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A major plasma glycoprotein, a2M, binds trypsin-like en- 
zymes and prevents them from digesting large proteins. 
a2M has been found to be in higher concentrations in 
human diabetics 14. Brownlee 15 hypothesizes that in humans 
this increased azM inhibits the activity of leucocyte neutral 
proteases which aid in the digestion of basement mem- 
brane. This could result in the increased basement mem- 
brane thickness and microangiopathy of diabetics. Our data 
did not show a positive correlation of a2M levels with 
diabetes (glucosuria or FBG) but a2M levels were positive- 
ly correlated with hexosamine and lipid levels (table 2). 

We have, however, found that diabetes causes an increase 
in the Charge and molecular weight of a2M in hamsters s, 
both of which could affect the binding and action of neutral 
protease and lead to the microvascular changes seen in 
diabetics 16. 

Our data support the supposition that diabetes is a disorder 
of many etiologies. The great variety and diversity in 
glycoprotein observed in the highly inbred hamster lines 
emphasizes the complexity of establishing meaningful 
parameters in a heterogenous human population. We hope 
that by studying changes in the glycoproteins and lipopro- 
teins in one of the diabetic lines we may be able to correlate 
the changes in plasma glycoproteins with a specific compli- 
cation of diabetes. 
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Biogenic amine acetylation: No detectable circadian rhythm in whole brain homogenates of the insect Ostrinia 
nubiialis 
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Summary. With the biogenic amines tryptamine, dopamine, and octopamine as substrates, N-acetyltransferase activity 
shows no detectable circadian rhythm in homogenates of whole brains of the European corn borer Ostrinia nubilalis 
(Lepidoptera: Pyralidae). The circadian clock of this insect may be fundamentally different from the N-acetyltransferase 
pacemaker in the pineal gland of vertebrates. 

N-acetyltransferase (NAT) functions as a biological dock 
in the pineal gland of vertebrates 1. NAT activity oscillates 
in a circadian rhythm, peaking at night in both diurnal and 
nocturnal mammals and in diurnal birds, and its activity 
controls the biosynthesis of pineal melatonin from the 
biogenic amine serotonin. NAT levels are also correlated 
with circadian activity of locomotion in many vertebrates 2. 
NAT shows an endogenous circadian rhythm in vitro and 
responds to environmental light in cultured chicken pineal 

3 4  �9 �9 glands'  and even in dispersed cell culture of the chick 
pineal 5. In insects, circadian rhythms of locomotor activity, 
cuticle deposition, and various physiological processes are 
well established 6'7. Evidence from transplantation and 
ablation experiments on the moths Antheraea pernyi 8'9, 
Hyalophora cecropia 9, and the cockroach Leucophaea 
maderae I~ suggest that the brain is the location of the 
photoperiodic clock. There is some evidence of circadian 
fluctuation of serotonin levels in Drosophila melanogaster 11, 
and Houk and Beck 12 have suggested that dopamine or a 
metabolite 'may be involved in an endogenous time mea- 
suring system and/or diapause induction-termination' in 
Ostrinia nubilalis. The biogenic amine dopamine is present 
in O. nubilalis brain 12 as is an NAT capable of acetylating 
dopamine and other amines 13. This neural NAT is distinct 

from cuticular NAT participating in sclerotization on the 
basis of substrate specificities for a series of 8 amines 13. 
Since a distinct neural NAT and amine substrate are 
present in an anatomical location which may contain the 
circadian center, we wished to determine if there was a 
rhythm to O. nubilalis brain NAT activity similar to that 
found in the pineal gland of vertebrates. 
2 colonies of O. nubilalis were maintained on artificial diet 
in a long day, non-diapausing (LD 16:8) photoperiodic 
regime. One colony was 14 h out of synchronization to the 
other in its LD cycle to allow data for all time points to be 
obtained within a 12-h time span. Brains were dissected 
from cold-anesthetized live insects, homogenized, and as- 
sayed as previously described 1~ within 15 min of the 
indicated clock time. All NAT assays were by a modifica- 
tion 13 of the radiochemical method of Deguchi and Axel- 
rod 14 using 14C-acetyl CoA and the unlabeled amines 
tryptamine, dopamine, and octopamine. Incubation times 
and tissue concentrations were chosen to ensure linear rates 
of product formation. 
We were unable to demonstrate any circadian rhythm in 
NAT activity using either the phenylethylamines dopamine 
and octopamine or the indolealkylamine tryptamine as 
substrates (fig.). In the chick pineal, a 5-7-fold rhythmic 
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fluctuation in NAT activity is seen over a 24-h period using 
a similar assay 1,4. 
While these results do not support the hypothesis that NAT 
is involved in the circadian clock of O. nubilalis, they do not 
eliminate the possibility that NAT may act as a pacemaker 
only in specialized neural cells. Such specialized activity 
might be masked in whole brain homogenates by larger 
amounts of non-fluctuating NAT involved in amine regula- 
tion and metabolism. Other pathways of amine metabolism 
may also be involved in circadian regulation. Insects ap- 
parently lack monoamine oxidase activity ~3'~5'~6 but a 
recent report has tentatively identified 2 metabolites of 
tyramine from the brain of Manduea sexta pharate adults, a 
conjugate of the amine with fl-alanine and an O-glycoside 
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of a tyramine derivative, probably the N-acetate 17. The 
relative importance and specific roles of  N-acetylation and 
these conjugation reactions in the regulation of endogenous 
amine levels remains to be determined. 
Monitoring the levels of endogenous biogenic amines and 
their metabolites in the insect brain using new, more 
sensitive techniques may lead to the discovery of a light- 
cued biochemical pacemaker analogous to the NAT activity 
of the vertebrate pineal. An enzymatic clock cued by light 
would help explain photoperiodic induction of diapause 
and many other light-controlled processes in insects. Our 
results suggest that the enzymatic clock in insects may 
involve a different system than that described for verte- 
brates. 
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N-acetyltransferase activity in O. nubilalis brain homogenates 
throughout 24 h using tryptamine (O), dopamine (�9 and octopa- 
mine ([]) as substrates. Activity indicated is radiolabeled acetylated 
amine. Each point is the mean of 2 assays each of 5 homogenized 
O. nubilalis brains. Details of assay methods were previously de- 
scribed 13. 
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Rapid preparation of pure chlorophyll a 1 
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Summary, Very pure chlorophyll a has been obtained from blue-green algae by a simple precipitation procedure. Its purity 
is at least equal to that of chlorophyll a obtained from spinach by conventional chromatography. 

Pure chlorophyll a is usually obtained from extracts of 
higher plants by multiple chromatography 2, This method is 
time-consuming and requires large amounts of mild adsor- 
bents (sugar, cellulose). Recently, one of us described a 
simple precipitation procedure to obtain pure chlorophyll a 
from the blue-green algae Anaeystis nidutans 3, which does 

4 not contain chlorophyll b .  Now we present an improved 
version of this procedure and the results of an analysis of 
the chlorophyll a by high-pressure liquid chromatography 
(HPLC). HPLC was recently applied to obtaining x~ery pure 
chlorophyll a for electrochemical studiesS. 
Materials and methods. A. nidulans (Culture Collection of 
Algae, G6ttingen, FRG) was cultured as reported 2. Methyl 
chlorophyllide a and pheophytin a were prepared accord- 

6 " 7  t ing to standard methods of p r e p a r a t i o n ' .  Chlorophyll a 
was obtained by conversion of chlorophyll a in heated 
pyridine s. Chlorophyll a from spinach was purchased from 

Sigma Chem., USA. All organic solvents used were 
reagents of  Merck, FRG. 
HPLC was carried out with a ~tBondapak C18 column 
(300x3.9 mm) from Waters Associates, Inc., USA. The 
pigments were eluted with acetonitrile:tetrahydrofurane 
(95:5) at a flow rate of  1 ml .  min -1 and detected by their 
OD at 380 nm. 
Results. Our method is based on the facts that chlorophyll a 

HPLC retention times of chlorophyll and some derivatives 

Pigments Retention times/min 
Methyl chlorophyllide a 5.3 
Chlorophyll a 20.0 
Chlorophyll a' 21.8 
Pheophytin a 27.2 


