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TABLE I.

Material injected Dilution Amount, ce No. % cancerous
Plasma* 0 1 15 7
Cell-suspension* 1:2 1 10 60
Plasmat 1:2 1 10 50
Plasmat 1:2 0.5 11 36
Celi-suspensiont 1:2 1 22 18
Cell-suspensiont 1:2 0.5 13 46

t Donors—miece with spontaneous mammary cancer, preliminary data.

* Donors 75 to 105 days of age.

TABLE T1I.

Dilution No. injected % eancerous No. Y cancerous
1:5000 22 41) -

b 41 46
1:1000 19 53 |
1:100 18 28 18 28
1:10 19 11)

50 8

1:5 31 7

nursing influences the incidence and/or aver-
age cancer age, this may not be the case in
older mice that receive injected material.
When mice 3-5 weeks of age were injected
intraperitoneally with extracts of mammary
tissue containing the milk agent, more mam-
mary tumors have been observed in the mice
that received the more dilute suspensions.
Although many of the animals are still under

observation, the data indicate that further
work is essential to account for the results.
There are several possibilities: (a) the pres-
ence of an inhibitory agent; (b) destructive
effect by autolysing enzymes; (c) the devel-
opment of active immunity with the injection
of massive doses; (d) genetic differences be-
tween hosts and donors; etc.
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Dental Caries in the Cotton Rat. V. Influence of Strain Variation on the
Caries Susceptibility.*

B. S. ScaweiGerT, JaMEs H. Suaw, C. A. ELVEHJEM, AND Paur H. PHILLIPS.

From the Department of Biochemistry, College of Agriculture, University of Wisconsin,
Madison.

The effect of diet on the extent of tooth
decay in the cotton rat has been studied in a
series of investigations.!234  Considerable

* Published with the approval of the Director
of the Wisconsin Agricultural Experiment Station.
Supported in part by a grant from The Nutrition
Foundation, Inec., and National Livestock and Meat
Board. The authors wish to thank Anna Lou
Hansen for assistance with this work.

1 Shaw, J. H., Schweigert, B. S., McIntire, J. M.,

variation was observed in the incidence and

Elvehjem, C. A., and Phillips, P. H., J. Nutrition,
1944, 28, 333.

2 Shaw, J. H., Schweigert, B. S., Elvehjem, C. A.,
and Phillips, P. H., J. Dental Res., 1944, 28, 417.

3 Schweigert, B. S., Shaw, J. H., Phillips, P. H.,
and Elvehjem, C. A.; J. Nutrition, in press.

4 Shaw, J. H., Schweigert, B. S., Phillips, P. H.,
and Elvehjem, C. A.; Proc. Soc. Exp. BioL. AND
MED., in press.



45

STRAIN VARIATIONS AND CARIES SUSCEPTIBILITY

<(8e6T ‘PLog puv WALQ) SIJRX " pup dot
Wodg poutryqo sw pozsipue L[uo1ISULIs sdnoad oyl acy

88°L 01 09

(S 'V M S younos
-) woly poduer g 10y sonjgd P UL

O3 QUIAIPIIY PUD (AN IIRIT

Wy pabororg Nl 210f 81QVL (PINSHIVIY

‘e "oN 03 patvduwoo se jueayuds LS «

+¢ +11-0 0T ¢ -0 2 +3¥ +¢8 -¢3 ¢'8T Le%1 2 €03
+2 +355-0 'y yi-0 14 +99 +¢€8 -¢¢ £'¥3 83-61 i 003
+3 +% -0 oL ¢ -0 g e +1% -L1 %1 6T-0T 9 X
0 0 ¢ +¢9 +G01-8¢ L'%3 0€-38 4 €01
0 0 . +¢L +¢8 -89 $3 1313 3 10T
+g¢ +8¥% -0 LTl 91-¢ ¢ (831 ‘231) 61
428 +6¢ F¢ 021 0391L g (&zT‘P31) 8T
- - — — - +08 +¥51-65 L93 1e-e1 g (8% ‘93D L1
+€11 +8¢1-82 0'1e 0%-93 g roT
+68 +911-09 '83 18-85 Y 91
1¢°3 +€I1 +9¢1-LL £¥'s 1'€¢ 6283 1t 31
0 0 1 +¢11 +031-901 00¢ 1€-63 o gl
0 0 1 V83 +c¢ +60T-0 i 861 €80 ¢r ol
- — - — - *9'F8 +o0¢ +09 -€1 0T 0'€T £€6°¢ L 11
+11 +81-0 €9 £1-0 ¢ +%6 +66 -98 0'¥e cg-¢¢ ¢ 0T
+8 +o01-¢ 0'¢ ¢ -1 3 +101 +931-98 £'ce $€-0¢ 4 6
+¢ +¢ -0 0L ¢ -0 g +8'1¢ +1¢ +0TI-8T 6'6T $¢-31 138 L
+91 +55-6 11 11-8 ¢ I +3501 +¢e1-¢¢ $'G¢ 6€-G% 9T 9
— — — - — 4001 +1¢1-29 e'1e 1855 8T g
+91 +¢€-0 19 91-0 L L +68 +8%1-13 03 L'83 68-91T eT 3
3y aduuy 3ay aduey spuwiue (ones ) 3avy aduvy (ompea ) 8ay adury s[puiug *ON
—_ — — JoON AIUBLIBA —_— aauprIea —_— JO 'ON 30038
SUOISI[ SNOLIBD SUOISI[ SNOTIED Jo sis{euy SUOISI[ SNOLIBY jo sis{|puy  SUOISI] BNOLILY juoded
3O JUIIXY Jo 'ON JO JuIXyL Jo roN
\ — —

s}o1p uadorien-uoN

sjo1p oruwadorie)

“SUOTST] STMOLI) JO JUQIXJ] PUR 2IUIPIUL UG WOLIBLILA ureals Jo 39039

T AIdVL



46 STRAIN VARIATIONS AND CARIES SUSCEPTIBILITY

extent of carious lesions in offspring from
different parents. A study of these variations
is presented in this paper.

Experimental. The incidence and extent of
carious lesions were observed in rats when fed
diets containing soluble sugars and when fed
dextrin or stock rations by the procedures
outlined in earlier work.»* The former ra-
tions are referred to collectively as cariogenic
and the latter as non-cariogenic. Pairs of
stock animals designated from 2-19 inclusive
are from our stock colony, and pairs 101-103
were purchased as adults from Florida.t
Young animals (30-50 g in weight) were ob-
tained from Michigan.t Six of the latter
animals were fed the sucrose basal diet! and 5
were fed a stock ration for 14 weeks. These
groups have been designated X. The remain-
der of the animals from Michigan were used
for the stock colony (pairs 200-205). Off-
spring from these animals were used to test
their susceptibility to caries as described in
earlier work.1»® The incidence and extent of
the carious lesions in offspring from each pair
of parent stock from the Wisconsin, Florida,
and Michigan strains are presented in Table I.
A statistical analysis of the data for offspring
from our stock colony is also presented. The
incidence and extent of caries in each case are
compared to those of the offspring from
parents No. 5. Only those groups where 7
or more animals are represented have been
statistically analyzed.

Results. 1t is evident from the data that
offspring from different parents as well as
animals from the same parents show a wide
variation in caries susceptibility. It should
be pointed out that the offspring represented
in the Wisconsin strains (Nos. 2-14) are
representatives of litters obtained over a period
of 16 months. This long period may increase
the variation within the total number of
brother-sisters tabulated. Within the Wis-
consin strains, offspring from parents No. 2, 5,
6, 9, 10, 13a, 14, 16, 16a, and 17 have a

t Purchased from the Hegener Research Supply
Company, Box 224, Indian Beach, Sarasota, Florida.

1 Obtained from Michigan State Board of Public
Health.

much higher average incidence and extent
than those from parents 7, 11, 12, 18, and 19.
Within any experimental series, animals from
the latter stock have a lower incidence and
extent than those of the former. The differ-
ences between the offspring from No. 5 and
those from No. 7, 11, or 12 are highly sig-
nificant. The small differences observed when
offspring from No. 5 are compared to 2, 6, or
14 are not significant by statistical analysis.
An extremely low incidence is observed when
the non-cariogenic diets were fed as compared
to the caries index of the brother-sister ani-
mals receiving the cariogenic diets. Offspring
of the less susceptible strains can be used for
experimental comparisons since an adequate
difference in the incidence and extent of tooth
decay has been observed between the animals
fed the cariogenic and non-cariogenic diets.

It has been observed that offspring from
parents No. 12 have been the most variable in
the degree of tooth damage. In fact one
offspring from this pair was devoid of caries
and another animal from a subsequent litter
had 33 cavities at the end of the 14-week
experimental period. These variations show
the necessity of adequate distribution of
animals from various parents within a given
experimental series as has been pointed out
earlier? Variations between siblings of one
litter from one pair of breeding stock are much
less than for all the siblings of all litters from
that pair.

Second generation offspring from No. 12
(No. 18 and 19) also show low susceptibility
to dental caries. The amount of tooth damage
obtained is similar to that in siblings of the
parents. Thus it appears that susceptibility
is influenced by inheritance. Matings made
subsequent to these observations will further
elucidate the effect of inbreeding and of cross-
ing susceptible and resistant strains on the
incidence and extent of tooth decay.

The offspring of the Michigan and Florida
stocks show a lower susceptibility to dental
caries as compared to the susceptible Wiscon-
sin stock and approximate the more resistant
Wisconsin stock in the degree of suscepti-
bility.
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Discussion. Hunt and co-workers® have
studied the inheritance of susceptibility to
dental caries in the white rat, and have
obtained in a series of 12 generations, a marked
increase in susceptibility by inbreeding suscep-
tible strains. They could decrease the suscep-
tibility of the resistant strains by similar
means. McClure and Arnold® in a study on
the influence of fluorides and iodoacetate on
the incidence of caries in the white rat have
pointed out a difference in caries suscepti-
bility of offspring from different parent stock.
Arnold” has also observed that a difference
in caries susceptibility existed in hamsters,

5 Hunt, II. R., Hoppert, C. A., and Erwin, W. G,,
J. Dental Res., 1944, 23, 385.

6 MeClure, F. J., and Arnold, F. A Jr., J. Dental
Res., 1941, 20, 97.

when offspring from different parents were
compared. These observations indicate the
importance of heredity as a factor in the pro-
duction of experimental dental caries and also
point out the necessity of recognizing this
factor in designing properly controlled experi-
ments, especially where animals are of hetero-
geneous stock.

Summary. A difference in susceptibility of
different strains of cotton rats to dental caries
has been observed and shown to be statis-
tically significant. Preliminary results from
second generation offspring indicate that their
susceptibility is similar to that of the parent
stock.

7 Arnold, F. A, Jr, U.
1942, 57, 1599.

8. Pub. Health Rep.,
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Effect of Cardiac Cycle Length upon Magnitude of Ventricular Gradient.

RicHARD AsHMAN, FREDERICK P. FERGUSON, ALICE INGRAHAM GREMILLION, AND
EpwiIN BYER.

From the Department of Physiology, Louisiana State University Sclool of Medicine.

The ventricular gradient of Wilson! may be
defined as the net electrical effect of differences
in time course of repolarization of different
parts of the ventricular muscle as this effect
is projected onto the frontal plane of the
body. In the electrocardiogram it is meas-
ured by the mean manifest net area of the
QRS-T group of deflections. In previous
papers®? it has been pointed out that the
magnitude of the gradient varies inversely as
the heart rate or directly as the average cardiac
cycle length. The present report seeks to
explain this relationship.

Three main procedures were used. In one,
the string galvanometer recorded the action

1 Wilson, F. N., Macleod, A. G., and Barker,
P. S, Ir. 4. Am. Physicians, 1931, 46, 29.

2 Ashman, R., Ferguson, F. P., Gremillion, A. I,
and Byer, E., Am. J. Physiol., 1945, 143, 453.

3 Ashman, R., and Byer, E., Am. Heart J., 1943,
25, 36.

current derived from the apex and base of
the excised turtle ventricle, in air. Apical
negativity yielded an upward defiection.
Records were obtained when the ventricle was
driven at various rates, as shown by the cycle
lengths in Table I. In a second set of experi-
ments the apex was cooled, though, as the
irregularity of the results shows, no attempt
was made to keep the temperature constant.
Table I also shows the Q-T interval for each
cycle length, and the net area of QRS-T in
units of about 30 microvolt-seconds. The
method of measuring the areas has been pub-
lished elsewhere.* Since the initial deflections
were small, the larger part of the net QRS-T
area is within the T wave, except when the
cycles were short.

It may be observed that the net areas are

4 Ashman, R., Byer, E,, and Bayley, R. H,, 4m.
Heart J., 1943, 25, 16.



