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FUFVUBRT 2Ly BE—EORBNER Y b . CRPCEH NS o xR
L, “oOREFEGATREROBRLEIC L ORI TWH I LHLMIC Lic, Xohth
ORE[IBYRBC L D) BD - L a8 L,

2. FEOEBABUCERNT =7 F VREABRKOEYERTZ L2357 %L-
7 2SN T T2 VR TCTAR Y ALY L v BT AENF Y =T 7 = vl BRER
7 2=V VEBOBRAED bRA L5V Fh T = =T 7 = KEMLEEZ O M
BT, MNEET I BORT, Bic -7 31/ BEBIE LETT5 I l, LN
7 2= N VREROBECEASG L VKEALD -7 2 =T I =R RECRE T
HLEIED T o= b VRIEBE LA ED T Lich ORED 2 L sk,
u®ﬁ®ﬁ¢7I—WT7~/m@m@$EEmE%@U5L@TL WP y-7 3 BEES

BEEH L, 2o kd RERNT - =0y b VRERCRIERISEEET - 1o & & A58
TIDFE LNMET#3#0D, MNORBEEWTEZL b b T 2 2B L,

3. B7 =T i=VARSTCHNA Y-T I BBABSTLIORET =T 5= VM
MEC L VAN T FoBEREREEIR, -7 3 VBBOERMET L, Iz C v-T I /BB

HEPALERE L LTIV ELRBIN AR LD c LxBHLR LI,

¥

T xENT TEVRIET I JBO—0 L UCEEE
Fems CEEAREAR L TwAZ Lo Lo b
ThbH, X7 2=NT7F=vidFriveET7 Fvr
Vv, FRrFVY, 2T = EBERERTREREOR
Breies o & 3 ERECEIC D M S TR,

—519344E Folling (Folling, 1934) i X » T 7 = =/
77 =v OREAR M ERCBEER 0 2R ET
TERRWEIN, Tr=ATT = v oRBEENKO
HE, B LORERETCERNBEEY oo & 25
ENFHENBCE -7, KEFSHERL L - THH
D7 2 =NT7 7=V KBUBEEREEL XKL, Zok®

|

Studies on Metabolic Regulation and Disorder of
Phenylalanine in Rats and Monkeys in Relation to
Amino Acids Metabolism in Brain.

Tetsuya NoGUCHI.

Department of Physiology, School of Medicine,
Keio University, Tokyo.

(24 1966, 7. 1)

CERENL 7 22T F=2vidsny vRERILT
CEEREEY CHLDL7 2= AENEVEE, 72=AH
B, 7 ==/ EBNRBSN, chonRTERET
Bt x b (Lyman, 1963)s L LoD X577 3 /B
REBEF TR OB, FCAERE © EIRIg

SEESTHONELELRHATH S,

TRERL 7 = =07 b v RIEXBCEEY LT
Byny, MR, RoEb¥e ToREEBRL
HAREEROBRBEALALIE L L 5 LT 5RLIEE
R DBtZE#E (Auerbach et al, 1958;
1959, 1960, 1962; Yuwiler and ILouttit 1961; DBoggs
et al, 1962; Boggs and Waisman 1964; Louttit, 1962;
Polidora et al, 1963, 1966;Hess et al, 1966) & X -» THr
fob TRz, FH S b GFMM, 1963; FEFH, 1965) BF
CHARCERN 7 = =17 + v REREZE LD DHE
COWTHN L, 7=2=/07 T =vEBRERSIK L
THRERUEC 7 « =47 b v RIE & s CEERL Lok
HEEIHRT el L, BRI 7 ==/ 7 MV
RIERE TEVL BRI OBHYAD L b e RE LT

Waisman et al,
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X—HoBERBOEMT L b in-T, BHT T/
BREN—EOEEZF A LMo CfFE v (Ri-
chter and Dowson, 1948; Tsukada et al, 1958), [MP®
7 3 /BB OBREE L BE AT RLELZ L
BIEDFELBND,

Z L CEENETHIEYOEARN DT 2= T 5
=v, FryvoRMTESBELRIT L, CORBRY
RO O 5 scBEAYINL 50 %BRL, <
B ORERYE U CRHOBERCMERE & HE 5 Kok
FEBEXHEHLIC LL 5 LE A,

ERAE

1D kBT Ly FoREBROER

SEBREBIHEEORN L, v Ax—MARARTHV
2o

AV =y g VRS A R ERARRC 3% L-Fr v
YV, 3%L-7 22T 52+ 3%L-F RV, 39%DL-
T 2=V T I =v+3%L-Fryy, , T%L-7 =)V
TRV EWSIECAEDOT I BEBREARE L
145 gfREDEEL LdorEREAR L LT, 8H
BRicS 2 B HORES EL ]\ CEH OFBEHENE &5
HL, 1807 3 VBBHEYEE Lz, XEAFHRE
FHAEHE T BRICE - CET ORI
WEr AR, BBy 7 o vEEEL, ChWRRE
#, FRHIESHIALFEER LT - 20

3%7 3/ BERNC X 2EE FEHERIOBR LD
REYEHECHAE L, BAZEC(TRCET ¢ /8
A2 HERBH CRR TR 2B LT, BRI
BRRCES L Coicd 0 R~k &5z 7,

T%L-7 = =T 5 = VEHFCY - CETHERIL
HELD3%L-7 =« =T T =+ 3%L-Fn i vk
5250 BICEEA, ROTHRICTBL-7 2 =AT 5
= vy 527,

2) EBWT LA M REBOES

%5 7 B oo BAR (Macaca Fuscata Yakuii) %
HE, BEKP 2% L RL-7 2 =T T =V
HREL, Sl -7 = =2AT7 5= v O 1 HEEEE
Bl 2g/kehETh D, BRIERTVRILEKRHEL
fTotee XWMIFTDT7 3/ BEERUEBREEOEEC
LR DR A B L,

D) BT TIT=EBEXOMER

HARISH EoBEF RGO 1 KiEc 1 A10[E
(BLERERE L oie) L-7 2 =T F =V 4
g3 HRR B » ¢S L30EE o 5% 1 B o
CHEMK, IR A PREX LR IMBT MK & B L7z,

4 {bEEEE

(1) Roft¥Ees:

7 2 =LA EVEBOESRL Saifer & Harris O H:
(Saifer & Harris, 1959)CHE U CfT w72, HhEX VFU
VEEDERIIEE, -7 % ) —  EiER - K(@0:3:5)
HGTR—- =2 v b BB LOEOHEMH Y
FBLTheY VI VEBBORELHER LIc®, B L
Roseman & Dorfman D5 (Roseman & Dorfman,
1951) CEHE Ll

(1) IMmEDOILFER

722 NT IV ORBSEMELHGS FE M-
Caman & Robins, 1962), g% W 5HE (LaDu et
al, 1960) RUBIER~——rr=bt2r5 74— % A
L, #ryvoEgit Udenfriend & Cooper DJ7HE:
(Udenfriend & Cooper, 1952 (a)) CiT- 7

(i) BR7 3/ BoEE

FMBETEER L, EbefMzgllL, cheBErs
Lo MPESET 3/ BofiHic e T a 5% 7 v
a— A CTRER L, EBibkto REr ke s ek
N ATEESTT N2 — g, ==y rw /T
74 —(FE EAE, 196D% AV, il 7 1 /BE
s CeE{L¥EE S 5 40.3X100cm, Aminex No.
4, bead type) CEplk, ik EHEMOXT S J B
GerC I L EE R T 7

(iv) FrrhoiERRELEOHE

B L7 PRk %0. 9% KCl They =7 AL THEE
FEER L L7 2 =47 T = v KRB % 1% Udenfriend
& Cooper D (Udenfriend & Cooper, 1952 o) 7 =
2AT T av-a-br NI ANMET § J BREBHE, 7
=2 AT =V —ENEVT I REBEE, Frv
vea-i b SN RAET 3 7 BREBERK O p- M B
27 2 =AY VEREE{LEESE Knox OFH: (Lin
et al, 1958) TiT-»7

5 N4 FAa—FV I EBFBEREHOEESHDR

E

100 8 §il % OHEAROEENC 1 Fra—F V10
mg EAL, 4EHRCEY 10 mg mALIERH B
- TEARTETEER, HaRlh UFhEERoFEELH
L.

6) MEHICHTDREEEROER

(1) in vitro DEEE

MEtE LT 100mg WD ELEy FRINEEYR %
F\ 5.5mM 7 F 7§ &% Krebs-Ringer Phosphate
(pH 7.2) ¢, 37C, 60T AL MBEFCERR L1
vE L b L, MERBRY —ATATELR,
7 ¥ DR Koehler D (Koehler, 1952), #.
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BoE BT Barker & Summerson DJFH: (Barker &
Summerson, 1941) EfE~7z, 7 3/ BEAHRMTHES
CWTDY A RCEBE LB Lzt D% 25 4 7 A
Ziz iz, 73/ BOSEERETSA—A—re~< T
7k (FH LKH, 1961) ©X o7,

K BRORER A A+ v OREEE#E 74 s E T 110
C 5 MRV Laotg LAz#%, 0. 1N HNO; C 3 Kkl %
TuxoEkic>& Nat, KY SRR ClllE
L, Clmtx Lowry @B (Lowry et al, 1953) CEE%L
Ttz FfAMOHEIZL Cl-Space A LEA
IO EA KDz,

T4V =72 Hv5B4[YCOOH-] v-7 3 /B
BX I [U-UC-]7 FukspuC #3.0ml D AF 1+ & AT
WmL, 60337TCHMM BEBRME AT vE o<1 b LE
%, VMR %15%=% 7 —ATREQD L LE» KR
RAEFRNVATCTNVa—viEBRE KB % pH 2.0 il
L, Dowex 50, 0.7X 5em # % A% T 7 N ok,
B AR 728 (Winzler et al 1952), 7 3 /E% 30
R—=R— 7= FCHEL, RWTID7 I /8D “C
B 4tTEE % Q-Gas Flow Counter System % T A% 4
V=Y ZL, Fe—r LOBEENIDET I VBICEAL
TMCHEET L HIE L, “CO, oEEAEIZ 2N KOH #
BEIELFRE Y 2 — v =AW T, 2RI
iz *C BB REE L,

BWAN7 2 =177 =v7 1 REBEETE]ER D7
= =T T = v B EERTEEOHIE G Knox @5 (Lin
et al, 1958)1C X - 72,

(i) in vivo DEER

RE 100 2 A% 0 AR oW B e [U-1CT 7' Fy
BE20 uC 2y A L1 BRI BT L, BEheisy
HL75% =% 7 —CBREH L, in vitro & FAREDOHE
TT 3 /B0 "C e s HlE L,

7) HEEE

WEREM () » ¥ BER 3 HAlL Y &EE L FHDY
CEEL, FRIBHE T,

-8 o & R 4 H AL X B IR
FBIFEE % 1 H 100 HEfTI0 AT - 720 BEERIE O A 27
Y —vaREEh R L A—%8 L EFHOHT —~7
v (Diet Carrier) 230 UCEEIRHEI NS, Mo Ay
V=V RESWEARII VA= R B CHRERE DA
W LCh B, OXMERBIFBOBS I 1 H 100
FatT 6 BREOZEE & To7ce A2 ¥ —v EOXDNIE
OMEE 52, ORFEOBACEEYED 2 LaHE,
XEEOBE&ECE\mEBE LR LTh %,

REBRE
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RBEE
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AR O 7 2 = VN VEROEII A BEF LT B L X-1
@Rt T e BRoRE e v Y vEBROPRNT B
RB-THEEL4~5HE X YIRS LIS ARIE
AR Loy, BURRESEN L, S0 L5+
¥ vy vBodkei 2 B0 BY S - TR L
F&hi s EnRBE R, Lhl, BRTE3%L-7
22T TV 3%L-F ey VEBERMUEECE T
L7 = =M ENEVBBORMARD S LMK -
Too —H3%ET 3/ BEE INCREOA CAERKIOE
H2 0 2 WAL PR %258 B X b B
LIRLCERBR LR UEARCRE TS L REORT 27
vy B s £ <R CAB RO R b A2y
v vBOBERRbR, T LTFROBAREE
5% 1BEELbHRAL 7 z =L EAE Y BBOHEH
REDOND L5k, 7= eV BOdEED
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ORI/ E L AR —H L CW B2 L Chote, T
DEIR L TCHEBIOEEORAYBLCE 7 2 =17
7=vEF e v VERCHE S AR e iRt
7 = E NV E VEBEOPRINED b,

XFRE 3 %L-F ¥ v DL RE LAy ke
7V F OV BROPMI AR R O —E o BiiEY b o
CRPCEbR SR = = L EAE Y BOBEHD b
Rigiroie (B-10). B 3%DL-7 2 =217 5 =y +
3%L-F v v v R EUEBCHFEYEE LBSIE s
ETXVFOVBOPMIE I %L-T =T F =+ 39
L-F R VABOL D LRAR T -l 7 2=
VOB AR SHE B ICED b 2 B E - T
HH 2 DHERED bz (M-1b), £ tHIREHiz
HEt a5 7 2 = AV €V E vERY R X @ 3BT Pt
B LDBZANTTYUL-7 2 =T I =V ORERMLE
BRI CARAHE Lic. 2 &M T e Ric i
XNB7 2= VENLNEVBREYREY VFOVEBBOEE)
AE-2RoN5M T %L-7 2 =AT7 F=Vv T
LCL S CRACHBNESGC 7 z =+ E Y
BB LERET 5055k 7 v 50 v o JRbgE
THEED o To, BB ECEFRABERT Lhey v
F2 VvEBBOPRES—BECEE L TO®% T s =AY
v, hErvFUvBEbCERPeishie <
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WEES
GOF 1600
:I .
- 30 i {300 =
5 » i1 N
~ | n o
2 = ” E'E
T2 I =g
23 Pt «
o ° 1 ] g ©
ol H .
’8 = i1 B =
s 5 |} g g
5 o i s
7 E' 1 1 ® 5
® i : b :
R ' S0
< 1 =)
ge fo 3 t
<L A A i
i ;) o ! :
Q‘ Py / LN ' \- i
.(\( e/ « A/ V I
o o, v N, 1 i
. 1
SN V\f\ e
0y : v ) sesroeessce
10 20 30 10day 0.
o 7%L-Phe ~fe——Normal
B-2 7%L-7 =227 5=2vR5AEBORDGRYELS

— 134 —



T =TT aVvRELMAT I /B

VEDZ #\EEHTORBOMF 7 2 =17 7 =
v, FeYUERERLTARS L (FE-D), ToORH X
D ZHOERTE L NERBEREHRISH HOMIL 3 %L
722 NT T2V 4+ 3%-F ey vREERCIFROM
h7 27 7= VEEHRECE LEL R R LT
WieREBC e v VES AR O ERAYIR L, L
LRy VL 72 =275 =V FRHE
LD ENTCH ol X3UL-Fr YV VY DEREE
ZIBECISRF v v VD EFERGED b 3 %L~
T 2TV ERBCG Lo L TED ER
Aoty —H3%DL-7 2 =T F =V + 3 %L
Fry Vv ERE LR CEFr Yy v FRENRESL L
LB 7 =T T =V NERC EAH LT,
T%L-7 2=V T 5 =2VEEBRCE 7 =75 =Vl
R EBRARES ORI T RO & B CTEWEY
RL, Ferey VERERECE EE 5T,

®1 B57:/BREGROOLFBT7 c=rTF =V
R0 )

pmoles/mi
Condition
Phenyl- .
alaeg}ge Tyrosine
Control Diet 0.07 0. 05
+39%L-Tyrosine 0.40 | 0.90
--3%DL-Phenylalanine+3%L-
Tyrosine . 1.50 2.14
+3%1L-Phenylalanine+3%1-
Tyrosine 0.78 2.70
-+ " (Mother) 0.25 0.75
+ 7 %1L-Phenylalanine 5.10 0. 26

REFEMERERT DWW TA S L (F-2), WTho3%
T BBREERCE Y 22T T = v K LB R
DBCET LT 22 p-nf FrFU 7 2= EAYE
VBV EE R OB I L A SR BD h5T,
MFg7T 2 V87 ¢ ) REBEEOFRRIFEM L7 3
J BORIHCHE > CHENC TOMEE RSB o b

oo TU%L-7 2=V T 53 =VvEBRCII%T I /B
BEEFARC 7 2 =07 F = v KB UBERTEE RO
Ve T L7 =7 S=av-a-r pJVE)VEET 3/
REBEEE, 722175 =V EAEVEET 0 RER
BRANDEELER AR LA, Friv-a-r 70
ENBET 3 BIERERERD T Th B R

LCHEMEDETER Lice X pnd FEFV 7220
AV BBRIUEROBERISHR AR Th -1,

KEIUPL-7 = =NT T =+ 3%L-F vy VB
YaRPFeYVFOVBBRT Y « = VN E v R
O FENZE R T REREBREc SV OB ED
oo M7 2 =ATF =2V, 5w v EOEEY O
7220752y, ROFrL vOl7 3 7 REEEE
FBRO7 2= VT T = v KB LEEEEEOLE I >
RO HIE 21T - TA % L K- 3 @R 3 Wil Mihs »
YUY VO vBOEI R LCEL, 7
L= NANTF2VIET 2 = A EAE Y B E G, 7
= =0T 5 = v KB UEERTEEE N O 28 » TRDO—i%
FMDNR, Fr V-7 P INVERNET I HiEREE
FRIMHF » v v EOBE GBI & ofEER LR LiDF
7 =T T =V RREINT AR e v v RN
EH X VEELR T 1H LT L OEERERHC RS
LCHD, 722752V —EYAEVEET I ) EER
BRIME 7 2 =AT 5=V REET S L EKCHES
HRPERVRNTCT 22 VT F=v-a- » RN
M7 3 REBEEI AL 0 BERCHEINCRERN
WENRL 7 2 =T I = VERRDT S LT b OBEE
TEME S SUET L,

N7 z2=2ATF=v, FrivogEREEHO LD
BENDFEYTANCHDLLE-SERTMLC7 2=
75 =y ORBEGDOANRF e V- b 7 &L
B7 3 REBERCT L CERREESERYRL, =
DD 2 =2NT T2V T 3 EERER p-M Fe$
V7 2 = NENE Y BECEER R T DR EEY b B
EVEREZRE B ole, REFTH oL EROESR

R2 BT/ BREAROFTEBEREE

Condition Phe-Hydro* |Phe-aKg-Trans**|Phe-Pyr-Trans™*|Tyr-aKg-Transf* pOIifiEa)slt—lzi
Control Diet 1.02 60.1 66.5 37.0 6.96
+3%1-Tyr 0. 43 72. 4 108.0 86.0 8.85
+3%pL-Phe+3%L-Tyr 0.41 81.0 63.1 41.6 7.83
+3%L-Phe+3%L-Tyr 0. 48 90.5 112.0 50.5 7.92
+7%L-Phe 0. 41 79.0 71.7 30.8 6. 56

*Fay K7 Lo VENEVEE Ppond Fedv 7 2o VA EVEROEEERCHl 7o (umoles/g-Liver wet

wt./hr)
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% O % 4

Kmoles/g-Liver/hr.
1001

Phe-pyr

Hmoles/g-Liver/hr.
5

1
Hydroxylase o

D
w 501
£
E
3
ul
g
> -
=
ok i ' t I - 1 1 1 L I ! A JO
Hmoles/day excreted
in Urine
1
XTO 200

PPA . o—e .— o
Homg o0=——o0 ——u
=
[~}
|l

Hmoles /ml in Blood

Phe @re—-® ——=
Tyr @~memo

Bl-3 3%L-7 2=2nrT73=v+3%L-FryVvRSARONFHHERRFLOEGHROR P, MAWEDCES

£ 3 WhHEBERFredTs7 =475 =2v, ROFrny vRBEYORE

Additions | Phe Hydroxylase* E‘Ez;?alr{n%nase** 'PI)‘}rl:;lan;;inase** %z;;?alr{nginasei* p~HPPA Oxidaself
None 2.02 58.4 58.2 25.5 9. 36

PPA 1.28 17.7 9.86
p~HPPA 61. 6 63.7

PAA 1.48 58. 4 60. 3 13.4 9. 60

PLA 1.14 61.6 60.0 17.1 11.1

Homg 2.04 60. 6 61.0 24.6

R oBE: 0.5mM
BREEOMY FXFE-2:@ L

PPA: 7 s =V, p-HPPA; p-~A Fuexv 7 . =V ENVEVEE, PAA: 7 = = /VERRR,

PLA: 7 = =3 ®, Homg: 27 vF v /g

BEDONDZNEY P RET 2B 2 BEXE 2
Vo7 2= VTS =2VEMAT 4 7 ARTA VE L~ b
L, 72=aA75=2vRFry v e & CpfFex
V7 2= NVENEVER, REFVVFOVEL A RAD
HREG O EREY BRI L, K-4cRAbhs in <
7 2=NT =V EmMBIERC SRy, kel v
FOVER, p-nAd FRFVT 2= AEAEVEOERE

UBREEARL, 10mML-7 224752V A5 4 ¥ A
TRBCLETOERBEZRD LT LELAF 4 ¥
ACF ey Y ERMUCE S E p~f Fefv 7
2NENEVEBROY RSV SO VBBOER R v
VBB - T LR« OREBEEYII A L SFT LT
B LEREOBRMNITED bt -1,

FREENTO 7 22175 =Y, Fuv VvRBIRC
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T 22T I3 aVvREBERNT I /B

Tyrosine —o—
[
T

Homogentisic acid—e—
—o—p-Hydroxyphenylpyruvic acid

Mmoles formed/g-Liver/hr

o

10

] I [

Phenylalanine

mM
10} s

Mmoles formed/g-Liver/hr

®
Do
(=]

Homogentisic acid—e=

'—0— p-Hydroxyphenylpyruvic acid

ot
—
=3

mM Tyrosine

E7 =27 32y ROET R VEE
T oA o H

= 4

Stt AR ey OEBEER LA Fra—F Y VKL
HEBLRI Lo(-5), 2EEORER 2BE e
7 i/ BEBRRCEEFEYEY, KEOKHE LD
CHOBRLTHZLABE Lz, Ll p M FrF
v =AY BRI T 3 ) BREREROE
MR LR 2 B e M EHEE T 278 Lice
7 2 =T 5 ey KB CEERTEIC BT & b it
720

2 B7xZATI=BEREROTZILTI=R

HROZEL

%5y AOMBCEBEHE -7 24T F =V B
AKo5r2 3t N-6CRONIMAELRERLY ==
AELEVERIHE L4 BB EORPERER 6
moles/m! WE LMY = =47 7 =VEbEHEE EH
L 4 pmoles/ml % BIET B EERTH, 7 wv v ORI
BRI CE ot —HREhEY VY vEREERR
FaA CHLRT 7 = =y bV RECE LichkiE:
Rl L LEBRT ¥y BHRERARL S T LRAP
AD T 2 =V E Y O PRIIE bic & LREERT L
HY7 22752V EF L, @7 2=A7 5=V
HFHIE RO R REEE Y 2.5 & (-0, EBE TR
= =207 5 = KR CEER SR I ST L, 3

80
#moles /g-Liver/hr D\
0
60
Ch
40
______/’—0
i —e
20.__/-0
|
u L |
I o . !/l
0
0 1 2 3 4hr

O Tyr-aKg-Transaminase M p-Hydroxyphenyl-
O Phe-aKg-Transaminase pyruvic acid Oxidase
® Phe-Pyr-Transaminase X Phe-Hydroxylase

B 5 Wh#gEEFtcHds2—5yvoRE

#moles/mé:

o—e S
-/./o\._,o/_ \: :
§ 5 15 5100 200 day

o Phenylalanine in serum
® Tyrosine in serum
- Phenylpyruvic acid in urine

% Homogentisic acid in urine

E7 2= VT 5=y RERO KPR
hEOES
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¥ O g% #

R4 BL-7=2=2175vVREBOFTBEBERLTE
" * Phe-aKg** Phe-Pyr** Tyr-aKgk* p-HPPAZL¥
Condition | Phe* Hydroxylase Transaminase Transaminase Transaminase Oxidase
Control 1.78 52.0 12.6 21.6 204. 6
High Phe 0.34 63.7 16.0 26. 6 216.0

BREEOM Y FrF-2 AL

73 REBEREEE FRYR LCwe, p-o T F
BRIV 7 2=V EAEYBELBERIAROES LER
T LB 2 o R,

B AR OfFPHEBREEEC > L CRE LT A B
&, 7 2= NT T =V KBBWEER, TN T F v —a-
TIYINENEBT I I EEBRE, Frvv-a-r b7
N EVEET 3 BB EERITERO L CE LuER R
M, 72207 S5=2vEL—EVEET I ) BIEBEEEE
BEARTEL, BOMABTETS, X p1 Fr
FU7 2= NEAEVBEMUBEROTERERE CEICE
< AR OKBMECET 5,

WNTT7 2 = AT 5 =V ORBRALBZEOE R -
WCREIT AR, A B OBR. ERe o vwT -7
=NT 7 =vO_EAMHRBRYRS A, Bl 1-7 2=
VT T =vE 0. 2g/kgfhkE DO EIS C30RE T 2 B O
BEL, MH7z2=r7F=v, FrvvOBHROR
HY 2= ELEVEREEML A5 L R-TE Ao 5 0
$ MROBYECHRPIZ 7 = = €V Bodht
D, TOHRREHENFY = =17 5 = v DREHE
=B U T, 17 3 2 EBoEEL 2 Blic KB X

Hmoles/ml
Monkey

3.0

15

Rabbit

n, N ARERR, tR4PEofetx—vERL
oo ILRRROCHBR CRIMP 7 = =7 T =V SRR
AECET O} L ry VELBEIEL, LD
BEAHHT S, A BTRETIH 7 =75 =
VEPRFECE LT e v VEREE LRSECEL
T2o AT = =7 7 = v OB A, R CEEH
ThY, FR, AR 2BcELUEDY, gB, KA
T 72275 =2vsry vyRERVBARPRCE LS
WEER D22 E3 5 b,

3 BAEHT I/ BEOLTL

AR CEREND 3% 7 I 7 BBRAERET OMPNEH 7 <
JBST RS S L (E-E), MB7 x=AT 5=V OlE
bbb TR AT 7 2275 =VvE
BERDTENTH LM, HoFry VMR TOBEL
T LU 22 IR A E R, —FRACE
PERECHEET AT AT EVEE, 83 VE, V-7 3
JEBOERBIThO 3% 7 I JBABH IR
ERRED b, LK LI 5 RBEERED b
DEFFROBTIUL-7 2=V TF =2V + 3 YPL-Fr Y
VOB TR I NVE IV, TASASEVER, V-7

O : Phenylalanine in serum, ®:Tyrosine in serum
O : Phenylpyruvic acid in urine

Rat

0.2g L-Phenylalanine /kg administered

o 0=0 \O/ Q. ®
) 5
tt

B 7 BN r=r75=v _EANAR
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72T S5 avVvRBINAT I /B

K5 B73/7BEEARONPERET @/ BE

Amino acids (umoles/g—wet wt.)
Condition
Asp Glu-NH, Glu GABA Phe Tyr
Control Diet 5.73 3. 89 10. 4 2. 42 0.09 0.11
+ 3 %L-Tyr 6.00 3.80 10.7 1.92 0. 07 1. 38
+ 39%pL-Phe+ 3 %L-Tyr 5.50 3. 65 7.54 1.70 0.12 1.35
+ 3 9%L-Phe+ 3 %L-Tyr 5. 56 3.92 10.7 2. 04 0.07 1.15
+ " (Mother) 5.82 5.00 9. 44 2. 05 0. 04 0.10
+ 7%1-Phe 3.52 3.70 8.93 1.45 1.21 0. 26
K6 RML-7x=2A75=vREROMK, #HK NKOEEET 3 /BHE
(pmoles/m?)
Tissue Brain (umoles/g-wet wt.)
Liquor Serum
T Amino acids Glu- -
T Asp Nﬁ Glu |GABA| Gly | Ala | Phe | Tyr | Phe | Tyr | Phe | Tyr
Condition T 2
Control 1.33 1.86] 4.00 2.87| 0.20 0.44/ 0.08 0.05 0.0l 0.01 0.06 0.06
High-L-Phenylalanine 1.48| 1.22| 3.82| 1.66] 0.15] 0.22] 1.52 0.03] 0.64] 0.03] 4.80; 0.16

I VBBOBADELELY, Te=ATIF2Y, FrY
VOB X 2B T LR

T%L-7 = =17 5 = VERAEHOHAR Tk 3 %EEE
L0 AEMPERT 1 BEOBOIERTH - 2
V-7 % BECE LSRN,
MHHEBISHEDHFRL 7 = =47 7 = v ({3E120g)
3 HECE » CRAMERS L, 3BHDKA7 3/
BEE, BRECMEDO 7 c =TT =V, Fri Vi
BOEEX Tl B-ORT T L L, MK BEO7
= ATZ2viEF Ry vRIELTE LWENSRL,
AR OER L RN T IV 2 3y, ARV, U
YoV, 7=V, 9-7 3 JBBOTRLEDOEmN
BoHLNIN, FOFRCY-7 3 7 BRENCZIAA R %
B, XA 7 2=r7 5=V ALMICHE L, <
DRORPCHH IS N7 2 =2V EN EVBORIT 4 p
moles/ml Tk - 7o

—HE7 22T T =/ ABROMNE#ET < /8BS
FRR-TCRTWL, T%L-7 =475 =vEEAR

KT BL72=2NT7=VREBOMK R 8

73
Condition' Asp |Gl-NH: | Gl | GABA
Control | 1.26 1923 5.15 2.30
High Phe| 1.42 1.08 6.00 1.37

BT : wmoles/g-tissue weight, 2— =2 n <} 73
74— X5,

FRk 7-7 3/ BBOFHEERETHED LI,
4 BATI/BRBCRETTIZLTIZ 0%
£

VD EDEBREN D7 = =247 7 = VE T ORH
BEMOMNERRHEL» b, TOBERAT 3 /B
Rt LU b0 e RIET 2 &z bhic,
wFerzy P RMEEYR T in vitto DFERY & &
72 M RIMTAZ 5mM 7 2 = ANV EVERE ST Y
VAR TSR vEL M P LTARBE FEB
T T & <, Cl-assumption & X %l NEBHE 576
WRa KY 4 4 v Ci324% D@4, Nat ik o id
F%R Lic, —HlRNAKSEEAGACED LT3
7%, i Clrassumption % A7/ ClLA 4 v A%l
FRCBALLLDLEZ DD, COL5ET 2=

#£8 =iy b RNEEURERABRERY
KGBEHATE7 » = VENEVBOBE

Tot- *1C- *IC~ *IC~
HzO HQO K Na
I —
- (ml/g-dry wt.) S/rb ;n;)vizhs)/g
Control 9. 20 2.15 350 80.0
Phenylpyruvic
acid {5 mM) 9.65 1.45 266| 105

Krebs-Ringer Phosphate; Na: 140mEq/L, K: 7.26
mEq/L, Ca: 2.75mEq/L, Mg: 2.62mEg/L, Cl:
130mEq/L, P: 16.8mM/L, Glucose: 5 mM/L

Total Osmolarity: 302mQOsm./L

6034 vHEF LYV

¥ JmS A VNTYH Ly s vEERLE,
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NN OO E R RESELLL DT
bBHT LEEDI,
NTIAA2H7 = =7 5= VvRETRA v a1
FL, TI/BOBENLY AT SE T 22T T
=VORBLRN L, B9 bR5TEL, il
DT I/EBOLY AR U CHBEIEDLNh -
72

£ wrey PREREWMRST27 3 JBOK

YRR TBL-7 e =NT F=2VvOEE

Slice/Medium Ratio

Additions L-Glutamic | L-Aspartic b’)’t—éixéligoi- d
acid(5mM) | acid(5mM) | PFE I

None ‘ 10.6 ‘ 6.54 3.62

5mM Phe-

nylalanine ‘ 10.5 ‘ 6. 00 3.98

5.5mM 7 FyRSh /7 v ABRY VAR HL
FHIMBBRCEIRIITCIBEA v f v
v LI,

W7 2 =2NVT T2V ROE7 ==L EAE VEEO Y]
R o7 ¥Rk TEELRET L &-10), 7
=227 5=V 5mM ORMC & - CTBENE, RO
FOMHE S STBREOBRONBED ORI, 57 ==
NMENE VRS mM ORICIREENE, 7 Vv
LR L, BRSO NCHER L, Bib7 =
=AY VERRIFRAER LA THET S 2 L AVRD IR
foo HIZ 50 mMK* b L 210 7 R SR Lo
BREZR) 27 = = A A VE(5 mM) OEEF
THED NPT,

F£I0 ey PRMEBUR RT3 7 F ol

HEHNTBL-7 2= T S22V ROE7 2 =4
ENLNE VO RE

pmoles/g/hr.
Additions (5 mM) Oxygen |Glucose |Lactate
Consum- Utiliza- [Forma-
Mﬁuon tion

Glucose 50. 3 44. 2 20. 5

/7 +L-Phenylalanine 45,1 41.6 19.6

/1 +Phenylpyruvic acid 40.3 31.5 28.7
7 +K*(50mM) ) 80.2
V7 +Phenyl_’;i5§2x(zé%ri% 44,8

W Y-7 3 JBBORHREHT 2872 =175
=VERIEOBELRIT T8, ANMEEY R & A v
[MCOOH-]v-7 3 VEEEE L D Y v x s VR, 7T AT
F VBN DOERE DL LA L AT N2 (F-11), 4mM
L-7 22 ATT=VIRMAT 4 VATRINDGT § VB
D MC BEEEDOMABDERHBRD b, V-7 3 /B

BBOSRAVEEIND Z L BRE I N, XAMEE
YR clMC-17 ¥ g d AV IFRAEM bt 5 388 7 2
J B UC BEHEOH AR R TINTAD & (F-12),
4mML-7 = =247 5 = v IRMOBECEREI o7 ¥
TIESE RO MCO LERBD T3  E BRI T
RS ET L R R RO TCA 41 7 L OTHEERRIT
W7 o7 T2V AT 4 U ATHELYRT HMEIE
ETLZERTRBRINI,, XX IV, TAAGF
Vg, V-7 3 J BEE~D[MC-]T F BN b O UC K
BOMARLET L, 20 4mML-7 x =7 7 =Y
WETERN Y 2 =47 YV RECERMFDO7 = =
75 = VBEC- LT B,
*11 xrEy PRABEEYA BT 5[UCOOH-]
T3S EE D T 3 B0 UC-AHRERLA
BT BL-7 2=V T F =V OBE

. R . .4 Y-Amino-
Additions Glutamic acid| ASpart1;: acid| butyric acid
pmoles/g S.A. | HEmolesg/ S.A. pmoles/g SA.
None \ 7.09 M%‘LM 8%4113@%4
4mM Pheﬂ 6.43 1802\ 1.25 12116' 12.6 43791
nylalanine
S.A. Hlk4ise

5.5mM 7 Folgdat 7 V7 ARBBY v ¥ v
5uC MC-7-7 < JEER L 5mMY-7 3/ BBk AR
foo 37C, 1A v A v sV

KT in vivo DIREETE 7 = =47 T = V IERR
W7 3/ BREcRETREY R L, [MC-17 FY
AR OEMEETECEA L, 1Rk K0 PR
73 BT EAE s UC ERE R IE Lis, R-13 1
ZLNARRCERN 7 = =7 bV IREBR CllE0
7 3 B0 UC HigEEeE in vitro D3RR : REREAD L
THY, e v-7 3 7 BRBICE LWED R R,

5) LB T z=Ls FoREBTOPERER
Bl 7oA77 =vRE%6 y HE»BH-8 R
TR R R CERBNCEIRE R £ E k7o
oo WAREFREICLR EBREL BB~ CFERAET
DIEANRED b, BrOXRERINEE X T s
AR - SRR L ORICE LERPED b,
Bl kis 5 H 3 Cxd BB L IEAREK90% L Tic 2
L b b b3, FRETHIoRHcdizEAY
AN RTRETE D, FEHENOFELETLRED
7o (-9

% ES

HBICERN 7 = =47 bV REXELS L3 Y
CERBET =TT 2y, FrYVENEYEZEERA
THT7 22T T =V, FrvvORBRICOWCRE
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T =TT =V

MW7 /B

R12 E=rey PRMEEYWRIEST 2 U-UC-F FoyEnb&7 3 /B~ “C-idEnM

BRABEHNT BT 22 VT T2V OBE

Additions Glucose | MCO» Glutamic acid Aspartic acid Y-Aminobutyric acid
Utilization| Production| wpmoles/g  S.A. pmoles/fg  S.A. | pmoles/g S.A
463314 3402 3623 2088 4825
none \ (100%) | (100%) \ 565 ooz | H10 Qoo l 119 (00%)
. 3138 1525 36946
2 mM Phenylalanine \ ’ 5.08 (86. 8%) 2. 60 (73. 0%) 1.10 (76. %)
. 65874 2882 2395 1376 3651
4mM Phenylalanine | J0°07 | (0,770 | 456 Pl 2w B0 0 Bl

S.A. R EHE

AF 4 oAl U-MC P RPuBEL55mM 7T Folsath: 7 V7 AKEBY v R AL,

4vav L,

RIS EBM7 = =rr P vRARMcEsT 5 U-MC-7 Fyfinn

37C, 1RHA vFa

£T 3 BAD MC-HEEHE D RLA S

Glutamic acid

Conditions pmoles/g  S.A.

Glutamine
pmoles/g  S.A.

Y~Aminobutyric acid

Aspartic acid
pmoles/g  S.A.

pmoles/g  S.A.

Normal control 10.0 717 4. 43 927 3.75 398 2. 65 985
Phenylketonuric 8.93 414 3.70 642 3.52 274 1.75 475
S.A. HipateE
20 pCHC-7 Vo Bia Bk B T EIcE A L, 1 BB CEmEERNE & 0 B L,

Projector

h’\"
-
/ 2 ] Screen
N7
ASEs
7~ /i

Chair

—_—
-
——
-—
——
~—~—

Recorder

==

H 8 mA¥EAXBEE

Bz ie, ST 3/ BOBMEDE I L - TRFKr
HHENRS 7 =« = VNV EVEER D AR E T U v BBOERE
BRIE?, £F 1-72=nAT7S5=vEBHRCRPRE
V= NELE VBRI ORFE T 2T T
=V KB LEER CHEB IR e » BRI DT = =T
SV RBREREB CHDE T 2N T 52V T L R
BEFECL-T7 2= EAEVERE D, RO

INHORKL, BEFREEINID-7 22T T =k
7220752V KBUEBRERC 1 Frev v b
INBOTERL, BO -7 3 /EB{LERCLI-T
T2 A A BB Bt (Kotake et al,
1922, Chandler & Lewis, 1932); # - C D-7 =z =17
5= VvREDBEDEYCHR LD T ==V PVIRD
Pl X F BB LY RICT 5D Thb, X 3%DL-7
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B0 % b

Om——0 Control

[ ® High Phenylalanine Feeding
Right Right
% %
100 100
50t 50
Light-Dark 0-X
\ /.\'/.
[ oo
0“14||||||4_1 0’||||1|
5 10 5 days

B9 HRuEERBRRE B

r=NT 52+ 3%L-F ey B L 3%L-7 2=
T5=v+3%L-Fr vEECES v v VIEN 3 %L-
Fry vHEAREHIVIEMAEATLEOE -7 2=
7 5 = v RFRKBLEERIC X » CREf s Tk s
R VAlbos R CHHEELBND, £ DL-7
22T F VBT -7 22752V Db M
7 2275V REEER LTS DL D-7 2=
N7 Z = BEATCREI SR BRIR T =T T
2VEERDTWE3DLELRTMER bRV, T
CRLT%L-7 = =75 = VEEHCHIR 7 = =
77 = vEGERACEL, Fed ey v EREECE
EE07 2= b VvRIERECL LN LD EEED L
TR TH - - (GFH L BT, 1965) X ch & B s+
BL-7 2= NT 5=V ROEELORBEYOEE L7 = =
NT T = KBRS LC T s 2T T = v REHEE
P RACEEERAARL, X7 220475 =v DR
BWREMR T AU OERC ST E 7 2=V T 5
=2V AF LY ARCA vF 2~ b5 EI0mML-7 =
=TIV CRRE-TFr vy VEBRBRIR D 2R L
oo XFmvv 7 3 ) BEBEBERECTLCL 72207
7 = v IREEYCHEER 2R LA ¢ 10mML-~7
E22NANT TV AT 4 VAT p-~A PR FUVT2=b
EAEVEBRO RS VSO VEBOEREERCED L
oo LA L7 = =7 5 = VIRBEGRER S WE
BHIbEF R Y AT L UARTCA vHE o1 b5 &
Fr Vv IinbORBEYILF = VBEREINT AR
STEM Lic, YUEDZ b7 2 =A7 T =V KERL

BEROFrL v-a-7 b SNV EAABT 3/ BiEEEEE
7 = =n7 3= v REIEGC L » THLrcHELR
AL O LHEBEIN, BREFr YV AF 4 v AT
p A FrFr 7 =2 VENEVBERBE A2 VT
CUBERERESETLEE TS L bp-~  F
RE Y7 22 VENE VEREMEEER O REHEEIZ Y
HL, p M FrFV 7 220NV EVBEEETAE
L EbRAESVFUVEBIIEBITT LD LB
Bo WEnT3%T I /BEEHCY 2 =17 7=V KB
MEEOEEMET LT3 L3EBE0Fry vERE
Crb74—F Ay 788y, 722475 =vREE
YO ERER L NERNCE VKR THY, T%L-7
= AT avEBERCTCEDORCFrRY V-a-F }
NENRT 3 ) REBEROEER T, v o=
T =vRHMEHC L AL DLE L bR, BILT %L-
7 2=2nNT FavAEEELUCERBRCRY SV FY
VBB O — B Fi A R T o L ERAEEILC X
S TR 7 2 =27 F=vaNEP L, 7277 =
VRBEMC L b F RV V- Y INEATET I ) E
EBEE~OWHFERINS L F ey ViR
P p A FRFV T 2 =AM EAEYBY B ChEeY
vEU VBRI ShRP~glc 2B I s /L
Rigans,

WE3I%L-7 = =/AT7TF=vFr/EECRLR
R0 BlnEacmE-T s Achifh7 s 2 BE s Fh
B ETEME D 2B 2 o He X @ CREBRIC B R L e i R o
b, 7zanATI=v, Fri/RERCIIRORR
HIAREENE T B LR SN, lIbET ¢ /B
B (7 22175 = v KBCEERTEEARZIER
DV NATECTVAEE) CREREN S E D L-
T ez AT 5 2VIEF RV ERDRECAREDF m
R T e C7 2 =T T =V KE{LEBROTE
R ETH Ldd, T EETLUOHRMPIKC 7 = =1
TIS2VvRERLY 2= VT 5 =v7T 3 REBEEE
FHExH, RPC7 2= EVvBAEEEING X5
Clch, 2DV ==/ ELEVERRTCHRI LT
LR CEYRMD 7 = =T 5 = v REEEY S XU
CHENLTW53DEELbH, ZhibilaTFnrYy
V73 BEREENRHESR, Iy ey VR
RIEHE L bErcE-REC 3 00vb b p-r A
Fr$ 72V EVBBOERPI ML D2V
FOVBERTPCEE LR /h%, BRIMIHP7 =T
Sk 7 = MEAEVEEENE T OMMOFEEL & I
o CRPEHE NS, RNTCZ DX 5 iFEEE 0P
MBEC L T Y = =47 5 = VIEETRD L= v
VT3 REBMEAOMENERENEE SV T
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P e=A TS5 =VvRBEINAT I /B

CVBOPRRPES LEL DN D,

o0 LS EREHETBRcC LT =T T
=y, ey ORFEAFPNCETTIb0LE
212

L% L Cohen & (Chan & Cohen, 1964) (k€L E » T
Forryyv7 s ) REBEERA Fra—F Y/ VL
o THIBHEEINL 2 L%, Fio Knox (Knox & Go-
swami, 1960) HlikENEy MFT I Fra—F/ Vi
BETLZ LR L TCFrv-a-r S ENERT 3
) REBBESBLFEINEKBC p-~ M Fr 7
= =AM EAE Y BEBEEROTEEET 84 bhvic L #tE
LT\ %, Kenney (Kenney et al, 1958; Kenney, 1963;
Kenney & Flora, 1961)it—FE&#B L CF v vy v-a-7
PR AT ) REBEROREEENA bR, B
FOE—rRh5EHELTE Y ChbREREKT 2
R E Y OIGBBOELE YRS L, FEEIRRK -~
4 Fra—3 Vv R EERCS UFREESREE O
AR A BE LR sbFr v v 7 3 ) REBEEREN
SEXNL LA 7 22T 5 =V T 3 BB
LRTEEN LRT A 2 L wle, L Ladb3%L-
T =T 5=+ 3U%L-F ey VIRERTCRD AN
g0 BINEE CEET7 I /BT 1 LREBEEEE
FoMHY R LTRECEELE 2R L, Knox O
&34 k570 (Knox & Goswami, 1960) R V7 31/
EEBEEOFEER C o C p I FRrEFV T 2=
AMEAE Y BRI EEEOTEEE T WD 5 o LAk
ot, COX RENS T 22T T2V, FRVYV
REZ O BEHEBITEC A P v AR X SBIERE N
EVOERrdELEL, BE7 3 VBREC X 5 TH
DEEFD v S CORBRMRIRAER 5 2 EWEHT
BAHLELIONA, LL7 22T 5=V ROEFry
v OBENCORBBEAER CBYNET LT 5
TR L EET S o Lk,

ERAYBL-72=AT 7= vEEKCEHE T 5 L
AREBBRCALNZ LI RRFO7 2= E L ¥V
B, ke v VvBORBENAEREEDORT T =
= ANV BOZEBEIC RIS, Fem
ey vEEOFELWENERLZ L7 = =
NT T = vEBEYEECHERET S LR, T ok
o aRER» LB R L&A UE
WEE LR LA 7 = =47 5 = v KBLBEE O
HEEROY L E LWET AR L, ERIG7 ==17 ¢+
VIR R 2 R B X Y ENFESME TS &
YR nt, T 2 =NT T2y TEARREB LS
A B KR, AROMHT7 3 7 BEGHOKENH DA
LROAZ—VERLLEAOTHY, FE, ARk L

CT7 =27 T =V, Fry v RERVPEERCETE
HrETbo L Bbhi,

39%7 3/ BETAROMARCIMED 7 =17 F
2VROF Ry Y OBEEHIEI R TEHLE, A7 =
2AT I =V OEBR LM LTEOMAKE D 2 F
N B D CEsCHi F v v v IREE L I3EE
TLUTEDPRAENRT 5, Chirigos (Chirigos et al,
1960) X 1L-7 2 =7 F = v DI ALER LT L-F
2L vk in vitro TC49%, in vivo T25~55% DA
EDEDLZ EHEE L, Neame(Neame, 1961) 3 XER,
KR BEYECFry v 7 =T 7=V EEBEH
EHERTEETR LTV 5, BEOREEPHIL-F 7
YVEL-7 2 =T 5 = O LACEEERO L
HZ DR DbNI, ¥L3PL-F 2= NT T2V 43
%i-Fn v ABARTCAELNATROFNER L v~
FRrIVOMRANDE D BRSO L 5 B 1T Uden-
friend & DOE (Guroff & Udenfriend, 1964) & —% 5%
LZAHATHD,

XEBEGAELCT%L-7 = =VT 7= VR T
FHETD LB 7 = =47 7 = v BB orofEc s
MLMAN7 = =7 5=V BB EE LinhRk
DN T 7 v v D FRREBIENC7 2=y by
REBBCRONABALIBU LD ORELN, L
AL, invitro TD7 2 =75 =2vDL ) ZHERT
ZONBYF/ AT 4 v s H=1.59 X Y i&hcE  B¥/i
FEHL0. 237 C in vivo CikIMENIMEEFT % 2 CREEhEY
L7227 F=2VvREDERTODEEELONR
WHRTh oo L LIOBAIMPOF ey v ORE
X AEEFER DAY, 5\ ik Udenfriend (Guroff &
Udenfriend, 1964) D R340 &% in vivo & in vitro DAY
BB L B D DR TCH B,

fhXaxAvCoaERESER » b 3 KM=
0.318% T%L-7 = =N7F=VEEARLBLALE
LWEMELITR Y, ol MiEHK 0.133 Cff
WL IE e O LIBEERL Y, Borek OFETS3
D L —F LTz (Borek etal, 1950) —HFE7 = =/v
75 =vHEBOAR, AEUE CIHACRECERE
CHEETDHINRIVER ARV, TASTHUE
DN EERNBLT HERRL Y, R v-7 ¢ 7 Bk
MNE UL BDT5ER LB, Caver (Carver, 1965) 1%
= —F VRO TN 100mg D L-7 = =75
=V RBFEALISSEOMPERT 3 /Boh1 ey
v, vV, Y-T I BBOBEL VA I VORE
%D 120 DRI INE IV, TASNGHFVEE, Y
vV, VvV, TS=2VOREYRDTUN %, FDOH
BiCIIRaIE & LC—T VERBr FIVTER Y, fEko
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REW B 5 D (Dawson, 1950, 1951) BREMZ & » CHES
PIERERE T 1 VMo BNV 7-7 3 B
T A 2 LML N TV B DT O AR OLER
bHLDEELLND,

FlT e VENVEVBRERBE CLA 7 22T T
=v-a-r P IARABT 7 R BERINERCD
FEETHZembhte s (FH L B0, 1965, Fon-
num et al, 1964), - TR Y AFhic7 = =
T2V 7 2 =N E VB TR IR A R E
ZONDe L LM bEZBLE7 2 =N T T =vEE
DEIENCIRBNE 7 2= AT 52V AT 4 9 A
TAvF a1 b LRI 7 =N EvERY
R R s b BN T 7 = =47 5
=2VRT 22 A EVERE AREI IR T FEIRDB
A S EINARDEE 2 b L5, Goldstein
(Goldstein, 1961)1%2. 5%L-7 = = /7 T = VIEE» B R
BERCEA LA 7 2 =4 EALEVES, 7 =23
BB LER 12 BH OB T 7z =L ABYBRIBL
PR BESRRELRDBERDEANT7 = = VHBO
B ARRRE TR D, /07 2= A A VEEDRBIX
fANDESTLRAETCH -0 L WE LT 5, o T
B EE7 2 =7 5 =2 VvBETET in vivo T
3 in vitro THHBHN CEED 7 2 =T 5=V RE
L, MECTHL0NEORBEHDOERINS Z 21X
BHCEBHRS,

FCTCT7 22T 5=V ROEORBEGDOMD T §
J BREC R THE Y B L,

EFR7 2= ENE VBRET CUIA A1 v ¥ o
A b LTEOBEERENT S LW EEMELR
D, —HE7 2o VT S22V AF 4 WARTET 2=V
A EVEBOERMT bR S LE L LB KTA
THCFRNCRBECHEET 587 3 VBOTRAA
DY ABIIRE L ED < Lin HERIICELD & ¥
NTEH, EREE7 = =7 F =V IEEYOKER
WCT7 2=V ENEVEBRERENCE LTEZDET
BEOEREYHOMCEL DR EDLDTHD LITE
2 biievs, Neame (Neame, 1961) ki3 BB EY)
FaRuvwicsE) ¢ -t AFY Y, L-TAF=V, L-F
=gy, L-FryVORDALZE L-7 2247 7 =
VIZX o THRAHEAYZT A LR L T2 REED
EEBENDF IR IVEE, TASTEVE, V-7
BEORY AR LTCIE L-7 2 =T 5=Vt 4 {E
BARCH » 7o

BRI TABECE L- 722 AT =2VRMT
RO 7 FoiiNeg, ABER BRNEEES BT
HhClkdh % 1D LIEER RO TCA V1 2 LV DWJ

DRBAVPBREOME LY Z T, LrL7 2= E0E
AEBTRIICHE 7 F o R LRI A U, SLEETER
ER50%in4 % &5 TCA 1 7 v COFTEIEEL
PRI bID Z ERRDEINI, —HFE7 ==V T
5 =2VvEETChUC-7 FUENDLET /B DREH
BOEA L "CO ERIMMET LCRD, 7 2=AT 7
=VEBETCRAT : VBEEREL L, B 7-7 3
J B ERCEAT S - LA S B ER L
77 22T 5=V EEEERINCEORBESC X
o TIEEZ RO TCA ¥4 7 A OWRBHRZ L b,
FEORER LYy FROBEBNESL Y, TOK
Byor s vE, 7TASSEVEBOERLIEEN, B
CINE L VEBBORKBWE ChD V-7 3 R D&
BAMETT 50 LEIND, —FUC-Y-7 I /B
LA RIVES T AT E VB D BRI A R
LCWb2 i ¥-7 3/ BEMOSHERAMERE LT b
Lo LEEN, 7T FYHEORBETC L » T Y73/
BB AHAERE L LTUH bh e 0B SEMEES I
BhDLEL B, 20X S CERROTERET &4
RRDIEE L W S EEN DV E - CHMA 77 1 7 BB
SE BT 5 b O LI NS, Hanson (Hanson,
1959), Tashian (Tashian, 1961) B 7 & 3 v BB R
WM LT 7 = 2 AT T =y RO ORGSR
EEFAAY SO EARE LTWER, TORFCKHER
BEREED TE <, EECAKRRTOMRE CHEEMD
S TWBEDEEEZ B,

FITUL-T = =T T = EIE E RO T
7 oA EA L in vivo CIRMPIEERET §  BaIcEEA L
7= MC IEHEEIT in vitro DEB:RBORERTL D E
Buc B 7 = =47 bV REEER TSR T Py ER
HPEEINFOMEL LTT7 3/ BORBEEMET
Ligie v-7 3 7 BB oW Tk 2 R b (e S duUli
EBNEENZLUET T A b0 ThaZ ERHLNE
(A ol

BEC e Lcin & (CEBPfl, 1965) 7 %L-7 = =/ T 7
= VEABHEER, 3%L-T7==ATF2V+3%L-FRY
vEEEBER ORI 2L T T R BRI EE L T
Dtk D, T%L-7 = =T 5= vEBEEREMO 2 #
I L CEE OB T OMEAR Lt BREAV
AR Y CrEYE i oE Ry BRECHEIT 5 2 L kRS
Chole LnLERBEL-7 2=V 7 5= VEBRET
SHABR RO L5 B ROFY CREF LLER
FED bR oo, BEOREEIELELTLN
T A RIS C i HAE & B L ORI EE LV EANE
DHR, BL-72=AT7 = VEABCLSERNY T = =
Ay b v RIER CHERECH b sEEL ST



T e= VT I v RBEMNT /B

B, COLIRE T 2T T2 VEERTHEA
EOMMEHBO L O L3 E A EER N L BEENE
LEM LAV, EMBEOBRREIT-RERTLRCR
LREET - T

— 7 ==y bV IRERECIRIR e = v RD
i, RO 5-~1 FrF 4y F—n-3-BEB»ED
L (Pare et al, 1957), ®Hix{ v F~L b l:"‘/@, 1 v
F— 3B, A v F—/EEEE, 1 v 5 15 v ORbHE
DI 5 = L 23R b % (Armstrong & Robin-
son, 1954), Z D L3 KFREE7 = =47 F = VRS
DEMWITL A BN, BN O R F =Y, 5 A F
BEy Y F—A-3-BEEARDT 5 C Lo s L C
% (Huang et al, 1961, Yuwiler & Louttit, 1961,
Boggs etal, 1963), 2D LbMAD Lr b=V EE
DIEF & T8 b & DB B K3 BB A T b,
Woolley 5 (Woolley & Shaw, 1954)Pare © (Pare et al,
1957) (TEEB 7 = =7 PV RIEEMORNE R b =
VERDIET L BN DIE FAETRECSH S & Lz
n, FoMo Yuwiler (Yuwiler & Louttit, 1961) K O¥
Louttit (Louttit, 1962) D HEEEH b = DERITTE S I,
mzces 7 v LEFERERNZ RS L i e b
2VvEBYHE S CLFEENTORENE D b LT
Woolley El £ % (Woolley & van der Hoeven, 1963) %
Nt r b= v EROMIMOBI b EEENOETD
HHZEERBDCDH, FHEORML LN -7 3/
BB OBE £ FEEANOET L 0BG oW MAH
Th B0 V-7 3 BESNCRENIE Ch VRl
THMED 7 v v = Jilie CHE I IE LR ©
BhH I ERFED LN (Becles etal, 1967) V-7 3 7 Blg
LMD BERE L DBARME A BEHIND L H - TRT
W,

7 ea2AT 5=V IETCRERDLNE ZNDIKN T $
JEBREOREE 7 a2 T 5=V DA T I B
WTAHRRRCERI RS L2 AT, FERACRRIR
T3 7 3/ BRARET LR OBERCATRERE O
BEELGFEECHELS2OLELLRE,

ARFgE i LG MEIeE, MEEes 8 E, fiok
TG o ML % 3 - 2 BC BRREEZRGAB =8I
EEAIBEOBYHBT IS, ZoERABEROE
WA E RV RARFEZREEN &R RCESH
Trrd, HAABIrCERCRBERRREERY
BABEZEY CCHBREZEZHE LB YBEEDHE
SECECERBHOBERLET,
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CTEHBEMYSCHEHELLEOLZOFEHETH 5,

Rodnight (% fBZ 6 THIBR /a2 ) FCHKD Y v - 5 v 02
7 DIEBEERIT T 5, BERIBEEE O > U Bk ok
Y 2 FAF-ORBERLE L TCAHAETING, o
LUV 1~ 2HGOMy— BB TCE 5% 5%, Me-
lwain O FEBCE FHEBEBEZ LT, WHARRE
BEMREZVOREN, TIEEDS A SHRRR VL0
TARI b D is - T,

WREBORIPIT LS, HKEORE N D v o
i, BALBESILLFEO R Th 5, F{EHME,
Mcllwain DEEEED D Flao T AHEFEEZ 2 AL D
Y EEE L T b, 12 LIELKDPREY LT RE
Henry L\ 5583 10 FE4 BT 58, SRS 84
HOBELVETE S, BNENZO LS CERET LD
i, 3bHAC DI RS BRI rERE
DT Bad DI, HALPHREDOE CEHLDTEE LT
WAL ThHD, MAHLBHNBAE LRG0 0 b ¥
X, HAD L 5Ty,

MABLO b 2T inidh & Mcllwain #3585
HFRE T~ 1 225 bEOWME N>l s
& <, Strashourg DL HET 572D FHiFrhoM An
, FILVCHIREY R by, #27FA0 s —F 4 %
B T 5 75,

BHEZDA—F ol B X 7 ¥ —Denmark Hill
FTCELSBIBU AL BB e XL, 10
VT A Z L3S Tt b, EFILTO DAL
L, REDVIOVATE I, 1Y NV ADF v TH
MATIEB 5 L Leh, BHNTI8Y A CRE LD
bI8V MLz Rl b, MDEYE, 20 —F 4 T
t% Weil-Malherbe, Lolley, Wolfe, Bradford % ®fi10 A
bEYDOANCL I,

Strasbourg

7H23AW 8 ks, -2 OHER, D Strasbourg TDE

fTeD %, BREREHORITEE LERK Strasbourg 7
D—B LI 05T E Strasbourg W@ H 725 H.
Stancer (Tronto) 25, WEYFOWE~FRLHD,

BY NV TNl A, ZLDOFHK1HDIZTLVH
EOPYFHDOZ LT EEHT LB TEH S,

Stancer % FH] 0 i Strasbourg Tl ¥ H KED A
KT E DL MEEE S b O EE R YT
® %o %7z Mandel —ROBGHL D ¢, BHHBEECH
HOGTHN LR 2B L WS BRI G, £ 2king
DTV LRE S L, BH 8R30S b oMK L E
BObEThol, LI THRUDCHED Ltk 51,
FAMEER L &\ KBS ADENTEIL L0
M, GRIALEEHIAREL E-THELEE, 21
ST S C r e oz,

F—PEBE MR ELEEIER (Centre de
Neurochimie, CNRS, Strasbourg, France)

¥oBeT (£r Y ONeill & CRE AV —7
v FR), HEHK@EEKX), Cheng K CkE= .
— a — 7 JNSL AR AL B D

%9 Social events & T AEDIMDOERED Bl &
HWiH 7 H23H ® 7TH3 55 Opening reception 2345 U
0, BARTTAa—AVORBERILE 12, 2ED
KRERBCIEHEL R DT -5 00 2 — A L—HEK
E—EkHR L, RABEE»D, - ERFeLs
NEBNARLEE D CTL b, UAKIRES, 5B
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% Strashourg WEDIBE, 26H& L wine cellar 25,
THREROE KRB LT D, 22 EH - T
bEThELQLMITHbINRE G, L2 5HH Mandel
BRZ05, kB0 R TT AWMLl 35
CBEELRS0L b LT2 ¢, HHOB Lk X
5L, BENEBLBHELTOB30E00, TOFE
S DWW HEE L {Ehihu,

%I Centre de Neurochimie DHEIL 5 A X+ 5
SHOWEKEL DR, KD Vol.6, NollfsA
BB RIER B 02N, kic LAARSE
255 LHERROBE LWL vFLr—va v -
ARZ PR A— R —REPEI T r g a2 ARSTVD
DI, EBh > A7 BERAROTERSD L5 CH LD
DR, RETHFIENRTL 5,

TOHIEE Mandel & F=L—A DB FE 5 72,
EVSHREL L LT B, WP Fa—
DHREA Mandel © TR, 7 X L~v AEHTIE
THTAVAAD VG, HEEDRMY B4 527 £
Y #EY, Mandel DALY LhbiEAr —L - 7
MRS D ICIRGICER YRR L,

RN L7 T v ABUFS Strashourg @ & DEFFEFTIC
FECOLHFI AR LESZDED T i by, EEbR
Bo TIHHIRIC LT7 7 v A4 EOEE L%
BT 55FE 72, adenosine-diphosphate ribose poly-
merase DELELYRE L Chambon HEET 2V H T
DIOEHe s, RIBIIMSIOTIRELEE THH T H
%o TLER—F v FoERO Mandel 2%, B 75 v
AR T B I8B T2 & 2lc e 0lE, Ho%

Strabourg DE[HT (FEEH)

WEREFEHNE LIRKFEOANE - Z 3855 Thd
5CHHH,

FEAEDE Mandel HE DEKEH THSDB D ep =7
AY% Strasbourg ~3E - f2o Mandelld = #u% 200 PLfiriz
SR UIDFER, LoEE#ENRI0% bLovy AL
PELE TR TWh, TARETRRVEWV) &,
FRTEHELTCAHATINE WS, DWIC Strasbourg #F
HHEYNE~HEIELNRD Ao o, LD
1= Mandel $F2E» GRITHB LT %, 12 [N s
BEZHIC LV, L LBMRCE TR L s, Fan
At 4EDBREC 1 afEE S5 L3R LD
DEB-TB L3R, Bk L CHGRWR, HArR
WrxBHEES L m ot b, BCBETOMMKEE S
5 HRSEEIC L % &, ep~ v ADEEHEET &<
FRAADTEHS, Strasbourg O ep TV AR DL
HREE ot 2B 5, 8 A DE Mandel 733k « DB
EAIH Lk 1L, ep~ v ANERMI A REREY
B2 LT, Mandel AFREL, ELPALKy EL
7D Tl b, WL ep = v ADHIERMEI 31T 2RNA
DRBREE LbNWDEE 512,

W L 5 LB I N 200 Yy 2T EEOR T,
ZCDWIRE, 73 /B, ¥ (3L ALY RNA DL,
2 A 7BRT, 7 3V, ACh BT /v, EB
MRICEI S S0, iR, Wi, mHEMOR, oE
=YDV DLEDENEY b, EADLIECH
BHOENE BT dOBEL,

R Bk Moore @ S-100 MHEI—D & v/ »3 7 Tik7n <
T, F 4 A7 KECREES S VBRI L 5 THED S
v N3 b o & &R Lice Moore B L S-100 % v/ ¢
7 i, Bk - CIFgc v 3EOBRES v 52
% L2o(DEAE-®w A m— R L AKX —F - FAEERD,
SH-w A v v DEAEBR T, S-100 ik flin BRK X v -2
7 X0 hEBING T LI, RO &R 2R Moore
DINFTCORREFBELTOLDINIRLDM, 1L
CL X b, i Moore Dhbich L\
v o227 & McEwen-Hydén (1966) OHMRMRHEKTE 5
DOREIPBHD I EZATH S,

Nerve growth factor I 2\ CIE =2 DIFEENR D - 72,
U &% Stanford KFEDH DT, T I ANHRILE
2 (FI0ED cREFEINA LS5 NGF O subunits %
B L7cn T B Th %, HF2ikn—<D Ange-
letti DEE T, NGF »aRAREH D 7 v 2 — A B {L%
FlET 5 &5 b D, Klingman (Baffalo) X#HET »
Fi& NGF OffillifF 452 C, REMRE oMl %
¥ = U (immuno-sympathectomize), & D T » 72 10%
CHLOHHER 2 ) vENE S LON B DL,
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AChE Yt % 570 - T B D228,
ol

MRS X » TRl % 3 5 o0 ¢, Rose
DFELERI ADOTB: (1966) MEEEK 7t - 720 Rose
B LT/ 4 nvipdse, ERECL - COHL
el { BT, BRI E L 1045, COy A2 6 £
R ILTRE, SH-V O v g v s ~DiEA 127
B, RT3 VBOBRLD VDN, Asp,
Glu-NH,, Ala, GABA %e KL/ 4 v v BEOF NI Y
T LD D L5~3EECLOIRERERZONE, ¥
e/ AR TE ) TR BT, YC.Glu v COp %2
TCA HEEH~DEBANRD L, BAEEERS D&
ANRZ G, /A rVREITE S »L, BECRAHLLY
THEENTED Slele b DR L, T3 JEEEL V-
THHEBEREO - LR E VEEIN TV L5,
SHEROBETH T 5 0, EEMED  aqueous method
THHEL TV A2ED, BEHEYHEC T 0L E
DB LBV, —F Rose ORIfESREITS
HEELRE ST WDH I LREEDN LS ¢ 5B, Giuditta
(Naples) (F “C-F w5 v % Hx 7= RO 5 Rose
BELBEREC L - ClilgEE 251, RNA ~D&EA
HLHNT WD, /4 rYy~DiEAL, 717 ~DEA
IV HEOAREL, 2O VITEAD B
¥, ¥1E\ RNA (18S, 285, >28S) (& »IE,
Giuditta L2 BED RNA EDOWTLY 2 nF 5
T, SHREENRI & SR« OMIHE: » &FH L~
2, WOBRIC L% L Rose thidfeipg PEEMER X
{BVEDZ L ThB, Mandel DIIFRCTLLERET
ARV, U VIRHOSHEEE Lic, DY ~
VT O Giacobini EDHEMNRER INLS, o
E TV X S CEERFHRC L5 b0 Th B,
MREAR (NEP) BT HRFREL0 DV o1,
Bradford & Whittaker B0 4 @ Ficoll ooy Uiz
NEP &>\ CEREREZA Y, i “C-Glue »bo
WvE, TCA THE®, 7 1 /7B~ O UCEAY Lb
T b, YR E bR T KT OFREEED b 17 Uy
Cotman %§ (Bloomington) % 7 ¢4 AZ BTy +7 A
IMEE V71316, YF T LY — AED RV 7EITO
AV FESNBE LTV BER, Mo BREET  HNEE
MIEWZAZ VL 573, bokd 2 hicid o
O, & CEET BT TCh %, Wolfe (Mont-
real) X7 @ Deiters B2l O Lo/ 4 vy
LZYVTEOBR Y VAL PRy, BB sk
KD T AR LR Lz, HOFERE Y 7y 4+
FA/ A v v EOBECRFBL, LndbRE—cam LT
WA EERIRLIEWVDT, 4BD 7 ) F AKXy BT

BRI L DHRZD

RHCHY 7 IFv FPRERBL TS (BAGEEESL:
9)o von Hungen % (Bloomington) X5 v M MC-
A eV H-vA v v eRER HESEYTRL,
RNA L 2V 7 ~DEAZ LT W 5 0, NEP 4
HECHDODBE LR Lin-TF NV EN5 E i
D delay 73%% % 5 C, CRISEREY XH+2ER
THDHEELTHD GEDOV AR5 DRSS, Koe-
nig REEEE D in vitro D2 S, BRI BT 5 5 v
R BEROEREXRL, & bic DNA fkEED RNA
SRR & RN b EE TS 2 LR T
LT %), Soto (Buenos Aires) {3 NEP O &</,
VF T AEERD 2 v Sy, REERY, =YV, 3
PRV RUT, 37wy —A Xl LTLe N0z
B, TR LT Whittaker (OB OME2REL,
Burton 7% ¥ 7 ANRBC T v 2V A v FREET S
LBk rE LD, b vzt de Ro-
bertis ZEDGEEREG 207, L —HHC LoD %
<D, BELENLOTRHRECR->TLES, WXDOLD
S HE LI, & DK de Robertis 3 Burton
[l sTeDds, Fv Soto DFFETRDO EHE TH »
720 Whittaker {l> Marchbanks 73 L 2 N 720 {Z NEP
CIRBEREER MM » T b 2 &, KEE QMM L »C
NEP @ CrP @A+ 52 &, Mtk ACh b &
Gracfsns ACh (NEP HH:H) &, ZHaxhizw
ACh (v + 7 2/NREW) BEAETHZ i EThb, &
b NEP KB+ 5%FELLE&L LBk 5 &, NEP
S B2 ACh 7 3 v OREERIC % » 7219654
ZHETCORFLEE 270 BT, NEP 2 & 235
BN I v F Y 70k 5 e RERIRoMER
LL3 ETHHEINRD L maTnd L 5IcES,

T3 VICBE9 5 % D% Dahlstrom, Fuxe, Hokfelt,
Corrodi & Karolinska Z /v~ 70 3 58 » XRHFEE T
%% Goteborg @ Haggendal O#EES o€, &
L@ Dahlstrom OMEIA T &L Th -7, kit NA
DEEE, trihydroxyindole % iV A{LFEE, MRS
B verty, FEFINFUVIRED blocker #FA
CERELT, B/ 1 rvAO NA 5% Lb-,
MHERARND NA BE MR 0 < & 330065102
THoE WEEDHLD), BRO=27 (varicosity) 1
i< Fha NA @5 X108 ¢, ik 1, 500fE 0
PR YTk, 20 d T 3 v EER AL T
X N CHRN LB Som (557, BB
E10mm (R =) { BUOEECRGCERINS Z
&, EROFEGIB[PBE(T v 7)), 700 (Ra) {bWT
oo bl EuEH LTS, - OMEIZI666EE TRE
BFEINLIGEL DB D & T WT LB DN, ik
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PNEHBEOHBCAVCCLBEPKER, TORLIAET
~TH von Euler, Hillarp 3 XUV T~ 7z Karo-
linska 7' /v — 7 DER e D12 BER T 5, Dahlstrom
DERE L de Robertis HIT L 5 MR E A DR TR

(1964) #EHE L, AChE 3% Lubinska DHIRIC
{HLUT, BROERNRRYLEOPLCEEL TN
SCCHIEREE Y,

H1IHDFE T L0 s v 7 EAROHEE] &
WhHarFyARILED, 2 UDK Gros #HiF(Paris)
23 mRNA SRR O—RIIBH LT n - 028, 77V
AFELDTCRRLP B VWAEK ST LE 70 230
C Mandel B RO RNA AU 25—+, &
ERY X2 Vi FARCEIT5 o COEREY R
Lice ZORTCHEENRS 5Dk ADPR £ ~—KH
LT, 1963MFE R Y A LEE LTHHIBOER L 5 <
REC DIzl E S5 THD (CNREHE - % -
BE# Vol12, Nol2 DS AR <h L),

EELHLCEBIL LB BTN 22 b b,
Gly 3% 2 BEONE/ 1 v v THIHEEERE €55
&% Aprison-Werman DOEN LT DD & 2713, 1965
FOEBAESL CHERKAET B35 Gly OBED
Rorbi by cer oo L e, ok
LI CTHERZC L - TR LISME/ 1 = v Ol
%L Gly BEOBLSRIEL TS L amL, &k
FHRENDOBR L TEH-TEL LI RBEbRS,
Dravid, Duffy, Rose, Giuditta H:EE LT 7o s %,
SrEERE R EERINE T TR RBR Tl i &, LRI B
BEBRNIE S I RERICIR o, Uik &
H#E2 5% D1, Bradford iz NEP I 351+ 5 NaK-ATP-
ase ROFHEXRCHREINCRAL LEE ¥ T5,
ELeb LR UK 37 CBE L AT\ 72 28, Me-
llwain X 37 r Y —Ak EDATCHTU P AFHERCE
B U7, Hosie RUTEMRFERL TH b (1965),
Mcllwain % X 5 S MB LD iEZ 5 72,

¥2D1H Bak B+ 7440272 - v —F VB
CEE#HE L » i Frankfurt ~f7<, Bak X A (%
Max-Planck Institut fiir Hirnforschung @ Hassler #(
BOTFC, 73IvERELYRACTT I RARIEY LT
5. HHXAREFEBREE L L¢3 » Af% Frankfurt ¢
BLTH%,

Z OB S FEHIC IR RBWR L L D5 TG, B
KIBF 5> 5% Pathologische Abteilung I/NHBESELE
HC, MSP %l CAMMEBTIA O DNA % L5
T\ %, Chemie @ N. Seiler NI 5, BHITEE
DR b LREB s e~ b EHGCCT I VRT I
BomExEEE (107%~1072M) %5l L. BRI

Max-Planck Institut fiir Hirﬁforschung,
Frankfurt, Germany

1-Dimethylamino-naphthalin-5-sulfonsgurechlorid (DA-
NS-CD) #fWT7 s ve7=/—AOFHFEEKLED,
BYENHDChD, COFELFH-TohrbASL
1vk DNA O-2mnih % LBNLFERR, ETH
DHFEN I UDBE L, MEDILETLIMb A
olez=N 7 p VEREKEEE YL T Y, cheHE
DAHAHEDENERREORNSBEELY T &
HHFE 5 WA T B,

Praha

7 B29H Frankfurt 7»% Praha ~JR%, HEKE &
2T AL e A DEREECA, ERTUEEE 20D
e RO AZTE R D o L AR L, &
O SR HBVDL 5 YED, &7 v —OFHk
H—fT, WA— P VORFL, b e YRV
HvHvMh, LWERLHFTANRENRE SR, HEF
WSERCh B T 2 CHFNIE E unusual TREEVE D
22, 1EEL LebyvoliciEhboaTlE T,

EE LAk BEOHECEZ Tt 2 O FHIC
W, B oM B h S, LR o g COHTH
TRHRBR U - Thb b RE LIV Lo T 5D,
WIEENE L REHC K- TcEWLBH I FS
CCEEA#LCHEZ Y &35 &7 Ein Moment &
Mz ShCFFNe D /s s Praha o 3 HEi: Ein
Moment OEETh ok, TDL 5 BRI Y E= 0
WITBCLELETHDDOH L,

Praha ~3R/- B S « 2aBZET # 5 3 —D Institute
of Physiology %7-Fh3&Thb, MXERETS
7o O = OB TR B g B BIRIER S IEF DI,
2T EARERT b T 500 L HB IR
B Ch Do Strasbourg T2 72 Lodin HiZOMEMRE
b THIEF iR b, TOHLALE 2RI T,
BB L EEROAHD - T B,
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Institute

of Physiology, Czechoslovakian
Academy of Science, Praha, Czechoslovakia

HARED T 2 7o o, BIETIO >R, M
€ Ein Moment % 7:<, Lodin 7B/ X7z Mares
ey, ERRFEOFEL L LD TR,

HH D Bure§ %17 H 5 3 — X Institute of Micro-
biology & Institute of Physiology @ 2 226 C&TH
D, Institute of Physiology (% 4 ¥FAnbES = &, &
P 10~20 ZC RS R C WA e HBA LT
720 EANRRETED 572Dk

Department of Physiology of the CNS (J. Bures %

£

Department of Pathophysiology of the CNS (Z.

Servit #%)

Department of Cytophysiology and Histochemistry of

the Nervous Cell (Z. Lodin ##2)

DIFMTHD, WTRIBREBILHLL, bk
T Servit IR TH %) OE 4 1948E D HE AL

B glR IRz b D72 L, Lodin OEFFYIX19624EIC L 5
R LTWB, SE COPEBKEEOIITC b
NUHRBICRE ) T HRAEORMC OV, LI
EZ2ZBETCHENTAL LYY ET 5 TH S
5o FHE, BCONLEIIAL—ACKHEOR CE
o TEY, SBAHI LT BRRF Tk, $i2,
COMAFHOWEXERECREINDL LY 3L LA
Physiologia Bohemoslovaca WHREINL L DNRE L,
spreading depression IZBg$ % J. K¥ivanek DFFIELL,
J. Neurochem. &3 H[EHREIN T 5, FIIVEEE T
28/ NIH wwounwC, UC-7 3 /D & vy ~DEE
ADY depression ¥ LT A REEACIRBEDT S
CELHRMEDIES Th D, - OMALEY s b HIkSE
B LT LLNAEHE %72 C T %, J. Folbergrova ™
#BIE, DRI oSO B4 U TRl Tk, ]
LIRIFEE T Lowry DL AT, AFF =V « ANT
4 FY I VREEEN O Glue, ATP, CrP, Glu, 7v =%
=7, 7Y a=rv, AL YXov gk JllY  Stras-
bourg THRELCL 5, ACIEPEOFESTEL
T, By L R ACh, 7 3 vig X fll» Cu BHTEE
Pd, ULHLZOFEEORILT AV 5 © Agranoff
Flexner L3 E 72 bR 0D X 5c@bits,

ZOMEFTHE2DERIEY Lodin SV —FE X
LHBACERN S 2 ML R R BT ¢, LRSS
FHEED - & HTERARE VD X,

X Lo5H280% 26 HEC, Lodin REFELT
Praha OPEZE Castle Liblice &5 & = AT, [Meta-
bolism of nucleic acids and protein and the function of
the neuron] W35 v v RS Y LARBEMPNLTHWS, £
DPWFEL Mares bbb oD CHEERT R EE
ELC, ACHEH L, 2D L 57 Lodin ZHLLE
THHEN, oWEHFOMREAFORECED LS
nEBEE 2 TP, SHBREEENLZHTHD,

ZDhE8A1HE Praha %HT7 2 Y HRIOHSR
DR LIc AR D & loD T 2 Clk® B,

(19674E11.H)
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METABOLISM OF NUCLEIC ACIDS AND PROTEIN AND
THE FUNCTION OF THE NEURON

Castle Liblice, near Praha
22-26 May 1967

SECTION I:

CYTOCHEMICAL METHODS FOR LOCALIZATION AND CHARACTERIZATION

oF NUCLEIC Acips AND PROTEINS IN NERVE CELLS AND GLIA

Microfluorometric determination of nucleic
acids and nucleoproteins in single cells by acridine
orange (R. RIGLER/Stockholm)

Measurement of the percental participation of
H-3-thymidine in the DNA-synthesis in cell types
of the mouse and HeLa-cells (W. Maurer and
W. LANG/K&In)

High resolution electrophoresis of membrane
proteins from brain after complete solubilization
(E. MEHL/Miinchen)

A new method for the separation and determi-
nation of proteins in neurons and glia (P. W.
Lance and H. Hypkn/Goéteborg)

Incorporation of H®L-tyrosine into glial cells
during experimental brain edema (B. ScHULTZE
and P. KLeraUEs/Koln)

SECTION II:

Identification and properties of RNA from
Mauthner nerve fibre components of the gold-fish
(A. Epstrém/Stockholm and J.-E. EbpsTrROM/
Stockholm)

The histochemistry of proteolytic enzymes and
lipoproteins in the nervous system (C. W. M.
Apams/London)

Intrinsic protein synthesizing mechanisms in
the axon as bases for renewal and local function-
al differentiation of membrane (E. Koenic/New
York)

Localization, synthesis and transport of estero-
lytic proteins in neuronal ultrastructure, with

DNA metabolism in glial cells during retro-
grade changes (G. KreuTzeerc/Miinchen)

Lysosomal enzyme activity in neurons and its
relationship to protein transport (A. G. E. PEARSE
and K. WACHTLER/London)

Studies on the synthesis and distribution of nu-
clear DNA in nerve and glial cells of the develop-
ing cerebellum (V. MareS, Z. Lopiy, J. FaLtiy,
J. TResk4& and J. MaLaNowsk1/Prague)

Nucleic acids and proteins in the developing
nervous system: an autoradiographic and electron
microscopic study of cell differentiation (P. KrEI-
HUES and W. WECHSLER/K&In)

Electron microscopy of developing neurons in the
spinal cord of human embryos (J. MaLiNskY and
D. Krajéi/Olomouc)

NucrLeic Acips AND PROTEINS IN NFRVE FIBRE

special regards to acetylcholinesterase (B. CsiLLik/
Szeged)

Light and electron microscopical studies on re-
generating axons in the mammalian brain (H.
Hacer/Munich)

Transport of C-14 labelled material along nerve
trunk. (G. A. KErkuT/Southampton)

Injury induced synthesis of nucleic acids in
peripheral nerve (S. NiEm1ErRkO and B. ODERFELD-
Nowaxk/Warszawa)

Accumulation of organelles in central and peri-
pheral stumps of interrupted axons (J. ZELENA
and E. GUTMANN/Prague)
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SECTION III:

Problems of identification and metabolism of
messenger RNA in the brain (M. Jacos, J. StE-
VENIN and J. SaMEc/Strasbourg)

Enzymes synthesizing polyribonucleotides in
nervous tissue (P. MANDEL/Strasbourg)

On the peculiar state of the inversion of reac-
tivity in neurocytes and histochemical characteris-
tics of ribonucleoproteins in their mitochondria
(A. ScHaBADASCH/Moscow)

RNA and DNA in rabbit brain and liver mito-
chondria (T. Borkowskl, K. Sikorska, I. Bor-
kowskA/Lublin)

Microchemical fractionation of neuronal and
glial RNA; micro-electrophoretic  studies (E.
Ecyniz1/Goteborg) ,

Function of mammalian RNA in brain cell-
free systems (K. H. Stenzer and A. L. Rusin/
New York)

Effect of potassium ions on the content of nu-
cleic acids in the brain cortex of rats (M. RuS¢Ak
and D. Rul¢AxovA/Bratislava)

Kinetics of RNA labelling in neuron- and glia-
enriched fractions (P. VorpeE and A. GIupITTA/

METABOLISM OF PROTEINS AND NucLEIC AcIps IN NERVE CELL

Naples)

The relationship of protein formation and
breakdown (A. LajTHa/New York)

The relationship of aminotripeptidase and aryl-
amidase to protein breakdown in the brain (N.
Marks/New York)

The biosynthesis of cerebral cortex ribosomes
(D. H. Apams/Newcastle)

Subcellular mechanism of brain protein syn-
thesis (A. L. Rusin and K. H. StENZEL/New
York)

Cellular dynamics of brain proteins (B. S. Mc-
EweN/New York)

Changes in amid content of brain protein frac-
tions (F. N. Le Baron/New Mexico)

The mode of attachment of cerebral glutamine
synthetase to subcellular membranes: The role of
protein and RNA (O. Z. SerLiNGeR and J. M.
Azcurra/Michigan)

Stimulation of protein synthesis in brain cells
by extraneous DNA (E. Ecvnazi and H. Hypkn/
Goteborg)

SECTION 1IV: FAcCTOR AFFECTING THE METABOLISM OF PROTEINS
AND NucLEIC Acips IN NERVE AND GLIAL CELLS

The effect of increased functional activity and
ageing on protein metabolism of spinal moto-
neurones (B. Jaxousek and E. GUTMANN/Prague)

Some changes in hippocampal RNA during the
development of the nervous system (U. RINGBORG
and E. EcynAzi/Gdteborg)

The changes of the nucleic acid metabolism in
the brain caused by stagnant hypoxia during
ontogeny of the rat (I. S;Rakova, L. Sirakov, L.
JiLek and I. RycHLik/Prague)

Electron microscopical observations on the cyto-
plasmic nucleolar extrusion bodies in nigra and
vestibular neurons (I. J. BAK and R. HASSLER/
Frankfurt)

Effects of acetylcholine and adrenaline upon
some sites of nucleic acid metabolism in the
single cells and subcellular fractions of the nerv-
ous tissue (N. DoeEmIN/Leningrad)

Action of phenothiazine-group of drugs in re-

lation to brain ribonucleoproteins (I. I. GosH/
Calcutta)

Kinetics of RNA synthesis as affected by vari-
ations in functional activity in single neurons (G.
M. Lenrer/New York)

RNA determinations as a method of studying
the functional localization in the cerebellar cortex
(J. JarLsTEDT/Gdteborg)

A quantitative and qualitative study of RNA
in regenerating hypoglossal neurons of rabbit (B.
LamserT and B. DaNeHOLT/G6teborg)

Changes in incorporation of H®lysine into
protein in rat visual cortex following first ex-
posure to light (P. R. Rose/London)

Nucleic acids and proteins in the neuron-neuro-
glia unit at various functional states of the nerv-
ous system (L. Z. PEvzNER/Leningrad)

Concerning the mechanism of the inhibitory ef-
fect of spreading cortical depression on the cere-
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bral cortex proteosynthesis (J. REIVANER/ Proteosynthesis in the brain of guinea pig
Maryland) in experimental allergic encephalomyelitis (T.
Protein metabolism in subcellular fractions Tursk¢ and F. Zacuar/Bratislava)

from different regions of the central nervous sys- Metabolism of nucleic acids and proteins at
tem in relation to changed functional states (]J. various functional states (Z. LobiN, J. HARTMAN,

SyosTRAND/ Giteborg) M. Kazacuasuvicl and J. MOLLER/Prague)

— 184 —



11 | g ¢ [ Mt ¢ | M (1] Mip—— 3 |

NG R E A

1] e 1] B ¢ | M 1 | | gy 1 ] | R

ETOEREALRSE FER) CHEDOOHEH SR EBEROALOEFREENT
BOBYERE N, FD55 Dr. Costa & Dr. Mcllwain fAQEREWSE - (=

BHET B,

Biosyntheése et signification des homopolyribonucléotides synthetases.
P. Mandel; Institut de Chimie Biologique, Faculté¢ de Médecine, Strasbourg, France

y-Aminobutyric acid as a potential inhibitory neurotransmitter in the central nervous

system.

E. Roberts; City of Hope Medical Center, Duarte, Calif., U.S.A.

Biochemical aspects of the modulation of synaptic transmission.
E. Costa; Department of Pharmacology, Columbia University, New York, N.Y., US.A.

Metabolic and electrical events in tissues from the brain.
H. Mcllwain; Maudsley Hospital, University of London, London, England

Biochemical Aspects of the Modulation of Synaptic Transmission

E. Costa

Department of Pharmacology, College of Physicians and Surgeons
Columbia University, New York, New York

It is generally agreed that the local release of
chemicals plays an important role in modulation
of central synaptic function. Certain monoamines
discovered by the study of chemical transmission
in peripheral neurons are also present in brain.
Moreover, in analogy with peripheral neurons,
brain cells seem to control the function of
various nerve terminals of a given neuron by
releasing only a chemical type of transmitter
(Dale’s law). This singleness prompted at least
in part the study of the localization of mono-
amines in brain structures as a means to bridge
the physiology with the biochemistry of synaptic
events. Although in brain the steady-state level
of these amines may change according to cir-
cadian and seasonal rhythms usually neither the
electrical stimulation at physiological frequencies
nor the functional activation of selected path-

ways leads to important depletion of neuronal
monoamine stores. However, the inhibition of
the rate-limiting enzyme for the biosynthesis of
catecholamines causes an exponential decline of
the brain amine stores, with a Ty, characteristic
for various catecholamines. The rate of this
depletion is accelerated when selected pathways
are activated functionally, phamacologically or
electrically. These findings suggest a dynamic
state of monoamine stores where the steady state
is maintained by an equilibrium between forma-
tion and efflux. It is usually believed that nerve
impulses release monamines into extraneuronal
sites discontinually as a quantal process, each
transmitter quantum being formed by thousands
of molecules. Thus, the number of nerve im-
pulses reaching the presynaptic endings in a
given time contributes to determining the rate
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of transmitter efflux. Since steady-state concentra-
tions of brain monoamines remain unchanged
during a wide range of functional output vari-
ations, turnover time must be related with pre-
synaptic function. Hence modulation of pre-
synaptic events by monoamines can be studied
in vivo by measuring synthesis rates of various
monoamines. Isotopic and non-isotopic methods
to measure in vivo the synthesis rate of catechol-
amines and serotonin (5-HT) will be discussed.
These transmitters in nerve endings are stored
in synaptic vesicles which may also contain the
enzymes for their biosynthesis. Evidence will be
presented indicating that the turnover time of
catecholamines may be controlled by a number
of factors including end product inhibition.
Since synaptic vesicles are continually formed,
it is possible that in certain conditions they ac-
cumulate in presynaptic areas, thus increasing the
steady-state concentration of monoamines. If this
increase is not associated with enhanced physi-
ological excitation, it is expected that synthesis
rate increases but turnover time remains un-

changed. Because of our present incapability of
relating turnover to the number of synaptic
vesicles, turnover time rather than turnover rate
is a better index of presynaptic modulation of
neuronal activity.

Recent studies have shown that the same
transmitter released by terminals of a given
interneuron may cause an increase of membrane
potential in one cell and a decrease in another.
Thus, the functional specificity elicited by pre-
synaptic events is decided by the chemical uni-
formity of the transmitter expressed by Dale’s
law, as well as by the make-up of subsynaptic
membrane patches where the same transmitter
can cause depolarization and hyperpolarization
of various postsynaptic membranes. Biochemical-
ly these shifts of membrane potentials may be
related to modulation of specific enzymes. As a
biochemical model of these postsynaptic events,
the activation of adenyl cyclase activity of
pineal gland by sympathetic transmitters will be
discussed.

Metabolic and Electrical Events in Tissues from the Brain

Henry McILwAIN

Department of Biochemistry, Institute of Psychiatry,
British Postgraduate Medical Federation, University
of London, De Crespigny Park, London, S.E.5

The brain of higher animals is an entity which
to all of us is familiar yet unfamiliar. We have
a specimen each, weighing about $ Ib., and with
it we feel we are in daily communion; at times,
even in second to second communion; a much
more intimate relationship than we are personal-
ly aware of with the liver or kidney or other
invisible organs. Our cognisance of the brain is
felt to be of a special sort; almost of a non-
material sort.

The brain is indeed very well boxed up, and
material aspects of its working can be surprisingly
unobtrusive. But looking at the brain, and seeing
its great array of blood-vessels, gives a different
impression. Blood flows through the human brain
at 500-1000 mL /min. The venous blood leaving

the brain differs notably in chemical composition
from the blood entering the brain, especially in
oxygen, glucose and CO. The arterio-venous
difference in oxygen under basal metabolic con-
ditions is one of the largest of any organ of the
body. Respiration is the main energy-yielding
process in the brain, as elsewhere in the body
and the fuel consumption of the brain is con-
siderable, but to what is this energy applied?
The brain has very little material output: it
secretes pituitary hormones and some migration
occurs outwards along nerve-fibres. The more
prominent manifestations of the continuous
energy requirements of the brain are electrical.
Almost always during life these voltage fluctua-
tions can be detected even outside the head; they

— 186 —



MFEALH Vol.6, Nos.3,4

depend on the material supplies to the brain
(oxygen and glucose), and on the way the brain
is being used (changing, for example, with at-
tention or in sleep).

Much of the information I have given was
available 10 years ago, and if at that time one
asked how the chemical and electrical events in
the brain were connected, an answer could only
have been put together from rather diverse
systems: the axons of squids, spinal cord of cat,
eye of the ox, brain of frog, mitochondria of rat
liver. There was lacking, in the study of the
mammalian brain, a system corresponding to
isolated muscle or peripheral nerve, in which
conduction or contraction could be studied in
chemically defined media. It was to supply this
need that the studies which I will now describe
were made. They are mostly from our laboratories
in London; several workers have participated in
them.

Maintaining tissues for electrical observations
in vitro

First requirements in maintaining isolated
cerebral tissues are material supplies: again
oxygen and glucose are among the most exacting
and so thin sections, 0.4 mm. in one dimension
and weighing 50-100 mg. are used to permit
access of metabolites by diffusion. The samples
nevertheless carry some 10° cells (there are some
10% cells in the human brain). Many parts of the
mammalian brain can be sampled; some will be
described in detail later.

Apparatus has been devised in which such
tissues can be maintained for measuring resting
membrane potentials; and for observing spike
discharges. These techniques can show that there
are needed not only O; and glucose but also Na
and K ions at about the concentrations found in
blood plasma or cerebrospinal fluid for normal
potentials, Excess KCl depolarizes. Changes in
resting potential occur on stimulation and re-
covery. The isolated tissues can thus have quite
an eelctrical life of their own; it can be even
more varied than described now, and I will re-
turn to the subject later. In the meanwhile, I
wish to turn to chemical phenomena which are
accompanying and giving the basis for these
electrical events.

Metabolic observations

I will describe only briefly, matters which are
concerned with recovery rather than with excita-
tion. The phenomena are equally important and
intriguing for the ion movements of excitation
are reversed by energy-consuming processes: ulti-
mately by an increase in oxidation of glucose.
This is readily shown in the isolated tissue as
well as in vivo, and proceeds through changes in
tissue phosphates: in vivo and in vitro excitation
prompts a utilization of adenosine triphosphate
and phosphocreatine, which then, more slowly,
recover as the ion composition of the tissue is
returned to normal,

Linkage at this point, as you probably know, is
a major subject of current research in general
biochemistry: we are concerned here with the
sodium pump which operates in non-excitable
as well as in excitable systems. But study of the
nervous system has given the main clues to its
mechanism. Skou first observed in membrane-
derived fragments from peripheral nerve a pro-
cess which converted MgATP to ADP and in-
organic phosphate, only in the presence of both
Na and K. The mechanism of this process in
cerebral tissues is now being explored by Dr.
Nakao in Tokyo, as well as by ourselves in
London.

The variety of electrical responses observable

in vitro

In this final section I describe the variety of
electrical activities which it has recently been
possible to evoke in samples from the mammalian
brain. With appropriate conditions, electrical
responses have been found in great variety in
almost all parts of the brain examined. The
breakthrough in this subject came only last year
in collaborative work of Dr. C. Yamamoto and
myself in our laboratories in London. It took
advantage of the anatomical convenience of part
of the olfactory system of rodents; of the super-
ficial position of the lateral olfactory tract and
its connections in the piriform cortex.

Extracellular stimulation and recording showed,
first, conducted responses in the lateral olfactory
tract. Also, however, away f{rom the tract, a
slower response became prominent. The re-
sponses in vitro showed a number of properties
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characteristic of the olfactory system in wvivo.
Thus they included augmentation with repetitive
stimuli. The slow response was concluded to be
post-synaptic; it was more susceptible to depres-
sant drugs (phenobarbitone or ether) than was
the conducted response.

An estimate of how much of the cortical sample
was involved was obtained by measuring the
metabolic response to excitation and it appeared
that some 30% of the sample could be excited
from a localized stimulus. Note that, with Dr.
Kurokawa, we had previously found indirect
evidence of this type for conduction in subcor-
tical white matter. An electrical counterpart for
conduction in subcortical white matter. An elec-
trical counterpart for this has now been shown,
by observing conducted action potentials in pre-
parations from the corpus callosum.

Both Dr. Yamamoto and ourselves in London

have now extended observations to the neocortex.
Dr. Yamamoto has shown counterparts of direct
cortical responses and we have been able to show
long-lasting activity following a series of stimuli.

Conclusion

In conclusion, I return briefly to my opening
theme. We have taken the mammalian brain
apart and made the pieces work: and done so
to an extent which seemed impossible only a
year or two ago. This central part of ourselves is
made of components which are highly responsive
but also are highly autonomous. Matter works
itself, Sherrington quoted, and did not exclude
the brain. We look forward to a period in which
investigators seek, in still further detail, to match
their beliefs about the workings of the brain,
with observations of its parts, in action under
chemically-defined conditions in vitro.
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No. 22 August, 1967

Next month Dr. Harold Himwich and I will be attending the International Sym-
posium Neuroontogeneticum in Prague, Czechoslovakia and we will have a chance to
renew our acquaintance with our Czech friends as well as with many other Europeans.
From Prague we expect to visit Poland and Russia before returning home via Paris. The
October newsletter will be late since I want to include descriptions of our visits to
various laboratories of interest. I would be glad to carry messages to specific individuals
or make inquiries about books, equipment, etc., if you will write me the details. We
expect to visit Cracow, Warsaw, Moscow, Leningrad and Paris.

Doubtless, there will be changes of address for the coming year. Please do not forget
to inform us so that you will receive your newsletter safely and also so that we can carry
the announcement in the newsletter.

NEW BOOKS:

“The Non-Verbal Child” edited by Sol Adler, Charles C. Thomas, Springﬁeld, 1964,
163 pgs., $6.75.

“The Biochemistry of Animal Development”, Volume 1—Descriptive Biochemistry of
Animal Development, edited by Rudolf Weber, Academic Press, New York and London,
1965, 648 pgs., $23.00.

“Review of Child Development Research”, Volume 2, edited by L. W. Hoffman and
M. L. Hoffman, Russell Sag Foundation, 1966, $8.00.

“Mammalian Learning and Behaviour” (A Psychoneurological Theory), edited by David
D. Smith, W. B. Saunders Company, Philadelphia and London, 1965, 174 pgs., $5.85.
“Organogenesis” edited by Robert L. DeHaan and Heinrich Ursprung, published by
Holt, Rinehart and Winston, New York, Chicago, San Francisco, Toronto and London,
1965, 804 pgs., $17.50.

REFERENCES:

(1) Humphrey, T. .Correlations betw?en the CURRENT CONTENTS,
development of the hippocampal formation and .
the differentiation of the olfactory bulbs. Ala- 10: April 4, 1967
bama J. Med. Sci., 3::285, 1966. (2) Seegmiller, (1) Spatz, M., Dougherty, W. J. and Smith,
J. E., Rosenbloom, F. M. and Kelley, W. N. D. W. E. Teratogenic effects of methylazoxy-
Enzyme defect associated with a sex-linked hu- methanol. Proc. Soc. Exp. Biol. Med., 124:476,
man neurological disorder and excessive purine 1967. (2) Wortis, J. Mental retardation. Science,
synthesis. Science, 155:1682, 1967. 155:1442, 1967.
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CURRENT CONTENTS,
10: May 9, 1967

(1) Janata, VI, Fischer, J., Jilek, L. and
Malik, V1. The diffusion of lactate, succinate and
glutamate dehydrogenase from cryostat sections
of the brain of rats into the incubating medium
during ontogeny. Acta Histochem., 26:28, 1967.
(2) Prensky, A. L. and Moser, H. W. Changes in
the amino acid composition of proteolipids of
white matter during maturation of the human
nervous system. J. Neurochem., 14:117, 1967.

CURRENT CONTENTS,

10: May 16, 1967

(1) Bejsovec, M., Kulenda, Z. and Ponca, E.
Familial intrauterine convulsions in pyridoxine
dependency. Arch. Dis. Childh., 42:201, 1967.
CURRENT CONTENTS,

10: May 23, 1967

(1) Jéquier, E., Loverberg, W. and Sjoerdsma,

A. Tryptophan inhibition: the

mechanism by which p-chlorophenylalanine de-

hydroxylase

pletes rat brain serotonin. Molec. Pharmacol.,
3:274, 1967. (2) Joo, F., Varkovyi, T. and Csillik,
B. Developmental alterations in the histochem-
ical structures of brain capillaries: A histochem-
ical contribution to the problem of the blood
brain barrier. Histochemie, 9:140, 1967. (3)
Justice, P., O’Flynn, M. and Hsia, D. Y.-Y. Phe-
nylalanine-hydroxylase activity in hyperphenyl-
alaninaemia. The Lancet, 1:928, 1967. (4) Lu-
binska, L. and Zelend, J. Actylcholinesterase at
muscle-tendon junctions during postnatal devel-
opment in rats. J. Anat., 101:295, 1967. (5) Zor-
zoli, A. and Li, J. B. Gluconeogenesis in mouse
kidney cortex. Effect of age and fasting on glucose
production and enzyme activities. J. Gerontol.,
22:151, 1967,

CURRENT CONTENTS,

10: May 30, 1967

(1) DeVellis, J., Schjeide, O. A. and Clemente,
C. D. Protein synthesis and enzymic patterns in
the developing brain following head x-irradiation
of newborn rats. J. Neurochem., 14:499, 1967.
(2) Menkes, J. H. and Solcher, H. Maple syrup

disease. Arch. Neurol., 16:486, 1967. (3) Mussini,
E., Marcucci, F. and Garattini, S. Postnatal
changes in brain N-acetyl-L-asparatic acid con-
tent of normal and hypothyroid suckling rats.
J. Neurochem., 14: 551, 1967. (4) Passonneau,
J. V., Gatfield, P. D., Schulz, D. W. and Lowry,
O. H. An enzymic method for measurement of
glycogen. Analyt. Biochem., 19:315, 1967. (5)
Pitts, F. N., Jr. and Quick, C. Brain succinate
semialdehyde dehydrogenase-II changes in the
developing rat brain. J. Neuwrochem., 14:561,
1967. (6) Wegelius, R., Vaananen, 1. and Koskela,
S. L. Down’s syndrome and transient leukaemia-
like disease in a newborn. Acte Paediat. Scand.,
56:301, 1967.

CURRENT CONTENTS,
10: June 6, 1967

(1) Herz, F. Kaplan, E. and Gleiman, E. J.
Acetylcholinesterase and glucose-6-phosphate de-
hydrogenase activities in erythrocytes of fetal,
newborn and adult sheep. Proc. Soc. Exptl. Biol.
Med., 124:1185, 1967. (2) Mosier, H. D., Jr. and
Armstrong, M. K. Effect of maternal nicotine
intake on fetal weight and length in rats. Proc.
Soc. Exptl. Biol. Med., 124:1135, 1967. (3)
Schain, R. J., et al. Protein metabolism in the
developing brain: influence of birth and gesta-
tional age. Science, 156:984, 1967.

CURRENT CONTENTS,
10: June 13, 1967

(1) Hassamannova, J. and Myslivecek, J. Ma-
turation of the primary cortical response to
stimulation of medial geniculate body. EEG J.,
22:547, 1967. (2) Jacobs, M. J. Development of
normal motor behavior. Am. J. Phys. Med., 46:41,
1967. (3) Kornguth, S. E. Observations on the
ultrastructure of the developing cerebellum of
the macaca mulatta. J. Gomp. Neurol., 130:1,
1967. (4) Laget, P. and Delhaye-Bouchaud, N.
Cellular activities in the cerebral and cerebellar
cortex of the young rabbit. Attempt of automatic
data processing. Gompt. Rend. Soc. Biol., 160:
2051, 1966. (5) Szumski, A. J. Mechanisms un-
derlying normal motor behavior. Am. J. Phys.
Med., 46:52, 1967.
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No. 23 October, 1967.

Dr. Harold Himwich and I have just returned from a most exciting trip through
Czechoslovakia, Poland, Russia, to Novosibirsk and back to Paris. Of course, at every
point we talked to research people whose fields are allied to ours and visited laboratories. -

Let me start with the meetings in Prague. They were well attended and beautifully
arranged in a Charles University building. There were approximately 50 papers dealing
with studies on developing brain or on problems associated with developing brain such
as anoxia. The international flavor of the meeting was accentuated by the presence of
participants from many countries. United States was well represented as was also Russia
and France. In addition, there were members of the conference from Sweden, Finland,
Holland, East and Wst Germany. We had the opportunity to visit several laboratories
in Prague and Pilzen. We were constantly impressed with the new and original work
which we saw and in many instances with the sophisticated equipment.

Prague is a beautiful city at any time and is at the moment in the process of having
her face lifted by cleaning of the buildings, repair and reconstruction. It was a great
pleasure to visit our many Czech friends and see at first hand their homes and families
as well as their laboratories and staff.

From Czechoslovakia we went to Cracow where the First International Meeting of
the Polish Pharmacological Society was held. Unfortunately, many papers were given
in Polish which we did not understand. However, we felt the meeting was well worth-
while for the contacts we made with Polish, Russian and East German pharmacologists.
From Cracow we went to Warsaw and spent another day discussing new Polish drugs,
at least, one of which has important possibilities in neuropsychopharmacological research.
There we were the guests of the Polish Pharmaceutical Industry who were the best hosts
imaginable. From Poland we went to Russia and spent the next two weeks in Moscow,
Leningrad and Novosibirsk. The work which we saw was so varied and impressive that
I prefer to save the description of it for the next newsletter.

CALLING ATTENTION TO:

“The 7th Course on Problems of Developmental Neurophysiology and EEG in
Paediatrics” will be held at the Hospital for Sick Children, Great Ormond Street, London
W.C. 1, England, November 16, 17 and 18, 1967. For further particulars write to: Dr. G.
Pampiglione, Department of Clinical Neurophysiology, The Hospital for Sick Children,
Great Ormond Street, London W.C. 1, England.

For your information the main lecturers on this occasion will be Paul Polani who
will speak about “The brain and chromosomal abnormality”, Maurice Driver on “The
surgery of epilepsy”, W. Grey Walter on “The development and disturbance of higher
nervous activity in children”, Dominique Samson on “Electroretinography in neonates”,
Peter Jeavons on “Some aspects of photogenic epilepsy” and Colette Dreyfus Brisac on
“Development of the central nervous system during foetal Jife”.

NEW JOURNAL:

“Laboratory Animals” is the official publication of the Laboratory Animal Science
Association (L.A.S.A.). Volume 1, No. 1 was April, 1967. The subscription rate is 50/- or
U.5.$7.50 per volume (post free). Single numbers 30/- or U.S.$4.50 (post free). Subscrip-
tions should be sent by cheque or banker’s order (payable to Laboratory Animals, Ltd.,
A/c. No. 3481115) to the Subscription Manager: Dr. F. C. Chesterman, Imperial Cancer
Research Fund, Burtonhole Lane, Mill Hill, London, N.W. 7, England.
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CURRENT CONTENTS,
10: June 20, 1967

(1) Bailey, E., Taylor, C. B. and Bartley, W.
Liver enzyme changes in the developing rat.
Biochem. J., 103:78P, 1967. (2) Boger, W. P,
McClelland, J. and Gavin, J. J. Phenylketonuria.
III. Measurement of multiple parameters of liver
function. Am. j. CGlin. Nutr., 20:446, 1967. (3)
Courville, C. B. A pathological model for cerebral
changes incident to paranatal anoxia. Am. J. Dis.
Child., 115:603, 1967. (4) Giorgi, P. L., Paci, A.
and Ceccarelli, M. An extra chromosome in a
case of Tay-Sachs disease with additional abnor-
malities .Helv. Paediat. Acta, 22:28, 1967. (5)
Ivanova, T. N., Rubel, L. N. and Semenova, N.
A. The phosphorus turnover of phosphatidyl-
choline, plasmalogen and diacyl phosphatidyl-
ethanolamines of the brain of rats of different
ages, in various areas and some microstructures
of the brain. J. Neurochem., 14:653, 1967. (6)
Maletta, G. J., Vernadakis, A. and Timiras, P. S.
Acetylcholinesterase activity and protein content
of brain and spinal cord in developing rats after
prenatal x-irradiation. J. Neurochem., 14:647,
1967. (7) Powell, G. F., Brasel, J. A. and Bliz-
zard, R. M. Emotional deprivation and growth
retardation simulating idiopathic hypopituitar-
ism. I. N. Eng. J. Med., 276:1271, 1967. (8)
Powell, G. F., Brasel, J. A,, Raiti, S. and Blizzard,

R. M. Emotional deprivation and growth retarda-
tion simulating idiopathic hypopituitarism. II.
N. Eng. J. Med., 276:1279, 1967. (9) Raiha, N.
C. R., Koskinen, M. and Pikkarainen, P. Devel-
opmental changes in alcohol-dehydrogenase ac-
tivity in rat and guinea-pig liver. Biochem. J.,
103:623, 1967. (10) Schlegel, R. J., Neu, R. L.,
Carneiro, L., Reiss, J., Nolan, T. B. and Gardner,
L. 1. Cri-du-chat syndrome in a 10 year old girl
with deletion of the short arms of chromosome
number 5. Helv. Paediat. Acta, 22::2, 1967. (11)
Vassella, F., Joss, E., Luchsinger, R., Dubois, C,,
Gloor, LR. and Wiesmann, U. Cri-du-chat syn-
drome. Helv. Paediat. Acta, 22:13, 1967.

CURRENT CONTENTS,
10: June 27, 1967

(1) Azzopardi, A. and Thurlbeck, W. M. The
oxidative enzyme pattern in developing and
adult mice and adult rabbits. Int. dcad. Pathol.
Lab. Invest., 16:706, 1967.

CURRENT CONTENTS,
10: July 4, 1967

(1) Lagnado, J. R. and Hardy, M. Brain es-
terases during development. Nature, 214:1207,
1967. (2) Wild, G., Woolley, D. W. and Gommi,
B. W. Effects of experimental galactosemia on
the measured serotonin receptor activity of rat
brain. Biochemistry, 6:1671, 1967.
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