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Studies on the Neurosecretion of the Prawn, Penaeus japonicus B. —X

Correlations between the Heart Beat, the Scaphognathite Ventilation and a
Quantity of the PAS-Positive Granules in the PAS-Cells

Kaworu NAKAMURA *

Abstract

Examinations were carried out to clarify the physiological relationship of the heart beat
and the scaphognathite ventilation with the PAS-cells, located on the ventro-posterior of the
supraoesophageal ganglion of the prawn, Penacus japonicus B.. For the heart and the scaphog-
nathite the frequencies of each beat were counted at regular intervals (1, 3, 6 and 10 hrs.)
after eyestalks ablation. After counting, the ganglions were fixed histologically and the PAS-
positive granules in the cells were calculated quantitatively by transcription method as previously.

Generally the ranges of the required times for 100 beats within 10 hrs. after the operation
were 8~60 sec. and 10~69 sec. to the heart and the scaphognathite respectively (water temp.
22.5~26.0°C).

As a result, no correlation was observed between the quantity of the substance and the changes
of both activities. Therefore it seems that the PAS-cells have no physiological role on the
heart beat or the ventilation.
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TR LT, ERHROEMZROBY TH 5 (Fig. 3 BH).
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FMENED (sca. add) @ LESMNEHOBEICELTHEL, SEHERBENEHEE

BLERTS.

Table 1. Relationships of the heart beat and the scaphognathite ventilation after
eyestalks ablation to a quantity of the PAS-positive granules in the PAS-cells.

Required times for 100 beats at the set times — 1
P.A.S- * Heart beat** Scaphognathite ventilation**
No\| PO " | |hr  3hes 6hrs 10hrs lhr  Shrs  6hss 10hrs
1 1.4 10 10 11 19 33 36 54 48
2 0.0 17 20 17 50 26 22 16 38
3 0.4 11 26 35 34 20 35 40 43
4 0.0 11 18 25 22 22 22 19 20
5 0.0 33 19 17 37 45 49 44 45
6 0.0 28 20 20 37 32 48 50 40
7 0.0 17 22 16 12 24 35 26 38
8 0.0 18 23 19 60 27 29 27 50
9 0.9 31 33 40 54 38 37 44 43
10 0.0 11 17 14 37 22 26 27 33
11 0.0 11 24 26 29 30 35 27 36
12 0.0 11 27 23 33 22 24 21 27
13 0.0 28 23 29 40 43 26 38 31
14 0.4 9 9 12 4% %% 17 18 14 3Pk
15 0.0 19 28 35 35 23 34 34 42
16 0.0 9 10 18 23 11 11 17 23
17 0.0 18 28 18 17 42 39 69 67
18 0.0 23 14 14 18 13 13 12 27
19 0.0 13 14 25 10 12 15 29 20
20 0.0 10 11 10 10 21 21 29 24

*: A value of the weight converted from the magnified volume of the histological speci-

men by transcription (unit: g) (sampled at the last time).

*%*: Calculated with a stop-watch (unit: sec/100 times).
***: Sampled at the 7 hrs after the operation, because of weakening.
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Table 2. Relationships of the heart beat and the scaphognathite ventilation after
eyestalks ablation to a quantity of the PAS-positive granules in the PAS-cells.

PAS- Required times for 100 beats at the set times — 2
- Heart beat** Scaphognathite ventilation**
positives
No. 1 hr 3 hrs 6 hrs 1 hr 3 hrs 6 hrs
1 0.0 12 12 18 15 15 23
2 0.4 10 11 11 24 28 27
3 0.0 10 15 34 22 17 58
4 0.0 11 11 10 16 21 60
5 0.0 16 22 11 42 44 52
6 0.0 31 20 34 34 42 44
7 0.0 17 18 16 32 45 41
8 0.0 31 24 18 39 29 41
9 0.2 9 9 26 10 11 10
10 0.0 9 10 10 32 42 18
11 0.0 26 12 10 36 42 50
12 0.2 32 9 9 22 21 36
13 0.0 12 8 8 10 16 13
14 0.0 11 16 11 12 24 21
15 0.0 9 13 31 11 28 24
16 0.0 15 12 12 29 51 50
17 0.0 9 17 24 44 35 34
18 0.0 10 10 10 49 63 51
19 0.0 9 20 21 12 36 40
20 0.0 9 23 10 34 39 54
* %%: The same as in Table 1.
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Fig. 1. Changes of the required times of the heart and the scaphognathite for 100 beats after
eyestalks ablation. Boldface lines: The PAS-positives were existed in the cells at the last

time’s fixation. Lightface lines: The PAS-positives were no existed.
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Fig. 2. Changes of the required times of the heart and the scaphognathite for 100 beats after
eyestalks ablation. Boldface lines: The PAS-positives were existed in the cells at the last
time’s fixation. Lightface lines: The PAS-positives were no existed.

Fig. 3. Diagrammatic muscular system of the

mandible and the scaphognathite (dorsal

* view). A part of the lateral muscles and
the stomach are cut off.

. Abbrev., ant. m.: anterolateral muscle,
~ cir. com.: circumoesophageal commissure,

cir. con.: cir. connective, man. abd.: man-
--dible abductor, man.. add.: man. adduc-

. tor, oes.: oesophagus, sca.:. scaphogna-

thite, sca. abd.: scaphognathite abductor;

sca. add.: sca. adductor, sto. tho. m.:

stomatothoracic. muscle, tho. m.: thoraci-
~ coabdominal muscle.

2.F To Ist max.
q.b.c_d to man. 7.# to 2nd max. .

Fig. 4. Diagrammatic nervous system of the
thorax, especially branching to the man-
dible, the 1st rhaxilla and the 2nd maxilla
(upper: dorsal view; lower: lateral view).
Abbrev., cir. com.:  circumoesophageal
commissure, cir. con.: cir. connective,
man.: mandible, ‘Ist max.: Ist maxilla,
2nd max.: 2nd makxilla, oes.: oesophagus,
sca.: scaphognathite
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A s (sto. tho. m.) : MU #l TS 2 AP 0F, BMPIEBIETE & M B ik EiE 45

w5,

Kuigs (tho. m.) @ Mui#eds OBITE & U BIES~LAS D BJ5 2 MOER IS5 DH BRI & 8 i

T5.
ENMBOEMNRKOBY TH 3 (Fig. 4,5 BR).

BBEwER & D KBUCE S 2RI 35 (a,b,c+d) H5FDLIA D 1 ARG KFE L
THBETE (e, ). B4 ORMBAGELELE LT, FEAEEHEOHHFLoAEOMS
(@), BREEH OB (b), EHEDE—TBHHE (c+d) Kb 3. KFEAKTa b, c EH
#ic, d ABEMWIcHAHT 5.

maxilla1+2

maxillipede 1 maxillipede 2

Fig. 5. Diagram of the main nerves sent out from the suboesophageal ganglion (left side).

B1MEE LU 2/ (FAE) IKE» 2 MRICEE % 258 DLN 3 (e, f: g, h).
WENRIFREBULRRETHES Licd 3. £42F0dm014x g RRKBBLTE
E—=LTHY, ERPICHNTHET 3.
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FEROBIBICE 72 > TH LA TRAEOYBRFH L OEE L CEMEOET ICHIEDLE
%252 3 L #, Gecarcinus, Lysmata, Leander % 11} 3 Briss®”, CARLIsLEand Doarn®’
ScHeeR and ScHEER” ©, BHROERARBICED ZAPBHEERE R U-EZRICL D
I N3, FERWEDOHEENDHTARBEEICL 3EHEEOFAICK-> 7T &b
b, WECHRDOREMFBRGAT AL LY (RISRSBCAHEAL, BHoEL - B8 o
mEE LTHDbNE), BENFELRZZNVHEBHERERTI22 LIV OEH
BEEHRICE LUk, FHIKLIVEGKOS BEBDETHR Lic# ik, BSR0EExTH
ZLOEHMRBL UTOHBHBTEEL T 572, T ORIESMICB LTkt WoLvekamp and
WATERMAN® ¢ Astacus 13U TREEAKDE BB 2 EE O KRBT C ventilation D
BIrE2E L3 L2 EHLTNAE. LA TAZROHNHE I MBEE OB ICHIET 3
B, TNEREOHAICE T LOEITONTIE 1.7-12.5/sec, ventilation iz oW Tk 1.4-
10.0/sec tish, FHEEHTONMEL LT Astacus ® 1.5-1.7/sec, Homarus @ 1.7/sec,
Palaemonetes @ 3.5-4.9/sec (MAYNARD, 1960 iz & 3)!, X ventilation & LT Astacus ®
0.3-2.5/sec, Homarus @ 1.2-1.8/sec, Palaemon @ 4.1-4.9/sec (WoLVEKAMP and
WATERMAN, 1960 iC & 5)* %Ml & st U THEHME L S EFEOH WVER AR 2 h 5,
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Hara?, ALEXANDROWICZ and CARLISLE!® 5ic & 3 & BFICZ O RENE HEET NS
7 BIBHEYR OEECRMEORI BB ONZRFTH Y, FEROEREHY LEL.
L L FHicL 2B T—HOICRBERSAE LD EIMING.

L 5T PAS BHEWE O HEBARER & O0M, FAEOTIERE L OMICHEOMBHR
bHNENT Lid, BIEGIRICL D PAS BHEWE R IC FWREIURS NITVEORBRK
RWEEET S L, YEWEOTBEHICHT SNSWHBEERE BN OLHEINS.

SRS, BHHEIR Younc'®? itk 3 & Carcinus TRIOARHE X bt OXET D
ME& 2B WER) LBTH (RESH) KEibT5La3n3. B ventilation IZhb
EHOHEIERITL D 2 OIEE, RIEZ LTKKEOM 2 it HREGLONB T LER
LT3, CTiCEHDOBBHERAMCBENEED OTH Y FHEORIBENIERIC
R DHMESEANEITEILENDELELS.
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1. 7=zl LR ESEICHEST 5 PAS fiaicBd UT.O0E & FHHZE ven-
tilation Iz %4 3 WA WMIBEE D HEEF . SRR L BDITHORBEEMNL LT
BREKICTHBEOYBRFREM L, Ltk D0 E ¢« ventilation DRER A IHEZ(LE R ER
(1,3, 6% 10MM) BicllE Ui, EEEONERARIC L 3 EEHEE OHNEAEHR
Kk o7, B TH, PAS BHWHELHMEAI VEEHE L LROWEHE L ORM
R L.

2. >4, ventilation & d B OEELHNE LS, BEDO X —rRARINEL T,

3. PAS BH#E O HERRE LROWEHE L OoMIcREEOMBERIALOLT, &
- T #, ventilation (x4 % PAS e D A4 HHBEIZENI DLHMEh 3.
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