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Ventilation in the Respiratory Tree of Sea Cucumber, Molpadia roretzi

(Holothuroidea ; Molpadida)

Ken-ichi Yamamoto™', Takeshi Handa™"', Masashi Siraishi*!, Akira Nishioka™*",
Kiyoharu Tabuchi*?, Tadashi Kamano™®”, Kiyohiko Fukami*?,
Taketomo Enoshima™®?, Tadahisa Hikage™?, and Yoshihumi Asano™?

Ventilation in the respiratory tree of a sea cucumber, Molpadia rovetzi, living in the mud, was examined
on the ship (Koyo-maru, 1,988ton) using the method which continuously measured the ventilation volume.
One cycle of ventilation was composed of large one exhalation and small 3 ~10 (mean 4.6) inhalations.
The parameters on the ventilation are as follows : inhalation period per one ventilation (Tin) =
58.6sec/cycle, inhalation volume per one ventilation (Vg-in) = 59.0ml/cycle/kg, exhalation volume per
one ventilation (Vg-ex)= 58.4mi/cycle/kg, inhalation period per cne inhalation = 12.7sec/stroke, exhala-
tion period per one exhalation = 14.5sec¢/stroke, inhalation volume per one inhalation (Vg-in-st) =
12.8mi/stroke/kg, ventilation frequency (V)= 0.6cycle/min, ventilation volume {Vg)= 35.8mi/min/kg.
Tin increased with increase of inhalation frequency per one cycle (If), and Vf decreased. Vg-in increased
with increase of If. However, Vg showed almost constant, because Vg-in-st showed almost constant and
Vf decreased.

From the results, the ventilation in the respiratory tree of M. roretzi was similar to that of Apostichopus
japonicus which inhabited on the surface; they fixedly maintained the ventilation volume per min, even if
the inhalation frequency per one ventilation changed every ventilation. However, in M. roretzi, the ventila-
tion volume in the respiratory tree per unit time was less than A. japonicus, and the inhalation and exhala-
tion into/from the respiratory tree were slowly and largely carried out further than A. japonicus.
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Fig. 1 . Experimental system (A-D)and condition stocked a sea cucumber, Molpadia roretzi, into reservoir
tank (E and F). Ch ; small chamber for collecting ventilated water, Rm ; rubber membrane, Pr ;
probe of electromagnetic flowmeter, Ec : experimental chamber, Re : recorder (MacLab system), Ef
; electromagnetic flowmeter, Mt ; mouth, An ; anus.
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Fig. 3 . A record of ventilation just after set into the experimental chamber in a sea cucumber, M.
roretzi. Range of A above figure expands in under figure.
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Fig. 4 . Relationship between inhalation frequency per one
ventilation (If) and inhalation period per one ven-
tilation (Tin) in a sea cucumber, M. roretzi. Circ-
les and vertical lines show the mean and standard
deviation, respectively.
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Fig. 5 . Relationship between inhalation frequency per one
ventilation (If) and ventilation frequency per mi-
nute (Vf) in a sea cucumber, M. roretzi. Circles
and vertical lines show the mean and standard de-
viation, respectively.

Table 1 . Ventilation in the respiratory tree of a sea cucumber, Molpadia roretzi.

Molpadia roretzi Apostichopus japonicus

( Present study ) ( Yamamoto er al’’)

Inhalation frequency per one ventilation ( sec/cycle )
Period per one ventilation ( sec/cycle )
Inhalation period per one ventilation ( sec/cycle )
Inhalation period per one inhalation ( sec/stroke )
Exhalation period per one ventilation ( sec/eycle )
Ventilation frequency per min ( cycle/min )

( mifcycle/kg )

( mi/stroke/kg )

Inhalation volume per one ventilation
Inhalation volume per one inhalation
Exhalation volume per one ventilation  ( ml/cycle/kg )

Ventilation volume per min ( ml/min/kg )

46 £ 1.2 103 = 29

999 £ 226 903 £ 250
586 £ 175 795 £ 263
127 £ 07 78 £ 16

145 £ 36 106 £ 13
06 = 0.1 07 = 0.1
590 £ 203 95.8 = 264
128 = 33 98 =+ 18
584 + 33 955 £ 200
358 = 10.7 675 = 1838

Values show mean and standard deviation.
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Fig. 6 . Relationship between inhalation frequency per one
ventilation (If) and inhalation volume per one
ventilation (Vg-in) in a sea cucumber, M. roretzi.
Circles and vertical lines show the mean and stan-
dard deviation, respectively.
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Fig. 7. Relationship between inhalation frequency per one
ventilation (If) and inhalation volume per one in-
halation (Vg-in-st) in a sea cucumber, M. roretzi.
Circles and vertical lines show the mean and stan-
dard deviation, respectively.
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Fig. 8 . Relationship between inhalation frequency per one

ventilation (If) and ventilation volume per minute
(Vg) in a sea cucumber, M. roretzi. Circles and
vertical lines show the mean and standard devia-
tion, respectively.
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