
Wehr and his colleagues found that during 
~ e o ~ l e ' s  14-hour nights. s l e e ~  Datterns frae- 

Can "Resetting" Hormonal 
Rhythms Treat Illness? 
Feeling tired and dull? Maybe it's not that 
you are getting too little sleep. Perhaps you 
are getting too little darkness. That's the 
implication some chronobiologists are draw- 
ing from studies of how changing periods of 
light and dark trigger fluctuations in hor- 
mone levels. And they are beginning to 
gather evidence that the switch to the diets 
and light-dark rhythms of modern life from 
those experienced by our ancestors may play 
a role in human health and disease. (8 hours) 

. . . . 
mented into two nightly bouts surroundevd 
by up to 5 hours of wakefulness, with high 
prolactin secretion throughout. Interrupting 
the subjects' reverie-by talking to them, for 
instance-caused prolactin levels to drop. 

14 Wehr surmises that  one of $ 
prolactin's functions in humans may g 

12 be to facilitate the switch into a 
S state of "quiescent wakefulness"- 2 

l o  just as it prompts the switch to f 
brooding behavior in birds. ; a A 14-hour dark period. Wehr P 

6 points out, is probably similar to 
that experienced by human an- $ cestors before the invention of 

= artificial light sources. And these 
early humans may have been bet- 

Researchers at the National Institute of 0-1 ; ; ; ; ; ; ; , , , i i i i i i i i 1 0  teroffforall  theextrarest they 
Mental Health (NIMH) in Bethesda, Mary- ~ @ p $ p p ~ ~ ~ ~ ~ g ~ ~ ~ ~ g ~ ~ ~ f $ f ~  were getting: In standardized tests 
land, report that exposure to 14-hour peri- of mood and fatigue, the subjects 
ods of darkness evokes hormonal changes- 
fluctuations in levels of the hormone prolac- 
tin-that may foster more restful nights and 
greater mental clarity during the day. Other 
research, reported this spring at the Ameri- 
can Diabetes Association (ADA) annual 
meeting in Atlanta, indicates that changes 
in hormonal cycles may play a role in obesity 
and non-insulin-dependent diabetes mel- 
litus (NIDDM) by perturbing normal liver 
and muscle function. And researchers from 
a Boston-based company, Ergo Science, have 
launched clinical trials of a drug treatment 
for such conditions that resets the time of 
day when prolactin levels peak. 

This is, not surprisingly, a controversial 
notion. "As much as I buy into the idea that 
a circadian symphony has developed to op- 
timize a lot of metabolic processes, I haven't 
seen evidence yet that one set of phase rela- 
tionships is 'right' and another is 'wrong,' " 
says Gary Richardson, an endocrinologist at 
Boston's Brigham and Women's Hospital. 
Adds Fred Turek, director of the Laboratory 
for Biological Timing at Northwestern Uni- 
versity: "There's a lot of fuzzy thinking" 
behind the idea of hormonal cycle resetting. 

But some scientists find Ergo's approach 
intriguing. Gerald Reaven, an endocrinologist 
at the Stanford University School of Medicine 
who is conducting a clinical study of the Ergo 
therapy and obesity, says the dearth of effec- 
tive treatments for NIDDM and obesitv means 
a chronobiological solution "is a hypothesis 
worth pursuing." Frank Vinicor, president of 
the ADA and director of diabetes research at 
the Centers for Disease Control and Preven- 
tion in Atlanta, agrees, noting that "while 
this might be perceived initially as quite an 
experimental and novel perspective ... I 
think this option ought to be explored." 

Much of this exploration begins with the 
secretion of melatonin, a hormone that helps 
regulate sleep and other processes. In ani- 

14 exposed to 14-hour nights rated 
themselves as happier, more ener- 1 $2 getic, and more awake during the 
day than when they had been ex- + lo f posed to the 8-hour nights. "There - 
may have been a lot of rest going 
on that has been virtually abol- 

by our modern lifestyle," 
Wehr says. 

Otherscientists, however, stress 
2 - that Wehr's studies hardly prove 

the electric light was a bad idea. 
01 t d  0 "1t9snot clear to me that the change 

~ f ~ ~ ; 8 8 e r a s s r l r l ~ f f ~ $ $ ~ Q f  to a shorter, more consolidated -------- sleep cycle has really produced any 

Cycle shift. While sleep and high levels of the hormone kindofdebilitatingda~timeslee~i- 
prolactin coincide during short nights, during longer nights ness," says Richardson. 
prolactin surges precede sleep. Some researchers studying 

changing patterns of prolactin se- 
mals, growing night length prolongs melato- cretion are not just concerned about sleepi- 
nin secretion, which in turn triggers sea- ness, however. They are looking into the 
sonal physiological and behavioral changes possible relationship between prolactin and 
such as molting, breeding, and migration. obesity and NIDDM. The link may involve 
Five years ago, psychobiologist Thomas a phenomenon known as insulin resistance. 
Wehr and colleagues at NIMH beean inves- Reaven and other researchers have found u " 
tigating whether changes in night length that when cells in muscle and fat become 
result in changes in hormone ~roduction in less sensitive to the hormone insulin's glu- " 
humans. Wehr was interested in whether 
such hormonal changes might help explain 
seasonal affective disorder, a wintertime de- 
pression first identified by Wehr's lab. 

Human volunteers who switched from 8- 
hour to long 14-hour dark periods also expe- 
rienced longer periods of melatonin secre- 
tion. What surprised Wehr's group, however, 
was that the subjects spent many hours of each 
14-hour night lying awake-and this quiet 
rest was correlated with high levels of an- 

- 
cose-transporting action and its regulation 
of glucose metabolism in the liver, diabetes 
can result. Such resistance, researchers at 
Ergo Science hypothesize, may result from 
altered secretion patterns of prolactin and 
the stress-related hormone cortisol. 

Wehr and other researchers have shown 
that in healthy humans and seasonally lean 
animals with normal insulin sensitivity and 
blood-glucose levels, cortisol (and the ani- 
mal eauivalent. corticosterone) secretion ~eaks  

other hormone, prolactin. gecreted by the near dawn and prolactin peaks at nigh;. But 
pituitary gland, prolactin is many-faceted. It in the bodies of obese and diabetic patients, 
is essential for lactation in mammals, and in the Ergo researchers have found, prolactin 
birds it Dromotes brooding behavior (the secretion is abnormallv high in the morning " , - - 
prolonged stillness needed to incubate eggs). and afternoon, and insulin resistance, blood 

In studies reported in 1993 and 1994, glucose, and body-fat percentages are high. 
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This pattern is similar to that of aninills 
storing fat to prepare for the winter. 

In 1972, sruciies of rocients and other 
animals by Ergo chiefscientist Albert Mcier, 
then :I zoologist at Louisiana State University, 
shoaecl that timed, ~laily injections of pro- 
1, x t l n  - , coi~ld "reset" the hormonal rhythm so it 
peaked close to when corticosterone peaked. 
T h e  result: Insulin resistance was attenu- 
ated, ;]nil the animals hecame thinner re- 
gardless of the true season (C3~1ieral and Coiil- 
paratiz'e Eitdocrinolog?, supplement 3,  499). 

If a way coi11~1 he fc)i~nd to alter patterns 
of prolactin secretion in humans, the re- 
searchers thought, a treatment for ohesity 
anel eliahetes might he concei\,ahle. Mcier and 
Ergo Research Director Anthony Cincotta 

began investigating a cjrug c;~llcel hromo- 
criptinc. The chemical is kno~vn to mimic 
the activity of the neurotransmitter ciopaminc, 
a prolactin inhibitor, in the cells of the 
pituitary gland. In preliminary cxperi~nents 
on humans, Ergo researchers rcporte~l at the 
ADA meeting in J i ~ n e ,  morning a~iministra- 
tion of hromocriptine-a form of which the 
company has pntented under the name 
Ergoset-reduceel prolactin le\.els ~iuring the 
daytime and Icd to \veight loss, less hociy fat, 
anci alleviatic~n of ~liahetic symptoms. 

Phase 111 clinical trials are under \i7ay at 19 
tnedic;ll centers around the United States. 
While they are attracting interest from en- 
ilocrinologists, m:iny remain skeptical. Rich- 
arcison, for ex:lmple, points clut that the 

theory hehinil this therapy lei~vcs many cl~~cs- 
tions i~nans~vereil. One  is \vliether hromo- 
criptinc's effects on the liver, ~iiuscle tissi~e, 
and the sympathcric nervoils system, rather 
than its influence on prolilcrin, are partly 
responsible for ch;lnges in insulin rt.. 'qlitance. '. 

The  c)iltcome of the Ergoset trials \\.ill 
help Ilcciclc the issue, says Joseph Avruch, 
chief of the diahctes unit at Massachilsctts 
C;cnercll Hos11it;ll in Boston. "One can auihlile 
ahui~t the appropri;lteness of their rnoLlt.1 sys- 
tems ; ln~i  \vhether thc\.'ve not the mechanism 
on the nose, hut at tile e;;J of the day, the 
cluestion is \\.ill it u8ork or won't it?" Avruch 
says. "Until I see pers~~;lsive c\,idence of et't'i- 
cacy, my enthi~si ;~sm is fairly rcscr\.ccl." 

-Wade Roush 

ASTROPHYSICS 

Casting a Wide Net for Cosmic Rays particles n.oi~ld he sharply slo\vcil hy colliil- 
ing with photons of the micro~vilve hack- 

T h e  skies offer no mystery more perplexing 
than the one posed hy a handful of cosmic rays 
that crash into Earth's atmosphere ivith en- 
ergies  nill lions of times higher than any ter- 
restrial particle accelerator can achieve. No one 
knows what mechanis~n coul~l boost a 13ar- 

secondary particles like muons and electrons. 
Clues to the enerclv and direction of the 

ground raciiation that permc;ltes space. Yet 
when ohservers trace the few rclialile traicc- -, 

original particle come from optical ~letectors, 
which can pick LIP the tluc~rescence sparked 
hy the shower, and from other instruments 
that cilpture the seccln~lary particles ancl pho- 

tories hack\vard into space, they find t h , ~ t  
"no th i~~e ' s  out there." savs Pi1111 h l a n t ~ c h ,  i\ 

collahofiltor at the Fcr~niN,~tional Accclcrn- 
tor L,lhoratorv oi~tsicie Chic,lco, irhich hils 

ticle to such energies-as high as 10:' elec- 
tron \.olts (eV)-or where thcse celestial ac- 

scrveci as a gathering point A)r the Auger 
design team. The only hope ti)r s~llving thcse 
Ii~~z:les, the teal11 realized, is to cietect milny 
more signati~res of these cosnlic rays to cieter- 
mine, h r  example, \vhcthcr their sources 
cluster in space or are spreacl out and \v l~ i~ t  
the primary p a r t i c l e ~ l ~ e ~ ~ l s e l \ ~ e s  might lie. 

tons directly. Anci in most cases, a scen;lrio 
propox"1 hy the physicist Enrico Fermi, in . , 

celer;ltors could he, hecause the particles can't 
be traceil to anv reconni:ahle source. It's what 

which cosmic rays gain energy hy hoilncing 
off ~narnet ic  fiel~ls in interstell,lr space, can 

James Crilnin of the Uni\w-sity of Chicago 
calls "one of those wonderful scientific pu;:les." 
And ;IS current detectors can pick up the 
signati~res of these rare particles at the rate of 
only one every coi~ple of years, it's likely to 
remain a ~iu::le-unless Cronin and 100 or 
so other cosmic-ray specialists in an informal 
international collaboration have their \\lay. 

The group has come up ivith a dramatic 
proposal to hoosr the detection rate anel per- 
haps dispel the mystery: create two Lkla- 
ware-sized detector arrays, one in the North- 
ern Hemisphere and one in the Sc,ilthern. 

e x p l ~ i n  the origin of the original cosmic ray. 
Rut the occasional spectacular air sho~ver 

implies an energy ahove 10'" cV for the origi- 
nal particle-an energy that \~lould take the 
age of the universe, at a tnini~num, to achieve 
hy the Fer~ni mechanism. Theorists can't agree 
ahoi~t what acceleration mechitnism coulcl he 

After evaluating \,arioi~s cietecting 
schemes. the team settled on ;lrr,i\.s of \yarer 
detectors. Each tank \voul~l lie lined \\.it11 
nhotom~llti~ilier ri~lies to cletect the flashes 
;,f so-calledL~ercnko\. light from air-shower 
~nrticles, and \virelcss links \rc)~~lci relilv the 

stepping in at these energies; the only thing 
that seems certain. says Mur;lt Roratav. wn 
Auger collahorator'at the University of Paris, 
is that the nhenomcnan must he "one 

data to a central computer. The spacing of 
the cietector nri~l-l50Q mctcrs-\voul~l he 

of the most violc~it in the universe." 1 3 fine enough for ;I single large <iir shower to 
register on five to 10 tanks ; ~ t  once, but coarse 
enough for t~vc, arrap co\.ering 3Q0Q to 5000 
square kilo~lieters to be practic;tl. In oriier to 
survey the \vhc)le hky, one \voulci he huilt in 
the \vestern United States, Spain, or the 
former Soviet Union ~ I - I L ~  the other in Ails- 

Deepening the 
mystery is the fklct 

Communications 
that the acceleration Antenna 
must take place in 

Each \vould consist of thoi~sanils of s\\fim- 
ming-pool-sizecl water tanks ilesigned to cap- 
ture the rare flashes of light from energetic 
particles. Together, accorcling tc) a report 
soon to he issuecl hy the Picrre Auger col- 
1abor;ltion (named for the French scientist 

our cosmic neighbor- 
hood; other\vise the GPS Antenna 11 

tralia, So i~ th  Af~~ica,  or Argentin,). 
Whether the Auver detectors will :tctil- \ \~hn discovered high-energy cosmic rays), 

the iletcctors shoulci iietect 50 to 100 cosmic 
rays each year at 10"' eV or more. Althoi~gh 
fi~niling-a total of $100 million-has yet to 
he f o i ~ n ~ i ,  the scheme is alreilciy "catching the 
imagination of m;un\;," says co-leader Alan 
Watson of the Univcrsitv of Leecis. U.K. 

- 
ally he huilt shoulcl start to hecome clear, says 
Chicano's Cronin. \\hen the reiun meets in 
November in Paris, where the report \\.ill he 
~iresente~i t;~rlnallv. Memhers ivill then tierin 
ivorking through U.S. i~ni\-ersities to secilre 
collahorati\,e f i ~ n ~ l i n r  frmn mimy countries. 

Such extraor~lin;lry measures are justifieci, 
say cosmic-ray researchers, hecause the high- 

If funcling sources start to ;~plicar soon after, 
constr~~ct ion cot~lcl hegin hy the fall of 1997 
and he completccl 4 years later. "I'm pretty 
optimistic," Cronin says. Rut he ;lilmits that 
if the participating cc,untrics Jon't  co1111nit 
s~~hst:intial f~ln~iing nest yc,lr, "the ivhole 
thing cc)ulci turn to \vorms." 

est energy cosmic rays seem to he in a class 
a1m-t from their more common lower energy 
coi~sins. When any cosmic ray-a chargcci 
particle silch as iln electron or ;~tomic Catcher for a ray. A 4-meter-wide water tank 
nucleus-slams into the upper atmosphere, would capture secondary particles from the 

it triggers an "air shower" of gamma rays anci highest energy rays. -James Glanz 




