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

Correlation between Hemolymph and a Quantity of the PAS-Positive
Granules in the PAS-Cells

Kaworu NAKAMURA*

Abstract

It dealt with the examination of the physiological relationship between the hemolymph
and the PAS-cells, observed in the supraoesophageal ganglion of the prawn, Penaeus japonicus
B.. It was carried out with the quantitative analysis on the calcium, the protein and the re-
ducing sugars in the hemolymph. For the PAS-cells, the granules were calculated quantitatively
by transcription, the same method as in the previous reports.

The hemolymph calcium was analyzed by Backra’s EDTA-chelatometry. The normal value
was 2—4 meq/dl. No relationship was observed in the cells with the calcium value.

The hemolymph protein was analyzed by GorNALL’s biuret-colorimetry. The normal value
was 5-14 g/dl. No relationship was observed in the cells with the protein value.

The hemolymph reducing sugars were analyzed by Sasakr’s o-toluidine boric acid -colorimet-
ry. The normal value was 5-20 mg/dl. No relationship was observed in the cells with the
reducing sugars value.

In additions, it suggests that the dark red-purple spot of the Rf=0.35, observed distinctly
in the paper chromatograph of the hemolymph, would be glycine. Further, by the disc-
electrophoresis of the hemolymph, 1 and 3 bands, at least, were observed always at the front
and the origin, respectively. For the reducing sugars, the effect of adrenalin was tested by
the method of injection. As a result, it seems that the adrenalin must have no action on the
level of the reducing sugars.
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U JEUNIAUX' BT L DB I NT NS, FEHR 7 v~ € OAE LRI E %5 O Mk
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#M¥HTik 2 v=x €, Penaeus japonicus B. ZR >, Z DMLY ~ ¢ hemolymph % T
Bo##te Uik, RMiCABEBE OLERERE, NNIOKF = « R4 P 2R, %
FHLOoDEEFANEAL, PEREZRAETALSETLTm Y 2 R5HRR Uiz, B,
BEbicREES 2B OMEICH U 3,000 @iE2~343 H OELFMETIRD, vy e
7By T YREATEBES LD 20p] 2ERUTRBE U, S8R0 & AKICAE
LR ESEEH L, SBEADIERICY T, PAS BH9HE O BEERERS LRAKO
FEicH - 7.

1) Mmhryy Rk 197449 8 (KR 27.0~29.5°C) icHBE L1, HRE 4~7g OfE
HWEB W, ERicid Backra © EDTA #55E 28 L, B3R CaCly %%
):: RV

2) MHAEAER: 197447 ~8 A (Kif 30°C) icflE Uiz, thE 1~2g OFEKER .
SERITIX GORNALL O¥ ¥ Ly b I 2@, BRICEFTA7 I Y EEA%E
Runl, BE~y 7= 4K ES (SPECTA-10) ik 3 540nm ERET OBRIEEZRD
7.

BER=—r—esu=ts574 -Vl Mp=rer) YERHEOSHEESHE L
UTH~NTz, RE 1~2g ORI ODM Uiy %22z 0d %, EEXKXy b L.
BEIKE 72— BB K (3:1:1) ZHL, 20cm BHZTIE - /2.

X, ¥4 27 BRKBHE ICLOMPEAE 2 - 2B L UTHNL. KE 3~4g
L 10~15g OEKER G, T2 VAT I FH e 150~200Ve ImA O 44T 3 B3k B L
TIFT Ty s PEMBETIE .

3) MmHBEuTEEs 19748 A (KR 30°C) k& Lz, hE 1~2g ofEKRZER .
ERICEELARD o- b4 O VEREY ZHEAL, B¥icd dl-7rra—=EHOE,
My EAEER L R—328C 660nm FEHOELEERD:.

BE7 FUF ) yESICE 2 MBEERER . %R Hanks #*icEd LT 0.001IM
LT PV Y YO—EREREORL 2 2HOBAROEBHAICES L, Btk Om
FRETHEENE U, 87 Frr ) YiFKkoO pH#HERET, WRIiCX®HR Hanks
BOLBREMNZEM U, 4&E 3~5g Ofkicid 0.1ml 284 L, #EH%0, 1, 34k
6RO 4REHZEL, MRt L R PAS BEWERERD . KE 15~20g
OfE#KITIE 0.5ml ZaEH U, BHE0,1,3,6FLUI0REOS REREL, A—MEK
0 3EOBEERME, TN LLEAOERI VR R4 FEBALTITR L HEBERER
i 1 AARIKOWTH 5 B OBERM), B0 ERMRXICHT 2RTEEERDI:.
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EHMEERAEZR LT, NaCl & CaCl, 28, a2 —2RER UL TROMSHEK E LT
(11 H,O #); NaCl (23.0g) CaCl;»2H,0 (1.0g) KCl (0.4g) Na,HPO,-2H,O (0.045g)
NaHCO; (0.35g) KH,PO, (0.06g) MgCl,-6H,0 (0.1g) MgSO,+7H,0 (0.1g) 7' »n 2 —
= (0.1g).
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sy ~8EeE PAS BiEWE &R & OBE%E Table 1 /R UK., 2 = EDIH A
Ny Y ABIEKE 2~4meq/dl Ofi%xR$. PAS BHEWHE & ORICEAHABEESED L
.

MEEEE L PAS BHWEE L OB%E% Table 2 TR L. M EAERE 5~14g/
dl ofizmrR4. PAS BHEWHEE & OficdEEESED ORI, —JF, ) vefD=
Ye ) UVEEPEICETAR=— - u=2 V77 0 —OR%E Fig. 1 KR LU, MY
UNREBEBERAN OB AE Y FOIKREF -V Y SNBE L, BREBRERETEAK Y b
25 Rf=0.35 fhEickii e iz, BRI T, BFERA Ry F ORAEAS L PASEBHEY

Table 1. Relationship between hemo- Table 2. Relationship between hemo-
lymph  calcium and a lymph protein and a quantity
quantity of the PAS-positive of the PAS-positive granules in
granules in the PAS-cells. the PAS-cells.

Hemolymph Hemolymph
PAS-positives* calcium PAS-positives* protein
No. (meq/dl) No. (g/dl)
1 0.0 3.0 1 1.3 5
2 0.0 2.8 2 1.0 13
3 0.1 2.3 3 0.6 8
4 0.0 2.8 4 0.0 10
5 0.0 2.3 5 0.3 9
6 1.3 2.1 6 0.2 7
7 0.7 2.6 7 1.1 14
8 0.0 2.6 8 0.4 11
9 0.4 2.1 9 0.8 10
10 0.3 1.8 10 1.7 10
11 0.1 2.6 11 0.4 7
12 0.0 3.9 12 0.1 7
13 0.0 2.8 13 0.0 9
14 0.0 3.7 14 0.1 6
15 0.1 2.8 15 0.3 8
16 0.3 1.8 16 0.3 12
17 0.2 2.3 17 2.1 8
18 0.0 2.8 18 1.0 6
19 0.3 1.8 19 1.1 10
20 0.0 1.8 20 0.0 9
*: A value of the weight converted *: The same as in Table 1.

from the magnified volume of the
histological specimen by transcrip-
tion (unit: g)



op

JE VLIS KA KGR B ofs 24 & (1975)

Fig. 1. 3 grades of the ninhydrin reactions on the spot, Rf=0.35
(n-Bt-OH: Acetic acid: H,O=3:1:1), observed in the

paper chromatography of the hemolymph.
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Fig. 2. Some patterns observed in the DISC-electrophoresis of the
hemolymph proteins (Acrylamide gel; 150-200 V).
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Table 3. Relationship between the re-
ducing sugars in hemolymph
and a quantity of the PAS-
positive granules in the PAS-

cells.
Reducing
\ PAS-positives* sugars
No. (mg/dl)
1 0.6 8
2 0.3 6
3 0.0 6
4 0.1 10
5 1.1 13
6 0.4 6
7 1.0 10
8 0.1 6
9 0.1 7
10 1.1 6
11 1.7 8
12 0.0 6
13 0.2 12
14 0.1 6
15 0.1 10
16 0.6 9
17 0.4 5
18 2.1 6
19 0.7 20
20 3.2 8

*: The same as in Table 1

Table 4. Effect of the adrenalin injection on the quantities of the hemolymph-reducing

sugars and the PAS-positive granules in the PAS-cells.

The quantity of the PAS-positives* after injection

(hemolymph-reducing sugars; mg/dl)

No. 0 hr 1hr 3 hrs 6 hrs

1 2.1 (14) 1.4 (29) 0.1 (18) 0.9 (17)

2 0.1 (9) 0.7 (30) 0.0 (17) 0.7 (15)

Experiment 3 0.2 (12) 0.0 (25) 2.2 (18) 1.3 (14)
4 1.7 ( 8) 1.2 (23) 1.1 (13) 0.0 (11)

5 1.0 (10) 0.4 (27) 0.6 (17) 2.0 (10)

1 0.6 ( 8) 0.1 (28) 0.2 (17) 0.7 (13)

2 03 (9 0.0 (24) 2.3 (15) 1.4 (15)

Control** 3 0.0 ( 6) 1.0 (24) 1.9 (12) 1.2 (10)
4 2.1 (11) 0.2 (25) 0.0 (12) 0.0 (16)

5 1.1 (13) 0.9 (23) 1.3 (18) 1.0 (11)

*: The same as in Table 1

**: Injected with the improved Hanks” solution
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Table 5. Values of the hemolymph-reducing sugars by repeated collections at the set
times after adrenalin injection.

Hemolymph-reducing sugars (unit: mg/dl)
No. 0 hr 1 hr 3 hrs 6 hrs 10 hrs

1 11 12 6 5 6

2 13 — 9 — 13

Experiment 3 16 20 — 6 —
4 10 — 16 — 9

5 10 11 — 6 —

Average 12 14 10 6 9

1 10 8 6 5 8

2 11 — 7 — 8

Control* 3 12 22 — 6 —
4 13 — 6 — 14

5 11 24 — 12 —

Average 11 18 6 8 10

*: The same as in Table 4
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Fig. 3. Values of the hemolymph-reducing sugars by repeated collections at the
set times after adrenalin injection. Closed circule: adrenalin injected (0.001
M—0.5 ml), Open circule: Hanxks’ solution injected (0.5 ml), Exp.: line
connected with the average values of the closed circules at each time, Cont.:
as the same line on the open circules
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BHEEOMICHBERERZDLONEL o7, X, 1) v NEREOBKKE OEREHAMNIC
Fig. 2 iTR LT, wkBex — v REKICEI DB B2, BLT, 273 & 31005k BH#H 435
BXhPTLFEAMEDSALKEEHD 1 AIHUBCEEKLETIKED bR, UL LkE)
sx =k PAS BHEWEER L OMICAHBERED b N - 7.

MmABEREE L PAS BHWEE L OB%% Table 3 Itk Uiz, MR ltigi 5~20mg/
dl ofEERT. HEMEE PAS BHEWER L OMICEHERBED ORI, TFLF ) VE
5% D& R BEREICEH T 3 AR TR % Table 4 & 517k L. Table 4 itz PAS Btk
PWEBOMEIESHLETRLUTH S, MHBLERT v+ ) vEsE, 1RETHERED
AR LUk 3MM, 6BMicr TRYOERZRT. AROHRIMBRICIADLLR,
TFLF) YHFCI 2B EAHREERELLNEL, —F, PAS BHEHHERERRK,
SRR & b icESic L 3ROEHEIRD O N, MA@ e OMBEE RS g,
Table 5 O#EIRMIC 3T, HARIOE I EOREWERZ D b5, 70k, Table
5 DR % Fig. 3 IKBR L.

z ®

Mmparvyy sREEERE, SRR LBEELTRELSEH T2 LB8BESINTEY
BHEH LB LT HFH = S. hematocheir, 7 v~ 4 S.dehaani 15 & TlREEEDE
B & HEE LU TEER D 40~504%1 L, Travis? T X 3 & Panulirus argus TR
B R D1.8451C 78 % f, JEUNIAUX' (€& 3 L REZRE ORI D 1.1~1.3% 17
% Z &% Maja, Carcinus HTREINTEOMF Iy v 2 OHIEOKE, BERAMIRIERT
BN EINE, LCAHATEEROMEE LT Travis? O P. argus Tl 22.8meq/], DaLL”
@ Metapenaeus sp. Tld 20~30meq/], JeuNiaux'" @ Homarus americanus T3 34~38
meq/l HEARAN, TTRKI V= ERXDNTHDLNT 20~40meq/l DAL LB LTKE
RBERBIN LD S, L LIr<zCDBE, RERICET S EZELONBHEOEK
BRAREDL L RXFRITERW., —F, PAS BHWEEBZBRERAN & HBEERIIZNT &
BEREOKBR® IKEWThhY, X, XUERQCMF I vy s EOKE) L LU WHE & ZHE
ZRABNZ E D, PAS filBOA vy y aRBIICR - TABPRACHESENCRELE L
BNCT EPEMENS,

1 W B 2 B B D A8 FLorRKIN'®, Passano'?, JEuniaux!” iz X b & x n,
JeuniaUX T & 3 & H. americanus T BB ATMICIZBIA DL 4~5 .5 ic#E T3 L3N 3,
LTATLZIRI V= ERDNTHELNT- 5~14g/dl Dffilz H. americanus DI 2~11g/
dl ¥+ 2 ERBERLMELELS. BL, BEDOERES, BRHFOEHZZTOMEERTD
DTHY, COTLdb, =D LEROERBRERAN LOEHBA-TBE LEIEL
bha (RO, BREENRFCEELE,-). X, JIEME PAS BHHER L O
BAMEDRINIZSE DRV EER L AR, Bzl PAS i BELERMMEE LY N &
FEAIBLOLMING, —F, M) v DR—r—e s <75 7L DBHEINT
Rf=0.35 DRAHFy b L-7) vy o &EHEL UTHLEAE-RIELIENLERERLE.
ScHorFrFENIELS and GiLLEs'®, Jeuniaux!” (T & 3 & Carcinus, Cancer, Maja, Homarus,
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Leander %, % ORBRBFATHATOT I /B —vEdHP TR 7)) v VBB ELD, 34~
58% WCET BT L, MHPTI/VBRICRT7IV VY, FrrIvB%EDE T L4 Astacus,
Homarus % TRAINT Y, XBEY L3 L PLE—BROGRNZFRICHS ) v riid
(EEINBLER). ULDHEAEZBRTILELZ=veF) YBHOXEy FiRMLY ¥ reD
FETI)BO—2THY, ThE7 Y vy THEWiEESAE L., —F, MY v <~DEBLK
WENC & - TH b NIk B M O I FLorkIN® T & 3 & Homarus gammarus ic 313
Z5BEORIEL, HOoOBEOIRIAN~NEYT=2VIL—HT330LELLNS,

B2 48 o ffn AR T4l O 11X Hounke and ScHEerR'™ ¢k 3 & H. americanus T 12
mg/dl &&xh, —F, JEuNniaux!” Kk B M va—xE LT 1~182mg/dl OfEAH
HE—ROWEMEINSE, PTI IV —-RBH66% 5D, BEBEOEELRS L X
h, X, mEEEERERICEmERT C &4 Kueinborz %', KNowLEs %!V, DaLn!?,
Passano', JEUNIAUX!” LI DHEI N TS, CCIRINTIERDONTETE - L
THLNIfER 5~20mg/dl THY, LEOKME LB U TEHNLIELETLE. LTAT
PAS BHMWHE L OBRMABRADLNIEWC &2 5 PAS filBd Mm@k & HE, £8
FIBENTE NI DLEEINS., —F, TFVF ) Vit LTIt FLorkiN® Tk 3 & 48
BaEEKITE > T HESBRE I & 75 5 M4t KaLmus and WALDES (1936) 3 & U8 FLORKIN
and DUucHATEAU (1939) HiCL D HEINTERY T FL > ) YO AR IZRBH X
T3, AFOKRA /I v~z o0 TIELON, ZOHMBEHRERZR F VARG (B
BBICPONTIFADONELTEEOR) O—2LBTI2OHRYLELLNS.,

= #

1. 7r~xzeORE EMRHIEESBICHET 2 PAS ilaoABHREICO VT Y
U DWRE DBEEERN, BiclihAr vy A, P EAEL L CMPRLEENS L
LTCRY, ZOERZITSV PAS BHYWHER - OB EZBRET L.

2. Mmyprryy 28 Backra O EDTA #EEZABOVTER L., FHEME LT 2~
4meq/dl D% 7. PAS UWHER L OHBEEREICEDLNS, COC b PASH
faembhryy 2B EZERMBEENTNIDLEELLNS,

3. mMHPEABER GorNALL ODE Y Ly F MABEZHAWTER L. FEMELE LT 5~
14g/dl OfE%#7-. PAS BHPER L OMBERIRFICREDONT, COZ &4 b PAS M
falmhBEAER L FAEBWEERTNIOLEELLNS,

4. MYV RO R=—N—2u= 753 74—-KIY=re ) YREBICBRECEET S
Rf fH0.350 2 F v bt 2RI L, Thdir ) vy TH3WEEEEHEHBLE.

5. M) ¥ OF4 Ry BRKBETED, PR LIFRMEIC3F, kEIEHIC1AF
OB kBIHRERICHRAT I L 2B L.

6. MmHBTHBRRESKRKD -t Y VBBEERAWCERL:. FHEME LT5~20
mg/dl D% 7. PAS BHWHEE L OMEkEREDL LIS, coC L5 PAS il & im
BT L RAEBNBEERSNIDLEELLRS,

7. TrFVvFY yEFIKLORINmAPRTEEOHME MR E Ulc Bl REKDE
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Hick-TIRBWON, HHERZALEORIEM & - E2UBT Lhb, TFVFY VOMbE
ERAHBRR I v~z e DBAAOLRRNEHEIEINSE. X, T FLF Y vHEHICL S PAS
By EROLBIME TR, £->T PAS fIBR 7 FU+ ) Vit D HEEZTIL
T EBHEEEINSG,
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