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act back on the rhythm generating nechanismw thin the suprachiasmatic
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is known from neasurenments of nelatonin:in blood and of its

rabolites in urine that in all species investigated, including the human,

_I atonin is produced predominantly if not exclusively at night. It has
al'so,been observed that this noctur nﬂ %gcbg ory pattern takes several days
to readjust td a sudden tine change. 3 nrstration of the nedi canent of .
t he i nvent i onFlighpfibrd Metlowedel - NosthTGarotisa, i Uh$diMdlt@uinef 16/4/188w2048315 a ti ne Li;
change, when Peidispadrasiyity viehervle.tleepipg itimg, melaigpintagmintisteticraccor ding to the new
ti me scheduwhebouby tingd Si Ng t hactivity amd loodtionel atonin in the ci Lkaal #hé on this

will not Wmmsmew—hmmg—ﬁmmm'
sl eep, but PE5.0FI"A8 so i gRMRPUME BB ity of the sleep and entrain the

circadi an rigyd jas;4L@st he NgWidy Qﬁdmpfmmwemaod Wi l e theynyeddan has
been described with reference to e adm nistration of nelatonin, other

rel ated ipdabesrsor i ndol e Thebadywbk 26mygridplatopinu e chslebt has baion hshown 20

t hat synt het| c. nel atoni n apal ogs do ex ress var%M;% degrees ol I7a£ oni n
agoni st actA P¥ when test IQE"?@ 05’§§5}9T B e- AcPF0iYS,?

Rel ati onshi p of Mel atonin Anal ogue V—]r ohn M A., Seaborn C. J., Johnson D.
W, Phil I%pmso frs, 18383 mar k ﬂvokEspothh(NQQ)/\&lt@:elerela)leii,f e Sci enmo\mé . 27, pp
2043- 2045 1980) . Tr eat nentotystidggeche nedi canent of the invention nmay be
continued until all bodily,r hnms _have adjusted tg the new environment. It
may al so be possible to us‘@“%} P?’&?Fﬁﬂ’n?“%’&‘gaﬁi’“ﬁ’s@ eqA%S ¢i r cadi an 25
rhythms in agygace of a tiveEndaaBEe md MRk, ARl dstdepatl i Ng t Besonee
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take the nel@icbiyent of t heAvwake spantaneously 1¢keS.8ymai Melptavind ti nB116drs 348y to
sl &ep in the new destinati off! 3eeR 38R activity schedul e. The treatnent
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the tinme arf2échpated to beAwdke seentaneenstyntefitfresit. relpxedp ti me | A748H®S new ti ne
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whi ch: 55 instarfeg was WatiSubjecsiscouldalterdistsigep rautipraandwerkcrouting &g epitgeddy tine 2gpg dsitef!

the subject siubfsesrampeSuaieg 4 used FpERAEiD o KRREthEepas it 2fElPitD PR Y evel

of the subject studied in Exanple 9 after the adm nistration of 5 ng of

mel atonin; and Figures 3 and 4 show the rfectal tenperature records over 48
hours of the subject studied in Exanple 10 during four stages (A to D) of

the experinent. 60 Exanple 1 This exanple denonstrates the effectiveness of
exogenous nelatonin in alleviating the distressing effects on circadian
rhythms dur| ng a west out east back fI | ght t rough""several "t| rre zones 65 7
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5 126 630 Flight from Mel bourne - North Carolina, U'S. A Mel bourne
16A. 83-20.4.83 Details of activity schedule, sleeping tinme, nelatonin
adm ni stration. Ml bourne tine Activity and | ocation

Local time 1205 hrs 16.4.83  Left 1RB1630rne by air 1315 hrs 17.4.83

Arri;_vvede%ﬁggz Hill, North Carolina 2215 hrs 16. 4. 83 hrs
To BEd, 1 ORighfrem MbiIdYEIALMunhGer, Weldermidhl-8RRIbourne 3088816638330 hrs
Awoke sponbésie i sktivity iscHalul& . sieepigg hikleainelatonin admdd@tidn s 17. 4. 83 fée asl eep
again 0030 hrs 18.4.83 Awoke SE?ont aneously, felt fresh, relaxed,

0930 Hr Melfouredime agged WHFREY AR WERURRI day, chai ri ng Boar8®EBEi ngs 20

1330 hr To gy Mel atonin, feel asleep 2230 hrs
1615 hré540 hrs 27.5.83 Am%gcﬁseb%ﬂﬁ‘gnbgoaﬁgly took 5.0 ng Melatonin, - 0115 hrs
18. 4. 83 ofianl thrs 23.5.82p agadrtivedi Minster, . Germany Awoke spontiascm 28883t 00k
5.0 mep Mel at oni n, 0315 hrs 25 . fell asleep again 2245
hrs 0700 hrs  Anpke sp@ritedntsk &8 Melgioping r osh, rel axed 2% 945 hrs 0875
hrs 19. 43,  VOrked anpRL SEdndfBSual it flebh Bid REBEON 0750 hrs@86.88rs 30
caught flight back to Mahbeueairedleparting at 2315 hrs Hawai i .

Took #5 ng Melatonin, fell aslee 0315 hrs 19.4.83 0600 hrs 20.4.83
Awoke spont aneously, fa¥rkedga F?IE@E“%Fmﬁ‘bﬁ‘eﬁlnaﬁe 40 1515 hrs

Arrived 0 A rport, 23 r . To bed no in 0800 hrs
Awoke ng?%ﬁﬁ%ﬁ.ﬁ.ﬁs Com*rg'?l’tbe% %&ﬁgdﬁg g'ﬁ%jmg'gt A awoke once 2/?2 V\np'](;:'e, during the
ni ght 2d N13okk h Car ol i naswdRe sgontahecusiy. Ak E1Gg IMeldténin el astdepm 0320 B3 305.88 aki ng
addi ti onal nel atonin on each odcasi on. Subject A awoke spont aneously each
nor ni ng 1#19 kRe U. S. A ANk seprtaqequsly. fegfing, exegfientnas abl e t P8¥HPEY out a
heavy work schedul e d“%&ﬂeé?ﬁo’kﬂ@)’dé@ L Henifc AR of jet |ag whatsoever.
50 L, Following a similar itinerary, on previous occasions, wthout taking
mel at onios4o0Skbj3.683 A hadrocsedstosk 6mhd WMelamain tired, inattentiose hrsrgalsise t o
concentrate, and felt totally disoriented in tine. On the return flight,

Subj ect A08ffE hi nsel f fAake gRONIIBPLEYtARK & TeMelstaqiny Bl RsIeRR] OIS i n Hawai i
to enabl jmto sleep k SsiVes fel €sul t, he arrg¥efback in

Vel botr r?§°éi1’r‘{g1t he after n%npg%%‘ui ﬁg sg?r?gﬁang slipped easily i nrtso hi s nor mal
Mel bour ne routine, goi Norkedl Hedmat ddyl s@éhtific meetingsl sl eepi ng normal ly to 55

awake at _the usual tinme of 8.00 a. m Subkgct A sl ept nor na| I%%/hfor t he

fol | oyi 17824 WP dE&i ght s, Toarrd- 198489 deletogity fati gue what soeV8t MPridifa rat her
puni shi ngaspedul e, SUblGRE sportanbeURlydodtSbitbdlech GghR WiR! ot Y 7280 RisS return to
Mel bour ne probably refl egddiohdimdiadgrin t han the 3 days in the U.S. A had been
insufficient to disturb all of lhis circadian rhythns, which remained
essen%?iadWOyhfen Mel bour rfvake seonganpenstyHfesins ©Red t ri p. However?9 RE nel at oni n
treatfrent in the U S A t al . 10 entrain his sl eep-wake and
performance rhythnms to Fﬂf?éoA.% u%é?%? i%“@g'gﬂérpl e denonstrates that the

adm ni stration of nel atvenbed, Beadachk,! fe¢ling tiradnran' s circadi an rhythnms to avoid

the distress associated with a rapid transition fromone tinme zone through
At~eadt WISHERRP3 i ne ZhMelatoning Fr¥reslegR @t PRy to the first2Y M€ zone. The

nmost re%Fgl e positi v&&gfsg&#nieghs;yh}eg“,jgnﬁ,teance was that gaubh&Cied could
e

alter his sleep routine and worjk routine to suit each time zone visited. 65
In this exanpl e Subj ectSchntificetiestingy, dpanatraokfudf crystalline nelatonin in a

gel atdone capsule. 7 0 126 630 Exanple 2 Flij ?ht from [ERF\;]2 W [ERR],
27. 5. 83- 8258 FEB aj | s Y PP \%Ha\}”é"c AFle8P aPR i ng ti me22BMat oni n
admi ni St1r4§d high- Awoke spontaneously, feeling very fresh 0630 hrs 3.6.83
l .
55 0550 hrs 4.6.83 Caught flight to Melbourne, departing at 2150 hrs
l .
0835 hrs Slept from Rome to Bombay, going to sleep at 0035 hrs 4.6.83
Rome time.
so 1400 -hrs Awoke spontaneously, feeling O.K.
)

0000 hrs (_midnight) Took 5 mg Melatonin, slept deeply.

l
0610 hrs 5.6.83 Awoken by breakfast, felt fresh and rested.
65 !




proourne tine Activity and | ocation -

Bcal time 1540 hrs 27.5.83 Left Mel bourne by air 0140 hrs 29.5.83
rived Munster, W Gernany 1740 hrs 28.5.83 10 0700
hrs. To bed, took 5 ng Melgpiiog 830 2300 hrs
1550 hrs ’ Awoke spont aneously, felt fresh and rested, 0750
hrs &9. 5. gMelhenrnp timgs tired ‘@ESV'WRMG%P"nornaI day, scientilpsattimeet i ngs
0635 hrs 00 haS o bed, . TOgK o Mg NVeTat onr n 2235
hrs 20 11268°nr'S 7& K&’ SPont aneously, took 5 ng Melatonin fell
asl eep §0320 hrs 30.5.83 éﬁ&ﬁdéyrg&menmg Awoke spont aneously, feeling
excel | ent 0615 hrs Wrked a normal day, scientific neetings 25
1 0840 hrs?219a hs g3 To Trebpd. tagki® Mg Mglakgdinat oni n 0040

hrs 31.5. STelll k 5 ng Mel atonin,
fell asl,@g%mlg'%g%é%rs 30 ﬁ%ﬂf&sﬁmﬁﬁ% %PE’@J& sE\nge{ﬁ"s%cg%jr)\t aneously, feeling
fine 0705 hrs rkqd a normal day, scientific nmeetings 0926
hrs 1.6.83315 hrsTo bed, t olakbes, ttg,yk §ha Mehtanin, slept very well 0125 hrs
1.6.83 35 1 opt.ane usly, but fell asleep again
with no, g%g'sﬂrssssaddl t |%‘ﬁ@c M\f}i‘g‘éﬁf p‘"& (ﬂ Awoke

spont aneously feeling good 0600 hrs 40 Flew to Frankfurt,
drove to M2 als To bed, |TrRabkc ok 5@ Melatpnin, slegt. wellS 0545 hrs 2. 6. 83 No
Mel atonin. Fell asleep at once 2145 hrs 1445 hrs -

Awoke sgﬂorﬂ 4B RG83  f eel AWRKe SPefaneously with a slight hanggyet 1rs 2 6.83 Scientific
meetings, flew to Frankf ugt. ﬁtg,ugig,gdlp;tﬁn3 6. 83 To bed, no Mel atonin,
fell asleep at once 2320 1430 hrs _Avvoke

spant aneoumment eel i ng very fresh 0630 hrs 3.6.83 55 0550 hrs :
4.6.83 Tke gyRiatonip |ag¢wedt-°<ybhelﬁbomenewew emm Refh a‘teStef'V and eastoriySighty '"0885

hrs i fse-ZI‘l)Eé gxcel %E. gleﬁbﬁleﬁce no symeo jet agf :‘Ig(;@l:) :ﬁ"n '.st ':)% pep :;g"agg%s aa\it)gr tb K

4.6.83 Ro aneous ee

0000 hrs (m dﬁlk @imple dehidRstrates ht Whﬁh@ﬂoirﬂkﬁraﬁdn&iﬁmm Vis ﬁﬁlﬂe o rapibity 6nt?a31
Awoken by diepatitinet to s!ueldn ifimegemn theah crosses s@mdral Gie Bones ofer]d Perdd ®f bddebur ne

time 30 - As AEF’F"’WP! eqztdt &10[( Grelatonin packaged in a gelatine capsuipe 9| t | TIE 0700

hrs In' bqt taneously awokethdttxrtlsg entrainmen 51%6@%4 %:')@4 %‘%@b g
capsue se rimen ow that.the rred w

2100 hr wouid be by us nm Qu‘: t&é'gr dn

spont aneousl y after good sI eep Felt ti red 1 during

t he dayss2 Exkbmble S To bed, took 5 Mel atonin, slept very well

0745 hrs 7. 6Sggect A Flighiofkam Wt‘@ﬁe%gﬂh m"f'-éf‘@" JoM DR £ 25, 6183—11.7.83

busy day in Pﬁ‘B‘bsr%fti‘}P‘S}‘V?E'ZPg Iy Yoeping times, melatgpjn GHOYINISTAR: 5 11y Mel at oni n,

sl ept vl | mQddimnente 8- 6- 83  Activit\WhR& focsRANt aneously with a $hdabtkhe hangover
20 D scgnt ipued-medi-cat-i-on-

1300 hrs 25.6.83 Left Melbourne by air

2100 hrs. 26.6.83 Arrived Stockholm, took bus to Uppsala 1300 hrs 26.6.83
A 45 0715 hrs 27.6.83 To bed, took 5 mg Melatonin ‘ 2315 hrs

1222 hrs Awoke spontaneously, took 5 mg Melatonin, 0422 hrs 27.6.83

fell asieep again
50 1435 hrs Awoke spontaneously, feeling fine 0635 hrs
}

Attended Acta Congress in Stockholm, evening reception
and party, felt good
)

s5 1207 hrs 28.6.83 To bed, took 5 mg Melatonin 0407 hrs 28.6.33
1700 hrs " Awoke spontaneously, felt good, attended . 0800 hrs
Congress and reception and evening party
so 1208 hrs 29.6.83 To bed, took 5 mg Melatonin 0408 hrs 29.6.83
1630 hrs Awoke sponttmeously- feeling good. 0830 hrs

Attended Acta Congress, boat trip in evening.
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Comment The nel atonin all owed Subject Ato sleep well follow ng both
westerly and easterly flights with an 25 8-hour tinme zone change. Subject A
awoke spont aneously each norning at the approprl ate (local) tine feeling
excel l.ent, and experienced no sy ti@n% g jet | ag apart fromtirednesss.an
t he &6 econd day after his return t Thi s exanpl e denonstrates

y

t hat Mmu@grﬁﬂm strati onctg{,y g;ed ,'3549;9;, nit | s p055| bI e t Gochighell Y ent ral n
sl egp ros ;

peri od @ﬁ45ahf9\é@ﬁ83 30 To bad, topk EMP'@‘OE'“SUbJ ect A tookowélhait m% packaged
in a gel ne capsul e. bot ject A spont usly awoke

duri ng e%{drlglgnrrent sl eeb"okﬁp%oﬁtapea?("?;ﬁggzﬁgt er capsul e he@}rlg?'urned to sl eep.
These experinents showAc&attontghes gredyerred way of performng entrai nnent
woul d be by using nelatonin nmade up in a long-acting preparation. 35

Exanpl e 135291‘1'5118 A FIl iTgHeds dig ER?"V Mejatgnig3- 11. 7. 83 Ribrss1-683 activity

schedl?l Jgfapl ng t| n%oké@&o% ggdugwq,gé%ém {ratl on. Mel bﬁgfgg'gs tinme

Acti vi ty an ocati l cal time 40 hrs 25.6.83
Left Mel bourne by al r FiOtohlondon2éndbriBto CaMiliridyecstdye@ckhol m t ook bus to
Uppsal a 1300 hr mnﬁ@lﬁtBBrl%—@ﬁi@ Arnighs | In@d, To bed, took 5 ny
Mel at #ni n StaVed Pﬁ%ﬂ“ egping, waking Awoke

spont aneously, took 5 ?ﬁﬁ sﬁffst":ftmg er‘%'dﬁlfepé 83 fell asleep again
so 1435 hrs ,Rwoke spont aneous| ‘eeling fine 0635

hrs Att essbelits Ao.r.83 Congries $ondon Hyoxirk Fealing vew/&nau gerr£cept i 130ando.pasty, felt
good 5 1207 hrs 28. 6. 83hot day, o sigetion pBoX 5 ngy Mel at oni n

0407 hral‘%S 6.33 1700 s ontaneoust Awoke spont aneously, felt good,
f\tende 0800 hrs e &N r ecepti on and evening party 60 1208

hrs 29. G76b3-1900 Hr@ bed, mapk 5 ng Mel at oni n 0408 hrs

29.6.83 1630 hrs Awoke spont aneously feeling good

0830 hr 213 t ended Act a Flgi@rrived Singapare trip in evening. 6539 hrs (1830178 630

Mel bour ne tine Activity and |ocation London time) ) (5

time 09494 30.6.83 to0k I‘?ndoﬁﬂlatomol%u%sl@& %'hﬁ&r@”&t& 2145 hrs (1445 hrs

0145 Hrs 30.6.83 5 1540 hrs Awoke spont aneousbadonftie®d i ng fine

0740 hrs Acta Congress all day 1152 hrs 1.7.83 To bed, did not take

any Mel #5¢hhp 11.7. AwokerBy brepidasy affer gi3gopd stegp (Pl s Awoke

spont aneously feeling fi§puld have siept longer. g0 s Flew to London and train
t o Cagbrobsidfsst ayed onqrmegh\helbﬁp,{es&,gymstayed 4 nights; London, 15

stayed one night. No problens sl eeping, waking or with feelings of well

bei ng. No records kept \Mﬂtthbme.@hwem $Hav¢gmemsma¢!abn§r dn 9.7.83. 0630 hrs

10. 7. 83 Left London '153' / éh'q"rf’gsw%msmﬂwl& iHter a 2130 hrs 9.7.83
20 stideg: 85)}-" so slept on plane 1445 hrs

Anoké’ Spesi Aeeously 170@ Ped0fok16Sng MelatoninSkiBittwedS 2130

FI ight arrived Singapore 1930 hrs (1230 hrs London

i me) 23800 hrs 92.7.83 Awoke Tp gl femting/Biteat onin, fell asleep 3/4 hours |ater
34aS o (1445 hrs 30

| i , felt fi
Londoﬁ ti ne) Normal working day, felt fine

2247 hrs ' To bed, took 5 mg Melatonin, did not go to sleep
until 2330 hrs
so0 0800 hrs 13.7.83 Awoke by alarm, feeling fine

Normal working day, felt fine
2324 hrs To bed, took 5 mg Melatonin, fell asleep 2400 hrs
% 0745 hrs 14.7.83 Awoke spontaneously, feefing fine
Normal working day
so 2300 hrs To bed, did not take Melatonin
0800 hrs 15.7.83 Awoke to alarm, feeling fine

Discontinued record
65

10

R St e e
T AL R £ e e i F S 3



—_—

11.7.83 Awoken by breakfast after a-good sleep, but could have
s/ | onger. 35 0947 hrs Arrived Mel bourne Airport Went hone,
shpwer, shave, went in to lab. for 1 % | ecture and then discussions with,
Mefli eal. students, felt fine 40 2334 h¥s 6 6 To bed, took 5 ng by
Mel atoni n, gbkmbmwel | 0800 hrs 12.7.83 Awoke to alarm feeling fine 45
Nor mal wor ki ngord@ygain b inelatoni alolvbd Slibject A to sleep well at an ih8ppdpiiate time bsf the dily following
Mel at oni n, Heth wagterlygpod pastesly Bigpts with bt 8-2BR@r timechetge. 1D §8ntaresting3naf inSveden he was

Awoke by gl gvgs*epeemgngr oiptoNlef e SRal PYTE °Ha%m°v‘é19taﬂﬂ’| Piish 3aciel agtjvigy and some
i
14

C

To bed, t oferol gt Ao ndr :gtgqeigggeé%ghggg ;;m% ploke:at 39 pRPippilate Jpcs) g fesling
Awoke spont anesygiskia also@ReduRtdreti hb Brobiein& B hid\iak Wefbokmb Bnd wad ibIells Reture to a class
To bed, di dohtrd nicaiicat sullents auithin 40 disRpdibg @ff i3 plane. Awdlktind duriag &teray,f eit@ériing
el at on r%aL | B EXAT donRY3s ag SR gkampaeapuedo i BRI B qTAS B ES
mel at oni n"al.l o r f '
day fol | ow h@?’%’g? FRnRsat i 'FV"’%%@ate‘ffé‘P‘é‘fefyy *?‘fu&ﬂssd;ﬂra?ge'ﬁ s'é‘ig}?fghour time
change. It wampidgeresting that in Sweden he was quite sl eep-deprived,

goi ng t o bedubjett &Ah&lighairdry Maibourse-eGenibVes Lsodani-iChapef Hit,rNont Chrolirnaci Mdiboaaie19.0.83~-
and sorme % al cohol 3%®8%arti es and receptions; neverthel ess he al ways awoke
at an appropr igé'tsg;g’:z’g@aﬁf’:x?r’;ﬁﬁ:'féﬁ‘f intimate £qigtigaghippetwasp thehymar Pody sistrdiap s of
addi ti onal 1Tl ikl etpeinbiiuse HPIREL ofa PortSbic VERAY BIREE Rlirkd CorRS.Bb! 6 TBec i khe
his return teémpbiat 1S0Bject AlTThe WRRo PSS reébrde@®bal tembétatare@t @A mirdite idtéalgBulizagh
student s ani tegiahteshpérewresprobie. Theefepipargtucs fecdréh Gagbemn elisplayedrio figurerd. A wiscysgot hbthe
day, eit her tempeiyseieaqord followshi s return t

uring ‘f'%r bW.hlw ital 2 8|bogr n% d’I‘C{’ hS ! e&g ntinuous
1) sosed, e e g e e
MENa? ONi Nt GarloRDiaflrd, FRIM 1 85— 6 63 SLENLL A Kot HatailsRPdbi! 108! Bt GHiiRy dAH tnatufd, o siecp,
peri ods tdamoudirand Qleathass 2bcofdig & 4 feckrliqialdevelsheap NASAL ed. Exanpl e 4 Subj ect
A Flight frorbetdaRief activibRiRhedu®:, Sle@fing tirhe, melatonin ad3ifis@at®B. Thi s exanpl e
denonstrate fﬁge intinmate rel ations ilgcapetween t he human body, circadi an
ce;

rhyt hms cf WPat'lfe and perTYM '¥uring this experi ment®fst™as nmade
of a portgbhso\ird 78988 PVS8 Lot NMeib6@h®PYy @ t 0 record the tenperature of
Subject A The Vital og PMS8 recorded body tenperature at ten mnute

i nterval s ufi¢ioitws 4P.88 20 r Aoivad Geesyper at ure probe. The tenper 83'Qrhes 1% d
has been displayed in figure % A Hi sq'yssi on |O|]: t he .ge erature record

fol lows. Juring this flightrayRjeEie Haing Ut 2 et M8y PRE"S nini conput er
and rectal probe for the continuoug recording of his deep body tenperature.
The equi pnen%3sred 2ungs | onedo dkd,avokds agyMelstortin,tfell psteepat ur e bat R@S6yhed ai | ure.
From 18. 9. 83-23. 9. 83 Subj ectat A"%epi a detailed daily log of quality and

nature cf s 25 nmood, gnd al ertness acecardi echni dey, ed
by NASA PorFIE of act i vi Poress RS REER Y il Sol 5, B WPLELEP

admi ni stration. Ml bourne tine ) Activity and | ocation
Local tinme 3901890 hrs 18. dwd&n by alld:erf feellil boellente by air 16100M0shrd 9. 9. 83
Arrived Geneva 0810 hrs 19 9. 83 Spent
moxri ng VI ki ng round | ake,W°6'E‘J’f’rr?f't"f‘\é@t WL i ng 35 __ at
VWHO al | af t g§40008 21.9.83 To bed, took § mg Melatonin 2240 hrs
. A
1234 hrs Awoke feeling drowsy, slight headache, took 5 mg 0434 hrs 21.9.63
50 Melatonin, asleep 30 mins
i
1800 hrs Awoken by alarm, feeling fine 0700 hrs
| .
Worked all day at WHO
55 )
0626 hrs 22.9.83 To bed, took 5 mg Melatonin, asleep 2226 hrs
30 mins later
)
1145 hrs Awoke spontaneously, took 5 mg Melatonin. Did 0345 hrs. 22.9.83
60 not fall asleep, but lay in bed awake thinking
of many research ideas. Eventually :
1400 hrs fell asleep at 0600 hrs

i
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0535 hrs 20.9.83 To bed, took 5 ng Melatonin, fell asleep 2135

hrs at once 40 1155 hrs Awoke spont aneously, took 5 ng

Mel atonin, fell asleep 0355 hrs 20.9.83 after 30 mn 1500 hrs

Awoken-.py alarm feeling excellent 0700 hrs 45 o
Worked ,al | day at WHO 0640 hrs 21. 996 638> bed, took 5 ng Mel atonin al
2240 hrs 1234 hrs Awoke feeling dromsy slight headache, took 5

ng ° 0434elpgusneimey g3 5o Activity and location Mel at oni n, %58 %% 30 mi ns
1500 hrs 1480 prs AWOK oKy bglaﬁr'rm feélﬁgldogcg fine 0650 hrs 0700

hrs Wrked all day at WHO 55 O hrs 2 To bed, took 5 ng -

Mel at ons n, asl eep Worked aIIZﬂ%athNBO3O m ns | ater 1145 hrs

Awoke spont aneouysl Iato 0345 hrs 83..60

not fall %87 aE 2395, Iay'Fq tﬁﬂgg‘ﬁ’ké"v\’lﬁ?( ﬂqtﬁ"fﬁufﬂ'gaslffp many reseiqo%ﬁ"ﬁ #E ,
Eventual |y 1400 hrs fell asleep at i
0600 hr;g 30 hrs O 126 GBOAMJetsﬁthﬂﬁoddmeahng fine Activity aeedolhecation f
Local time 1450 hrs Awoken by alarm feeling good

0650 hrs 5 Worked all dllm'?t%ﬂoall day at WHO 0807 hrs 23.9.83

To bed, | at o | eep 0007 hrs 2 3 at once

10 143Q, hr%(hg Ao f® %!"rtﬁgg‘galp n aneousl y, feeling fine 184l it

0630 hrs 0200 ked al | day MWéH-KDrB&Mh tongor?4. 9. 83 Left Gezeooarsby air

1840 hrs 15 0700 hrs { Arrived at hotel in London

2200 hrs §888shrs To bed, "'Fci’%éﬂ!fe Meltenitbt t ake Mel at oni §P33 hrs 24.9.83

0033 hrs 83 20 1530504 ywoke spont aneousl felt fine

0030 et Blien 205 o  aNid spontancoysy. f ﬂe\by air doo Y

1630~ hr s 120 6rsiess.23 Left Londol byi aed Ral i gh/ Dur ham U. SA. 1630 hrs

2200 hrs 25 1335 hrs Y To bed in Chapel Hll, took 5 ng

Mel at oni n2%0 M 2335 hr sATRY RaiRghdhast (3430 i ns 1532 hr 52200 hrs
Anoke ff L fopract al gi a- Lok &9 LA GRS mg Melard32 TS 288 h3 30

disprin-fell asleep at ongg aé 30 mins Awoke spont aneously, felt
fine ' 0650 hrs N‘br ked all day at FHl chairing nmeetings 35
1355 hrs 1582 brsg3 To fegke withopomalg WE'F byosAdeine ped | gas| @32 hrs 26.9.83 5355
hrs at3once 2045 hrs disprin—Tell aglgep t 8%8nt aneousl y feeling fine
0645 hrs 8 ¥arked all dayudls E,];ﬁneo&nalfg,teﬁj,erreetl ngs 0656 fird. 83 1333
hrs 27.9.83 To bed, took E Mel'atonin, fell asleep 2333 hrs
at once 45 2035 hrs Worked all dmm,-n slpanmgarmuusl y, felt fine
0635 h¥ss Fed al | day FHI ave m nar 2 %53 83 nor ni ng.
Flew in a‘laf’% K880 50 %atbz‘r"c;”d% Nieatanlh el asmﬁ%s hi ngt on, %
)
2045 hrs Awoke spontfneously feeling fine 0645 hrs
40
Worked all day at FHI, chaired meetings 26.9.83
i
s 1333 hrs 27.9.83 To bed, took 5 mg Melatonin, fell asleep 2333 hrs
at once
45 }
2035 hrs Awoke 'spontfneously, felt fine 0635 hrs
Worked all day at FHI, gave seminar in 27.9.83
morning. Flew in afternoon to
50 Washington, D.C.
\
1127 hrs 28.9.83 To bed, took 5 mg Melatonin, asleep in half-an-hour 2127 hrs
!
1615 hrs Awoke, worried about catching early _ 0215 hrs 28.9.43
55 morning flight. Dozed fitfully for
2 hr 30 mins
1851 hrs Got up. Slight headache, so took 2 aspirins 0451 hrs
: _ -
6o 2115 hrs Fiew from Washington National Airport 0715 hrs

to San Francisco via Minneapolis clock
back 3 hrs. Dozed 1 hr 30 mins on flight

M
0530 hrs 29.9.83 Arrived San francisco 1230 hrs

65
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s 28.9.83 To bed, took 5 mg Melatonin, asleep in half-an-hour

/7 hrs 1615 hrs Awoke, worried about catching early
0p15 hrs 28.9.83 55 norning flight. Dozed fitfully
for 2 hr 30 mns 1851 hrs o 126 é4b Slight headache, so took 2.,
aspirtins - 0451 hrs 60 2115 hrs Fl'ew from Washi ngt on [
Nat iehal AMelpeurbe time Activily 2l feeatioh0 San Franci sco vi a Nocan@mpol i s cl ock
back 3 hrs: San

s——Bozed—T-m—Sﬁ—nﬁTs—m—f-h-ght—&S%—hTﬁQ—@—Ss——Aﬁﬂﬂfed-
; VlSIt Dr. Graeber an E @ ASA) Aerospac
Franci sco Manned Veﬂjl'(? ?Sestems Re%sga ih%wnsmﬁ?ﬁ%\%gl ??nel\/bl\[bg:J{ ne

time s Activity and | 00@ ,@gd computer battery.
Dr. G aeber and Dr. Gander at NASA Aerospace Center, Manned Vehicle Systens

Resear ch Diasd $wson, Ames. Beparted San Francisco. Changed aesmirser battery.
230 hrs ' Departed San ¥ranci sco. 1930 hrs
400 hrs 1400 hrs Ar r i vAUVELosigaler changrd RIBRRE pl anes. 2100 b 5100 hrs
1530 hrs 41530 hrs Fl ew fgw Y9 2230 hrs 2230 hrs
1800 hrs Sl ept for 1 hr 30 mins until dinner at 0100 hrs
29.9.83 15180038 hrs Slept for 1 THio 8k mnsngptiVdinedrami n, asl eepﬂm hrgr28.8.83

0232 hrs 23 hrs Mel atom n, asl eep at
once. 0838 %l"? 0323 hrs RS @glﬁelmﬂ%ﬁé'ﬁepg% HES- ghbour on%ﬁ'zaWé 20 0632
hrs 2335 hrsbanded at m&&ehokbﬂﬁié Miistonin, fell asleep at dRBK @635 her Mel bour ne
25 0909 hrs Landed Me] bourne Stayed at hone all day. In the
eveni ng, f@d28 hue30,0.83i r ed awd(eelbse'fsghm\ldoow!ade 30 2150 hrs To
bed, todk ? g Mel at onin, gJot in 25 mns. 0152 hrs 1.10.83 Awoke
to defaecal®d ™ook 5 my ME"SEDA ell asleep at once. 35 0800 hrs

Awoken by gmabwrs Fel t ver yrtgokassigs Niamt,urwl s soon passed. 0815 hrs

Wrked in garden all day. 2220 hrg To bed, took 5 ng Mel atonin,

sl ept seun@®09 hrs40 0815 hrbanﬂedlMe@@me Awoken by baby. Felt fine. At hone
all day. 45 2212 hrs Iatonl n. Di sturbed
once in night by baby, bu?tf, th°mE 3 J5h d?a,gi";y(%he ev@?'gg $°8.10. 83 Awoke
spont aneously. Felt fine. Normal day at work. 2200
hrs 30 2150 hrsTO bed, non'/bécattmimmgAédlmﬂn ljgll &REP ihes mirB700 hrs 4. 10. 83
Awoken by ba 55 Normal day at r , To bed, asleep
at once. 56%6’01 HE 5. 10hye o deﬁ@‘@F’gT% o%f“&r@‘ﬂﬂ%’f'&'/. Record di sconti nued.
Conment 65 On this roun flight in a Westerly direction

Mel at oniz$1 @B0G @rsagai n enabhﬁd(esubpfm)lFeﬁ\vérQsﬁépﬁﬁtﬁnt'h&soon passed.

0815 hrs Worked in garden all day. -
2220 hrs To bed, took‘LB mg Melatonin, slept soundly. -
“ 0815 hrs 2.10.83 Awoken by lfaby. Felt fine.' .
. At home all t'lay.
— 45 2212 hrs To bed, took 5 mg Melatonin. Disturbed oﬁce
in night by baby, but fell asleep again.
0730 hrs 3.10.83 Awoke sponttmeously. Felt fine.
50 Normal day Ja't waork.
2200 hrs To bed, no l\%lelatonin. Asileep by 2230 hrs.
0700 hrs 4.10.83 Awoken by tfaby.
5 Normal day it work.
2330 hrs. To bed, asle:p at once.
so 0600 hrs 5.10.83 Awoke spontﬁneouslv.
Record discolr'\tinued.
Comment
&5 On this round-the-world flight in a Westerly direction Melatonin once again enabled Subject A to sleep
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0 126 630 when he wanted to, and to awake at a normal 'l ocal tine. Each
nmorning Subject A felt fresh and rel axed, and was able to function during

t he ensui ng days with no subjective synptons of jet-lag. Figure 1 displays
the tenperature record of Subject A for four days. The dark, dotted regi ons
repr esent dark periods. The tine sOaﬂ26i6300r Mel bourne tinme no nmatter

V\/nere5 S ct A ctu has whe ord n

peri od |§~ da %:ﬁg’ éfge'ﬁﬂggn ,ec ‘ﬁ‘:ﬁ eﬁlg:ggggmaéf‘ﬁ@%d of
dar k peri odg i | s erMa R rebdpd 8AE c; fg“(,.-g tlnwtytothe record
The bl ack amecm& d telgi‘oysrte seint daBkpetibdscalhaitifnie Séafed$ ﬁoﬂMelbtiurmEtinastrmmaner wWhee:
Vital o rS@élealA olyavapavben thsepqrd}dg wéramaglg aﬂedampsﬂ%pmmm@bvame o ettars Aon
17. 9. 83 W%W% % % %%{g; stra?ﬂ\ ElE19 GSCPUITHIY toft2 o1 | ng
he'iirst gLip hoKinkiol b Ay beldIE dbraiat A Yorh€ S AL Ul o
occurred aeddmipafyiny gﬁ\msﬁ‘éwsrtw&:@e&ﬁ RidFrall dUnilg the Aitstinig QY\E6epDANOREribE AR he
fall. Tdeedond sieeppadod ascurted osthe eqancpamromd& Geas®yd) aptl eghirspowe aatoctatnal fall. The third
adni ni st rapd rqynh lsmae«wa# |a by geslateriimadministratipn thiack gragwsy wowﬂwéter errwah #ugh
e r oo A ggtma‘r e gL e g e

Wer e NOW yieforiitired Werd becting & rd SIHOLHnE Grmb. TR shéved thit GhpBrator
new sl @£ physth hedls -eﬂml sl exti®idiyRb .dtyedsmerreai tith& GnddPthe irMGende bf éiﬁge’hbuﬁhﬂhtﬂldn

m dni ght Mett bsmelhdxmtwmmat b'#rfosmshe)wnmarekm@elboﬂ dﬁerﬂpebmuampelﬁumhyﬁhm had

re-entr alpﬁé@r"@ "EB&W@V%\'SNQHQ?‘ GF&I@?"'“E 'F PiPR auggest that
cxogenot '55@3&&% e R e P e,
i ed,} Qv Liérﬁperr erE thtth% 2l BREGE $ea ét'}g s

qug rat Uirk-zbte tHafde The results of this experinment suggest that th e
meldt oni n pTi@venberdwtehecwcj [hjae eravided fueqithll datps oo thej tetmpératgrepgircadianerivthan #ndnigs
Subj ect A°$§°'Ef6d9et"éﬂﬂ‘rj'@?"&tb¥|r"@'qt‘ﬁ‘yt-hm and hence his performance, to the new
ti Me- ZONg,, rw jgout -the adm nistration of nmelatonir, it 20 would have taken
Subj ect’ %us,e&t@n@haﬁmmdmmmeaw&m&umw&méwuaﬁdmum—ﬁm g4ich a rapid and
| ar ge ti me- Posweascbobje-blinkitdall Thapebjert, o CiinicabProfesbolhaiso igdmeved etler e tonin betora, on
t he terrpe'raaumfe“mmtﬂa@l!am\'e‘m nhBreentaining '§en’ﬂ Hsegqlﬁlﬂemsﬂm ﬁn‘iawtd tb ke Of'e

nel at oni peo dS%H‘t'f"B’algP? Fﬂe i 'Bﬁ{gétﬁ he fi 34 QI“
e eva wa id to apsule B acc t he sa fter re rn oume n
was a Boublecsdhd! thd \uality |of Gach TRYhrS UE¥pCnt duflhg & eeéaﬁme ﬁ’\qd ble
t aken MelwdifdHir) afked aﬁi&B&hﬁn&u@H‘d@ﬁc&bﬁ@su nabmb ﬁit-&hﬁénﬂg
i dent i calredostok danyg afted estuirming: &p Melbese aasl he @Mdi V\thahtmﬂsecomaeed:upmdna @hdonhigoi ng
to bed, &neeinethplacePe. awaking in the nmiddle of the night, for the first 4
days afster OFtpfsyefjactvipy ?ﬁf‘eﬁgeﬁf’&p'“%%@elﬁﬁf‘ﬂ PPYEREone Capsul e B
according to the sane schedule after return to ‘Mél bourne, and to record the
quality of each night's sleep and feelings during the daytinme. Capsule A
contained 5 ng Mel atonin, and capsule B contained a placebo (sucrose). Only
after 4he subject had conpleted his witten report 4 days after returning
to Mel bourne was he told which pills contained Melatonin and which

ntai ned pl acebo. 35 Details of activity schedule, sleeping tine,

atonl n adm nistration. 40 45 50 55 60 65 14 0 126 630 Mel bourne tine
Act i vidsy and | ocation Local time 1345 hrs 30.1.84
Left Mel bourne by air 5 2130 hrs 31.1.84 Arrived Ceneva
1130 hrs 31.1.84 0630 hrs 1.2.84 To bed, took Capsule A, fell asleep
2030 hrs 1115 hrs Awoke, took Capsule A, fell asleep again
0115 hgs 1.2.84 10 1700 hrs . Awoken by alarm
0700 hrs Worked all day at WHO, felt tired in afternoon 15 1315 hrs 2.2.84
To bed, took Capsule A fell asleep - 0315 hrs 2.2.84 1700 hrs
Awoken by al arm having slept well 0700 hrs

55
60

65
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P0 al | day at WHO, felt tired in nmorning 200930 hrs 3.2.84 To
“took Capsule A fell asleep 2330 hrs 1330 hrs

foke, took Capsule A, fell asleep again 0330 hrs 3.2.84 25 1600 hrs
poke spontaneously having slept wel® 126 630 0600 hrs Worked all day ap .
O, felt B'i IEEd in afterngon. 103d5 hrs 4.2.84 To bed, tL00k< Capsule A™
fel | Vas| eglfelourne time ), Aetvify ancylosatian 30 1745 hrs __rocal WRBoken by,

al ar m havi s $tii1.948! | Left Melbourne by &F45 hrs RETURN JOURNEY 35 0930 hrs
19.2.84 Arrived Ml bourne Spgnt day around the house 2250 hrs

Took Capsu®i80Brs 31c1.84 as| elpive)GoRYS 20. 2. 84 Awoke df30ehrs 3hd84 sl eep.

Took Capsule B b oul d po {l_ﬁsl e ain Felt extre tired in the
iveni ng 45&%33{? ﬁ%g‘{: s L.e‘g%ﬁ%f) pﬂgepg'ufgg AR o | sl eegpzb%:% hrs 21.2.84
woke, tooyiEapsul e B, fehlodstodRRaptRi A) f80asleep again 0115 hrs 1.2/s# t
xtrenelyy tired in the evening 2260 hrs Took Capsule B, fell
sl eep 06400Ahes 22, 2. 84 «Awoehéptiaml |, awoken by al arm 5509 krsextrenel y

tired late in the evening 0 r .. Jo.bed took Capsul e B.

Rest| ess sl eep 60 0320 hrsoé‘ggﬂi.ﬂg?.y at WH \/\fﬁﬁet','edt'g(?ﬁe'&%%‘sul e B 0640 hrs

Awoken Ry ed18mke £28aent 6% bed, tdHRIGApsuIDA) el adlgdpd Whi Ch was obtsehraeizigde

substance and which the pl acebo, {he subject concluded that 15 0 126 630

Capsul e A W88 hrad an ef f e@woken raghayinghsests well i red and m%® WPert in the

nmeetings at WHO i n Geneva,, lLn [ e felt . .Capsul e B had had no

ef f ect since he was as ti rea(e‘ééﬁ)ﬁfyu%ls‘;vgg' 1;?jét%trfrdn'?'rr!'ig;l&r't“cg)@I\/E\I bourne. This was

the correcoesdinagfngd s. ThTS bek asarl GpsurOAsfelmatiedponi n' s abi | i2830 ke rapi dl y

entrain a subject to a new tine zbne. Wthin 24 hours of entering a new

tigp zone W3Bjhect B was afweket tpok Carsyledy felhdplesp 38310 od t hat @%Uﬁg?&aded with
early nornij in the zone Subj ect ight from

Mel bour A2- lf_égg hﬁgel es-V\asﬁlse'Ir’]gt ﬁﬁk '%)e%non[‘%c@g‘iﬁggrgq Mel bour ng.sﬁT‘F{g subj ect, a

Prof essor who had never t nlogkad i lday eeWwWHOPfR qifed, invafterngerven gel atin capsul es

containing 10 5 Mel atonin and ¢nstructed to take one capsule on going to

bed i n the'®§&m gga"(l ocal 19 Pk )tocksGagsule,Ar fell apleedr hi s desti P33 WA 42Hd to

(take a P ifghofapsul € 1 AlSicAWy tarhhaldig ROy _The Tol | Orings 2 ,
verbati m account of the subject”s Inpressions: "The first use of Ml atonin

fol |l owed an uni nt er r upt edRETURNhIOUANEM Mel bourne to Los Angel es, arriving

Los Angeles 9.00 am That night | took one capsule on retiring and a second
when | @600 &R 19484 he nfgiEd Me®ouRR s| eep that night appeared normal; it

is my normal habit to awakg. iRsy ahhm{hﬁ-hoﬂée following day | felt very
close to normal. The next night ip Los Angeles ny sleep was nornmal without
t aki ng any2asorhes capsul es. Téakl Capsulnd, fell slegpht from Washi ngton to London
whi ch i mvolved a five hours tine-¥one ch | arrjved in London
mi d- mor ni n§P13FG2RRI ¢ ti reﬁtﬁﬁgﬁf&?ﬁgﬂ?@i\fﬁgfﬁﬁ% p that afternoon. That
evening | took one 20 capsule on yetiring and on awakening during the night
t ook a second capsul e. | astOédremelytiradiciy theebening nor nal and appeared to be
fall’y adpusted to the London tinmelon that and the follow ng day. An
uni nt er r up®®@ ¥ i ght f r om"eW{cpBPte B h3e8ver i nvol ved a ti ne-zone change
of ei ght hgstySys b1.284 | vedA%,F]V%g Y&le B,alf Mfoef\4GHANY. Again | took one

r

e,
capsule on retiring and another wpen I awoke during

50 Felt extremely tired in the evening
2250 hrs Took CapsuleL B, fell asleep
0640 hrs 22.2.84 Slept well, éi’voken by alarm
> Felt extremelj\'/ tired late in the evening
2400 hrs To bed, tooleapsule B. Restless sleep
so 0320 hrs 23.2.84 - Awoke, took lCap.su_le B
0840 hrs | Awoken by aLIarm
Comment
65 Before being told which was the active substance and which the placebo, the subject concludec that
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the night. The next day | felt a little unusual and later, around 4.00 pm *

felt very sleepy, perhaps as if still 25 partly on "London time". The
following night I had a normal sleep and on the next day felt fully

adj ust.ed to Vancouver tine. O/eralé 138 jective feeling was that the . i
Mel at\Q,nl n nmade a great inprovenent over my nor nal experience of jet-lag. O'g"""
flight s Capstie Adad hevisip eﬁmmmkabbwessthranﬁMo alegidh the eeﬂwlﬂ%m Geae\da4 lnd of

toa

unr eaI trp “ge fejtthatCapsyle ‘HT@€§° H@*"EW‘* ‘F""P%ﬁsé;’éf"day? ‘B"S‘é'ﬁ"ﬂ N?%
new sl ee '
respongecg,t] :rgﬁzﬁ mﬁ%‘:ﬂ o gf% @74 y{%‘l‘?&hgut u5| n Etrgr?l n

capsul es enabl ed ne to work quite effectively |m"red| ately foIIovm ng arrival
in the néxeriptec&iti on. Itwas such a contrast to reV| ous experlences t hat |

woul d beslem?ﬂ thr Melbauraeios 43 agt} Ve Moy on
any Ut “g aﬁQ &:’Q@i%ﬁéei& §'§é °'?n“¥,f§, 'L"%iﬂsﬁmi‘mﬁﬁbfw'.“i
Subj ect nh lié é)funﬂeeraSWifQ alw Eé iHSthéh lghtUnp easant synptomns
associ at ed mtfdﬂlowmpnd aGdesbatiye acéonnt! of ke Iubjeets miﬁlmssor&ubj ect undoubtedly

gai ned consﬂueﬁrahJseomﬂeonm followsd annunintermptech fighy omMe'HdmeﬁP SesAngplew apiving

mel at on| ‘88‘t°"&°ﬁsi" A% refisi ° ke dyring she-pfght.
Tobi oot T paneit '5“'@?5&?* B a.r?f?;@éﬁ% Fron dard 8T
gi ven gel,vaﬁdumaq‘(ﬁggu %r@%gmsnl ng 5 |'at onl n and |nstructe to take one

capsul e on Rytewiag amgmedml\Mashuhgatomme.nn hlioodmvblved 7 five hos time-zcame changé | m.lvehl S
desti nat lwndm'dt@rma«emhfe\t tired r?evugb feé aF'Pem*éataafse'laeon [ihat jqeenyy) mgk

The, !l O AT fgﬁ %{g@e it ngfodt e cogp| S o
wii ting MGy rYu s\l oQianémv@erfvb@ 3 Githelbohd Cha Hours.

( c%rrfs ul eSr,nv&: mAnc&&ean raoa.tdgc daftd tdoR bhe/dpsulf onGitising ad dnbibrWien | mbkaadre.g ent
(23 Mar ctheAfght. Thénext day)) fefta lafeclinbisuahankdaterbarp a?'id 4.00pnt faie vayy sivapy.Chelhops asi ifstill

r et r os3separtly gn ’d— n Ki@paiTemfelewing night | Red angrmal siesp arhen the mmav felt fully adjusted to

( Vel bour HE" v@? L myfe&% R0 Yol Bl Bhoe' e U0 .
Vel bour nesdbeil, b et Lt e Bp Mol Shge < i jralliintit gar my norme
Per t h- Bowdaig, naea uytmkm'étﬁo SGhe ddys & SBAEINAY the Aev S156bMg ahegakuﬁspa& h.HoWager
nor ni neg, thielsiakied immeovemeet,in @w tesponaatd tigieeprie changasiivgs hadugblatigy tbv ugifgse Mblammhe |f

at all OFPPP‘H'F%*“?ﬁ "“?‘°W&§‘q“ E’F‘V‘ ?%a“t'bfWRW“kg "é‘i“‘l"?r{'_l %“o catign.

| ¢ ienc ] a9 i “‘gﬁ'édj‘
fsglrtegl |Oc' Wgﬁé%ee%%ﬁé{%fgr%u dgé%vég a%d)‘j:)ésg gﬁ%ﬁ deeply until approxi mat el yI

1930 isn aordaymbed at a friend s house. di ned, shared a bottle of w ne,

tal ked wt rﬁupﬁﬂ@@snts&aumﬂaton R!Wlegh@ thetu_;sﬂ- @!p_lﬁgsaof syimptamsorssotiataddvith @pi

soundl y 998 ip fime z‘@?ﬁ 753‘813 t‘i""’rﬁ?,‘““? rensidarapiy berelt from ontAipriRak Ry th

ef f ect ed*HUPPHRYP KE 81 t ook Mel atonin 5 ng on each of the three

succeggli Bgniplegt s, and enJ oyed [ ERR] hours excellent sleep. | napped

m ni mal | Sutgasr Drgighthfeont Melb@umé»tdiﬂonBﬁEdinbsthmdeMNblbanm el.3.e5-20%88t | nQ,

cor LA wq%jm:@% e
an dur

R ot L e B Tl YL A TRl T

erSse effects,

and [ E R] (m@mrmhmgl.ﬂ&aaadpfoabﬂ m)kanuf ﬁxy@&pe@.bmmsﬂ@mlamnghhpsm 5 hey) rdet.ur n
trip (Edhydoot d_amdmﬁdmm gyti@risng ?Emmm Mreech—ptild) tripn ) anid foant Bdi

the shat il e Frofag; Aisers gin mm)\)"o ngtme. Jheitiant (Mplbo
iy SRR %Lﬁzmge*zc r@g@ i 10
llngpand iil%r stbpt %ﬁ Qsl@pt rﬂtle PSH AR 1dg. Ras,

rrel at on| Wprkaeiﬁcmbiem réviekvirg ) sediés nﬁhed:gschtjmma&S dozed for
m nutes as laavmassre' by Lopdongat 3830 GMT & fels slightis s@%amm W@a amdms t ¢enpw heﬂl
until

d h (&

:; :E :; ggog’g& (I, ?:fly ag%:ga ea%vl eﬁ %n:re!?g Emuﬁf“é‘g&t:ﬁw %g’gﬁ# 30 sdm %'ttlme

appr oxi mat ghdbk Mblatdhin sHglor 6a h’kﬁof ee aoeéeydm@mgr&é ymmtoyewlai homueh)énea@
al arm at | Gappéd @inimaliPdudidyethe @iks arthé Bufjsh EeddedpsSatistestrmeetiag, agraindy Blahd¢ss thahi |
t he appr wben uping Magagonjap an hyenetjc; apdHp “!S?F"rtf‘mu"“g a h@ﬂ?@eﬁ\ﬂd with s'bpreblemyf inidag.

pr oDl &R o o S AR P nd ot g Ehﬁﬁ?%gn_ ‘ﬁﬁ*@ ho s

than ei t B mﬁ%’ékﬁj.etna& o 1h8 SHANED AT e 2 el

regul ari Z\ﬂrkﬁ Wioutsdebing Dendon-RRIUE B —-lsm’gﬁﬁdre A&eﬂﬁ'l@bp&rhdaﬁprbf m&blyWﬁmI’Mnbblgh nd,

| am per smnabprgxicetelyi190 ach. Melbblrae Uﬁé)l@a%nmmemhlatwﬂ slaptifor aprrexidngtelg A Hours.

pai nl ess|y ‘abregipr3g minutesgs AapsENIct W LR onithanay biEveddp@asp g alirmedeapart
appropriate local time and remai ni ng awake at other tines. This is in

mar ked contrast with ny previous behauwsour; | would be very grateful if

Mel atonin could continue to be nmade available to ne on further long trips".
10 Comrent Al though this subjectundoubtedly gai ned consi derabl e benefit i
fromthe adninistration of Melatonin, it



Pit eresting to note that the Melatonin did not induce sleep when taken
W he outward journey follow ng a normal sl eep period by Melbourne tine.
Thf's once agai n suggests that the begeipgigsgeffects of Melatonin 15 in the
preventlon of et-Ia cannot be attrlbuted solely to its weak h notlc or

tranquilli §'P g}:bh@’e" t fel§ slaopy. fvan H%ﬁfé 9f lqsm Wingt avedz% ch night at
er

i o exa ml ?g& gayE:%lesgj‘!ﬁs th%v eI,{PJsb t)’b ?AL rﬁt@g rll n

this” exanphg 1e013F Whehd
her ei n des asvehaed Mbgdidohnﬁdh tatt@nyit| to pbyuilafisC Setpi ;ﬁ&érni r eat ments such as

ijgadon. 20 Esm leeﬂzesmsjﬂes:mallivash tld.iamm@m&mmﬁ@ebetmﬂeﬁv@gnﬁmlmnm in
3(. 12. 83- 162y "rgat rRiaRfiatedenal timq &
agross ting g ht' t,',g%{ ng grevs fovehiisl g bfﬁ%”
rning gf eerng a|r res asleeplnthe ‘af t er noon.
goi ng tcorlaedntatZIOO hrs Mel bourre ti rre shet ook5 ng Mel at oni n and awoke
af 0700 hr st hilthpgghitys subiectwydonbrediyig n%ﬂ‘cpee'deaﬁb'eé’mﬁnr@mhe mlfgnltstr%wep iddgintordth it

appear ed arségtr?;ea%ﬂ?e.et %@Mﬂr\?ﬁe ﬁﬁls once a \%gé}é? that o% eﬁtpﬁeé ol::tv;mg
jet-lag, Stdei 8 ot bt Qttrﬁﬂteggélél;i% ot.? Hodlin ixrﬁLG
and awoke asv ﬁxure flndd eﬁlblsacfuh'ﬁ‘m htEHiAYOth8 B Y sn@vn SBEpEvaRg AHythm. TH ee

no signs ofegcatiedlimthiscarnple alSs derciangtratemiible supericgianaf tipruse etMelgoniags hegeaesaubedn
the 4th dayvermdisih@l pearmpgeuticsliireptrpentosych s degadie was given no Melatonin to
t ke. Sub and a nedical 30 practitioner both reported that she had

ry gre t egH yfrantn s.ra%m. obdie-D&hac SERBeAKE: 4Nyt hm to London tinme
af ter her r et 'ﬂferbub aF15| stiRRIgirDRRK hddOndve oW dcfss BMBRSHes Br WREK Melatonin
Copment |t befswgemmxainl baucrepére the triwbing ot 3 tAB3 rfeating FdirtyCtresh.obut tiad @astbeniin thra

r hyhns cagiieraods,O rkuéw at 2 hnséﬂetszp'ene e'rvéMéqu'ﬁmbeaqdeysk@eQﬂ@?eﬁ

v e e N e

ah Easter| )gard.; be,egduagnw reaeayéawigthgm daph never bef ore experl enced
-l ag. HoweQmthe refoen joymen nindey eheabemgizmtﬂ Melgtonie e tabe tSubjectlf, ead a veedigal
a d obj ewt |P(Pé1' %;ﬁ(fbpﬁ‘r'eﬁ?étﬁdﬁh she ’I‘P"\V‘g%’ 4{ ma,dwrmﬁerssrrep Wl rdhm todredeany
| at oni n. PR3 B S, fid fot feebhack tg;go Faé'f"s’t?) WeRvestigate the rate
of absor bt 'cQRm’éde t he clearance of orally adm nistered Mel atonin, and the
b| ood | evel s i Bajendidligp atprecethadthe SdMajse @tfecd dnaditcsaifan irithne! daiided wavdaeayeﬂ;gms are
i Nsert edsi monsmres{no@eubstsa{erw@ﬁmtme dausqyl by E@fer'vémmsat 0900 hrs and 5 ni

bl ood sarrpl £ It igdnt %‘r‘&wﬁ <arpeje Me'ﬁigb'éu“PRFF?ééP g@ ffollowing &
i ntervals gg 5{? Mﬁ{q oy "aﬁée'f ry@méf "J.'aer'e'fq“%,l el AR,
Thi s was t \3Re urost Maraoh t brea1< ast of apple juice, cereal and tea.

Bl ood sa#pling was contr nued until 1400 hrs. The bl ood was i medi ately
centri fuge@xamfit he pl asma frozen until assayed for Melatonin using a

speci fic réﬂ?’l&(r ) omveség ﬁﬁhe rat\{a% %gl% tn :art]hee cle b?\@f‘mrﬂ r%rtg‘}e%%la SRinCand

_md'flcat'%@od s HaPirs Gihiebed)5h RVGSn G
(En d@C I'hisrl §Yghyar 536, hrsl mlilg sam ewéﬁSlhﬂhHﬁwal'rﬁo 8 héb@mmbé’d! syfifye at frequent
ac‘cdrrpan | lrgerfalghefare and aﬂhsvrbmd\g Mpg uletatwm lwabq!ma capsule.Tbisfwas o tours atta bms

were slig rﬁkfmtgﬁerplq w&g @ég f fn'aved\/tagbwo Brs- m
pg/ i pl as %ﬁﬁ‘tﬁi epdlatel Il 53%,'021 Ea'ﬁ. Ji’oc 2%%% ;
after ingegt kama QB GRy 170) resaesers B n b

times higher tHectasdl M2iagoner vangemtthoﬂrsbm&lammaé wed slighsly ai@heremdhéﬁtpmtémﬁc&ﬁhal
af t er i ngegfiurmahvaluph ef amndé%pq/mm*ﬁ#m Tlhe plasnndronepntrativgs ¢id netstes tarfsp antil @&min after

i ngest i on titgestionof e sanstip. g}gﬁl e‘r’" e % ug:il. '9 b@ gr;;;@w
t han one_nm; mﬂmé”@: f alR %no pect to find of
i nt er est ’NGrouRd oopghd rera;rhy& aee drd@aﬁgt t sGbjéeiice feetings mas.eaepeéaeemadwwﬁﬁbn

t he Mel at onheMelotsie rtbnabtradion fiirst sxceeded @owénl, @ltmgéwmng audt sheepinesm icoigcident with the
sl.eepi ness wrnmtrlqyelm with the maxr rral ] evel s. ar rracol ogr cal bl ood

| evel's of Mgl feolpaleal ploaddevale,of Mafat 5% ‘h’r;ﬁ‘ jgg% Qigh casRdian é%
e be ta h blood
60 and T8 o e gr m cm%ile?g?‘}:ﬁmﬁ l;\&ls % & @Ieﬂn'&fﬂ gQUp ?Qih'agrs }ZF
tiime for whmdldtodn atcel e;!eebss araetrel Xpétiench abﬁoseoetmg;hﬂbcts Madigd. ai ni ng such

| dvel s shoul dTis werrmertms mseanmﬁtwmkrnngpt@pMdammurasld&ueac ey alvighatasma lavel;
i nduced sl d eas'ewﬁg eféw in fomipwes Howeyss "Eﬁ’e‘tkr‘@'e‘% 3‘ eM'a'a PR i
exper i mefft " ¥ mataheliset Mht ePeTmn flRRLly dpTgREERtEhe Rasf iating "HERAR °§' a
h||gh plasma | evel; the peak level is achjeved within 60 m nutes. However

t He peak level is not naintained as the Mel atonin is 65 rapidly

t abol i sed. This experinent clearly denonstrates the need for fornulating
| atonin into a slow 17 0 126 630 release form By adm nistration of
atonin in a slow reI ease form it is p055|ble to maintain hi gh pl asma

2y e amhia dhuivwit oy §io-




FryetH

| evel s for the Wiol e sl eep period. Thus entrainnent by the adm nistration

of nelatonin may be enhanced by using nelatonin combined with a known sl ow

rel ease pharnmaceutical carrier. 5 Exanple 10 Subject F. Sinulated

condit kons of raprd rotating shift Qu¥26 68 er. 15.1.84-8.2.84 The Subj ect

vas 38 Xeal ol ol Bt gft?arﬁmltﬁegxo PR Ul 1o B EkEho LS RalRlcR bR
aﬂol ﬁ'ﬁ é?éhh

bef ore. ,gveqyf

] |-.-’--
rotating mhisg Maatlsmma.db*hww&n atkAews ubwesnhasurbdahtae@k«cd bira&. el ght - hour w f

phase advances |n hrs sl eep- wake/ wor k- r est schedule at six day intervals.
10 Nblaf ni stered nder dqubl e Dbl o s 0N the first

h d e
B| :(Slgbg Cék |t |e%a? g% eﬁe ‘fﬂiﬁg lfrtﬁ %%\32’%%% E@Mn@@ﬁrft %mm&.:ﬁ&'}h e%:‘r hﬁ

t enper at urrﬂemivgtﬂlirae ighttHoar ﬂ&seamfandebﬁh e lsRbBwake/waekresti shadalk 20 8ix dayi imewaus
entrai rmeMelatme wao@dnamm@ndr&r octbterm canditionssin the firstphpsedidvanteoand pipbebodaken

can be t H%ﬁ‘ tq%? “‘i"EP"aW dyec ?fﬁ "115'13\,1““8‘“?‘(9?
Coaptat] aifﬁmg SR R e ﬂ&i’&tsﬁ L

of the ﬂefoeg H.g.'e shife Svo to I ncor por at e e sa |en
features of The mlpwdb)corisﬂmmtsrmgnﬁhrééulmf kesstldgdul e conbi ned W th aspects of

lighting cha'h e@eememumseteemqqmd@stmm thersalamr fegtutes f @ appiqly, rasating shiftrierk al
jet fli gh’f“"e € onl %?. ’Wr".'m‘;vt*’CEﬂgv %°°“ el aﬁ aﬁ’,i‘#’t%‘% e 3?:“
stage A, &%écgit EB énr t dva eatgﬁa is) e@tﬁn Q;va s.;((
days); .std8), dnd stag®@da r, B Nt 8 a.arﬁacmd ke aaer(csreaﬁn RBdysline Bidiiche.age D
(6 days) experinintati pidtooal wiiffeced Vamabat obrodidly fonadsie sbift aworkam thet thesubrent ttad tdspewd thee
condi ti on@;k:eg'h‘bm 'Erﬂg Hieh't'%t‘l u" Ffwmwe%WFﬁhgféﬂeﬁ‘gﬁﬁgﬁshﬂtm%?ﬁ o W!fﬂ@l in
Sh\H wor & slf!c‘e eave?l?i?soa o oe w‘g ﬂlg.rf “ELJ?

i sol at i,onggiAle .vrtr L&l s*me
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portable ntcroconputer A dlary of |fe events mas ept These |ncIu
details of sleep, work, |eisure, neats18beverages urination and
defecation. During baseline a cl ear sinusoidal, daily rhythmin rectal
tenperature was recorded, with the nadir of 50 the rhythm occurring either
at the mddle or towards the end of the dark period. The rhythm was
obscured on the first day on the phasgg, shift (day. 5) and ntssrng data on
day 7 due to battery farlure nake |t hard to e
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ft acebo treatnment, that nelatonin's sleep, tranquillity properties
W ged. Therefore, in stage A, Ml atonin phase shifted the rectal
effperature rhythm and ai ded sl eep i&lducti on. In stage B and sane phenonena .
3 e- not seen for placebo treatnent. e r waveform denonstrated for 25
basel'ipe angredmbowoinddedWith 1R nefv bR béoa tidkp GRS daAst at T de il the Wyttt bdGuces a
erratic padebandry troc thtblydEmriediRe pdak OThs. phérbrieh6n iB gditalakea®n diysi 16 B/d 5. This
st.rong exogerpousiof ircohsisey) witlthe dm hat o the fistiday .of By GG pHiase sl (ddye 16/ Ttiyhen the
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1p. Thi s iperiedipsociabipsters Ifispredicted thatartompingtiontof Melatepinttiestmentntakdnat dark ertsetchaigh of

the thirel J5fallecce taken aiprainning of Kight @&%gj@h i 'Egtciaf lght leyels (13,0001ux) would
g t ] i
o ol A R e e S e el
ijmredi ately 5 re-entrai ned. These findings I ndi cat et hat exogenous

‘el atonin adm nistration can entrain aTaat§ 2ct’'s body tenperature rhythmto
rotatingsshift sdeisddipeysof ementy foni32i18alctha (firdt icompletd ok aftesfitstinbasesshifiespi t e
conpetition from L do.m'ﬁ ant en 'a%mgnn acggteynt; such as the natural
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envi ronnent al rs. It is

3: edi cted that a zowdai nat p3p Okwdve e rdtiu Endt ot ab Wt Gaftertigk@nat dar k onset,
ith 10zpeta bl ockers taken at beginning of |ight onset or with high
irtificial Iight M8l s (3359003" ated)(1280m1 d enhance el atonin's phase

shi fting of circadian rhythms. F%?@ " WEF; 55l aggh'agps, Mel at oni n
w N~ be useful for aiding adjus msn% 0 oth rdtating an %er‘manent ni ght
shift wgskers to 22lvesar r oon4d nefemotéiBlektalprdbe; went to toiletBat | y di ary of events
for (22.1.84) the first conpl et eongipptedf hagt shoiwerst phase shift Date Ti me

Location and activity 21. 4 2332 Awoke to_radjo, and t up just after
[ onts on 120751 1 g4 - GB0 Wkt HRBR R Bhst cor oal - 4
ieces gf bread with bl ackdaer rsiadk2oteeWith 2fuda? Wi th 2 sugars. 25

2.1.84 0140 Renoved rectal probe; went to toilet but constipated; had
hower. 0205 Wal ked acr 09330 c a¥pnido (Bghayfopfat Scienggs huildinatto swoskk. 30

235 Black coffee with 2 sugar " S¥™3"™ Went to Behavioural Sciences

ui | di ng, to work on COMPULAE - \’fs?lke_d back to isolat)ion unit to cook quQﬁ]i45 Wl ked back to

ifsolation unit to cook lunch (aliitid laf).|Hakb&) sausagss, 2 ggdismpes, 2 eggs and 2
i eces of bread. 0535 Uri nated2 p@gesndf)brebd. 0615 Di d crossword 0640

h;ri nated (80 m) D d washj r%g in, Coll edrge | aundry and read book. 45 0725
ery bad gut ache. Went t&%FoiYieed\f@Red in isolation unit-reading and
writing® 0915 Urine 80 nbgrs500i@2RGswdniove to Northcote to visit friends.
1030 Coffee with 2 sugars Went for wal k 55 1230 Steak Sandwi ch (bi g one)

for dinner Coffee with 2 684garidrirBred\V8 mhck to isolation unit
, Did washing in Colledge laundry and read book.

' 4
0725 Very bad gut ache. Went to toilet. Worked
in isolation unit—reading and writing.
0915 Urine 80 mil.
50 ' :
0925 Drove to Northcote to visit friends.
1030 Coffee with 2 sugars
Went for watk
55 :
1230 Steak Sandwich (big one) for dinner
Coffee with 2 sugars
Drove back to isolation unit
50 1335  Urinated 250 ml.

1400 Sat in sun but too hot so came back indoors.

1420 Coffee (decaffinated) with 2 sugars.
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1335 UWrinated 250 m. 60 1400 Sat in sun but too hot so cane back
i ndoors. 1420 Coffee (decaffinated) with 2 sugars. 65 19 0 126 630
TABLE 2 (contd.) Daily diary of events for (22.1.84) the first conplete day

after first phase shift. Date Ti me Location and activity 5 1435
Sitting in chair feeling very sl e@p‘yzﬁ'&aﬂtl red to read manuscript. J.R,-
arrived to check that all is well ABLE .2 (cantd 1515 J. R | f’t
G eaned ny te ahy d-gglogf KBRS WSz, 11153%%';: !i@oafmr firsYpRisetsPirbed. 1530

Li ghts out. asl eep after approx. 30

m nut es. 1754 mke lrerenat e dLot4tibd aaa)ratzmmer |n t he dark Took second
capsus e from-f+ege- 2330—Awoke—to—radro al arm one

m nute before lights 0H435Ha§“%'§e'ﬁ °H?dé wg'e%aaewea?q y norning" erection.
2344 Urinated 460 m. 25 g'e":“,’e‘;e:o e I is weRD0 Breakfast. Figures 3
and 4 display the forty-ei ght our plots o? rectal tenperature rhythmfor
subj gt F during the 41stsagds. eft. Cleaned peteptheMook chhwiledar k dott ed regi ons
‘represent dark periods. The nunbers 1 to 23 identifies 24 hour divisions.
Divisions 2 to 22 are ré{?eat“é‘ﬂa‘f%"?j’l’WeWEB‘n'f’lt?f& ty to the record; i.e. the
data is plotted over 3Qg48 MR cegal e in order to aid visual i zation of the
wavef,prm Stage A constitut egi Sstseplaftereappfixa@® mihuted. 8 hour advance of
darkness when Mel atonin was taken just before dark onset and again hourly
if no sleep occurred; S¥%ge Awokes Ugn E‘!:(SH‘RJI“B“ nin defkce in darkness with
pl acebo adni nistration; St a§8°ktfeﬁ°’1dhqaf’ﬂ"38 P“Quvance of darkness to come
back nline with Stagesfy ANIELH @46 aRerh YL GRih@e bBRreB hours of dar kness.
Fi gyre 4 is the sane as fi gurightsonlHid bakd dresrfial. Hadxgalyshanng Sepaioat el y. 35

nms 1. The use of Melatonin for the manufacture of a nedi cament for
alleviating the effect §3ﬂﬁ (!H"§!‘EH #¥lci rcadi an rhyt hns on bodily
perfornance and functiog t'kge{an subj ect. 40 2. A preparation for
oral #Admi ni stration corrprl SI 1 atonin and a pharnmaceutical ly acceptabl e
di l uent, tryrdszapas Bihplﬂ[thbﬁnﬂ-glgbtdﬂpt;ﬁds biceatat tepps@tuviethathovfonrsubjea F daxing the

ext ende@lstw(s/‘stfde wnad%ﬁ;t:n geﬂt dmeﬂofélggerearmg': ;ﬁﬁweﬁt&? ga R é?og%ggf z
Vervvend ugaYISIens 2VEArar 12 ung
dor A C R A D TRt
Lei st Un&s% ; 8lage tu FHouPstvarR plﬁebﬂd&iﬂﬁd&ﬁﬁorﬁ lSEag@D tRiRd 8 i

Ver abr ehain umgncemfrﬂalmmd cdvied taetioin fime mﬂtStagew« Prededwneas irtdicate ftheBioatsiohdariasss. ;f
Ver dunnEiags i is tthel sameotsefigusmd tof affhreash derepthrwnisepasdtelv.nach der Verabreichung |
an efhe Menschen 50 Mel atonin Ooer einen ausgedehnten Zeitraum

freizuséfZen. Revendications 1. L' enpl oi de Ml atonine pour |a fabrication

d' un nmedi cramRse @0 Melatoiil forgRE mbRSackiré 6ftaSmeliicalm@ntibr allediting nikdfiects ofi@i&uibyd hies

ci r cadi en:sdlsrurhvttms ebddiy rwarrfmasn@taNﬁdmwrbmsa d@!ﬂ#ﬂ eubipai sne chez un suj et

hunmai“h. epAation fert 9re)rp rafioraeATAEiae. Mot § ghamacsutically, g @a‘l"
rrglngtonfﬁ?;: ‘?ﬂ%‘tﬁ‘ Aipmiil it g pR R ey

t6e A l'a ?I beration de | a nel atoni ne pendant une per| ode prol ongbe
a.pr- S abstemtamssprighe on a | ' homme. 60

45 ' )
1. Verwendung von Melatonin zur Herstellung eines Arzneimittels zur Linderung der Effekte gestdrter

zirkadianischer Rhythmen auf die kdrperliche Leistungsféhigkeit und Funktion beim Menschen.
2. Préparat zur oralen Verabreichung, umfassend Melatonin und ein pharmazeutisch annehmbares
Verdinnungsmittel, wobei das Préparat adaptiert ist, nach der Verabreichung an einen Menschen
s0 Melatonin Gber einen ausgedehnten Zeitraum freizusetzen.

Revendications

1. L'emploi de Mélatonine pour la fabrication d’'un médicament pour soulager les effets de la
55 perturbation des rythmes circadiens sur les performances et fonctions de I‘organisme chez un sujet
humain.
2. Une préparation pour l'admlmstratlon orale comprenant de la mélatonine et un diluant convenant zn
pharmacie, la preparatxon étant adaptée a ia libération de la mélatonine pendant une penode prolongée
aprés administration & Fhomme.
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65 20 0 126 630 TABLE 2 (contd.) Daily diary of events for (22.1.84) t
first conplete day after first phase shift. Date Ti me Locati on
and activity 1435 Sitting in chair feeling very sleepy. Too tired to read
manuscript. J.R arrived to check_that all is well. 10 :
1515 \e] R left. Ceaned ny teet hO t%ﬁl@%psul e. 1525 Uinated 100 m éag’ ;
Vent to bed. 1530 Lights out. 15 1Ak 2 (contd.) Fel | asl

after approx. BfylHidNbeevents for22. 8N KRe fifeh toictsl diynifter GRNPRIsBGAIRI N t he dark
Took second capsule fromfridge. 20 2330 Awoke to
radi o al arm oneDatenut e Tived or e lacgienaindpctivilad been dreaning. Had "early
nor ni Ag" ere (39 ' 2350
Breakfast. Fi gures 3 and E E'@ éyceg‘flé? E:@E,}:"’see Hour plots of rectal

tenperature rhythm for subj . aE.v@BJ{d agcktinaéhrstv@ges of the experinent. The
dark dotted regions represent dark periods. The nunbers 1 to 23 identifies

24 howr divisi-ons. Divi%i®nd-R leftpClagned may tegtheBeokFaplegi ve continuity to the
record; i.e. the data i 4 ur scale in order to aid

vi sual i zati on of the wa@% OS}r?\"aGtg‘f Q(Ye 'Agggtngtél utes baseline; Stage B an 8
hour advance of darkne5$3MQ;gh{¥&iuaton| n was taken just before dark onset
and again hourly if no sl ee[felbesaepratter, appraxg 80 @Muﬂesa second 8 hour advance

i n darkness with pl acebo adm nistration; Stage |rd 8 hour advance of
darkness to cone back i{ ‘ﬁlﬁf g:éeéo‘%t?% Q‘as i ndi cate the 8
hours of darkness. Fi gure 4 'S The sa re 3, but with each stage
shown,separately. 35 ClzBors Alvokel tocradis Galabin d\:hl:ﬂhxﬂé\lbafofeor t he manuf acture of
a medi canent for alleviating fghts osffaddiesn Qfeardihstmﬂbeallvcﬁ'muiaﬁ’l erertiolyt hns on
bo\d,l_)y per formance and human subj ect.. 40 2. A preparation
for oral admnistrati 0,123%8”1}4! BGM'T atonin and a pharmaceutically
accepfabl e di luent, theyshy epdafieston bei ng adapted to .rel ease Mel atonin over
an extended period upon adm nistration to a human. Patentansprfche 45 1.

Ver wendun !m i Adispiavithe twtvmhtshoeﬂ mmg feqtﬂﬁ tenppgaturpthythinifer|sabjeay F during ther ung

der Eff ok the @xnegime ark periods;T! (1|19 &3jdentifies '
Lei st un 33.5 E pgwfga'sz '%gfarﬁ ate o r%;nanuntey ‘: Bti! E%’%;lé_ : Q: x?ata |sey, d@?[\]'::

Ver alif elagaHadof ds 0%& tduéwl,u&l Befdrd) AarR ARk bhd aéhuamwu MRS Siep
Ver dunnuomesd; tStagk C is\bSebndiimuPadvpae &t dazidegstwitbplaceletadmindstrhatiahe StayleD althiglischung

an ei nehowadeote féﬁaf&mwwaﬂbbﬁchmub@ﬂt@f?ﬂeﬁ %gﬁﬁﬂ%ﬂﬂ@#emlsthp‘ﬂaﬂﬁda"‘"ess

frei lejsglgﬂ'é"rf‘ iS3he, 8370R e figush s But With sach FpeegRowB PaRM e pour 1 a fabrication
d' un maq_. offdTENt pour soul ager les effets de la 55 perturbation des rythmes
circadiens sur |es perfornances et fonctions de |" organi sme chez un sui et
humai n. 2. 1. Theugerot prlatcnindfor the mandfacaderpfia rseduamemrforcnﬂemamgWemaoﬂdlsst&béda

mel at oniciwadien ripthres o a?ﬂ"YcPGWEﬁBH?ta“érf“ an subisEtSpar atl 6t an
SiaiEe g S LT e ﬁﬁ T o oo

adm ni sty

L_/' Patentanspriiche
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1. Verwendung von Melatonin zur Herstellung eines Arzneimittels zur Linderung der Effekte gestéirter
zirkadianischer Rhythmen auf die korperliche Leistungsfahigkeit und Funktion beim Menschen.

2. Praparat zur oralen Verabreichung, umfassend Melatonin und ein pharmazeutisch annehmbares
Verdiinnungsmittel, wobei das Praparat adaptiert ist, nach der Verabreichung an einen Menschan
so Melatonin (ber einen ausgedehnten Zeitraum freizusetzen.

Revendications

1. L'emploi de ‘Mélatonine pour la fabrication d’'un médicament pour soulager les effets de la
55 perturbation des rythmes circadiens sur les performances et fonctions de I'organisme chez un sujet
humain.
2. Une préparation pour [’administration orale comprenant de la mélatonine et un diluant convenant en
pharmacie, la préparation étant adaptée a la libération de la mélatonine pendant une période prolongée
aprés administration a "homme.
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