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Relationship between aging and cancer in men and animals

with special consideration on oral carcinoma

Atsushi Urago

Department of Oral Pathology, Kagoshima University Dental School

Abstract

There are many evidences that incidence of cancer, especially of oral and lip carcinoma in
human increases with age. Notwithstanding considerable variations in types of the spontaneous
tumors, experimental animals also demonstrate age-related increase in tumor incidence.

The available data on a number of experiments involving administration of chemical carci-
nogenic agents to laboratory animals of different ages are inconsistent and rather controversial,
because age-related decrease and increase in the sensitivity of cells and tissues to the
carcinogen or no effect of age at all are widely observed.

Metabolic activation and/or inactivation of a carcinogenic compound is undoubtedly one of the
most important factors modifying the effect of aging on carcinogenesis. In the recent analyses,
age-related changes in the activity of enzymes metabolizing carcinogens determine the effective
dose of a damaging agent or its active metabolite. Nevertheless, it seems that at present the
related data are too scarce to postulate a leading role for the age-related dynamics of carci-
nogen.

It is also discussed in this paper that during normal life, radom heritable changes may occur
by accident in many cells. When certain such changes are fully accumulated in a single (or a
small number of) particular cell, the result may be proliferation into a recognizable cancer.
However, of all the heritable changes that might occur in a cell, the majority will presumably
ignoring lethal changes and irrelevant to carcinogenesis. In old age most cells must have
suffered many non-lethal heritable changes by the same general mechanisms being involved in
carcinogenesis. Many investigators have suggested that this accumulation of somatic changes is
the fundamental process of aging. These random heritable changes arised in the particular cells
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of an organism would presumably affect not only the timespan of aging, but also that of carci-

nogenesis. If this is true, the age-associated accumulation of a carcinogenic dose acquired for

tumor induction in susceptible individuals is a priori an important factor of an increase

of frequency of cancer in old ages, even if aging itself does not affect carcinogenesis.
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Fig. 1 : Death rate of the cases with carcinoma of lip and oral cavity per 100.000 population by age: Japan
1989%

Table 2 : Number of Autopsy Cases with Oral and Lip Carcinoma(s)‘”

Age (years) 0-9,10-19 | 20-29 | 30-39 | 40-49 , 50-59 , 60-69 ( 70-79 , 80-89 [ 90- Total

Total Number of

Autopsy Cases 930 412 504 940 2706 6274 9432 9928 4963 513 36602
Carcinona(s) of 0 0 0 0 0 2 0 3 0 0 5
Lip
Tongue 0 0 0 6 16 20 21 27 6 5 101
Gingiva 0 0 0 0 1 4 9 6 3 0 23

Other Site of
Oral nucosa 0 1 0 0 5 18 18 18 13 2 75

Total 0 1 0 6 22 44 48 54 22 7 204

Oral Ca/Autopsy
(¢} 0 0.2 0 0.6 0.8 0.7 0.5 0.5 0.4 1.4 0.6
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BCBETAIEETH Y, BEAMICEDROMRERN
BB FFICEEL T 5,



10 W o® B %

Fischer | Fror or |Marciooter| uccer | Masiter | Hars i i
h Tonge l mouth |grgva | mucoss | gngve | oelste | o | Leoma | Teaches ;E'“’“”I mach | Others Timeidayst
Yowg:- 1| O | O . ] : 147
3 o | (o] ) o 168
s! o | o o o i ! s
1| e ® o ; l petiasis heoatis ? 209
9| @ (o] 0 (o : Asp i an
w| o ° c* o o o) Asp [
B e i ! "o o ! l 192
5 @ | o o '8 . | | ;om
7 e | l | \ ° o ! [ Aso [ 26
1wl o 1 ° 0 ) ' ‘ | Lo
al e | o 1 e I o ! i e
Bl e o | | ! i 5 .18
Asm| O | O o o | o | i i i ip i 5
© i ; i ' Gastric tumor—Blooding ) 30E
s| o | o | ) ) oo ! o ' ! "
a7 O o] (o] ‘ ! 216
n e ° I o o] ; m
9N o [ (o] ' ) 180
s o * (o} o i ! i Carcinoma of the exter. | 365
3 X ! I nal suditory mestus | |0
!
a| e ° o o° o o ‘ | o
9 o [ ] L ] o (o] [e] ‘ l 3
wm| ©° [ (] o Tumor of the back 35
wl o ) o o | o Aso 2
105 o* o [ J o k-2
0 [ o (o] o 40
109 [e)d [} (o] [o] (e} o Renel calcinosis and 206
Testicular abscsss
@  Msciive carcinoms mesmring more than 7mm in its largest dlameter.
@°  Muitiole carcinamas with o or more messive carcinomaial
O Corcinoma measiring less then Tmm in s lergsst dlamater.
O°  Multioh cartinamas without & Massive Carcinome.
Uo Corcrome of the ko
Aso  Asciration pneumonia.

Fig. 2: Summary of the autopsy findings of young and aged, male Fischer 344 rats treated with 4NQO'?’. Note
that the incidence of large, mass-type carcinomas (massive carcinomas) of the tongue of the aged rats was

lower than the young rats, in spite of that the mean survival time of the aged rats was longer than the

young rats (see also Tables 3 and 4).
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BrdU-Labeling Index of Tongue
Epithetium of Male F344 Rats

Mitosis Index of Tongue
Epithelium of Male F344 Rats

T+

7

f
1 " . L%“““E
L'? { |

Aged

|

Young Aged
ttest *p<00). ‘o= Nonsignficent

Young

@ A Rat Treated with 4NQO for & Weeks
A Control Rat without §NOO

Fig. 3: BrdU-labeling (left)-, and Mitosis (right) -Inde-
xes of the surface epithelium of the tongues of
young and aged, male Fischer 344 rats with or
without 4NQO treatment for 4 weeks'” . The
Indexes are expressed in terms of the number
of epithelial cells in 1mm length of the tongue
surface. Both Indexes are statistically signifi-
cantly different between the treated young and
aged rats, and also between the treated and
non-treated rats of each group.
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Table 3: Survival Time of Young
Treated with 4NQO'”

and Aged Rats

vSexEN"lhnge . Mean

1 ’ ]

*

' S.D.
' ' ) '
U . L
Voo . :
Fischer 344 Young | M }12!147-231 ! 193.1 | 26.4
' ) ' . I
Aged ' M :135180-365 « 257.4 | 58.8
I : :
r v T T
Lo ' :
Sprague-Dawley Young | M , 20 ) 153-238 « 193.1 1 26.8 NS
] ' ] : f ]
" F 120144-239 ! 190.5 | 24.8
' ' ' ) ]
{MeF 40 | 144-239 | 191.8 | 25.5
( ' ' | '
Aged ! M (17]153-289 | 225.1 ; 33.51P
. ! '
| F :195180-308 ! 241.5 | 36.2
] . ' v
' 361 153-308 | 233.7 | 35.4
Vo : i
T v ) ‘_ T
] 1 ! ' )
Dark-Agouti Young | M : 12| 126-217 1 173.9 ; 3o.zﬁ
i
)
Aged |
I

1
M 113131-238 | 185.7 | 29.0
]

’

t-test : P<0.01

NS : Non-significant
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VI. #{tEBenig

RS 7 BB 2 3B KI5 L, 1)
7Oy LB BREMBIC S EREHIVD, S
oy LBc kAL, BE-BEF - -BMLREO—HEHD
IMBR L LTRBT 2 ERBRO 0 S F AG#HE
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Table 4: Incidence of Massive Carcinoma(s) of the Ton-
gue in Young and Aged Rats Treated with
4NQO'?

- . Nuber of Rats with ,
sac N | Massive Carcinoma(s) | %

: ; E of the Tongue :

Fischer 344 Young

dcmimceee -

H :
) ' NS
Sprague- Young ! M 20 | 16 :80.0]
t ’ 1 O
Dawley ' F ;20 16 1 80,0
. T '
TMeF 40 32  80.0 155
' N !
Aged | M 117 | n :64.7]“5
1] ] 1
1 [ ]
LE o9 12 163.2
N t 1 ]
IMeF | 36 23 163.9
L} 0
.
[

chi-square test : *P<0.01,

NS : Non-significant
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FONHLI L LERBLTIHTH D, BEEM
HTRARNERT TFHEEDBE, mRNA HBOR
#E(L, DNA HEKIZE2C %1832, DNA SREEEOE
1k, DNA XZBEATHDLNIBEIRI - 72 L X i2EE
BEIEZELIC L 23 L OBLIBILOBE L %
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Morphological aspects on the fluid flow in the dentine (1II)

—On blood capillaries in the rat incisor pulp—

Teruhiko Semba, Shoji Tabata, Kaoru Wada & Takako Nakama

Department of 1st Oral Anatomy, Kagoshima University Dental School,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract

(1) To study the three—dimensional structure of rat's incisors, we prepared resin casts and
observed them through the scanning electron microscope. The findings concerning the arterial
and venous distributions indicated that the body fluid pressure increases at the labial part and
decreases at the lingual part. Judging from the distribution of arteries, each of the lmm—long
cylinders forming an incisor may be a biological unit with regard to the body fluid.

(2) We observed two types of blood capillaries by transmission electron microscope(TEM). One
was a continuous capillary wall and the other was a fenestrated capillary wall. The former were
found chiefly in the basal portion of the incisor and the latter were only in the incisal portion. It
seems that this distribution of capillaries is related to their function,i.e,the mineralization of den-
tine.

(3) The blood capillaries were studied by TEM of thin sections and examination of
freeze-fracture replicas. In this method, en face views were obtained of occluding junctions be-
tween adjacent endothelial cells of capillaries in the pulp. The tight junctions were macula
occludens,not perfect zonula occludens. The fenestrated capill;ries of the dental pulp differed
from those of the intestine in their distribution pattern and density of fenestrae.
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FFig.1 Light micrograph. Rats were infused with HRP
via the V.jugular. The tracer reached not only
the pulp (P), but the predentine (PD), dentinal
tubules and the dentino-enamel junction (DE) via
the intercellular space of the odontoblastic
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gining of its infusion.
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Fig.2 Rat’

Arterial trunks are arranged in the median

incisal tooth taken by light microscope.
plane (arrows) of the dental pulp. Venous
trunks (arrow heads) run along both sides of
arterial trunks and line up in the sagittal plane.

E:enamel, D:dentine, OD:odontoblasts
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FFig.3 Resin cast. Arterioles(arrows) are distributed

mostly where enamel is formed, and extend
approximately 1.5mm in length in the direction

of the long axis. 50X

IFig.4 Scheme: Arterial trunks do not branch sideway
until they completely cover their respective dis-
tribution spheres.

itﬁﬁﬁﬁﬁn

LA EEBENDLDT, Figh®

PR & - THEZ T TWA 2 & vy,
EC, BN E L 2z AIEDIR 0 45 A B X 0 53 By

APz & o TR A%, S B oL L 72 TR
FHoEZTL Omm~ 1. 8mmOFEPHIZ ATV A, =
NLEAMMEVWI ETHAEA, T v bFHUMEEm
ATV E EIZE—HIZL. 5mmfi i E T A L wbilT
WHEDIZFHLL BPTWwE, TZFTHILALZ LA
B, UIHTEE e MAE & 2T M~ ORIR 2 45 AT 1E &9



18 il rEr - HMIEE - RO - T

Arteries

Veins

Fig.5 Scheme of the distribution of blood vessels in the incisal pulp.
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[ig.6 Resin cast. Arterioles extend as far as the middle
of both sides along the curving surface of the den-

tal pulp (arrows). 60X
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s

Fig.7 Resin cast. CN:blood capillary network, SC:sub-

odontoblastic capillary, A:arteriol, V:venule 120X

FFig.8 Resin cast. Surface view of the blood capillary
network. 90X
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Fig.9 Resin cast. Venous trunks(V) have branches
everywhere, receiving the blood running nearest

to themselves. 50X
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Fig.10 The odontoblasts are 50 zm in height. Many fenestrated capillaries are shown near
the terminal web (TW) of odontoblasts. 1,750 %
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FFig.13 A network of capillaries (CAP) al near the terminal web of the odontoblasts. Continuous capillaries may

change to the fenestrated type (arrows) in this portion. There are roughly twenty odontoblasts (OD) sur-

rounded by capillaries, R:erythrocyte, W:ileukocyte 2,000 X
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Fig.14 Diagram of the distributions of capillaries and odontoblasts in the incisal pulp of a rat.
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” Streptococcus milleri” D%y 3R & EEE )&%

BIRERFWRER  FRREE M
Classification and clinical significance of ” Streptococcus milleri”

Tsuyoshi Yakushiji

Department of Preventive Dentistry, Kagoshima University Dental School,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract

One of the reasons why many microbiologists and clinicians have been interested in "Strepto-
coccus milleri” is that the streptococcus is not only part of the human commensals found in the
mouth, nasopharynx, throat, gastrointestinal tract and genitourinary tract, but also has frequent-
ly been isolated from a wide variety of human infections, particulary from suppurative lesions.

Another reason is that taxonomy and nomenclature of "S milleri” have been confused. Colman
and Williams have claimed that "S. milleri® could be classified as one of viridans streptococci.
whereas Facklam has not agreed the epithet "S. milleri” and proposed two approved names by
lactose fermentation. Since then, many taxonomies and nomenclatures have been proposed by
many researchers. Recently, "S. milleri” was genotypically classified into three distinct taxa, i.e.
S. intermedius, S. constellatus, and S. anginosus, and this would be the last word on the tax-
onomy of "S. milleri”".

Some "S. milleri” isolates caused dental caries, submandibular and subcutaneous abscess, and
endocarditis in experimental animals, although the virulence factors of "S. milleri” have not been
fully ascertained. Considering that "S. milleri” would be classified into the three approved spe-
cies, the pathogenic mechanisms of the streptococci and possible associations between the
approved species and specific infections will need to be studied in order to enhance the better
understanding of the clinically significant streptococci.

Key words
"Streptococcus milleri”; classification: clinical significance; animal model; virulence factors.
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1906 Andrewes & Horder (9) . anginosus HERUASID)

1934 Long & Bliss (6) minute B-hem. str. group F

1944 Mirick et al. (5) S. MG non-hemolytic

1953 Kraus et al. (58) Group F, S. MG non-hemolytic, group A, C, F
1956 Guthof (2) S. milleri S. MG {2 ¥6if\, o-hemolytic
1962 Ottens &Winkler (4) Group F, indiffernt & hem. str.

1972 Colman & Williams (3)  S. milleri ROWKES. milleri (ZH—
1974 Holdeman & Moore (10)  S. intermedius, S. constellatus Peptostr., Peptococcus % LR
1974 Edwardsson, Mejare, S. milleri, minute-colony-forming

) Hardie, Bowden, Poole, £ -hem. str.

977 Wilson (23, 49, 56, 65,

! 103, 104)

1977 Facklam (7) S. MG-intermedius, S. anginosus-  FEFSIMYE L 48R % 10 W< 5

constellatus H

1978 Lutticken et al. (22) resembling S. milleri HEAHUR E R&K

1979 Ball & Parker (40) S. milleri % OERME» 558

1980 Pullian (97) S. intermedius-MG-anginosus

1981 Shiaes et al. (46) S. milleri & S. anginosus B-hem. & F B % S. anginosus
1982 Ruoff & Kunz (42) S. milleri group Rkt DMIRIT R 2R 2 B
1983 Drucker & Lee (14) S. milleri GCHEA 6 S. milleri {3~7H
1984 Kilpper-Balz & Schleifer  S. milleri, S. anginosus, S. GCHlAs 2 5

16) constellatus, S. intermedius
1984 Facklam (8) S. anginosus groups A, C, F, G, BTk “S. milleri" &\ ) 2R b
S. intermedius,.S. constellatus uJ

1986 Hardie (105) S. milleri group Bergey's Mannual

1987 Coykendall (13) S. anginosus DNA-DNA hybridization

1989 Whiley & Hardie (19) S. milleri % 3 MET-RIC DNA-DNA hybridization

1991 Whiley & Beighton (18) . anginosus, S. constellatus, DNA-DNA hybridization

S. intermedius

%, hem.: hemolytic, str.: streptococci.
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#2 S milleri” DIHFEE—hIpEBR—
BREFE FE (XMW Bhi R LEEGh: b
1958  Mergenhagen et al. (81) Py BTIBRES S inter. LS. aureus O [6|F§EEYE D A 554
1977  Rosan & Kolstad (106) Fv b iAfh BEAhES SRS S, sobrinus 6715 & B ifiv»
1978  Drucker & Green (75) S v b Bafih M RIEIL S. mutnas X D EGVAS S
salivarius, S. mitis, S. sanguis, & 1) ifiv®
1982  Haraief et al. (86) 59 b LR
1982 Yersinetal. (87) KR LR
1983  Hig (77) 5 v b g fh WikoSfAck, PRSIV
1984  Brook & Walker (82) YR BETRE REBROBEILHA
1984  Brook et al. (80) TYR ETERE  BeRRC X ) REENENSGE S
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Vi, Fox b S miller \ZFEREO TR ED R B L
Twb (Fig. 1),

Fig. 1. Ultrastructure of S. milleri NCTC 10708 cells
obtained by [reeze-substitution fixation. Note
fuzzy coat (arrow head) on the outer cell sur-
face.
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