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Incorporation of Glucose~1-C* into Chitin of the Exoskeleton
of a Shore Crab, with Special Reference to the
Period of Endocuticle Formation

Isao YAaNO*!

The incorporation of radioactivity into chitin of the exoskeleton after injection of
glucose-1-C into the blood of a shore crab, Gaetice depressus, was studied in relation to
chitin synthesis at stages of the molting cycle.

The ratio of chitin to organic matter was determined to be 67.9% in the completed
exoskeleton, but different in each cuticle layer; that is, 22.4% in the exocuticle, 74.9% in
the endocuticle, and 63.3%; in the membranous layer.

During the period of endocuticle formation, the radioactivity was rapidly incorporated
into chitin within several hours after the injection of glucose-1-C'¢, while that in blood
decreased correspondingly.

Throughout the molting cycle, the highest value of incorporation within 24 hours was
shown at one day after molting suggesting that the most active synthesis of chitin occurs
at the beginning of endocuticle formation and slows down thereafter with the lapse of time.
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Table 1. Ratio of chitin to organic matter in each cuticle layer and the completed exo-
skeleton of G. depressus
Chitin/Organic matter
0
Cuticles o
Mean Range
Exocuticle 22.4* 19.8-26.0
Endocuticle 74.9* 70.0-78.9
Membranous layer 63.3* 60.0-70.0
Exoskeleton 67.9* 64.6-70.5
* Mean value of 3-5 individuals.
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Fig. 2. Time course of changes in radioactivity of the blood and chitin of the exoskeleton after
injection of glucose-1-C* during the formation of the endocutcile.
—O~— radioactivity of blood; —@— radioactivity of chitin of exoskeleton.
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Fig. 3. Comparison of radioactivity incorporated

into chitin within 24 hours after injection of
glucose-1-C' at different stages of the molting
cycle.

GEECHNT 5, 7 BRELBESEY
Bhned, BE—EhkREgxFEotwsk
S5HZBo WOIEH, THIEHELT, i
P OBHEIESE 10 05 1 Bilics
FTRERBAERT, R TREY
TEL L BARBEenTy, 24 BEE
Tk 154 cpm/pl LIERIENET 5o
Fig. 3 3BERNS OO Fh
o558, HrsrsBRIVERY
KR D@ glucose-1-C H S L,
24 BB BRI D F VvESEEL T,
FOREHER RIE LicEREY L b ©
ThHbHo BEORIHELB LT, HVESHE
DEYRZIPIREIAEL4BBDLED
T2 F7 BRI RIRGD, &<
i Es 1 A B ¢iT 32500~ 35860 cpm/mg
LB 4 A 11076~14153 cpm/mg



786

IO hEG. IS UCBE 2 ARTDM 2 527 5 BRI ORUHEEL 2060~2920 cpm/mg L 47x D
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LT FF VAERCRBE IR A DR T 0L Bbh b,

WoIE 5, HEEONEE S F v AN A FBREICOW T, TTIEHLA I T S22,
FFVEEN FOMBETED L ST TR T BB 2T A BRI T b, LUNT B2k v 7 A
Z—, IFUF=2BIVZEN=OERCFF vORHTHEGHTH S LEbh 5 Uridine Diphosphate N-
Acetylglucosamine MEFET S 2 L2 WOCL, FF VOARAERAICKE N TTbh a2 EXFRL
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bhilce CHIZHLUTHE2 BEiDMN 7 5 7 S BB O & DAZuih s pEL, *io, BEVRRILD
RERCHEIEIN 727 58, #7577 FBOBEBCHEXISEGERY R LI

X 3

1) P. DrRACH: Ann. Inst. Ocean., Paris (N. S.), 19, 103-391 (1939).
2) D.F.Travis: Biol. Bull., 108, 88-112 (1955).
3) D.F. Travis: jbid., 113, 451-479 (1957).
4) R. DeEnneLL: The Physiology of Crustacea (ed. by T. H. Waterman,), Vol. 1, Academic Press,
New York, 1960, pp. 449-472.
5) L. M. PassaNo: ibid., Vol. 1, 473-536.
6) D.M. SKINNER: Biol. Bull., 123, 635-647 (1962).
7) D.F. TrAvis: Ann. New York Acad. Sci., 109, 177-245 (1963).
8) D.F. TrRAVIS: Acta Histochem., 20, 193-222 (1965).
9) J. R. STEVENSON: Crustaceana, 14, 169-177 (1968).
10) A.C. NeviLLE and B. M. LUkg: J. Insect Physiol., 17, 519-526 (1971).
11) 1. Yano: This Bull., 36, 1208-1213 (1970).
12) 1. YanNo: ibid., 38, 733-739 (1972).
13) FEAR—BL EH=F: BhiyeisE, 78, 476-481 (1969).
14) C. M. YONGE: Proc. Roy. Soc. (London), 111, 297-329 (1932).
15)  P.DracH and M. LAFON: Arch. Zool. Exptl.Gen., 82, 100-118 (1942).
16) M. LaroN: Bull. Inst, Occan., 45, 1-28 (1948).
17) N. OkAFor: Biochim. Biophys. Acta, 101, 193-200 (1965).
18) U. Speck and K. UricH: Z. Vergl. Physiol., T1, 286-294 (1971).
19) A.S.L. Hu: Arch. Biochem. Biophys., 75, 387-395 (1958).
20) V.R. MeeNaksHI and B. T. ScHeerR: Comp. Biochem. Physiol., 3, 30-41 (1961).
D. E. HORNUNG and J. R. STEVENSON: ibid., 40, 341-346 (1971).
22) M. R.Lunt and P. W. Kent: ' Biochem. J., 78, 128-134 (1961).


http://www.tcpdf.org

