o}x glodrh o]% Mo Mu s a9l oF
o AlEe] "ot RulEFeo] el A Fawi: Ao
. OHol Ewi7les 7i3l Ao Halr}(Fig. 19,
20).

2 o

sy ol(Nesiohelix samarangae) okt
o] (Nestohelix)ol] 48}z F05 ghatol 4] Fofutsl
o]f-2. 2 m st A U ER: Folrh B Aol A4
TS ol (Nesiohelix samarangae)2l 24447
ok *d st (her-
maphrodite duct), A (fertilization cham-

e 7k BB = A 4 (ovotestis),

ber), ¥ Al(prostate), 43 (vas deferens), %
7 (penis) 9] v Alef2
Feavdd 232 98 He-

CRET

&7 (epiphallus), &
et o]ge) g
matoxylin-Eosin 343} Mallory <&
r}. WA (ovotestis)iz W& 9 dE(acini)® o]
Folx slew 7z} Bl A A 2 2
epithelial cell layer)s} ¢k % (nurse cell), 4
HAZ(gamete cell) 52 o]Fo)# 9lgir}k. A% (ac-
inikz IFATE dof gl
°§4#(hermaphrodite duct)e 7}5x

2o ARgibdeldaEst gke AgrAso

=

GRS >(germinal

1 e

Bt

A 5l . ubZq)

o] Foiz qldlew e w52 AR 75 A 9l
it A A (fertilization chamber)2 3749 =3
o] Azl osf Felal FHE olFolA ‘il‘%i
th =3te] A AEE FHT ATSAHRYFAHE
=] glgir). A d Al(prostate)e #4715 7}11
L2 AR HE AEET AA BR7E doifis
(chamber)® o]Fo1# lar}. Eu|AEE F
e AEZZ offold gllent ohE gy
Axde) A= FFo o vhe F2EY E2AFT
el sllopdt Aoz ARl A(chamber)d #v)
AR Helz MEET AHel ek

TA % (vas deferens) HAigzzog o|Foizl

AL FAE HE hAAL dslen W EEy
el ofsf 4F-Heoz e oldeh Wi7del A% 4
Wi UdFEAER FHo] 9lon] BB g B
7b & dFAdER =] gledr). A&7 (epiphallus)
o He A thite] AbE AjzAo® FAE o
dsler] 24 F chde He) ggog Z4E unst
sobFrh Aol W7 AAsE Felt*(groove)
, Wdell A% AEs AR} gl AFAE
7 (penis)2 A7+ Ak
FAE HE FEAEG FE AEFosich
WiHe e EFFol ol HabstAl dee] glen
B0l ol ol HE 3
o Fuleat dxze] Fes Ho)
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