Tahle 5

INDIVIDUAL AVERAGES (+ 5.D.) OF D, FR%

OF FEMALE SAMP8/Ta MICE BY PIAF

and DxFR MEASURED IN THE LIVER

Gen. Age D Cm 1E-10) Number of FR % FRxD Wx 1E-10)
number (months) {cm” /sec) cells/omitted {cm”/sec)
§ F96 2.8 2.4256 + 0.5888 Bo/o 103.2 + 17.93 2.4685 + 0.5850
§ F96 2.8 2.4597 + 0.6409 37/3 97.98 + 15.03 2.4062 + 0.6864
Fi107 5.6 2.3345 + 0.6130 33/1 97.28 + 14.59 2.2703 + 0.7048
F107 5.6 2.2994 t 0.u4857 33/3 99,05 * 13.77 2.2763 + 0.5671
F107 5.6 2.3128 + 0.6775 33/1 94,82 + 17.38 2.1785% t 0.6891
F107 5.6 2.3032 + 0.6930 33/0 102.1 + 13.93 2,3223 + 0.6880
§ F95 8.5 2,1727 + 0.543% 38/0 102.1 * 13.60 2.2033 + 0.5942
§ F95 8.5 2.1770 + 0.6354 33/3 112.3 + 11.76 2.4153 + 0.6347
§ F95 8.5 2.2364 + 0.4577 37/3 100.4 + 13.53 2,2235 + 0.4551
Fi104 15.1 1.8813 + 0.4855 33/3 113.8 + 14,13 2.0848 t 0.4217
F104 15.1 2.0082 + 0.4587 31/1 100.7 + 13.69 2.009¢9 + 0.49718
F104 15.1 1.8701 + 0.4472 33/3 103.3 * 18.1710 1.9054 + 0.4829
F10o4 15.1 1.8918 + 0.3937 33/2 103.1 + 15.05 1.9396 * 0.4281
Fioy 15.6 1.8683 + 0.4494 33/3 95.26 1 15.95 1.7830 * 0.5393
Fi103 17.9 1.8476 + 0.4920 33/2 86.47 + 13.92 1.5804 + 0.4330
F103 18.4 1.7470 ¥ 0.497] 33/2 108.8 ¥ 15.41 1.8803 ¥ 0.4821

Note: § indicates mice analyzed

in 1997.



HAME OF THE EXPERIMENT: LIVER PIAF

3.0E-10
2.4E-10
I.8E-10
1.2E~10
E.DE—II

0.0E+00

0.

A=-4.178968E~12 B

HAME OF THE EXPERIMEMT:

2.5E-10

2.0E-10

l.5E-10

1.0E-10

5.0E-11

0.0E+00

A=~4_ 241B3E~-12

SAMP8MALE HILS 2000

R - S

el

00 4.00 8. 12.00 16.00 20.00

2.76094E-10 =—~_ 385635

LIVER PIAF SAMPSFEM HILS 2000

— x@_ﬂh

.00 4.00 8.00 12.60 16.00 20.00

B= 2.5542BE~-10 R=-,887699

Figures 7-8. The age-correlation of D values in male (upper part) and

female

point, R=

(lower part) of SAMP8 mice.
the correlation coefficient of the linear regression analysis.

A= the slope, B= the

intercept

Detailed numerical data can be found in Tables 5-6 and 7, respectively.
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Table 7

THE PARAMETERS OF THE LINEAR REGRES
FOR VARIOUS TYPES OF MALE AND FEMALE SAM MICE

{data regarding C57BL/6 mice are also reported for comparison}

SION EQUATIONS SHOWN IN Figures 3-8

Type t for = Signif.
of mice Mean + 5.D. Mean + S.EM, ¢-hypoth. p <
MALES:
C57BL/6 2,813E-10 6.390E~12 -1.652E-12 1.336E-13 12.366 0.001
SAMR1/Ta 2,843E-10 6.032E-12 ~3.312E-12 1.307E~-13 25.342 001
SAMPE/Ta 2.720E-10 4,836E-12 ~4.687E-12 1.491E-13 31.445 001
SAMP8/Ta 2.761E-10 5.137E~-12 -4 ,179E-12 1.84%9E-13 22,603 0.001
FEMALES:
C37BL/6 2.669E-10 7.097E-12 ~2.000E-12 1.639E~-13 12.209 0.001
SAMR1/Ta 2.793E-10 8.863E-12 -4, 474E~-12 2.280E-13 19.625 0.001
SAMP6/Ta 2.519E-10 7.366E-12 -5.036E-12 2.540E-13 15.828 0.001
SAMP8/Ta 2.554E-10 4,359E-12 ~4,242E-12 1.795E-13 23.636 0.001
Statistical comparisons of the intercepts

C57/R1 C57/Ps C57/P8 R1/P6 R1/P8 P& /P8
MALES N.S. N.S. N.S. N.S. N.S. N.S.
FEMALES N.S. N.S. N.S. N.S. N.S. - N.S.
and the slopes (p <)
MALES 0.001 0.001 0.001 0.001 0.001 0.05

FEMALES 0.001 0.001 0.001 ‘N.S. N.S. 0.01

Notes: General form of the equation: y = B + Ax, where x is the age in months, B is the
intercept and A is the slope of the regression line. N.S.= not significant. For other expla-

nations, see the text.
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Figure 9. The comparison of the age-correlations of D values in male
SAM mice, shown individually in Figs. 3, 5 and 7, with each other and
that of the normal C57BL/6 mice, in the hepatocyte plasma membrane,
The data regarding the C57BL./6 mice have been published earlier (Zs.-
Nagy et al., 1989). Details of the regression equations and the respec-

tive significance values are given in Table 7.
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Figure 10. The comparison of the age-correlations of D values in ferale
SAM mice, shown individually in Figs. 4, 6 and 8, with each other and
that of the normal C57BL/6 mice, in the hepatocyte plasma membrane.
The data regarding the C57BL/6 mice have been published earlier (Zs.-~
Nagy et al., 1989}. Details of the regression equations and the respec-

tive significance values are given in Table 7,



1. Test-tube enzyme biochemistry generally suffers from the pro-
blem cuased by the impossibility of measuring enzyme quantities in the
tissues. Therefore, we mostly refer to some enzyme effects (called ac-
tivities), and express them on a "per mg of total protein" basis. One
can obtain quantitative data in this way, but those data have very little
to do with the intracellular reality of the enzyme functions, as explai-
ned below.

2. The MHA speaks about the general age-dependent decline of the
intracellularly existing enzyme activities, due to the ever increasing in-
tracellular physical density, accompanied by the considerable loss of in-
tracellular water content. All this is the result of the altered cell mem-
brane functions. However, true intracellularly existing enzyme efficien-
cy {or activities) have never been and cannot be measured by test-tube
bicchemistry. Nevertheless, the existing enzyme kinetic models predict,
and a great number of experimental evidence show that the enzymes
slow down their performance, if the viscogen content of their environ-
ment increases. The changes in the physicochemical properties of the
cell membrane during aging, revealed by the FRAP technique, are in
agreement with the assumption that such changes may cause the in-
crease of the intracellular density, leading to the functional losses with
advanced age. The present author is actually writing a manuscript to
answer the claims of Kitani (1999) in detail.

In spite of the discussions mentioned briefly above, the results
obtained on SAM mice seem to follow the basic concepts of MHA. Name-
ly, the shorter is the survival of a subclone, the steeper is the decline
of the age-dependent regression line describing protein lateral mobility
.in the cell plasma membrane of hepatocytes. The situation is somewhat
complicated by the fact that SAM mice display different longevities un-
der conventional and SPF conditions, and furthermore, they are charac-
terized by various disorders (pathologies?}, especially in the SAMP6
subcione. Some of these disorders seem to be related to aging, but
others do not. The genetic selection or selection pressure in inbred
strains sometimes result in the fixation of specific disorders. As an
example, one can quote also the F344 rats: in males of this strain, the
leukemia incidence varies very strongly between various animal farms:

wherever this incidence is high, the medium life span shortens, and

vice versa.
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