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different age groups varied within a narrow 
range. Samples of tissue lost from 68-7670 
of wet weights following drying. Likewise, 
amount of collagen in tissue, calculated from 
hydroxyproline values, did not vary signifi- 
cantly for various age groups. Amount of 
collagen in tissue samples of all age groups 
studied was between 0.5 and 1.5.I.. 

Discussion. The content of RNA in an- 
terior pituitary tissue does not vary markedly 
from one age group to another. Higher val- 
ues obtained for rats of Group 111 sacrificed 
by decapitation cannot be explained by any 
alteration in experimental procedure. For 
most age groups studied, there are no signifi- 
cant differences in RNA values obtained after 
sacrificing rats by either of the 2 methods. 
Stress produced by subjecting animals to 
ether is probably of too short a duration to 
influence nucleic acid changes. No explana- 
tion can be ofiered to account for the higher 
RNA values observed in Group I1 rats sacri- 
ficed by ether overdosage compared to the 
same age group sacrificed by decapitation. 

Tissue content of RNA is not influenced by 
variation of degree of hydration or collage- 
nous connective tissue infiltration from one 
age group to another. There are no differ- 
ences in these 2 constituents among various 

age groups. Use of hydroxyproline deter- 
minaticns as index of amount of collagen pres- 
ent is reliable. Only collagenous connective 
tissue contains this amino acid in any appre- 
ciable amount (4 ) .  

A study was made of RNA, 
water, and collagen contents of adenohypo- 
physes of rats of various age groups from 35 
days to one year old, sacrificed by decapita- 
ticn or an overdose of ether. There were no 
significant differences in level of RNA in tis- 
sue from one age group to another. Concen- 
tration of anterior pituitary nucleic acid was 
not influenced by manner of sacrifice for most 
age groups studied. Contents of water and 
collagen in the tissue were similar in young 
and old rats. 

Summary. 
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Dihydrotachysterol (AT 10) and Mammogenesis in Ovary-Thyro- 
Parathyroidectomized Rats.* (25920) 

R. VON BERSWORDT-WALLRABE,~ AND C. W. TURNER 
Dept. of Dairy Husbandry, UniveiTsity of Missouri, Columbia 

Continuing study of mammogenesis in 
ovary-thyro-parathyroidectomized female rats, 
influence of estradiol benzoate (EB) and pro- 
gesterone (P) with thyroxine (T4) and dihy- 
drotachysterol (AT 10) were compared. 

&laterials and methods. Sprague-Dawley- 
Rolfsmeyer rats were ovary-thyro-parathy- 

* Contribution from Mo. Agr. Exp. Sta. Journal 
Series S o .  2167. Approved by Director. 

t Research Fellow, Dept. of Animal Physiology 
and Animal Nutrition, Univ. of Goettingen, West 
Germany. Present address: Univ. of Goettingen. 

roidectomized, injected, killed, and DNA of 
mammary glands determined under standard- 
ized conditions described( 1). AT 10: was 
given every second day by stomach tube. 
Completeness of thyroidectomy checked by 
P1 uptake described ( 1 ) . Group I received 
1 pg EB plus 3 mg P. Group I1 received in 
addition 20 pg,/lOO g AT 10. Group I11 re- 

$ Kindly supplied by Sterling-Winthrop Research 
Inst., Rensselaer, N. Y. The commercial solution of 
AT 10 or dihydrotachysterol (Hytakerol) contains 
about 1250 pg of active principle per ml. 
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ceived in addition 1.5 pg 1”4/100 g. Group 
IV received 2 p g  ER plus 6 mg P and 10 pg 
AT 10/100 g. Group V received in addition 
3 pg T4/100 g. Group V I  received 2 pg EB, 
6 mg P plus 20 pg AT 10/100 g. Group VIII 
received in addition 3 pg T4/100 g. 

Resulls. In  OTPEC rats 1 pg EB plus 3 
mg P without either T4  or parathyroid hor- 
mone replacement therapy stimulated mam- 
mary gland growth (as measured by DNA) 
equal to that stimulated in OE animals (Table 
I) ( 2 ) .  When 20 pg AT 10/100 g was added, 
DNA was increased significantly to 9.3 mg/ 
100 g due to a significant increase in DFFT. 
Addition of 1.5 pg/lOO g T4  depressed favor- 
able effect of AT 10 resulting in D F F T  and 
DNA comparable to effect of EB and P alone. 

Same significant increase of DFFT was ob- 
served when 20 pg AT 10 was added to 2 p g  
EB plus 6 mg P. However, increase in total 
DNA did not occur due to a significant re- 
duction in DNAjmg DFFT. Addition od 3 
pgj100 g T4 again reduced D F F T  but DNA/ 
mg D F F T  was increased resulting in total 
DNA comparable to EB and P alone. 

Total DNA of groups receiving 10 pg AT 
10/100 g alone and with 3 pg T4/100 g were 
not significantly influenced in comparison to 
2 pg EB plus 6 mg P, although again T4  de- 
pressed D F F T  slightly. 

Wet weight of pituitaries of EB plus P in- 
jected rats are increased significantly in com- 
parison to normal controls(1) but were fur- 
ther significantly increased with 20 p g  AT 
10/100 g. Addition of T4 reduced this hy- 
perplasia markedly. 

Completeness of thyroidectomy was proven 
by uptake a t  48 hours on day 33 or 34. 
Intact control animals showed 9.87 t .84% 
in neck region and .Ql t .05% in body, 
whereas operated animals showed highly sig- 
nificant lower uptake in neck region (Table 
I ) .  All animals treated with AT 10, with or 
without T4, showed significantly increased 
P1 uptake in comparison with other groups. 

Discussion. Data presented confirm previ- 
ous observation that normal mammogenesis 
can be induced experimentally with adequate 
levels of ovarian hormones in OTPEC rats 
(1  1. Effectiveness was not changed when 1 

pg EB plus 3 mg P instead of 2 p g  EB plus 
6 mg P were given. 20 pug AT 10/100 g/day, 
a level far below “toxic borderline dose7’ of 
100 pg AT 10/100 g/day(4) exerted signifi- 
cant positive effect on mammogenesis. 

In previous study(5) T4 was shown to 
cause a significant increase in total DNA 
when 3 pg and 6 pg/lOO g were injected with 
2 pg EB plus 6 mg P in OE rats. D F F T  was 
maintained and an increase in DNA/mg 
D F F T  was observed. 

In normal pregnant animals T4 at  levels 
of 2.5 and 3.5 pg/lOO g increased total DNA 
by maintenance of DFFT and increase of 
DNA/mg D F F T  (unpublished). 

In present study T4  added to AT 10 at  
either 1.5 or 3 pg/lOO g level depressed total 
DNA by significantly depressing D F F T  with- 
out producing a corresponding increase of 
DNA/mg D F F T  observed in ovariectomized 
and pregnant animals. It is suggested that 
if parathyroid hormone acts similar to AT 10 
in stimulating total DNA and further that T 4  
increases parathyroid hormone secretion rate, 
then the results obtained with T4  in ovariec- 
tomized and pregnant animals could be har- 
monized with present observations. 

Favorable effect of T4 in non-TPEC ani- 
mals might be due, in part, to increased secre- 
tion of parathormone. Higher levels of AT 
10 may show increased total DNA of mam- 
mary glands when administered with T4. 

in OTPEC rats 
administered AT 10 raises question of its role 
in 1131 uptake, release and T4 secretion rate 
in norma1 animals. 

Summary. Daily administration of 1 pg 
EB plus 3 mg P to mature ovary-thyro-para- 
thyroidectomized rats for 19 days stimulated 
mammary gland growth (DNA) comparable 
to ovariectomized rats receiving same treat- 
ment. Replacement therapy with 10 and 20 
pg AT 10/100 g/day, respectively, in combi- 
nation with 1 pg ER plus 3 mg P increased to- 
tal DNA significantly. No benefit was ob- 
served by increasing ovarian hormones to 2 
pg EB plus 6 mg P. Combined administra- 
tion of AT 10 a t  above mentioned levels and 
1.5 pg and 3 pg T4/100 g depressed D F F T  
significantly resulting in reduced total DNA. 

Increased uptake of 
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Production of Inconiplete Vi Antibody in Mice. (25921) 

SIDNEY GAINES. JULIUS A. CUKIIIE AND JOSEPH G. TULLY 
(Tntroduced by llaurice Landy) 

DPpt. of i21icsobiology, Walter Reed .4r i i iy  Ins t . ,  Washington, D .  C .  

Landy(1) reported that Swiss Bagg mice 
respond to isolated i'i antigen by producing 
specific antibody demonstrable by the stand- 
ard hemagglutination test ( 2 ) ,  and that the 
passive protection afforded by this antibody 
was sufficient to account for the immunogenic 
activity of the antigen. These findings have 
been confirmed for BALB/c mice (an inbred 
variant of the Bagg), the strain employed 
most extensively in our laboratory. Recently, 
however, i t  was observed that specific anti- 
body could not be demonstrated in the serum 
of Vi-immunized Cinnamon mice, a strain not 
previously employed by us for serological 
studies. Inasmuch as Cinnamon, as well as 
BALB/c mice, could be protected actively 
against challenge with virulent Saltnonella ty-  
phosa by administration of 15 antigen, this 
observation was unexpected. and suggested 
that response to antigenic stimulation might 
differ with the strain of mouse employed. The 
present study was therefore designed to eluci- 
date and compare responses of these 2 strains 
of mice to Vi antigen. Evidence was obtained 
that the type of antibody evoked by Vi anti- 
gen does indeed vary with the mouse strain. 
The antibody developed in Cinnamon mice 
immunized with l r i  antigen was of the incom- 
plete type, but was nonetheless protective 
against challenge with S. typhosa.  

Materials aPzd methods.  Micc. The ani- 
mals ranged in weight from 11-16 g, and 
were of mixed sex. BALB 'c mice were ob- 
tained from Jlicrobiological Associates, Inc., 
Bethesda, Md., and Cinnamon mice from 
Dept. of Lab. Animal Medicine, Walter Reed 

Army Inst. of Research. Vi Antigen.  The 
purified Vi antigen was prepared from the 
Vi strain of Eschevichia coli (5396/38) by the 
method of Webster et al. (3 ) .  Immediately 
prior to use, antigen was dissolved in 0.85% 
S a C l  to give desired concentration. All in- 
oculations were made intraperitoneally. 
Sera. Specimens for use in passive tests 
and for serological study were prepared 
as follows: mice were inoculated with 10 pg 
of Vi antigen, bled 6 days later, and the se- 
rums pooled. i lbsorption of sera. 0.3 ml of 
packed bacterial cells (killed by heating a t  
60°C for 1 hr) was added to each ml of 
serum, the suspension incubated at 37°C for 
1 hr, a t  4°C overnight. and clarified by high 
speed centrifugation. Passive protection 
t e s t s .  Tests for serum potency were based 
on use of graded immunizing doses and a con- 
stant challenge dose, and were performed in 
Cinnamon mice. Serum was given intraperi- 
toneally 1 hour prior to challenge with a sa- 
line suspension of 3 x lo7 S. typhosa Ty2V 
(fully virulent form) via the same route. 
EDs0s were determined by the method of 
Reed and Muench (4) . Sevological proce- 
dures. The hemagglutination test for com- 
plete (saline) Ti antibody was performed as 
described by Landy and Lamb( 2) .  The pro- 
cedure for demonstration of incomplete Vi 
antibody was the same except that serum di- 
lutions were made in 15 % bovine serum albu- 
min (BSA) obtained from Armour Pharma- 
ceutical Co. 

Results. During our studies on the role of 
Vi antigen in virulence of S. ty,Dhosa for mice, 


