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Hydroid colonies were grown on slides, and the growth of 
stolons examined under a microscope. Growing tip was 
recorded every 5 seconds and then the image processing 
was performed in an original computer program. As a 
result, we obtained a graph showing the change of 
position of the tip apex in time. 
 
The graph clearly shows that the growth of stolon is the 
result of pulsations. Growing tip extends and contracts 
periodically about every 5-7 minutes. You may notice that 
during extending tip grows to the level of the previous 
peak at first, stops, and only then extends some more. 
 

Gonothyraea loveni Colonial hydroids together with other cnidarians occupy basal phylogenetic 
position, so this group is of great interest to evolutionary biology. 
The colony consists of stolons, which spreads over the substrate, and shoots 
with periodically arranged hydrants. At the ends of stolons as well as shoots 
there are growing tips, and the apical growth of all parts of the colonial hydroids 
occurs as a result of growth pulsations in this tips. Pulsational growth of hydroids 
is an interesting example of cyclic morphogenetic processes. It is well known 
that the apical morphogenesis in hydroids accompanied by changes in the 
parameters of growth pulsations and possibly determined by these changes. 
Investigation of the mechanisms underlying the pulsational growth of hydroids 
have important implications for understanding the evolution of morphogenesis. 
 
The  object  of  our  study  –  hydroid 
Gonothyraea  loveni   Allman   (1859) 
and pulsational growth of its stolons. 

 
The successive rhythmic movements of cells 
described Beloussov (1961, 2000) and Kosevich 
(2006) occur during the pulsational growth. 
 

At the stage C the growing tip is 
contracted. During pulsations epidermal 
cells reorient and increase in volume 
(stage E) and then gastrodermal tube 
elongates  (stage A). Thereafter 
gastrodermal tube shortened, epidermal 
cells decrease in volume and become 
more skew, and apical surface of 
epidermal cells move in the proximal-
distal direction at a time. The growing tip 
is contracted again (stage C). 

Movement of ectodermal  cells  during  growth 
pulsations  occur  as  a  result  osmokontraktile  
mechanism described Beloussov. 
 
Epidermal cells change size and orientation as a result of inflation and accumulation of vesicles and their subsequent 
fusion and effusions. The change in inclination angle of the epidermis cells is a characteristic sign of pulsation stage. 
At the stage of extending angle is closer to 90°, and at the stage of contraction it is more acute. 
 
All cell movements within the growing tip spread wavelike in the proximal-distal direction. Objective of this study was 
to clarify the role of gap junctions, which can propagate intracellular signals, and mechanosensitive ion channels that 
open in response to mechanical stimuli. 

Mechanosensitive ion channel blocker gadolinium and gap junction inhibitors octanol and CBX stop the growth of 
the stolons, but do not stop pulsations of gastroderm. Pulsation period remains unchanged, the effect depends 
on the concentration, reversible and eliminated by washing the substance. 

Thus, gap junctions as well as mechanosensitive ion channels play an important role in the  
pulsational growth. 

Microscopic examination showed that the gap junction inhibitors prevent the inflation of epidermal cells and stop 
pulsational growth on the contraction stage. Conversely, a blocker of mechanosensitive ion channels stops the 
growth pulsation on the extending stage when epidermal cells are inflated. 

We can assume that during the growth pulsations inflation of epidermal cells occurs 
spontaneously with gap junction communication, while its contraction require mechanical 
signal. 
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