
Title Accumulation of Inositol by Hibernating Adults of Coccinellid and Chrysomelid Beetles

Author(s) HOSHIKAWA, Kazuo; 星川, 和夫

Description Short Report

Citation Low temperature science. Ser. B, Biological sciences, 39, 45-48

Issue Date 1982-03-25

Doc URL https://hdl.handle.net/2115/19112

Type departmental bulletin paper

File Information 39_p45-48.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



Low T em.p. SeL, Ser. B 39 : 45-48, 1981 

Accumulation of Inositol by Hibernating Adults of 

Coccinellid and Chrysomelid Beetles' 

Kazuo HOSHIKAWAZ 

Abstract Accumulation of inositol in hibernating adults of some ladybird 
species, J-Iellosepilacll11a pustulosa (1.9% of body weight), Eocaria nUllrl 

(l.8%), Prapylea japanica (l.6 %), Halyzia sedecimguttata (l.5%), and a 
chrysomelid species Paridea angulicaliis (2.3%) is reported. This sugar­
alcohol, a substance which has not been reported in hibernating insects, 
decreased rapidly when these insects ceased their hibernation. 

Introduction 

Since the first discovery of glycerol and so rbitol accumulated in diapause 
eggs of Bambyx mari (1), the prevalence of glycerol accumulated in hibernat­
ing insects has been proved (5). Concomitantly, accumulation of two other 
substances, trehalose (4) and threitol (2), were also discovered in some insects. 
H ere the occurrence of another sugar-alcohol, inositol, accumulated in hiber­
nating adults of some beetles is preliminarily reported, leaving detailed ac" 

counts. 
Before going further, I wish to express my sincere thanks to Prof. 

Sh6ich i F. Sakagami and Dr. Ichir6 Takehara for their reading through 
the manuscript. Cordial thanks are also due to Dr. Kimio S himada for 
his kind advice throughout this study. 

Materials and Methods 

Halyzia sedecimgllttata (Linne) 7 ex., Henosepilachna pustulosa {Kona 
5 ex., Eocaria muiri Timberlake 1 ex., P7"ojJylea japonica (Thunberg) 2 ex., 
and Pm-idea angulicollis Motschulsky 2 ex. were used for analysis. Beetles 
were collected from the northern slope of Mt. Maruyama, suburb of Sap­
poro City, northern Japan, in April and May, 1981 from the hibernating 
sites, i. e. litter layer, except two of H. pllstulosa which were found on 
the host plant, thistle. However, some individuals collected in May from 
the litter were quite active, suggesting cessation of their hibernation. 
Materials were kept at ca. SoC in a refrigerator and were subject at 
chemical analysis within 24 hours si nce collecting. 

After measuring the body weight, each intact specimen was homogenized 
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wit h 1---2 ml of 80% ethanol containing O. 2 mg of erythritol (inte rnal s tand­

arcl) , and centrifuged at 1,500 g for 10 min. The obtained supernatant was 
dried ill vacll o . To the residue 0.3 ml TRI- SIL 'z' (Pierce Chem ical Co., 
U. S. A.) was added and heated at 65' C for ca. 45 min. Trimethylsilylated 
de riva ti ves produced were analyzed by a gas-liquid chromatography (GLC, 
Shimazu GC- 4CMPF) with flam e ionization detector, lls ing a glass column 
(3 m X 3 mm i. d.) packed with 1.5% (w/w) OV- l on Chromosorb W. Column 
temperature was programmed from 130 to 270°C a t 5°C/ min and held at 
270°C for 7 min. F low rate of N2 ca rrier gas was 40 mljm in. 

GLY PA, EA HP 

INS 

Rf 

0.6 

HS ,EM ERY 
GLU 
INS 

Fig. 1. Paper ch romatogra m of extracts from Par/dea. al/glllicollis (PA), EI)ilac/lIl(1 

at/III irahilis (EA), l-il!1I0sefJilaclllla /JIIstu/osa (1-1 P), /-/a ly::iu ~w/ecilllg{(/llI'a (H S) 
and I;:ocaria 1I111.iri (Ei'vl) developed with but hanol- acet ic acid-wate r (4: I : 2, 
v/ v ), together with so me s tandard reagents, inosi tol (INS), erythritol (ERY), 
glucose (G LU) a nd glyce rol (G LY ). The sca le shows 1</ value. Eryth ri tol 
in samples was added Hrtificially fo r a nother a na lysis. 
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To identify inositol, the supernatant, which was the same sample for 
GLC, applied to Whatman's chromatography paper No . I, was developed 
with n-buthanol - acetic acid - water (4 : 1 : 2, v/ v) for 16 hours by the 
ascending method. AgN03 in alkaline ethanol so lution was adopted for the 
detection of spots. 

Results a nd Discussion 

In the course of the analysis an unexpected peak had appeared on 
gas-liquid chromatogram, of which retention time (t r ) was quite s imilar to 
that of inositol standard (t,. =21.6 min). To make sure, a sample to which 
0.17 mg of inositol had been artificially added was analyzed. The peak of 
unknown substance was completely overlapped on that of inositol and ex hib­
ited a single e nlarged peale Further, Rf values of the unknown substance 
and inositol were also quite s imilar (Fig. 1, Rf = 0.10). Thus, the unknown 
peak can be identified with inositol. 

Despite the small sa mple size and short ness of the period covered, 
seasonal changes in suga r and sugar -alcohol content analyzed by GLC give 
cer tain tendencies (Fig. 2). In Halyzia sedecimgutlata, inositol occupied 
1.5% of body weight in late April and bigan to decrease since early May, 
while change in trehalose was less conspicuous. Decrease of inos itol was 
more rema rkable in Hellose/JilaclmCl pustulosa. In feeding adults collected 
on May 23, it was detected no more than a trace (0.01,....,,0.02 % ). Simi lar 
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F ig. 2. Gas-l iqu id chromatogram of trimelhylsilyl derivatives prepared from 
extracts of some beetles. Collected date and percentage (w/ w) of the 
original s ubs tance to body weight are given . E RY : erythritol (internal 
s tandard ), GLY: glycerol, GLU: glucose, INS : inos itol, TRE: trehalose 
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tendencies were a lso observed in both Propylea japollica and Paridea anguli­
collis. Thus, inositol was lost approximately when the beetles ceased the 
hibernation. It suggests that inositol accumulated In hibernating beetles 
might contribute to their multi-cryoprotectant system as g lycerol (3) or 
so rbitol and threitol (2) do in other insects. 

Curious ly, g lycerol, the commonest subs ta nce accumula ted in hibernating 
insects, was not detected in these beetles, except fo r P. Qngulicollis collected 

on May 9. Glycerol may be substituted by inositol in this case. Further 
information is required to consider their relationships more precisely. 
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