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A study on initial hyperleucocytosis to X-ray irradiation

& R Fl # (Mizusawa-Toshio) *

To clarify the genesis of leucocyte increase noted in early stages of X-ray application, a 300r
single dosage of X-rays was applied to rabbits all over their bodies and their initial leucocyte
decrease reaction was studied. Also, seven chemicals having much to do with the central and
autonomous nerve systems-phenobarbital, benzylimidazolin, adrenalin, pilocarpine, atropine.
alcohol and mercaptoacetic acid-were used to pre-treat the rabbits to learn possible connections
between these pretreatments and the leucocyte reaction.

1) Initial leucocyte increase reaction was generally noted 3 hours after the rabblts were
given a X-ray irradiation. It was found that such increase is caused by adrenalin, pilocarpine,
atropine and MAA, whereas phenobarbital, benzylimidazolin and alcohol serve restrict it.

2) Investigations into the effect of these chemicals on blood oxygen consumption revealed
that those of the chemicals which facilitate the emergenece of initial leucocyte increase and
strengthen the tendency are all such oxygen consumption accelerators as adrenalin, pilocarpine,
atropine and mercaptoacetic acid, whereas those helping to slow down the initial leucocyte increase
reaction, i.e. , benzylimidazoline, phenobarbital and alcohol, are all oxygen consumption retarders.

3) Hence it appears that initial leucocyte increase reaction to X-ray irradiation is not
necessarily due to the pharmacodynamic effects of the said chemicals on the central and
autonomous nerve systems but due to their general effects on blood or tissue respiration.
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Fig. 1.
Difference of leucocylic response according to the
irradiated doses.
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Changes of leucocytic response due to the rapeated

continuous irradiation (daily 300r) to the whole
body.

o

BEmME S oBEMREARNLE L. Bic 7HE
BT, BRI EREEO50%E < &
TR L, ZoBRoanRENEESEd 220
100r 1 EREHEFOm EBERENERTICIk
7z,

ZOr O VEOEBRENIC X - THIIEROD



4 KIR—— Vv b 5 VRIBSHEIH O B Bk B 0 RS B B AT

VARAUBEIRIET U, ¥ W08 B ek o s S
BERICH S THEEL T LHRR, b2
radiobiological reaction %3 Fimsk o 2 5RAREEAH
flc E CHEECRATVASZLEMTE > T
5.

C) Phenobarbital FjEBECKITRLE
BEEREE 3%, $£3X)

FYERpREEAl & MET 5 Phenobarbital (BLF

B8 31

om0 2 3 5 v 9

26 % 110,400] 7,400] 7,700{12,500[11,400(11,200
st 28 8,800] 8,600| 7,900|12,700|12,900| 8,700
28 2 7,800{ 5,500| 6,500 9,700|11,900| 7,800
Bl Ro% 8,400{ 7,800|10,400)|13,200|32,300 | 10,600
308 | 6,600] 6,700| 6,500[10,900] 9,000| 7,200
| 5% # 48 | 8,400| v,2v0[ 7,800]11,800/11,500{ 9;¥o0
8 pnR(%) Of =14.3} -7.1| 440.5} 436.9|.- +8.3

814 | w,600| 5,000]| 5,500| 8,600]|17,600]|12, 200
#| B82% | 7,200| 3,100| &,600] 5.900[11,000| 8,600
338 | 9,000| 4,600| 5,900| 8,300|16,000| 9,700
348 | 8,400| 5,100| 6,000| 9,200|18,000}10,600
358 | v,s00| 3,200 &,200| 7,q00|13,500| 8,800

s # {5 | 8,000{.4,200| &,e90| 7,800}12,900{ 10,000

i | 51m3%) "of ~27.5| ~40.0] - -2.5| +86.5] -25.0
2B (%) of —s3,2| -32.8] -43.0| +49.4] -16.7
s [ 5 1E — BB E
%) : - x 100
HIE() METSE

EENHR(%) : FHWREOEENK T 285
R-PHRBEOEG T E R

Fig. 3.
Effects of phenobarbital to the irradiated response
(300 r) in leucocyte.
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Effects of benzylimidazolin on the irradiated response
(300 1) in leucocyte.
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Effects of pilocarpine on the irradiated response
(300 r) in leucocyte.
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Fig. 7.
Effects of atropin on the irradiated response (300 r)
in leucocyte,
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Fig. 8.

Effects of alcohol on the irradiated response (300 r)
in leucocyte.
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Fig. 9.
Effects of mercaptoacetic acid on the irradiated
response (300 ) in leucocyte,
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(Alcohol ) )
9658 &7 57 62 63 56
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988 52 58 61 62 i‘ 65
PEE 49 58 61 63 | 65

(Mercaptacetic acid )

a 1 2 3 e | 5 |
968 135 205
98 13¢ 107
985 | 1se | 200
il 134 200 |
(Atropin )
9658 w9 112 131 149 162
R E-] 76 110 130 lav 161
9 8% 79 114 130 148 160
SE{E 78 112 130 148 161

(Benzylimidazolir; b) )

968 249 68 70 75 84
FRE 46 67 L2 78 85
988 50 69 7a 78 86
PE 48 687 72 79 85

( Phenobarbital )

968 9 21 36 53 57
s g 8 20 35 52 55
D8 g [ 20 35 51 56

9 20 35 52 56
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Fig. 10.
Influences of various chemical substances to the
irradiated response (300 1) in leucocyte.
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Mercaptoacetic acid

Pilocarpin

AtroPin
Adrenalin

Contr,

Benzylimidazolin

Alconol
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Fig. 11.
Influences of various chemical substances to the
oxygen consumption in blood.

METHHZ LR, b bALIOMKETH
b BERSEINTR SRS O AEREE, o — B A
A2 THIEABETHS 5 L BBEENRZDT
BB, Uldd o T VSRS g s Lo
AERARER AR O BERED RIS & h B BT TR
U, BOEETFTTRIHEh B3I epnT
ERM
ERBHENER U AEE, BRRB X
CEBMERCHET 2 5MENER L Y S, =
B2 RO KRR IR S 3 B BESERE VR I
BT, XYVEEC VB SEERLT
WREBLEEREAENTHS S,

V. # %=

VR & 2 WA iR N B S a3 R i 58
fiicha & v dimile, BEEMREHNGR, Wik

TERIBEES & IR ERE A7 & OB

EHETTRIABFEELRACECIELD S.
L LZ Dk 5Bty Stress 28R LB
WG DB S O FIBT A M E TR T I
bbb tB b h 5. VEREHLRERED
Stress & Z2B2Thbs 52 b, MWEUEO
Stress REEVDEBLCETL LI VIRETIZ, 20
VIEE MBI BEC IRl s 5 b0 LS
ha. ihHEO IWHEDEHER 4 v L5 HERR

WBLTH B VERHENBRRSE2BAEL T 58
Z DRSO B W B Stress ikigs & BIHK
ENTYRELEI X, RecliEenseZ
AThHE. HFFP ks eFRCBRH SN
BHYBSIE: & 2 T IEMAREH, BB, B
Y, BREmAEREE, Bl EiE— K 10H &
U 2 EREE U g h s e o &
bEARETLLARCILLTHS.

E 2 FRREIRTC v T O ES OEBREEE
BRI B e, VEBEMBREINE ST “EEMRE.
Mg “REEERR AT+ NS B B AW
W R EA % - R R R eI +
W ARSI OIEFFCEEY bh TR Y,
Z OB b K IT EPERRRE, NIRMERIE
BB X OBESRENEO=E-ThbEhZh
VEBEMBRFESCES L Tw 5 Ev ) Bfe S
SHLTw3. L LaddbZofsStressd

EERIERRE - TB LR KT R

Ehisv L, BISHEEERTC X 5 W
LwHRE X v 3, Stress OBFFHERE VI
B bBAENABHERKROPLLENRVDOTH
5.

VIRERSHT X 5 T B ERRARRIC IR I B
PEZBNBZ EEBREICAMbBN TS, L
PLEAMRBAER LT bEN B FE TWE
. e RS RvERSCL 5 THO
Cholinesterase B #EHEALT B & v\, ZHO,
BHIOLEERREEZ LT 5 L 50 B3R
T3 e, VIgRSEICE Acetylcholine A
THES U O ER O SN B R KT 5 b
OOXHEBbhd. T U TEDE VR
#4545 Monoamino oxidase DIEM:{EM L& L
THRNICPB T 5 Adrenaline OEMMEEE L
B Eve, ZoRMT X B & AR EIREEETHE
RSN E»N B0 EBEEND. BEBS
CTNLIELVTHA 5. ke odZNEE
SRR OR/PLEMOREREE, SUTEKRERE
XS THYERCTHPPRAS A THRTS
EvdZEbhbBIL, ERZOEETH 20
OB R RN TET T2 2L BEL
BlvrbThs,



KR—— v v b 5 VERRSIHE E Bk AN S B S B BFSE 1

EEOERRELEBE L TH DL, VERS
IR BRI T 5 Bk B i IR e
HERRESR & OBRATD b,

ez B VvEREEIEBEEBCABNLD VIR
IR mEREE TN, 2, 3 O EErREE ORI
Bl LT I BEEORSE LTHETAC
PHw. LrbENbORBEaLELULE
RISEHZRTOTCH P, ZhboEREB.L
Ad BXO Pl Th iz, Tihb bITREHER
BB T b, TR D U < i EIST R gk
DEBETT bl AECEDONEDTHS.
BUEETHS PhI T Alic > TZO
VBB E SR HERICORBIET 522 L2 HED
I=.

I CETEAREL, AFBATRICEY
B VIR S 0 RE R 2k SR 10X TG
LThEs.

Vi BRI R 2w T, 2 OHEInE 48
D, BAHTHLOLEHTTHBE, H
ZiZ BT 5 Lo Ad, Pil, At XU MAA
ThY, FBHECETHL0E PhLBIRE
WAl Choie. TUTHEHEREED ST LI
Z o EEk R A BETRE LD B EWEE, v
FhbIKRENBRERE TH Y, EHAM
BRURD % 1 AR YIE 3 4 C IR R SR TR A
WETH - 12 MK OBIEHEER TR O
Wi LI TE2 52 ERTE 500, VR
1o X B H0HAE BRI R P I & B TAERR
OHEHPRREE L Ty A aHflEh T3 2
L ) AEBPRREC & - TRVWIZFEENS
Lorvbhidk by, TLTIOERREV
5 R I s 0 BRI S 5 5 B B O REREM
BENEERERTH 5720, BEMELR
It LABRTA&ETHD LB L DI
3.

B b, Vo radiobiological reaction ©
I BREOFENBD CTRETHH LEL
BRTERL, VERBZITHS.

72 & 2.1F Weiss 5120 free radical theory £
W EK—I®0 #E £ 7 &, radiobiological
reaction Lz WIS EMBEIETNETNLE S TS

2B, T LBEOFETEOMRARERL,
MERZIRETCEZNNEESN S Z & 215
LT3,

L7z o T IR AERR AL o FR R THEE H5 8458
UBRSESS E 0 5 2 R EE T3 PR VIR O =W
ERRERENETHS 9 L, ZORESHIL
BRIEINEIAL & oI XA A E N 2 BEER B 5
IowEbihs. Z0k5IiCEE & ik
HIF OERSENE OB X 5 T VR B IR EIS
bHEREET S L, ThB D R
FEALTLHRULY B & v oIk EERL
T3,

FREER X OVE BRSO VR HIIR RS SY
T 5 —RARHE— ki, - omEmRENE
RETHEOBA» b—BIBETED IS5
Bbhs. 22 Ckic SH (h&¥) MAA T D
TR X 5.

VIRIRETIC X o THA U 7= —B 7afree radical
X SHELER L, = oBESEEEEIEIT 572
»izvbhp 3 radiobiolgical reaction 23 FIH T
5Evbi, Z0O3E L Pattl b ix SH¥E
D EIMLEBIC Xk 5 TENICT BEERE A b

B EHELE. WOV SHLEWTHS 8-

Mercaptoethylamine # ~ v A HLET %5 2
BICE - T VSR E SN 2 L BB T
B. FOERBET S MAA BEIH E Bk
IHZHERRE LD 5 RicBREEERE Lz &)
HBRZR .

F 72 OFEAEMEREINE Al 3EBERE LD
A, FREBENENSME b5 LS
w2, Eaxdr-Z ey viIKERCET A VR
RBHSREIKEEOBELRE L VI
LmFATva-volEENLsZ EitdD
BRIl S 5 & v 5 IO O R, b HE
mans. Briczofgix, Tra-n
X, free radical EQxiEHIKE O HEEZE L
BUEvHBRERDBENLTYS. :

BT 5 EHOER TR - £RBEMHEE
T HEMERCH L TRTEREEI Y b i
L AN, fREREOBRRRE CRETHEL
v AR VT, VR E RS & 46



12 KR——v v b 7 ARBEHE © B i Ek IR G B4 5 Bge

V20T b L5 IcBESNS.
V. & %

AREEER T3 VR R o ZUHA F M ERHE S o 36
BSR M T 220, & QCHER, B
RBRRCEET 5 EWE & VRIS & 0BBR %
PEL RS '

Z OFER, T OFTHAE BRI S & #ESRic
HRE UD B EWE L LT, Ad, Pil, At
IUOMAARD Y, Hizzh T30
¥ Ph,B.IBXIU Al 8% - 7=,

Zh B OGP & AT E TR I S o
PRGN, FREUCEMEER oM 2 &
EbTH0ThY, £z Ad B XU At BEE
FIAY L 2EBER, —I5Z OFREmEkY
TR S & BRI X OSSR RE O BR A B 5
oc#EHERS. L U BIRENENEO
Pil & % A0EAB Bk Mm% R b 72 535
Rrb Y, BEMBERERC L > THOBRRKEH
BIsZ b3l TH 5.

2 TN D DIEEYE R MIRBRENE R S
2 AHELRIELULER BskEng 2fic
ZUTHRE LD 5WHE, T7abb Ad, Pil,
At BIUMAAR TR UBEERREEDE ©
HY, FoBHMRIEEIHT 2983
HH PhB.IB IO Al 72 & vTFh LEBREN
BIHME chBZ L b 1.

AP radiobiological reaction OZAEEX
B Twiwvd, L UBEORESITR
FOEO LR URRETR Z OREEER BRI
Sh, BIERREL LRBESEOETLR
RECBC TR OBERBXRET 52 &2
HrdohTna.

T O XD BRBAD B VIR R ek N RS
DOFEHOFE B AR R O MESEAET 5 &
BRSh, BEEBORESETFIZB v THIL
REME SR RBT 52 & B3R L 2.

VI. #& ]

FEEIREL B 300r 1 HeZREEC &
B B HA B BRI S & B AR

BoHEMER & OBfR% 212 T 3 7= »Pheno-
barbital, Benzylimidazolin, Adrenalin, Pilo-
carpin, Atropin, Alcohol 3 X U8 Mercapto-
aceticacid S v TR B I e - 12,

1) VIREBHE O DO 5 FIHE mskEmnE
JSEEE SRMECHED sz, Zhzifl
b U <IiTBIEE L 5 % D Phenobarbtal 3
X ¢ Alcohol Td - 72

7RI PRSI0 S © BIES S E 13,
Adrenaline, Pilocarpini X 0*Benzylimidazolin
THY, TORSEBRYE I Atropin B L0
Mercaptoacetic acid T& - 7=. {H L Benzyl-
imidazolinFifLiE © #&ic iz, Benzyimidazolin
DA X B PAFE e F BRGNS 1 BRR B DA
<HEplashrz.

2) Th 5 OEEEYE O MIKERENE < B
ETRE LB L RS B ks in o F&5
RO HEOHE®RT 5 (Adrenaline, Piloca-
rpin, Atropin ¥ X U8 Mercaptoacetic acid) %
TRTHRRBRREVE CH Y, F408Hn
BRIBINBS 2 BT 5 %E  (Benzylimidazolin,
Phenobarbital 3 X' Alcohol) EvTh &8
EHBIGTME ThHB L RS 2.

3) Lke#->T, VRS X 5 Bk S
i, MEACEHBRWRICEST 2 WE o EEEL

CAEREVIED L, LAZALOMmMED LKL

AR T HEARTE R L AR L TR
FIsb0eBbhs.

BEWE S, HIEE L RO Y &8 - e TE, #
BH=EBELO, FFR—EFeEL X v 3E
BERTHRETHS.

X (73

1)BAE B(1959) 57 AV 7 7 vic k% EMmERHES
RIS & RIS ERE AA4E 21, 825

2) T H— « B EWAT (1959) VIR X % R Es
MERFEIMD UL & FHEEE 16, 613

3) T A— - fih (1958) MEHIABDOIFIR 15435 Ca-
Pantothenate DTER HFlF#H 58, 283, 58, 370

4) T oRE - BB E0952) A S MY — &
x5 2, 3 KBEACHER HBKEEMRSE
6 (95) 429

5) ABIEE 5 ERAIE & & F Ol & 0tk s
IR B EEER BT 5 AN (HAEE



KR— v b o v o BBk inE S B3 5 ek 13

RO TE)

6) W FHFAE (1956) 58 R ic X 4 8 UL IR IR 2 4T
T2 5B X » TR D ARG OEH RO = ek
THHEEREHT AT W EORBER B, 2
3 WEEKE 14, 77

7) B FH— (1959) S BB BRI 8 1 2 IR FUG &
FORBBELHTIOE DO E 2 EEAHR
1671, 16

8) Bl 1% (1956) HEAMIRIC T2 VIROIFR H
EH#GE 16, 530

9) EhkHs « it (1952) Hodstin O X EIEBRR KiE
TEE BERE 12, 937

10) F FHREME (1953) Hodstin o X EIEERB I RITT
BE (F24) BEKE 13, 517

1) B —k(1956) 7 3 v OBSHR T 5 ks
HkhEsh R B+ 5% HERGE 16, 888

12) Weiss, J. (1944) Radiochemistry of Aqueous
Solutions. Nature, 153, 748

13) E4k B (1953) 6 x 6 HEEMBEREE O
AERKEE 13, 329

14) Patt, H. M. (1953) Protective Mechanismus in
Ionizing Radiation Injury. Physiol. Rev. 33, 35

15) 41 BA%% (1956) B—Mercaptoethylamine = X % X
WEEFE BT 2, 3 0EE HEKEE 16
679

16) PpRENE (1959) BAHRIMEEFH OBE  HIEHGE

18, 1413



{J. Physiol. Soc. Japan (1961) 23, 14-21]

MXEHEORELECKHTBEHEMHERCOVT

Chemical physiology of excitation of nerve and muscle

612.816.3

= % A (Miura-Kimi) *

When an electric current was applied to the excised skeletal muscle as well as to the
desheathed nerve of frogs or toads, the excitation occurred at the cathode of the stimulating -
electrodes.

The fact that it was due to the release of carnitine at the cathode, at the same time of
carnitine at the anode, was proved by the author as followed ;

1) Carnitine hydrochloride applied from outside to the excised muscle of toads produced
contractions. .

2) The contraction of the muscle which was caused by the application of carnitine
hydrochloride was antagonized by carnosine.

3) The carnitine and carnosine mixed solution was divided into two parts between which
the same fluid contained capillary was bridged. The electric current was flowed through these
two chamber for 5sec and after the removing of the bridge, each fluid was examined to
muscles or desheathed nerves. The contractions occurred by the application of the cathodic fluid.
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3. WIEO—EoEREELTER X Y RREC
BULE B U 7= O TRPHEPR & 78 v IR
ms—EoBbBrEs—EoBEMLbHE—O
LDOT, RLZORERE LTRBICEoRES
N5 & NTHRE & 7 B R 2RI AT 5 —
DEME, HRE, L4505,

TR BRI & > TEE® LT 5 O nH
I BRI 5, HOMERSZCBEH-
—FEORT, EPCBEREI=FLE~ThH B0
LEHEO=ZFI VX -PHEBELETI0TH 5 & ER
LEZTVBIBERP -T2

UL b= v~ HEHE Uic & Ui
RHHEE L0 Th 3. AL TEkRD
B f8 2e BEA 0 B35 E 0 Hodgkin 3 Nic
DEJRITHE » THET bR - T, Bib
Hodgkin (1938) & ¥ V 4 1 QR WHHREHE
(Loligo forbesi) # v Tl Wi B E A
U, BMAREOFEE Bv TRRPEEL &7

BT SR

Dept. of Phystol., Nikon Univ. School of Dentistry

(FEFN354E 9 A26 H M)

BEHC RN E LTRSS Sx bk Bnic B
WL, KAF Vg3 s4tmE oBBitEoss
HEERT 2, LOBMPES & Na 44 Vi
SICTHRERNEICEA LR TK & 4 v ik Zichigg
SRR L @B EEmE LT 085 %
DTChHB.

BomE B ET 5 & RO BVEER
WAL VM EOBRE 2 » THENHS. T3
EEOMMIN» bBERE B e LA UREIS
Rio@Eteodit &35, B omd UTHE
B~ L BEIRE L T 0 Th B LB
7=4)5)

T, LIABEOBLEEIESITHED, b
EICL EBRMERRTNIET b, R
BKAF v EBOBRIRLUABCILBAL THRE
Na AXv2FOBECHT. & oRELHRT
O ERfE A LS MR N I 13 K B AR
EREL FOL I A XA VEEEREEINLT
VBERIONP L EOREETH VAEXRAET
HEPHTHD., HOHEMLEZER 2
B % 1cHkCik Hodgkin B3Rl <h 5 &
ZOFEZHACTOBE R =A A ~BAH
THHETRBELTVEICBE kv, FEFEiI LT
2 DOME, AbERAAEEEEOEMER
SEZPLEROMEEESZ &, TR BTHL
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1 Hodgkin OFifE > 7(efEE 1 ofiEs
LAUFETHRCER B 0 ClERvr e H
/:{_ 7&@?% 5:‘ ﬁ o) Tz

RGO T UBIX 19564 MR TR L T %
Excitine » Inhibitine {R3i X » HiZ&5 292, F
HIZROE O M 105 B 5EEOWE» b
GREELETORBRC L > THNCHFET
% 2 DOYERT I E OWE O —5 R RIERY
Zr LTEALbo—F k2T s =5
ATHB. (ORI Y RYE L H» 5
WY H L THizE 2 A5—FF Carnitine Bi % 8-
hydroxy ry-aminobutyrc betaine TH v, i
D —51% Carnosine Ei% B-alanylhistidine T
HBHEEELE. & ARRHORBRITERED
ZULeWEM R > TiTbh iz BicEon o
BRI U, ERIOBENOFKE T
Cornosine O FRREME THH LR >T 5
Dichrhb 5T, KoLzt Carnitine &
Carnosine DREEME CH B EFEL T 5,
ZDERAEZE5 01k Carnosine 2tk §5 %
OHHEITH v Carnitine & BHEKE THEAD
LOBRRETH B LB T3, o—FEORF
O AR ER R R L, R E — IR TIEES
Bilic Carnitine & EA3FFbh, Bicd, =&
WEDFERLRE b, T2 CHEHITS
DERYE 2 A KO F 2 BORET 25
BAMGEIC N » 2. FE- TEH OB 2 EH
B, BE, v¥—, Ro320ERCRARTE
RENT2bDTH 5.

I.® & 7 &

R s S ILEY, E0EHKEiE
BB O BB VCIE LB 2 oBEB 18 H#
HBEALTEFORIGOAEER L., £5—
EREOY » —V~RNEIA Ringer & T
AEL, LRAGORTHZAM UL bk
® Ringer ¥ icHEE 15-20 SRHE L kT
PUTFHRAR 3% x0ERICH L.

1) BEDEORE

FEomd UCHE L-HINBE TSR R H
v, BEHEOREFEE LTRES/NLY +

~ v —BlHNEE 50 mm @ b @iz Ringer .0 A
5.0cck&x ey, BB LN EMREHKT 5.
o MR Ic 4% © Ringer JRIZEEL TEYV
EHHEBTHE EA4x—HOY «+— V-
—EASOBREL, AEROMBERS.
ZOBAREEOMEEFRICT0lcck 1
B & LT 2 oEckeEEys  (Carnitine)
PHTUBETEECVCLLE 9O R HH
U, FlEERIRE e T 52 5kE L 51z,

2) MEYEORE

B oRE S, 23 AR FEILN
B 50 mm O/NEY ¢ — v~ S NaCl §l
% 5.0cc &« A8 LU LitESAIEETHEZ —B
Ringer JHICBEKE L2 b0 % 5.0cc /MR
DY r~V—HNICBEL, RATHEREOABE
ez kT, BELE-IHWE L 0.lcck 1
El& s L, 5OBCET L TAERL T 5 HHE
AT TEME CHUIET 22 2 HAEHIC X 5
TR RREE R T s FkEAvs T i
L7z,

3) BE, NEMEOHEORMIERORE
i) RO 2) Tib bEEYVE & HIHY
Brra¥nbor AR VBTS2 Al
Ringer WICHF L Ta BT L T4
T h 5 EEOEERCHHTEYE 0 ZHIER
REMEIC L Y AWEOEREARE L TRE
THHEERA L, BohhofkhmE R
A7 BEIC & D A HENIER O #4%% Ringer
EERCEBLEZ b0 1 RICRTInE HERT

Fig. 1. Treatment of the solution current,
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BEUBMLIBECMEERO T Y » 521k

FTUTOEEL, HoBEBAOIMK & BEREIo I
WD 2Fic o T LA TSRS
BT 5 B TMh ofic REME ST 5
PERET B HEER DY,
4) B 7= Carnitine (EH) Carni.

tine Hydrochlorid (~JL£—5 UF5T)

HEizCarnosine (A 2#) Carnosine (v
¥ —) Carnosine (BI5F) & B 7z.

BHEECEH, #l%EoHEic X 5 L Carni-
tine # &k & U=EE /& » Carnitine % i1

Z 1284 Carnitine fERBE 50Tl

PERIEBERT B, T2 THEL, Carni-
tine o WG IC D7 TS % b oWHE &3t
FE LD SRICIERFBEE /N TR 2 0 Tt/
WP LEZ DT, BRBORCDH ZBERV,
ZN LT OEE ©, Cysteine, Taurine, Methion-
ine HBEINX TREEZBL L5, oD
PERHERO DBV, RBICHsEWMT
i Carnosine T % 2 OB T  Anserine
PREE & LTHRNICE LB b 5 5 0 R
»1z Anserine #{#f L7-. Anserineix 7 2 Y
5 @ California Research corporation #5 %

Aviz.
M. = B& & &

% 13RE Carnitine B EEHICHIT I EE
METHD

IHHZ ORI b R TR HRT R &
b DI EEYE L LTt Carnitine #hic g
L7:/0& @ Carnosine, Taurine, Cysteine &
PEHAERTH S, HBIBIHOBEHEEEL
BWREPERLLZLDOTHNEBRIET 3 L B8N
DX di-Carnitine Hydrochlorid <& 2. i
Carnitine ©#413 Taurine Cysteine 235U
> ThdEEMTIB, &5 Tl &Carnitine
WCFHE Mol 0 HCl 2Nz TEBLAHBRLIVE
UCEiERT. BB % T3 & Carnitine
Hydrochlorid (A% ~) 0443 pH 3.4-4.2
TEEFEEI 0.019-0.09 M T»H 5. BHF Car-
nitine ® HCl %z 7z % © e kT 0,0098-

1z
Substances Ringer % pH R o =E A
di-Carnitine 0.1 M 48 37%(0.0566 M) & B
di-Carnitine 0.1 48 S{5(0.138 ) & I

I-Carnitine 0.05 M 3.8 1{%(0.0098 M) % 3 m?}
HCI 0.05 4

HCl 0.05 M 38 25(0.0192 M) FF B
dl-Carnitine NV —
Hydrochloride 0.05 »7 42 2 (0.0192.0) ~ 4 )
dl-Carnitine - .
Hydrochloride 0.1 37 >4 375(0.0623 M) ~v%—
di~Carnitine 34 57%(0.0910 M) ~ b &

Hydrochloride 0.1 M
di-Carnitine 0.1 M

Taurine 0.05-3 50 LEO018 M) B
S Camnitine 00131 4 5 16p5(0.022 1) B 3
ORI L ngeosn w
Toumne boo gt 44 2w F 5
o Caritine 005 M 44 1500009 MV F B
o Camitine 005M 44 200192 F B
Crateins 0060 THOOGLIGE g
T T

dl—Carnitine 0.005 M i
I-Cysteine 0.005 M 4¥5(0.00370 M)BF  BF

() @ mol YL Carnitine LD\ THE L d D

0.0192 M C, BEOFH L5 cEEIELT
»5.

¢, Carnitine, Taurine i Carnitine
0.05 M, o 1/23# L <1k 1/10 CEEAEEIC
EL, ZORFI 0.0099-0.024 M ThHBH. =
izl LT Carnitine, -Cysteine B4 ¥
Carnitine 0.005 <% M{-Cysteine # iz T
LERFERE  0.0037-0.0061 M TH 5. 0.005M
T I-Cysteine % fiz CTHEEAIEE 0.0037-
0.0061 M TH 5. HOWEICES X TIREIHE
FleBR T 5PENEEEOHLRRIEATH
Sl L THIROI L EFELRE LD D
R AR T 2BBTh 2. b & TRE
$ %Y Carnosine & OF{EAN Taurine I
RTEBTZ2L008H 50O THE 1 TEERR
Cysteine D 5 ERFBRER E- T h & & 8%
HEWE O D 585610 id Taurine Fe4e % futs &
LTERT 3,
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B iz 0 BRI E& 1 Carnitine X —[@i&
HTHBZDORbH» 5720 T Carnitine Hydro-
chlorid B3R iz Taurine & R &5z 72 &
ik Taurine DAL BEERT 2 BDERIav.
Sz 11T Carnitine B TR 72 BRI
SeArEo iR T s BN RS, HoSe
iz Carnitine Hydrochlrid ¢ hiZHv 3105
7 5T NaOH, iz NH:; &0/b8E % ¥ TpH
FHREBIGES T RSO TLWHAREL LR D
AT & 5\ 1=, Eiz Carnitine Hydrochloridic
/A>% o Carnitine #BA& LRBA LT T3
2, o4k Carnosine OEIATE 4 < BBR
Wb otz B bOBE» RS L BHEY,
116 £ =EE K o B v 7-Carnitine?® Carni-
tine Hydrochlorid Tlah »7zd D LHEREEH
5.

£ 9 %=2Ex Carnosine X' Anserine 73]
HMETH D

W CEEME S Carnitine Th % &3 5 RE
P Bk 72 DL i S 13 7 & < Carnosine T
o LEANS. I CHOREEREKSE
RS 2 AN, BEROEBLOEHRL T
# & Carnoine & F © Fk THREIIH £ TORH
WrRDdl-. B2EORENENT AV F ~
Labaz §f32@i® Carnosine TiX 0.01 ¥, 5-10
BETFTHMHLTw5. ZOREERFHET 2 2
Carnosine O ¥ §EH P4 ER F 1% B 13 0.00910-0.0167
MThs. Zhic KU TREOBEMEEDE R
Gk 0.1 M, Carnosine ¢ Taurine %/4&EN
2l bR - AT, TOEANERRER
0.138-0.219 M Tdh » TANF ~HG & T
%EFRE 1/10 O LMLy, IRt LT
LEOBEREIEHIcY 55 b0 & LT
Carnosine REHEHGWER B H 2 2 23 L
<5 5. L»L Carnosine BIRTHH 5HE
OHEIERR S VRBIC LV ZREED B2
CRBEVCEEEET S EEHERRTS. B
Witz id Carnitine #egik & RO 2S 0 T
" Carnosine fEOBEE1TH &, X U EkR
DBE BT, 58 Tid Carnosine 23 3]
THORP2DLTEEIT B CELRVE

B2k
Substances NaCl % pH

Carnosine 0.01 M
Carnosine 0.01 M
Carnosine 0.01 3/
Carnosine 0.01 M

EhEmE B R

9% (0.0153 M) ~ - —
107 (0.0167 M) ’\(’2” ;u)*
T (0.0128 M) < —

5% (0.009101v1)’\2’2b gj)”

Carnosine 0.1 M
Taurine 0.05 M

Carnosine 0.1 M

Taurine 0.05 M 7.0 90138 M) B BF
Carnosine 0.1 M

Taurine 0.05 M 7.0 143 (0.219 M) # B
() @ mol JEEL Carnosine I OWTEE LD D
BEWIT S NaClL Il L b D& EA ER| 18°C
B3R
Substances Ringer ¥§7% pH

Carnitine 0.01 M
Anserine 0.01 M

7.0 8} (0.138 M) *SIE ) W?*

s B R

(0.0144 M) <73 —
5.8 851 (00144 M) 7 2 V

Carnitine 0.01 .M 558 1574 (0.0231 M) /v~
Anserine 0.01 ¥ - 1o (0.0231 M) 7’(;{%])73

() mol EEIL Anserine COWTHELIED D
=i 18-20°C
Blic¥Er T3 e @k 5. BUCHREFEKI
Carnitine % 1S 2B TFLTH» b6 10-15 0%
% THOERE®R Db - TRTH B Carnosine
MM TLAZCEREE ED OB DY 5 .

Anserine i3 Bl OB 3 FR D THRHPE]
VeFRnA %5 & Bbh Tzt Anserine S
LIRS UTRAER T L E, R
WD > RBICHEECRD - THE I .
B ofic T hiE Anserine 3 E O BHIIC
e LTLESCHFWEREZ 22 R H OB
Carnitine & & mol 1B TE L & Carnitine
OHEETE LRV L DM B, IR
BT

Ei% Carnitine WAL T 0.0144 M TH 2D
5 0.0098-0.01922 M OEEFREREE2HT 5.

(B1E) P LETHEHEEBITILTH LN
FhcHERLTE M il Tce 5. Al
Anserine 1¥ Carnosine 0.0091 & & &R U]
MAEETS. BCEFCE, TR IR
D4 i, Carnosine & Anserine & F:iCiLH
L#R % Anserine & O HHRE EE IHERF
THP LAEE¥ENOAFO/KRIL{ELCD
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DEETS.

MME BEPEECICAHMEOHREED
B

LER oSS > Carnitine o HIEYE
LTOBRFEEZEHLTAS. Bb 1HACK
THRBE 5.0cc DEEHPICA- TV 30T
H5h b, HNCHETFLRZERND - TEHBG
Bi3. ZZTHEHTLEEORIZ 2 2 h 3
Carnitine OB b2 52T IE 100 5% 3
> Tk 2BE O Carnitine ¥R 1 B0 K
THOEELEFE LD AN ER RS,

BIRRUE 2ROLPlic R T 2 EH L
b DEBEERTIITE4ER k.

%2 ¢ Carnitine BEWEZ & L T ORRREE
EHEET B & LE 0.0157-0.2221% & k5. 4E
RO XN IWFLEM B35S O EE RS ©
JLZEZ 0.028% IR EEVHD,

EELIMRICZ OBREZAETE 02T 5 &
B OEBR T di-Carnitine 28 0.0159% ~ ¢
S 652 TESITH AEHRFEARL Y v
BRETHSTH 5 2 HE LT L.

RIDEBETREABD 3L THhiE, #hix
B2 © v 72 Carnitine 13 di-Carnitine © % -
e BHRERNCHEET 27 3/ BSBEKIIER
DB T IR THBETHE2 D dl ik
THHLERIMTOBEILETHS. Flzid
dl-GABOB & I-GABOB @ dl » | Tk 1:3
THBEBTLL® LEROFREUIEHATLH
EThBH 5 di-Carnitine 23 0.0159%~ T
REBECET 585413 -Carnitine 3 B8
THRARECET2THA5. 202 bE
A% LAMBAREIFARELI VL, B30
NThDERZD. BURIREEL Th 5 &

B4k

Carnosine O E OB FIBEZ0.2%~Th
5T LMEROHREICEK S &V BB (A,
B, &4, &, %) OBFKFIZCarnosine 0.415%
FELEBEATYB LR, e bEERNIGE
WCERBIT LR T3, &5 EE5IT/hT
HLBRLPB. AN Alish 58
TEZOHEEEX VI3 IPE CHESGRYER
HreThid, 2oWEIEE¥NOBE 2
OYMETHBLFE S TEY, FRICK L TERK
W RAHBENEZ TR 20FAEE L VE B30I
BEZRL G2 T TERR W I RN
EREEH 2L R IBRE2hv, REMERNE
RAEETHEBOCBEL . ZOHEKTRE
OB LT, Carnitine & % Carnosine
bAEBENER LS, BIbEOBE O & v
i, WIRLE TV BI3WETH B ERbRIT
hidle e, .
£ IRB HEHEDIERUCNHHE oM ERER
B, F2EERCI T bEL RS
541c Carnitine 228 EY)E <% v Carnosine
PIHMETH S LR OIBIEE L. O
ENABRCEET 2RI ENTH 2B b o
To. T CRATMOER T2 OTE O ABEER
BIICHK > T—h bERORICHDLI 5 L
HYEARN, B, BH, BH, SofEck
ST BLLEHLOHATVS. ZZTHD LR
TEEERME A CHAUERERAR . &
BOWE, HHEIE2ETI b LLATH
B0, ROEBRIROML T -1,
Carnitine, Taurine B CHBRED b %
& Z Az Carnosine, Taurine BARKETET
UBeR LB TH2HER Lizb & (Ringer
VWREVEELE LT 3) ZoESRLOE 2D
DY —I—~ZHFzolicE 1

BHEHWE B E B R pBE % #Hm & Rofm&E 7Y vy7F2B L 2N
Carnitine Ringer (+)0.0098-0.138 & 0.0157-0.2221% BEETHOTH 5 NELOER
%ﬁﬁe Ringer (+)0.009-0.0242 M  0.1449-0.3876 % . BBRERERE 4V BEERTI0-
83;{231‘;@ Ringer (+)0.0037-0.0242 1 0.0196-0.0982% ISHIRE & 2 i, HOREE,
MEEE BE BRBEE % m g PESCEREDI TR
Carnosine NaCl (—)0.0091-0.0167 M 0.2009-0.3778 % AL 2D 5& O VR
Anserine NaCl (=) ~0.0231 M ~0.7006% EANPRERE L 2T, B
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EEAIC BTSRRI E oA ERE L. %
ORERIIESEOMETHS. HBERICRT
BEE R EUEBRICA TR BRI E»
ﬁé HOERERICR T 2 ERANEETE 4
ETHTS. BbAMPEIERC X - T—F
%%ﬁ?é&ﬁﬁ:&mﬁﬁwmw.

EARR H-GHREERAZEARR

BRI ERGTO OIS ERYE
LB e0WEOBE Th 5. RLHHRERC
FI5ET 3121k Perimyosium # ~72 CHilzb %
BEECERE LD 20 ThH 5. 08 TR
IREAIRNL & T B iz i3 Perimyosuim % #([\v
CE—GREL R L, AUERRET 00
HE L. SickEo EEERG 0¥ 2
el TE—BBEE > hiZB O BEREIL S
CEMHK S ERIBERBL TR0, 22
THESE BRI E O ki 88 U T B
A& - D, ThEEk Ringer WBEBAY
L, Bhick - TROERERARD Z 2T L
7z
(Fakiz & % b @, NaCl-0.67g, KCI-0.02g,
CaCl,-0.02g, Gum Acacia-0.1g,” NaHCOs-
0.02g, Glucose-0.02g, H.0-100)

Hic B—RERNCENT 2BCRT 2EA
VR LTEE KClL e LTlv3z 2T
Uiz, BB EBRIKRO 3SEHORREITR -
s, ®HEBATE—GREONMR I VIERE
Uiz ETHEL, R5BARHRENCEAN
Lie o8B T sk AvRReRAL2H
iz,

A) HE—#iHIC 33 B Carnitine D RER

ST LAEEE O Carnitine R iC v
TE—GHREONE ViR 25T 5 HERER
BieR, FORMBIERICRT. LOERT
v Carnitina 0.001(+)-0.0001(—) G, 0.001%

5K
No, Sarnitine., Carnosine yy a8 [Shs 1B 10

0.04 3 0.004 M

1 004];{"‘888%']0” (=) 4V 15sec () (+)
0.04 M, 0.11 M

2 oamtossym ()

g 003M 0LLM
0.03 M 0,055 M

4V 10sec () (+)
—) 4V 10sec () (+)

6K
dl-Carnitine Ringer ¥&¥ 0.001% (-~ F—)

g BEE 54@% 108b 30EVEE
A i I W e

1 (+) (
2 (+) (
3 (+) (
4 (+) (
di-Carnitine Ringer ¥&¥% 0.01%
1 (=) (—) (=
2 (=) (=) (—
3 (-) (—) (—
4 (=) {(-) (—
el i B — A, R S L 5.0 mmuE T kPR AR
IR (+) RS E Zzl‘?bi (=)

HBTE BREEASER
dl-Carnitine 0.01% (~/¥—)

1 (=) {—)
2 (=) (—)
3 () (=)
4 (=) (=)
dl-Carnitine 0.01% (E}BF)
1 (=)
2 (=)
3 ()
4 (=)

)
)
)
-)
dl-Carnitine 0.001% (-~ %~)
)
)
)

—

(-
(—
(—
(—

1 (=) (- (+) (+)

2 (=) (— (+) (+)

3 (=) (— (+) (+)
4 (=) (=) (+) (+)
4% Carnitine 1325 KCI (0.88%) VAWR(E LR
M —EE BXAF 5.0mm HALBAIEE X »
25 mm UEL (+) ZEDEBE ()

ek
Subustanccs % %{Jé‘é %ﬂ %%Oﬁ' ?ﬁoﬂ'

Carniti 0.005
ﬁt %cﬁiﬁgﬁe 00005 () (=) (=) (=)

B BF HCamitine 0005y () (_y (o)
B B Carnosine  0.0005
~L#F — Carnitine 0.005 (=) (=) (=) (=) -
#  BF Carnosine  0.0005
{-Carnitine 0.005
*\“/ir%r:“l— Carnosine  0.0005 (—? (=) (=) (=)
~b ¥ — dl-Carnitine 0.005 (=) (=) (=) (=)
2 #F Carnosine  0.0005
~ L ¥~ dl-Carnitine 0.005 (=) (=) (=) (=)
I-Carnosine 0.0005
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%9%

Substances %& ?&@ %gﬂ ?ﬁoﬂ'
Ringer Eig (=) (=) &%
£ NaCl (+) (=) (=) &%
I KCl (=) (=) (=) ==&
ZRIIK (=) (=) (=) &%
Alkohol () =) (=) (=) =&
Acetylicholine 1075% (=) (=) (=) 7F==&

DERHIEREREE L, ki) oRRBELRER
ECLEEThAEE L LMD, €2 TRIC
B A CEME TR T I 0REIE
v+, Carnitine &£ KCl #WEK & HskE2 210/0
S 1fe UCEAT 2 HEERAR . BTR
VR ZTORBEEERL 2.

B) H—iR#IC 3 % Carnosine LU
Anserine O 3EE&

F#&iz LT Carnosine 3Ttz Anserine % fit
HERICEALRERTLAIIENTH 5BRD
Bol. METhEZ O L O B—RiEcS
UTHEEEREZRE -, Ty,

C) B—Eilc 3 B Carnitine - Carno-
sine B EHDORER ’

EREERFIEE I INZ 5 % mol IR VB O
Carnosine % Nz =¥ % AV, Bl oI
X VERE L e He 0RRAL I o TWEE &
& KCl ¥ & U CE—FRENICEAN L
BEOWEE 2 THETT 28 Uiz, HoR
[E® Carnosine 2B 54 ic  Carnitine kg
B EIT T3, BETHE Carnosine 1
Carnitine OfERCH L CHIEIER 258 - T
Bimbhribhidlbise.

T B T B 2 oo EER R
L9, BIRBCRTRCEARYEERALE
HBTEALERRELPBPEALREROD
L4, 1) AZEOERASRCHIIT 2) i
2L Bh, 3) MEREEELOHERS 3D
ORERERT T &8 5 7=,

V. RENERLEVICHER

Carnitine & 0% Carnosine?S B R IC B ET
ZBEEVHIP bbb - Twiz. Uy LEHED

YER ORI DV TI950E iz 72 2 £ T# 1A
NEEWET 2T ied - 72, T OEMITIEE
OWEEED, ZOTEND 2IEaRETHI
FERTH B, —RAGIN B & v Shh I
MEEET LR OB ERE UL, ROoRRw
i3+ Carnitine Carnosine ZfivTH D, ®
25T Carnitine &R RBILCERE B, &
51z Carnosine & ®R¥VE % v 245 B % L
720 T ix, Carnosine 05 BBREEME CH
BEC, PRTHEBEORAVMETH 3 LR
ROVIZSHIZE S T3, BOREYRER
EEME B THUERZEE LFIT RO
RETEETEET HE Bk,

1) Carnitine PB¥EERHETH 5.

2) Carnosine #% Carnitine g ¥l 3 5
B&xbo.

3) ZoMEID IBEBRCENCKS.

4) WBHBCHFET 2EDWECERERL
BRHE (+) BMICRTBEERTET 5, 7 Lk
BRI B > TRHRENCHPEREFEL, it
RICHBFELRCEZAICHRMES ~FTT
BRERTOTH 20 bNMTREBERD (—)
BBRER (+) & -sTw30Th5H bRIE
BO (—) BoErEsHBicixs.

5) H—#RHEOMRMERNEATIZ Carnitine
DOEEIT 0.001% Bt 0.0161 M THIROEL
XY, 3o ERECH . DhodfHE
NZBRMER I LT BT 1B v
PRAIBEELOPB I EFHOEE L Ak
5% 0 TH 3 PEOHRANGEIE C PR
kHz BN, BIbBRESERE 2T
LBtz EvED (—) MR THRENT
Carnitine 238 L, ZhHEERCE T
SO Na A X VEALLICEARE LD L 5T
EMFBES & UHRERNCIIRED £ & 5 &
5, TOEWFEEANEOREIC /5, ki
Bt Carnitine B HEHOBKEICES T 50, %
NERIETH 3 REKNHERC X > THBGER
5 &R ) BRI OV T EERNIIE» &
BIALIBRERZBTHAD.
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a5 R R IATAR S 7 AR L B RE B &
B0 % L BMBLSRRFESHEERA A X F
EERBEERRE LR 2 HEREbT L
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(5 18]) BREAROEOKKRBREL FHAMER

612.019.76:612. 127. 3: 612. 461

Studies on comparative physiology of acid-base balance in body fluid
(Part | ) Regulation Qf acid-base balance in body fluid after acid load in frog

i B @E E

(Yara-Masateru) *

Infusion of isotonic hydrochloric acid solution (0.3-12.0 mM/kg) was made into Rana
cathesbeiana as well as into dogs, and physiological regulation of acid-base balance in body
fluid were examined. From comparison of results with these two sorts of animals, following

conclusions were obtained.

1) Decrease of blood pH and alkali reserve in serum after acid infusion is larger in
frog than in dog. Underdevelopment of respiratory function and poor contribution of
intracellular buffer in frog are responsible to these differences.

2) Limits of survival of frog pH change of blood is over 1 and that for decrease of
reserve alkali is over 17 mM. There are larger than those with dog respectively.

3) Excess of acid radical introduced in the body is excreted as ammonium bicarbonate
in frog, while it is as ammonium chloride in dog. Moreover, rate of ammonium bicarbonate
excretion is very slow with frog living in cool water.

4) Thus it is concluded that frog is more resistant for change of pH and reserve alkali
in blood than dog, while dog is superior in neutralizing acid with intracellular buffer and

excreting it through lung and kidney.

5) Resistance to acid infusion being compared as a whole with limit of acid load
which may bad to death, it has been demonstrated that dog is superior to frog, which may

die even with a load of 2 mM/kg HCL

[. #&
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DEROEMEICHE, Lfax ORI ER/H
HICIBsE L, 3ERETREREIN A L T¥R0
EEHEBEN 72,

T CEEI OB OTRREE TR E U
T, ZhEMRAUFEEM - TBREARR T
CHEA U, T ORIRERIE AR EISS & LT
EMCHEFLEI>E LD TH .

I.® B& F &

ERIAREL A, FEFREKSTC T
B350 —HMEE LT, ZohERE
PRl b LblbE, ZRicERLE. 2
NITEET 12 HIEEREED CTEOMERE
DL, RIBCEENEREIT > 2. BIEA
CER LT, ETEKE VB LT ZomER
DEL, ZThcBCTEREL-BcBRY —2E
HBEATS. »L LTHEUEIN L TZOBERE
oA ERL = 5, ELERKERCK
b, REZBERZO1HREED, Thiow
LU CTETRE 2 BB THfifficuEme o h
EREBFLEDOTHS. RN CEAE BB
PHRFERMR K » TRESh T ORREH
BRI T 3D BREANR 3 H, BAER, &
A 3-4 BoMEicb=Y, »F vEBRPEA
L CiasEE 2 L, ZhiciEKkamo
HCO; EBE#3RU T, MIEMEHROBTH TV
BYVEERD, ThX MK ChRflsh
RRRRE R IE L. EREAERICEL, *
OFEIRRICbl » CTHERY ARFERZELZ D
ObHHB. I TRIZHEOERFHEOFMIC
B THAEBICbRE - TRA 3.

EREI ; 100-500g DA FEHR 200 L& {F
AUk, EEEEZL - THEL, MEE2ZTT
WiaRWLOEAVBREICER L. AMERE
BEBOABCIETT OB ENT, W2H
ki cfE LAEZ LEBREOARA T Hv 7z,
B VBB AR IR B 5 B 20
R OERER Lisd 5 7z, :

T TEREN & s 0 A RIREE S ERE LT
FEERACRETHERRTH 5O TERICE
LT, SMRREE B REoOVNERDS. T

Table 1.
Comparison of composition of urine collected by various
methods.
Urine collected immedialely |Urine coftected ufter

Urine

after caplure 3 weeks theterized
§ Without Ligated |Without feces| Ligated |{rom
With f eces feces 8c1o':|.<:c:. (Control) cloaca | bladder
Wolerlemp 20 2025 20 20 20 2025

rive e 1596122| 687:270] 6192052 | 91 2+400 | 7652254 | - -

pH 759+034| 7.1 8+0.12 | 70801 3| 639¢0.1 3 | 7042008 | 7.18+041

NHs ™% |9394054|420t144 | 443130 406+1.01 [365¢155| = -

CO. ™% | 7564350 361 £1.72 | 326127 | 2452082 | 287031 | 354+174

Poop™™9 | 731%1.22 10994436 13672571 |1 166586 [1225+287 |1179:385

No ™% | 335147 | 447232 1427+1.96 | 683286 | 3742043 | ~ -

K ™% | 140¢030| 170159 | 1.661.28| 1294055 | 205+215

C1 ™) {325¢103| 4504256 | 361 £146| 7292311 | 463044

P ™Y [233+147]1.59¢103 | 250:097| 238034 |239:051 | -

Urea ™1 |6982209| 7454341 { 8092262 {1001 +581 | 8682370

Nocfanimel| 3 10 7 4 4 10

** Means that the difference at 1% level as compared
with the control.

IR IhE—EQERKECCHET 5
e L. HUBREDORE 2 15-18°C [ F8E
®5L0 (KRR & 25-30°ClcRfies b0
(IR & h 5.

BRIRFE; K T 5581, Z0®R
RBBCRMEZR L, ZOBICExOFHFER
BT o . EERRE B ) BRI RE MR
PR L Cv 54T, B RMEL THE
MEshs., MCHETLRPCBREY L BA
TEEEDY, TOHBCERL VOMWEhE
Ry & ERECHE T S E kv (8 1),
ZZTIhEET 3T, RN 2 EMAeH
FEZTREATLC BRNEPERCRDO%
BHERICHELE. Mok LT, Ba%ic
B0 2RO R GIHEE RGBS O R TE
B a gk L CIBANEORAEZ BT TED 2K,
REECE R F~FARBA UENE 5 R
FEDLLOEZOMBELE LT, K&V
EZORVEBREIRZRCHLITH S.

WRIT 24 R % 7K i CEREE T B R 1E 4R
ZORREDIAHVENE L 2 3. BOES
0.3mm OFAERIVEY =5 v VELER
U, ThEoBRIEIEREL TREED TR
7o, BELZh TR I Ric AsmL, HEERR
REEOEZ R UEE L T, PeowiA & pH ©
FTEERLAEYTHS. EINIERE B~
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RTT 4 YERNRT, RRF A Ofili & ikd T
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Double rubber balfoon PEEER . F e DR € = VEE

B ABE SR n e R B DS T VI

] 03mm rubber batloon T, ZO2EBROFCRRTZEL L (B2
X0 .
08mm rubber balloon

WICHRIE 10-30°C Ok ic THAE L, 248

BET BB ERPRERTHE L, RpH, NH;,

CO Zi BN N BN D 5. ZHETE

b B AERY 25°C [ T24RBMKE L, %

Ot o pH, NH;, CO: 2 IEE L. ZOfE

3 8 it 73 Bic k5L, 24B%ICT 3HFELERD
rours e, Blorofmic By X v fH -« 5 Urease

Pco,mmHg

Changes in Pcoe of I::inc: contained in rubber &I (EH 5g & 30% Alcohol 100 cc {2 T
balloon of various thickness. WMHEE 250K 5¢cc WXL 2¢cc Iz B)
T LTRS L RREAML pH S EAL NH,
Double. RRIRIRIET 5. B3 RaERETRIRET
2 )] rubber batloon ve=TEBEFNEL (FH), I h &24RMH
Fig. 2. ' 25°CR U 0C OERMCHEE L EE, X
A frog attached with a double rubber balloon. iz Urease #IRINL CTRFBEODRBEREL 1255
e ¢ AOTvE=TRETHELELOTHS. b
7o % . FERFEOL W ARICE T, Zhic Urease &
o P 8 A TREDSHERAE LSS, CTlsbic
o 3 02 = Urease #11#® CuSO, % Quinon 0% (R
0% s % 100cc IV U 10mg) EARLBEDT
o S 3 > v TREOHETHE. CoiRABTEL
0 = 5??324 hours - Quinon OB AN TRIFIEFEY Urease »*
wneg g L BATLRENMEIH L, pH, NHs, &
&0 ¢ RROBLEELCERALETHE. 2
o i T4 OERIC T LFIC R T Quinon OHE
A & RRSTH A L CRR LT
o . |Y 3 B WA O FHERTRE 6 BEIC bz » THRI L 2
g % 3 DR ST 51, BAZb0BEEILDH 5
o f |y g 8 BREE . ZOEROBEEEEE 1 R
. ﬂ j = % FRERTCS.
mgimmm IR DERFRAC 24 o C i = 245 5 BB I i

Ammonia liberation from urine standing for 24 HUTRRT 581, KIVEHHCHRL S Lk
hours. PREEINEOKIELZ B L, Th a3 el L TR
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OFELEERT. - TEMBERKRT 258
R LRTEME R R Y Eh BB
B, TOBREOEBERICRAY TIIAFE
RESERALEBIBERALATHSS.
B AEE; EEEMBIC T, HEE
Bz L, ZoRBHEE Dz L
T, HERBRIIEHKE 00T 5.
W\ ChiEbkicES 0.8mm OX Y =5
VvUEREREL, Zhicl/108egsmE:
EBRE AN ERBROHE SRS, 21
LTENSEE LB R CHERNcERE
WA L. BRIE30-150701c CAnEE ¥ ik
AU, BAERLEAKTHE60-1200%
RO FBEkE v L 2. EA
BERLL, FRAIOHKE Y ELFRER
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Fig. 4.

Schematic presentation of equipments for measuring

respiratory metabolism of frog.
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B EEO R ; MIE/MRE XBREATIZ
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U, W1EMcblz-> THET EEEL L.
IR TRZOREPBRO TELTH - T, E
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BEOMEZE» F vEREAy, £TEIC2.5%
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AU, EWEC60DEBCERm, BREFTIOTH
. AL ® ¥ v EBRERK30, 604, 9047,
120 73 IR LT, Z0MmEFROEE R HEL
= Bic, 6043k v FOREEIRFRESELL Ty
BROCEEE,IDE. (- TOTIRLTRrFVEH
B EMIEIR R IR L TR L 72D D
LHEbAE., RooBsice F v ERIEN
2 BRICWE BB b, EHBOTHOR
REDT, FOorFYEFEEL T EESN
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#3%, Spectrophotometer) 2 CTHEIE L7z, ML¥E
RVTIE 20% 9 7w — L ERRIE CHREH
B8, REABRCHAEEZMA TRAET LY 5.
B F VRO HEERE D Ly HEIE
T 20, RO,
. EHE S _ Rz h
rnFy v X vE or ¥ VvE
R (lec EARSFDO R & VEE)x 1.05
B UMEHR O/KSEE, IEREL VEIL, &
BRA®ZHCTRkDE. Sk ze Fv
MRRE 2/t E L 35 &, MFBCo>v TR
ik CO, EELY
AAES MR E: < (HCOs) Sk 4 e X 105 =$8HCOsHE

EUT, MR o HCO, B2 H L.
mi%, REBEOMEBEBECICRER; Mk
DREERT I TEIL U 7z IR E S im0 i
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Fig. 5.
Effects of acid infusion on acid-base balance in
serum and respiration.

BERRERXNMEY AOWERDTT » 2. X
pH BT CO. EEE» 513 Henderson-Has-
selbalch % f\> Bunsen HIN#E «a=0.744,
pK'=6.30 # v Tl Pco. #HM L. B
U pK’ offix pK'=6.46—05v 5 & L THEH
LizbDCh T, 44 VIRE p 3 RKABETE
ARRATHHEICIIRDEDIOTHS.

wicROBEEE I RE, pH, BCOIRE,
Na, K, Cl, E#P, NH, WHEBESTH 5.
ZoW pH &k CO, B IS & ARk FHik
X VEE L, Na, K iZ Lange [ Flamepho-
tometer 12 L1 129, 3 Cl i Brun O EE S
Schales & Schales #:30, 48§ P i3 Rockstein
#3D, NHs; % Conway OHEICEEIVIC X
V, LFEEBERFRREE AN TERY 2
T 25°C I TR E O R & HREN o iEpH
EERELT, WERLETA R YR ) EHL
7o, JRicHtv C pH 2k CO: & X v Peo: %
Kb 5EE 3 & @i Henderson-Has-
selbolch X% Fv> T, Bunsen BJIER a=0.759
v, L pk! #RMEO ¢ X VEH LTI
sEr AV CTER ULE. RO A V3RE g i3 Ro
Na, K, NH;, Cl, HCO;, HPO, OEE XY
HELR.

I.® & % &

AFRICRAY TIE, BxoREZHAREL =R
bific —E R OEMEEAL T, Z ORKRE
FHPETEIER & R AN HEET Lz T
bR, BEE—IEL R % LBEH DD
T, 1) BEEAEO MR TR & MR A
R#ogfns, 2) BRENEOBREHHEOIRIL
LT, ROBFEEHB LR RS,

1) BEABOMAREETHETRH A
Hozxit

a) —fmEiE; £TARBEI 3.0mM/kgo
EEREMEMERR (0.1 N) 2600 A LSS D
BEEFICE 5 T, BEAROMKRELT 4
DEAR, PREREOBMLE FPT 5. H5 N
a iz 7240 < i pH XU iEs CO, B EEILER
EANEHICEHRIET U, BEAERICRY T
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BEZRTR, HEIEAKT &3, Bk
HELTw 5. P EoBhiERicowv THERS
WE L BIEARBROSE LAKTh S, R
ZFOEMDOREEIRREERL T3, Hib
WX bk LElEB—&D 3.0mM/kg OZFE
PEIERR (0.16 N) 2603 T AR LA DRl
Th BN, R T, EARKRERIK pH
RO COs EEREICHE L TRD TRACT

Y, BAKTROBREERECRE pH XV b
EECIEE 5. BBEAT O MK pH @S2
B0 ThHBh b, pH KFERROFR
EriPvEICR D RVBEAKRT &k
T pH Basic BE Yy, EAKTR
T IC RV TERBEIGES<HELTLE > T
50OTH 5. ThkEEOBREERCOLR
B, fE->T HCO; EECRCTLEWEZE
ThB.

FRIR ANBRIC AT IR 5 AR OZ g B3
L, RERCTEESRbicR s, EAE
e fic CO, &L, E¥ oMK pH
B A LT ARISBRHbI =D TH 525,
EEOBAICEE S NalcRmkTam CO; Plko
BEIMEEBEARRBA ERbR T, REAKT
Blc ETHMOERD 5 CBE R, s T
Pco, 13 ROBEKEL ULARDOMERE 2 H

SR L, EEOBAIE Peoy EEREARIE

BicENLTws., ZREEALERCEI VT
BT AD Y BHRFIE bR TEL R COy IR
X VEEks B vETHD. Zhe AEOR
FEARR QMR 47 A HIEE 1T 6 PO BRI D\ TfT 5
2h, AN bREEMEFETH 2. 2RI
FOREEFRL, BICHE LR ORI E &
BT 5% CBEAEOKE LY 3mM/kg OF]
OREFED-LOTHB. MO S RITEE
EAR L - TEARO CO: PHEREALTH S

HpREhTes. EHEDE CO: PHOH

MOBEIAED Y, THIZEADT AEEITIE
DORBICHCTORLN R ERLEBREVDLO
TR,

b) EEAREmEEEETE,; DLEEREAN
W O L IRFRIE 2 VA IR RR O Bk & R Lk

Table 2.
CO¢ output by respiration during and after acid
infusion in dog & frog.

Frog Mo, | 70 [ 71 [ 72 [ 73 ] 74 | 75 [Mean|

Tolol actd foad kg 25 | 30 | 24 | 30 | 35 | 35 |value
Cor:} i}

000 |l RS | 402 058 030 038 0415 055
Eoired | fugion | 0063(0110(0442 |01 14 (0118|0454 0417,
Mhommperiod. | (85010078)0449|0267)122.9]4363]a208)
i o 0mingfte] 0.117]0120[01 1201 03[0 13]0135{0113
osidlinfusion 5.8 141 1 761G 143K 2 1.0l 240)(1 19511 258)

Dog No. | 1 [ 2 | 3 [Mean
Motal mw"‘%{,] 26 | 30 | 35 |value

Covied | oom1| 0274l o111 |osse
C0. (30-80min) (100)| (100)| (100) | (100D

Bxpired] Infusion | 0235]0475| 0179]0296
i i minl(3310{(1734)( 6131947
et = ninaitef 0083 0265 0124 0157

“poinfuson(1169)| GBI (1117)1033)

COSHELELOTHZ20, REBEANEL
BBz BATHC T, L ROMEETT
5> TRX Y. ko< i pH EEAERIC
BEEEZRLEY, 2OETEREAREEICK
BAERPDH S, BoNaldEAEECETS
145M% Y o pHRTENGETHEE (BAE
%o pH 0B EZEARB TR LELD) %
FELREbDOThE. BARHEPHLZBIZ20
TiyE pH OETF b REBZDTH B, HE
2 0.07 mM/kg/min B s &, pH 0K
THEZEBIIKRELRY, FIFECE 558
L. Ko+EHREABERCICE > 2fTh
D, FENIEAOBHIIEAEFI LS. RiT
Aottt LT, pH KTEERE D TdH
0, kO BFEEE O 0.07 mM/kg/min Pl_E TR
wWTh&E s pHETRROAKRCDOTHS.
s pH OETEREASNEZBROKREILD
BERT 2 BE AR ROERICR Y TR L
Fiths0, ZO0BIECHC-TLALDBH
%. BiHE 6 X biZEEERICRY 2 ENGERE
¢ pH ETOMOBERT ® % 2, REWE
omM/kg BORE O T y=0.961 O BiFk
IEFREEAZTD bh 5. MU TZORNTEAREE
REAL < 0.07mM/kg/min FHETH - T, &
AER 6mM/kg Th -T-afEl, 2mM/kg O
b EEE BT 5 &, pH 0%k XA
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SRR ICECECT 2 A, BABEORDIK Y 5
TpHETESVESh VL LTHS. BEA
FECHRT S ORETHEEX I ThE. h

aC02/min
L™ d

Frog Y=225X+00I7 r=0733 P05 .
Dog Y=188%+00% r=0800 P<05 ,
St

f=]
59
o

a C02 content
.‘§

+
ot

K=}
o
T

Cho.nges in p1<15m

0 001 002 003 004 005 006 00T Q08 009
Speed of acidinfus«'on mM&%in
(]

L mM

30 /L

Frog Y=223X+107 r=0360 P<00f«
Dog Y=262X+Q004 r=0960 P00,

3,
20F ) /‘J‘.x* +

+

Chonges in p1o.smo. C02 content

01 ¢ 54 5 ¢ 7 8 0T
Total acidfoad ™M

o™ $

Serum CO0:

T2 %5 4 5 6 7 8 970 1112

Total acidload ™Yk

Fig. 6. Acid load and change in blood pH and plasma CO: content.
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BERIZH - TOHERETH 58, I RERIC
R B pH OE TR & BRIEARESLZEAR
EoRicRbh 2HEER L EO Th & 3 RUF
RHEERICL, 1% OfEEEL M - CTHEEHFH
BB ROHIMEC. DF Y ROFREBEA
v LT pH & —RBIE2RENIBEH O TH
3. ZhEHBEomROGECEHENED
SEEANEL YV DBbhG <, BREARO
IEIR DARE S RIS T, EF Td » THLRpH
N xOEPBEIY LI IL—ETREZN
T34 ThH5.

RCBEAERCRT 2 HEHR CO, EEL
BREANE T3k CO. /DR & BRIEAHE O
Aic A T by pH & AEOBRE RGN D
6 d, e). REZOBETIEREELOR
BT amE CO: ORD OEETIE TR
HEOEN pH O BABEE TR Ry, Thid
RIT D - CREPEEE A IC & - TIE pH &
FHEL Y AL, MBFHETLDYED LD
VETH BH, —FEBRARESE L VRIS T
TABYBDRKL, FORBLE L TELDE
BEVKRELS bbb EBbhs. X
g pH OETIEE L TR b FRICBRATTE
DL F OBEA BB 5 DTS,
CO. BENED L T—RERERPALTZ0
Th 5. rhianER CO, BPRILE—ZED
BRELZE2DTHD.

WL TZ ORAEREL Y DROFHEMIT
AL, B TER CO, BELRATRER O
ERrRRT2EE6RI R ILL, ®E
CO, BEIROFHNEL Y LEPCHCDOTDH
5. Bz Ry T 9mM/kg DLEOBRE
Wik - C, MR CO: BEMNR 3mM/l L&
IEEICECEIREL T, EET 5 508H0
iz L, RoOSBACTMENEOBEERERS
B L ) oo X vk CO: BEIY
11mM/I LT3 TS, thU R F-7
BACRBTRETLTC50TH 5.

o) miEEtEETEH LHERA; U LREOR
EABET LB SEEOFT, nfE pH 24k
CFBTL BV EOWDCEH TR0 TH

3%, HABREULCBEEANT S LECED
OTHDH. 72 TIOEFEEREED 3 ERH
fMThBh, ke REERL T OB R
BRI X2 CEEERIB 2 2pHFICH T
6 a, b, c 26 d, e, f ZHAVTHE
SLUTRLY. £FE6Naic v THBEARE
B & pHETHE & 0BMRICRAYV TEFEDORR
#R5iT, Eeovti, EiErom< 0.07mM/
kg/min D EOEAFEECHC T, i pH O
ZAGERE T 28BN L T 14M% Y  0.01 pH
UroES e R, A bIECE - Ty 5. B
LERbZORAUEELRC TS, pH ok
BHEN 0.006 OBEIC L X E Y, £FFRT
LbOLEEVET 5. L pH B{LEED  0.003
pH/min 0BEIC LTHTTELDLFT 5.
Wic 2 o5& pH BAEE O 28U EINE &
U AERVEANICHK D A FECHA Lo O TREIARTE
FEiy, BERSCRIEMEFCEAEESS
2TH - T, DS X VML L b 0T
pH OB IEFCER L b TL 2bi
Thd. TOHRELTIOX 5 IsEmsiEm
R REREOTH - T, HEABREIZE R pH 24k
HWEC X > T—ENCIERRET % L 3B L
V.

ZoBEmnER CO: BEOBMHEIC SV
THZFRZHBECHERdieRmLizwl, 25—
w0 CO: JEEE OB HE T B X BRE N L
ERRCTEIEOBRR 2 ED 2BRIATRETH
5. ZOZERNCRLULEROEREZDOVTDH
A CH > T, REAFEEPARIENSOT
L, FECLEY, BERHEL CLAEFTHLO
EBxTh-> T, BEABEER?ZFEERL IR
BLEE. ZhE Vi ULABFERRMIRICRT
e, BOEAMECERT 2 Th 5.

BB H3EE D THEZ ITEANBE Y 9mM/
kg ULOb0oEF4LTHETLTRBY, XIDR
X P kicRv T pH 0B 28U L <
w5, [HUEFERA L LT pH OFBLERE
el ED BB kv pH 1 D RoZLE
BLELORNTIET L, 05 OB THETE
500 FETS. MLTZOHEESO pHO
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fEiX 7.0 Ch 3%, ThicFLRkoEaiciE pH
DEMH 0.2 IR TERIIETE S D DR
BohTvws. el o pHETZRYTH
EFETHLOLTWEY 50, BFERAERpH
DHESHE DV TR LI VHLNTH Y, &8
6 McicRzim< pH 7.1 LTSI IFEA
EFET LT 5. U EkoinE pH OFFEERIC
H L, miEw CO: REERDE OFHFEIRAfE
IV —EREETHHECRLE. ALE6X f
O MyEHE CO: BENR 6 mM/I UITIKEL
B ORI0%BFET T 5. ROBAEFIET L
hoiraT CO, BES 11mM/l YTk
LiebDThs. miEk CO. EESMEICD
TR B EERIC A T 1TmM Do
LONRZLBFEATO BTN E DL ZHICETR
D OBISHAE L, MR CO. BEE QMK ED
6mM/l UFICEETLTEFTSSONHR
DETH. - GEOFERE LTERIEERD
DO IFER CO: EBEOFRMEBFMETH 2
FIZRELNS. 202 LRROBELEET
13 md/l P ok CO. EESRMEEZRT 44
H3FIRFETT B, FOROEEFILES
T CO BEOHIER 11mM/l ©EL TR
DTH%.

uhgﬁémﬁ%ﬁﬂéﬁwé%wmﬁﬁv_

BEBAHBETH Y, BOBAT ImM/kg L
LTh o T, BFERAEL LTk pH TE2 13
7.0 LT, IER CO, EETE2IE 6mM/l
UTEBLELOMRF T L T 5. B UEBREATR
X BEDBEREEDH LD E LT, pH X
D HmyER CO: BEOFRLVTEHTHLY,
THPFEORLEELERCRZ20THAS .
—HROBEARIE pH ORI 71 LUTThH
v, Mk CO: B 11mM/I LI TFic ik 5 T
B HUROBEITIE Z OBRRIEORR 2 2
W BBOEARREOICEWECED 28I H
ERaoThby, 5mM/kg ULTHEEFRELT
B, PELERLUEOEARIC D - THILTE
pH 0Zofk CO: BEORIEZNEEL
A BLEFLTUDLD0LFTEH0THS. L
LoORBEE ViR RCHRL T, BFERRAO pH

ERVIER CO: WEOREMER AL D HK
{1250 T RBEELFEOTLIcHRIT L <4
ERBEMITTEO TR AFETH S, Ll
BB TRl — RO E AN B OMIEL
SOOI RO TGN E VEEL L DB 588
B Tw 3. BlbZ hEoBEWOBRERIC
THEMINIEAT 2B BE LBLENLE
6 % pH R U CO; EEIH 258 3R
IVEEBOTHY, Z OHEVERBEEDXKFE
[BRAEZIRETE20THSH.

2) BEABOME, REBEETE

PRI A Tk & Rz DT, EREARO ML
WEREETEOINE RO FN & B L THRS
T2, YR BRVE N BRI IR BRHE 5 O FL A 23K
B & i | U T RR Y, BREERN
Bk D & okt X VLB Eh 5%,
R EH L TR S. :

R A CRRAVEERER, BRic/KIRiC U E
ENHBERKRTH B0 TCHEEBEKRE 25°C Th »
EIREREE L, 18°CTh o I RIBEREE & I
I TT-7. {8 L pH BRI OHEDS
25Ce Tfi-7. BTN aik 25°C EREIOR
BThy, BETRDIISCERHITHS. N
L9 3mM/kg OERMEREFEAL TS
5. AETRCcRRERF T - T 3.6mM/kg .
DOBEFEALIZLOTHS.

H3 25°C ERE Roic, Ricitm<,
Mm% pH @A BRI AV T, FhA ESEHE
B EEL T2, nEE CO; EXIC
AV THIEL, BEIC LTl EREICE < |
BWTHOTHE. WOTHRENOBEMI » OBk
WixRICRCTix, BEARIE NHC oFic
THoNHBEBCHLLTHEN, BTN ¢
OEBHICR T h, BEABE2HEEIY
NH; o HHEEmABE LT 5. Zodne
NHCIOEZFEL TII< &, BEABRESH
Hiz e T, BRBRIZFEA & 2T RA i Pt
ESNTULESHERCRS. RiicECRTIE
B W~ 7efn, BEARE NH.Cl ofle U
THENZDTEARL HCO; & NH; & B45
* LT, NHHCO; o#ic TEERFHEsh
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T OThH 5. ff-TRPH tRAT ve= BlzowTHRERZ2BTH S (M)

TEEOM R AIERESRIIL, REd Ficz o 25C OEEEAERMICARVTS,
EROWBEELrRD 5. ARFTv==T BRI AV Tk, SR pH 3R L,
JE & FRiE COLE 8 o fllic b B 72 IEAREE 23 BRaL T ve=THE GHEMERD TRV, 2
LTv3. HERAL LR CHOPTH S HHiCEY, BpH ke T ve=TRE
PR & AREOBIRBEANT T - Ao R LEAML, HcHREELHMLT, BARESH

Fig. 7. Diurnal alteration of acid-base balance in blood and urine after acid infusion.
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HeREASNZBEOEICHIE L NH 23
Bt oheBEBe s, MUTE SN oa

100 ™% .

st Y=082X+1,73
r=0815
o 7t P<001
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HCO; concentration in urine mEgL

Fig. 8.
Correlation of urinary ammonia concentration with
its bicarbonate.

a, Fros ab 85'C Tota! acid 100&0.80411&3(50“4/@)
0373 :
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-

E
12]8 b, Frog ot 18’

C Total acid foad 1073y (2Tmi/kg)

fHulge=-

Buffering of irtraceftutar fluid

0 Traloble acid excrefion
6 7

1 2 3 4 5 8 Days

Ammonia excrelion

N
10f &y
57 b
ot & M {Dalable acid excrelion
0 2 T 2 3 a 5 3 7 8
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Fig. 9.
Regulation of acid-base balance in body fluid after
acid infusion.

7nfn < W NH; EE & HCOs 5 & o i8R
OHFERFEW 1 Th B2 5, R cHshiz
NH: 3 #h & & & 0 H.COs & ££ 5 T NH,HCO3
ORI THEE b, EAIWBROBRR %
T HCOsD I THRIVICETRBIR 5D T
H5. ZOBACHBREOHEICOVTLH
RTRZH, BREANR24AER I TEOETER
BhH55, RECERIRv. EIXDRERZO
FEREHINC & 5 BRIREIEE 2 BRI A BRE

LTfi-72b0Th D, Cidkzhic NHHCO,
P& & Inx 7z &EPREENE . HEE <
boT, RIROIT &L, BREPME = & L T
NHHCO; #HiEic X 52 &0 Th 5. R pH BER
EABR—BETLTIELS LFOoERE & 5
Ok Z Offic NHHCO; 2388 U T3k T 2 0ERE
s UTHRO pH # NHHCOs geg> pH (3
mE 7.8) WM a2 HTHEA Y. BLLT
25°C BB 0 5 Bl (BffEER 2-3 mM/kg) T RV
T, 35 HIZ, PHL THBEARLEHBIKIBY
OBBENESh2EE L1 5.

R TRICRA TREN 0T - 2 RBRER (&
TWEEE 2.6-8.1mM/kg) ic X B LEAES-5H
H (5mM/kg BoOAFREIZ T 6 HE) «©
Eie NHCL & LT, BishERFCEL T
L DOTHBN, TOROEN~DOZIZET S
HEGZEE E RERVCERHELLTHSE. RER
50 RBERICRT 5BOMERETH S, Z0
ScBELTRBERCTERT2EHLET 5.

WICIKIBEERFI T 223, B 7KDb AR
B 2.7mM/kg) \RTL, IWE pH OBREA
BOBMLI KRRV 25°C DEEEERE] & KEk <
BAZHCHCERECEEL Ty 5. IiEE
CO: IRV TR, 2OBEFWMEDTH Y,
HEABSHBILE - TLRAEEE I EE 2
LTwiavy. 202 &0 pH &K FiE
TABVZEBHFCE - T, EbicE#ET 3
DB, BRI X - TRDbUEFETA DY BES
ZEELRCETSH T, 2F Y RICARVTHE
AR NIKIC X B EEER S B2 T, BA
BEZOEEMBIMEFPCEEE S T58E
BWRT 5. ZOMBRIMROBEEERC 2T



5 —— R AT T R BT 5 LU E A ROBT A (38 1480 33

BEROHTRECHE LR 2H LT 2.
RpH CELTREARHCEETOETZ
RU, R CO. BEDL ZHIBETT 225,
R7 ve=TEECRCTRERSB X UCHEERFO
IO BHONRERAT ZLRRLN .
B~ TE 2 FEAES HHCE > TETO LR
PRLTVEPEBDONAIBRETHS. fE-T
NHHCOs RUEEBECHMNE U Tihitsh
2 BEMEEIEDTH - T, REARSHE
KE - T LERMBED24%5» NHHCO:s o
T, FERER L L Ti22%, HlbAE46% 80
EhiioBERY. 0B RECERERR
BB CRRDETHS.

V. & 7

C FiRomnl, EeBEEALLRES, Rk

RTEREANER &% pH ETE & oBRIED
Foms pH EFENKRE {, ZiEk CO:
ERSECRCTOAEORELBRL. T0KE
B e LTI ER R O® TR i, R
VBB RELTHHBL—2TH B, Bl
Z O M A RKOBEER B ET @D v
HL—HATH b LCERRRE bk, Hil
BRIEABO ROFHERED LAL, Tve=7
HHLAREDTh » T, BEOBUEREILA
oL T sbH LeBRRENZ. £Z2T
THEQBRER L AT 5T, BEORF
BRITET » 12 & AR RO BRALIEIRIE & 3 X
WO FEWERICT - T, T ORRINHEY 2 RE
THEICT 5. BEEARGO 3IERORLEE,
B ERME L U CHIEI MR o SRETER, 28 2 B
MIEAKC X 5 SEER, £3RITRIcX S
MEEOHNED 3> ThH B, 4B TRcEHBEL
FiEQEREAGNIC D\ THHT 5.

IR alk 3.0mM/kg O¥EEEE 25°C TH
BURECEHLATHh 55, Mok
BAREZBRENORC ZOEREBDOLEETITE - T
mAS N -BRELRL, Bl XEARBRD
EBRoEBERLTHS. MEcRCT, MM
MR O RIE 2R 3K, FiRomicL
T, EARLEEABOMIMRE LR, %

NI VMENEROBHCOs B2 HHEL, €O
WAOR X vERRTC B bz HCOs &R
FOTH L. MIENETOBERE E LTI E
BERE DM B ERERILEER D 2P, T
k0 B4 = F#Eic Hastingus® Nomogram?3®
PRIALT, zomfigzky 2HFHERS.
BLzoBaomksEix, Derrickson39ic &
ST, RED 6.42%% Lz, $Pl 2 ERROH
CRGT, ERBEIIMC X 2HAEERDD
&, BEAERCRC T, afEsEhoRi
BO 7.8% BT, FAERES ORI TR
TABVCE YRS IEFPEALPTDS.
PELEPTHLEETH B0 b, UBROMIZIME
X o REOHEICREICChERAT 25
LTz, 24 UTEREAGDIIC A » BRE %
ARz TRL, ThE DS X R RE
P LB~ TR LUEHEBE, RIEMROEEME
PO Eic X sBpfEERT. AUBEB
o BRI IR O SEEWE C & 5 R RIRERT .
BE I A T R ERE AR o RTS8 S IER
D TH B DT, AR R ~OBRRPHE
BFRA EBLEZ TER LR, BRI OEA
wEp R b 0 IASE R I TR S s B 2 T
WiEE Y X, MR TSR BRI .
FREE A FR2 4RI b i v, HE { IROTEER
B, T ve=THEO#MARbTRS R
b, R~OBREHER c 2 Rd 5HEIHRS.
¥ o Tz Nk ROMMINRIST O BEER R X
DB b O, T OHAOKME AT RE
RicHET 3.

moNa Raimd, BTREANERICRYT
BRI O &0 BERRE RS &, ECReT
ERIEAEC X AR RIENED TH - T, BA
HEO 1L1%GBE T, EARRED 88.9%%
MR M E > TV ABERALNTHS.
NEELTRERCTREIRcic Ron<,
FEANEBIC A TEEICKI50% 2 I ATEIC X -
CTE@E T B, B O R X 5 & 1261 (B
ERFE 0.6-9.2 mM/kg) ©FEIc R TEMR
O 35.0-18.4% HEREEA O BRI R THEIZA
Wie I - THEESh T, EoREOFHE
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LM 1% ORBRCHBOEYED 20T
b5

W CEREA B4R 2128 3 5 & BRRIE 75
& EEEHIEANEE Y, BRI TRl
NT»BEEFEA ERL, I pH s
HOREKBREITTOERBECEEL T3
ORI I citRTRERM & FREO R
ERL, RoOEZHEEMERC X 2 0 mE s as
BEICHL —1.0453% Th - T, BEORE S
OficZe@ b v, RARBOBML v 0
BEPREERc A TidxzE LT NHCI LT
s, iz NHHCO; ol sh s b %
DOMIEEFET RS s T3, fELANIZLTD
FRIEATE 3-5 H BICBRIMB N T ve=TIHED
T TEA~PHE S T L% S Bz R R0
HTRRLHEBY Th 5.

Dl eFMOHER 5 flok (BHE 1.5-
3.0 mM/kg) T DT » 72 PEEIRE 3ED
LS TH - T, MH Ol b EEOBEEN Y
BT EMNRENTV B

ZOfRicELY 25°C i THAB LT, Bt
LG aie iDL b ELOEROHE (BHER
& 15-3.0mM/kg) @RT, TEY RO i
IECERERB LMD TH IR, 2hr18C
DEIRIC THHE U B A 3R 5 <k 5
BRERRHOWIC TRABY ThH s, £
TIZOHSI b LR EAMOHE I X - T
IHENIRIC X 5 RFIE 2 5B T 5 &, EAKT

Table 3. Neutralization and excretion of acid infused.
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22.2% B ERICHIEMRRICEE > T30
@&or,%oﬁwﬁﬁoﬁﬁa%m@gmm
[ERRIC THRRIS 3 BREL TfFL R, &
DTHx2250TH5. L TEA%SHE
CE - T £WA MR chflsh,
fastmr o HCOs BRERICEL T30
Thd. ZOBEMOEELC ST LIERETS
> T, IBloE (BRERE 2.0-2.7mM/kg) ©
SEHMEIC A T L 24B B IC R BRR O 63.84
14.9% DRI TRE S Ty 3 1ICBE R
HEEIRXLDEA TS, L 0ER
T, ERMABESRICE - T FHHE L FiuE
DHEEIT- TR & 1% ORBRC AR
DEEZTRDD. T U TEANBRS LW N T
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it Tw 2R, ZhTLEERMATEL Y L%
DI, T 3 ROBIE L Y ORI bR
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BEABCRC Coh L b BRIt s hCl
BR+obmicE cgitsh 8% —0FR
e -T, BEABOHEZE, TThETEEL
Thiz. ZOREETEIOR R, BREN
#% Cl okt 43 U b3 5 L dRko 7,
e LamA L TR Cl RERTEMS %
B230Th5. ZhicH LROGEIC ZRRE
Ao NHC otz kv, AEs Cl i
AEEMCHRES B e b (BRREL2
Rz @E0sE % Na, K, HPO, Zic»
VT » TRIEFER, RRom BREARICHE
ERPRWINT20RK EBRETHS. Zh
o U Na, Cl izftic Btz U TRNCER
THEANERL LN BEOTH S, BoiCER
H o> TERABEOBRISFHICHETD 58RI,
FoiEREASh HCl 3k © NaHCOs
wrXomfish T NaCl & ahid, ZhyXmeE
BryvEEshTd Acidosis i© & 5 Na Wk
Bo#me LY, FERRCEREALTLEI D
THHH. ZOBSTELER 5 Na ok
WAL TS, Na & HY 2 NH 2388,
ha%ic C & NHC oFic TRBBE
N50THBH, BeRe-TERZoHs H &
Nat & QMRS RFERE TH 55, Nat o
B E Clm OB & £ » THICHREH IR
TTEREETS.

—FHEA® 3 HCl 5 NaHCO; & Hfi&h T
AU EBE O HCOs 3RO an < FHBELEER
kFERO LI BEoM, AReiah s
B, BlEL Y —f5i NHHCOs o ikt
CHEE L, ARRBEETEE RSO TH S, T
L < KHPO, OHHEBRBREARICEE - TV
B3, KOoPREML TR0 EAL L, BE
R Iz B U 72 NaCl 2SR 38A L
K% P &5 s v ORISRl 23R Th
59.

P bokEngihk 18°C OEBCHE L iz
W TEEcE»THY, T0HAD Nall ©
BRNERZEEIELI DO LEBLADDO LD .
. NaCl Rt s h 20555 L, K®
HPO, ot bE» 5 5. &Rk

o b
Frog.0804 mM HCH infusion EL(_)_S 1.073mM HC! inf_uiig_n
ol 25°C
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Fig. 10.

Summation of daily excessive output of ions in
urine after acid infusion.

R TP Lo RSO BRERC ST
3 RIS HERME - i BBERTR O Na RO

T OMRLEVELT, TOAKEBERFMUTELR

NaCl 320 Bl EN 50 THAS S . K®
P O EBEPM SRR T, BIRRX Y b
T2, zhbimEro K, HPO, & NaCl &
OB ERCRVBIBERT 0 THA 5.
L NH; @ 2V TREREHC R CHWERE
BRI HERTPCBRBCRSZEBI TH 5.
[t IR RARERIE D 7 v e = 753k
DBMETF U, Nagfiil s 4 { BROMERETIV B A
TR o», AU IRIE R O S EER B
ETEBRbLIC O TH B, IOV T
X4z 2 BEET A BEHRRVY, RERE
DENBET ZEEHEN Z ISP DR
IROBESE 2BERRT 5. ALBRCRT S
T vE=TOAERGREEMED Glutaminase
EMCET IR KRE VDS, ThHRERZR
TRZTRCEERZET 25, REFATFRCH
S TR T vE=2TERLXBLTZ20TH 5.
A 52BN RN XV BESh 3R
B2, BEC X VB 5EE LB R 54
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* v OHBENIE D Active Transport i 2 <
_ FIRREETIE, “hBBECHEshS
HiIMRTH 2 LT TR, BELR 2RI K
B T KB IR D VR 0 2243 R L T 2 0k
WREO£D A THALBBRT R, Shik
S AV BRI & SRR O A & >3 S
OBBERBONMACET L0 TH22 0, %
DEEROZER D 20 E ) P2 Tida < H
L., ZTOBESEBOMEMRETHA .
P kom ARERRICHEL T, BHROE
EEASTRCRY 2B BRI KL TECE
B &R - 2h, —HPREREC X 2ERE
PML 7R ELTH S, Zhiz EER0E
BB O TR TH 5. fFLMF IR
CTHER % da  BREARO K pH (K TR &
LARIYSKREL, pH 0oB{hicd 3
DBHRCEDBTIVEDS. o THEERE LS
G BRLUTREELZANIPBARICE L T
VCOTHB IR, IOV TROERE R/
S5 TRE.
LAROMREFEIIARE kg H¥v o HC &
ANETH -, MEFHT V2V EOHDER
BREAK TR EEAFIBELOETHS. LBE
ABOHBOBEBIZRC TS LD RIEL
ML, AU EESOUELOEELHEL
o, Fic R BENO A TORIL DV TR
XV LEOFNBEE L THETHET LI O
WOEPREL, L Acidosis BEbi T
w5, XAEFEOHEL W HET % 1T, 6.1-10.0
-mM/kg OEGRE T SFNBEADEE
RIETLTwBEFL, RERCTRBHTLS

Table 4. Resistance against acid load in frog & dog.

:\c:c:.‘ Frog Dog
{o1.X

ivin d ¢ 1] ivi d
(Mhy) [Tl Cases'®| 558 phaieein tases| cases
Q&-20 | 10-63 ts{;ggg 5 ggfgg) w27 | 2 0
, 5G50 | (1) oz
2140 | 53-8 | o il 1{3 | 83-95 | 8 0
4160 | 135185 | 4 @50 2 (250) [101—~160] 9 2

8100 [ 192~255| 0. | 5(250)|10—182] 4 1

0120 (174274 0 5 @50 | —

AFIRFET L T, X 41-6.0 mM/kg O
THCH - T ROBEREL Y SFETHI O Hgsn
DU, 0.3-4.0 mM/kg OEBARTICE L Tk
BFET 5 b0k SR LT, BICRETORE
THE AT s (AREIBEAERCIET

LOLUMIMN b EFT 5). & OFETE Bl
AN LERBER 2.0mM/kg ULEOLOTH
> T, TRUFTHEFET L TR, R 20
BEOFETHIRFEA L 18°C 0EREET S
LDOTH - T, BREABHHIZ LTFHETL T
5. ZOBEIFIROM L RREOET BREO
EEX Y SEBORMEEENINEL, LinfaNK
OREEABBbNIC  CEBICERT 5 2#x
bhd. Wz OROREC >V TKH»h 258
TR B 5 TIRFELR R TERE R O R E O AL
EZPFEFCRECETHS. Zh L AHEHRD
120ETHS b L.

By B nE pH 0ETFRFHET B Y
OEPEFD LD LTiERL Y LStk
WA, GELERRNICA - 2R EALER U CHRFIL 72
DEER L 720 T 280034 - T B - Ilc BB
ARl 282 T % &, HEoFH
REDDFH 5T 5. T L TEBFERILZR TR
4.0mM/kg YU L CTh B L, T2 2.0mM/kg
DETh3.

vV .#® &

ARk 0.3-12.0 mM/kg DO&BEMEERR & %
PRI AL T, HIRBRELTFEoE M, K
BB OFEER X ORI X ) ©BRRBEED Rk
MR IAERUT oM R % 187-.

1) e RCABOBEE UEE CE%IKN
WEAL, ZoHibh 2BERFEOHENE
HEgT 5L, EolFnsinw pH oEFE I
L, ($-MEFETLIY ORmPDERKE
. X Acidosis O EIELEMICE. THL
TRREANRO LK pH ETERENBEIC
BL, BAREIIEBKELLY. HU pH®
BB EAEECHRT 5. 2-mER
CO.; BEWDERWDEEIC v T H D
BEARZD. ThEREAEZRIEDL IR
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MR T 25 TH 5.

2) BREANC X A0 BFERAE R K pH
CRCTE, BAEX1UTTH Y, EET
7.0 UTThs. mEHR CO: BECR T
BB 1TmM P LETh Y, EXET 6 mM/l
UTF®RUE. ok pH oK T1E
% CO. BERDOBFERAME R, ROThiC
HLUTHRYAE Y. ZOHABERRL Y LEEE
HEFOEAN K L2 B 5818k e #Ex
bhs.

3) EREEARRO MRS O TR R T
BEEETH AN, B TRBALERED DR
v, ABEANEBC R TIRAEAX O SE
VEREEET % &, RRV CRMEME T X
BB EF1363% TH Y, BRECKRIERIIC X5
RRIERB%ERLTOBDIE L, EiCRC
TIREBEANER TR MEAROEEER B
FHEEET, KB (94%) SHiES R & &
F LT3, Z ORI HREEEY RFE: 58
LRI X 5 FEER BB b I R
ERIHE L THED Acidosis 2FET 5.

4) FRBEABER O E & e A AKX HO
BEER gL, 25°C TR TidRic
R bRk 248 RREFR A & 100% 2RI
woHRE LS. 18°C FEEEREC TIX, 24

BRI AV T H REARR O 31.7% i Mmastw

RIS L Tw5. 2L TEBoREE & i,
WERICHFRENB3ERE LY, HHONILS
WK TEEs 3RS, b REECR
VT RN B BRI BRI LB
bR TRECDTH .

5) BEABO KRB ~0BREHHNTRIZRY
TRARED S NHCloFic T, BHO it
i AR B 523, i R T NHHCOs
o TEHEABROPHELES. Z L TREK
<hfig sz HCL & NaCl o e iz 5 T,
BRI & ED BN TIERD & LTRIBYE S
5. L Acidosisiz & U T3 fE@NK-Phosphate
PHFEA R U CRPICHEERE S B .

6) L koo NHHCO; & LToR
~OBEFRBE EEENC 1 (D &b 3mM/kg

DOEGREZ O T) K &MERECES
CHbR AR, EEE TIEZOFHEREL L
#ENh 5. L NaCl 0EFES> K-Phosphate O
SRR CRE»TH D

7) Pllofn R RickST, K pH ©
ETRLFHET L2V RDICZ 288 I & ©
B, MBI B B T ER B ARWRIT TH
MLz, FRERESLBIEMREIC X D EIIEL T
MEBFT IRV RI DV LE S T 5.

FZTCHELBALERE LT ESE
DEFBREL R LT 5 LT 2mM/kg
ULOBEBREFHPFIEORATH 2K L, Ric
TRZOBEORIC L TR LM, 4md/
kg Dbl T T5508Hbh3, B
HLROGPEL D SERICK U TRVEREL »
Th5.
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FEBREEFTHANEFRCHIBIEREBYHTR
(55 2%R) B & @ Glutaminase [ ¢ Carbonic Anhydrase

S E DB, 612019.76.89: 612 461. 177

Studies on comparative physiology of acid-base balance in body fluid
(Part ) Comparison of glutaminase and carbonic anhydrase
activity in kidney among various animals

# H E E

(YaTa-Masateru) *

Activities of glutaminase and carbonic anhydrase in unit weight of kidney approximately
the same in frog, and dog. The same can be said with glutaminase activity in rat kidney.
It follows that ammonia as well as carbonic acid may be produced in frog tubule cells

similarity to those in dog’s kidney.

In frog urine, however, ammonia is excreted as ammonium bicarbonate, not in form
of NH4Cl and its pH can not be Jowered under 6.5. Therefore, it is presumed that ionmic
exchange mechanism between H* (or NH4") with Na* is lacking in tubule cell membrane
of frog kidney. It was verified that adrenal cortex which may promote the jon exchange
mechanism is so far underdeveloped in frog as compared with dog. But it is not certain
that this fact may have some meaning in failed ionic exchange mechanism of frog kidney.

|. #

TORERA O PRyR IR e 2P RV % o A3
EOCHEPAR AP RBITE LR cRhvTix, &
PRl i SRR & B K NICEA L T, £ O/
RREHEFE ORI R CETROBR L » 08
Wex BRI LT, WMLE (R) orhe
HE L. 20ERE UTEBRRICHEL TERE
TR T 2 PR BB HL P 2RV 20
FHEE LTk

1) fMfENROBEERS RICEL THbh
iz,

2) BREEABRRCRT B IEREEAEIC X % PRI
BREKETHD.

3) B & Y OMBEEEoORFEBREOE N E
EBDOTe2BEERELMT L. ‘

% 2 THEHFHE T 0 WO BT O BRSNS
ORFERBHIEDICH 0%, BicBkL
fewv & E 2.

i

* SRR BIAYSS | A (SRR AR

1st Dept. of Physiol., Kyoto Prefectural Univ, of Med,

(FEFN354E 9 H28 B ()

ToskmAL I B - TIX, B

PRIE R O R O BRAR % FEEEREE O BN & WAL T
vE=TORILL-> T, BHELTTL 0 Th %
B, EECH 5 TRz OBRERO RE (FBEERE
OEM) NEEL, LT v==TH#Hiz NHHCO,
O THHE B, BROABEEIE I K & KA
BERCT20TH 5.

Z ORR I B O BRALERERE O £ 0 FRIc D &
B2 B, ThiZ 2 >0 SBT3 %
EXb 5. 8 1RREERIERC AT 28R
EROEEE bR 5 X &K O £ RE O Gluta-
mine HMMOMB LV OT v==TEROME
THY, 823 0RMEMIEND HY 2 NH;
BIR~DUT 2 TH 5. gL,
Corbonic Anhydrase (Pitts)?? % Glutaminase
(Rector®®, Goldstein)® 75BI-54 222300 &
THHhb, BOBBZ > TETF o hEDRS
FEPRLABKECHFET 22 LR 5EAE
Thb.

THEFECE U CERPEEOBERD, RD
Lo & 5T HY 2 NHs 05 R
O Nat & OAF »THIZ X BN KREL, =
ey U TREIBERENESE BRI L i
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FOHNT 3. - TREMIED A 4 v 35H
BEEE oFEI AT, BIBRERREO A
HEAPREANETH 5. 2 TARTICRAY
T, HEOEMEC 02 FE O S R
DVTHRTREZVERS.

I.% & 5 &

HEEW L LTI, FEREREIRKE R 25°C
ECIOEMEB T 2Bz, £ R3H
BRAZERALE. 72 L T HEEROBEO
Glutaminase, Carbonic Anhydrase (LI TFC.A.
LET) EAEEZEEL T, ThERRLEE
TRBELZPEIPERET L 2. GEOBHD
Glutaminase % 5 L T\ 5 ® T2 O R % b
SFIHL 2. HMEREE oEMiIEo %
i, 5% OMEMGEE R LEIC OV T, BT
BEIC L, BE V= Bz Mineral Corticoid
OEERMER, 7 vE=TERCERETESC O
TEHEREOHF T ENPEBEBIT L.

1) BHo Glutaminase % C.A. iz 7
M BFNT, Lo BHP oMK HE LT 5%
B A T i B VIR BRI B OV Tk
C1lmmoOEY =FvEREAL, ThXD
SIRMEAHIKE Do TR L 2. 2 L TB#IK
X DI 5 BERERR B 2 Y, Bl o
WRNFET BHKIC THVBE & h 5 R & R 1)
7z.

RIERTIRT 7 v v Y — ¥ RREMEEENE L
TEEE MM, BTEIKL » SEEAEKE DL
S THERTZ2ORELAMTH 5.

A TR R R B IR B X OB RiE
M7EE % BIBHRR: & Bk U, WA 2 H=ic
FERLE., —HFRCRYTHERICEHRESE &
D, ZoiHEligc R - TN 1T 2 okl
WL Zzo¥seEBvic.

T O B 3k~ EiRMEAE K2 Nz T
# 7 2% HomogeneizeriZ T 5% ® Homogenate
# Ve L 7. Homogenate {E8li 13388 % 115
B AT KRTHEL 22T 5 2.

a) Glutaminase EM DA% %
Fhgic it Glutaminase | & Glutaminase [

RHY, RxEHpH X 88K 74 ThVY,
Goldstein® Zix X «WHEZBAREL T 5. FH
& Rector¥ZED T - o Fkic X Y EE o pH %
80 & LU THFERZTT -5, Glutaminase |
ElomHFRREL CHlEE b -HiCs. |k
ko Homogenate ¥% ® 0.2ml #IROYE %
BUHERER M 5.

0.3 ml 0.25 M Tris (Hydrooxymethyl) Amino-
methane

0.4ml 0.6 M Sodium Phosphate

0.15ml 0.12 M Sodium Cyanide

0.25ml 0.2 M I-Glutamine

0.2m! Aq. dest

(HEZEOREL RS L BICEEI T 7 4 v
2em MEOERCEELTH L)

2 THENI AT 7 4 »FoRESR ¢ Homo-
genatex iz 7z 5%, “h% 37°C 304 MHIEIR
iR B L, Glutamine LV 7 vE==T%
FAEE LD D, EHECODBERLEFICZ oM
iz 50% Perchloric Acid 0.15ml iz <,
Glutaminase fEF 23¥HIL T 7 ve=7T O Fk
FIED, ThEROBTELIBOLTEZOL
Brrsd. £ LUTEEImliz LIOERRO
Nessler DFR#E 3ml OLZAEL THELL |
% B#st Spectrophotometer (J-E 420 ) i
X v Optical Density OREIFE® 1T - 7=. WEHK
LU Tk ks 0% iz Homogenate DY
& U TEM/KE AN TRICHE/EL Nessler 3
iz kYKL b, # OOptical Densityx
& & ORI v T b 72 Optical Density
FVEFCTHRERC L > TT ve=TEER
BEIY50Ths. kv benlT =T
Eix—2E 0 Glutamine X Y Glutaminase /g
Bzl v&ELZbDTH 505, Glutaminase
HEHEORBICE » TZORICELETS. -
Tzh kb Glutaminase &% HE T 5HEHNRT
BeTH 5. 7 Glutamine K% Ve RN
BEBELTBL LIRS B XY T ve=T%4%&
C RS K L e 5 O T, Glutamine YK
T A e R b

Glutaminase 7E 113 Z O /R 1 BR% Y
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BIREAE 1g HY 0T v==
TEEERE (uM) TEDLULER,
£:0 %\ Homogenate 1ml 34

& rat.

Table 1.

Glutaminase and carbonic anhydrase content in kidney of dog, frog

DoBLEEE (N) zksse Dog Frog Rat
. KidneVy we ight Kidne: we‘ight - Kidney weight
Kjeldahl#:®iz T#lE L N 1mg 37 — 529 015 — 0929 140" —201g
: Case | Mean activily Case | Mean activily Case | Mean activity
My 1RBEAYYOT vEe=TE nos. |  (¥$.D) nos. | (*8.D) nos. | - (¥5.D)
B (M) 2 LEVE L. a4t +120%4, 4804137 M4 994+ 133 "W

b) Carbonic Anhydrase fl lgtominse 13

228453 MKy, | 11

196454 Myl 7 |400%81 P
5o

ik
CAREEE LTREADTH

2882078y

136057 F%X

a7 74179 /o]

BRD 50, HROERTD -

100740555 %

1DBW.is the body weight

in grams.

0996+0087 %

=P Carboni i 2)%¥ mea Talistical
TU»LIEEOR Altschule | 300 1o | aps24£001055 | 8 | 0052300078 % S e e
%Q) gf%:l:&& U Tﬂa Wiz, % as compared with doge
O R ORIV X < T i T iz T
HELNTHBD BT S, ’
Table 2.

77 CA. ofEHEEEbTICE
IR (Homogenate) 1g
Y O REREERE 2> T

Comparison of urinary excretion and concentration of ammonia among
various animals. ’

L. Eiz Homogenate 1g 3 Animals Dog Frog Ral
D DleZEEE kT, EOE Nos, of animals " 18 3
»2e% 1mg M) OfEICHREL Body weight | 83115 ‘015-031 | 013024
< E/N ¢ LTHELUE. (f;&:;’/‘k;/’:) 4818 256486 2647
2) BVE R oo et
e o TR iV (G| \TIHOSS | 037E03 1804070
R REF IR A Y — F ﬁ"s‘gsgn%@g%n 368149 | 40%15 | T13%220

UL, TORIERAIEL

<, Ebhic 2 hE10% x < U YIEERIZAL
CEELE. LELER THEBE s RMEY
WEE L CEEL, BEbohzar~l VERE

¥ode. FLTAT Y Y v=d P VvRE
RGBS U, Lr ORGSR EA Y v A

SRR E B, =7 ¥ 7e ~ 2 eERL
%%45%_'5‘4’%%3 Liz.

. RBREERUER

1) o Glutaminase F U Carbonic
Anhydrase g B

PR 2 coBEEERER, BERURICH
WTHE LU REEE 1R~ L TRR LU
2. EOUTOREEEFRETH 58, WK
) RExVERED D BRSPS, £ Gluta-

minase 2OV T% DFEEE R LEOHICT
HET 5o M ERE R Ry, —F
Bz ATk Glutaminase 75 Rector ©
BRI L —3R LTV BR, ZOHEEREHRT
Be, TOM2EECHEML, T OETHHE
M 1% DREBREL - TERTH 5.

1 ok zm 25°C k CTHB R HED
BiE» DO T vE=THE L U TOBRES TR
LERE DN B, O EREO B
X AALT S, FIMERECRY THE
FBEEOBN L v oBRBRIER DL, BREA
BHLTOLEScEE SRy -2, Zhid&
ERC AT Glutaminase JEHENE L K
TT5&THAH9.

Kicz OECAEMOBEEELRLT, I
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EEMEEY ) o BE LT RS L ERoW
<) ROMBEEECHED 2 f5ic bHEST 5. LE
KO0 TRROMIHEL LoEERT.
SUHEOBC DV TRAA~D T v = TH
MEZHET 51, B2HICRLEmL, Bk
Tyve=TRECOCTIE, BREELRON
2B L, LERZSVTEREOH 1/10 o
TERv. §E- THOBY Glutaminase 15
DEMEL —~RI—FELTw30b, che
BR®Y 25 b AR5, PFLKES YD1 H
TrvE=THERECELTES:, ALEL
TRRERL, BEORZZON1/2Th5. 1
STIDXOIRTve=THEEDO B ¥ 2 %
Glutaminase 7&E¥ED 2% O &z THET 2 HixgE
HeHETHE. BleT ve=TEBIZ
Tk, ROREPROK1/2Ch Y, ko
MEETHBIEHTTETH-T, & L
TZOHETHAS.

X Glutaminase JEHEEXSLTF LS 1HOT
ve=THREELETLACER RS L, L
57 ve=THMREIIZ OBMOERT 24

PEARFOVARIK ST, BEBHETH 5 -

T, B O Glutaminase 75 3 E Bk B iz R
57 vE=THERCIST B EESREE D -
TVWBEELEFRBG. o CrhnT ve
=TEREEFITLRCORSURTHS. BEL
RVULBROBRMENEML CT ve=7 £RR
BIUESET ve=T ¢ BRicfe) B
IRIEZ KD 57 51F, R348 Glutaminase
EHEELBRE L - T 3L Ebh 3. BEE
RORT ve=7 PR cEL TS 1% ©
BT, 25°Ciz TRB R B B - T i,

EEHEOERE 2 EFHOMRER (3.0mM/kg LIF)
CRWT, REARCERBEEE LTT v=e
=THE LT T 2E8BRHRS. Sz 0Bs
O 1HORRT ve=7THikE %R i T
Byae, H3RomM ks, 2R3 mL
BR—OBRBRICACTROFTRPRT v=e
=T HHERREEHERE S 3. b - bEER
BRAMEEREL LBEIEE SR b hIRE
REBD B, o cWisitisknen,
CBBAEFHCD 5HBC D0 TR D s b 1T
R7 v==7HERE T Glutaminase 58z
BIsMBRECEELZTLREZTh 5.
PEL W BRIFE O FBEOERE 5 B b
- T, BFBRELZPHL R T Bk
RCDTHZNE, ZOBEOEHBECH -
Tk, Bligo Glutaminase EM:O%E DB
BbhiwoTh T, BEOBH LR AR
Eo7 ve=7HHMRTE e BTR. EL
TANREDDVEEROBHMOT ve =74
Wz U CidB Glutaminase X U 53E%HIc
TETDEE2TEL, ZoMEREDBE I
EROT ve=7HHcBbh 5558 k.
BoHe iz Glutaminase 753K EY Y
CUTROMSHELUELE R, Z0BAkD
BREFMEPRE VR Z0EBEDbIL RS
DTHBHH. s THIELSBEMFLT
HMERABCERTEE LI B,
RiCAOFEHEE R L DX BT 51T,
WHEOMIZE S R vEIRFH RO Glutaminase
DPEELAMKTH S,
B CEEIC A TRBEIC S 13ROk 7=4m <,
RO XS CBREANRICIRO pH RETFTT 20T
<, 20 pHETFTEREETH 3. Flzid
R TIRR pH BB 4.9 12T 23012

U, HETEEEOT2 5ERHIF T pH

6.5 BRETH 5. Ry CA. OEMRTES

BRRELABETSHY, KEMY chETS

EROKIBLBICHYT S, Lz OXEREDS

GBI OSBRI AT 2 BRIEREROREIC

BLErEr»pRERclEETh - T, Bo

Table 3.
Maximum excretion of urinary ammonia after acid load.
Dos Frog
N Acid load Maximum excrelion No Acid foad] Maximum excrelion
o, |/m - . al
o) [ o R | "o (i) [hgp, P
Ay 263 328 2 27 1 2.00 269 2
304 546 2 72 240 285 2
T 364 341 2 29 3,00 237 3
427 471 | 71 3,00 215 3

SECEA—ORARE (3-4mM/kg) 15
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LASRERER ¥ fEDb R b 0 b, ETBIERE
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Phot. 1.
Photomicrograph of adrenal cortex of dog. x45

Phot. 2.
Photomicrograph of adrenal gland of frog. x45
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ELOBEIIRIEREETH 5T, BBRES
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minase ST, MEEEENS Y OfEIRWT
BERRELNIR. HICERMERERBRS I
ROTEETH 5 0 RMEREO HY 75
RIZERDBOTH A5, :

4) BORBRTIC RO ENICRBINE 3
BRrmd, RcELULTEDLTHS LEBD
5. Wik - Tk Mineral Corticoid iz
X3 RIEEO HY*-Na* e+ 5
REFRZHEDbLURCEREGRE LN S . i
R TERBRERERPER TR, BT ve=
Tix Nat LX%5#% bhievZic NHHCO; &
LTawEbh, Rofgic NHCL & Lo
ENBCOTH BN, THUREBFREERRAOK
Rz X508 5 SRz ET 5.

RET DX b, BAEH B O RIAHBY) oK
R | WY Y e A D
MATTRCHB IR RS EEER T F
CHBEELET.

b’ 53

1) SR (1961) HALEIEE 23, 22

2) Pitts, R. F. (1945) Science, 102, 49

3) Rector, F. C, JR. W. Donald. Seldin, J. H.
Copenhaver (1955) J. Clin. Invest. 34, 20

4) Rector. F. C, JR. W. Donald. Seldin, J. H.
Copenhaver (1954) Am. J. Physiol. 179, 353

5) Goldstein, L., R. Richterich & E. H. Dearborn
(1956) Proc. Soc. Exptl. Biol. Med. §3, 284

6) HEAR  5F (BAR4AEBRCEEOTE)

) AN ; (A AL R B O TE)

8) BEHE= (1956) AL =BTk EBE (F10%)

9) Altschule, M. D., and H. D. Lewis (1949) J. Biol.
Chem. 180, 557

10) WX (1957) BAAEEEE 19, 1234

11) Pitts, R. F. (1948) Federation Proc. 7, 418

12) w3l 5 (1954) 2y (SEEERR)



{J. Physiol. Soc. Japan (1961)(23, 45-52]

DR Pco, £ Pco, DRARICHE T 612.019.76:612. 127. 3: 612. 461. 267

Studies on carbon-dioxide tension of serum in frog

HON OHF A% H IE HEeE & gex H %

(Yosuimura-Hisato « Yara-Masateru » Yuasa—Minoru « Kuwapa-Tutomu) *

The authors studied the normal blood and urine of the frog for factors controlling the
acid-base balance, and behaviors of the pulmonary and cutaneous respiration as well as the
variation in the acid-base balance related to the urine with the loading with high CO: tension.

The results may be summarired as follows;

1) The normal blood of the frog has its pH at 7.4 7.6 ; pH of the urine is about
neutral. However, the urine has its Pcoe always below the Pcos of the blood by about 10
mmHg. Bicarbonate is excreted in urine in the form of NH/HCO;, i. e., together with NHs;
PH of the urine is determined by the concentration of NH4HCO3, the higher its concentration,
the higher the pH. . .

2) When the frog is surrounded by the air, the cutaneous respiration is nearly as
important as the pulmonary respiration ; concerning COz, the excretion of CO:2 depends on
the cutaneous respiratin to a greater extent than on the pulmonary respiration. When the
frog is in water, its cutaaneous respiration is markedly suppressed. Under this circumstance
the trans—cutaneous exchange of gases depends mainly on the physical process, i. e., diffusion.

3) When the frog is subjected to a high CO; tension, its may be assumed that the frog is
in the state of a respiratory acidosis. Never theless, the urine has its pH not appreciably
lowerd and its Pcog elevated only slightly and up to a level lower than blood Pcos.

While there is an increased excretion of NaHCOs, there was no observed low Pcog of
urine in frog is not due to the excretion CO; by the cutaneous route.

4) With the calculation of free CO: in urine, an inverse correlation was found between
the concentration of free CO; in urine and the total concentration of NHs.

With this obserbation and another observation that the pH of urine was increased
along with an increase in ammonia, it was concluded that the ammonia diffused out the
tubular cells and acted with the free COs in the glomerular filtrate in the lumen of tubules,
with the resultant formation of NHHCOs.

The anthors are of opinion that this mechanisum is main cause of the observed low

Pcoe in urine of the frog.
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Wiz, Lz o REREDHLTED pH,
BRBBEEROT ve=TEELZEEL, Th
g1 R Pcos & OHEBEEEAS .

Wiz v 7 ¥ =iEd v CHER UL E
RrclE L, Tsh & ORElE Ty AR5
Bh, L 55X o TELT 00 E
HErLiz.

Bt /¥ ~EgEr gy CO, BEoLRH
B L CEREROMHEL v o CO: il %
WIESAIW R L TlE Pco: &R Pcop DEMN
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1) MERCRE T 2 5k #FHES
BRI Th » T, MKITERNEE D i .
HEEEODE L, FomiEic 2w TpH, $CO,
BEELEELE. RicovTpH, %COEE,
T vE=TEE, Pco BIE L.

BiEFE L U CidindE pH S mi

5 %H,S04 solution

57HgS0, solulfon _

Fig. 1.

Equipment for collection of pulmonary and cutaneous respiratory

gas of frog.

The air corlaining
COy in 64%

Fig. 2.
Experimental apparatus for CO; inhalation into frog.

WET T AERY A 25C R THIE L.
BCOBERIFERIBET ADHED itk 5T
PE U7, L pH KU COREE D & M Pcos
BEH T 5213, Bunsen WINE a =0.744,
PK'=6.30 % A\, Henderson-Hasselbalch =
FRBALTERLZ. (B L PX 0ffix PK'=
6.46—0.5V L # LUITEHE L, 44 VIR ¢k
ABETELZRZAT 2B X v ko,

TIROPEEE & LTk, RE, pH, 8CO:
BERC NHs Th T, 2ONDH ik CO,
BECB L TR & AREO S X - 2. &
HEX VR Pco: &R 5BAI XM & @igc
Henderson-Hasselbalch % f\v~T, Bunsen
BPE a=0.759 2 T PX' 25HfED ¢ X
WYRD, AFVBBErERBD Na, K, C,
HCOs, HPO, OEE X vEHE L.
FIRIZ D\ C Pcop OFERZ TV, FHEMEE
HB L0 Th %03, EHllFE% e L Tiz Raugh-
ton-Scholander Syringe # H
T 25C K THIELE., 20
FEEEE cFELvr bR
I, ¥ Tv=e=71%
Conway OEMEINEIRD i< X
-7z

2) MR A AREEIEER & L
T, PP & AR & i he
HHBEAL LRBRTZ D TH B
B, HIREEE U CRYEHOM
W~ AHEEED 2 FE L
T, TR RNz firER R
O B I0 & Rl B = i e
L.

HozoEE: LTREIN
DL, BER/ANHCAhTZh
PO ABBL, Ton
ZOE TRy THv = A i
THELZ ETiesd»>. c RO
IvEy7 e RV ¢ L TER
WD 5% BRERERET 5 Hic
VKA D, b XVRx a,
a' WIC A D&« [Pk, K




B B - 5 - FA—EOIR Pooy L iM¥ Poor DRIFIZELNT 47

RIZE VT AZHBME T2, ¢, ¢ »8
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3) EIRE CO: # AMIREEE LTIEE2
RO BZBEEEL, Fic—ERED COH
ARECHERE Uiz, BIbE2 By 5580
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OTHD. RIBFHHE =T Lo
FTEROMNCE X, WEIAT T 4 YTFIED
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1) mi& Peco: &R Pco, [CHEENT

ETEREO MK TR RS 1
RERTITE L, mEpH 3—HicE <L, Py
76 Thole. MFEHE CO: BELLRPELTE
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mmHg T& 235 BEEOFHBIFET 5.
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Table 1.
pH, Pco: and total CO; content in frog serum
(Rana catesbeiana 25°C). .

lFEL- pH [TotaC0,™| Peo, ™™g
1 778 | 249 | 182
2 | 751 280 | 370
3 | 744 | 254 | 390
4 | 780 | 278 | 194
5 | 755 | 253 | 208
6 | 755 | 259 | 314
7 | st 264 | 280
8 | 774 | 24 19,2
9 | 773 | 2md 193
10 | 773 | 265 | 218
1 | 750 | 234 | 318
Mean

(.D) (tgi%) (:122'3) @%%8)

KRIZ X 2R RE L L FEH 1.020 R HET
5. LIRPESOXER 5 b Ok, NHHCO,
TH - T, R HCOs EERV NH; EEIIF
BEICRCTERE—FLEZEZRLTV 3.
FEIXRP O HCOs BE % = ik CO: &
B+ pH &iz & v Henderson-Hasselbalch 5
WTHEL, TheT ve=T7TEE L OBK
PRIZLOTHB. e T y=e==7¢ HCO;
BIEHEEEZRL, foTT vyE==2T3xE LT
Table 2.

pH, NHs, HCOs content and Pco: in frog urine
(Rana catesbei ana).

i [Tomp Cf  pH | NH3 ™[ HCO, "Cpdiaries PoftetinataaPiy

1§29 | 902 | 330 [ 2486 131 15,6

2| 27 | 708 | 371 | 338 | 157 | —
3129 | 707 | 348 | 233 | 112 95

4] 29 | 762 | 877 | 740 | 101 11.2

s| 23 | 702 | 381 | 231 126 | 137

6| 23 | 703 | 328 | 468 | 243 | 240

7§ 23 | 700 | 528 [ 321 181 185 |
8| 24 | 675 | 369 | 187 | 186 | —

s| 21 | 720 [ 568 | 443 | 156 | 170 .
10 21 | 710 [ 279 | 249 9.8 85
11| 28 | 681 | 412 | 242 | 220 | 218
12| 28 | 698 | 556 | 262 | 160 | 165
2] 28 [ 680 | 449 | 274 | 255 | —
4] 28 | 686 | 503 | 191 151 | 182

R%.’ﬁf . (27 'u% éﬁg) (fi 123) (1’185% (115 s%
10 o
Y = 066X +263 °
M r-ors .
o

P <0pt

Ammonia. ion concertration ("58()
) ’ A ] 7 ; >

S R B B T
Bicarbonate concentration ("'E}Q
Fig. 3.

Correlation with NHs and HCOs concentration in
frog urine.
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. Table 3.
pH, Pco: and total COz content in frog serum
(Rana limnocharis), (Water Temp. 28-30°C).

Fosio pH  [Tobal CO[™{] Pco, ™3
1 7408 1167 | 1920
2 7.345 836 16.85
3 7524 1295 16.59
4 | 7548 11.81 1433
5 7433 10.25 15.78
6 7.201 851 21.62
7 | 7432 1604 | 2507 °
8 7474 1403 2003
9 | 7251 949 | 2173
10 7288 13.12 2780
I} 7.355 12.54 2309
12 | 7277 1415 | 3070

Mean | 7378 1198 21.07

(S.D)| 0108 | (x221) | (2480

Table 4.

pH, NHsz, HCO;z; content and Pco: in frog urine
(Rana limnocharis).

o

bt o M - Bk« ZE—EOR Pcop LI Pcos OBAFRIET

NHHCO: O ThH 5HBIIHENLTH 5

¥Rz FRPcos: % Fiisc.® Henderson-Hasselbalch
R THELTRS LB 2B R T fAhd
¥ Pco: ((81%) XV H{Rv. Ji3k Pcog &t
FHEIEBCHZEOREVDOTHEPDL, T
DA Ric ik T Roughton-Scholander K
HRIZX 5T Pco. 2FERL TR, ZofERE
FOZ L HEEEEMER X —&KL, IE
Pco: & D %% 10 mmHg BEVEHRHEHSh
2DOTHB.

FZ T ERROBEL /Y ~EOITE
LRICDVTHRZONRE 3SRRUE 4RIR
ENTV3. BTEIRIMBORETH 25
Z0 pHEFH 1.4 Th - TEAAEOXRI Y B
DR{EV, LFEOK CO: EE LEY. Pcoqid
AREORICECEERT. B ARCRTN
<, ZoB4 LK pH 3R TFEE pH 72T
Ho, AREORCEI-FELTVS. RO
% CO; » NH; :iciEEEmy, TOMHEI
AREORCHEE L. LR Pco: b ERAED
£ eABCHERCEY. - T ~EOS
Alic b0 Pcoy BIEFEORL Y KL, O
B 223B/ObNBRVOTHB.

2) R H ARBICOULT

Blizik< B CO; H AMRERIC KLY, IE
H Y~ T MR BRE RS & Ok
sACEER, KPRV TfMigic LT

BEREEA. BT O HWEEELT
I AR T, ERCRCTRE
in & B OV IR b3 2R & P sic v CTREE &
v o O WIN0.151cc/g/h, ik » DO,
PRI 0.150 cc/g/h TH » T4 O B
OBV EF LV fTbhTw5., —

Fagga Temp C[ pH | NHs ™4[ HCO5 " | " e
1 25 733 487 540 12.0 12,0
"2 | 25 | Tes | 550 [ 434 | 100 | t1.2
31 25 711 2.70 419 14.4 150
4] 25 7.08 241 482 16.3 173
5] 25 7.20 3.01 210 8.5 3.0
6§ | 25 7.04 1.72 1.85 11.0 10,5
7] 25 6.86 1.85 t6%5 | 120 1.2
8 | 25 7.21 1.65 8.73 229 23.5
9] 25 689 402 113 6.1 8.6
10 257 740 3141 468 17.0 16.0
1] 25 745 357 7186 257 237
2] 25 729 303 6.20 17.2 18.6
131 25 733 378 595 16.3 14.8
4] 25 735 739 418 13.2 18.9
sl — [ &0 [ &t [dA% 148 [ded
, i
08 Experiment in air i Experinert
: w:xnter
~ 051 e _ }
N |
8 o4 Y Total respiration !
5 o5 N |
arg 1 x S i
’Zgi \"\x Pulmonary respirau‘;w\é‘\.\
g 02 A—-—A\.‘A\,“ N RN,
S o1 ‘\A/’ A>\x x{\x
s | o
Cutaneous respiration E T
T2 3 4 5 6 7 8

Time (hour)
Fig. 4.

Oe consumption from skin and lung (Rana limnocharis),

(15.5g, 25°C).
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RORBEEKZEEND &b - EIFR Table 5. CO: output in frog.
bimﬂrﬁ'] Ehasd F‘_E;\i’)i’b 5. riment] iy air in water

CO: 7 AR BI L CidEE 5 AU %ﬁi?ﬁ %T %?
5 RTINS O OEAE X COrokot| o, | 0475 | 0085
R E AT ABEEE D o COp ik rotral k.o | 095 | OM0

Total | 994 0.382 04177

RO EBEIC R T BRI T Corodpd R q. | 114 035
EAEIEER R LIRS, 5T RQ
6 NRUESRCART I LA EE 08+ Experiment. in air ! Bxperiment | Exporiment
B1 X0 bkE L AKE LTOTER s Tt espivation e | o
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LLTO RQ OFHEE 095TH5. B *17T e N
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LT COs HopELBbR, 2k T |, N AN N
T CO: EHH LB Y, KB S ‘\?f§\\ i Kihmlkﬁ
THEESESMARHEOTH B, o Flimonary respiration 7;‘\/
5% Y COp b O: bIIT/KHIZ TIX I T B S —
HEXVHAY LB O TH » Time (hour)
<, zhix CO., O, DREEELY Fig. 5.
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Wic FEMER O i 50 586
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COs output from skin and lung (Rana limnockaris), (15.5 g,
25°C).
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Fig. 6.

Rate of consumption and CO: output from skin to total gas
exchange (Rana limnocharis), (15.5 g, 25°C).
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Fig. 7.
Effect of 6.4% CO: gas inhalation on acid-base
balance of urine (Rana limnoocharis), (11.0 g, 25°C).
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in frog urine (Rana catesbeiana).
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Convulsive action of caffeine introduced into C. S. F. of dogs

Bd B

(Sek1-Sonoko) *

When an appropriate dose of caffeine was introduced into c. s. f. of dogs, generalised

seizure occurred.

1) The critical dose (to 10 kg dog) for the producing seizure was 4.0 ml of 0.2 M solution.
2) The latent period of producing seizure was 25-40 min. This denoted that caffeine

produced seizure by its indirect action.

3) Caffeine under critical dose for seizure summated with Vitamine By which was
also under the critical dose in c. s. f. of dogs. But caffeine did not summate with INAH,

on the contrary, it inhibited the INAH seizure.

From these results, the author discussed that the action of caffeine to the motor system
of central nervous system of dogs, must be in promoting the genesis of the excitatory
transmitter as well as of the inhibitory transmitter, and it produced seizure when the former

surpassed the latter.

. # ]
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Dept. of Physiol., Nihon Univ. School of Dentistry
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Picrotoxin 5-10%
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Sodium glutamate 5-10§>
INAH 45-514
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VB: 13-2045
Folic acid 20-2543
1.2 B& 5 &
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FH X L TRBRENIC TT - 2 SR B 25X
HiR 25-30°C It B2 X I MELUTH-22 &
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