—E

Vol.26. No.6. 1982 (457)

Pseudocholinesterase % % Hill number {Z X % &

R B - Ef OBAT
ABEMRT - EE @

Summary

The physico-chemical and kinetical properties of abnormal pseudocholinesterase (p-ChE) in two
families (J.T. and K.K.) were studied and discussed. ‘

The p-ChE levels of the patient J.T. and K.K. were 104 and 3% of the lower limit of normal
ranges, respectively. The p-ChE of patient J.T. was classified as homozygote for atypical gene by the
inhibition studies. However, the p-ChE of K.K. showed much larger Km-values for several substrates
than normal controls and the Hill’s number of the patient’s p-ChE was 1.10, though the values less

.than 1.0 were usually obtained from normal control. Therefore, the p-ChE of K.K. have not the
allosteric property with negative cooperativity, as was the nature of normal one. Further studies by

--isoelectric focusing and slab PAG electrophoresis revealed the traces of the activity of p-ChE in
the patient J.T., but any activity band was not detected in the patient K.K. These results indicated
that the patient J. T. was homozygote of atypical gene and that the patient K. K. was homozygote
for silent gene. It was suggested that the analysis of Hill’s number, additional to the conventional
inhibition studies, might be useful for the detection of the silent gene of p-ChE in details.
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AL HIVE & L CGRIET 552 pseudocholin-
esterase (p-ChE) MfEIZ"~®, FMigHIch sy 27> v
T 2 RS 0, BEMDOETFHREY O X B2
T, TORERL, BRKEBDTEETHS.

koW ETIZ, EEMEETICRL T, dibucaine
MR A 2 fl ¢ % atypical gene™®, NaF [ifithF¥sR
% PT % fluoride gene®!®. UL EMA R I In
silent gene!® © 3 EDOLEET OFENPLICE
nTns. ‘

4SE, FAlk, BEWE p-ChE MIELE2 bl 2
FKROBREIT OS5 18, MEOERBROMREY I
BET 5% 5 Bic, Hill number OfEFTA silent g'.i@
ERHERICH LA TH - 20T, MOBRSH:
RIBHTEE & fFe T3 5.

FEG | : B TeocBE T.T. 1%, M4ROFHET,
AT BRE S T BT A RN SR L e FERAE DR
B, FEEOMRIEE£L 26T, p-ChE HEOZAN,
EED 1/I0LFD 0.2410/ml L BEEEEZR L.
o3, FRIFRD true-ChE {EIXIEH T, BEPBORR
IFRD b hish -1z (Fig 1, a).

FEG 2 : BATIRAREOEATH Y, Fink /o
1% K K. 1%, 4ROBET, L1/ —BEROK
, AWMLY o iont, angiography DRERIX
EET, FTOBERBR L. - oBoBRERREX, I
BEE O RILED ST, p-ChE D Zp%, 0.08IU/ml
ERBEEMEY R UK. ¥, ARIMMBERO true-ChE {HI,
BE J.T. ABER CThwre (Fig 1, b).

* The analysis of pseudocholinesterase variants by Hill plot.

** Keiko Manabe, Mitsuhisa Manabe, Kayoko:Sudo, Takashi Kanno. ﬁﬁ@%#ﬁ#m}%ﬁﬁﬁﬁ%.
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a) Pedigree of JT Family
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Fig. 1. Pedigree charts of two families with low

p-ChE actvities ; a) Family of J.T. b)
Family of K.K., (N.T.), not tested. (7)),

male, (O), female, (K, ©), heterozy-
gote, (), homozygote, (1), deceased,
("), propositus

) &

1. Cholinesterase ¥EM#:HIE

I p-ChE {EM:HEIEX, Ellman'® o F ki &3
%, acetylthiocholine (Sigma) #H'E& L, HEHT 5
thiocholine % 5, 5'-dithio-bis (2-nitro benzoic acid)

(DTNB, ¥H#{b%) THREI¥5 DINBELXHEHL
7o. BEWIE, 0.05M Tris-HCl (pH 7.5) iz, 7o
72U K EREDS AL 1/15MY vigER(pH 7. 4)
AW, B, 37°C BT S IU/ml T/RL. %
7z benzoylcholine % i\ 5% FikiY, Kalow DFEI
B0 T HNREEIITCTIE L.

2. Dibucaine number (D.N.) KO fluoride num-
ber (F.N.) Ol (Acetylthiocholine #ZEE: Lo
BE)

EEe v (n=5) #HWT, dibucaine K NaF
BEYE(LIeHE LR dibucaine 25.0 pM RO

NaF 2.5mM %\ B0 p-ChE OMERY, *h
Z# dibucaine number (D.N.) Kt¥ fluoride num-
cer (F.N.) & LT&EbLk. Fi, benzoylcholine %
EEE LBV 28413, Kalow OFEPICRE - 7h
EREX37CE L.

3. P-ChE oW#H 7= v +

7 rAT Yy 7 BERTH S MG p-ChE 1%, M7 =
y MEEWTEREAREReHSW Hill ey b X
» Hill number #3kdiz. X bic, HERECZ O Hill
number ZHEHFE LIcd O OMF A BN, FISEE D
HRE RN, e ORTEL D Km HERD .

4. AT 7EKIKE

WENEE, 7r—@WOA T TEIUBEE & FH
L, #BfEX, 4°C e TTot. RIEREL, Davis ©Ff
EIDRE, R 10 pl #BAH L. MLy v
FORENL, 2.5mA T, 747 3 VAL
A BE) LR, I0mA W TEEIxTRo k.

Yufa i, a-naphthylacetate (Sigma) % #H &
L, RItAER% D a-naphthol % Fast violet B salt
(Sigma) T 7 VEABILIFEEAN.

5. SEHESNE

rer—AT7 25— ME (ELEET 1 /L & (), Se-
parax EF i) #x#kst L, LKBHOT7 vV 7 5+ 514 v
(pH 4.0~6.0) % fv, #BfFEL, BEECHETol.

6. Arylesterase DEoFEHL

Arylesterase t p-ChE {EH D 4Bfix, ConA-Sepha-
rose 4B column W TiTwofz. 1/I5M YV VERRLHE
W (PH7.5) CHEEL LicHh 7 2 iBEERE E LTH
mL, 10f8RDBRAEE COE%%, 0.5M a-methyl-
D-mannoside & THREHEZBEH L. = DR, aryleste-
rase |%, ConA-Sepharose IZEF IS, Fi, p-ChE
1% 0.5M a-methyl-p-mannoside |2 k& h BH I 7.

& R

1. 2%%D pseudocholinesterase FE:

ThEhOFRRCOWTC, I p-ChE OiFE{fE% I
WAL LickER% Table 1 ImiRLic.

I.T. FEoFKmE (1-1) 11, 0.241U/ml L FEK
D 1/10 BTFEW S BEEMEY R L. ¥, TOFREK
DOIEMAEY, EFRCA 7S DDOLEFITER TR TH
w7z,

—%, K.K. fEOREE (1-4) 3, 0.08IU/ml
LIEFED /30T REEELRLE. i, ©
DFRBEOBREEAEIL, 0.89~1.731U/ml & £6ITE
HEDTER L.
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Table 1. Biochemical characteristics of p-ChE in two famillies

Serum D.N. (%) F.N. (%) Km Hill
Family members| p-ChE value Comment

(IU/ml) | Acetyl. | Benzoyl. | Acetyl Benzoyl (mM) number

JIE 0.24 24.0 — 24.0 — 3.10 0. 40 propositus
e IM—2 2.40 84.0 73.5 55.0 68.6 1.57 0.60
— IM—3 2.80 78.3 r 45.0 / 1. 40 0. 60
m—4 2.60 81.5 72.1 52,09 66.7 1.22 0. 60
1—2 0.89 75.0 72,1 49.0 66.7 1.05 0.60
o—1 1.00 80.0 76.9 43.0 68.3 1.10 0. 60
. II—2 1.73 83.0 2.1 37.0 64.6 1.00 0. 60
E n—3 1.42 80.0 5.7 44.0 69. 4 1.00 0.60

o—4 0.08 31.0 - 26.0 — 11.80 1. 10 propositus
m—1 1. 40 84.0 71.8 44.0 65.0 1.00 0. 60
m—2 1.64 80.0 1.1 48.0 61.2 1.00 0. 60
Normal 2.40—5.28(77.0—87.0, >70.0 |50.0—55.065.0—72.0 1.00 0.60
Arylesterase .12 16.7 — 16.7 — 10. 00 1. 10

2. Dibucaine number 0¥ fluoride number
Table | R4 X5, J.T. FiEoRKms AI-1)
O D.N. RO F.N. (3& 312 24.0% TH HWE D
ERCHEEZ R L. ¥k, FORECKWTIE, D.
N. RO F.N. & EFBICA- T, Fi,
atypical gene % %EFESl) 7 benzoylcholine # FLE L+
L7z Kalow ofgicksTh oo J.T. %KD D.N.
BOY F. N, XX 37°C TH 52, EERENTH-
fo. 2oz kX, acetylthiocholine % 5 i ks
WTd, D.N. Ro* F. N. ofllaEs, oo TEDR

dibucaine ¥ NaF JEEECHIETHE = & 2R+

K. K. FEoFm#E (1-4) 4, J.T. Rk D.N.
31.0%, F.N. 26.0% Tl DM EAICifEr 7= L.
—%, 2o K.K. FEix, D.N. [LEHTHo 7o,
F.N. %, EEED 50~55% X h L2k 40% {431 DR
ERTH LMD AR L. Lo L, benzoylcho-
line &##HE & 35S Clk NaF it Lo X 5
wBbhi.

753, arylesterase ® D.N. KOt F.N. #3Rd7- -
A, ERIEDIC 16.7% THRHEDHEFICHK LT
itttk Td o 1.

3. A7 7ESIKENEIC X BT

AT 7BIKENC X D p-ChE 74 v A 2382~V
% Fig. 2 iRl 7.

J.T. FEoFm#Ez (AI-1) J. T/ 1%, p-ChE EHiEa
RETEN D, FORETE A, EH OB RIE]Y
BEALL S TP B Eh, COBRFERIT, BEXKBPE

Fig. 2. Slab disc gel electrophoresis of families
with low p-ChE activities.

B LD C EpURE e, ¥, TOREKEOESR
KEEX & TEE Thote.

—% K.K. S0z (14 K.K/ kTt
EHATHRLNERERIL A I T2 KB LT
Wi, —F, TOFEKED p-ChE D7 A VA4 A2 x—
ik, ETEETH-T.

4. FEAEKKEEC X 5 5T
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~ Isoelectric focusing

pH41 43 50 origin

Fig. 3. Isoelectric focusing of p-ChE.
a) Family of J.T. b) Family of K.K.

Fig. 3 R IEHAD p-ChE &R AELIKE) < #
—VIEBWTIE, pH4 1~4.3 CHabhpEES v F
&, pH5.0 o7 v PR bk,

J.T. F®igoFwmizkz AI-1) X, =® pH4.1~4.3 ®
FEL Y FAIERICTEEE < TRD % 03C DFFLEN
bbb, ¥, TOFRED=AT 7 —EHFA €77
2L, IEHAAE2—VvEIRLE.

K.K. F#uig (1-4) 1%, pH4.1~4.3 v Fid5E
L /RBL, pH5.0 7V FoLfEisik. —
7, TR, EFITIER A&~ vERLE. gk,
Z o pH5.0 @7 -3v ¥k, ConA-Sepharose I3
X hieus arylesterase DYV Fi—F Liz.

5. P-ChE 0@ hmaE

FRFRORFZIC > T Hill plots = X% Hill
number DA LR L1z, F O 5 A Table | ©
Hill number OIFIC7R35.

J.T. FiETik, FgickyTd Hill number (X
LEDLANEL, #0.5(ETH), & DFFEN nega-
tive cooperativity /337 r ATV w VEEHETHDH
EMREI NI,

—75, K.K. FETix, fdgix, = o Hill number
M 110 E7rAT Yy JBERTIRIDNZ E&RRL, 2
D, ZOMEIX, arylesterase DHEH L —FK L. D
FHHEIL, K K. FROLEN silent gene 125
DTHBHZ L&/RLTB.

F1o, 25F%DMmi p-ChE @ acetylthiocholine &
NT %D Km [EEXIEFA L L. fFE 1T, Kk
D% (II-1) @ p-ChE o Km fEitk, 3.10mM &
EHAD Km fi 1.00mM X hELLKRERERRL
fo. FIFORED p-ChE @ Km ftitk, EHEAD Kn
ik h b REIeflix R L1,

—7Ji, Jeu#E K K. @ p-ChE © Km f#ii% 11.8 mM
LR JLT. e, IEHAOR 10 5l EkE R
fEixRr L (Fig. 4. #i, K.K. FiED p-ChE ©
Km i, WIFh b EHETH -7, /o35, arylesterase
@ acetylthiocholine 1254 % Km fHiiX, 10.0mM &
fkobhigms KK ol iax — 5% L. Fns
K.K. &\ Tt silent gene DR A OE B D
Te D EIC RS b AEERTEMAEIL 3T arylesterase
KXo Thiebd¥hich DTH B & 2T DEEFFIINE
BOFHHE PO e,

% 7

KETEEMOE p-ChE fMfE & LU CIEH S hiligk X
Nl filk, FESMEBIE L ThTa1®.

FxoBFHcs T, Fa J.T. © p-ChE X, &
SUKE) RIXERTC T A Y FA A2 — VERIRLIEMRD,
D.N. RO F.N. itk Ch o7z & 7> b atypical
cholinesterase @ R EESAKRD I+ 5L E2 bh
7. Kalow HIC X h#&EE T 5% atypical cholines-
terase DIEFITIL, FEITHT 5 Ho T O BRI EL
CENEEOT bRTWS. R I T. iwku T,
[FERIC Z2s @ BIFER K<, fERX hIES LT
50l HEREUUKEBEELRTEELDRE. L,
atypical gene DO~T rEEAALEZ DNDHRIFED 3
ADFEEDOBR TIIIEMENIER TR &K Vv O & T,
D.N. Ro* F.N. L LEH@EHT, ~7 eEaffks L
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Fig. 4. Hill plots and Km values of p-ChE. Comparison of normal and silent p-ChE.
a) Hill plots of p-ChEs of normal control (1) and patient K.K. (2) The ini-
tial “n” indicates Hill number obtained by the slope on Hill plots. b) /v
versus 1/SHill number plots of p-ChEs of normal control (1) and patient K.
K. (2). Km value of each p-ChE was calculated from the x intercept indi-

cating —1/KyHill number,

THEDHBUL, Kn ERER L) CCEMELTFTOR
THhotez Lit Kalow &o#figs s BEich, atypical
BT 50, RESIL, B THAEBbhs.
—7%, Zm#% K. K. © p-ChE 11, BERXKEWEC X
STELNI=AT F—EHY¥A £/ 5 ATiX p-ChE
ERAEFIEBEE S Wi hote. ¥, TOZNG
@ p-ChE &M%, Hill number i@\ T3, Km {EIC
BT, arylesterase & —F 357, FmE K. K.
TLH b= Ln T D p-ChE {EM:AfEIL, arylesterase &
BRT HDEE: bR, #oT, FFEE K. Ko
silent gene DR EFEHE LI E 2 bk, FBiEE K. K.
DOFRED p-ChE fHiX, EHITIEFMELT & ENELZ R
Licz &b silent gene ZdO~7 rEERHELEELD
., b, NaF x4 5MH%ER, F.N. LEHEL
DEL D ERERTZ &b, ﬂuor}ide gene D4}
wLEbhs., EHLPCIVBEINTHSSELF

BHOAYRBoleFRELEZ bR,

—7, Rubinstein 58 X i, silent cholineste-
rase %, Z{EEERI M Type | LEBNE E ORF
MriRds Type 2 O 2BEFETLIZLNME S h
T %78, Type 2 IZ8\ Tk arylesterase fF7E1IC 3
EFRIERENDHERE L ObND. ChiTEERR
DKL cholinesterase DRPIFE LDOIELTHA 5.
Z DX 57z silent gene 1 # 3 < 4& p-ChE [ iE ©
Type 1 & 2%2KFlF 38, 46, F4n A1 Hill
number I X ML, Besd Km EOEFNCINZ T,
T EELLDTHY, silent gene TFH5< 4 p-ChE
ERAOBRHICERIRFETH S L Bbhs.

RO 1 ML 2SERRFEERT THRE L. (&
IRFRE  29%#H p. 133, 1981)
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