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Abstract 

'H-thymidinc incorporation was investigated in the sensory cpithelia of the lips of Helixpomatia by 
light microscopic autoradiography. Labelled cells were observed among the epithelial cells as well as in 
the sensory lobules. After a short survival time following the JH-timidine injection only heavily labelled 
cclls could be dctcctcd. The heavily labelled cclls in the receptor cell areas were always located at the 
periphery of the sensory lobules. After a long survival time the lightly labelled cells appeared and became 
dominant: they were always observed among the sensory cells in the sensory lobules. The number of 
labelled cells increased during short survival times (30 min. 4h) but later a continuous decrease was 
observed. This demonstrates a slow but continuous renewal and maturation of the sensory and epithelial 
cclls in the sensory epithelia of the snail Helix pomatia. 
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Introduction 

G a s t r o p o d s receptor areas such as the lips and body wall seem to have the 
general ability of both chemo- and mechano-reception ( S C H U L T Z , 1 9 3 8 ; 

K I E C K E B U S H . 1 9 5 3 ; K I T T E L , 1 9 5 6 ; S T E P H E N S O N , 1 9 7 9 ; C R O L L a n d C H A S E , 1 9 8 0 ; 

C H A S E a n d C R O L L , 1 9 8 1 ; C H A S E , 1 9 8 2 ; H E R N Á D I e t a l „ 1 9 8 4 ; K E M E N E S e t a l „ 

1 9 8 5 . ) According to the Golgi impregnation studies, the receptor areas of the body 
wall are densely innervated by primary sensory neurons ( S C H U L T Z , 1 9 3 8 ; D E M A L , 

1 9 5 5 ; H E R N Á D I . 1 9 8 2 ) . T h e ul t rastructural studies have concentrated on sensory 
dendri tes to establish a relat ionship between the sensory dendri tes with different 
ul t rastructural characterist ics and the different receptor modalit ies. N u m e r o u s 
types of dendr i tes could be separated on the basis of their fine s t ructura l 
characteristics, and different receptor modalit ies have been correlated with them 
( Z Y L S T R A , 1 9 7 2 ; W R I G H T . 1 9 7 4 ; W O N D R A K , 1 9 7 5 ; K A T A O K A , 1 9 7 6 ; 

B E N E D E C Z K Y , 1 9 7 7 . 1 9 7 9 ; C R O L L , 1 9 8 3 ) . The sensory dendri tes in the sensory 
epithelia of the tentacles, the lips and the foot of Helix pomatia were classified into a 
series of transit ional forms on the basis of their line s t ructural characterist ics ( the 
number of cilia and microvilli, the length of the roots of cilia, the width of the apical 
dendri t ic surface, the density of the dcndrit ic cytoplasm). These transit ional fo rms 
spread f rom the microvillous dendrites with ccntrioles th rough the dendri tes 
possessing 1—2 cilia and microvilli with centrioles in their apical parts , to the 
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dendr i t e s possess ing n u m e r o u s cilia on their apical su r f aces ( H E R N Á D I a n d 
B E N E D E C Z K Y , 1 9 7 8 . 1 9 8 3 ) . It was supposed t h a t th is great var ia t ion in the 
s t ruc tura l a p p e a r a n c e of the sensory dendr i tes cou ld be expla ined by a renewal 
process of the p r imary sensory n e u r o n s ( H E R N Á D I and B E N E D E C Z K Y . 1 9 7 8 . 1 9 8 3 : 

H E R N Á D I . 1 9 8 1 a . b . T O T A R O et al.. 1 9 8 4 ) s imilar to t ha t in the ve r t eb ra te o l f ac to ry 
epithelia ( G R A Z I A D É I and M E T C A L F , 1 9 7 1 ; M O U L T O N . 1 9 7 4 ; H A R D I N G et al . , 
1 9 7 7 ; G R A Z I A D É I and M O N T I G R A Z I A D É I . 1 9 7 9 ) . T h e a im of the present s tudy was 
to d e m o n s t r a t e mi to t ic e lements in the sensory lobules o f the lips by app ly ing light 
microscopical 3 H - t h y m i d i n e a u t o r a d i o g r a p h y and in this way to p rove the sensory 
cell renewal in the sensory epithelia of Helix pomalia. 

Mater i a l s and M e t h o d s 

Adult specimens of Helix pomalia were used for the experiments. 15 |iCi JH-thymidine/gr body 
weight was injected into the body cavity of each animal diluted in 250 nl ringer solution. The animals were 
sacrificed at 30 min. 4h. I day. I week, 2 weeks, and I month survival time following the injection. The lips 
were excised and fixed in 2.5% glutaraldehyde buffered with 0.1 M sodium cacodylatc buffer (pH: 7.2) 
for 4h al 4 C. After a short wash in the buffer the samples were posllixcd in I % OsOj buffered w ith 0.1 M 
s-collidine (pH: 7.4) for 2h at 4 C. After fixation the samples were dehydrated through increasing 
concentration of ethanol and were embedded into Spurr media through propilencoxid. Serial sections 
consisting of 8—10 lum thick cross sections containing the whole width of the sensory epithelia were cut 
and dried on slides and counterstained with toluidinc blue. The sections were covered with llford L4 
emulsion. After two weeks exposition the slides were developed with Kodak D—19 developer. The cells 
were considered to be labelled if there were at least 5 grain over their nucleus. 

Results 

In the 1 | im thick toluidine blue stained c ross sec t ions the l obu la r o r g a n i z a t i o n 
of the recep to r cells a s well as the typical s t ruc tu re of the lips a re clearly visible (F ig . 
I.). T h e different cellular e lements can be sepa ra t ed on the basis of the i r typical 
m o r p h o l o g i c a l character is t ics (e. g. d i amete r a n d the h e t e r o c h r o m a t i n pa t t e rn o f the 
nucleus). Label led cells can be observed in the sensory lobules and a m o n g the 
epithelial cells. N o n s e n s o r y neurona l e lements d o not have gra ins over their nuclei. 
Af t e r a shor t survival t ime (30 min) only heavily labelled cells can be de tec ted with 
n u m e r o u s silver g ra ins over their nuclei. These cells can be observed usual ly a s pa i r s 
bo th a m o n g the epithelial cells located on the basa l l amina (F ig . 2) a n d in the region 
of the sensory lobulus (Fig. 3). T h e heavily labelled cells a re usual ly located a t the 
per iphery of the lobules (Fig. 3). Of the 6—8 lobules in the invest igated sec t ion on ly 
1—2 con ta ined heavily labelled cell pairs . A f t e r a longer survival t ime (4h) the 
n u m b e r of heavily labelled cells increases and lightly labelled cells begin t o a p p e a r 
a m o n g the sensory cells in the lobulus . These lightly labelled cells have on ly 5—10 
silver g ra ins over their nucleus (Fig. 4). At s h o r t survival t imes (30 min to 4h) the 
heavily labelled cells a r e d o m i n a n t , but a f te r a longer survival t ime (1 d a y ) the 
n u m b e r o f lightly labelled cells inreases. and these become d o m i n a n t . Heavi ly 
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Fig. I. The semithin section of Ihe lip demonstrates the typical organization of the sensory epithelium. 
Under the epithelial cell layer (cc) sensory lobules (si) are located. The nerve branches (nb) of the medial 

lip nerve reach the sensory lobules. Under the sensory lobules muscle cells (mc) and gland cells (gc) can be 
seen, scale bar: 50 )im 

labelled cells, however can be observed even af ter 30 day survival but only scarcely 
a m o n g both the sensory and the epithelial cells. T h e number of labelled cells 
decreases in time. By the 30th day their number is about 6 0 % of that observed at 4h 
survival. At this lime only one lightly labelled cell can be detected in the cross 
section. 

Discussion 

According to the 3 H-thymidine au toradiography numerous mitotic elements 
can be observed both among the epithelial cells and the sensory neurons in the 
sensory epithelia of the lips. Our findings show that the sensory neurons originate 
f rom stem cells that undergo a slow mitotic process producing heavily labelled cell 
pairs that undergo a second mitosis which produces the lightly labelled cells. 
Following the 'H- thymidine injection, the number of heavily labelled cells 
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increased; in lime, however, all of the labelled cells decreased in number . Therefore , 
the mass of pr imary sensory neurons in snails undergoes a spon taneous and 
con t inuous process of renewal and matura t ion , which last f rom mitosis to neuronal 
dea th . Similar findings were demons t ra ted recently in the tentacles of Achatina 
fulica ( C H A S E and R I E L I N G , 1 9 8 6 ) . According to these observations, the pr imary 
sensory neurons in the snail sensory epithelia behave similarly to the pr imary 
o l fac tory sensory neurons in ver tebra te ol factory epithelia ( G R A Z I A D E I and 
M E T C A L F , 1 9 7 1 ; M O U L T O N , 1 9 7 4 ; G R A Z I A D E I a n d M O N T I G R A Z I A D E I , 1 9 7 9 ) . 

This ma tu ra t ion process can explain the previously described great s t ructural 
variety of the pr imary sensory neurons in the sensory epithelia of the Helix tentacles 
and lips ( H E R N A D I and B E N E D E C Z K Y , 1 9 7 8 , 1 9 8 3 , H E R N A D I 1 9 8 1 ) . 
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