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Part 1
Specific Properties of Nicotinamide
Methyltransferase of the Tumor Host
and the Expectation of Life
by
Keisuke HORITSU

Introduction

This fundamental study on successful old age in
human society is progressed from each three academic
viewpoints, medicine, biology (life science), and
psychology. Also, this paper of section III is related
to the biologicl field which includes the cancer
develoment and the expectation of life. Especially, if
one cure method of cancer is completed, or if one
marker of cancer in tumor host is discovered, or if one
patient is free from cancer, an old age may approach
to one successful age. And this experiment began on
the basic point that a senility was related to a cancer
deeply statistically. Generally, many persons hope their
healthy long life spans, but they must absolutely come
to the end. A senility which is particular irreversible
biological is classified from an aging depended on time
or calendar in this case. A numerical aging which is an
increment of number of year is confused with a
substantial senility in these many cases. Now, generally,
a vital activity drops down with a senility in spite of

the existence at healthy state. Namely, the drop of the

enzymic activity is showed in the case of senility.
Especially, if catalase was taken up as one typical
enzyme, the drop of enzymic activity was proportional
to the development of the cancer. However, if the
nicotinamide methyltransferase activity was not
proportional to the development of the cancer. So-called
reverse relation was showed in this case. So, the specific
activity of nicotinamide methyltransferase was
determined on the various kinds of examinations.

The various metabolic changes in the tumor host
tissue, especially in the liver, have been observed to take
place together with tumor-growth?’~". It is very
important to know such alternations in the tumor host
in order to develop ways for tumor diagonosis and
therapy, as, finally, these need to be applied to the
cancer patient, the tumor host himself. Here, at the
present time, the point of the tumor host is the
important experimental target. If this determination
method used the nicotinamide methyltransferase activity
is applied as one kind of marker, this study attains one
of some objects.

It was reported that urinary excretion of
I-methylnicotinamide increased in the rat bearing
Walker 256 carcinosarcoma compared with the normal
rat®. 1-methyl nicotinamide is converted flfpm
nicotinamide via the reaction catalyzed by nicotinamide
methyltransferase (EC 2.1.1.1) which localizes mainly

9.10)

in the liver’'®. The activity has been revealed to

increase preferentially in the liver'!'® of the tumor host
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compared with the normal liver. This study proposes
that this increase could be caused by the tumor burden.
This experiment was carried on mainly at Department
of Medicine, Chiba University.

The latter next part showed the present state of the
population and the expectation of life. The number of
persons of advanced age is increasing speedly in Japan.
The speed which could not compare with other
developed countries, Europe and America, was not be
possible to find in the world history. Indeed, whether
the old persons can live successfully? This problem of
being successfully is very difficult under the present
condition in Japan. About the extraporated expectation
of life in Japan, 83 age or 79 age was showed for female
or male respectively according to the the simplified,
small figures statistical presumption method. It
compared with them of other areas in the world
partially. Japan became the country of the longest
expectation of life in the world 1994. However, the
important social welfare countermeasures is not enough
and the welfare program is too late in Japan. For this
fact, the author presented the problems of the
population increment and the society of persons of
advanced age and the one social welfare countermeasure
on the previous papers” partially. Then, the one part
of this study continued from ‘‘Study on
Countermeasure for Variation of Human Social

Constitution”’.

Experimental and Results

Tumor heat—Male dd/Y strain mice, 6-weeks-old
were used for this experiment. And the transplantable
Ehrlich ascites tumor (1 x 107 cells) was inoculated intra
peritoneal. Indomethacin (0.5mg/g body weight) was
injected subcutaneous daily for 7 days after the tumor
inoculation. The nicotinamide methyltransferase
activity was assayed with the determination of
[*H]1—CHj; nicotinamide formed from nicotinamide
and [*H-CH;]S-adenosylmethionine with the liver
cytosol fraction. The activity was determined and
expressed as cpm x 10~%/mg protein/hr as the
previous paper”’. The catalase activity was determined
as the previous paper'® and expressed in Ks; namely,
log a/(a-x) min/mg protein, where (a) was the initial
concentration of the substrate and (a-x) was the
remaining substrate after 1 min inoculation.

Next, the primary culture of the hepatocytes was
prepared from the liver of male 7-week-old Wistar strain

rats as the previous paper”.

DNA synthesis was
determined with the incorporation of [*H] thymidine
into the trichloroacetic acid-insoluble fraction of the
cells for 4 hours as the previous paper”.

After the intra peritoneal transplantation of Ehrlich
ascites tumor into the mouse, the activity of
nicotinamide methyltransferase in the liver increased
gradually with the tumor development, then maintained
a plateau up to the death. This result shows in Fig. 1.
And this increment was general in various kinds of
experimental tumors. There was a 2- to 7-fold increment
of the enzyme activity of the liver in the mice and rats
bearing seven different kinds of tumors, including not
only ascitic tumor (murine hepatoma MH-134, sarcoma
S-180, leukemia L-1210, Lewis lung carcinoma and rat
Yoshida ascites sarcoma) but also solid tumor (murine
Sato sarcoma), compared with respective control
normal liver. The activities in these tumors themselves,
however, were hardly detectable!?.

In a sliced section of the liver the mouse bearing
Ehrlich ascite tumor, the metabolic conversion of [**C]
nicotinamide to 1-CHj nicotinamide was 3-fold greater
than that in the normal liver, while that to other
metabolites such as NAD, nicotinic acid, nicotinamide
N!-oxide and pyridones (1-methyl-2- or -4-pyridone-
carboxamide) were not significantly different!®. At
every purifiaction process of nicotinamide
methyltransferase from the liver of this tumor host
mouse, including Sephadex G-150 gel filtration, Phenyl
Sepharose CL-4B chromatography, chromatofocusing
and S-adenosylmethionine Sepharose 4B affinity
chromatography, only one enzyme fraction was
detectable. The isolated enzyme finally with 2 x 10*-fold
purification and the yield of 4% over the cytosol
fraction of the liver exhibited a single protein band by
SDS-PAGE, with a molecular weight of 2.6 x 10* and
high substrate-specificity for nicotinamide and quinoline
12 These results suggested that the increment of
nicotinamide methyltransferase activity in the tumor
host liver was probably derived from the enzyme which
indigenously existed in the liver before tumor
transplantation.

In the mouse liver with either acute inflammation or

damage induced by the intra peritaneal administration
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of D-galctosamine and carbon tetrachloride,
respectively, as the models of disorders possibly
observed in the liver of the tumor host,\ nicotinamide
methyltransferase activity was equal or lower than the
control mouse liever”. This suggested that the increment
of the enzyme activity in the liver of the tumor host
at least was not caused by these disorders. In
regenerating rat liver after partial hepatectomy, this
activity increased transitorily together with an increment
of DNA synthesis'®. Thus, the increment of activity
in the tumor host liver was likely related to
hepatocellular proliferation. In the fact, the thymidylate
synthethase and thymidine kinase activities increased,
though transitorily, in the liver, after intra peritoneal
transplantation of Ehrlich ascites tumor into the
mouse>®. However, as shown in Fig. 2, the higher [*C)
thymidine incorporation into the rat hepatocytes in the
primary culture was observed with the lower cell density,
while the nicotinamide methyltransferase activity was
constant. In these cells, with the addition of
dexamethasone, EGF, TGF-B, TNF-o and 1-CH,
nicotinamide, this enzyme activity hardly altered even
though DNA synthesis changed”. Dexamethasone,
which is known to induce differentiation and to reduce
proliferation'®, suppressed DNA synthesis, while EGF
stimulated it”?. TGF-B was released from non-
parenchymal cells of the regerating rat liver'®. 1-CH;
nicotinamide stimulated DNA synthesis in the well
differentiated rat hepatocellular carcinoma RCC cells!”;
however, the growth of rat hepatoma RL34M8 cells was
rather suppressed by 1-CHj nicotinamide (data were
not shown) was observed.

Thus, the increment of nicotinamide methyltrans-
ferase activity in the tumor host liver seemed to reflect
certain metabolic alteration of the tumor host itself due
to the tumor burden. This enzyme activity increased
continously, just in contrast to the catalase activity,
which is well known to be a marker of tumor cachexia,
and which decreased gradually in the liver throughout
tumor growth after transplantation of Ehrlich ascites
tumor into the mouse (in Fig. 1). The tumor cachexia
is usually accompanied by anorexia. However,
nicotinamide methyltransferase activity did not change
significantly by starvation for at least 3 days (in Table
1), as was also observed for the catalase activity'®.

TNF-« was involved in the growth of transplantable

murine methylcholanthrene-inuced sarcoma MCC-101
and the subsequent progression of tumor cachexia!®.
However, nicotinamide methyltransferase activity of the
rat hepatocytes in the primary culture was not
influenced by TNF-a, as described above. Furthermore,
indomethacin administered subcutaneous daily, which
was reported to prolong survival time of the MCC-101
tumor-bearing mouse together with an increment in the
body and the tumor weights?®, did not significantly
change the nicotinamide methyltrasferase and the
catalase activities in the liver of the mouse after
transplantation of Ehrlich ascites tumor (in Fig. 1).
Since the mechanism of the increment of nicotinamide
methyltransferase activity in the tumor host is still not
clearly understood, now, the process of purifying the
factor(s) that stimulate(s) this enzyme activity in the
normal mouse liver from the ascites of the mouse
bearing Ehrlich ascites tumor with DEAE-Sephacel and
CM-Sepharose column chromatographies is examined
with the author. The author has revealed so fat that
both the stimulatory and the modulatory effects on the
activities of nicotinamide methyltransterase and catalase
occurred, again, in the same fraction (data were not
shown). The change of the former enzyme would be
much more reliable than that of the latter for the
diagnosis of tumor burden, since a decrement of enzyme
activity, as opposed to an increment, could result merely
from the decay of the tumor host, in addition to the

tumor burden. As a possible general tumor burden
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Fig. 1. Nicotinamide methyltransferase (circles) and
catalase (triangles) activity in the liver of the mouse after
Ehrlich ascites tumor i. p. inoculation with (open marks)
or without (closed marks) indomethacin treatment
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Fig. 2. DNA synthesis (closed circles) and
nicotinamide methyltransferase activity (open circles)
in the rat hepatocytes in primary culture with various
cell densities

Table 1. Nicotinamide methyltransferase activity in the
liver of the mouse after starvation®

Fasting period 0 1 2 3
(day)

0.43 0.57 0.51 0.46
+0.04 *0.21 021 =*0.23
Nicotinamide  (4)° @ @ @
methyltrans-
ferase activity
(cpm x 107%/mg
prot./hr)
a: Data are represented as means *SD.
b : Numbers in parentheses represent the number of

mice used.

marker, the determination of the 1-CHj nicotinamide
blood level is available instead of liver biopsy, which
has good correlation with nicotinamide
methyltransferase activity in the liver under
nicotinamide loading in mice bearing any of the ascitic
tumors investigated” .

For the population and the expectation of life, the
definitions and the calculation methods and these
calculated results are described as follows;

Survival rate: ,px, and death rate: nqx;

The survival probability (survival rate) that the person
growth at x age grows until x + n age denotes npx, and
the death probability (death rate) that the person grown
at x age dies until x + n age denotes »qx. Especially, 1px
or 1qx is called the survival rate or the death rate

respectively, and denotes py or gx respectively.

Number of survival: 14;

About the constant number of birth (generally, is
assumed as 10°), when these born persons die and
decrease according to the above-described death rate,
the number of person which is expected to survive until
x age is called the number of survival at x age, and
denotes 1.

Number of death: ndx;

Among the persons denoted the number of survival,
1,, at x age, the number of the person which died before
x +n age denotes ndx. Especially, the number of death
at x age is called 1dx, and denotes dx.

As the number of survival, the number of death and
the constant number of birth are 1, dx,' and 1o
respectively. But 1o is 10°.

In the case of less than 1 age,

Liw = lo X 1wPo wdo = 1o — Ly
law = llw X 1wPiw lwdlw = llw — law
lem = lsm X 3mPim smdam= lsm — lém

emdsm= lem — 11

L lsm X 6mPém

Each number is possible to calcualte from the above-
described relations.

In the case of over 1 age,

Lit1 = Lipx de=1x = Ix+1 Dx=1— axxz1

Stationary population: ,Lx and Tyx;

If the following conditions, a) the order of death is
unchangeable, and b) the number of birth is constant
(10°%) always, are assumed, the composition at each age
of the population group converges a constant type after
one period passed through. The population of this type
is called the stationary population. The stationary
population that is from over x age to less than x+n
age denotes ,Lx, and the stationary population of over
x age denotes Tx. Especially, the stationary population
at x age is called Ly, and denotes Ly. These stationary
populations, 1L and Ty are defined by the following

relation.
" X=L Iedt, T, =j; I, dt

Then, under the above-described condition, the
number of survival 1, at x age is explained with the
following (mentioned below) figure.

The number of survival, 1, decreases gradually. And,
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after n years, it changes to 154 ,. In the figure, the area
of the part ABDC denotes the total number of survival.
And it corresponds to ,Ly. In the figure, the area of
shaded part denotes the total number of survival after
x age, and it corresponds to Tx. In other words, the
person at the point E survives EF years in the period
from x age to x+n age, and after x age, the person
survives EG years. About the total survival at x age,
the sum of this year of survival EF obtains the total
year of survival at the period from x to x+n. Those
correspond to 5L and Ty respectively.

Expectation of life, x;

The number of expected year that the person grown
at x age can survive after the age is called the (mean)
expectation of life at x age, and denotes &. The (mean)
expectation of life is defined by the following relation,
ex = Ty/l.. The expectation of life at 0 age is called
the mean life span.

Force of mortality, ux;

The force of mortality, nqx, is derived from (1, —
Ix+n)/lx. This value is changed with the decision
method of the number of section, n. It cannot point
out the state of change of 1, at x age perfectly. As the
measurement for the level of 1, at the neighborhood
of x age, the rate of relative change of 1 against the
change of the following x is thought. Namely, x and
A x are decided as the figure, and if 1, and 1,4 ax are
assumed as the numbers of survival which are
corresponded to them, the rate of relative change, m,
of 1. against the change of x is expressed as the
following relation.

m = (=1/1) {(k+ax — L)/ ax] = —(1/L)(al/ %)

here, negative sign (—) is to make the value of m to
positive (+). And when Ax approaches to 0 infinitively,

it is the defined function as the limiting as follows,

im (=110 (alx/a%) = (=1/1) (@dl/d)

And it is called the force of mortality at x age, and is
denoted by ux.

On the other hand, the force of mortality ux is defined
as follows,

ux = (= 1/1) - (dly/dx)

Correction for calcualted results;

The number of death, the number of childbirth and
the population are tried to correct partially.

For example, the late report of the number of death

on 1990. The number of death before this correction
is the number of person that died on 1990 and is
reported on the same year and until January of the next
year. So, the number of death reported later is
presumed, and the number of death on 1990 is corrected
with the addition of the presumed number.

1) Correction rate, r, is defined as follows;

D (a): the died person on a year is reported until the
end of January on the next year.

d (a, p): the died person on a year is reported on p year
lately.

r =1 + d(1989, 1990)/D(1989) + d(1988, 1990)
/D(1988) + d(1987, 1990)/D(1987) + d(1986, 1990)
/D(1986) + --- + D(1982, 1990)/D(1982) + «

here, « is the rate of late report on over nine late
years, and is presumed by the exponential curve which
cites the data from two years later to eight years later.

In this cse, as the number of figure is set to six for
these practical phenomena, the correction rate, «, of
the late report is 1.0008 for male or 1.0004 for female.

2) Correction of late reports of the numbers of
childbirth on 1989 and 1990;

These numbers are corrected with the same method
for number of death. The correction rate of the late
report is 1.0007 for boy or 1.0007 for girl.

3) Correction of the population on 1, October 1990;
The population of unknown age was proportionated
for each age was thought like the other corrections, but
the correction for it ws neglected in this case.

Calculation of the death rate of less than 1 age;

For example: during one year of 1990, the death rate
of unweaned child is as follows, here, w: week, m:
month,

D < 0w ) : the number of death of day age less
than 7 days (1 week)

4
D( v : the number of death of month age
over 28 days (4 weeks) and less than
2 months

D ( 6 m > : the number of death of month age
12m
over 6 months and less than 1 year

The number of childbirth is expressed as follows,

(1989 Dec. 25 1990 Jan.
B =B + 7/31
\ 1990 Dec. 24 1990 Dec.
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{B (1989 Dec.) — B (1990 Dec.)}

B ( 1989 Dec. 18 ) B (1990 Jan. )
= +
1990 Dec. 17 1990 Dec. 14731

{B (1989 Dec.) — B (1990 Dec.)}

At the first step, the fundamental precise calculation
should be introduced to estimate the significant
precision. As one example, the unpublished expectation
of life in the new period from 1986 to 1990 is calculated
according to the method for the old period from 1984
to 1985. The former calculation method which is shown
as the following description is equal to the latter.

The expectation of life during the period which is
from 1886 to 1990 is constructed on the basis of the
finalized data on vital statistics for 1990 and the basis
of the census population on 1, October, 1990.

Then, the numbers of death and birth are denoted

as follows,

D < g ) the number of death during the period from
« until 8, who are born alive in 1990.

s(ymd )2 (o ):

y’,m’,d y',m
the number of live birth during the
period, y: year, m: month, d: day.

1989 Dec. 25
For example, B ( 1990 Dec. 24 ) denotes the
number of birth for one year 25, Dec., 1989 until 24,
Dec., 1990.

Also, the survival rate and the death rate are defined

and calculated as follows, w: week, m: month,
0w 1989 Dec. 25
- D<1 w)/[l/z {B (1990 Dec. 24)
- B (1990 Jan. ]
1990 Dec.
1w 1989 Dec.11
wpo — D (2 w)/[l/z{B (l990Dec.lO
_p (1989 Dec. 25 }]
1990 Dec. 24
6 m 1989 Jan.
Po = saPo = D (12 m)/[]/z {B <1990 Dec.)
- B (1989 July ) }]
1990 June

I\VPO

I

2wPo

and from these values, the survival rate and the death
are calculated.
wPo = 1wPo, wdo =1 - 1.Po

wPiw = 2wPo / 1wPo, wdiw = 1 = 1.Po

..............................

émPem = 12mPo / 6mPo, em%em =nel — 6mPém

For age 1 and over, the crude
death rate, q'x (x=1,
2, ..., 98) are tried to calculate. pho,.| r

In this figure, the time sets on x+?2 g: 2 >
the abscissa, the age sets on the DAOS .
ordinate. If the number of vital Dso,Q’g
line which crosses the line XY ,As A\ g
denotes N(XY), the crude death iy g
rate gx x = 1, 2, ... , 98) are g
obtained from the following . -
relation. o g

as = 1 = {N(Bi1B2)/N(A;B1)} + [N(A:B2)/N(A1A,)}
N(AB)) = Py + Q«  + DBOx — DAIL-;
N(BiB2) = Px-1 + Qx - DAIL-; — DBIk
N(A1A3) = Px  + Qx+1 + DAOx  + DBOx+:
N(A:B) Px  + Qx+1 — DAL + DBOx+1
Here, P, and Qy denote the population at age x of

1990 Census (for example), DAOy, DAI,, DBO, and

DBI, denote the number of death.
The vital line is the line that the birth point of each

person bond with the death point of each person. And
N(C,, Cz) and N(C3, Cj) are the Japanese population
on the present time 1, Oct. 1990. So, this was used the
data of the census population. These express Qx, Px
respectively. If the numbers of death points in
[? A2AC2C3 denotes DAOy, and if the numbers of
death points in 7 C3C;B2, 4 C2AC; and (] C;C1B,B;
are DAI,, DBO, and DBI respetively, the number of
the vital lines which pass through each line are denoted
as follows.

These crude death rates, gy, are smoothed to get the
death rate, qx, using the correction of Grevilles formula
(1979) in the case of over 1 age.
qx = —0.0407 qi-4 —0.0099 q<-3 + 0.1185qx-2

+2666 qx—1 + 0.3311 g{ + 0.2666 qx+1
+ 0.1185 g{+2 — 0.0099 q'x+3 — 0.0407 qx+4
x-1,2,..,98)

Here, qf (x = 0, —1, =2, 99, 100, 101, 102) are

extraporated by the next formula,
qx = 1.3529q5+1 + 0.1147q{+2 — 0.2872q%3
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— 0.1081 qx+4 (forx =0, -1, =2, =3)
gx = 1.3526 q5-1 + 0.1147 qi-2 — 0.2872 q5-3
— 0.1801q5-4
(for x = 99, 100, 101, 102)
As the death rates of high age fluctuate very widely,
the death rates of over 90 age for male, or over 95 age
for female are assumed to follow the law of Gompertz-
Makeham. So, the death rates were calculated under
the assumption.
The force of mortality, u., is defined as follows,
wo= —(1/15) « (dl/dx)
According to Gompertz-Makeham’s formula, the force
of mortality, ux, is approximated by the following
relation.
ux = A + Be™
On the other hand, if the survival rate is assumed
like ux = 1 — @x, from the definition the following
relation is derived as follows,
—togPs = [Tuoar = - logell - an),
Then, — log (1 — qx) = j;x”(A + BeSt)dt

Consequently, the death rate, qx, is calculated as
follows,
qx =1 —exp [-{A + B/C (e° = 1) e*}]

Namely, T (A + Bec®—x) — )2 but, x : 85 for
male, 90 for male

These coefficients of ux = A + Be®;
For male; A: —0.0751, B: 0.2099, C: 0.0663,
for female; A: —0.1182, B: 0.2816, C: 0.0663

The values of 1 and dx are calculated recursively as
follows, 1o = 10° is presumed as the start point of the
calculation.

Iy = Lier (I = Qx-1py dx = Ik — 1k

In order to calculate the value of derivative d1, / dx,
the polynomial passing through such as five points,
x=2, Iy=2), (x—1, 1x_1), (x, 1,), (x+1, 1x+1), and
(x+2, 1x+2) is fitted using Lagrange’s interpolation
formula.

Then, the stationary populations, L, and Ty are

calculated using Euler-Maclaurin’s formula.

Ly =fmlldx=(vn/2)(1,— Levn) = 12) (1x = Lasn)

Tx =Lm1|dt = z I‘

here, 1, = [d1;/dt];— at last, the expectation of life
at age x is calculated as éx = Tx / 1

Before 1979 (Greville reported), various statistical
treatment had some uncomplete calculated part. So, the
incomplete data deviated comparatively from the fact.
However, at the present time each person cannot have
the special apparatus that the death or birth of person
is announced directly to the special center or station.

From this calculation, 76 age for male or 82 age for
female was pointed as the expectation of life
respectively.

The mean expectation-of life in the period which was
from 1986 to 1990 was calculated 76 age for male or
82 for female respecitively in Japan from the above-
described method and result.

Discussion

The description related to the discussion of
nicotinamide methyltransferase was added to the section
of “Experimental and Results’’ to explain the contents
easily and to avoid the double space.

The expectation of life points one fundamental life
span for a successful old age. The Japan Statistic
Institute computes the 18 figures that the precise
calculation is required against one pereson at the high
precise probability. However, it is thought that the
calculation is too precise or at too high figure for this
subjective consideration. Then, this reported data which
made to be at 2 figures were enough to apply on the
consideration of successful old age.

Befoe 1979 which Greville published the statistical
calculation method, various statistical treated data had
fundamental incompleteness in the calculation of
population and the concept of calculation. Namely, the
incompleteness deviated comparatively from the fact.
Indeed, the dynamic statistics of population must be
required in stead of the statical statistics. Moreover,
if the complete statistical data are required, each person
must have a special wireless depatch apparatus to
connect with a large computer center or station.

The apparatus which is set on a person instantly after
born is effective to depatch the death instantly.

And, the getting of information of death is so
difficult when the apparatus is not set. Until the present
time, the information of death within one age makes

to confuse or fall down the precise of statistical data.
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This point has been published on the previous paper?
by the author. )

As the cause of the falling down of the precision, the
late of the report is pointed out at first.

This statistical number took the number of 6 figures,
because the purpose in this study required the number
of 2 figures. For example, 82 years of age for female.
But the calculated 81.9 years of age (3 figures) requires
over the number of 4 figures. Of course, if the precise
data are required and if there is a large computer, more
precise more effective. In the Japan population
statistics, the 4 figures is pointed. So, at least, the 5
figures are required. In the calculation process, the 15
over figures are required. For one person unit, 9 figures
are required at last step. But, as the actual estimated
problem, the number of 2 figures is enough to estimate
the planning for a future. Again, it is natural that the
number of figure is more larger more useful for the
statistical calculation. The precise data are useful to
estimate the future. On the other hand, the statistical
values cannot be predominant than the fact. But, the
value approaches to the fact. Like the above description,
if each person has a special depatch apparatus, in
future, the exact and precise data may be obtained, and
these data may be used effectively in the various fields.

From this calculated results, the mean expectation
of life in the period which is from 1986 to 1990 is 76
age for male or 82 age for female. One year is seemed
long time and useful effective period for young person,
but it is seemed not so long and useful for old person
who vital activity decreases by the Providence of God.
However, to give finishing touches to Human Life is
very difficult, so, the presumption of expectation of
life is so valuable. It is considered that this presumption
is useful to analyze or plan the life of each person.

Now, if the viewpoint is changed to the world, the
new plan may be designed. As one of them, the lowering
of the death rate in the other countries is interested.
Generally, the lowering of the death rate is universal
after ten years of the end of second war. The dynamic
phenomenon related to the population in the world
showed the lowering of death rate in the developing
countries. The population exposure was announced
from 1950 to 1960. The birth rate was high without
exception in the developing countries, but the death rate
fell down rapidly. As the results of the difference

between both rates, the increment of population
happened. The lowering of death rate was not only in
the developed countries but also the developing
countries. Gwatkin2!) reported as follows;

The first: at the end of 1800, the lowering phenomena
were observed in Northern Europe, Western Europe and
the United State of America. And the wars and the great
business depression on the beginning 1930 disturbed a
living condition, but the death rate lowered with the
rise in the level of living. The mean expectation of life
at birth time rised up, the mean life span rised up
average 0.2 age per year on from 1880 to 1890, the mean
life span rised up average 0.4 age per year on from 1910
to 1920, after the second world war, the mean life span
rised up average 0.5 age per year on from 1940 to 1950.
This phenomena were same to the lowering of death
rate in the developing countries, and were depended
upon the diffusion of DDT, BHC or antibiotics, and
the expansion of social medical care system. On the
other hand, agricultural chemicals (insecticide,
fungicide, herbicide, repellent, rodentide, nematocide,
some others), breeding, large manufacturing manure
(fertilizer), improved agricultural machine and irrigation
helped to increase the production of food. But the
increased production was not always succeed at every
area of each country. Of course, the phenomena that
the above-described those factors helped to rise the
number of population were fact and resonable. But,
as the author has published the negative effects
(demerits), for example, the increment of crop
production is producing a great public hazard
(environmental pollutions in gaseous, liquid, and solid
phases), and important mental problems.

The second: the death rate lowered in Eastern Europe
and Southern Europe and Southern Europe that social
development was behind. And the mean life span rised
in these countries in comparison with Northern Europe
and Western Europe. After the second war, until 1960,
the mean life span rsied over 1.0 age. The differential
of death among Northern Europe, Western Europe, the
United State of America, Eastern Europe, Southern
Europe reduced for the most part.

The third: in the developing countries, Latin
America, and some small islands, after the second war,
the lowering of the death rate is distinguished. For

example, in Mauritius??, the mean life span which was
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33.0 age on from 1942 to 1946 rised 55.1 age on from
1951 to 1953. In Sri Lanka, the mean life span which
was 42.7 age on 1946 rised 56.7 age on 1953. And the

death rate which was 21 on from 1936 to 1946 lowered .

12 on from 1950 to 1952. It was reported that this cause
was special. Namely, the eradication of malaria by the
sprinkle of DDT, the intropduction of modern
technique of medicine, and the improvement of
establishment of public health contributed to lower the
death rate almost without dependence of the standard
life (the level of income). However, this relation was
revoluated recently. Possibly one cause will exist in the
research process. Frederiksen®? reported that the
lowering of death rate was caused with greatly the
economical cause. Preston 2 reconsidered that the
relation between one cause of the lowering of death rate
and another causes of the standard of life and the
income level.

According to the estimation of United Nation
Population Section on 1980 year, these data are listed
again on the base of main dynamic population index
like Table 2. At the first, about the usual death rate,
the lowering was smoothed. Namely, in comparison the
developed area and the developing area in the world,
the ratio of the developed area to the developing area
against 103 persons was 10.1 to 23.2 on from 1950 to
1955, 4.9 to 12.1 on from 1975 to 1980, and may be
10.0 to 8.7 on from 1995 to 2000 (estimated)
respectively. '

So, the usual death rate may be lower in the
developing countries than the developed countries.
Really, the usual death rate on from 1975 to 1980 in
Latin America and Eastern Asia was slightly lower than
Northern America, Europe and the Union of Soviet
Socialist Republics. Then, some estimation from the
statistical analyzed results was considered as one factor
or reason. For the lowering of death rate in the above-
described developing countries, the author points out
that the important factor in vital statistics is the degree
of precision for such these problems at the first. The
one factor was the difference in the component of age.
Because, the ratio of the young age population which
is low death rate is large, and the ratio of the old age
population which is high death rate is small in the
developing countries. Such a component of population
related to each age plays the important part (role) in

the matter. On the contrary, the component of
population related to each age in the developed
countries is reverse to the developing countries. And
the statistics of death in the developing countries is at
low quality, but the lowering of death rate after the
second war is a fact.

A the next step, when the change of the mean life
span which summarized the standard of death rate
synthetically was attended, the mean life span in the
developing countries on from 1975 to 1980 was fairly
less than the developed countries. The differentials in
the both mean life spans tended to reduction. Namely,
on from 1950 to 1955, 65.2 age in the developed
countries and 42.4 age in the developing countries, and
on from 1975 to 1980, 71.9 age in the developed
countries and 55.1 age in the developing countries. In
the same period the rise from 47.5 age to 67.6 age in
Eastern Asia is being watched with the rise from 51.2
age to 62.5 age in Latin America, as the population in
Japan is at the ratio 1 to 10 in Eastern Asia. So, the
related data are summarized in Table 2.

Table 2

As one of method of the making to reduce and
smooth the death rate, the standard deviation of total
mean life span of male and female of representative 24
countries that are classified on the base of being over
medium range in development like Eastern, Central,
Northern, Southern, and Western Africa in Africa for

example.

The standard deviation of total mean life span of
male and female (age) is as follows, 11.9 (1950 ~ 1955),
11.2 (1960 ~ 1965), 9.6 (1975 ~ 1980) . From the result,
the standard deviation of total mean life span in thg
world is reducing, so it is suggested that the differential
of mean life span in each area in the world may be
smoothed more in future.

Summary
In the initial part; against the tumor development,
the nicotinamide methyltraﬁsferase in the liver of the
tumor host showed the specific (positive type) reverse
proportional enzymic action. However, the catalase
which was used és one kind of marker generally showed
the specific (negative type) proportional enzymic action
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Table 2 Transistion of the crude death rate and the mean life span in eight representative large areas
in the world according to the estimation of the United Nations on 1980%Y

Crude death rate (%)

Mean respectively of life at the birth time (age)

Areas 1950 ~ 1960 ~ 1975 ~ 1995 ~ 1995 ~ 1960 ~ 1975~ 1995 ~

1955 1965 1980 2000 1955 1965 1980 2000
World 18.9 15.1 11.4 9.0 47.0 52.1 57.5 63.9
Developed area 10.1 9.0 9.4 10.0 65.2 69.8 71.9 73.7
Developing area 23.2 17.7 12.1 8.7 42.4 48.3 55.1 62.5
Africa 27.4 22.8 17.2 10.8 37.3 42.0 48.6 57.8
Latin America 15.4 12.2 8.9 6.8 51.2 56.6 62.5 68.1
North America 9.4 9.2 9.1 9.2 69.0 70.1 73.0 74.1
East Asia 19.2 12.8 7.3 7.0 47.5 55.9 67.6 72,7
South Asia 25.8 20.9 14.8 9.7 39.3 44.4 50.6 59.5
Europe 10.9 10.2 10.5 10.7 65.4 69.6 72.0 74.3
Oceania 12.4 -10.5 9.0 8.4 60.7 63.8 65.6 70.2
USSR 9.2 7.2 9.0 9.9 61.7 70.0 69.6 71.5
to the tumor development. The two phenomena which References

were reverse correlation each other were important to
detect the tumor development, were valuable to attend.
Also, this nicotinamide methyltransferase activity is
determining under the various enzymic conditions which
some biologic organic chemical compounds are added
as the activator.

In the final part; in Japan, the numerical estimation
about the population and the constructural component
in human society, especially, the presumed expectation
of life that the number of year was limited to 2 figures
being practical and effective was shown and was
partially compared with some other countries in the
world. The expectation of life which was calculated on
the basis of the census population was 76 years of age
for male or 82 years of age for female as the value
during the period, from 1986 to 1990, in Japan. Of
course, more higher in figure more better in precision
like the prosperity budget and realization, the
environment budge and realization. At last, the
countermeasure of the transition of the structural
component of population have to be realize instantly
like the admonition of the author on the previous
paper?). As this subject does not require more higher
figure, the above-described presumed value is thought
the suitable value for male or female in Japan.
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%213, REBOEZROUEERLILLD
ThHb, 1 BRELEDBEFELELFOEERD
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