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another experiment (unpublished data), the 
R!SSE serum did not neutralize Powassan vi- 
rus by the IC route of iiioculation in 21-day- 
old mice. Those data indicate that the rela- 
tionship between 791A-52 and Powassan vi- 
ruses and RSSE virus is nonreciprocal. 

Conclusions. A virus closely related, if not 
iden tical, to Powassan virus has been isolated 
from Derntucentov nndevsoni from northern 
Colorado. A nonreciprocal relationship be- 
tween RSSE virus and 791A-52 virus is indi- 
cated by the cross neutralization tests. The 
importance of Dennacentw andenoni in 
maintenance of this virus is unknown. Al- 
though thousands of this tick species collected 
in many areas in the western United States 
have been examined for viruses in this labora- 
tory, this is the only iscvlation of this agent. 
Since these prior studies of ticks a t  the Rocky 
Mountain Laboratory were directed specifi- 
cally toward study of the ecology of Colorado 

tick fever virus, the ecology of the 791A-52 
virus is unknown. Field and laboratory 
studies on this subject are in progress. 

The authors are very grateful to Edward Patzer 
and Jack Cory for technical assistance and to Glen 
M. Kohls for collection and identification cf ticks. 

Since this paper was submitted, an article has 
appeared by J. Casals (Can. Med.  Assn. J. ,  1960, v82, 
355) showing that Powassan virus is more closely re- 
lated to the RSSE complex of viruses than to any 
other arbor virus and is a distinct virus. 
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Sobel and his co-workers have reported that 
hesosamine and collagen content of skin of 
rat, guinea pig, squab, rabbit and human, fe- 
mur of rat and lung of rabbit(1,2,3,4) in- 
crease with age. They have also shown that 
rate of hexosamine deposition decreased with 
age more than that of cotllagen deposition; 
therefore, ratio of hexosamine to collagen de- 
creased with age. Houck and Jacob( 5) re- 
ported that concentration of hexosamine in 
rat skin was relatively unaffected by age of 
the animal, but ratio of liexosamine to nitro- 
gen decreased with increases in body weight 
up to 330 g. Above this figure, however, the 
ratio varied directly with body weight. The 
present study is concerned with determination 
of the relation of age to: (1) total protein, 
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( 2 )  collagen and (3) hexosamine in aorta, 
tendon and skin of rat. 

Male and female rats, a’istar 
strain, were used in this study. Rats from 
4 weeks to 8 months of age were raised in our 
laboratory on Purina chow and water ad lib. 
Two-and-one-half-year-old rats were pur- 
chased from Research Supply Co., Philadel- 
phia, Pa. One-tenth to 0.5 g of tissue were 
extracted with fat solvents( 6 ) .  For total pro- 
tein and collagen determinations the fat free 
tissues were hydrolyzed in 6N HCl a t  110°C 
for 16 hours in a sealed tube. Nitrogen was 
determined by Conway microdiff usion method 
( 7 )  and protein was calculated as 6.25 x ni- 
trogen. Hydroxyproline was determined by 
the method of Neuman and Logan( 8) .  Col- 
lagen in tendon and skin was calculated by 
multiplying the amount of hydroxyproline by 

Methods. 
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7.46(9). Since rat aorta contains a constant collagen in rat aorta was calculated as [total 
level of 6% elastin(l0) and rat elastin con- hydroxyproline-(6 x 2.3%)] x 7.46. For 
tains 2.376 hydroxyproline( 9) ,  amount of hexosamine determination, the fat-free tissues 

TABLE I. Influence of Age on  Coiitriit of Protrill, ('o1l:igeu a n d  Hesosailline in Tissues of Rat 
(g/lOO g of TissueJ. 
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unless otherwise specified. 
P value relating to age differences, when within 5% level of confidence, is  listed beneath re- 

sults of actual determination arid represeirts cornparisoil between t h a t  figure and that of age 
groups designated by letter or  letters preceding the value. 

* Each determination consists of a pooled sample f rom 2-3 rats. 
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were hydrolyzed in 4N HCl in sealed tubes at  
100" for 3 hours. Hexosamine content of the 
hydrolysate was determined by the method of 
Rondle and Morgan ( 1 1 ) . 

Changes in the contents of pro- 
tein, collagen and hexosamine in tissues of rat 
with age are shown in Table I. In aorta the 
protein content increased between 4 weeks 
and 8 weeks, then decreased in older animals. 
Collagen increased between 4 and 8 weeks of 
age with no significant change thereafter. 
Hexcrsamine increased between 4 weeks and 
25;) years of age. There was no constant regu- 
lar effect of age upon H/C ratio. In tendon the 
content of protein and collagen increased be- 
tween 4 and 8 weeks and maintained high lev- 
els thereafter. Content of hexosamine de- 
creased between 4 and 8 weeks and 4-5 
months of age. H/C ratio decreased between 
4 weeks and 4-5 months of age. In skin the 
content of protein increased between 4 weeks 
and 4-5 months and was relatively constant 
thereafter. Content of collagen increased be- 
tweein 4 weeks and 8 months of age. Hexosa- 
mine content was constant between 4-8 weeks, 
then decreased a t  4-5 months. There was a 
decxease of H/C ratio with age between 4 
weeks and 4-5 months. 

Dzscussion. These data show a gradual in- 
crease in collagen content of skin from 4 
weeks up to 8 months of age, while in the 
aortal and tendon the increment occurs be- 
tween 4th and 8th weeks. Hexosamine con- 
tent of aorta increases with age as compared 
to tendon and skin in which there is a de- 
creasle. Therefore, no change in H / C  ratio 
was observed in aorta. The decreased H/C 

Results. 

ratios in tendon and skin are the net result 
of increases in collagen and decreases in hex- 
osamine with age. 

Summnry. 1 .  The relation of age to colla- 
gen and hexosamine content of aorta, tendon 
and skin was studied in rats from 4 weeks to 
2% years of age. Collagen content increased 
with age between 4 and 8 weeks in aorta and 
tendon; between 4 weeks and 8 months in 
skin. Hexosamine increased with age in aorta 
and decreased with age in tendon and skin. 

The authors gratefully acknowledge the technical 
assistance of William Hitt, Charles Hizer, James 
Leslie and Willis Martin. 

~ 

1. Sobel, H., Zutrauen, H., Marmorston, J., Arch. 

2 .  Sobel, H., Marmorston, .J., Moore, F. J., PROC. 

3. Sobel, H., Marmorston, J., J .  Gerontol., 1956, 
v l l ,  2. 

4. Sobel, H., Gabay, S., Wright, E. T., Lichtenstein, 
I., Nelson, N. H., ibid., 1958, 1713, 128. 

5. Houck, J. C., Jacob, R .  A,, PROC. SOC. EXP. 
BIOL. AND MED., 1958, v97, 604. 

6 .  Kao, K.-Y. T., Schwartz, J. H., Treadwell, C. R., 
McGavack, T. H., ibid., 1960, v103, 666. 

'1. Conway, E. J., Microdiffusion Analysis and 
Volumetric Error, Van Nostrand Co., 1950, 3rd Edi- 
tion, p124. 

8. Neuman, R. E., Logan, M. A,, J .  Biol. Chem., 
1950, v184, 299. 

9. Neuman, R. E., ibid., 1950, v186, 549. 
10. Kao, K.-Y. T., McGavack, T. H., PROC SOC. 

11. Rondle, C. J. M., Morgan, W. T. J., Biochem. 

Biochenz. G Biophys., 1953, v40, 221. 

Soc. EXP. BIOL. AND MED., 1954, t-87, 346. 

EXP. BIOL. AND MED., 1959, ~ 1 0 1 ,  153. 

J . ,  1955, v61, 586. 

Received May 5 ,  1960. P.S.E.B.M., 1960, v104. 


