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@ (so-called luciferase) 7 5>, RvI#:s 24 %) HNEEPUK =+ 2 ] D (so-called
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=H o HBHK =+ A ] {hB 2 v B» Harvey 7 Bra Photophelein b 2 ¥l ¥ EERM =
iz R=v>n, HFEEHE RF»=E7 =275 Luciferin % v Photophelein » £ 7 &
2HZAITEVRA~TF I A, BrE RB/ EEIEEN =Y BESEY %+ £  FES
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RN er= BRI BK =27 M~7 BBy #, V2 R/F2i®) IHF
BB s —BRRERT B4 + ¥ B oBEAZ 7 B =7 Rl I 2 HRE
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BEerBK 22 A )=BK =+ 2 |7~ —FEBL > 23 %, B 212 =B 5
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R V. IR 2N By 2 v=Bares Py v Av=cBeyrIEH7 =
779 % BFE® il = Indophenolblau JRKE = 3 »@EGE7I U7, BRAR
BRSTLEY ) BAS, Oxidase RFRIME S 21 2V /=8B Fr 1 7R A ¥V 7 ).

E7E ¥ 7, Peroxidase-oxidase Faii =B A AR~ Oxidase =3 Y 5 Autoxidisable substance
Peroxide , I = ER{k ¥ v iR IR fk4y # Peroxidase / Bhr = 3 V F BB s Bk A =7 F L2 p K
.

o)

_ - Oxidase %
Genuine autoxidisable substance ————» Peroxide 3,
b g
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fii ¥ 7 Peroxidase ) FENT /7 X 7, THIBe 7 BH=-FHvB <7, GFRTBB=T1ATI/7¥

9 2 i~ 0, %~ H, O, 7 4] % Peroxide =5 ~EL,¥ L# 1 & Stotu noscendi ) fi% =2V 755 =M

HYVvFBEIBATUFRT B IM~7HE r + 1%/ - Peroxidese Jif = f Peroxidase ={Ef¥ 1

Peroxid g fgn Oxidase ) HEALIRY, TH =W 8BEKREIN~FPAFEHEB L FLE) »~
Oxidase 4 » Peroxidase 7 3 3 & A A€ ) F A Y.

M7 HRR BAER) K= 2] =, BRUY=Y’ W7 S 2rlgKeH=2=[r7
Y2 JTH7m7rv2HBIR X, ARk v=BRLKEI BMAr=FR Y2275 12
P EZE ) Hik=7 H BABE = Peroxidase NfEF -;"‘)we 2 =37, NEKE BS
B =+ A |5k~ Harvey %= 3 v;\'ﬂsgi BH A<+ {RBK = 4 2 ] = Peroxidase 7
AN ERE 7 M7+ B Y ana MEAK, ZABEWRBIL© > a0 =~/
Peroxidase FHAar =2 F ok Y 7 BLE S I Peroxidase R =B Ar € =3y
N=3anr I n,

W5 3 2% HY) ) BRALEEBS » Hopkins 2 Bifg Glutathione R =B A r =/ F ¥ .

8% = Harvey® »3t88 Luciferin 7 L ~B%E 7 b v =X 27, KEIRY =79 } B
V. XBGR 5080 BK =+ 2 ] 2~ Glutathione 3&$E =24 » Oxidisable substance
Mo rBE 3 VRSN E e RRE 2B Ar =X Y VB ae) F Y.

# Glutathiono i = B % L BMLIIE = 7 - Oxidisnble substance ~Fi##E, €2 = v7, v, HEF
7 —8—8—3 2 Glutathione = R ¥ v 7Bk o fk: HS—HS h 7 ¥ ¥ Fi3§ Reduced Glutathione 3=
Bif H,—acceptor F Al 20, =V ) HyB v EF =55/ 8-S+ A B2 -EF A2+ T i

(Ozxidisable substance) 4
X<F+G—8—8—G — 2GSH+X
{Thermostabile tissueresidue)
(H,—acceptor)
2G8H+A — G—S—8—G+A<E

fMethylenblue
o O, in air,
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CH,SH
beveco

J;oomlia,

¥ ii ¥ 7 it Glutathione
i - CH

 Nitroprussidereaction = 543 =BHEY L 7L 7

&mm
I8 |
RENFES ) BRBAK =% =), RBBK =+ 2[Rk clgRil=Y/ 3iW7 & 2 riE
K, V28K =% 2 5=+ 57 Y ) KB B e > =FRB =17 "(L)BR=-R7 2HRE
P 7 B4 V. UHRE =52 BRI EEE#H  iR=7 = He—acceptor | Methylenblue
7 Rk =fE A » b & »» Methylenblue 2 FEFEA VB Y BE L N EfTA A = 7 > 2 =R 7 BBE =7/
AXMESEE =2 9 7 KR ? D7 Hhi =Hh 2 BR7
BEZ > 2 FREBBAEK =+ 2 |7 AKE-ER 78 H
Methylenblue 7 4>t 7 HM F +»FRBRESHBK =+ 2]
=EF +RE=R7 RE 2 » = HH (20°0) =7 10—20
ARBEE > &% AT = 5 »» Methylenblue RIRTEEA » =4 5
XB=2BEIBL VI VRENARZRV=BRTBE LT
=3 FHBFARET VA Y. BIFZEAEE =R AEE{LBLS » Glutathione R = = B 2
re) =HEFAIRAT) 205, HY) BEBE 2% 2 FHLN ) 08 BILRHE = H v

27203,

EHI0E £
’ 1) AERHE = BERE, TG =2 2%, 4 Oypridina Hilgendorfi Miller
FHe sz =27, B BXWE Y 7 REFE v >+ 7B~ THAERT Y.

2) @%=Miny1§%maumrwﬁw%ﬁﬁﬁzﬂ%/=yi,y/ﬁ%»ﬁ%ﬁ/
SHE=Fr = =X, RUR—EEE 7 Rt S BRR RS =2 0 B OBk
7/ Z B —EE e SELLE MEF =2 VBT Y v R r~2, HWEBEAT
B =HAL + > BOEK EE / RB=R7 B e Bk 7 /X '

3) WRIBH=1B)BR=HV ) BELNF vAEEI LE R,

BENBE7 i€ X, : ,

4) BB BB NN =—Fr i =[revtrn]=FRex. Q=227 —-BIHHIE
BEhs = ~JE¥5 o,

5) W/ W e K =+ R H AR =Y ) MW7 E K K=, BRB
KM= % = Jsl» L3CHEK 2 1000C3 pBH#H> 2277 2 b % ~EEER. RZR% (EH
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L B BOKM =% A7 M7 2 BE €YV £,

6) HEHRK =+ 2 A [=—F »] BB CRR=REY» v BEM =2 v
Fa—n]jE7iBRR.

7y EHEBAM =+ 2 &H 650 BEC3 S =57 v A2 K7, [=~F v ]|={
X, BR=BEY viBE BRA vFE[a0 Fa—n W7 BB X

B KT = + A | —RERE, BEh RS+ vk, o Molisch RKIEGMEY v. &/
BAVRF V[ 70y =tk 7 BE e X |

8) W=7 AKX/ M+ FB=3 9B =+ 2 RA? B K = 2 IR @5 vy
rPprEVE.

BN =Y 7 W7 & »#K + 1/4 458 alkohol <ﬁ%(§%§§éﬂi)ﬂ .y

nRe(R 232

BT =% R —
WS 2 2 0r

M 57 J8 © 7 F7 8 Luciferin it = Photophelein » RRE 7 Y5E+ > 3T £ VLRSI =
B=2R7 R =Y.

9) W= Bt=REArE{LBSR  Peroxidase R = ®, Glutathione R =®
Beyr 5 BLRE=HRr=, 70>,

BEME  BE=87

£1E% REHH
KRB R AR #E Db & & (Monocentris japonien) , RHMh = V3o 2 A BEHME = o
727 3% RAMEREAT 742 v =7 B Y. EREME AT BE A =7 TR
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Abstract.

Studies on the bioluminescence. (II. report)

By Dr. Kanae Hayasi and Dr. Misao Okuyama.

From the Physiological Laboratory of the Okayama-University, Japan.
(Directer;  Prof. S. Oinuma.)-

Received for publieation September 17, 1928, _

A) Results obtained on the Cypridina Hilgendorfii Miiller (Umihotaru).

1) Cypridina Hilgendorfii Miiller used as experimental material lives in the Setona-
ikei and its photogenic substance in this animal undergoes little alternation for long time
(over several monthes.) in fair preservation.

2) The light of the cypridina emits from the secret of the luminous glands and not
from the parasitic luminous bacteria. But the luminous liquor whose light once extin-
guished reproduces its light by means of the action of bacteria and ete, In this case, the
bacteria can probably convert the oxidized photogéniic substance into ‘the ‘reduced form.
The sterile luminous liquor, or chemically purified one can not give light again after ex-
tinguished. ,

3) The light production requires oxygen, but much smaller dose than in the case of
the firefly is sufficient. Cyanic acid does not affect the light production.

4) As the photogenie substance is not soluble in ether and chloroform, it might not
belong to fat or lipoid.

5) The light appears when hot water extract from cypridina was added to cold water
extract from cypridina. Hot water extract of any other animals than cypridina is not effi-
cacious for the light production of the cold water extract of cypridina.

6) The active substance in hot and cold water extract is not soluble in éther, absorb-
ed by charcoal, and the principle in the hot water extract passes through filter paper and
collodium membrane, while the principle in the cold extract can not filter through collo-
dium membrane. v ‘ o

~7) The active component in the cold water extract loses its action by warming at
55°—60°C. over 3 min. )

8) The active cold water extract from cypridina does not emit light on addition of
alkali, like that from firefly.

9) The active cold water extract does not respond to ordinary tests for glucose and
proteine.
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10) 'The active substance have the following solubility ;
4 parts of sea water containing luminous secret from cypridina+ 1 part of alkohol
sediment [hot Water extract (—), cold water extract (+)]
{ sediment (hot (—), cold (+)]
filtrate [hot (+), cold (—=)]

With the aid of this solubility we can obtain relatively purified cold water extractive prin-

\filtrate ... ... + double volume alkoho l{

ciple. .
-11) The oxidation concerned with light production of the firefly and eypridina seems
to belong neither to the peroxidase system nor to the glutathione system. ‘

B) Results obtained on the luminous bacteria which were isolated from the knight-
fish (Matukasa-uo) by Dr. Yasaki and cultivated on 3% salt-agar-ggar or bouillon.

1) The bacteria give light at brightest in the neibourhood of 30°C. and no light at
0'—(—5)°C. or over 40°C. The bacteria held in cool for some time below 0°C. give out
light again by warming, while that held over 40°C. no more emit light by cooling.

2) The temperature coefficient for 10°C. is 2. 6—6. from 30°C. to 0°C., and it becomes
higher at lower temperature within that limit.

3) The intensity of the light suffers no remarkable change at partial oxygen pres-
sure between 1/5 to 4 atmosphere.

4) The luminescence is inhibited by acid and alkali, but not affected by HON-gas.

5) Bacteria emulsion in which light once has gone out does not shine again by alkali
in opposition to case of the firefly.

6) We could obtain neither the effective cold water extract nor hot water extract
from the luminous bacteria.

C) Results obtained on the chemiluminescence. ]

1) Pjyrogallol solution and also water extract from substances containing tannin
give light almost equal to that of luminous bacteria several minutes at room temperature
in prescence of oxyfull and plant.juice or blood or formslin with alkali.

a) The efficacious substance of the plant juice is obtainable from potato, garden
radish, Jerusalem artichoke or mushroom ete., and loses its power in warming over 5 min.
at 60°C. also after short time even at room temperature.

b) Not only fresh or dried blood, but also fibrin of blood is effective.

¢) Tincture of jodine or Lugol’s solution may take the place of formalin with alkali.

2) This light production is not inhibited by KON, NaCN or KBr, but bromwater.

3) Such a luminous reaction of pyrogallol is one of the oxidation reaction of the
peroxydase system ; i. e. pyrogallol, an oxidizable substanse, is oxidized by the action of
& peroxidase in the plant juice or so on, in presence of oxyfull, and thereby emits the light.

This is proved especially by examining the effect of the concentration of every reactant
on lnminescence.
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4) When the skin or craw of man, white hair or bleeched hide is painted with a
small dosis of pyrogallol and over-painted with oxyfull and formalin with alkali, a pale
and distinet luminescence is given out. This light lasts for rather long time in compari-
son with that in the test tube experiment, and resembles the bioluminescence exaeedingly.

5) 109 solution of eggwhite emits light by NaClO. This occurs probably by the
oxidation of the oxidizable substance by NaClO.

6) No visible light was detected on the skin painted with NaClO, but when pyrogal-
lol has been applied on the same skin, luminescence appears. Thermostable component
in potato juice gives out light on adding NaClO. ‘

7) In cold and kot water extracts from the firefly and cypridina there exists neither
pyrogallol, nor peroxidase which oxidizes pyrogallol and lets it shine.
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