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Role of aldosterone in acclimatization

#* B ©E - # (MorsHiMA-Masahiko) *

A) Seasonal variations of the serum salt contents, and of the volumes of body fluid
compartments were studied on 5 subjects at basal condition, by making measurements three
times in the middle of each season throughout the year. At the same occation with the same
subjects, the daily output of mineral corticoid (Aldosterone) in urme, was determined by
paperchromatographic methods.

.1) The total serum volume, the extracellular fluid and the total body water, all increase
in summer and decrease in winter. The total Na and Cl contents in extracellular fluid also
increase in summer and decrease in winter while the K content is almost constant throughout
the years.

2) Output of aldosterone in urine increase in summer and decrease in winter, but the
output of 17-OHCS in urine presents a seasonal change in the reverse direction.

3) The seasonal changes in salt contents in extracellular fluid seem to be related with
changes in salt secretion in urine and aldosterone output.

B) Two young students who had been acclimatized to cold in January, were subjected’
experimentally to heat acclimatization, entering the hot room of about 30°C and staying there
for almost whole day long during 3 weeks.

1) Total serum volume and extracellular fluid increase and total body water and
intracellular fluid and Na and Cl contents in extracellular fluid, all increase remarkably at
the 2nd or 3rd week but K content did not change.

2) Urinary output of aldosterone increase immediatly after entering in hot room but
changes of 17-OHCS and 17-KS output are in the reverse direction to that of aldosterone
output.

3) Thus the seasonal variations in volumes of body fluid compartments and. their salt
contents were reproduced by changing the temperature of living room, and thus the effect
of acclimatization on water and salts metabolism and their distribution in body fluid were
confirmed. Salt concentration in sweat also decrease in hot room, while urinary output of
aldosterone increase:in hot room.

4) Aldosterone seem to play an important role in changes of body fluid salt contents
in acclimatization. 4
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) MEREERCARERE

MR ORISR I >V T ORIEE B 1T,
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Table 1. Salt Content in Serum.
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5. FicEREbE{EEE L s, E&H
1B+ 45°C DB TRREZBR L THFEL
Wiz, MLTAZE1LEH, 288K
U3 E I ABFREY 12 X Y B

‘Contrél 1st week in 2nd weekin  3rd week in
hot room hot room hot room LD RTFHEE Y, Fic TR0
Na (mM) 276 311 34.6 60.2 Na, Cl, K &% HE L.
Cl (mM) 32.1 33.4 334 57.1 5 %Figﬁfi‘rﬁfﬁiﬂiﬁﬁkl
K (mM) 3.17 4.46 481 6.94 | ElE, R A= L,
Summer Autunn Winter Soring Summer FicEEIMLEREET L TR E
L7001 (ce/aay) Urine Volume %, BUOESKBEESLTIrL218
Leoop MEBIC1EfT 720 Th b, FITH
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Ne Excretion TEEL, WLV ORITE (20cm?)
2500 (g /aay) ' DR E 5 SEICHIE LTRom S
23or HTHREEL O ThHB. XiFHF0 -
2or A A VIR R RIET 5 %I Ei
o T, 105G L ) MomE
170} EEICLY, TERESNT 74V
150 wERL, FolEEE (Cl, Na,
Cl Excretion K) %2357, —HRFERPOTF
250F (mu/day) EEL LRI, HoRiFE
2T THICEIEAC THERERC, T
2o BEICEREDT, ZOoLolow
=or THOB I HWE bR Na, K,
er Clo# R & RIE L. XFEFRI%RO
e HEEE S > TRITFREL 2 L.
TPk & O A 4 2 HREE O IR L MUK
50, (IM/day l\ Excretion DB L FRETH B, vl\ﬁlﬁli‘”ﬁ, Ric
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20 s ot Tam. ey v e I.% % B &
Fig. 1.

Seasonal variation of urine volume and salt outputs in urine.
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BRL, (B) ZEHBULERD 2 >icsy
TR BEICT 5. 3f
A) ZHRERR
1) RERURPESHFiEBOEL 2f

ug/Day

RE)
FIRICORT ORRERCERTE
Petsh 3 Na, K Rt Cl &nFE

Sumnmner

Aldosterune

407

sutumn winter Spring Summer

O?l o4

HELERLELDOTH T, HE
WWEBEERL, fECRETRV
i¢ Na, K, Clkxn1 At E %
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BlzoWVWTHBiz, EMicd AH s
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T, BRI ZRGERNELE o
M 5ERTH 5. }
Wiz R b R
DWW THB L Na Rt Cl iZEHic o

BUE. get. Apr,

17 - GECS

AT 1 AY Y FE188.4 mEq KX
175.7mEq T - THR/MEERL,
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V% 24.7%HI L TvB., —J Cl 4 R0HFH
HXb1 58.2mEq (33.1%) ML TV30T
»5.
REKOFEHEBEHDiC, Thiz Na RO
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Ukt Ko Rt E»mEzm U T
Z—FBLTV3HEST, Na kU Cl oRF
RS EH IR T T 28, Bo<E
o AT, BFicfE- TRKED Na R UClas
FhicditE o s L BEE OIS, Lk
LaBbFf~o 1 BHERE & ERcCRlET 3
L, WEEx 5wz Rp~o Na gt Cl $
MEOEE XL 0OER, TTFEEE s

in urine.

Oct. Jnin, ADI, Lug.

Fig. 2.

Seasonal variation of daily output of adrenocortical hormone
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82 0EDEBRICINTIX, £ 4 0BEKRE IzNaCl
EAME LD T, KPP Na, Cl Jhl&» TEL
HMoORIZEBBIFHELLOTHS.

L o EHFICREEZBFICAT Licnix
Bk~ 2<, R®P Mineral Corticoid 7E
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TR S 5 LIERE LTV 305, Ko
BEEBEREORELRET S AMNT, REA
TEBRERLTRETH 5.
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FEERTIzHE & 15 Mineral Corticoid 4
iz Aldosterone % Na-Retaining Factor & L
CTHB¥ bR, Simpson & Tait LIk Johnson
(1954), Singer (1953), Venning Bartter (1956)
L DARZEVIRE LN TR, KOIE
#ANRP ORIz oV TAH 5 L Venning 1%
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FEEWbic 3% Aldosterone DEZEH -

Stoerk 1 1-4pg/H, Nehr & Wettstein %
0.5-12.54g/H, Hernando i 0.5-15pg/H,
Ayres, Garrod, iSimpson & Tait X 4.6-23.5
rg/B LEOBEIRAOWESHEICI VA
VBB, FEFIPOPEFEIC L VRABTF
DR 1 BEEROFHE L A, XERIC
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(17-OHCS) iz >\ T L HEREt Lz,

& 2 iz 74 o1k Aldosterone & (117-OHCS
DRFPPEMBEOFHAE 2R LICODTH 5.
ML 5 4DEADRME (R4 3 HEOFSIE)
FERx21IRKOBOESIRL, ZThEEHLL
LOEEEOBSIRLTH S, ZZICRBE

1z, Aldosterone &>V THBLE

X 211 pg TERREZTL,

AZHE 1.38 pg i THRIKEZRL T
o VB, BEAK 2O, HHEY

Summer Autumn winter Spring Summer
Serum Sp. Gr.
1027 ®
®
1025 O T
1023

1% I THEEBEDERD L. X—F

¥ Serum Water Content

"93.5

17-OHCS @ R 3kt B iz o T,
ZHx 885mg/H K TEAELEF
L, E#ficiy 4.50mg/H 12 THIK

mM/L

fE%7* L, Aldosterone DFEfE &

5. )
Mineral Corticoid T3 % Aldo.

sterone AEHICHEMNT S Z L,

Na Cuvncentration in Serum
1451 an/L

1251

B i om < MsMEE
ML, HoHo Na fRFENE
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HERERC, REBREREAETHD
DrEZOND.

K Cuncentration ln Ssrum

4,0

© 5.0 ma/L oW 5
b5t ® ® Q

X 17-OHCS 2 &£ ZFH i Em
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Na/K Ratio
N S & 5
28 9 © P
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Fig. 3.

Seasonal variation of salts and water contents in serum.
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KoyE, MiE Na, Cl, K BERO 5.6
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. Doz &, T8RO ko
Be &<—BL, miEkEZEAHIC
m<, BcEy, X miEAsy $.0[ mi/kg Ne Content
BEOZFHALZESCHEML, X8 2.0
D LTI R E O FEHEM L i 7.0
HoBfbEkrt. EOFEHELD €.0
BAOREHE L BIEE - OFHED 5.0
ERHERFRIC 5% OERBICTH ka0
EThbs. YUbomEHER CME
AABOBMEEEL LOKIE .55y wi/ks S ]
CEBbOTHSLERIBBLT 20 ® © 2 ¢ 2
3. €23 . ot. Jan. e, aug,
Xifi{E Na, Cl K UKIEEOFH Fig. 4.
BC D THER, HBEADORE Seasonal variation of circulating serum volume and the total

ER—HLTEY, XHicEL,
B, wicE Na/K HicowTh 3
KR RE LB, HEHZMCLEE
DEFTED SN 572
BERAFEEIC >V Tk, EHIc#Ehn LA
BEADLTy5., 2L TEXADOES E © #1013
1% OFEREBIZTEETHS. XMBEREIZL
ERDBEZRC CRMEKIEEZ EH L T
b, HOREZRETHY, HoknBEHel
BAEY Y ORBICOVWTERLTLEETH
5T, HOEMTEHER 43% Th 5.
WIZERMLER I MFEERRELRLCCT, 1
BRIEPD Na, Cl, K oEE+HEL T4
L, BrizoVTRERBN L, X%

contents of salts.

FICLBEEDOERROE P o7z, ZHEREHO
fERE OB E Na, Cl fiEEE ORBRE
HEILHE LA ATHS. .

§) BN ERRUBBRABPEEREROE
it

BHEOEBEHEIC SV T, HERY ME
LAREL TV B0, F#H DMSRRIC S
TOEEELERET L. '

# 5 HIE 5 LOWBREFIT o T OB R
UHifasMEH @ Na, Cl ROCKEEEOMED
HBLZRLZLOTHY, BRIIZOVBEER
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BRI E kg YV MISMNET AT NS
mMETH 3. MIINEER ORI e 55
REEL, HICEERORBC L —FLTH
D, MRS A BRME (19.3%) KL,
EHlicEBE (26.8%) ZRL7c. WL THRIE
EEEEEL O 1% ORI TEETDH
%. OB BEEENT IR KR O M EIC
SVTHRBETHS. FEY D OHRIC O
T, MBEOEHEZRD THZ L 241%IcTH
HBAD 224% 1 0 L REVCHEBFEIDD 26.69% X
VhhE L, WEOPFRIIML TS,
RS ORIV T, HEAOT
STeHEBRIRE D 5Tz, bGP ESRE
ESRkom I LTEHELE.

Na, K:S=0.95x (f{EKsrHHESHRE) X (4

fast k&)

Cl: S=1.05x (fuiEAksrH Cl REE) X (FAast
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Cl' BE0ZFAENZEIX, Na, Cl OFRN
BAERRETENLTV32H2TT 5. &
L0341z Aldosterone @ 1 H R FHEEEIC
DVTHD L, BREARERICERCHENL
TVs, COFEEL VBRI 5 Na #FIL
jz Aldosterone 23B845 L T, Na 0iFRkNEE:
BT, R~ Na PutoZHA BB EZRL
EborEz%. X Com®® iz XhiF Aldo-
steronelI T DBy ER R EELEX 5 L
WARTV B2, BEZAREZOFH Na, Cl
PEEE oW AME Aldosterone iz X Y BB S hiz b
DTIEAEND D D

fic X5 b, B2 3EIE 0L ER
PRI D LRI B R RIE LT, MESMRT
® Na, Cl EEEOHEMPENS LDOLELD
ha. Xz oFEKOPE RS Aldosterone fE
Bl > TENTFAEEchr, fFLESC
bR ~7o ki, P OKIRESERT 5 %ICE
OFEIcX Y, ROKPEM 2T 2 EHm » 5
n, TOMRTHHECHRLTK &
W, BEMUBEEVBEALR SO THS 5.
BE¥ i MRz, BEREMLCEL TRETE
B Aldosterone 73U & BURICELE L
THEARBELHH L TTL O THB. WMLTH
B o Na, CLIEFROEME, R~D
Na, Cl #EftEom<, Fo Na, ClEED
WA LAEE ST, BEBORETICLS Na, Cl
BROFEEDTHIREL > T 5.
17-KS » 17-OHCS wER=AZE L3k,
Aldosterone & i3FICEAP LTV 501, =HEi
FEOBEOXH L Y E~DELLFERTH
D, WIREAE L CEBTIERSRE S Wi
Bohs, —f&iczhs 17-KS, 17-OHCS 1
ACTH oX%EichHbv LEbh, Stress 12k o
THWPRETRLVE L TH BN, HBEENIZT
20BEFZHEE, 30C WEOHERERED
Stress & LTHI» T, AHIcH - Tike LA
BRIETHIEZRTTS. MbOEBRRED
ffAl 7. 5 EE A Aldosterone £330 HEN D FEL
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LB L, BED 5 HRE <5 % 23 Aldosterone
SWOFEREFBAAL S ARENLEIR
X T PR U2 O BRI, RTEE S MLRAER
TCRVEREIPTHS. LB50E»» 5%k
DBE B LA AV BRI Aldosterone £y d
BEISERE 5 5 55 Td 5. K. Hellmannl®
ERgRE L 38°C o=Ric 4 EHEEE L5
iz X 5T, 17-hydrocorticosteroid, Cortisone
£ Cortisol 138> LTV %73, Aldosterone i
R T3, Z OB EEOREL
EL—HL T3, foTEROMBTIEILZ
M & 3R REDIC Aldosterone S3IRIC
B<BEE LT Lo EbNB.

DEET 3, KA TEHERRECEAL
TELAABETIHICLY, FEESZOHESE
ROAER L A0 ERT. »r s EkidE
BRRECHAT 3 BERSHRENFEN S BT, K
AR UCESRFEOBE R L, ZhRERR
FoNhsERL LT, dh3KSESEECE
BEIUERB 2 Y, HoBAKEERFESHOE
SHRICEEAEIEDTHE. MLTIHhD
OREEEOBILOB N AL LTI, &E
BID O BRI ABIREEERG PR, BT
AR, WaWRE (TEARE, RITRESE) o
HREABERETICD - TE LT 5EFXZ 08
RGO RBFICEEL A REZRELTHE LD
LEZONB. WL THEDERET OKRSES
CREROFEHEL, FEAFEEOERKV
RROBUEI, ABEYBEZEOECFLEECES
ROEHELEY Th 5.

V. # &

A) SZDOPRECHOVT, 198EFEE X ¥
195HEHZ 0 EEEIC 3 HiF-S2, BHd Na,

Kk Cl 1 BH¥RER CRTEIE A LV E

v (Aldosterone ¥ 17-OHCS) ofE¥ 1 H
PRt B, SCEREAMEREO miEEIE (Na, K, Cl)
BER UL MiER, IO R O
SN o Na, Cl, K BERZHE L CTHEAIK
SREOBEEB & Bz

1) Mgt & Ui g AR E 5 E I8

~ Aldosterone W EHIC£L,

L, ZZBPT5. XMEESEE T Na, K,
Cl i bEHCETL, LHic#mys. &
B gk sy 0 E OB, MRRINEAK SO
BEfoEmogSLEgtsh3.

2) HiREIANEE MESHEEMLLE
oy, &HcEd 5.

3) Na RO Cl o FREEHICHEML,
RENCWIT 5. XKICOVTIRERKE R
237z, BEFEEEMT 5.

4) REZAHCZL, B v 3R $
Aldosterone HEMEIXEHIC L, Kigdv,
X~—J5 17-OHCS iz Aldosterone X %3l &8
12, Eficde.

5) RESCHMAMNEEROSHEEI HESN
A.D.S. OEEHEIC L VBB LA, M
Weth ONaff 5 B 0 FEILLiE, JRp Aldosterone
OBWOEEHFEELIV E 2 T, BIB LYV o

ZHENCRTF +
2HTHB5. :

B) 240HBREIZSOVT, ZHhIMKBRIZ X
QBB 1 AOMENELZEY, HRE %
30°CoEREI T 3 ERAFEE LY, Hofo
WRE® ALMICERICBIEE L HaiT,
& R U CHRIEER PRI R E R T
DLW, Tfis BEBE S 2 EREL, &
HOFEHBLARETE~DIULIZ X - TR S
NEIDREFEDALE Lz, XEH 1SS/
B% 45°C DBRICBELTEITE LY, FEAHED
e bRz,

1) BREAZLRBCERERC Na, K &
O Cl PEft B Ay 3 5.

2) fiys Na, Cl R OKIEEIEREEAR
BkicEd L, Na/K id#imofmz A+ 5.
X iEK S EEEIREAR L LN 5.

3) MiERR, MIESMKREREAZRE
Mt 5. XEESASER CHENERE, &
BEAER 3EM B ICET#EMT 5.

4) ffastugF o Na o Cl RERE, &
EEAER 2BEIC LT, EHCHENT 55,
KEFREICZERE ZEERD bz,

5) fR Aldosterone Bt Bix, BHREAE
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BE# LY ARcEMLTv5. $L 17-KS &
U 17-OHCS o Rkt B, BREAR LI
DT 5.

6) LA B~ 7 EIREWER OBRIRIER, &
WRERK Ok ESRE R, FHEE)
L TRD b e &H & ) BRI~ 0 REHE
LEEETH D, b NMEEFERESE K5
REPBECIEL TH A b0 LEET O
%. Aldosterone 1% DEMLEEORKBICEE
nEEERTEBbhs.

) BREAZLZCETERLEMTS. X
HHESBEIBREEARE I, 2BKKT
+%. 2hd Conn 2% 5 1T Aldosterone 43
WA BRIV HEINT 2B ETH 5 5.

8) LLEOREERE L, ARtk oEES
LD 2RO ACHHA Lz, HRE» LT
BREECAS L, FEHSEES ST
TEET D, £ LTHTFICE - TKRGRES
BhhTHks, ZoFERBUrERRET LS
L, ZTRRBBEPK, BAFPE, A.D.S. o
BheR ¢ Aldosterone 43 D HEINEE DN 43I HR
DEE DD L, ThICX o TKGES R
PERIRICRAT 2 KGESREREELLT, &

BEMEAZERT 3.

AP ER DI (ENFARESRE) X

STebDTH Y, FRICHIEMEET D L3, KB
CHBELAEEE L, MO EBY, ¥k

Aldosterone *FEI N ¥ LI BIENFAZZ
L, B{BRHOBELZELET. XNE~OHEDZE
THEEERCHELYELET.
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Studies on the fetal hemoglobin of rabbit

(Morikawa-Saburo) *

# JI. = BB

1. Fetal blood of a rabbits exhibits a higher oxygen affinity than the maternal one and
the distinction gradually disappears along with the postnatal development. The circumstance
is also validated in the hemoglobin solution prepared from the fetal and maternal blood
‘and the difference shows little alteration after the 20 hours dialysis against deionized water
‘in one common vessel. .

2. Minor but distinct differences are observed between the fetal and adult oxyhemoglobin
in the alkali denaturation behavior and the ultraviolet absorption spectrum and the distinction
disappears along with the postnatal growth of the fetuses.

3. Starch gel electrophoresis of both the adult and fetal carboxy-hemoglobin shows
single homogeneous zone of the same mobility.

4. p-Chloromercuribenzoate titer per mol of the fetal (25 gestational days) oxyhemoglobin
is estimated as 2.2 and the postnatal growth accompanies the gradual increase resulting in
the figure of 3 or about in the adult ones.

[.¥ 2 & & .

18654 Korber iz X W 81 T & bRIE O
~ES vy Hb) 3, 78 VIR L TRHRA
DTN IR DEREEET 5 Z L BHRED
ENTLSR, MEPBLOETIEY KEALE
BEERTIEBRRECHL M - TEk,

EFTAEMERNRREC O VTV R, BEOE
SVRTTREOT I VBERICBCTHRR S
LbORDY, TIVBEFIEFLEEL CHEE
DVvhY B I KEEEEBRLTAHD L, Z0E
BOBERILIELOLERY, i)y, A
FHAEIC OV TH D L, BRIE A ML
CHL, BECHLTL Y BCEIELE- &
VO ZERELSPSFEHTHY, TOFER,
WG EE T2 Hb 0EIC L - THRENT
EeDThHS. EWE, MEOEEIRMIZLS
Bh, FROKEER, 561, Fhdr bl
LEBMKRCSOVWTEHALPRZENERD B Z
LHNTED, LIARIEEIELR T, Zh
b, RRAZ Hb &, flEE Hb R A3

¥ RS RBIRSEE 2 A B

2nd. Dept. of Physiol., Nara Med. College

(FAFN394E 4 A 3 H3Z()

FEoxD, Hb rzotoo@eicl
wH kbR LA, zhEho HboshrhT
VAHIMERARECERICI A LD THEI L E
ATHRRBPELNS X 5ICh oD, —F, A
BO X5, RA-FRER Hb MicHA iz
BELEOECODHZLREETHY, 2o,
AT HBRIRE Hb SEGEICHRA LT, SRTR
AN Hb cEEHz b3 Z b AMOZI LT
»5.

Tibb, RESCBT 3 Z0KREL Hbo
B, AP IBROTENICET 24LER
BEL A bPOFERTRHUS bOTRTIE
Kb, LThE, —k, BRMSTFORERE
EEXVILEIECHIOTHS H . RER
EzohTERESIC, PRIDXFOLINLT
DBEIC I 5 EHFAM I (physiological
adaptation) D TH S5 5%, Thi Allend
B DOV 5 BREEIC 7o\ 5 Bl AL 2 B B
(biochemical adaptation) ICIEBE VD THH S
A,

) LRMEE R MAT 5 BT, BgEsts
BIELMOBMEIC £ TOAT, F4Mmico
W CRRAEIY - IR B E TR Loz
BHHPEPOBRCEAY, &5RMMmIE L
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D55 Hbicov e b, BEL0EEDH
EEERLLS LR LK.

SEZET, EBRMEE, FRCEORSA
TyFFiCE Y, ZOREHb 2iiF Hb izo
WTC, TROLI BB OFEERAVT, k&
*ﬁ?ﬁ&%:ﬁof:.

. % & &% #

1. ¢ m

WHRAS OB A R 2 HHRY X & %= 0 Fh
T, BIOETHEL DAY ~THERDD
ROE S LTamEBr. Tihbb, HIEY
PX¥ET—F UM TICHBEL, ZOMTFERH
W (EREEEFIc X YR L) L, BEbIHE
WL, FEMIETHESERD LICUEE
R LY R L7, FRMOEE, BEME b
BERLT, EBEROMEL Lic, 2FEREZE
CHEREAI L LTk, —EY = vEERE: A
Wi B, U ¥ ONEIREHG H Bud @R 30H
LERTBE. £, —EfHBRERO HAT,
BEEIR & 0 B7opR AL & Fv 7z,

2. Hb AHOBR

BRI L7 ¥ = v BRI, Z 0 F 40
BRI O FERUC Ty, Blo Dk
AR RIEK T 5 EINEREE, 2L, —HiCit
HREOKEAL 1/4 BOr=v g, 5
i, SRoO—@RFEETkE 1/4ED v
vEMZ, 1058 L S IRERE, 2485k EIC
HELTHE, 4000 rpm, 2053FER LT,
fvx v, BIUMIRBEE (stroma) ZE2IC
BRELELDOE, ThEhfifbs * v Hb gk
(O.Hb), #ift—Eefkjk5% Hb %% (COHb) &
LTERLRE. %, BAKI-TiE, kok
H1iZ LB Hb ke, S6ICEEAEOM
LRI L, —EFFEN L TH
B, EBRCH L. b NRAHbEEL iR L
FIREDBRIE TR L.

0.2 ® % &

1. PLAVICHTDIERME
BHREE e LTI OHb 2B, 7AH Y L

LT N/10NaOH # f\: 7213 230%, 134F Jonxis
5o Kinetic 7 FEDICEL TR I -7z,
THERGEIE, REHE O.Hb 0BEH/LOREK
, B L7 e v F LTEBIF L. Z 0%
&, BHBEZTICHT 3RKREH O.Hb% 13 T

kv EzbnB.

Er—EEg
Ep—Fp x 100

721U, EBIZMEA 0 LB 2 UHKIEHR (=
O,Hb) DWEHEE, Er 3EZITICR T 5% 0k
kE OHb+71H VE~AF LTS a
v), EE 13%A OHb B35 e B LKk 7o &
E (=7nh N F - EHESwEY) ©
WHETHD. B, BREOHE X+ T
576mp TR IiL o7, YHKEETREMND
BT, BREEQETAED LIS,

2. ENBRMARS b ;
240-310 mpe DFEHE T, H B VX point to
point 2, &%\ i3 HERAMEREFC X v #EkE
BIZ, ZOWEE L JIERHL L. ERiche
5> T, FREOBESE 27T5me BT %%
ENSELLBR5 X ICHREL, SRR E
e LToE, HECHBRTE3 L ICHE
L7z,

3. FUTUHENEREKE

131F Smithies DOKFEHKENIFHD ICHEL TR
T Tk, BRI ARV B2
g LT, Poulik o FEERD 2HVIE
7, HEREERE (10 V/em) 2 A% T 52 Lic
L0 KBS & A GER 34 MR L, %
ZOBEFNVRICRET B Y 2 — VBUE, FKE)
BKEN (0-2°C) TR A ZLIZXVEET
58, HBTOUEER . 1, FAEf
WL 72T o7 ik, TRCRAEGH v A
VaFT T b, JRED ORI - TR
LicboTH5. Hb ke LTix COHb %
v, TRE/NBERICLERET, 600LH
FAHE 5Tz slit OFFICIBEA L.
KEE T, #AV% 3mm & 2mm @ 2H#
IZPPE L, BTHE 1 Amido Black 10B 72k
Bromophenol blue® ¢, # HE X HEFH
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Benzidine 9 %L Owen & ¢ 0-Dianisidine
PO L DYl Lie., WIS TS RE, Kk
%, BETGICEY, &7V &) LPii—
KBEEL T VA EFERLED %, FEXT v
PA—F— CGRERFRIR) KXV Frvb
AP~ RIE ST, ‘
4. Rib4-SH Z2oxE
Boyer o p—Chlordmercuribenzoate (PCMB)
WEELEH V., EEOKREX, —ERE
(10-°M gi7%) o PCMB (0.1 M phosphate-pH
6.8-7.0 Bk A& OHb L KIKE+,
EH-SH L Y% A3EM mercaptide &AL
X3 250 my COWRNE EHE, OHb Bzt
L7 ey b+5L, 55 OHb &P LT ERER
FELROEERALNSE. ZDLED Ofb
LREL oS, HiEORT B RIGE-SH
HErhzrsoLicihs. PCMB #ER, =
AEIEARE 1.69x10* & LT 232my TOWRN®
- ERE» S, Hb BER, 5TE68,0008 LT
YT URAMAESw LI E D R EREH
L.
5. BETEHHROFR
a) emoBE
BOFEDIREL TR e, V) A—F
— 12 5E 90 mlFig o ?l; D & v, P 0.5 ml
% 37.5°C {HIEMEh T—EREE 7 A BE (pCO,),
BAEEFRSE (00, TRV A-REFHE S
%, SHL O NSO R SHTIC &Y
B EER LU, RFEEBRCRBC TR, My
2 45¥Hriz Roughton 33 X O Scholander @?}%ﬁ'ﬁ
AHEHD  (FTEMEE=004m) /v
2R, SEE, =< & Van Slyke 512 & - TH
FE N HMEREEEY (FTEMKE=0.1ml)
RERUCHEA L. BBEMEOF X 45 ik
Haldane ¥ 2 S#igsic X -7z, Z OFE, T
1D %EEFREFNE (y) 38 X OEHERICBT 5 b
JA—=&—R p0, b pCO, I THIT LD
ZERENEH L. ‘
A ELY R
T G O, <100 1)
O, & H35HED O, & b BEE CHE

¥z & oMk O & (Vol%).

(B TRTE O,)y -+ R4t C iR P i R
HICHET 5 0, 0 (Vol%)

O At 224, (RE) LESFHS T
rxomE O, & (Volo)
(HyEBEOPSTEO, ) LA (KRIE, EiR)
FSHMPCYEYCEE T 5 0. 8 &
(Volos).

ﬁ%pa=ﬁﬁ£$—w+wikm—m)

100
te+278 | V4S—b—s .. 2)
4273 V—b

pOyees b ) 2 =% —H D O; 53 (mmHg)
" 940,------Haldane % A 988 CB7 b ) A —

Z—H1n Oy D%. .

B, W 'ﬁzﬁ}ﬁﬁ§®j(ﬁ}£§3i@%@ﬂ%“

DER T OMFVKEIE (mmHg).

te, trreeo MIK A 2 LM H T2 BB AE 0 IR
BB KT, #AHHOER (C)

Voeeeee M2 A—F—ORE (BN A—F—

AT B UDRELTHL)

Goeeees itz Haldane HAE = v b

TED AN ) A—F—NOREFTADE
(mol).

b HRBHEDWD b ) A — & —Z Atz
Mo (mol).

Soe HAFHEETH, P/ A—F—kD L

D H L7 O & (mol).

np, pp- N/ A—%—PRIEAH A Smol &
Haldane S#83ic & Y Aiet &, HAEa

Ly b OKBE L AKBBEOZREDELVE

WLz b/ A—F—HoRE (AF) £/

W% (mmHg). :

BH—o Ol R ER T 20k, 6FD
B aBESEICSCTHRIE L.

b) Hb BROHE

A CEKE 25mm) fFhA—F—%H
WCTANEEMIC B 2 S BOFED & A v
7z, 7iE L, SEEECH - HbBER, R
BOBREOZ N TORRCEFRE, &
ERET T AT 650mp KBV TERLE. %

~
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HERILEV Tk, Hb BT v,
WREMEF+ 5. BEOKECSVTHNS
L, BT, P A—F—DEATSICEALR
O.Hb W%, PEK-N. BR-EE « ¥ 2 EfH
ORFEIT LY, BRCHBHFLL TZORBE
E:) 2HETS. 2T, BHBCLY, £E
BOENZERIERREAL, TOHEH R « &
BELEERR L, TOBRNE (E) 2HET 5.
BRIZ, M A—F—RNEEETHIZL, L
ERK (100% O, #1fn) $OWKE (Eo) 2HIE
ThIE, %EEERATE () i,

=
RXVEEEShE, £/, SEHEEO L) 2 —
2 —ANBFESE (p0,, mmHg) ix, T2 55
Birzricxs.

$0,= 5 ( P%YO —,HR) .................. (4)

gL, T, To: FHHRE S L UEER (K).
V, Vo: b/ 2 — % —AKHEE (m)
BLOEAZKE (ml).

n; Hb icfEET 5 0, 181
0=0.21(B—HP) : 772 L B : K&KJE,
H: #axhgs, P: =R Tolokid 588

X100 eerreenererrernsrnrinens (3)

FIAIERE.
R : Rz

Uk, &, Hb BEOBHEL b, BlofER
% Hill oEss

Y R e,
100 1+Kpn (5)

VL., ERiesvT, K, n 3x#h
ENOEE, P IVEBRFESETHZ. ZOR
PORFBIC

lo =nlogp+ 16gK ............... (5Y

y
& T00—y

BELRBENG, logp iITxtL log 100y——y 7

vy bLTHIEROGERN, ~LBHEEEH
DEELRFTIEEn 2525 LTk 5.
Xz, y=50 OLED p %, BT ps LB
ix,

K=ol e, (5"

(Pso)n
L) BRAEI NS PG, b £ DT Hb
DERFRICH T 5O RE & Uik,

U EDEERICBVT, SEFENRER, &
LA EEBNESIRER OR-50 Blic X 57
D5, IR A =27 b A OHEBRICEE L Ti
—¥, BEEERESET SV-50 i fFE
Bl :

V.= & # %

1. @mERFEHEERICONT
CO, /E 40 mmHg, LHHRE 37.5C Fic

100}

% O, Saturation
[o)] @
O [e]
7

ES
o
T

G

1 ) AT | L 1
(o] 20 40 60 80 100 120
Oxygen Tension (mm Hg)

Fig. 1.
Whole blood oxygen dissociation curves in neonatal,
infant and adult rabbits under the carbon dioxide
pressure 40 mmHg and the equilibrium temperature
of 37.5°C.
O-0 ; postnatal, 1 day.
[O0-0 ; postnatal, 17 days.
A-/\ ; postnatal, 34 days.
©®-@ ; postnatal, 7 days.
- ; postnatal, 24 days.
A-A ; maternal.
Table 1.
Postnatal changes in the oxygen equilibrium chara-
cteristics of rabbit blood.
Equilibrium CO; ; 40 mmHg.
Equilibrium temperature 37.5°C.

Postnatal days Hi]]'sne;;ation Pa® -
1 2.9 24
7 2.8 24
17 3.0 27
24 2.8 33
34 2.8 36
Maternal 2.9 3

* Oxygen tension (mmHg) at which half-saturation
of hemoglobin with oxygen occurs.
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B, BTy X, ATESRIOETHE
B4 CEAHE X B O Z OYROFRLMEET
Pl E Fig 1 KR LK. 72, 2hbf
HRRIC D\ TR 7o 2 OERFRHFIE O (bsofE)
L, 20~ ABHEMERORE (nff) % Tablel
C—fE L.

Fig.1 3 X Table 1 »oBHBPHE X5
i, FEROMPEARBBOZNICHL, BE
ERL TRV BRVREIMEER Tz e, B
2, ETHOFFICER - Th & IC B
OECESE, A% 17 BB TR, FTIE
LA CERBEINEEPHERL TV 3% Z
L, mEBbrE. —J, FHRNIZEREIL
SEREETSHIL, FLTEZ n{ER—E

8

4% 0, Saturation

6 a4 8 2 6 20 24 28
Oxygen Pressure in mm Hg,
Fig. 2.
Oxygen equilibrium curves of adult and fetal
rabbit hemoglobin at two different pHs.
Equilibrium temperature ; 20°C. Medium ; 0.1 M
phosphate buffer.
- ; fetal, at pH 74
@®-® ; maternal, at pH 74
{07 ; fetal, at pH 6.8
(O-O ; maternal, at pH 6.8 )
“fetal” refers to a pooled hemoglobin sample from
- 4 littermates of 25 gestational days.

. Table 2.
Oxygen equilibrium characteristias of adult and
fetal rabbit hemoglobin at two different pHs.
Medium ; 0.1 M Phosphate buffer. Temperature ;
20.0°C.

Hemoglobin pH pso (mmHg) n
7.4 7.5 2.8

Fetal® 6. 91 28
Maternal g 134 %8

* Pooled from-4 littermates of 25 gestational days.

LT 2830 ofzLsze, PolfbIRX
5iz, Zi~AMMEEAORESIKEAT AR
Y, HFIEECEEZALLOBECER DRI S
7z.
2. NESAEVBROBRETEMIRICOL
< .
SMPEHFEIC O W T AL AL, AT
X TR & FREE I B & 2 A3
EREETS. LALAEND, COZLEED
1o, TEEICHEE - S vickER 5 Hb 0fFE
FTarzLERTLOTEACVL, ELTHED
o Hb 3, =idvicroBEsRicTaz e
PERTSLOTEAEY. TOEECED LN
LcT 5 BT, WE»HE HbEKic>
W, % OB EHREERL, KB,
Fig. 2 3 X% Table 2 iz, pH 68 75U
iz 74, 01 M BEREFET, 20.0C T
Bi-ER R L. Fig 2 »oMHLMR LD
i, WpH oHAL b, BEF GEEERBEE25
A) sk Hb ol 0id 5 25, REE» 615
7zHboZFN XV EFICHEL, £kzoFR
Zov Tz, MEVvThicks Ty, A
B SFRERL TR I LBbRS. O
By EEicREE, pH 6.8 TO ps (mmHg)
i, RBRoBRAe 9.1, RMETIE 134, pH 74
T, BIED TS5V LERER 99 5T
(Table 2), CO, &F 40 mmHg Fic4if T4
LbhicEEZ, B3 2pH Tig, Hb ¥
SVTHHLMCINERD D Z LB TEE.
e nfBle oV THD L, MEVThOBE
ST 28T, ~LFMEERO & E I H
L, BERcEREAVEVD S OFERE,
INLERIERTH LR TE.
Dotz srnrb, B
BIFSHRE L7 SV IR S Hb 2RoH L
T, HEOEES THETES 2, Alln
5 O FERA-IEE Hb icow T ORBRER
KHLT, SLRKROERERIR T
Thibb, W-BREEIC X - TEZEHbE
e, &oIR—FHEPThA A4 KITHLT
20838 (0°C) BHT4, pH 7.4, 0.1 M BiEetETs

~
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AT, 20C TZoBEEHEhHRE LR,
Fig. 3 3 X Ot Table 3 iz L LiciER»D
Hori & o, MEOE, Thbb, WFD
Hb oBp=gfitnfaoE->Hb ozrh iy
KTHB L vHERICE, BEAERAOEL
LHRONEDP 5Tz, ke, ~ABHEEEROR
BCELTY, SEeBeBEREACL, WE
IR ZADDOEELRD DL 5T,

P EOEFR» S, BFm-RELE i BFE
FIMICEHLTEEDOD B L, DOINEE
i3, MEOET S HboEFEERTLINS

o
<]

o4
o

[02]
(o]

% O,pSaturation

o] 4 8 12 B’ 20 24 28
Oxygen Pressure in mmHg.

Fig. 3.
Effect of dialysis upon the oxygen equilibrium of
adult and fetal rabbit hemoglobin.
Equilibrium temperature ; 20°C. Medium ; 0.1 M
phosphate buffer (pH 7.4).
- ; fetal, undialyzed
@-@ ; maternal, undialyzed
[O-[7; fetal, dialyzed
O-O ; maternal, dialyzed
Fetal and maternal hemoglobins were dialyzed
against common deionized water medium (0°C) for
20 hr.

Table 3.
Effect of dialysis of adult and fetal hemoglobin
upon their oxygen equilibrium characteristics.
Oxygen equilibrium conditions ; 0.1 M phosphate
buffer (pH 7.4) and 20.0°C.

Pso (mmHg) n
. PR S —
Hemoglobin Before After Before After
dialysis dialysis dialysis dialysis
_ Fetal® 75 7.0 2.8 2.8
Adult 11.6 11.2 2.8 2.9

* Pooled from 4 littermates of 25 gestational days.
Dialysis of both the hemoglobins was carried out
in one and common vessel containing deionized
water (0°C) for 20 hr.

LWz EAELNICR 7. FZ TRIE, WHb
i b LML R E I T L&
WAH B E SR, Wiz B & Hb i
W EOMEND B PEPCOVT, UTELK
fEmx .

3. PAaYCHTRERKCONT

A B X OB (ERBE%25H) © 01N
NaOH iz X 2 8 M#%iE % Fig. 4 WL,
hdbiBE, B HbX, ToEMEE
BIREEOHRIHES BEE—ORS LV i
LrEzZzLRBDOIHL, BEFOESE, 20
BB TRE Hb oz it LcE
Ay EMMZ, Zh X D ERHITEMET B/
M 10-20% BEFETHZ L 13b2 5. FiEMF
oW TABORKEE ) TRREBEEZRZ
HoTHpdL, EHEBROKBL &b, £
HAR XK B ICREEM O T RS &, AR5
B 16T E -7z REEM Oz hic—B L
7.
4, BABBPWARS pPIVICDLT
FERS A 8250 O, BIUZOREILHE -

log % of undenatured Hb

2 6 _ 10 14 18 22 26 3AO
Time in minutes
Fig. 4.
Alkaline denaturation curve of fetal and adult
rabbit hemoglobin.
O-0 ; maternal @-@ ; fetal (25 gestatioal days)
Medium ; 0.1 N NaOH. Temperature ; 21°C.
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Wave Length
Fig. 5.

The ultraviolet absorption spectrum of adult and fetal rabbit oxy-
hemoglobin. v

@-@® ; maternal O-O ; fetal (25 gestational days)

Right-hand figure represents the logarithm of extinction versus wave
length plot.

Optical Density

260 270 280 290 mp
Wave Length

Fig. 6.
Postnatal change in the ultraviolet absorption spectrum of rabbit
oxyhemoglobin.
Broken line represents the spectrum of adult rabbit hemoglobin and
the figures attached to each curve refer to the postnatal days.

7z O:Hb DAL %~ 7 1
&, Fig.5 KR L.
HEOLEL L TOROhE
EEBBEO LD DD, WIGE
OB EBEEICH LTS e v R
LicbDERFICRLZ. Zh
LOR»PB L 5 X 5,
290mp FHEIZ, i@ Btrypto-
phan notch & LVEEED “FH”
PR ThED, ® Hb
iz 7o, MNEBEIZ>WTE b
DFED LY BEEOIT AL
e oiz.

iz, SEoWE F E#E
T, BRRBROAESRE Hb
L, B Hb T Smpy BE
EREBEAA~MRB LT 200
BEhb., &bi2, Zh&4AsT
HAFORBEE - TRETL T
BB &, AT 269 mp [T
Bole 7 DAEMN, £
- TRECLREEMN B
Y, EHGHIZHEE LD T
%, o B Hbz—5L
7. ,

5. FrTUvFNERKEIC
20T

Fig. 7 &, v ¥XEERD
CizEH# 2, 17, 24O Y F ¥
COHb nik @R &R Liz. ik
DIHFEALL B gk A Hb
(Hb A) <, Em% (A) LSk
MRS (Az) 23380 BT
HL, VHFTRREOEE L
BfRin L, @flicovTHE~—R
SULPHRLRT, o, TOF
BNE LB VICERE RS D
7. YL ko z 2%, Benzidine
72> L Bromophenol blue T#x
B L %ERL LickE Fico
CTOF UV b T T A b bR
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mEt, WIhb BEEEZR UL T 5B
DIEEEFL T35 (Fig. 8).

723, Amberlite XE 64 g% FiV- TR T 7
ST REF 2Ny MEDICE 5T, EEEKE)
DEHBE L —HT B EEPE S L.

6. Rt SH £#Ic>0T

Fig. 9 Iz PCMB J§EEDIC L 553y +
¥, BIUHEEMRHE258 OREF 0K i -
SH EEHI%RLT.

PCMB BE#*»—& (1.2x10°M) 2 LT,
O HbiIMEEZ L T < &, %HHOKIGHESH

g

LETE L DD mercaptide R L - T,
250 mp 2RV BWNE LA ALRD. RN
T, BFORSME SH BSHTHE 2 EE LKS &,
g O Hb B&#EML TS, 2R EOWEE
RO RY, WEMBBRIC T »
B35, o Bty BETBEEx0 0.Hb ®
JVEE PCMB EE (1.2x105M) %k
i, OHb 1 = dbir v O SHEMAES
na., BicovwtEHLTAS L, BBy X
Tk 3.0, JEETIk 22 LS ERE LT,
EieEREY, FBARORLE BIHEFITHO
TRIN SI-fER%E Table 4 —FL-. #
NHEHRLME LS, HAEFTIE, LREED
FEOEEZRL, »oE%BEORBICEES -
THREAT X OMICET 5%, EHSTHOLD &

Fetal | COHb

Densitometric Readin

Maternal | COHb

Fig. 7.
Starch gel elctrophoresis of fetal, infant
and adult rabbit carboxyhemoglobin.
Voltage gradient 10 V/cm. Tris—citrate-
borate discontinuous buffer system. 0-4°C.
3hr. Amido black 10B staining.
Rabbit COHb. B :maternal, C : postnatal
2 days, D : postnatal 17 days, E : postnatal
24 days. Human adult COHb : A.

Scanning Distance +

Fig. 8.

Densitometric, tracing of glycerol-cleared starch gel electro-
phoretic strip.

Upper ; fetal carboxyhemoglobin pooled from 4 littermates
of 25 gestational days.

Lower ; maternal carboxyhemoglobin.

Left-hand figures ; Benzidine staining.

Right-hand figures ; Bromophenol blue staining.
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O,Hb Concn.

Fig. 9.
p-Chloromercuribenzoate titration of dialysed adult
and fetal rabbit oxyhemoglobin.

O-O ; maternal @-@ ; fetal (25 gestational days)
Ordinate ; extinction increment at 250 meg.
Abscissa ; concentration increment of hemoglobin
in an arbitrary unit.

Table 4.
Developmental change in p~Chloromercuribenzoate
(PCMB) titer of dialyzed rabbit oxyhemoglobin.

Age PCMB titer/mole O:Hb
Fetal ; 25 gestational days 2.2
Postnatal ; 14 days 2.3
Postnatal ; 35 days - 2.9
Postnatal ; 57 days 3.1
Maternal 3.0 3.3

e XOEL T, RAbEERA LYK
v,

V. % -

BALBRT, 2hFhofg+3 Hb R, 7
Vh ) ERRBRIC X AEHEBEERICTSZL
Rans o, TTIIHELEOZ L Th
S7eb. DSk, Wi AVE 4 OBELER R
BUT, EBRVICHET S Z ERKREICHL»
aEhad oy, b EEE,
Hb 0EBHES O 1 KikiE EOEPTEICHEY
Ehalzviz 57D,

Lo AT, EEicB 5 Hb ofEix, V)
T b 75 < il & R~ 2 E R, Bt
Bszlichy, LeR-T, BREMCKT
Bro¥ER Hb (Hb F) HHEOERICEL
T, % OWRFRFEAWIEE TORMED, EROE

4 = FORSME~E 2 ¢ vl A%

BEOWkELThH, ZRRERDZLTH -
7z.
JalRifo = 5 UTcHERETT IC & B L7l O bF
ge1x, Haselhorst b D #hI® T, BRI D
THEBRFEAE (EE) MRS, BHRfmicow
TOENOEFNMBTSZ L, Tiabb, i
ERBEFCHL, BRI LTI YEV-HEnE
FETBHILN, IDTEITHE IR & h
7. BT, F0#%B kb0
Wk, FRT—FH LTINS OFEREMRL
7.

—F, &icEd 5 E0 X e EoEE
e\, Barcroft —F§22%, Leibson 2%
RFesEE, o, BRRMICEA Hb (Hb A) &
XE#%x5 Hb F ofFET?ZLd, ZoRRE
BLwEZxbhbLoKChkY, ZOI LT,
JBRROTFEANRE (KBFRLE) x24T
DUV TOBES-EBEENES-TH 5 L L
T, Jhl{—RfBEbhd LH itk o,

L ZAREOH, BHEMLELEMOEETHY
E, ZLrkERoFR23E 55 25, Hb
WS LTRILTAB L, X o TRIEDSE
AL VRVyERERT M ERY, I FRLKE
H20 73 Haurowitz I KX Y i S iz,

BRI HREICE - T, Hb A-Hb F ik
M 6 5 BB EEREOZED, WH &R
® medium I L THEFT5Z LIk DiERT
ZZERRHEND, Zok, bW 5EREME

% Hb F EAFOLHT, 2oRMAFHRL

Hb F (69%) Z&Llciphb b¥, BB
L THREALEE L E VS BEPRES
nNa®ic vz sz, TZekAT, Hb F ofF .
HEHRCOVTLRICERLEBELF R, EbDT
BRI 2ELFTHIT L P b b
F, HLeb e FOBEITHOVTIE, BTLD
FELFVIREVE IR ST,
X5l T, HbF oFEEHICHE L
T, FOLBEEICE BN RERELRED X
B4 rEZFIE, SEEICLBEE 2D
n, Thicfssbne LT, BRHIICE VT,
Hb F 22 Hb A CHLTVACARETLY
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RBCEAREND, Thbb, Hb F OfFE
BRRROFENRECH T 3 A ENER T
%, LOFEL LB DL TVEEHRTH 5.

SE, HBHFELH Y, »oRIVFT
AT FERCT, FEl oK CEEL
BR5, RF-RAEESWEE OR-> Hb % ik
L.

ZORER, TR0 oOVTEALH
LPRLTVRIEL®, 2L TEk, b hbE
BOTEL OB TLES THD L O, BiF
MMERAmIC L, XYV ECBRERIMEEET
2 PHEE sz (Fig. 1, Table1). Z 0if
&, BERAERHE L >VWT CO, 4JE40
mmHg iz B v, Fm o pH JIE & &8k
L7z, Rk pH ixfHEmIc { 5%, »iY
BV vd b MZOWTOFTRIN, v X
SWTHEYTE e ThiE, A—pH FTToOR
FHOMRBRFMENERZ, SHICKREVLDOLE
Bys LN TES. ke, ATHANEBR
BB T, RaBBRHRESMETL, &
IR RARmMIC—8T 52 L 2R Eh, b b,
LYY, ¥XRYOBEOLYIIC, E—EH
FICEMELR 2 2 - TREOZNL X Y BBIET
FTB3EVHFRRID®D I H LN STz,

7o Hb e L THRiE LB Lz AT
1& (Fig. 2, Table 2), pH 7.4, 68 V“¥Fho
BRIV THIRFOE X Vv BRHENE
RO L RO L 57, 5, pH 74T
BlENEND ps B, 7.5 B IV 9.9 mmHg
X, 7o THalBORE— pH <, fEE238 O
BB IORB Y xF 0 HbicowTERE 7-9
BIW 11-12mmHg L 3 F—HT5ETH -
7e. ¥, W Hb To pso 2 —RThidbh s
X9z, Bohr R0 Ak& S IZBEL TS, W Hb
FCHALPEEEOD D Z LRI SN B2,
Z0%A, BEFEICH VI Hb BIR0 ER O
pH ZHAEL T vwiz®, dlog ps/4pH 12
X 5WFE D Bohr FROK & X 0EEMENT
ELEx . DUEOHBE?S, BFMOb->
BVCERZREMMENS, o Hb 0B+ 38k
FAF25D5 L) REENRE D BEK

Bole. ZOEEELIEH L DBROEN
#B (Fig. 3, Table3) Thz. = DEBROFE
Erb, Bick-TEHb &b, ZOBEBETL
BHRC DD TEBELPLESFREEETS
2, HAEOMBBRIZIZELALAERALDOEL
YEBRVI ERHELMILENK., LM o
T, Allen® 523, b MoV TORRER E
EDLBEORRENBONLZLICED. ZDT
o, HLLb A2y FE TR, RIFHICE
B8Rz Hb oFER, BFLOBEVERRE
FEDCEREZ BT LN TH D, LithmT s L
NTED. 28, ~AEHEEEHOKEXICHE
LTk, £2fm<Ths e HbERTH 2 & 2[lb
¥, BE-BEECcaALb0EREL RS h iz
"ol

PED X2 LT, BREY X LBfFLeN,
B oHhickiEmic B2 Hb 328> & 255
BENT. 2 TRIC, BEORE-> Hb 2, *
OYELFHMERICB VT, YO XY RECE
FTREVAVARE L TARR., TORESE, 7
N VIR BIEHE, BB AT b v
ZRWT, bTFrTidd s 28l 50 BV AR
LR, ME, FrrvrabkEke L-E
RIKBTRBALDEELA DN ST,

IF, TAHIVERICOCTERS L, RE
T TRT AR VBRI L CE—RO DR
EERLIZOIHL, BFTRAEEIREAY
B kit 2R T ERS (ER25BO LD
T 80-90%) LIAhic, ThE VIRC-IEBMEEE
ST OTEENRBD b (Fig. 4). =0
Bh, MFTEEECKT oW Hb lokEix
FER, UTFTRRZHEFETORALLLEPLE
2T, FRFIICTEREY 2 2R, AR
EOFRERBEAEEY RV LRV, Y
BrusHb LE220BRYTHAH. Ei,
7Tk VIEFE0ZEIE, Hb 0BARSOE
EET?—RHUCELON TV Z LR D,
ik OB EAHE OB X b TSV LT
B, ERBFICH DI DBINES OREEAR
HTHs5, EROBFICHER - TREIZHE
TEHOPBES .
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EroBE, RA-RIE Hb Mic, Zo%st
WRN A7 7 VCBBLTHLPREDH D T
ERHEN TV AR®. &F, A=V HFiToW
THRE L7cE 2 ATiX, E FMOKSTITH A
THEBENh3\Hd 5 tryptophan notch DAL
BICELTE, BF-BERCHEREZARL 2 5
. ZOpbY, boEHERNTORIER
DOFIED, FET 275 my, JE{F Tk 270 my &
5mufEEERB LT 2 EH Shvie (Fig 5).
ZLT, ZOEEPAEBOEFICONTRAIC
WhkLTh Lz e BBgshiz (Fig 6).
=%, CORRFRTOBREORNAALS
Mix, BEH O tyrosine, tryptophan, phenyl-
alanine 7Y, VWhwAEET I BOFEL
IabolENTVS., LEKST, RiZHd
nieEEi, MHbFoZhS 7 I BEED
B BTl 2, YHTI BB E
LD ECBANTEECERD 3D, 20O
W LERFET L Vo EE Y KB
LTwab0l, —SHRT2ZLNTES.

5, BREKEEL, BExO0BERORFOR

1,0
0.8t
T
S os
e
o
o 0,4t
o
<
0.2t
o L. . . R
0 b2 3 4
SH Groups/Native O,Hb
Fig. 10.

Relation between the magnitude of Bohr effect
and sulfhydryl reactivity of native rabbit oxy-
hemoglobin.

The straight line is drawn according to Riggs” data
on various mammals.

O ; Riggs’ data on adult rabbit.

@ ; Cecil & Snow’s data on adult rabbit.

@ ; Present results on abult rabbit.
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ZEEEBHTHLOTRAE.

R, (LFHERICBIZEEZI PRI E
B, PCMB#EEEDIZELY, ThFho SH
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ZF0 14T (5TE68,000) I2ovT 3 {ED
RISt SH s 5 olzst L, BTk 2L
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ZOWTOMEE, OE DEMIC > THT
T ESERBEGE» CHAREBREST S LT
5. SE, REEHm Hb covTH L2
PCMB titrable group %{2: Riggs m787- 4log
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RIBRICRS %L (Fig. 10), LA LR S
RERBRII AP 572, Eie, TOBEHREREAE
W, BafF Hb (PCMB titrable group #=2.2)
» dlog pso/dpH ZFELTH 5 &, K
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74 »FRIZBVTL, B ZhICHEL
T, LVByBERIMEERLL. MHbE2F
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7.

3) & THZLEETHD L MDY, k-
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ST EEERD P 5T,

4) Tk VB, EINBRIRA SRS R vic
BYT, @ Hb dBELRLHAL M EEV 2R
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5 F v v VERKEITIX, W Hbixdk
CHE—D Yy — 2 2R, DoF0OBEELR—
ThoTz.

6) p-Chloromercuribenzoate titer 1%, B&iF
Hb T 22T, ABOFEFIT ER - TREICH
ML, B Hb T 3.0-33 Tho7.

T LEDoZhn, 4= X, B
R LEENICLREOZN LITRS Hb %
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A quantum chemical study on aldehyde fixation
——Electronic structure of formaldehyde

612. 014. 2-083

i Il 3 cw JI R OF-R R OE A

(SHINAGAWA-Yoshiya + SHINAGAWA-Yasuko « YaHARA-Shoji) *

The action of aldehyde on biopolymers as the fixatives was discussed in the light of
their electronic structure of 7-electrons. The quantum chemical calculation was carried out
by means of LCAO SCF method. The calculation demonstrated that the formaldehyde
molecule could exist in the resonance structure of (H>C :: O : &= H,C ::: O: ), and its

fixative action is due to the cross-linking of biopolymers.
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BADOELEY MREOEHEMBEOZEICOWT

Studies on the action potential in ureter by intracellular ultramicroelectrode method.
Report |. Change of the configuration of action potential of guinea
pig ureter in sodium deficient medium

% B A % (HisEwA-Fumi)*

The transmembrane action potential of the ureter of guinea pig was led by ultrami-
croelectrode and recorded by cathode-ray oscillograph. It is the well known characteristics
of the action potential of guinea pig that it consists of slow potential and repetitve spike
potentials, the latter overlap on the initial part of the former.

In the Na* deficient medium, the action potential changes its configuration in exceeding
dgree. NaCl in Krebs solution was substituted by choline chloride or by sucrose. In the
choline-Krebs solution, the component of slow potential was lowered remarkably. The
component of repetitive spike potential diminished its frequency, prolonged the single spike
duration and strengthened its amplitude. Similar phenomenon were also seen in the sucrose—
Krebs solution.

The action of TEA-Krebs solution on the action potential of guinea pig ureter did not
coincide in these points. Contrary to choline or sucrose, the action potential of the ureter
diminished its repetitive spike potential component, and only the slow potential component
remained in TEA-Krebs solution.

If 100% of NaCl in Krebs solution was substituted by choline or sucrose, the action
potential diminished its slow potential, and the spike potentials diminished their frequency
and of strengthened their amplitude.

Often only one and single spike potential appeared soon after perfusxon of 100% choline
or sucrose-Krebs solution.

In this way, it was elucidated that the effect of Na* deficent medium for the configuration
of action potential of guinea pig ureter differed with each other according to the chemicals
which were used as the substitute of NaCl.
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mV, action potential 13 SFEIF) 75 T L E v ~ R

Fig. 1.
Configurations of the action potential in 30% choline-Krebs solution.
1) normal configuration, 2) configuration after 25 min. soaking, 3) after 45 min., 4) after 50
min., 5) after 140 min., 6) recover of the configuration after 20 min. washing off in normal
Krebs solution.



EH—HRAEREC X 2REEHEMOPE F2# 441

FBOBEHKEEL, 7 ALEFOEEBEMNER
LEEP+ % slow potential @ iz 7K H v
spikef potential B JIE L T\ 3. Overshoot 3
PEVEL. 2) 1330% choline-Krebs ¥5i&
Iz L C255 1% 0 Td 5. Slow potential
B VIET L, & spike potential D e:
RFEAA VS EPIEE T 5. 3) 1345574 Tspike
potential 73 % v slow potential 3K F L7z %
ETHBH. 4) 1350457, 5) 1T MO FHETH 5.
Slow potential |Z &k &EIZ/EKT L, spike potential
REOBRELZHEBEL TS, 6) 12 5) OBE
HIEH Krebs A+ T2045 BIgeHE L TSR
FREPLEFCEHELZZ LERLTYS.

Configurations of the action potential in 50%
choline-Krebs solution.

1) normal configuration, 2) configuration after 30
min. soaking, 3) after 70 min., 4) Recover of the
configuration by washing off in normal Krebs
solution for 35 min.
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Fig. 3.
Configurations of the action potential in 70%
choline-Krebs solution.
1) normal configuration, 2) configuration after 15
min. soaking, 3) after 35 min., 4) after 70 min.
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Fig. 4.
Configurations of the action potential in 100%
choline-Krebs solution.
. 1) normal configuration, 2).configuration after 15
min. soaking, 3) after 30 min., 4) after 40 min. .
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Fig. 5.

Configurations of the action potential in 100% sucrose-Krebs solution.
1) normal configuration, 2) configuration after 45 min. soaking, 3)
after 80 min., 4) after 90 min., 5) after 120 min., 6) recovery to
normal by washing off in normal Krebs solution for 30 min.

Fig. 6.
Spontaneous action potentials evoked in Na*
deficient medium.
1) 15 min. after soaking in 100% sucrose Krebs
solution, 2) 30 min. after soaking in 100% choline—
Krebs solution.
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Effect of l-aspartate on cholesterol biosynthesis in liver

(Nakamura-Haruo) *

SRR N = N

Male nice were intraperitoneally with 5 pc, 0.12 gc respectively of acetate~1-"C and
dl-mevalonic acid-2-C. The biosynthesis in liver was chocked at 1 hour or 3 hour after
injection and the following results were obtained.

1. When aspartic acid salt, a 50 : 50 blend of K-aspartare and Mg-asparrtate (Aspara),
is injected at dose of 500 mg/kg once a day for 7 days, the incorporation of acetate in to
cholesterol and fatty acid decreased, and that into protein increased, while the incorporation
of mevalonic acid into cholesterol, fatty acid and protein showed no changes.

2. When 300 mg/kg of aspartic acid salt or K-Mg salt of equal mol are administrated
once a day for 7 days, the incorporation of acetate into cholesterol, fatty acid and protein
showed a similar trend to that of aspartic acid salt.

3. In mice injected subcutaneously with CCls at a dose of 1ml/kg, the incorporation
of acetate into cholesterol was inhibited, that into fatty acid increased, that into total lipid
and protein showed no changes, while in mice treated with CCls and injected simultaneously
with aspartic acid salt at a dose of 300 mg/kg once a day for 3 days, the incorporation of
acetate into total lipid, cholesterol and protein as compared with CCls alone, incresed and.
that into fatty acid showed no change. The incorporation of mevalonic acid into cholesterol
showed no change in CCls+aspartic acid salt and CCls treated animal.

4. From the above data, aspartic acid salt exerts its effect on some reaction between
acetate and mevalonic acid and inhibits the biosynthesis of cholestsrol. Likewise, in the
presence of CCly adminsitration, CCls exterts on some reaction between acetate and mevalonic
acid and inhibits the cholesterol biosynthesis. Aspartic acid salt exerted its effect in such a

way as to remove this inhibition.
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