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Summary

An anti-acetylated lactate dehydrogenase (LD) B, anti-serum was prepared from a New Zealand
white male rabbit. This anti-serum formed soluble LD and antibody complexes with non-acetylated
LD B, molecules without inhibiting the LD activity.

This property was also found in other LD isoenzymes containing B subunit in their molecules.
Changes of electrophoretic mobility towards the cathodic side were observed in these LD antibody
complexes, and free and bound LD isoenzymes were completely separated and could be quantitated
by densitometric analysis. These soluble complexes were completely precipitated by the addition of
anti-rabbit immunoglobulin G and the free LD activity was clearly measured by the assay of
remaining activity in the centrifugal supernatant.

Employing these two separating methods, i.e., the electrophoretic and the immunological method,
the equilibrium constant (K) and the heterogeneity index (a) of the antibody for each LD isoenzyme
were measured by Sips plot analysis. The antibody showed a high affinity to LD isoenzymes and a
different heterogeneity index for each LD isoenzyme. These findings should be useful for the

analysis of enzyme linked immunoglobulin appearing in human sera.

Key word : anti-lactate dehydrogenase B, antibody, soluble immune complex, heterogeneity
index, anti-acetylated lactate dehydrogenase antibody, lactate dehydrogenase isoenzyme.
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Table 1. Lactate dehydrogenase (LD) activity
in supernatant.

Resultant LD activity
in supernatant

N o
LD Bs+saline 533 100
LD B;+anti-serum ; 512 96
LD ByA,+saline 1 494 100
LD B;A,+anti-serum 567 115
LD ByA,+saline 679 100
LD ByA;+anti-serum 748 110
LD B,;A;+saline 407 100
LD B;Aj;+anti-serum 458 113
LD A,+saline 449 100
LD A +anti-serum 512 i20
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Fig. 1. Electrophoretic analysis of anti-acety-
lated B, anti-serum complexes with
native lactate dehydrogenase (LD) iso-

enzymes on Cellogel membrane.

: LD B,+saline, 1": LD By+anti-serum,

: LD BsA,+saline, 2/ : LD BgA;+anti-serum,
: LD ByA,+saline, 3': LD B;A;+anti-serum,
: LD B;Aj+saline, 4/ : LD B;Ag+anti-serum,
: LD A +saline, 5': LD Aj+saline.

Each isoenzyme was incubated with saline or
anti-acetylated By anti-serum for 20 hrs at
room temperature. The supernatant solution,
centrifugated at 2,000 rpm for 10 min was used
for electrophoretic analysis.
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(I) (Cellogel membrane) and (1) (4-30% gradient polyacrylamide amide gel)

1: LD By+saline

2: LD By+anti-serum (diluted 22 times by saline)
3: LD B,+anti-serum (diluted 11 times by saline)
4: LD B,+anti-serum (diluted 6 times by saline)

5:LD By+anti-serum (original)

(Im) (Cellogel membrane) and (IV) (4-30% gradient polyacrylamide gel)

1 : LD B3A;+saline

2: LD B3A ;+anti-serum (diluted 22 times by saline)
3: LD B;A;+anti-serum (diluted 11 times by saline)
4: LD B3A;+anti-serum (diluted 6 times by saline)

5: LD B3A;+anti-serum (original)

Fig. 2. Zymograms of isoenzymes with different concentration of anti-acetylated B, anti-serum.

Table 2. Reaction of anti-acetylated LD B, anti-serum with various LD isoenzymes.

Resultant LD activity with anti-rabbit immunoglobulin

Anti-IgG f Anti-IgM Anti-IgA
ut | % u/1 % u/1 %
B4+ saline 384 100 345 100 307 100
B;+anti-serum 2 0: 3 292 84.6 216 70.3
BsA;+saline 393 100 354 100 311 100
B3A;+anti-serum 7 1.8 294 83.1 224 72.0
By A, +saline 483 100 435 100 386 100
By;As+anti-serum 61 12.6 439 100.9 328 84.9
BiAj+saline 271 100 243 100 276 100
B;A;+anti-serum 45 16.6 281 115.6 259 93.8
Aj+saline . 481 100 432 100 384 100
A +anti-serum 219 107.9 507 117. 4 429 111.7
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Fig. 3. Binding curves (I ) and Sips plot (II) for the interaction of antiacetylated lactate
dehydrogenase (LD) B, with native lactate dehydrogenase isoenzymes containing B

subunits.

(E) Electrophoretic separation of free and bound LD.
(A) Anti-rabbit IgG precipitated separation of free and bound LD B.
(1) Determination of total antibody binding sites (Abt).
Abscissa : reciprocal of free antigen concentration [Ag] (M).
Ordinate : reciprocal of antigen-antibody concentration b (M), expressed by

bound B subunits.

Extrapolation to 1/[Ag)=0 gives Abs (see text)
(1) Determination of equilibrium constant (K) and heterogeneity index (a).

Abscissa : log [Ag].
Ordinate : log b/(Abt—Db).

Sips formula :

log b/(Abt—b)=a log K+a log [(Ag].

K is 1/[Ag) for which log b/(Abt—b)=0, and a is slope of regression line.
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Table 3. Equilibrium constant(K) and hetero-

geneity index(a) of anti-human ace-
tylated LD B, anti-serum

Method LD | K(l/mole) a
Electrophoretic B, 1.3x108 | 0.75
analysis BA; | 1.9%10% | 0.85

B,A, | 2.5%10° | 1.01

Anti-rabbit IgG. - | B,
precipitation
method BsAy

4,0x10% | 0.70
5.1x10% | 0.85
B A, 11.2x108 1.01

Vol.28. No.3. 1984 (181)
{[E’ aﬁg.%%]—:\‘bﬁ:
= =

SEF 4 PMER Lichie + 7 «F b LD B, KEH
K13, Burd B 25 LR LA 72 44EL
el By & RIS UEMBERIE - X oW AR S Aty
ER L7z BBy 7=2=y t 2L LD L L[
BT EAREIER L. CoT B kEAEIIE
® 1gG LRI LI, HFRRE IgA, HFKRE IeM L1k
RIGUTehote. o T, BicHi LD B ko 7 52
i 1gG THHZ EBREINE. ThHD R A FIA
L, WEAHRIEBEEL RI AV 0 bBERSEE
DECEIEERE TR 5 (KB &, QT
HEAEGEHRR 186G TSR ED LD EHx
WES 2 H8: (R T, BEElk (K) L&k
FRE (a) BRDLP. KEZXLDDOBH ==y +D
BEOWIIC I Y RETe ot T OBITERIEREA
IE glob DMROMBICER LFREELD. SED
KL LD ofEHRETiic RIBKF DKL DT 4V 4
AFDOBYF2=y bOEELTEALT5. $ LB
HT 2=y PERBLTNBBE, WTho74 Vs
A4 AR THKERELT % 2 L2 HEIIS. s Th
EORERD B LD ONAFHEESRIML T 5 Z EH%
EIntc.

YUAEE R D a fEix 0.5~0.8 Wb Twb. AHim
BOB k3% afidt0.75TH Y, B 7 ==y +D
SEOWAHE G LITESWe. BAy, RTRIBIEL T
HH, TOREPBH—THDHT EVBHEIh. AEKE
DEEHEIES Z L DABEPILBOATHH T &
PHETE 5.

BE LB X BRI T AP IHEAIES & K
Bz Eag . Bffi LD By w3 25z dEe
fiLD OBV V2= FEEHFOWTIDOT A V1 AL
SRIE L. 2o tite roMEPEET S LD
B glob DELME, FEERLE 2 5 LR
R D DR L Bbh s, AEBICTIRAKR (e
Mg WHFEET HHRECEVWEEYAWTn5. 2o
ZEF—oDMEATH DS L. L L Burd
LRAKOTIREOHEATT 511t By LI3MEESE
thafED, 7 eF 1k By LIXFTHREESGEEERL
FZ EERHELTWEY. v b LD B, R o ¥k
i, 72+ vvo LD By, L3EHEEGHRE ER T %
2, B0 LD By LRRIG LT &3 b h T
B, o THERISA AR glob 0FEDEMIZAT
PR D 2 Tidie S BHEERE T 5Pk Th B RERE D



(182) “¥mEis
GO TESERR IR BERETHB LEbIS.
pa [

1) Rajewsky, K. : Bioch. Bioph. Acta, 121: 51,
1966.

2) Rajewsky, K. et al.:J. Exp. Med., 126:
581, 1967.

3) Burd, J.F. and Vsatengui-Gomez, M. : Bioch.

Bioph. Acta, 310: 238, 1973.
4) Ganrot, P.O. : Experientia, 23 : 593, 1967.

5) EUPHISE M - E4pEEILEE, 19 @ 65, 1975.

6) Ryan, L.D. and Vestling, C.S.: Arch. Bioch.

Bioph., 160 : 279, 1974.

) EAEKTAR : BARE, 19: 469, 1971

8) ATRE=5, HIUEE BRI, 11: 115
1982.

9) Steward, M. W. and Petty, R.E.: Immu-
nology, 22 : 747, 1972.

10) Sips, R.: J. Chem. Phys., 16: 490, 1948.

11) Wroblewski, F. and LaDue, J.S.: Proc. Soc.
Exp. Biol. Med., 90 : 210, 1955.

12) Lowry, O.H.: J. Biol. Chem,, 193 : 265, 1951.

13) Malvano, R. et al.: Eur. J. Nucl. Med,, 4:
379, 1979.



