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pertensive rats subjected to either nephrec-
tomy or ureteral ligation. ,

Discussion.  There are a number of
changes in electrolyte content of the various
tissues of the experimental rats. It is ap-
parent that most of them are probably the
result of urinary retention since they were
induced either by nephrectomy or ureteral li-
gation. For the purpose of this presentation,
there seems little need to discuss them in de-
tail.

There is a distinct difference between the
effect of nephrectomy and ureteral ligation
on aorta potassium content of the hyperten-
sive rats. Following removal of the ischemic
kidney, potassium content of the aorta falls
promptly to normal values along with the
marked decline in blood pressure. Hyper-
tensive rats with the ureteral ligature show
neither a change in aorta potassium content
nor blood pressure. The effect of nephrec-
tomy on loss of potassium from the aorta ap-
pears to be a specific response since in the
same animal there is an increase in skeletal
muscle potassium content.

It would appear therefore that removal of
the ischemic kidney eliminates a substance
elaborated by this organ which induces an
elevation in aorta potassium content in asso-
ciation with hypertension. It remains to be
demonstrated whether or not this is a pressor
substance. These results add to the evidence
that potassium content of arterial tissues has

a positive correlation with blood pressure
levels. As has been previously discussed,
this cation may influence blood pressure level
through altering arterial tone(1).

The evidence pertaining to the role of po-
tassium in regulation of blood pressure is
quite scanty in comparison to that of sodium.
The relationship of arterial tissue electro-
lytes to blood pressure was recently reviewed
extensively by Tobian(6), who stated “the
level of potassium correlates somewhat bet-
ter with blood pressure than the level of
sodium.”

Summary. Removal of the ischemic kid-
ney of hypertensive rats but not ureteral
ligation, induces a marked fall in blood pres-
sure and a significant decrease in aorta potas-
sium content. It is suggested that the is-
chemic kidney elaborates a substance which
induces hypertension and also increases po-
tassium content of arterial tissue.
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Differences in Thyroid Function of Several Strains of Mice.*t (26230)
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The reaction of the thyroid to an antithy-
roid drug differs in intensity in different
strains of the same animal species. Thioura-
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cil administration increases thyroid weight in
some strains of mice more than in  others
(1,2). Wilson(3), using increase of thyroid
epithelium and depletion of colloid as cri-
teria, found considerable differences in de-
gree of histological reaction between differ-
ent strains of mice after feeding a semisyn-
thetic diet with 0.5% sulfadiazine. The
strongest reaction was found in the C;H/Wi
and BUB/Wi mice, a less strong reaction in
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the YBR/HeWi strain, a still smaller reac-
tion in the BUC/Wi strain, and the least
reaction in the C;;BL/Fn strain.

The secretion rate of thyroid hormone dif-
fers also in different strains of mice. Hurst
and Turner(4), using Dempsey and Ast-
wood’s goitrogen technic, found a higher se-
cretion rate in Schwing albino mice than in
Rockland mice. By measuring the retention
of a tracer dose of radioactive iodine, Chai,
Amin and Reineke(5) found consistent dif-
ferences in thyroid hormone output rate be-
tween the inbred mouse strains A/Jax.
BALB ¢, C;:BR/cd and C,;BL,6.

The present knowledge of the action of
antithyroid drugs might imply that the
strains which normally have the highest thy-
roid hormone output rate are also most af-
fected by administration of an antithyroid
drug and thus will show the strongest his-
tological reaction. To test this hypothesis,
in the same strains as in the above mentioned
experiments of Wilson, 1'3! uptake and re-
tention were measured in the present experi-
ments.

Materials and methods. Male mice, 60 to
90 days of age, of the following strains were
used: BUB/Wi, BUC/Wi, CyH/AnWi,
CsH/StWi, C;;BL/Fn and YBR/HeWi. In
the YBR/HeWi strain only the yellow mice,
heterozygous for the AY gene were used. The
mice were raised on Purina Laboratory Chow,
and kept at constant temperature (78°F).
Fifteen days before experiment, 12 mice of
each strain were transferred to a basal diet
consisting of 20% Crisco, 30% Vitamin test
casein (G.B.L.), 29% Argo corn starch, 8%
powdered brewer’s veast (G.B.I.), 7% salt
mixture US.P. XII #2 (G.B.L), 4% DMa-
zola corn oil and 2% cod liver oil (Squibb).
In each experiment the mice were injected in-
traperitoneally with ca. 4 uc of a carrier-free
Nal't solution. A standard solution was
prepared containing 1/50 of the dose injected
into a mouse. Each mouse was counted ex-
ternally at 10, 16, and 22 hours after injec-
tion, and on the following days once or twice
a day. For this in vivo counting, the thyroid
region of the mouse was held in front of the
slit-formed aperture in the lead shielding of

the counter.t In order to compensate for the
extrathyroidal background and to enable the
comparison between iz vivo counts and
counts of the standard solution, the geomet-
ric conversion ration, R, was determined by
the method of Fish, Carlin and Hickey(6)
for each strain of mice. The fractional up-
take, F, is calculated as follows:

Counts/min. of mouse in vivo

R X R X 0.02

" Counts/min. of standard solution

The logarithm of the fractional uptake is
plotted against the time after dose adminis-
tration in hours. The point at which output
of I'%! surpasses uptake of I'?! is referred to
as maximum uptake. This peak is usually
reached by 22 hours after injection. After
the peak a straight regression line is fitted
by the method of least squares. The regres-
sion coefficient measures the slope of the re-
tention line and thus represents the rate of
loss of 1'3! from the thyroid. Since the or-
ganic binding of iodine is a rapid process and
since eventually most, if not all, of an in-
jected tracerdose I'3! is incorporated into
thyroid hormone, this slope is considered to
reflect the secretion rate of I'®*' labeled hor-
mone.

Results. The maximum uptake and the
regression coefficient of 7 identical experi-
ments are averaged for each strain and sum-
marized in Table I.§ Maximum uptake for
BUB,Wi, BUC/Wi and C,H/Wi mice is
around 19% (18.8%, 20.4% and 19.2% re-
spectively), whereas the C;;BL/Fn and
YBR/HeWi strains have a lower maximum
uptake (12.3% and 13.0% respectively). The
retention line is steepest in the C;7BL/Fn
mice (—0.0039) and thus this strain is con-
cluded to have the fastest output of thyroid
hormone. The BUB/Wi strain has the sec-
ond highest rate of output (-0.0025), fol-
lowed by the CzgH/Wi strain (-0.0023), the
YBR/HeWi strain (-0.0021) and the BUC/

! Grateful acknowledgement is made to Dr. F. C.
Hickey, O.P., for lending this part of the counting
equipment and for his help in this investigation. For
description, see reference (6).

§ C,H/Wi refers to the 2 sublines C4H /AnWi and
C,H /StWi, the results of which have been combined,
because they were in good agreement.



DiFreErRENCES IN THYROID FUNCTION 39

TABLE I. Average Uptake and Retention of Radioiodine in Different Mouse Strains.

Avg maximum

Reaction to 0.5%

No. of ex- uptaket Avg regression sulfadiazine
Strain periments® (%) coefficientt (Wilson, 3)
Cy,BL/Fn 2 12.3 += 1.8 —0039 = .00037 +
BUB/Wi 7 18.8 + 2.3 —.0025 = .00008 ++4+4+
C,H/Wi 3 19.2 + 1.4 ~.0023 =+ .00010 +4+++
YBR/HeWi 2 13.0 = 2.7 —-.0021 =+ .00042 +++
BUC/Wi 314 20.4 + 3.6 —.0019 4+ .00014 —++

* Each experiment represents 12 mice/strain.

t Values are given with their stand. error of the mean.

Wi strain (-0.0019). In spite of consider-
able variation between experiments, this or-
der is generally observed in each individual
experiment.| Analysis of variance showed
that the variance attributable to strains is
highly significant (P<C0.005).

Discussion. The order in which the strains
in the present experiments have been found
to rank in their normal thyroid hormone out-
put rate does not parallel the order of de-
gree of histological reaction after sulfadiazine
feeding (Wilson,3). This does not support
the hypothesis that the strain which normally
has the highest thyroid hormone output rate
would be most affected after administration
of sulfadiazine, and thus show the strongest
histological reaction. Degree of reaction fol-
lowing sulfadiazine treatment is thus not di-
rectly dependent upon the normal rate of
thyroid hormone output. The order in which
the strains in the present experiments can
be arranged according to their maximum up-
take also does not coincide with the order of
the reaction to sulfadiazine. The maximum
uptake is an index for the function of the
thyroid in so far as it is dependent upon the
iodide concentrating ability of the thyroid,
but the value found for the maximum uptake
is also influenced by rate of output of iodine
by the thyroid. In the present experiments
no inverse relationship was found between
the order of output rate and maximum up-
take of the strains. Therefore, the differ-
ences in maximum uptake among the straing
reflect true differences in rate of I'*' uptake.

It was expected that differences in thyroid
function between strains could be explained
by the assuraption that in one mouse strain

|| Detailed results are listed in Ph.D. thesis of the
author, University Microfilms, Ann Arbor, Mich.

the pituitary-thyroid axis operates at a
higher level than in another strain. D’Angelo
(7) and coworkers found that the pituitary-
thyroid axis functions at a much higher level
in the rat than in the guinea pig. In the
rat the thyrotropin content of blood and
adenohypophysis is high, the thyroid takes
up a large percentage of injected I'*! and se-
cretes T'31 relatively fast; whereas in the
guinea pig thyrotropin content is low and
rate of I'3' uptake and output is slow. If in
one mouse strain the pituitary-thyroid axis
operates at a higher level than in another, the
strain with the highest thyrotropin content
should have the highest uptake of I'%!) the
largest output rate, and the most hypertro-
phied thyroid in case of intervention with
the normal thyroxine production by sulfadia-
zine. This was not found in the present ex-
periments. The thyrotropin content of the
pituitary is not known, but a strain with a
high maximum uptake did not necessarily
have a fast output rate, nor a strong reaction
to sulfadiazine. This lack of correlation be-
tween the 3 indices of thyroid function meas-
ured leads to the conclusion that in these
strains each index reflects the pituitary-thy-
roid interaction in its own way, independent
of each other.

Summary. 1'% uptake and retention by
the thyroid of several strains of mice was
measured with an iz vivo technic and com-
pared with the histological reaction of the
thyroid to sulfadiazine administration. The
order in which the strains of mice rank in
their thyroid hormone output rate was found
not to parallel the order in which the strains
rank in their histological reaction to sulfa-
diazine. Degree of reaction to sulfadiazine
is thus not directly dependent upon the nor-
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mal rate of thyroid hormone output, but they
represent 2 separate independent aspects of
the pituitary-thyroid axis.
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Early workers(1) observed that the latent
period in passive anaphylactic sensitization
in guinea pigs varied with different routes of
administration of the antiserum and was
shortest following intravenous injection. For
example, after intraperitoneal administration
of antiserum, Doerr and Russ(2) obtained
the best results by permitting 24 hours to
elapse before challenging. This interval was
shortened to 4 hours by injecting the anti-
serum intravenously. From these and simi-
lar observations, the natural deduction was
made that the intravenous route of passive
sensitization was more uniformly effective
than other routes (3, cf4, p143). In their
quantitative studies of passive anaphylaxis,
Kabat and coworkers injected antiserum by
the intravenous method and challenged after
an interval of 48 hours. Under these condi-
tions, they showed that about 0.03 mg of
antibody nitrogen from either rabbit or
guinea pig antiserum produced uniformly fa-
tal sensitization when the animals were chal-
lenged with adequate doses of antigen (cf4,
pl44). However, because of its greater con-
venience, many contemporary investigators
continue to use the intraperitoneal route for
passive sensitization with the interval be-
tween injection of antiserum and challenge
ranging between 24 to 48 hours(5.6.7). The

*The authors gratefully acknowledge technical
assistance of William J. Stein.

present communication deals with a quanti-
tative comparison of the effectiveness of the
intravenous and intraperitoneal routes of
passive sensitization when the interval be-
tween sensitization and challenge was main-
tained at 48 hours.

Comparison of effectiveness of the 2 routes
of sensitization was accomplished by deter-
mining the median sensitizing dose (SDj0)
of antibody nitrogen by the 2 methods and
by determining the median lethal dose
(LD;g) of antigen in animals passively sen-
sitized with uniform doses of antibody by
both routes.

Materials and methods. Rabbit antibodies
to dextran were used to produce passive
anaphylaxis in guinea pigs. The antiserum
was produced by injecting rabbits with sa-
line suspensions of formalin-killed Leuco-
nostoc mesenteroidest (Strain NRRL B-
1424(8)) that had been cultured in sucrose
broth. Such antiserums give strong precipi-
tin reactions to purified dextrans prepared
from sucrose broth cultures(9). The serum
was analyzed by the quantitative precipitin
method of Heidelberg and Kendall (cf 4,
p59) and found to contain 1.45 mg of anti-
body-N per ml.

For determination of the SDj;o of anti-
body-N, 2 groups of 60 guinea pigs each,
weighing between 280 and 320 g, were sensi-

t Provided by Dr. H. M. Tsuchiya, US.D.A.



