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WAL 2T U CLISKE, L OFfgEEIRE
->T, BEEYD, 13EAETRTORBIFET
A, ®/ 7 i EEMROAT, MEEL XL T,
BRTrEEsh, SEIhTELY

Falck-Hillarp BbsBE% & L TLIE, DR
E{ FEbhTE S, 19745, Lindvall & Bjsrk-
lund " it Lk > TRE SN S Y T X5 VB (U
TGAKEWINE, YV AFHABEHF -
7V (LUFCAEW)) LORGEMALIZED
T, REXED Falck-Hillarp EE(LA T FAE &L H)
THRATE L - TARFTRE, AKGRE,
LIHEET S CA BickF—»i v (LUFDALY
3)MEMkE & U, DAWSSHORRILESL
T:?) 10)

EEIZ, TO GAELRERD FAREDERMZI
hAhBZ Eizk b, Kb, & HBELHEBED
[V, GA-FAEDTERHERELIIOT, @ET 5.

0 MHERUVEE

=8I, 8, YBAT, KE 200~300gD7 v +,
40P 2 L,
@ FAE
@ GA-FAE:
® #ks v35—n— FAEIT CH-FARKE
3. )
@ #aky e35—1— GA-FAHE (UF, CH-GA-
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D4 BEHEOFEIL L » TV, BE, BKTH, F
B 2E 0 L, 880 CABRNEE, BEBOE
h, CAHEU R Y ICHEMSE CHEBE L., GA-FA
=, CH-FA#:, CH-GA-FAHE®D 3 AiEL §, K
ERiCHCEERORER S 55, ERBEOWLE
1X, FABIRE-TIT- 1.

EREWThohEs, KiERo®k, FAEBICKE-
THBH 2B L, Dahlstérm & Fuxe'® O FH:
KT, ZOGHBIIROTEL THA.

BER: 7 b2 x— 7 VEEEEL, EE2BHVT,

TREk 2 HFRT 5. KBERK (pPHT.0) 2E0E
PHEAL, ALE 2L CHM U, BER%ZTT
5.
BAERR  BA LR, e T a00KEHL,
5~7mm DR I0MBHF LT, &BERHT,
FSA74R—AVRVEZ2HNWT, —80CTHE
HBEEZ1TS. RiRThe»HEGRESIcBL, —35
CTT5HM, ~20CT24FE/[, +35CTT 2/, +
50CC 1M, LIBRBE % HiF>>, HEHERT
5.

RNV Y A AR BEERIRT %, 2 bic,
WEBHF 2 AN EBEB/CL, 80CITMEL T/
RUVLATFANFERY 2T, 1RES 6T,

I ; SEAERD SEL) B USRI, 60CD
57 4 v (R 51~53C) T 1 B EZTAET 5.

HTE A EEEH X, 7T~ 8y iTHEIL, 60
CIBHI254 K752 LitBoCHREL, ¥
VUTRT 7 4 RIBIRL, B85 7 4 o THRA
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75,

88 ; LB Iz Osram HBOuo B EKERE 26>
T, Schott BG12 filter (3 ~ 4 mm) DEHRE 7 1+ )V
4 —& Zeiss " 50" 2mm DF@7 4 V& —%@BL
T, CAMM %A Y e 2D HFAMSE FLM TR
AV

1345, GA-FA Bk, CH-FA X, CH-GA-FAXE®D
IHEICH I AMEKE LT, ZhZhRDb
DEFERLI.

® GA-FAE

1~7%D GAEH ") VERIEER (pHT.0) 2k
Lizdo.

® CH-FAH

1~10%0D CHEE Y BEER (pH7.0) K%
Ltz o.

® CH-GA-FAH:

RO @QoRARZKE LIS OD.

m ™ %

1) GA-FA

FABECUBEL -8 23 e U T, GA-FA R
TUEL 20O CAMIEERE, BRSO,
CAHE 7z L O R %2, R1ITRT.

XuLtz, 1%, 3%, 5%, 7T%D4TED GA-
) L ERIEENK (pH 7.0), 200m] 2080 5 5 3R
DT, MEREZIT->T, ¥AEMECERL T,
FA B & HliRat Uz, CABEIRE L, GA BES,
3%, 5% Cc—&m, HBBROENIX, GARE
»1%, 3%TRbDL, CAHEIL, GABEH ]
%UN TR, BHoNLh-T. #-T, CARY
HE, BN, CAHKOFRRD» S, GABE
i3, 3%YREBETCHLLEEBALLNI

k¥ 3 % GA-Y B EE K (pHT7.0) %, 100ml,
200 m], 300m], 500ml Zh 2 5 DD T, M
W2 fT- 124858, CA BOEHRE 1L, AT E S 200 m],
300ml Bpichk b 58 <, B OFL A CA AR,
300ml LAECED SNz, §6-T, 200m] HSEERE
HETHH, Om/FOEREESRETHSLE
Abhiz.

BEEFRIRIC 3 % GA-Y L ERLE®HE 200 ml % AL,

£1 BExOXRfitd 5 GA-FAEE, FARKE D EBBROLE:.

BCRE BB oEN CA#:#

1) GAEBE
1%
3%
5%
7%

+ * =
[

2) BHRBEE (5493)
100 ml
200 ml
300 ml
500 ml

o+ + K
[
[

+
+

3) I
0cC
3¢
5T
10T
20C

I W+ *
[

|
+ + H |

¥) 1 %1, 2, 3, 5. oA
FABECHMBEUIEEH 2| e $ 5.
(1) By
(=) 2aE2FELZNEOD.
() ML HPRIOHIELFET S 4 0.
(+) MNE:LEREOMEEFHET 2 b D.
(4#) HBL BN ERET S b D.
() WL hFERITHEOEAETET S D,
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HiRE®2, #h®#h0T, 3¢, 5T, 10T, 20C
T, 53R CINER 21T - 12388, CARNIERIL,
0 CTHREELAED Sz, EBBOENIZ, ER
WOBE IR sh -z, CAHLEIL, 0C, 3T
TOABD LNzt - TERKEBE L LT,
OCHRELEALNS.

UEDZ &6, GA-FARICE 3, HEEB O
CAMNiE, 0CT3% GA-) U BEEEK, 200ml
2RAWT, S5ORMTHKIER2T-> B8, RbE
L, MBBOEILDIEL, CATRBIZLALR
Do bbbt

2) CH-FA &

FAX %238 & LT, CH-FAETO CAMNERE
&, 8B oEh, CALEIc > W TORERRIL,
R2ITRTHEOTHA.

*&L1z1%, 3%, 5%, 7%, 10%D CH-Y
CEEEER (pHT.0), 200ml % 5 LT, 2h
ZHNER 217> 1288, MARBIIS %L 7 %R
ETRbEEDLN S, BRBOENIT %L E
TEDLN, 5 %UTTCEHBD L. ZLT,
5 %L ETid, CAHLE B shisv. 5T,
CHEEES %VRETHE EEALNI

KB U15% CH-Y EESEE R (pH 7.0)100 m],

200ml, 300ml, 500ml %, ZhZh 53T, M
2175, CAB B IXERRKED 200ml & 300
ml OBA, RbBAD LIz, BERDENE,
CA#EIZ, 500ml TEBHH, ZhLNOKET
BRED SN, 85T, 200~300ml DEE TS
RERT 5 OMBRE L E A bhiz.

5% CH-Y » BR$E®aKk (pH7.0)200ml %2 0 T,
3T, 5C, 10C, 20CT2hZh Oml/T55
FARGEEMRE LTz, 20 C 2B\ BE T, CAMNRE
BB SN, CATBUIIHEL g1, B
BOENIIBEICBAREBED Az 1.

UEDT &H 6, CH-FA BEIT X % MR8 D CA
MK, 0C~10CT, 5% CH-Y EEEEK 200
~300ml 2 AT, 53 CRER%ZIT- 128881
& bM<, HBBmOENGDEL, CAHELIZL
AT -z,

3) CH-GA-FA &

FARECUE L - 88F 208e LT, CHE GA
BHELT, CH-GA-FABORE2%E 3 iIRY.
BHRBRELT, k5% CHE3% GARAH”
ALt BAKk1:2, 1:1, 2:1080%,
ZzhZh 200m] % 5 O CHMERZT-172. CA¥
NI, BEHM] [ 1 0BE¥EL®EL, K

%2 BEroOFRMicks CH-FAE, FARK: OMEEBEOHSE

BB BB oEn CA fi#

1) CHEE
1%
3%
5%
7%
10 %

+ %+ + H |
[
|

2) #ema(549)
100 m1
200 ml
300 ml
500 ml

H o+ + +
[
[

3) HEVRHUIRE
0T
3T
5T
10°C
20T

I+ + + +
[
[

(2) EBHDEL
(=) e AREOMBEKEDEN.
(£) HWBLbH, LeBAEREOEN.
(+) gk, AROEREOEL.
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%3 CH-GA-FA O H# (200 ml)

BNAE BB OEN CA#i#

1) 3% GAX{5 % CHES& 200ml
1:2
1:1
2:1

2) 5% CH 100ml # itk ic
3% GA1Oml#ERLIZbD

£ [+ F +
[
|

(3) CA##
(—) M| ARED CALE

() RITH~, LM CA L CA MBEER O CA ## & background & DX BIHSIZ- & h oK
(+) XNfficH-~, @ CAHLE CAMEIR Ut CA ## & background & DXFIMRRD Xzl W,
(#) Mgk, FEFEiCHE CA AL CA MIBER TF CA ## & background & DXFIMSEROD> 700,

%4 CAE GA CH, FA t{bZERG

®© FAE
@ GAx
® GA-FA¥
@ CH-FA
1) FA¥

m __HCHO _ (:O
) GA-FA i

_HCHO _
HO NH.

4) CH-FA

HO R CHOCCls _ HO R
—
HO NH: HO N

CCl,

T2:1, 1:20IFE -1, HBBEOE NI,

BEEHEM1 11,2 ! 10BEED 1.
BEHcBfR2L, CATEHIR Rohah 1. —
icEHix CH 2 Wi 3@ EFRMSHEL, GA
2RVWIRICE, BEGsSEEHAERASED SN
1.

PR 5 DIz, X5 % CH100ml % 2 43308
THETU 28T, KK 3 % GA100m] # 2 53309 T
ERUIIBEOEBR © CAMKOERFRIE, Kk
®5%CH1E: 3%GA 1 BOBAYEWR 200ml %

HO R
HO NH.

__HCHO _
NCH,
CHOCOOH_ HO mk _CHOCOOH __

COOH

R 2(CHOCOOH) O, RCH,
NCH: COOH
__HCHO __
CH:CCZ,

NCH:COOH

AUk Et2{ALRETH 1.
v # =

1) BEWE O ERBRE

FAH, GAH, GA-FA B, CH-FA kitit 3 CA
HAVEDEBILERGRIE, R4 DT L TH 3.

FARRIC S 2 W E DERIZ, Falck Eick 5
&, primary catecholamine (fz& 2 K —/93
RINFRELF YLD, RTFNVLTAFTERE
K LT, 6,7-dihydyoxyl, 2, 3, 4-tetrahydrois-
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oquinoline & 73 b, SEOAMEVEB D § SEEEHOD
FHERI T, 35T HLLTVFE K ERG
UT, BOBOE2FET 5 6, 7-dihydro 3,4-dihydro-
isoquinoline & 72 %%

Lindvall & Bjérklund iz & 3 &, GA T,
CA M GA L RIGL T, 6,7-dihydro 1, 2, 3,4-tetr-
ahydroisoquinoline 1-carboxylicacid & %2 H, X
I GAAZGE itk b, B BEH% b -1z, 2-carb-
oxymethyl 6, 7-dihydroxy 3,4-dihydroisoquinoline
tlsa. X, GA-FARETIE, CABNIHV LTV
e FERIELT, 6,7-dihydroxy 1, 2, 3,4-tetra-
hydroisoquinoline & 72 b, ZhdsiEfrFicEET
2GA &G U T 2-carboxymethyl 6, 7-dihydroxy
3,4-dihydroisoquinoline & 7z 27 ®10

CH-FA®Tix, CA L CH & T 6,7-dihydroxy
1, 2, 3,4 -tetrahydroisoquinoline 1-trichlorocar-
bon L2 b, LREAOCHBIERICL D, <FFL
AFNWFE FERBLT, 2-hydrochloral 6, 7-dih-
ydroxy 3,4-dihydroisoquinoline & 72 b, G&L VB
PEITLbDEEILLNZY

CH-GA-FABR BT, FA-GAHIRE-T
H 34" % 2-carboxymethyl 6,7-dihydroxy 3,4-dihyd-
roisoquinoline &, CH-FA e B ic£ 3 % 2-hyd-
rochloral 6,7-dihydroxy 3,4-dihydroisoquinoline
OFREHEL, AICERshs0EELLN
5.

%5 GA-FAH: CH-FA BEOREAHBR O

GA-FA#: | CH-FAH
1) ERBEOREME 3~5% 5~7%
2) EMBRORESR 200ml 200 ml
3) BRERORERE ot 0~10C
4) BNAAE -+ +
5) #XEHA REE ===

2) GA-FA ks CH-FA & OH#

GA-FAH: L CH-FABKR B 2 BB &AL, ¥
HoEE, UHBRAOHEK LK S IKRT. CH-FAE
X, GA-FAMRIZHANT, BEHRBEORERES0 ~
10C ERWEBHIK & 5 H3, BN 1L GA-FA D
s, CH-FA B R & ORI AL
Ztid, Rat & h d K& VEMPORNERICERITSH
ALEIbhB. X, KRB %2175, CH-
FA tEik GA-FA BRIt L T, # it DB 5 E
UL, 2T LK s BEHOKER %2175 5

&icdy, CH-FAERDEDBERTHE LEA LGNS,

3) CH-GA-FA ¥

Rat & b t K& VEIMIC, GA-FARRZRWIH
HEFERRDS, KUz Dk, MKk oERict - T,
BHRESIcET 5 CRERREBEESRERE L b
ERULDEELONS, BMHBRELBLEDN
%3 GA-FA ORISR 2ED U, »oREREDRFA
DIV CH-FAEDHRIL L - T, RERERHD
HEADOW N GA-FAESFS C L3 TE 5. HIB,
CH-GA-FAK:TIX, BEREOHHEMILL, B
BELERL, BB RN DL, CALEsIZL
AERWERFIELE OIS, COHFEKIE, K&
BWiCICHATE 3 bDEEALNA,
GA-FAETIZ, HBOBEENSR el DT,
RIERD b DY HYPEPRIRO £ v b = > DRrED
TFEELE->T, FRICBELT, HBHFD CAGH
TEERAE 25, Thitw LT, CH-GA-FA B£Ti3,
B2 GABIRPPE 2 H, BRENRYEOBRES
FHT b T, ED CABIZ GA-FABL Y
bEBAL 22D T, CAMBRERY CAMZMNIE
OHMFOBMBIEFICLALELLNS.

vV # ]

Hgho CA iErfHIizix, FAE, GA, GA-FA
Ea EMAVERTE Y, BATHE CAMES
B3 OBER TV, Rat 2HT, FAE, GA-
FA & ¥iizic CH 2%tz CH-FA &, CH-GA-
FA Bz & % BRGT L C, OB SR 2E.

1) CH-GA-FA T3, 2-carboxymethyl 6, 7
-dihydroxy 3,4-dihydroisoquinoline & 2-hydroch-
loral 6,7-dihydroxy 3,4-dihydroisoquinoline @ 2
20 CARNEMEY, ARFIKEE IS EELbh,
ZDIHEBED CAMKEER/L LB TE B,

2) CAMNIEE I, GA-FAEOBRRITE § .
CH-FAEERRWA &, ERKERE ORI 0
~10C &L 25, CH-GA-FARIX, COMAE
DEFZZIEATVE,

3) CH-GA-FAETIiL, GA-FA BicH~, X
TREF DG ASTT oo i, KA O BFHHAWE R
EBFEFTOh, BRHO CABSEIET, CAM
FEMBE R O CA MHEARME DMIERBIR M TTEE T 5.

4) CH-GA-FA B, iR OBEEEESL L,
AR OB DN, K& 2BHONETIC
BRTALENTEREELLN S,
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The histochemical study of the catecholamine
Part I. Glyoxylic acid-formaldehyde methods with chloral-hydrate
by
Tatsuya HOBARA
Department of Anatomy, Okayama University
Medical School.
(Directer : Prof.N.Otsuka)

The formaldehyde-induced fluorescence technique (Falck et al’62) allows for the micro-
scopic visualization of intraneural monoamines.

The recently introduced glyoxylic acid techique (Lindvall and Bjorklund’74) appears to
offer a most advantageous approach to monoamine tract tracing.

The technique allows the important finding that a marked degree of mixing of the various
adrenergic components occurs in the central tract in the rat brain,

However, the technique in its present form is difficult to apply to large mammals.

Because, the catecholamine diffuse in the neural tissue during perfusion.

In this report, the author shows that it is able to prevent this defect by adding chloralhydrate
to the glyoxylic acid-formaldehyde solution.

In this modified method, the fluorescence of catecholamine is enhanced and is easily classi-
fied in its color.

For this reason, chloralhydrate-glyoxylic acid-formaldehyde method can apply to large
mammals.



