
162 NOTES 

CHROM.48gz 

A si’kple tbchnique’for the estimation of mitochondrial 
gly~aniate-oxaloketate transaminase in serum and tissues 

It is thought that the determination of mitochondrial glutamate-oxaloacetate 
transaminase* (GOT II) activity in serum, during liver diseases, might give infor- 
mation concerning the degree of disturbed permeability of the mitochondria, and 
reveal the nature and severity of the underlying cellular damager-‘. 

Several methods8-33 have been described for the separation of GOT into its 
mitochondrial and cytoplasmic isoenzyrnes. However, since the serum activity of 
GOT II is very low in most cases, and very labile 32J3, the characterisation of this 
isoenzyme is technically difficult, and therefore it is rarely used in clinical practice. 

A simple and sensitive chromatographic method for the characterisation of 
GOT II in serum and tissue homogenates is described in this paper. 

Methods 
Columns (diameter 0.9 cm and length 15 cm) with a top feeding funnel, supplied 

by the Pharmacia Co. (Uppsala, Sweden), are used for chromatography. 
Absorbent. DEAE Sephadex A 50 Medium. The ion exchanger (activated 

according to the directions of the Pharmacia Co.) is poured into the column, at room 
temperature, to give a final height of the settled suspension of 7-8 cm, and then 
repeatedly washed with 0.008 M Na phosphate buffer, pH 7. 

The samples (sera or homogenates) are dialysed for 4 h in a continuous-flow 
apparatus,‘against 25 1 of 0.008 M Na phosphate buffer, pH 7, at 4”. After dialysis, 
the total GOT activity is assayed. I ml of the dialysed sample is applied to the column 
at room temperature. After the sample has soaked into the column, elution is per- 
formed with rg ml of 0.008 M Na phosphate buffer, pH 7. The entire chromatographic 
procedure is performed, at room temperature, within 15 to 30 min. 

GOT activity is assayed in the eluate by the UV test (KARMEN'S method modi- 

fied by BERGMEYER~~). If the enzyme activity in the sample is very low, it can be 
assayed by the MonoTest (Biochemica-Boehringer Co.), by dissolving the reagents in 
t lie eluate. 

Rcszclt s 
The cytoplasmic isoenzyme of GOT (GOT I) is adsorbed by anion exchangers 

such as DEAR-Sephadex, while the mitochondrial isoenzyme (GOT II) remains 
unadsorbed. Therefore, only GOT II occurs in the eluate. GOT I activity can be 
calculated, if necessary, by subtraction of the mitochondrial activity from total GOT 
activity of the dialysed sample. 

Sensitivity. Rat liver GOT II, obtained from washed mitocllondria30, and tested 
for purity by electrophoresis (Fig. I), was diluted to give samples containing different 
amounts of GOT II activity. These samples were then chromatographed by the method 
described above. The results are reported in Table I. As little as 2.6 mU of GOT 
activity were completely recovered after chromatography; 

l Glutamate-osnloacetatc transatninase (E.C.a.6 I, I.) = aspart+-aminotransfcmsc = 
GOT. GO-I’ I = cytoplasmic GOT ; GOT II = mitocllonclrial GOTI’. 
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Fig. i. The electrophoretic pattern of GOT from washed rat liver mitochondria shows no con- 
tamination by the cytoplasmic iso-enzyme (left, below). The elcctrophorctic tcchniquo used hns 
been dcscribcd by FIOR~~LLI et al .31. The elcctrophoretic pattern of GOT in whole rat liver horno- 
gcnate is shown for comparison (left, above). 

IJig. 2. Elcctrophorctic pattern of GOT activity in rat liver cytoplasn~, purified by cation-exchange 
column chrorn~~to~r~pl~y (right, below). Columns: diameter 0.9 cm, Icngth. 15 cm. Absorbent: CM 
cellulose C II (Whatman). Final height of the settled suspension : S cm. I ml of dialyscd cytoplasm 
was applied to the column, and elutecl with 35 ml of 0,008 M Na phosphate buffer, pH 7. The 
cytoplasmic isocnzymc is not adsorbed by the cation exchanger, and is theroforc recovered in the 
cluate. The electrophorctic pnttcrn of GOT in whole rat liver bomogcnste is shown for comparison. 

Selectivity. Cytoplasmic GOT (which is usually contaminated by mitochondrial 
isocnzyme) was purified by chromatography on CM-cellulose. The degree of puri- 
fication was tested by electrophoresis (Fig. 2). The eluate was then diluted to give 
samples containing different amounts of GOT I activity. These samples were then 
rechromatographed by the technique described above. The results are reported in 
Table II. No GOT activity was found in the eluates, even when as much as 450 mU 
of GOT were applied to the column. 

Rej~odztcibility. Five samples of the same serum* were chromatographed by 

TABLE I 

CHROMATOGRAWS OF I3iPI’ERLNT AMOUlVTS OF GOT II 
_--__ - ---_ 
GOT nclivz’ly (TOT acliv~t3+ IZecovevy 
afqlied to recovered in (%) 
Ihe cofum-?a the chute 
(nt V) (?,tu) . 

95 93.6 986.5 
47 46 97.5 
27.6 26x3 94*6 

4*= 4.28 1or.g 
2.6 2.68 x03*4 

.._..*---_ .._._._ 
’ Strum frotn a patient with infectious hepatitis. 
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TABLE II 

CHROMATOGRAMS OF DIFFERENT AMOUNTS OF GOT I 

GOT activity GOT activity Recovery 
a&Ned to recovered in f%) 
the column the eluate 
(m W (mu) 

-. 
18.6 0 0 

5**75 0 0 

103.5 0 0 

225 0 0 

450 0 0 
- 

TABLE III 

VARIATIONS OF GOT ACTIVITY ON REPEATED CHROMATOGRAMS 

Ciwomatogvam GOT II activity 
in the eluate 
(mu) 

I 12.6 
2 13.1 

: 12.3 13.3 
5 12.8 

the technique described above. The reproducibility of GOT II activity in the samples 
proved to be satisfactory, as shown in Table III. 

D&xc&on 
The chromatographic technique described in this paper is sensitive enough to 

detect as little as 2.6 mu/ml of mitochondrial GOT activity. No contamination by 
cytoplasmic GOT has been found in the eluates by selectivity tests. The amount of 
mitochondrial GOT in samples is reproducible within narrow limits. This quantitative 
technique is more sensitive than the semiquantitative or qualitative methods reported 
by other authors. It is also much less time consuming than the method described by 
SCHMIDT et aLao. In fact, the continuous-flow apparatus permits good results with 
dialysis periods as short as 4 h. This is very important, since previous studies have 
shown that longer dialysis periods cause a striking loss of GOT II activity30. This 
might account for the data reported by SCHMIDT et aZ.7, who were unable to detect 
GOT II activity in normal human serum, in contrast to BOYDE~~ and the data obtained 
in our laboratory by means of the technique described in this paper36. 

Moreover, the entire chromatographic procedure requires one elution only, and 
can be carried out, at room temperature, within 15-30 min. The simplicity of this 
method makes it suitable for clinical practice. 
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Polyacrylamide gel electrophoresis and gel filtration of dyed polysaccharides 

At present, polyacrylamide gel electrophoresis is a widely used method in the 
. field of biopolymer chemistry. However, application of this useful and selective 

method for resolving mixtures of polysaccharides has hitherto been limited to glyco- 
proteins1 and mucopolysaccharides 2. Recently, we have shown that the method can 
be applied to the analysis of neutral and uranic acid-containing polysaccharide9. 
The method possessed a 
less, this technique had 

satisfactory resolving power and reprodukbility. Neverthe- 
one substantial disadvantage ; detection of polysaccharides 
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