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NBEHXFRBEAROARFTER (ABEv 7)) CHFEREDIOHABEL T 50 %
DEUHEEASEEICL > T HbA, HbJ & HbN ([CHETBAECKET S 3 DDH
MENES/OEC#HE2HDOCLHRAEEN. REATE/OECOSEREREN13.2%

LUBN%TH T

BENOB-BOZEDO/ O EOBRBRTE AL BHEFORERLE. HICHK LI
CDEREE~ESOE % Hb Senohzaki Lifyf, HKEEBDEE~ES/AE% Hb Se-

nohzaki-1, ft 5% Hb Senohzaki-2 &&42L 7-.

WEOPTEREN-ATFOE PH/OECORHERMS, Hb Senohzaki-1 (34
FEATALADORE @EMREZ) [C&->T Hb Senohzaki-2 (cZ%x 5h, Hb Pro-
vidence Asn BEHEATRET 3 /{kick Y Hb Providence Asp ([CZT#Mid 3D & kL

RARERTEDBTRE .
Hb Senohzaki O —Xk#ERTPHRRMEOAELHSHEXERLDHS.
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A 50-year-old man hospitalized for his somatoscopy in the Public Health
Department of the Kawasaki Medical School Hospital was discovered to have
three distinct isoelectrofocussed hemoglobin bands migrating in the position Hb
A, Hb J and Hb N on polyacrylamide gel plate containing ampholine (pH range
6-9). The percentages of these abnormal hemoglobins were 13.2 and 33.1,
respectively.

The globin chain separation of the hemolysate from propositus showed only
B chain anomaly. Then, we called the abnormal hemoglobin Hb Senohzaki, of
which one of minor components was called Hb Senohzaki-l and another Hb
Senohzaki-2.

From the results of the analysis of hemoglobin and globin synthesized in
reticulocytes, it is suggested that Hb Senohzaki-l1 was transformed to Hb Senoh-
zaki-2 by some reaction (e. g. enzymatic reaction) iz vivo as if Hb Providence
Asn were converted to Hb Providence Asp by deamination in vivo.

The primary structural study and the determination of oxygen-equilibrium

curve of Hb Senohzaki are very interesting for the future study.

F L & [C

197942108, AR ¥ » 7 ABzrh o500 5k
BE O BERBRBEDD, ~Es/rvhic
EEND MERSTHS HbAra+bre) BED
HEHX LT ok Z A, MEPEEEL 128m
g/dl & ReeEER R Lic L1k %, HbAL 47
2349y (EEEHE: 5~7%) ERECEER
RLTe. CODEREMERFERETH HH5EG
ED BED MEH»HE BMKEO BT
BRI X B~E7 r €V RTR ol £D
IR, EEAMKRTAHRSH? HbA, HbA, ©
@Az, HbA X b BRI BE) L1z 2 ROH
LWarE#E ROz, chbid Hb] X O
HbN OZBIAYTHL0THY, REFME
CHE XN D aging band X B LTIk
{, &~xrn v H50 %EEY 5D5
HDOTH o7,

BREHEHOBROER, o ITIRFEHLLD
WY, BHEOZRREDOHH~ES v Vv TH
HI Ebhol. :

CDORE~ES v EVEBEDOREMICHA
T Hb Senohzaki & FESS.

Hb Senohzaki ODBEXIKE), Z2r~ 2757
4 —R~NES R EVERE IO ZOGHTORERE

HoEbhIcEADMRR OV THRETS.
M L URBRAE
BEHLDOBRIMIT~Y vINCfiie -t K
BIEBE S L LFREIRSREEHRRE

Tt - 1.

B OFENT 0.9 &K TEH, kK1
st LCHREK 25, WELRE 0.5 8%
%, @K, 3,000rpm, 20 ZpfEEOL, O
EERBEIEE LT,

B~/ rE VDAY —= VI RB IO~
£/ nvD EBE 4EX ampholine (LKB
Produkter AB) #4ir polyacrylamide gel
plate (pH range: 6-9) % B L1778 > 7P,

B ~x /e EVEGO & &, FBEIAD
H, #~esmEviEi b ih, 0.01%
KCN-0.1M vV vERiEEK (PH 7.4) B
X8, BHEKY 415 mm THAETE LY.

rr—AT7 25— MEBRKEBECLHE
s vOFENTCIL Tris-EDTA-Borate
EEW% pH 8.6 » pH 8. 10 2@ED L D% H
Wit o7,

Zm—AT & 7T— b BEESRKEECLS
BEEOBRIIOED I H5IT LT Tl ~712?.
100g DRFEXHEE Tris-EDTA-Borate (pH
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8.6) AWML 300ml & Licd 0% EMRK
WL, By 10pl, 8M REBEK S0pl &
AnHFr=x -1 10pl #REL, ERiIC
¥1BERE Lcbox s/ rEvBREL, &
% (8°C) T 90 HHIEKKE L.

~® 7 v € vOEEL (p) OWEIHFMEK
DEBEFEWK, K~/ v ¥ Vi (HbA,,
HbA, B Hb) #+AnbEb b, JRAE
B AN, REKEML THEHC T RIRFL
Db, HKFRABRABWKDO pH % pH 2 — % ~
(Corning; model 125) CEIFE LTRD7 .

AV Faty = L kBRBRY, HbF OE &,
HbA; OEE” WEHRCX - Tl -1,

HbAra+b+o) ZE @ I E i3 Glycosylated
hemoglobin % & A * » b (Helena Labor-
atory) ¥ AWHERERD KTt o 7.

~% 7 rt v &KL Lingrel-Borsook ® #
Sy ARBOOED X OIS, ABER
K THa8EE Lic Bk 0.2 ml 2 HEA Y
va (rAv v AL L.2mD iz, °H-
rA4 v v (0.1ml, 70uCi: cold-Leu % fnx
12.5nmol/0. 1ml CFHB LI D) & x,
37°C. 2WfEBEE L. TOBABEREKTT
S, BREYMER O 2HEED 0.1 %K=
VIR RN, B, BN, VKT 74
N & — (pore size: 1.2pm, 3 VA7) TH
B LARNE 7 7 VI L L.

' m ¥ vOFEELT Anson-Mirsky ¥ X D
BT 0.1 BE#-7 « + vhTfile o 12,

7 u € VEESEE  FTic3 Clegg B HEY
AHRE LI ZrhTAsr< bNST T4~
Tt te. FIAE (bmmepx1dcm) I
CM-+na —~2A (CM-52, Whatman Ltd.) %
Icm ODEXFTODLLDE #5 4 L LTH
Wie. e EVEEOEHICT M RFE—Y v
iEE¥w (pH 6.8, Na* ion gradient 8 mM—
3B mM) #HV, BHEO S 280nm D
W ERIE TR » 7.

LR~ 7 v € vOLSHE Abraham H D
B2 X o TfTleote. kEEY 7 AERA,
738 %) 1= DEAE + . » — A (DE-52, What-
man Ltd.) %, ~® /7 r EVYOBEHIZIX0.2M
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7)Y v v-0.01 % KCN-NaCl % (pH 7.8,
Na* ion gradient 10 mM—50 mM) Tf7/s -
7o, ~EZr EVORHSHE 415 mm OR
KELXZRPETHZ LT X DT o0,
HEHEREOWE L SED L 5 LTfik -
fo. 7 e EVESHOBEIBHELTOE Y
v, ~E7revaiofaix, BHIhic
~ESRE VR EB-7 2 P v TAUELY, &E
Wiek > Trre v, 10% ) b VBK
YR LT3 »% Dotite Sintisol 500 (Wako
Pure Chemicals Co.)D A w731 ¥ LIZHNZ,
By vFv—va vy vE—THIEL.

¥ £

BEIS0ED BT, HFEREDICDEER
AR Ny 7ICABR LIETH DY, HEinb
R LEY, L LIEmPREMOBEXZT
TRBEY L oL DO TH S, KBMKEE, 1L
HORKE » B, MmeERE, GOT, GPT i
LREEL TN, £ L E VERIEFEHR
FicH b, BEIEAE A SR\ (Table 1).

Table 1. The data of hematological and
clinical chemical laboratory tests
of peripheral blood from the carrier
of Hb Senohzaki.

WBC  6.1x10%/ul | SP 7.2g/dl
RBC  5.02x10¢/ul | BS 128 mg/dl
Hb 16.0g/dl | A/G 1.04

Ht 43.79% Bil (T) 1.0 mg/dl
MCV 88 ym? | AIP 66 L.U./1
MCH 31.9pg Cho 224 mg/dl
MCHC  36.3% Alb 4.2g/dl
Retic 3.79% Glb 3.0g /dl

ChE 369 1.U./d1
GPT 51 LU./1
GOT 27 1.U./1
BUN 14 mg/dl
UrA 1.1 mg/dl

BEBMKEFOMERFTH S HbF: 0.3%,
HbA,: 2.5% &L EFEMC % O T X L,
HbAla+broy: 44 % L MAASEEENADIIEL D
His\WMEZR L. £FMMEDA Y Try—
ARBRBIEFEREY R L, NEERIARD
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iz,

IR D FBASE T EFR AT
Z Bis HbA, HbA, o Bl s g # D
e, HbA X v 4 BEMEfilo Hb] &
HbN #8243 % (L& B 7s s
B hie., Hb] w MM % S
HbA1 4 # % aging band YT 5
(LB TH A, Fildic ik r H A A
WIZE W THFERORERIELH 2 B
DRE~E/rnEVD FEIPERZSN
7.

Bxlk, CoO2BHORE ~2s "
EvD5h Hb] i T5 0%
Hb Senohzaki-1, HbN 1z #2435
3 D% Hb Senohzaki-2 & 5 Z
twwts (Fig. D. A

BE~xrsrrevo pl{EIXZH
#ih Hb Senohzaki-1: 6.85, Hb
Senohzaki-2: 6.80 TH ~7c.

SBEDEINIBEE~T s/ n
VD E&ET T h £ h Hb Senoh-
zaki-1: 13.2 %, Hb Senohzaki-2:
B.1%TH oI

Lr—AT €7 — MNEEZKE
THO~E/ rEv L, pH 8.6
D Tris-EDTA-Borate &R TIL 28 0 £ H
~NES R EVFERBRET L LIXTE b oT
M, pH 8.1 T BE~E/ s € Vi

)

sample
origin

HbA.

Hb A 1 Abnormal Hb

+)
Fig. 1. Isoelectric focusing (pH range 6-9)
of hemolysate.
Right: Hb Senohzaki.
Left: Normal Control.

Fig. 2. Cellulose acetate membrane electrophoresis

Control

in Tris-EDTA-Borate Buffer (pH 8.1).
Right: Normal control. Left: Hb Senohzaki.

Hb Senohzaki

Fig. 3. Electrophoretic globin chain separation on

cellulose acetate membrane in urea-Tris-
EDTA-Borate buffer.

wecxe (Fig. 2).
RFE-trvw—RAT7 75— MEBKXE &k iC
L5 7 vESEHARTE, o iR
ERHONT, B8 3RS L HitH %
RL, TO5H1ADGHERLIERAD B#H
L—FHLieBEEYR L (Fig. 3). IEHE B
greevrkETEibe, 2EEOR IR
RIS R VYR HTHRE~NET ISR EVT
BB ENOEDERNDL LRI o7,
AERINI~ESrE VD HEE-T & b VAL
BT rsrrevo BECM wiir—
A7 w= M aliRfTe b &, IEE BHOHICRE
HRBHHkLEZOND 2AD Y~ 7 3 Blbh
2. TOE— 7 OBENIIBEKKEIOEENDL D
FHIRELDOTHS. HE¥— 27 OFREX, F
BASEEC X - T B hi'™ Hb Senoh
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A
Bsenoh-2 &) aA dpmx]O"
0.6
0.4
0.2

10 20 30

using 8 M urea-phosphate buffer.

60 fract.no.

Fig. 4. Globin chain separation of Hb Senohzaki on a column of CM-cellulose

40 50

The miligrams of globin was used.

1.2ml of eluate was fractionated in every tubes. 'Solid line: Absor-

bances at 280 nmt against water.

zaki Mo Bi s/ v E VO REER 7 r= 2T
74 —XoTC Fig 4 it RT L5 7o
o, Eh, FhEFhove—7 (Fevy) R
Dk E i BAHEREME (dpm) % BIE 35 &
Table2 o R T L5t otz Aaglér mrE VvV
Table 2. Total activities (dpm) of each

globin chain from the synthesized
Hb Senohzaki.

oA BA BSenoh-l ‘ BSenoh—z

80742 57465 ] 59175 ‘ 6748

D4 dpm & xtL, Bl (non agl) et
viBD4 dpm O KX 1.5T B g4 (non
B NDEH BN BEEX AL, Lavl,
Hb Senohzaki-1 Ic 33 % (@Senohzaki-l ~ D
BEEHBEOBUARIEARDOESTIEE VD
DTHD, [BSenohzaki2 |1 = & =5t o B
NHELID. EF B (BA) L [3Senohzakily
@Senohzaki2 & dpm D HIXFEAEL0T
@ Tz,

b, AR &Nt ~ES rE VD DEBH2
HSGAIRTIITT7 4 —REIDB~NESREY
SHTTIE HbA,, HbA DIIC 2 KD BL s~
E/RrEVOE— 0B % Shic (Fig. 5).

Broken line: Radioactivities (dpm).

£E—ID~ES R EVEERESEET Y -
TREST D EFh b ¥~ 2% Hb Senohzaki-1
L Hb Senohzaki-2 &—# L7 (Fig. 6). =
DI r= ST APLEB Lz ~ESREYV
n&E (%) X HbA: Hb Senohzaki-l1: Hb
Senohzaki-2=44.2:21.3:31.8 TH b, FE
EOE-EHEC Lo T RDIfE & X EPE
- T\ fz. Hb Senohzaki-l @ {& 45 F\ DIk
HbAic FEMBEBA LI ERNELDRD. ¥
o, ~ESREVO ZH45E Y EE-7 € + vV
T, HREHEME (dpm) REIE T S &
Fig. 5 ez 3 X 51cie b, Hb Senohzaki-2
D EHEW B DI D ASITIEF T DT
L, Hb Senohzaki-l ~DEGAZITE L, A
~EZ v VDS v E VST E RO RN
Bohi.

% ®.

B ~=x 7 v v, Hb Senohzaki i3, IEH
HbA D@ 2BEDPR -1 B ERE X RT
~TRrEREKTHY, BRELRE~E/ n Y
THAH. WHRMIRFTHLL AR I ~ES
rEvd DELB2 #5a2m~ ¥, et
v CM52 #5427 r= MFHORKEREIEZ, K
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Abs dpmx10~3
415nm
Hb A
2.0
Hb Senoh-2 40
t :
! \ Hb Senoh-1
e b
i
1.0] P
' o
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i
Hb A, .,' '
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i
] L10
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l' Sy N
10 20 30 40 50 60 70 80 fr.no.
Fig. 5. Elution pattern obtained in chromatographic separation of Hb Senohzaki
—1 and —2 from Hb A and Hb A, on a column of DEAE-cellulose
(DE 52) using Glycine-KCN-NaCl developer. 60 pxl of hemolysate was
used. 1.2ml of eluate was fractionated in every tubes. Solid line:
Absorbances at 415 nm against water. Broken line: Radioactivities (dpm).
(=) ’ 4 BT & % Hb Senohzaki-1 #% Hb Senoh-
sample origin zaki-2 X O b MAHEEE OE IR D AHR A IR
L. ooz &hb, Hb Senohzaki-2 ihimkk
Hb Az PEEEEAZIC X ) %k Hb Senohzaki-1
MHEEINILDTHA S L5 T LETRE

HbA
HESenoh—] LTWaA.

e Hb Senohzaki & fil U/eBl gk 74 5~
7 v vo 4 Flic Hb Providence [Hb
(+) Providence Asn (882 Lys—Asn) & Hb
Providence Asp (8382 Lys—Asp)]'*!® A3
Fig. 6. Identification of hemoglobins iso- H0, - oBLik, Hb Providence Asn 2%
olumn chrom

i?e%gig-ienulose (D:‘,to5g;)apll;§ EHPATILY $ /fEsh s o Zic k) ZRHIE
means of isoelectric focusing (pH 43¢ 1L C Hb Providence Asp 2\4ERT 5 &

range €—9). Wb T30,

HbSe-2 HbSe-1 HbA
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Hb Senochzaki ®27 r= } 275 7 4 —RBLK
BRI 2ENE Hb Providence I KL LT
\~%. Hb Senohzaki-1 ® Hb Senohzaki-2 ®
Bk 7 2 R FIowsE, Hb Providence @
X 575 B82 Lys—Asx ~DEHIL, B82 Lys
PERA BB Y v B aY, 2,3-DPG (2,3-

X

Diphosphoglycerate), & #& 3 5 $hnicy
b, EEFEBFME, 2, 3-DPG 2RO HEX HbA
LIRS BITTHD. ZhbDff
FAERCTIIREREIA SIS,

ABFFRL B 54 ) IIERRE 7 v €7 b IR
53 ~103 ¥ X 0% 54~110 TfT7g » 1.
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