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Preliminary studies on the diurnal variation of metabolism
o Perinereis aibuhitensis
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Abdgract: The diurnal variations of standard metabolism (SM) and routine metabolism (RM) o Perinereis aibuhitends were
determined in feeding commercial Paralichthys diveaceus diet at 20 . The worms used in this experiment were collected from seaside
o Zhuanghe, Dalian, Liaoning province. Worms were grouped according to the wet body weight [S 0.50 + 0. 05g,M 0.90 +0. 05g,
L 1.50+0.05g]. The relation between dry body weight (W, g) and wet body weight (W, g) is equivdent to: W=0.2168wt -

0.0548 (R* =0.9833, n=43). SM and RM were determined under the oxygen determining apparatus by flowing water system
whose water was filtered with a salinity of 31 - 32. The Winkler method and Nestle method were adopted to study the oxygen
consumption rate (R) and the ammonia excretion rate (AE) . By comparing RM with SM , the specific dynamic metabalism (SDA)
o P. aibuhitensis was studied. The results were as follows: (1) SM and RM of P. aibuhitensis decreased with the body weight
increasing. It can be described as R= aW’, where Wis dry body weight, R is oxygen consumption rate, a and b were parameters
(a were 0.3725,0.2743, b were - 0.4817, - 0.5988 respectively) . SM and RM were significantly affected by dry body weight
(F=16.449, P<0.001; F=19.327,P<0.001). And AE were significantly affected by dry body weight too (F=4.855, P=
0.014; F=4.003,P=0.028).4 (2) Each group had the same changeable rule of standard metabolism. The averages of SM in S

M and L groups were 1.0248 mg- (g- h) ~*,0.7285 mg- (g- h) ~* and 0.5019 mg: (g- h) ~* respectively. But it was higher in night
than that a day. SM in night of three groups were as 2. 17 ,1.42 and 1. 87 times as a day. This might be explained as the
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activity of P. aibuhitenss was correlated with illumination. The AE of S,M,L in starved state changed little too, because of the
starvation threaten the protein in worm tissue was consumed in metabolism at the end of experiment, so the AE was increasing slowly
ater experiment beginning 18h,24h ,24h respectively. (3) RM in each group changed more than that of SM in this experiment. The
RM of S,M and L went to the peak ater experiment beginning 21 - 24h. The peak values of SDA in S,M ,L were 3.936 mg- (g-
h) " *,1.5222 mg: (g-h) “*and 1.2853 mg- (g- h) "' respectively, as 4.84,1.71 and 2. 29 times as their SM. By comparing the
diurna variations of SM with RM metabolism of three groups of P. aibuhitensis, results showed that SDA o the three groups, started
a the same time, namely after feeding 15h, persisted about 12h. The energy expenditure of SDAwere 271.62J- 9" ! 73.56J: g ' and
70.56J- g * respectively. The ammonia excretion rates of S,M ,L in satiation state changed significantly during the experiment. The
peak values of the wave of satiation state were 9. 2176[ mol- (g- h) ~*,6.59350 mol - (g- h) ~*,2. 6866 mol- (g- h) ~* respectively,
a5 2.82,4.15 and 1. 67 times as their starvation state, accordingly the durations were 9h,9h,12h. The wave o each group were
started later than its oxygen consumption rate, and that of S group started ater feeding 24h, and M group was 21h, L group was 15h.
The wave energy expenditure of S,M ,L were 0.9729J-g™ *,4.9600J- g" * and 4. 0773 J- g * respectively. This paper preliminarily
concluded that SDA of P. abuhitensis decreased with dry body weight increasing, that is, small worms metabolize much more
actively than large worms.
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,0C (mg-g”'-h""); DO,
, RM SM (mg-L 1) ; DOy
: (250mL) (1) (mg-L°'); DW
(9) ; v« (L-h"Y);
Vo (L-h™h

AE= (Nyw - Novo)/ DW

,AE Umol-g *-h 1) ; Nx
NH,N mol-L ™Y ; w
(L-h"") 5 No
NH;N gmol-L "% ;v
(L-h"%) ;DW (9)
2
2.1
1
Fg.1 Diagram o the oxygen determining gpparatus ( 1) 1
by flowing water system ’
a. ; b. ; C. ;d. : 20 ,
e. ;f.' ;g - ; h. ( 2) 2 '
a. thermostatic water bath; b. respiratory chamber;
c. inlet tube; d. helix clamp; e. high water case; ,
f. exceeding tube; g. sample mixing bottle; h. drainage tube , RZ 0. 8897 0. 9878
(R=aW’) ; a

3h ,
, 36h

0.3725 0.2743;b

OC = (DO, - DOyVo)/ DW
(DO, ovo) 0.5988 - 0.4817

1
Tab.1 The metabdism o Perinereis aibuhitensis Grube in different physidogical condition
4 mg- (g-h) **
(ind) © o e 90
” ygen consumption rate
groups number dry body weight
RM SM SM/ RM (%)
S 21 0. 0601 + 0. 0022 2.2147 +£0.7720 1.0248 +0. 4831 46.27
21 0.1480 +0.0033 0.9517 +£0. 3629 0.7285+0.2334 76.55
L 15 0.2769 + 0. 0065 0.8909 +£0.2718 0.5019+0.2101 56.38
+ SE
Notes: values are expressed as mean + SE
2

Tab.2 Parameters d the regressive relationship between oxygen consumption rate (mg- g *h™ %) and dry weight ( g)
o Perinereis aibuhitensis in different physidogical conditions

a b R?

RM 0.3725 - 0.5988 0. 8897
SM 0.2743 - 0.4817 0.9878
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Fg.2 The diurna variation of RM
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2 , SM
, S 1. 0248 mg-
(g-h) ", 0.6422 1.4377 mg- (g-h) " *;
M 0.7285 mg- (g-h) !,

S OC =1.7904 - 0. 0767t + 0. 122812 -
0.0100t3(R? =0.976, F=13.76, P=0.195)

M OC = 0.9945 - 0.1087t + 0. 0354t -
0.0019t*( R =0.997, F = 193. 33, P=0.005)
L OC = 0. 7935 + 0. 0468t + 0. 0151t° -
0.0016t> (R =0.998, F = 196.56, P =0.052)
,0C [mg: (g-h) "'];t  SDA
(h) ,
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g ',SDA 3
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6.593% mol - (g-h) ~* 2.6866 mol- (g- h) ~*,

SM 2.82 4.15 1.67
SML RM (F=
4.855, P=0.014) SM .S
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3 SDA
Tab.3 Main parameters o SDA d each group

. . -1
M [mg- (g-h) " "] peak )

group starting time duration energy consumption

appearance time peak value
15h 24h
S 15h &ter feeding 12 24h dter feeding 3.9360 21162
15 21 24h
M 15h after feeding 12 21 24h dter feeding 1.5222 73.56
15 24
L 15h dter feeding 12 24h dter feeding 1.2853 70.56
(F=4.003, P=0.028)
3, SML
(t,h) , :
S AE = 1. 8850 + 4. 6102t - 0. 8304t +
0.0361t3(R?=1.000, F=0, P=1.000)
M AE =1.5962 + 1. 6051t - 0. 2032t +
0.0063t*(R?=0.659, F=1.93, P=0.301)
L AE = 1. 1584 + 0. 5894t - 0. 0738t* +
0.0062t*(R?*=0.869, F=6.62, P=0.078)
,AE Mmol- (g-h) '], t
(h) :
SM L 0. 9729 4.9600
4.0773J3-g *
3
3.1
[5]
: ( ) ,
[6- 10]
[11]
(b- 1) (- 0.4817) ,
3 , b
-1 - 1.30% - 0.57%
Fg.3 The diurna variation of ammonia excretion of
-0.7 -0.9, - 0.727,

Perinerds aibuhitensis in different physiological conditions
-0.4 -1.9 )
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4

Tab.4 Main parameters o ammonia excretion o each group

Mool (g-h) "' pesk
(h) Q)
group starting time duration . energy consumption
appearance time peak value
24h 27h
S 24h dter feeding o 27h dter feeding 9.2176 0.9729
21 27h
M 21h dter feeding o 27h dter feeding 6.5935 4.9600
15 18
L 15h &fter feeding 12 18h &fter feeding 2.6866 4.0173
) 21 24h, 12 15h
, , , 20 2n 3n
1 S RM SDA 8h 12h,
SM ML 12h 16h!®1; 11 20 ,SDA
, 14h, 6 8hl'!
; : (2 3
, ) SML
2 ,20 S ML SM ,
(21:50 - 3:50) , '
(9:50- 18:50) 2.17 1.42 1.87 ,
L ast ) ,
Nereis virens (18]
[14]
) , , )
18h M L Jobling , SDA
24 36h , ,SDA
, :SDA
3.2 , [18] ,SDA
SDA
(2] ,SDA
,SDA ) , )
SML
[15.16] SM RM , , , SDA
S > M > L ; 271. 62
RM J-g° ' 73.560-g°' 70.563-g° %, S
20 M L

,SDA
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