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Studies on Proteinmetabolism in Muscular Exercise.

. The Time Conrse of Protein Metabolism in Muscular Fxereise,

and its Change during the Training.

W # B ZE (Yamaji-Renpei)*

EHRBC T THBEOREBCOWTIRE
BBIEEE RSB BT B LR\ (Catheart (1),
Wilson (2, B O)), XBsHERZREBELL
W& Z=\» (Mitehell & Kruger (4), Chamber &
Milharat (5)),  ft ZOMIc ZOfFEREE TV
B\ Bl X BEEN R BB IOV TOH
B T 8k, FEE)) fEEfcRE
SEREZTNLEELWEHE LG 2 IEER )
FLHLBVWEYZIDO TS, VEFEFD
W RROHERDZ FE, EHO)). zh
Txr L Atwater & Sherman (7, 8) (%3540
EEHRFOTTHEIFEBALAROE TH 2 HE 15
LTw3. RBICEFOELNIC 3 THEE
OERICRVWTER L BERE L TRPERY M
FIRG IR & BB L T B8 E D Dk
B3, & DH M EiCkEt 3 2 R 2B e g3
5L, FMERRECHL THMEESRR Wi
HLT, ROTEADKAEHOR & 5.
X—F 1 HoEZERGo BT DOV, Wilson
OFRXRPMSESERES L HORTH R LKE
BEoMicEod sk R, WHEAOHERC
B2 L CEBVE REFZOHM S —BHR A3 523,
WIREEEE L 2 2B;ELTVLE. &K
(10) SFix EBRAYIC BIEEEBRPERPMED
WINASH 248, % OBICEP RPMBOR b
®Y, HFRIBEE L CRIENMHRE KL T
BB I8 hv DI EFEL T 5. Catheart (1)
INBBHERC X S RBEHOELASTTET B Ic
Lvh{, TOBEHOBERFUCEHOTE
ARIC X OTHDNBHIC 1 HORERINE

* SIS ENARERHE (FNEARE

ELTRESELNBEELIEH L. 20
BCHHBEARBCE L TRBEROMEER
DO=FE R TwE\wOTH 585, HFLILZEDK
MEBE T 3RS, HEROWNL L C2EROKE
f, RS ELWEZOD 2EZERAH AN
5. T TEFRFDFORERIE & 8F
B EEL CGBER 5 &8, ch e %o
THEI R R BECEOTHEE L& 1
DORERBMBOWB & ¥ Ic 5H AT, FIW
OO EBERORE ICD W T ORIHOR:
YB3 LM, BFOBRBOFERECRER Y,
PEhCEALEL, RPFRELTR.

£ B F &

EEGEHERTROER L Aok ko
T, AMBEKRE LTITD%. el ik ko0
kg FIBOBEREETT, Pordmists T
HDOT, ETOEBOR D HEFIHE M R
#{E 2400keal/H, RBEE Og/H (BHH25
%), Bk 100g/ 8 (Bh¥rik4522), gl 26g/ H @
By LB 2 C (REEHT), BEAH
YHELZE, 1 HREFHE 1100kealo %) &
EBMLTenE 3 BEEEET L (BHa
B LTk BEE SR 2 BV, 6ke OFE
©OFic 1 560 DM BRI T 160 3 HegE -
&tk ZOIMEHERIE T80kg/5 THD
7). : ‘
C DR LT FETE 3500keal/H & LT
EOBRHRPEC—FK L e REEE LML
B TORMEERZKEEDONC XD,
WEMESOBEEY —FIC T 5 BH B MO



492 U —— 5% RS DRERBNC B T BT @38

& Wik, BERHKOBALEYL 1 e 2 5 s
PEDTEEL, HEUOKED L %5, Yo ;Y V' oo B A
DRTHRCRCTERRIROM K e }j’\ | TEwE
{3~4E OEILBREER T2 T, 36 oee ‘%A\ ______ .
EDERKTHER O E R HTEITO P Nl

e B R bRy

%%amam@ﬁ%KJOT%@§
WECHELT IR REDCEL7DERXES

*%KW(EEH
—5E L DEHE BT THRIDORAD

ﬁ%%ﬁmb,ﬁ“”%@a@m%%T'EK

K Ve

%‘5 |

otk l 5 75g

~
fo. W HESEEBOBCEZOL HO qf*LL“m:““* .
RECOCRESRELWELZS & | Ak T e ;
B, PN, BHEY, BUEE 3 Li |
T 338, M (5B Lo L
i nwT4&x 1HEBEZ2 50T % :Z% :’""% ;!.r""--';__»_m r‘
1 HoRESRHIE L MECREG N b T —
CERALTHEL, zoREst F |, b |
BLHDEDHEREMET B, o X ! ‘
DT EOBmAEE W E e | b
RNy el choU R e 11
EFEREOHFEE LB L. oo Kk T oo ST
MERECBEL TR RERRS LR ¢ % Lo
%, Tve=7, 7v7’~f:y,71/ ';é_ " ......_,jj ho o pmmees R
T e ERCRA LT B[ —
WSEL, ZhIC EDOTHHORE Evrt Noge, 1 dm
s T oRk oS L 21 S e 1] R :
. WHORGOWEHEEGECH Lo E o
WEABChERRPI I nF -2 } é 9/’5’71'112/”?1 7 ST e / z R arara
=R &b REER Urease 3, 7 am " am
s e 7ig Polin s, 717 %= 1R SEEIOEAH 1 B OET) y
gZEEI)C L b R-Ng=msm  [f— zage el
Bic TREE Ll a7 T A #
ruF—F—-rEEc CHELE. /7;338'
1
e T £y
1) EBIEEEE 1 EOE % 6
amﬂyw - 2400kealBBEO R £ 4
TE3E Y BT HC kRO FT
e 35901{031/5 BEOEWHELA 2
WA 0EENHO 1 HOER . ‘{
Y1 NcRT. cogdogme  °

2R % {‘Falﬁ@ﬁg}@m@%%ﬁﬁ’

Rt R-N ot RACEE BT
b IO RO TRV T & 19-28mg/dl
OEOEITH B OLFLT HIPAHOEI
B R A RR L30AEIC ik 43mg/dl



-

BT BBIgE (3 493
géggw .,wai >¥00 2400 RN St ik, PRiC Z DS
Z L001 100 100 BERIC R WTR 2N &2 F D
- : mbm®6ﬂﬁ
ﬁi J“ T RICRPEFE S OBl ONWT
| 3 : BT wm¢o<F¢%£;
" 520 35 ‘ % %&A 3 70 /'5 T z;m T L CRFZOPMS ks
LN 7 S S R Tt 7 B E s, %;h&“m%&@m
a0 v v ] e v TOERYT pmnemimesTnd, wom
£ v T & RIS SBIT R T LT\ 5
% THER L b s v aVieE |
T SREESRE b BE R Emc D
H WCRBIE, ZE%HERES
£ 5 i, R-N rmEEr Ly ZHWT
FURTHRCEEMTIETL, 15
%%@’ B0 AEDOTELEDTHE. &
I DIRABLERASON I LT F = .
gﬁﬁ% YERNTERE I Ran, 7%
% o0l AERREKRSER R, MErvT o
Z ol VRO v T RS R
Al T BRI ATED biLs. PFLHS
L i [ 5 D TR T
%% B, HOJRREENRE 32
ok OEILOER L HTFRIC Lz DT
N, @éme,f Lkl LCOH
im P pin? 79?””%¥234§6” T A LRI I
3 SR 2 B0 B RO gm,
@%@K%Lfm% SRU 5 2 FERA B IC 7 Z 2 THRFRINCHOT PN oI odss

2 MEOE TR, HUORTBEEHCHSL
TI5~3045c LTI 2 FRIEIC/ELTn 5. «
OB EHO R EREOHINIE O ¥ Al

?ﬁjgﬂ;‘lm&flfj 1 Iﬁﬁﬁﬁm 'C:'*gﬂ}n &iﬁjm ;3: 7_3:‘ L, = |

T@(ﬁ&t,%@ﬁ@&otﬁ%ib%ﬁm

TRLTWwS. COEEREIESE Y B
T &DT, EFPIREFHREOHRY Rz
2R Rand Hihic XL oCTRBE0BHE
L0 bR s, YEBOEFEEIED
BT X O T RUERIC DWW T OB R B

HIKERWEESHER DR, &3 NicT
L7zRAE0EE oy chntikeo
Plic R ERA IR & )% S5 clRk Aokl ik

& %Dﬁﬁlmoé‘%?) 2T, NI Biirger
(Lnﬂﬂ&%®wg<@ﬁﬁﬁm;91m‘
MCEBNHTDH b, Birger (12) 1 95 e g

& B-N FEoinzin TS R oo
XK (14) B8 L 7e k21 5 01C DTk
E@i%ﬁmﬁfoﬁ? CVRESLOTH D

L TR ST s BRRIT AN T
W?é@@2®ﬁéﬁmﬁ%%%%%6h%ﬁ
THH5. ¢ OBECIRPFA~OETEE NS
FERE LT, —REiicig L R-N 3 35yt
VTP T 0500 B R
S, CTAT—FEELRZVWOR

==

RERCETT 51cH)
5 3 Moflicih

TRE 1IN 0Tk B hic i
ﬁﬂi$m@~%ﬁﬁzw@bf@afutﬁ

tz




LTw3. ziig®s { Chapman(15) O¥EHH
L 7%#ic renal plasma flow #33hHicik 3

BETHS5. cNEROFEOREEBONE .

C BYETY, 3EO33HTHS. HFLTOR
CREBS VI S F R-N @¥%fhic koT
BN 5 BIC RERERE LRI, zOW
IEFHHBEIHEWEINTH L OTH S BT
C BCBHRRORGHED R-N LRtk
L oRmME N OBARLTEOMETH B -
D BRI BRI SR R AR S L,
| SSRELLTIC i 32 % B4 B renal plasma flow

OHBOKC X OTERBPHIRE . KBBR

PSR R N O FTHIC R Lo PR B & W«
T LREBL RS, HORBRNMBEFOL
WL TWETH B, ¢ OMEOTFHEERR
ERTE A CELCE SRR WTIR T OFRFLT

E—BERCH 5. TR T b S M

BHUABOMEFEL REALR. BEIBES
zcOBEBOEFRPHEORESRHRENEL BN
7oE L BEYORIRC X O TEKEEOEREN
L ERSEELBRBICLY, ARNERRESR
L PL, BOZORRBDEEORBLELNS-
R BB L BERRS L F O
€ GIERBEHED L OBLWERTERDC X 3
BERO I & RIS B ¥ A0 72470 1& Anae-
robic HAMIEEBTPILTHWIETHDOT,
BREOMRIETIC ON CRILIBRAEA & &
v, BSZIRLE D3\ CE B LEETTET
H55. EoTeoFEz kb FHUEHHBIER
SRMERSSBICE YT A ERABREAEC X 3
BBROBREERA—FRc X2 30TH55. 7
v =7 ORER Wilson(9), Schlutz (16) &0
EBIc Ao s, HhEFEO Acidosisic X
OTHPAT 5 T & HFECTHOT, BLAZHK
(17) oMY F2FH T 3.

2) En0ilk s ZENE1 HOXEE)
D kotnEBRoEENREO 1 HOLE L
B (017 R) otk
NEEESERNCERE LS EHi, IR
BB DN THRERZOR Esd 5. cOBE
O 1 HoREEYETc 1 HONDORERR

4 Lk — RS PR DS R B B G55

SOPMOWEE LR L bOWBEINTH S
s FEO LHBOERHMOMSE H x D RhE
Fx AL, KTHREEEOERE L VEOER
EY R ARKERED VL ERT (B
My 100g/ 8 c—EL%7). Kic B3 < %51l
FE O ic O THEMEE SR B a5 U T HIR
ELHD, LROBHOANSEHRE (BTHEAL
fOTRT) BRLTWS. 2T TLHH
) &BHIROTMMECEHBEEOEATD
S BEPEBIcOWT 1 BOERRHOEEID
iy 2o TR, HIlEomy (ke
THRT) kK 1) KR TR~ B & i FEER
RG] (B MERc TR It kLT R-N
OEPREMER i R B EROPE MR D
%, e v ETREINOFICEEDIEBE R
Lic S b ® 53 E DEHICET & hicili~ze
WY THB. ICHECRELEROBARY
B OER (Bl TRT) LT oR
& R-N OB INEIC FOBOWR L& 5RO
iR L KR A\ RPEROBRE & B
HEFRALRD BT, ROTREDOWIIC X
OTHFBEFERT. WL THHEEDRE
HOWMERETZOEMRRD SN 50 NILHE
BTEEL, R FOBICRST & REFRPM

TBROWASRERE LTCHESBNS. BB R-N

OEMOBEE L b TIEHHHFOBEEFMOT
HERIIGBLEILOTNEOTH 348, D
SRESTE D IC AN TALEEYE BN TERAIC
EHHL, HONNROSRIEE D c OHAD
SFEH DM B ICHRE O AT b

BWEESTETH B BT 3ICEIRLER

BRHAEEDDOCEERELZBRTH 25
ic, JEAOEN T HWICEOTHERRELT
T B0, FACBREIRGIC &IERICTE

LTV 30THB. CHBHRICESHOH

Il X OT REIERESEIRCE L LT
FCEHTD 5. P BEcBELTEAR
b DT 5 T e IC D\ T i BEic Catheart(1),
Wilson(2)Za:3%654 L =i TH DT, Catheart(l)
B BEBRERISETRENT 25T,
ZORLEBED TH WO’k COBECHER



M — PR O BARBICET I 653 s

ORALIC kDT U /e BASRENSEL KRS

BNBEBTHLEE, X—F Wilson (2) &
B (18R) € i 5 BTN BAN R e R BB
OHRIEMAES 43, 910 H DB IRIR A LT3
MR Lo L, ZOBORHE
@ B O S R LI LT 5. TILTH
PHLOE LB & S OBt OB P 4EHC, o
S:N XD cORBCELRALEEOBRA LR

DlFELF LT 5. 4R Catheart(l) % Wilson

QDERZ MM D HHhBCIE L CEEOREIE
YREINEIOREBI, HIWEICRpEE
OEME Ao O T, TNRBERED
BETH Y, IHc EOTEEEIOEH S LR
D = 2N F ~ BB E B OB TH D
LRI T A R ERVHETDH S (Sherman
M) ‘
R Q) OIRGhE & BEHBHIECHALE
HE 52T X ERABCITORERCHR W
TUHH I EOERHMBOKTHORD b
TEESEHETARAVEDRBOLREREEZ b
5. WO THROBIFHEFICHR W TRGHEC
O THRNCEBRBOTLHRTZE, Hicdl
ot O TRILOTTET 53 ¥ BifEC L
ELZLORENVWESEDTHESETRAV. ¢O
MR TEEO R 2 O3 EEIC RN
WROEZEERX B E T BRCLTW30THD
T, Bk VY EEHSFOTLET BORKLT
BREREOBTER (, RIMRic TOTHREE
MERBEOWFEOR = 3L F~ BN T3
BTk R-N O Ash a#kicERD
NERACBRECHZOTVWB0TH 20, %
- ORMLEERTTEL T BB/ & BYa.

RIC B VRICKE L TIHIC BEO SRR D
HOEHCEL TREFHEL L ALEE VS,

PELEEIc Fiske & Subbarow, Eggleton, Loh-

mann (18) DIBR% { OREHIC X DTS hCE
Bivean <, H%dEC B LTk anaerovic I©

phosphagen *> adenosine triphosphate D43

DBURCROTRBOTH 505, BEHEL
PREZHEEMRESD B LEDOTET 2RV,
WEINIC RN 7 v 75 = v RBRECE

Bl T4 L ORBE D 555, WRAlickL
T LTEINBIREA S LTk \». Margaria
(19) SEOEBICHWT BIEE)IC Lo THEFEE(L

VOB DOELIERL TS, X s TF
=Pt 1 BRI DOWT L EHMcEDTRA
ERREBORHOLHEE | Wik~ b
TH 5. LGBHERC 7 v 7 7 O T
WLTwAETH B, okl (20) OFf
B L2 BERO 7 v 7 F VB TR0 A0
BT HE DS, 0T R-N 0o 2080
REFROFMHE b WEOHSNME O F
L2 BHRABCTD B, PEERTY.
R C A RORET 2 EHEHEH EEBLE N
DT 3B5 O ZOMEER R\, ‘

KR kDT liic BRRIEIUET 5
MOEHICD » T & RERORILRETN
i, ZOBEHOREZO b OaREE KO THK
ERcF{iEs b s0oTchHA5. ZL
Tz OB RO E~ iz SN 5
R ki FLBEO TLEA D TR T, Hihh
TRV T EIC AIEOTLHE T R IBERIES D
BNTIKOTHSL 5. chaELREETS
LE S AR O BEOF T BRI THO T,
COBFORICE L TREEC NG OR
CEOTHBELET DAL, HEic EEm
Ky BETIHRXT SR

#B ‘ &

B REFORARCEL OMOEFEES
—FIc LTERc O THDIIEL T 2R, 1
HOEZBARBOEEIOHE L B L TROFBR
& 157%. ~ o

1) %hic X oTH B T IHE 24
ZHBHIC TR DEEOMERASEEOW
Iasd b, ANOBEAIC D BHRT B2~
MCHEE L. chixBHiEciEoTURmIC
HREBEHRLSTTET BETHS 5.

'2) BHIEOFIIC (& 35 (hEA A0 2 R
CRPEEORMET DN, TREBHHED
HERBBRRCEOBRSL, s k2Tl HD
BRHIEFR R L L@ B E L LH ERER




. 46 ) Wi — B R OB BT B B B3

BIRREE BB, RNk BEEREOT KB, SR | ST 5
3 3 - . ey . b 5. A 2B B A T p
HepHI L T CHURICIMGIENTAT 58 )7 S0 e - LRI Ls B0 £ 0 9

TH5H5. | Br#ETs
3) ¥ 2B BeHC ik LB h % =
o i : 5 1) Catheart, E. P. (1925) Physiol. Rov. 5, 225
oSSR RO®ME R <, 1 BERE 2) Wilson, H. E. C. (1931) J. Physiol. 72, 327 ; (19
MELLTCRROCERRB P ERLE. Th 32), 75, 67 ; (1934). 82, 184 2 5+ (198
. M 3) BERIESE » BE — (1946) SBHE ,3; (194
BEHOMERESE x DIWELIC kOTRATT ) Wans T (190 SRS
P 1 4y Mitchell, H. . & J. H. Kruger (1928) J. Biol.
ELFRRTDS 5. Chom, 76, 55 SR
4) 77T = OPEERBMHIC XD TR 5) Chambers, W. T &A. T. Milherat (1928) J. Biol.

’ 1s s . Chem. 77, 603
M 3 X1 BREE LTHFRA EREREHLD 6) Egti% CEREHE (1932) ESES 12, 1719

# = cik 7)) Atwater, W.O. & H. C.Sherman (1947) Chemistry
7e. FEOTHEHIRIC LOTRIEE BIL, RicHh of Food and Nuirition. 7Ed.,, N. Y. { .

e B 2 REESREM Ph05phzwen o 8) Atwater, W. O. (1904; Ergebn.. Physiol. 3, 497
A GICEEY TR . 9) Wilson, D. W. (1925) J. Biol. Dhem. 65, 755

10) SARIRKER (1950) 3B L AR 2, 12
5) S5{hBIIAES I IR B RIS ER S I 11) ZeHSPHE (1942) [E&EREE 3, 35

RIEREEELRSRTE D) 2 OTH B4, T 12) 2le2:ger, v. H. (1936) Z. £. d. ges. Exp. Med, 97v

CREBHRIEIC & D EECEAL, RDICEE 1) HIES (1946 BERFT, 3
. i . 14) BUKIRKES (1949) Hoh) PR ettt
ML TR S, O THGRORAD R 15) Chapman, C. B. (1948) J. Clin. Invest. 27, 639

#i& anaerobic OIKAETHE V5223, zhiC X 16) Schlutz, F. W. (1938) Am. J. Physiol. 121,293 -

~

- ) BB CRSE)
DTCHEF B AR FHEDRIFRBEC X D 18) Best, C. H. & N. B.Taylor (1939)The Physiological
N = % = Basis of Medical Practice. Toronto
A 2 < ST
. BSR OHRIC D THIC RSRICZS ATy . 19) Margaria, v. R. (1939) Arbeit Physiol. 10, 553
{DTHAHS. ' 20y MEHIRE (1949) RAEEES 11, 259
Summary ‘

Hourly changes of protein metabolism during muscular exercise were ohserved in the
experiments previously reported, and effects of training in the time course of protein metabolism
were studied, the living conditions such as dietary protein, harduess of muscular exercise etc.
being maintained constant throughott the trammg period. Main conclusions obtained are as
follows.

. 1) Non-protein-nitrogen in the blood increases during exercise, and recovers to its normal
v level after rest two or three hours. This time course is essentially identical either at the

" beginning or the end stage of training period. It may be therefore concluded that protein

catabolism in body mnecessarily increases in hard muscular exercise.

2) Nitrogen output in urine increases about two hours after the heginning of exercise,
while it decreases during the rest. Therefore total amount of urinary nitrogen in a day cannot
be increased remarkably by the muscular work as already described in previous literatures.
The facts show that protein catabolism is accelerated by muscular exercise, and this increase
stimulates in turn the anabolic process which proceeds during the resting period.

3) At the beginning of the training period, acceleration of Loth catabolism and anabolism
of protein cancel out approximately with each other, as described in (2), while the latter

- exceeds the former in the latter period owing to the summation of anabolic stimulation. Thus
daily urinary nitrogen decreases and nitrogen balance is chdnved to positive in the later
period of training.

4) The creatinine excretion can hardly be influenced by muscular exercise, both in time
course in a day, and also in its total d(uIy amount in the lapse of training period.

5) The increase of non-urea-nitrogen is noticed in urinary nitrogen excreted during the
muscular exercise, and this disappears rapidly -after cessation of exercise, while the amount
of urea increases in its place.

From these it is concluded that anaerobic protein catakolism may ‘proceed in the initial
period of muscular exercise, of which products are oxdised to urea in the later period when
oxygen intake is increased by the acceleration of respiration.

(Institute of Physiology, Kyoto Prafeciural Medical College)
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On Cardiovascular Action of- Epmephrme and Nor-epinephrine.
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1) Goldenberg, M. (1949) Nor-epinephrine as a
Pressor drugs. J. A. M. A. 140, 776

2) Luduena, F. P.(1949) Comparative pharmacology
of the optical isomers of arterenol. J. of Pharm,
Exp. therap. 95, 155

3) Lehmann, G. (1951) Adrenalinogen, Adrena line

o BEEREO» ¥ L. und Sympathicusreiz, Pfliig. Arch. 253, 132
4) TEIB (1942) Adrenaline Az 7% Acstylcholine

V. # &

DOERE: AREER T, 675

Summary

The effect of epinephrine and nor-epinephrine have heen examined on the heart and

_ Trendelenburg preparation of toads. The minimum effective concentration for the augumentation

. of the systolic height of the heart was found to be 101 and 10-% for l-epinephrine and

* b-nor-epinephrine respectively, while that for the vascular contraction 10-% and 10-?

respectively. From these differences in the effective concentrations of the two amines it may

be concluded that the oppotunity of the preferential action of epinephrine on t‘le heart.
wht he far greater than that of nor-epinephrine on the vascular system in toads.

(Department of Physiology, Chiba Medical College)
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Summary . ‘

EEG of rat was recorded in 1-mdze learning and the followmg results were Obtained.

"~ 1) TFatigue: When the performance of the COHdlthDed behavior was repeated, the running

- latency was prolonged and the rat became restless. In ‘this period, fast waves increased
(excited period). After this, the rat hecame quiet and inactive, the latency hecame longer, and

- at last it reached the drowsy state. In this period, 6-8 per sec. waves of high voltage and
fast waves appeared alternately (inhibited or fatigued period).

2) Extinction : When non-reinforced trials were repeated, the rat frequently stopped and
looked around in the ruuning course or showed searching hehavior at the goal. In this period,
the latency and the EEG did not show any particular changes (initial period of extinction).
After this, the rat tried to escape from the maze and.started slowly and dully. In this period,
the latency ‘was prolonged and the average frequency of EEG ‘decreased (last period of
extinetion).

. 3) EEG.of neurotic rat: One rat showed some neurotic symptoms such as anxiety,
agitation, disorder of running and tried to escape from the experimental table. EEG of this -
animal was characterized by increase of fast waves. After recovery from neurosis, EEG
became normal.

’ 4) EEG during running: In the normal condition, basic waves augmented immediately
after the rat started, and when it ran over the choice point and approached to the goal, the
basic waves were suppressed and fast waves increased. In the fatigued period, last period
of extinction and neurotic conditions, these changes of EEG during running process were
not seen.

5) The cerebral excitatory levels under the various states of rats mentioned above were
discussed on the basis of electroencephalographic changes. .

(Second Department of Physiclogy, Osaka ln ersity Medzcal School) R
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Summary

Changes of cerebral functions in somatic fatigue were studied by recording the EEG of
13 rats (male 10, female 3) before, during and after enforced swimming, and the following
results were obtained.

1) EEG of fatigued rats were characterized by the suppression of basic waves (7-10 per
second) and increase-of small fast waves (12-20 or more per second) (type-1).

2) In one case, both average frequency per second and amplitude increased by swimming
(type 2). This may be regarded as the higher excitatory state of the cerebrum than that of
the type 1.

3). .This presents the lower excitatory level of the cerebrum and may be regarded as the
later or inhibited period of fatigue.’
(Seco nd Department of Physiology, Osaka Univer: sity Medwal School)

‘

3) Slow waves appeared in the recovery process after swimming in one animal (type
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Summary

We repotted previously that there was a substance (I{~fraction) in muscle extracts which
produced muscular contraction by intramuscular injection into an excised skeletal musele of
toads in minute dose (several ten micrograms). In this report, an identification of this organic

principle in the K-fraction with S-alanyl-histidine (carnosin) by means of the paper
chromatogramm of its hydrolysates as well as its desaminates, was described.
(Hayasi Takasi Institute for Medical Science and Institute for Putrefactive
Mierobiology, Chibx Medical Universily)
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BAREEG 11, 79
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3) Lewis, T. (1930) Observation upon thi reaction
of the vessels of the human skin to cold. Heart
.15, 177
4) Lewis, T. and G. W. Pickering (1933} Vasodila-
tion in the limbs in response to warming the body;
with evidence for sympathetic vasodilator nerves
in man. Heart 16, 33

5) PIAANSE (EFI244%) %ﬂ%moﬂ%(ﬂtﬁim I

EERRA &)

‘ Summary

The temper@ture reaction to cold observed onm skin of fingers or toes in physiological -

conditions can -be explained by axon-reflex which is raised through autonormcs nerve fibres
running in spinal nerves,

When skin nerves are degenerated by some rea,sons, the reactlon can also be observed,

through only after about five months. In the latter case, the reaction cannot be due to axon—
reflex, but probably to a new reflex of blood vessels which was found by Nishimaru and
named “reflex from vessels to vessels”. This reflex is probably evoked by sympathetic
nerve fibers which comes along blood vessels from limitrophes. In physiologicaf conditions,
- however, its action is insignificant as a cause of temperature reaction to cold, while it develops
gradually when physiological axon-reflex is abolished by some reasons, and comes to be a
main of the reaction after several months. :

Spinal cord or other central nervous system can also influehice the reaction, as the tempe-
rature reactions on fingers .of one hand are ‘correlated intimately with those of the other
hand, and also with the tonus of thermoregulatory centre.

In shert, it should be concluded that akin nerves, sympathetic nerves along blood vessels
and central nervous system contribute to the cause of temperature reaction to cold.

(Public Health Laboratory, Hyogo Prefeciur and Physiological Institule,
Hyogo Prefectural Medical College)
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o Phy<101 X, I,909 37) Werner, C. F. (1929) 7. verg. Physiol., 10, 26
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N Summary

Labyrinthine reflexes in the limb muscles of normal persons, evoked by the translatory
movements, were investigated by the electromyographic method, in which a variation of
discharge intervals of a single neuromuscular unit was taken as the indicator of the change
of muscle tone.

1) By the upward movement, tone of all extensors increases, and that of flexors decreases.
By the downward movement, tone of those reveals reverse changes respectwelyi (Fig. 2, 3,
4, 9).

2): By the movement to the Ieft tone of extensors of the left side increases and that of
the nght side decreases. By the movement to the right the reverse changes occur (Fig. 7,9).

) By the foward movovment, tone of all extensors inceases, and by the backward
movement decreases conversely (Fig. 9). .

As to the receptors of these reflexes, there are many discussions, but according to the
results obtained it may he reasonably said that the up~and downward movement is received
by the hair cells of utricle, the movement to the left and right by those of saccle, and the
for and backward movement by the crista acustica of horizontal semicircular canals.

(Department of Physiology, Medical Facully, Tokyo Univevsity)
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