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An Insect Brain Hormone-Activity from the Mammalian Tissues.
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Table 1. An example of extraction from brain.

porcine brain 70g

aceton powder 12.4g

<+ total 360 ml of 2% NaCl

3 times extraction, freeze, thaw, stir

supernatant CE 315 m/

90°C 3 min.

supernatant HF 281 ml/

|
270 m/ of HF

| +Ammonium Sulfate final 30%
supernatant (saturation)

l +AS final 70% (saturation)
precipitate
+50mM Tris-HCl pH 7.6
dialysis against same buffer

inner sol. HF-AS 30-70 30 m]
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No. positive/No. Negative

Grrlll of HF
+cold ethanol final 70%

precipitate
| +s0mM Tris-Hcl oH 7.6

l dialysis against same buffer
inner sol. HF EtOH70 2m]
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Table 2. Comparative hormonal aétivity among the parts of the brain.

! Prot. mg/ml

Mark | itive,
Name of part of sample | x1 %3 [ %10 ' in sample Judgment
| 0.05ml 0.05m/ | 0.05m/ :
i ) T T
frontal & temporal 54 HF@i 07 | 2/5 | o7 41 -
cerebellum 26® HF®  1/6 ve o7 L 31 -
mesencephalon 21® HFQ, 25 . /6 0/7 3.8 -
transitional portion 1 : f‘ “ :
between mesenceph- 28@ HFQ®) 1/6 ' 0/7 { 1/6 | 3.2 |
alon & diencephalon 1 : ; !
diencephallon 29Q HF® 5/2 16 | 1/6 | 3.4 +
pons 30@ HF® 2/5 2/5 | 0/7 | 32 +
medulla oblongata 31@ HF@® 1/6 0/7 | 0/7 | 4.2 ‘ -
T T s0mM T ’ o v ‘ j
Control Tris-HC1 0/9 0/9 0/9 0 ; -
pH7. 7 | . i

* For test animals were used brainless diapausing pupae

X means dilution,
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Table 3. Presumptive amount of materials present in the mammalian brain
that may induce the emergence of the debrained Samia-pupae.

Minimum amount for emergence
Mark of extract Part of extraction Method of extraction **Samia-unit
(see Method) R
per g AP per one animal
29 HF @ bovine hypothalamus AP—>CE->HF 200 100
20® HF ® AC90 ” i\P—)CE-—)HF-—)ACQO 100 50
§$591 rat hypothalamus CMP-CE 346 —
9 CE ® bovine ‘ﬂ;gg;ﬁ‘;:{;’“ AP-5CE 2680 8600
9 HF ® ” AP—-CE-HF 3000 9600
9 CE ® ASI100 ” AP-CE-AS100 100 3200
2 HF EtOH70 porcine brain AP->CE->HF—-EtOH70 225 2800
2 CE ® AS100 ” AP->CE-AS100 411 5100
6 CE @® bovine brain AP-CE 2500 147500
6 HF @ AS100 ” AP—->CE->HF->AS100 1240 73200

* CMP is the defatted powder with chloroform and methanol. .

*¥*  See the Reference (8).
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Table 4. Comparative hormonal activity extracted from various
mamalian tissues except brain.

. . . - Statistical result*
Name of tisues | Ofifinel  Materia .
Samia Bombyx
porcine 20, 49, 51 - -
Serum
bovine 19, 50 - -
porcine 41 - -
Cardiac muscle
bovine 42 —(seldom ) -
porcine 14 -
Muscle .
bovine 16 -
Yellow marrow bovine 11, 40 +
Red marrow . bovine 63 -
porcine 12, 43 - -
Lung
bovine 18, 44 - -
Kidney bovine 23, 55 -
Suprarenal glands bovine 21, 56 - -
Duodenum bovine 61 -
porcine 17, 45 — (seldom +) sometimes
Liver
bovine 13, 46, 57 - sometimes =+
porcine 47 — (seldom +) + or &
Spleen
bovine 15, 48, 58 - — or %
porcine 35, 37, 53 usually + usually 4+
P bovine 22, 32, 34
ancreas
36, 38, 39 usually + usually +
52, 59, 60

* Assayed by the brainless dipausing pupae of either Samia or Bombyx.

{eLm i, 209 3 U BRBTEENNTO
bioassay D#iM%ZHIF2 (S ~T7X). » 4 2RI
& ol e +DRRRE L, FEX D Oz 7 4
IR E L FUHIETIT e » 12,

W75, 6 XTI IhIYIios sCJo
$ DTN TD biocassay DFEMBRINTLNS, T
D55 i, 32QHF QEW izonTid, L3y
KERZ TPE- 72 test animal CfF78 - 12 bioassay @
K ThY, THOSIHBMAR HEREWFEEE
D F B2 4E G ORI ED test animal Tzh
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Table 5. An example of extraction from pancreas

bovine pancreas

aceton powder

50 g

32 @ AP 15.3 ¢

]

I
14.3 g
\L-u— 214 ml of 2 % NaCl

supernatant CE(@® 190 ml

155 m1 of CEQ@
90°C for 3 min,

supernatant 32 @ HF D 134 ml

65 ml of 32 @ HF (@) yellow
lyophilization
32@QHr®D-P 1.266 g

800 mg of 32 ® HF (D-P
+ 40 ml of H20

ether 4 times

Water layer 31 ml EW@

\Laftet extraction with

1
1l g *
l+ 11lml of 2% NacCl

supernatant CE @
90°C for 3 min.

supernatant |32 ® HF®| 5.4 ml

4 ml of 32@ HF @

+ cold aceton
final 90 %

hZ
precipitate
+ }120
[32 @ HF @ AC 90]

2 ml

light yellow

* Contains 5 x 10°4 M EDTA
and Mercaptoethanol

- — [] were assayed.
15 ml 16 ml see Table 7.
+ cold aceton concentration
final 90 % in vacuo
precipitate 32@ HF @ EW

\L+HO

[32® ew @ ac 90|

7 ml 1light yellow

»3 ((N3xBM).

b otz &I

55 ~ 7T RICHITIREFIDIZD IS ot &

bioassay % ¢ hBE LTI 12EE, BROMEV

T ERCWEM 2 b 2P 20T 2L & S RDH

2N TRTIBUWER b > TR T 2 L &M TR 5,

DOV v« T2OHOTHEE IR 7 & b B S
TH->THITA 5,

@ OYINUI7 € b Tzt an g, Mo
bHa.

@7 b 30~759%, ¥IIIMLTSBTILRT 503
BFDOBWEOTHF VT AR,

@ZOHFIIML TENPI 2R L 20 5 LNDE
BRIoBETIc X bR EMT 5.

Eh s oML EL ) Pk -»T

2 3.3 ml light yellow

BRIEL IV,
@®x—F, Yuuakiva « 2 — VTR
T B LSRN ET.
@7 z 2 —~NVIER X > THR 2T S HIHER 2.
®#% 4RIV L b OHH & LT, ek
b RS RN D e B9 2 OEGS, N3
HMNTHAHE DO TIEXIZLT L ~
2 ML Sh 2 0HH 5.
@MEDBIT LI, 4 LR 2 § BLTOR
Mz, ATFOLCAMEECEBNTE > TS,
U4 BT BN AMAD ANV E ), BEFREOHRE]
Ty T AMOMNRHL b O, Hgtickd
T ) Hoh 4 2ORMAEREILI TS ERAZ S
DYFEEEGA TS EBHALIZOT, HelTo
L ONBTEFD AN REERITDWT, i, 7 F
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Table 6. Another example of extraction from pahcreas.

bovine pancreas 30g
aceton powder 32 3 AP

—
2.5g of 32 ) AP

J+ 5oml of 2% NaCl

1
2.5ml of 32 @ AP

+ 50ml of 0.2 M pyridine-HCl

PH 5.7 pH 5.7
supernatant CE ‘1’ supernatant CE &
90°C for 3 min. l9o°c for 3 min.
supernatant |32 (3) HF (1) supernatant_ 32 @ HF ®
' 35ml l
-1
16,.5ml 16.5ml 18ml
+ sat. ammonium + cold aceton drying up +:cold aceton
salfate final 90% in vacuo final 90%
final 75%
precipitate precipitate 32 A HF @ .p precipitate
+ 3,5ml of llyophiliza- + 6ml of ﬁzo lyophilization
* tion
H2O R ) _
32 () HF 1) AC90-P 52 @ EF ED»-E] 32 (3 HE () ACOQ-P
dialysis,against 151mg 6ml light 71lmg
H20 yellow
lcentrifugation
a part a part
supernatant | +3nlosfip l+ 4 ml of K0
32 (3) HF (1) AS75 L centrifugation centrifugation
3,2ml l
light yellow | ]  E—
supernatant precipitate supernatant precipitate
32 @ HF © AC90-Pl ranee:’t [32 @ uF @ acso-p +1ml
sSup sup »of O.2M
2,5ml light yellow 3.5ml light gé;‘d“‘e"

32 @) HF (1) AC90-P
ppt

yellow

32 (® HF® AC90-~P

1

[] were assayed. See Table 7.

ppt

1 ml emulsion

* Contains 5X10-¢ EDTA and mercaptoethanol.

v ) IR BEE T AR E (tyrosine, [-do-
pa, dopamine), JEIFHETIHPD neurohumor Thb,
POTHE O DIt EEN B &7 T (se-
rotonin, dopamine) FFZ D4 vT bioassay %1778
7o (8. 5 bHEWTILNID vasopressin,

oxytocin, T.R. F. (thyrotropin releasing factor), °

F 72RO insulin T2 Tt bioassay (X —Tadh
>iz. FRRBEOUMHDEHIC AT, Thichk
bUWEROM S trypsin 2HRTizeL ~ Tho-
1z. pancreatin H3+ DR %29 D3, pancreatin
Z0 b OYVKOHIMHYTH 5 12, HEOUTTMD
THEEENTOAAMEE 2R LTS,

Z T CHIEI s A DX neurchumor D 1ETH A

72

serotonin (5 HT) & dopamine Ta b, zhdhil}
iC bioassay T+ QKT REIRT L &1, 1D “Ib”
£ BGUT—DORRE 2 BT 21 T 3 Db AN
A4 AN

A GME) Tk 5 &, THEBHIOB S 225 peptide
ROFNENCDNT Y H U TRBRLIIE LS, 4
W DR ERUICENS L ETH S,

B i

v es O, iz L ORWMH Y, BB
BHGITILS { D bioassay %2 BEE 35 L35 %
t2lzs. U b 2 bicassay i, fHLCRIIFLCH
WAL, oMbk il HEHH 5. Ecdyson
%> Juvenile hormone ORI S HLts L,
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Table 7. Extracts from bovine hypothalamus, pancreas and silkworm-head.
An example of assay-result of brainless Samia-pupae.

No. of ’

Protein

. i No. of No. positive/No. negative Judg-
Mark of Sample , | available . T RETTTTTTTRIE mg/ml rl;e%lt
| Injections,,| cases #1%10.08ml 0. 08ml 0. 08m! in sample
29® HF@ AC90 } 15 8 ‘ 0/0 2/1 0/5 ! 6.9 +
*132® HFQ® EW 15 15 5/0 5/0 1/4 3.5 +++
#2320 HFQ EW 15 15 5/0 3/2 0/5 3.5 ++
320) EWQ® AC90 15 6 0/0 1/0 4/1 6.0 +
32® HFQ® 15 15 5/0 5/0 1/4 6.0 | +++
32 HF® AC90 15 11 1/1 3/1 1/4 — +
320 HF® 15 15 4/1 4/1 3/2 6.8 ++
320 HF® AC90.P 15 11 1/0 5/0 3/2 5.5 +4
sup
32® HF® AC90-P 15 8 0/0 ©0/5 2/1 1.8 +
ppt
32 HFQ@® AS75 15 15 5/0 4/1 4/1 5.1 ++
32() HF® P sup 15 15 2/3 5/0 4/1 6.7 ++
32(® HF® AC90-P, 15 15 3/2 4/1 3/2 3.5 +
sup
320 HF® AC90.P 15 11 2/0 3/1 3/2 2.6 +
... ..~ .ppt . U R )
I3HF® AC90-P sup 15 12 2/0 5/0 3/2 15.0 + 4
I3HF® AC90-P sup 15 15 4/1 1/4 3/2 1.7 ++
I3HF® AS75 15 15 5/0 1/4 2/3 3.1 +
0.2M Pyridine-HC1
H 5.7 15 15 0/5 0/5 0/5 0 -

*1, 2 32® HF® EW was assayed by two kinds of the brainless Samia-pupae one was

prepared in my laboratory (upper line, *1) and other was presented by Dr.
Ishizaki (lower line, *2). The sample was simultaneously injected into both

kinds of assay-pupae.
* 3 X means dilution,
**  No, 29—from bovine diencephalon
No. 32—from bovine pancreas
No. 13—from Bombyx adult-head

I CORMBEMEBIRTOE.

Udaic, MbarvErOREZRBERC AT S
Bk, TRbb MR GRMIcE s, Frokfk &
RIRMATTRAC & - THRBINIKIRMIC L ) ik
VELHRIEHUT, host BSIHLT A E S HTH
ETAHERIBELOMAD DS, EIIGADRAUL,
EHHEE Cieded & b 2~ 3 WIS ELNTSH
3.

P uCTEDLY 24y CRBELF - 2) TR,
fRImL 20T M AR S blz-> THIHL, Wik
THEL RN, 2T HE2EEUTHSY,
WIS AN L, POABIDORHTHBICD
AR LS RESTH B,

details of extraction, see Text.

,J\ﬁ;%s,w,u,zz) @Fﬁt‘\—cl‘\ 5 77 ,{ ] (E 122 BXK
115 5) &, RIMATOMTTLN T SH, 201
DNTRIELD DO, T, WEE 03 EIRIC YR
Frl, BRI D &, $i13HY60~70%hsPREH:30~40H
BTLAIMED T HIES. (IR EDHEMIEL,
DO > THMX T 4 FET 5 & DI ICS
WOTHNARETHS). ULhLhss, 40 BLUK S
AT T 20BN A NS, LISYS-T, &
SR IR E30~40 R TEEIT s S BB H B 5, S
12k - Tl b OWifk—k= buifer ODATIA—H5
BEAINS EPYERIEHF LU OIRELT, E1
ZABEMBEN.

ESIT L 2 TR S HRIHOMABERFCL > THKR
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Table 8. Bioassay on the main and well-known Hormones, Enzymes etc.

Name of Samples

Result of
Eri-silkworm

Remarks

vasopressin

oxytocin _
, thyrotropin-releasing factor
: (TRF)

pitressin tannate, Parke Davis
Atonin-Q, Teikoku-Zoki
Synthetic, Shionogi

insulin - Novo
1-tyrosine - Kyowa-Hakko
"' 1-dopa - N.B.C.
‘dopamme-HCl someixmes Sigma
serotinin (5HT) some;lt:lmes E. Merk
pancreatin + Fujisawa
trypsin (s eldom +) E. Merck
) : Worhtington Enzymes for
chymotrypsinogen - Research

a-chymotrypsin
carboxypeptidase
thermolysin
pronase

”
”

Daiwa-Kasei

Kaken-Kagaku

xlEfshs, Eic—ftic, BHANC Tris o Fett
BEENTVBLS, S ELYTROHETHHDS
FTIETHCENDD RFEF— ). LIthi-T
# 4 I PRIRETIE RS & v ' L OTRIMEIC U AT
xlzh ot

# 4 aRUT, ARESD PPEZDOMNTINS =
Y PRG3RI B TIER IR, TTRE
B ATRETHITH D, HLH 1 BLIPUCEREES
N &L, »oRE 1~ Bidvw->T8 iU
“C bioassay izfitL 5 5.

UL LEHSE, LO=) 4 TIZ, BREEEOL
Bisfifki, BELUTHB6ILLIs0WDS, Eate
Fhid, & ik buffer AT EBOT L)
O -T, BRMES, BEREEORTDORITIT,
HARIEOM 2 NIL T 5. Thid biocassay & U
TORMD—2Tdh 5, U biEsdts 3 HIIO@EEDs
DIUSAUS, B A IR I CTHTHREALERVA,
B v & VIR TEED ET—KEIE L 22 5T 3,

WL, N4 2E)HUOBRMEIEZNENLT
BICAE$2MA LT, faE s Ofilili & bioassay % {
hEL, WHEMMON, & ICBRTEHEZEIIME
LB, PRINRERSE 2 P8 (ER M EYS SIS
FNTVA EW S REmITERLI

S OWEE, 72 b THE INT, HTHHY
N, BTl 7e b Eridme cmy, —
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BBV T L2 W AH»E L, trypsin Bi{ic X
STHRIELZRWY. i, BRI MHs v 22 280)
BEIRQ EIEVELSEE A, C ORI, B - AP
BORFELR T~ 2 2al) O 4 3L b INT
Birv ey YEBEB—BUTHS. L LB, —
LT HET D & O ORI BHOME b D
ZN U THbRET 2 BEHEL, Wil %40
ETAYUEMTN. Thbb, PRI BNTH-T
WatELLNS.

HAAD, DY TEADMN, v - TEOKOLE
QEUE =2 DRk 5 OfIliYdS, H—DOR+v
VUEBYEZEATH A E S i, WL
INTWIRWBIE, ZA L0 S B LML, S0
A, BRIMAIRERICIES UT2B A, IR 20 - THIE
JVAERHZE DL ETH B,

HEL, vv - 7abb@BonicfiiyTy, Ko
LOZNLRHAKEL LD D E 2T A L, HHET
AU EEETh b KIS T LG ($1:
ARG TARAYL L, ol L.

I - BRSSO DRAMMEVEY=a0rv 2T u—
VERIZ b b5, HEMURN A TETHETM YO
MRS WTEY TR HEDIY & 8%, & v e s REETTIR &
S TNA T LIREENDLWEIEEE L 6519, {aly
< TIR OFEHE, XL oK - T W5, #itik
AR 5 4 3 L 27 u — v DITiTid 2 v ok
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FVEVPRENRTOS ERIELTVS, C itk
LIcF— 2 i3 IR HEBY DR%, & QTR T icdyg
o vrey, %13 polypeptides FRDYTIHIL D
RIS TN NIWIRAE RV 2 2 E—, F2
RPN %2 > TWH L ERTMUTVWS, UL
nehis, FRoflhsozh e LU Lle § o
obi3, HIITILV. P T2L 550D+
NEV LB RRUNRD TRAEMEN TH 12
Eid, BYHEMRAOMETH 2tk 2RRy 5
DOLEILLNS.

Serotonin X R T2 IEITERO #ikE 23 W M1 Be D
B-type neuron {T& ¥, b circardian rhythm
% control LTWa &b T3 (Hinks 1967),
Dopamine %> serotonin ® X 5 /¢ “neurchumor” 3
TEGHT & - TERISARE 2 I bic i T EDH 2 DIk
Mk, UL “JUE” LS BROTRIE, Bk
N E TR ->ecdyson>HIERRIGE~>TUE, &
VI —MRNTH A b 2 RRO{cH % D “by-pass”
DORIER, »3RRTOWIE FRCHRRO IGOBIE
ZRTOD) L fFbRTHNADTHAS. TRHERIIOD
B, & i RTTO MU A BRI TR 2 T iz &)
LB, COX53RMEALSEBRLLETLIENS
3EBbh3,

B D NO IR WAL RSRD F v E T
BELOHBEMBMEN TV BY, ThbOF3HR
BE—-DFVELD S OIHIEFRTH 20, T
IBL DRI E HANELVDOIFER L B0, 13-
T, R vy OO MR Raiko
ErverBHHINTOLRZINBIMEHALS
na.

B o
ZOUIEDXRIFOIDITIR D L OFff 2 DRI %15
o 12, BB AR IR RS O R 2R Gt
iz ) ¥ DRk, biocassayd4HAZDIBLID T
[INRRBR OO -1, 21, TEIHIERK
N — IR RS O I IS L AFERINS (R
RIS EEREED) Kidv Y « 72 OROMRH Db

i, 2O FVEVZONSRMLAZLE 1.

iDL LI,

IR (A 122 5 x5 115 47) 12T B
OIMBFIGL & 2D 5" Vv— T DT 2 OUIFLE % e
Uizl U, ZoTficid founst ME o Seling
EEL, TR OATRLRTO Bt
otz D& b OB BRI,

Kbz, #AZ s THlie, AEREGHITE -1
MBHEXTF, AR2Y, FERNSRERSCRECHE2E
T 5.

3.

] = .
VU TH Ty VEDKIMOMN, & ICEK

FREAURN, FTEACRSROBHORM SV E

AL ESE I TN, COWRIZT + b
T NS, TR TY, BicdsE, T b
CERRETIRT A, 15D L OR (1400
8 fug, BHEIBFRO=Y 4 BENE»ILxw
3 B v E AENNLWEDS S T T 5.

Ve T R2MOM (T, FFE) kdimhk
Rt v e AEABEIIIBEEh TS, ©
OYFLRT € b TR INT, T TS, 2
ITIRE, 30~75%7 « b v ¥ 113 TS%HiZ2 TR L,
MUTERRZIALLN, FY Frrirt-Tik
LIHRUISD. BRIBIGIT & » Thv T AARMERdS %
TooEl, 72/ —ERE > THMBIERRNTE
HOEEED RS,

BholLbishicisrver EHKRUT,

2= Y 4 RIS Ucih(y, JHbic
W2 HBMLE A M LNE., —fY
TATHEDM Y DIéh» & OO Tibsik L bd2h &
BUT, MBIz > TRIHLPTL, boilittd
o, BIMOMN, vy« 720D, vy 720K
DZ2ORTIDOHED Sl SN IWTIMHLTH
A EIPRELS DSV, 3 HDIGTMI,
74 3%z Y4 VRN RIEINC & - TR bicE
MThs,

TRHETH D IR TREI - 5 BERID kv & R
Fid, —AYiT bicassay T—TdH 353, BidD neu-
rohumor O 1 I TCIXNFIC D #5R2MTC EDd
5.
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Summary

It is cleary established that the insect brain
hormone (BH) is produced in the neurosecretory
cells of the pars intercerebralis of the brain.
But the chemical nature of the brain hormone
is still uncertain. The author concentrated on
the following point:that the neurosecretory sys-
tem of the pars intercerebralis-cardiaca-allata in
the insect is similar to that of the hypothalamo-
hypophysis in vertebrates. Since the two other
main hormones of insects, the ecdyson and the
juvenile hormone, have been widely found in an-
imals and plants, it was considered possible to
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find brain hormone-analogues in the vertebrate
hypothalamo-hypophyseal system.

Numerous extractions were performed on bo-
vine and porcine tisuess, not only the brain but also,
other tissues, and the extracts were injected into
debrained pupae of Samia cynthia ricini®and Bom-
byx mori'? as the assay animals. Because con-
fidence in the Bombyx is of a limited nature, it
was used only to obtain information for the ex-
periment (see Discussion). Brainless Samia pupae
were always used when conclusions regarding the
experiment were called for, After 20 thousand
such injections the following results were ob-
tained :

1. A substance (or substannces) which induces
the brainless diapausing pupae of lepidoptera to
emerge is contained in large quantities in the
mammalian, such porcine, bovine and rodent
brain, especially in the diencephalon with the
hypophysis. This substance(s) is not extacted
with aceton but readily extracted with salt solu-
tion. It is heat-resistant, and precipitates with
aceton or ammonium sulfate. The presumptive
amount of this substance in one bovine brain is
regarded as at least 150 thousand Samie unit. ®

2. A similar substance(s) having the same
activity of the insect brain hormone is present in
the bovine and porcine pancreas (rarely in the
spleen, liver etc.). This is water-soluble, heat-st-
able and in general, non-dializable. The precipi-
tate(s) of 30-75 % aceton and of 75 % saturated
ammonium sulfate has a strong hormone-like
acivity and is resistant to trypsin. There is activity
bstill remaining in the water layer after treat-
ment with ether or phenol.

3. When substances derived from the mam-
malian brain and pancreas are injected into the
assay animal, the host often needs a longer per-
iod for emergence than when the brain hormone
extracted from the Bombyx-brain is used. In gen-
eral, the substance from vertebrate-brain easily
loses its activity and has more toxicity than the
pancreas-substance. It is questionable whether
or not the three kinds of extracts derived from
such different tissues as insect brain, mam-
malian brain and mammalian pancreas are the
identical substance. Identity activity is when
each of these "three substances is injected into
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the brainless diapausing pupae, the moth emerges,
4. Main and well-known hormones and enzy-
mes produced in the brain and pancreas of ver-

tebrates give negative assay results. However,
some neurochumors sometimes indicate a question-
able () result.

2

2

kb Y HNO—FEOHRSIMHE—RbKkFE—

Hydrocarbon Sex Pheromone in Tiger Moths

(Arctiidae) W. L. Roelofs and R. T. Cardé

Science 171, 684 (1971).

v b Y HAEO—F Homomelina nigricans D X A
SOMDBIBAL 240 b ik 2 7 v o Tl Uiz, Ml
MG eMnTyroit, 727k, REEEFTZ-12
MG b imtke 2tz e otz VI AYVE T A
s v bS5 7T LA — 7 VINTE
Pedsb s C &ind, LAY nonpolar 24 DTH 3
LEIBNIL., TRARY MVR, SFAAL
m/e=254 252z, chid CsltgPichizs. M-
15, M-43 @ 2-methyl alkane Z$5f4122E9%ID R,
bhaz &5, 2,5-dimethyl hexadecane 3», 2-
methylheptadecane H3ZZ s 5h3, Hxro =2k
'35 7 EOR» 5, O X ORI LM
12, 2-methylheptadecane Cdh 2 EEEINI.

H.nigricans X H. aurantiaca complex O} 9
DORMFED 1 2TZh 0L & b 8FIRD, &
b2 T FRD H. laeta, Pyrrharctia isabella
% 2-methylheptadecane L3N, ZNH6DHOD
MEHhHiiz, 2-methylheptadecane Sy FN BT &
MW, HRI2a=2 IS BRI RARY pVITE 5
ThE2shi.

LD &3 BERT, UdbA—otksAd miles
ALTwaHEE, ZhbdofotkmmEghe, £
BiRD HH5. HFINRERE, FEERBO B (216
ved 1EPED), ZEREMMO BRSO TR ENT
WAL, OEYBHEELTVECEEZLNS.

2-methylpentadecane, 2-methylhexadecane, 2-
methyloctadecane, 2-methylnonadecane, 4-meth-
ylheptadecane, n-octadecane |34:< WJIPE%/RS

Iz o1z, 2,15-dimethylhexadecane (3 H. immacu-
lata OHEFPLR2FETIL IS, 2-methylheptadecane
DOUBEOFEIWETH -1, (deAdsEa)

Budworm Moth 35DM 7 nEVORRMEAE

Sex Pheromone Specificity and Taxonomy of

Budworm Moths (Choristoneura) C. J. SaNDERs,

Science 171, 911 (1971).

N2 X4 Choristoneura JHizizibkicisiy 212
HHOTELMHdNEh 5. 2D 120 C. fumife-
rana i3, ZUW, 0121 O0E IRTWIY, B
I 2N OAR, MG, ffE2 EDiEH» 5,
C. fumiferana, C. pinus, C. occidentalis, C. biennis,
C.orae, C.viridis @ 6 FRIZAMFINIL, 12L»HD2
K, Z8b o 4 FlidPaifiesrftid s, L L,
s 6 FRDHEE to i3t D EFITEMGIT I 2503 K,
TRHETRRA N TEL D, 2T TLO6H
DHEDPE 7 = v & LI 3 UG % Hiks & TRV
NzE A, ZOHPROKIEZOEDEBY ThH oI
C. fumiferana, C.occidentalis, C. biennis D 3D
HEYE T - @ = U0db—d, FRELITH S, C.orae
& C.pinus o¥t7 coe 3 EEIMODE IR
BN, THWChil—h, ELTHA. C.viridis ik
g b s & MDD B L, ZoHEd R
P70 h ISULSW. BNTEAE,
C. pinus O . v iMiMIRET N 3.

HEB L PEic AR T AHOMNKA—DE7 s v E
DT LRMTEILOREEL NS, 1, R
HEVELD OO TH—DE7 = v e OTFET
BLLE, ZOYENeREHSISONBAETH 5. I
ZOYEBZRRMEBULTWAE b HEALNS, 6
DMz > TO A HIE TOTHILTIRICE - T, 36T
TR IEBTHSS. CREHRIED
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