OpWA COMHONOT N

MCC}IC,[[OBaHI/IH CHa

K 60-71e1110 OTKpbITUA MEJTATOHNHA.
llepeBop OpuUrnHaIbHON CTATHU
A. Jlepnepa

OmxkpoLmue MenamoHuHa cés3ano ¢ umerem npodeccopa depmamonozuu u3 Venvckozo ynueepcumema
Aapona Jleprepa, Komopoiii 3aHUMANCA U3y4eHuem npupoovt eumunuzo. On obpamusn eHumanue

na nybnuxayuio K. Maxkopoa u @. Annena (1917), komopvie 00HAPYHUNU, 4IMO NPUMEHEHUE IKCMPAKMA
WUMKOBUOHDLX JHesle3 KOPOB NPUBOOUIIO K OCBEMEHUI0 NOKPOBA 20/108ACTNUK08 NYMeEM CHUMAHUS IMEMHBLX
anudepmanvHulx menarogop. IIpogeccop A. /leprep npuuien k 661600y, 4mo 6 anugduse 06pasyemcs Hekoe
8eu4ecmeo, omeeqaroujee 3a NUSMeHMAyulo U paspyuieHue NUSMeHmos, U peuiiss, 4mo oHo, B03MOMHO,
nomocem npu neveHuu 3a6onesanuti Koxu. B nauane 1950-x 2e. y epynnui Jleprepa nony4usnoco 6vi0enumo

U3 KOPOBbLUX SNUPU308 IKCMPAKMN, 0C6eMNAOULULE KOXCY NieyuieK. Jlanee Heo6X00UMO ObLo 6bL0eNUmMb
AKMUBHDITL KOMNOHEHN 3MOTi CMecU, Ymo 6bi10 Henpocmoti 3adayeti. IKcnepumenm 3amaHyncs

HACMONLKO, 4o ObLI0 NPUHAMO peuleHue 3a8epuiums pabomy HA0 HUM, 00HAKO He3a007120 00 OKOHUAHUS
cpoka Komaroe y0anoch 6bl0enUms U onpedenums CMpPyKmypy 0OCHOBHO20 BeU4eCtea — 310 0KA3AJICS
N-ayemun-5-memokcumpunmamu, Komopuiii 0vi1 Hazean menamorurom. Ceoe omkpoimue /leprep onucan
6 crmamuve, onybnuxosanHoti 8 1958 ¢. 6 Jornal of American Chemical Society (Lerner A., Case J., Takahashi Y.
et al. Isolation of melatonin, the pineal gland factor that lightens melanocytes // ]. Am. Chem. Soc. 1958. Vol. 80.
Ne 10. P. 2587-2587). B et oH 00BACHUT, NOUEMY OMKPLIINOE UM BEULECNBO NOTIYHUIO MaKoe HA36AaHUe.
IIpobnemy sumunueo Aapor /lepHep max u He peusus... [Ipusooum nepesoo cmamois, n0020Mo6IeHHbLL

A.b. KACYMAH u M.I' I10/IYSKTOBBIM.

BbineneHune menaToHuHa,
¢daKTopa WHLIKOBUSHON
xKenesbl, Bbi3biBaloLiero
ocBeT/ieHne melaHOLUTOB
(nucbmo pepakropy)

B teuyenme mocnemHux 40 et
B Pa3IMYHBIX Hy6IUKALUAX CO06-
I[a/10Ch, YTO MHDEKLUS IKCTPAK-
TOB NIIMIIKOBU/HON >KeIe3bl B TO-
JIOBaCTUKOB, IATyIIeK, kab 1 ppi6
Croco6CTBYeT OCBETIEHUI0 UX
koxn'>. HemaBHO 6bI10 O6Ha-
PY>XeHO, 4TO TaKue 9KCTPaKTHI,
BBI3BIBAs arperaiui rpaHyl Me-

JTaHVHA B MeJTAaHOLUTAX U30INPO-
BAHHBIX KYCOUKOB KOXKI JIATYLIKH,
nHrnbupymor sadpdexkt MenaHo-
LUTOCTUMY/IUPYIOIEro TOPMOHa
(MCT'), npuBofAIero K MOTeM-
HeHMo Koxu*. Mbl XoTuM c0006-
IIUTh O BBIJEICHUNU 13 KOPOBBUX
MIVIIKOBUZHBIX JXeJle3 aKTUBHOTO
¢daxTopa, KOTOPBIII MOXXET OCBET-
JUTDb KOXY 1 MHTN6MpoBars MCI.
[IpepnaraeM Ha3pIBaTh 9TO Be-
1eCTBO MeTaTOHMHOM.

50 T mOpomKOOOpPa3HBIX JIUO-
GUNIN3UPOBAHHBIX TOBIXbBUX

MIMIIKOBU/HBIX XKejle3 9KCTparu-
poBanu meTponeitHbIM 3buUpom
B T€YEHMeE JIByX 4aCOB B 9KCTPaK-
tope Cokcnera. O0e3>XMpeHHBI
nopomokx cmewmwanu ¢ 900 mn
Boabl B Waring Blendor. ITocne
HeHTPU(PYTUPOBAHUS MpPH
16 000 g B Teuenne 30 MUHYT Ha-
TOCalOYHYI0 XMUAKOCTh SKCTpa-
ruposanu ¢ noMmoupbro 900 M
3TUMaLeTaTa. IDTUAALETATHBIN
CJIOJl KOHLEHTPUpPOBAIU B Ba-
kyyme npu 50 °C u mopsepranu
pacupegeneHuo B 30-Tpyb6HOM

! McCord C.P, Allen EP. Evidence associating pineal gland function with alterations in pigmentation // J. Exp. Zool. 1917. Vol. 23. P. 207-224.
? Bors A., Ralston W.C. A simple assay of mammalian pineal extracts // Proc. Soc. Exp. Biol. Med. 1951. Vol. 77. Ne 4. P. 807-808.

? Kitay J.O., Altschule M.D. The pineal gland: a review of the physiologic literature. Cambridge: Harvard University Press, 1954.

* Takahashi Y., Lerner A.B. To be published.
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IpPOTUBOTOYHOM aIlllapaTe C CUC-
TEeMOJI pacTBOpUTe/Iell dTuale-
TaTOM, TeIITaHOM, BOMOM B CO-
orHomenuu 1:1:2. Tpy6nr 8-15
KOMOMHMpOBaAu. BogHblil cnoit
IBaXX/Ibl 3KCTPAaTUpoBaan ¢ IO-
momblo 80 Ma sTuUIIaleTaTa.
OKCTPaKTBl OPTAHMYIECKOTO pac-
TBOPUTENSA OOBEAUHANN M BHI-
mapuBaaM JOCyXa B BaKyyMe
npu 50 °C. Ocrarok cy6numu-
posanu npu 80 °C B BakyyMe.
Cy6numar mepeHoCuan ¢ 9TaHo-
JIOM Ha QUIBTPOBAJILHYIO OyMary
Whatman Ne 1 u xpomartorpadu-
poBay IO HUCXORAIEH MeTOIU-
Ke C ITOMOIbIO CHCTEMBI GeH301a,
9TU/IaleTaTa, BOABL B COOTHOIIE-
Hum 19:1:20. Tect-monocka npu
peaknuyu C peareHToM Ipiamxa
(p-numetunamMmuuobeH3anbme-
rup) crana cuueit npm Ry= 0,38.
HenpopearupoBaBiyo HOJO-
Cy paspesany Ha CeKIIMM M Ipo-
MBIBa/lM 3TaHONIOM. bumoananus
OpPOBOAVIN C VCIOAb30BaHMU-
€M M30NMMPOBAHHON KOXU Rana
pipiens (l1eomapmoBBIX JNATY-
IIeK), 3aTeMHEHHOIl KodenHoM.
OcBetrnsiomnit 9p¢peKT UCIBITY-
eMOro BelllecTBa Ha MeJlaHOL M-
Tax u3Mepsuca GporoMerpmuuecku
npoxopAuuM ceeToM. OKasanoch,
410 95% BOCCTaHOBUBILIECs O10-
JIOTMYEeCKOJl aKTUBHOCTU IPU-
CYTCTBOBAJIO IIPU CUHEI peaKINN
nHpukaTopa.Crexkrpoporodayopo-
MeTPpUYeCKMI aHanu3 aKTUBHO-
ro 37110aTa HPOJEeMOHCTPUPOBAT
ofiuH GIyOpeCcleHTHDII MUK IpU
8380 A, KOTOpBIIl O6BIT MaKCH-
MajabHO aKTuUBeH npu 2930 A.
AHanns ynpTpadmoneToBoro Imor-
JIOLIeHM A BBIABMII MAaKCUMYM IIpU
2728 A c nepexogamu npu 2950
n 3080 A. dnyopecreHMA U IOT-
joleHue ynbrpaduoneTa OblIN Xa-
PaKTepHBI 1S TUAPOKCUMHIONOB.
AKTUBHBIJI MaTepual pexpoma-
torpa¢upoBany M BBHIMBIBAIU
B TpeX IIOC/IeJOBAaTe/IbHBIX CMEHaX
pactBoputesneii. buonornueckas
aKTUBHOCTD, XapaKTepHasa Qiy-
opecLieHI VA ¥ CUHMUI IIBeT C pe-
aKTUBOM OJPpNMXa OCTaBaaUCh
BMeCTe Ha 9TUX XpOMarorpam-
Max. PacrtBopurenamm cmyxu-

AcTopna comHONo

WccnenoBaHus cHa

May 20, 1958

berg for stimulating discussions, and to Esso Stand-
ard Oil Company for financial support.
(7) Havo Standsrd Ol Company Pellow, 1583-37
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TULANE UNIVERSITY RopERT | STRARNS'
NEw OncEans, Lovtsiana Jovko KEXTTAMAA
U. 5. NavaL Onpsance
Test Station Doxard W. Moonn
Citxa Laxe, Cantrorsia A CGrEpxviile WHITTAKER
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ISOLATION OF MELATORIN, THE PINEAL GLAND
FACTOR THAT LIGHTENS MELANOCYTES'

Sir:

COMMUNICATIONS TO THE EpiTOR

2587

a maxjimum at 2725 A. with inflections at 2050 and
3080 A. The fluorescence and ultraviolet absorp-
tion were characteristic of hydroxyindoles.

The active material was rechromatographed and
riuted in three successive solvent systeme. The

ic activity, ch tic fluorescence, and

blue color with Ehrlich reagent remained exclu-
sively together as a spot on these chromatograms.
The solvent systems were isopropyl alcohol, con-
centrated ammonium hydroxide, water (16:1:3)
Ri= OM' lbutanol nuucnmd water (4:1: .:1 Ry
- 0.87: 1 aleohol ted
hydroxide, naler{'l.() 1: 1}R¢ = (.86,

In preventing darkening of frog skin by MSH,
the active pincal gland factor, was at

During the past forty years inv s have
reported that injection of pineal gland extracts into
tadpoles, frogs. toads and fish produces lightening
of skin color.’=' Recently it was found that such
extracts, by causing aggregation of melanin gran-
ules within the melanocytes of isolated pieces of frog
skin, reverse the darkening effect of the melanocyte
stimulating hormone (MSH).* We wish to report
isolation from beef pineal glands of the active fac-
tor that can lighten skin color and inhibit MSH.
It is suggested that this substance be called mela-
tonin.

Fiity grams of powdered lyophilized beef pineal
glands® was extracted with petrolewm ether for two
hours in a soxhlet extractor, The defatted powder
was mixed with 900 ml. water in a Waring Blendor.
After centrifugation at 16,000 X g for 30 minutes
the supernatant was extracted with 900 ml. ethyl
acctate. The ethyl acetate layer was concen-
trated /i sacwo at 50° and subjected to distribution
in a 30-tube countercurrent apparatus with the
solvent system ethyl acetate, hep water

least 100 times as active on a weight basis as adren-
aline or noradrenaline, 200 times as active as tri-
jodothyronine and 5,000 times as active as sero-
tonin.*  Mel in had no ad: line nor noradren-
aline-like activity on rat uterus and no serotonin-
like activity on clam heart. No melatonin activity
was detected in beef pituitary, hypothalamus,
thymus, thyroid, adrenal, ovary, testis or eye.
Szcrion or DERMATOLOGY Aanox B, Leankx
Derartauxt or Menicixe Jauzs D, Casn
Yare UsiversiTy Scuoot Yosuvara TaxaMasil
or MeoiciNe Ten H. Les
Naw Havex 11, Coxyrcricur Warary Mot
Recuves Mancn 28, 1958

THE STRUCTURE OF BOVINE CORTICOTROPIN'?
g!’
The isolation of bovine corticotropin, a 39 amino-
acid polypeptide possessing ACTH activity, has
been reported from this laboratory®; its amino acid

(1:12 v v.). Tubes 515 were combined. The
ayer was extracted twice with 80 ml, portions

All the organic solvent extracts
bined and evaporated to dryness in vacuo
The residuc was sublimed at 80° in vacno.
The sublimate was transferred with ethanol to
Whatman No. 1 filter paper and chromatographed
by descending technigque with solvent system ben-
zene, ethyl acetate, water (10:1:20), A test strip
on reaction with Ehrlich reagent (p-dimethylamino-
benzaldehyde) showed u blue spot at &, 0.38, The
unreacted strip was cut into sections and eluted
with ethanol. Bioassay was periormed using iso-
lated Rawa pipiens skin darkened with caffeine.
The lightening effect of the test substance on the
melanocytes was measured photometrically with
transmitted light. This revealed that 055 of re-
coverable biologic activity was present at the posi-
tion of the blue spot. Spectrophotofluorometric
analysis of the active eluate showed a single fluores-
cent peak at 3350 A, which was excited maximally
at 2050 A, Ultraviolet absorption analysis showed

(1) This investigation was supported by grants (rom the American
ty and the United States Publie llealth Service
MeCord and F. I, Allem, J. Exp. Zool , 83, 207 (1017)

(3) 0, Bors and W, C. Ralston, Prac, Soc Bxp. Diol., 77, 807
(191}

(1) 1. 0. Kitay snd M. D. Altschule, “The Minea) Gland,” Marvard
Umiversity Pross, Cambridge. Mas . 1841, p. 86,

(3 V. Takahashi and A. 0, Terner, b be pubibished.

(01 W ure crateful 1o U Armeur Labosatries for sipplying us
with several Lilograms of beef plmesl glands

position is identical with that found for ovine
a-corticotropin but different from that of the por-
cine hormone, It was further demonstrated that
the porcine, ovine and bovine hormones possess
identical N- and C-terminal residues. We wish to
report herein the complete amino acid sequence of
bovine corticotropin, It will be noted that there
is a difference in certain portions of the amino acid

uence among the hormones of all three species.
w‘}i) means of the paper-strip modification’ of
the phenyl isothiocyanate method,* the N-terminal
amino acid sequence Ser. Tyr.Ser.Met.Glu. . . . was
established for bovine corticotropin, The rate
of rtleasedofhnnnno n%ﬂs‘irom ltlr: eubux;;l end of
the peptide hormone he carboxypeptidase pro-
cedure! indicated the sequence . L-u Glu.Phe at
the C-terminus.

Chymotryptic digests of the hormone (sub-
strate/enzyme = 100/0.6 (w./w.), gH 0.0, 40°, for
24 hours) were fractionated by zone electrophoresis
on paper for 7 hours at 200 volts with a collidine-
acetic acid buffer of pH 7; after elution of each
band, the peptide fragments were further purified
by paper chromatography in either n-BuOH

() Paper NIV of the cortootroping (ACTH) series; for Paper
5 1,14, K. D, Cole. D Chung 2nd J Leonia, J, Bisd, Chem.,

™ n...w-..ra is sapported In part by the U, & Public Jesith
Service (G-2907) and the Albert and Mary Lasker Foundation.

(3 C. N Lisnd ), 8 Disen, 5 B4, B34 [1034)

() M Fraenkel-Conral, Tins ] 3606 (1951)

£ P, Rdman. Aita Chom, Keawd., Wi

(0 10 Wmrrhe amd €. 0 Lk S, Biod. Chens . BAD, H (1033)

Ilepsas nybnuxayus o menamonume

Y M30IIPONMIOBBIN COUPT, KOH-
LeHTPUPOBAHHBIN TUJPOKCU]
aMMOHM:A, BOJJa B COOTHOLIEHUU
16:1:3 R, = 0,83; 1-6yTanon, ykcyc-
Has KMC/IOTa, BOJA B COOTHOLIEHUN
4:1:5 R; = 0,87; M30TIPONUIOBDIN
CIUPT, KOHIEHTPUPOBAHHDII TUJ-
POKCHUJI aMMOHM A, BOJJa B COOTHO-
wennn 1:1:1 R, = 0,86.

B mpepgoTBpameHunu moTeMHe-
HUA KOXM JATYWIKM IOJ Jeii-
CTBMEM MENaHOUUTOCTUMYINU-
pyHIEero ropMoHa MejlaTOHMUH,
aKTUBHBIN (PaKTOp LIMIIKOBMUJ-
HOII >KeJIe3bl, OKa3aJCcsA 110 MEHb-

Hesponorus u ncuxuatpua. Cneusbinyck «CoH 1 ero paccTpoiicTea — 6»

meit mepe B 100 pas akTuBHee
afipeHanMHa UIM HOpajpeHanu-
Ha, B 200 pas aKTUBHeEe TPUIOJ-
Tuponuna u B 5000 pas akTuBHee
cepoTOHMHA. MeTaTOHMH He OKa-
3bIBaJl afipeHaNINHO- UIU HOPaJ-
peHanMHONMOJOOHOr 0 BAMSIHMS
Ha MaTKy KpbIC ¥ CEPOTOHMHO-
MOJ06HOrO BIUSHUS Ha Cepille
Mosnocka. He o6HapyskeHO ak-
TUBHOCTU MeJaTOHMHA B KOPO-
BbeM Trumnoguse, rurnoTagamyce,
TUMYyCe, IIMTOBUHON >XXejese,
HAaOgIIO4Ye€eYHMKAaX, AMYHUKAX,
AWMYKaX VJIU I/a3ax. =



