
fore representative of the better sub- 
merged-body propulsors). The highest 
values of PA were 229, 254, and 278 
kg m sec-1. 

By use of the average measured 
value for D', values for PD were 
calculated and added to each corres- 
ponding value of PA to obtain total 
power output at each instant during ac- 
celeration. The total maximum power 
outputs were 387, 419, and 461 kg m 
sec-1 (5.08, 5.51, and 6.05 hp) for the 
three fastest runs. The calculated peak 
power output generally occurred about 
1.5 seconds after the initial accelera- 
tion and about 0.5 seconds before 
top speed was reached; this fact sug- 
gests that the initial maximum power 
burst can last only 1.5 seconds. Dur- 
ing the earlier stages of acceleration, 
the power output increased gradually 
from around 250 or 300 kg m sec-1 
to the maximum reported power. 
Results show that maximum power 
output per unit body weight is about 
1.5 times the maximum (3.6 kg m 
sec-l per kilogram) reported (4) for 
a human athlete. Since human athletes 
can produce such power only during a 
single jerking movement of arms and 
legs, a crude extrapolation from the 
power data presented by Wilkie (4) sug- 
gests that, for a 1.5-second period, the 
power output by a poropise may be 
greater than that by a human athlete 
by a factor of 2.5. Such greater power 
might be explained by one or more 
of these factors: greater ratio of muscle 
weight to body weight, better distribu- 
tion of muscles, or greater oxygen con- 
tent in the blood. 

Maximum speed recorded during the 
tests was 11.05 m/sec (21.4 knots). 
Speed generally decreased by 10 to 20 
percent soon after top speed had been 
reached, although the animals appeared 
to continue swimming fast. The calcu- 
lated power output at top speed was 
292 kg m sec-1, 30 percent below the 
maximum power output for that run. 
The next highest speeds were 10.35 and 
10.30 m/sec (20.1 and 20.0 knots). 
There is evidence that the top speed of 
one other run, not reduced because of 
poor camera exposure, was in the re- 
gion of 11 m/sec. Distance from the 
start to the point of top speed generally 
varied from 13 to 17 m-7 to 9 body 
lengths; time to top speed averaged 
2.0 seconds. 

fore representative of the better sub- 
merged-body propulsors). The highest 
values of PA were 229, 254, and 278 
kg m sec-1. 

By use of the average measured 
value for D', values for PD were 
calculated and added to each corres- 
ponding value of PA to obtain total 
power output at each instant during ac- 
celeration. The total maximum power 
outputs were 387, 419, and 461 kg m 
sec-1 (5.08, 5.51, and 6.05 hp) for the 
three fastest runs. The calculated peak 
power output generally occurred about 
1.5 seconds after the initial accelera- 
tion and about 0.5 seconds before 
top speed was reached; this fact sug- 
gests that the initial maximum power 
burst can last only 1.5 seconds. Dur- 
ing the earlier stages of acceleration, 
the power output increased gradually 
from around 250 or 300 kg m sec-1 
to the maximum reported power. 
Results show that maximum power 
output per unit body weight is about 
1.5 times the maximum (3.6 kg m 
sec-l per kilogram) reported (4) for 
a human athlete. Since human athletes 
can produce such power only during a 
single jerking movement of arms and 
legs, a crude extrapolation from the 
power data presented by Wilkie (4) sug- 
gests that, for a 1.5-second period, the 
power output by a poropise may be 
greater than that by a human athlete 
by a factor of 2.5. Such greater power 
might be explained by one or more 
of these factors: greater ratio of muscle 
weight to body weight, better distribu- 
tion of muscles, or greater oxygen con- 
tent in the blood. 

Maximum speed recorded during the 
tests was 11.05 m/sec (21.4 knots). 
Speed generally decreased by 10 to 20 
percent soon after top speed had been 
reached, although the animals appeared 
to continue swimming fast. The calcu- 
lated power output at top speed was 
292 kg m sec-1, 30 percent below the 
maximum power output for that run. 
The next highest speeds were 10.35 and 
10.30 m/sec (20.1 and 20.0 knots). 
There is evidence that the top speed of 
one other run, not reduced because of 
poor camera exposure, was in the re- 
gion of 11 m/sec. Distance from the 
start to the point of top speed generally 
varied from 13 to 17 m-7 to 9 body 
lengths; time to top speed averaged 
2.0 seconds. 

Detailed analysis of the speed-versus- 
time data tend to support the assump- 
tion that the porpoise's drag coefficient 
when swimming is approximately the 
same as when coasting; if it were sig- 
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nificantly less when swimming, the cal- 
culated power output at top speed 
would be much lower than the cal- 
culated power peak that occurs during 
acceleration. On the other hand, if it 
were much greater when swimming, the 
power calculated in the early stages of 
acceleration would be much lower than 
the power calculated near top speed. 
Both these extremes appear unlikely 
from the training and physiological 
viewpoints. 

An alternate check of top speed was 
made in an oceanaruim at Sea Life 
Park, Oahu, where two other speci- 
mens of S. attenuata were trained with 
four spinner porpoises to swim at high 
speed around a 70-m path circling a 
small island in a tank. The animals ap- 
peared to travel at extremely high 
speed, but reduction of data showed 
top speeds of only 7.7 to 8.3 m/sec, 
2 to 3 seconds after the start. 
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A spontaneous eye color mutant, 
white-mottled orange (Wmi), was found 
in a mass mating of Drosophila mela- 
nogaster where females were attached-X 
and males maroon-like (ma-l). When 
crossed with yellow, scute, miniature, 
forked, it was located at 1.5 -- units 
from the distal end of the X chromo- 
some. The mutant was removed from 
ma-l stock and the phenotype proved 
to be mottled. A stock was established, 
but it still appears to be somewhat var- 
iable in phenotype. Generally, eyes of 
both males and females are light, mot- 
tled orange in color on emergence. Dur- 
ing the first 3 or 4 days of adult life, 
when raised at 25?C, the color of the 
male's eyes becomes almost brown, 
while the color of the female's eyes re- 
mains considerably lighter. 

Mutant wm? was tested in combina- 
tion with several other mutants. With 
ma-l both males and females have the 
same eye color on emergence as the 
mutant without ma-l, but the eyes re- 
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main much lighter when ma-l is pres- 
ent and no mottling is present with 
ma-l. The new mutant, heterozygous 
with white, has very dark eyes on 
emergence-about the color of older 
ma-l alone-which do not appear mot- 
tled. The mutant in combination with 
white-Brownex is lighter in color than 
when combined with white and again 
does not appear mottled. Interaction 
between white-apricot and wm? causes 
about the same coloration as the white- 
Brownex combination does, but the 
eyes appear mottled. The new mutant 
in combination with scarlet, vermillion, 
or brown gives colors slightly lighter 
than the mutant alone and the colors 
are not mottled. None of these com- 
binations darkens with age as wm? 
alone does. 

In order to survey eye pteridines, 
single heads of the mutant wm? were 
mashed directly on Whatman No. 1 
chromatographic paper. The chromato- 
grams were developed at 18?C in dark- 
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Pteridines in the Fat Body of a 

Mutant of Drosophila melanogaster 

Abstract. A mutant, white-mottled orange, which deposits less than wild-type 
amounts of drosopterins in the eyes, has been found in Drosophila melanogaster. 
Variations in other pteridines were also observed. The mutant accumulates and 
later loses drosopterins in the abdominal fat body of adults. 
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and 58; and for HB compounds, 2A 
P, and 75. The development of the dros- 

/ ,,^ opterins has been plotted in Fig. 1 so 
tf/ "." that males and females of both wild 

/t etype and wm? may be compared. (Each 
point in all figures represents a mean 
value derived from a minimum of 28 
measurements.) Although the amount 
of drosopterins in heads of wild-type 
females is consistently higher than that 
in the male, this difference does not ap- 

rERINS) pear significant. 
Change in the amount of drosopterins 

=-''-^-~ in heads of wm? individuals is very 
slight over the 5 days of test. This 

------ would probably indicate that darken- 
4 5 ing of the eyes is not due to a further 
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amount of sepiapteridine (3). Eyes of 
the mutant sepia are very dark brown, 
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idine, and some of the eye darkening 
in wmo may be explained by accumu- 
lation of this compound. However, the 
differential between males and females 
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Before the mutant was isolated from 
ma-l, it was noted that some of the 

adults wand males had an unusual orange-red color 
mbols same in their abdomens. Upon dissection, 
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fat bodies, and, upon chromatography 
by the method of Hadorn and Mitchell 
(1), the color appeared to be attribut- 
able to drosopterins. Red pigment of 
the fat bodies separated into two vague 
fluorescent components with very low 
RF values (0.05 to 0.1) and nothing 
was left at the origin. Consequently, 
there appears to be no large amount of 
ommochromes contributing to the color 
of the fat bodies. A small amount of 
HB compounds was also present in the 
fat bodies. 

In establishing the stock of wmo an 
attempt was made to determine whether 
accumulation of red pigments in ab- 
dominal fat bodies was also a result of 
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white mutation. None of the several 
thousand females that we examined 
ever exhibited this abnormal accumula- 
tion of drosopterins, and furthermore, 
even some of the males did not exhibit 
the phenotype. However, outcrosses to 
various wild stocks, including Oregon- 
R and Canton-S, failed to remove the 
red fat body phenotype. Accumulation 
of various pteridines in the testes, but 
not in the ovaries, has been discussed 
as a secondary sex characteristic in 

Drosophila (2). 
At first it appeared that those males 

that developed this pigment did so in 
the 2nd or 3rd day of adult life. To 
determine the time of pigment develop- 
ment the following was done: Culture 
bottles containing 30 pairs of w"?0 

adults were set up at 23?C, and adults 
were allowed to lay eggs for 1 day. 
(All flies were raised on cornmeal- 

yeast-agar medium.) Adults that 
emerged from these cultures within 
each 24-hour period were collected and 
observed daily. Any male that showed 
visible red pigment in the abdomen was 
removed from the collection and ob- 
served daily for disappearance of the 

pigment (Fig. 4). Males that emerged 
during the 1st day never accumulated 
drosopterins in the fat bodies; those 
that emerged later, however, did show 
red deposits in the abdomens. It seems 
that the later the adults emerged-the 
longer the developmental period-the 
sooner the males showed red pigment. 
The increased developmental period 
also corresponds with an increased fre- 
quency of phenotypic expression. Fur- 
thermore, the day-5 males lost the pig- 
ment earlier. 

In many of the males that were dis- 
sected during the time of pigment loss, 
dark red-brown depositions were seen 
in the Malpighian tubules. Since the 
Malpighian tubules reputedly serve as 
excretory organs (4), it is possible that 
drosopterins or their breakdown prod- 
ucts are being excreted through the in- 
testinal tract (5). Furthermore, on 
emergence the fly contains two types 
of abdominal fat cells (6). Disappear- 
ance of the pigment corresponds quite 
well to disappearance of the "pupal- 
fat" cells. 

Protein granules are apparently nec- 

essary for normal pigment deposition 
in the eyes of several insects (2). Gold- 
smith and Kramer (7) have described 
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large protein granules in unpigmented 
D. melanogaster fat body, but these 
are much larger than those found in 

eyes. Rizki (8) has reported the ac- 
cumulation of ommochromes in the an- 
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terior fat body of Drosophila. He did 

not, however, report finding protein 
granules in this organ. Phase micros- 

copy of living fat body from wm? in- 
dividuals showed no granules in the cy- 
toplasm. 

Testes and Malpighian tubules ac- 
cumulate drosopterins in some mutants 
and species of Drosophila (9). Fat 

bodies, whose function has been likened 
to vertebrate liver (10), may also play 
a role in pteridine metabolism. 
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to vertebrate liver (10), may also play 
a role in pteridine metabolism. 
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The immunologic defects which de- 

velop in rats thymectomized at birth 
have been considered to arise from a 
failure of central immune mechanisms, 
such as cell proliferation and interac- 

tion, which may be dependent upon 
thymic function in vivo (1). However, 
it has also been demonstrated that iso- 
lated spleen cells from thymectomized 
mice are in themselves immunologically 
deficient, for they exhibit a decreased 

capacity to produce runt or graft-ver- 
sus-host disease when transfused to nor- 

mal, allogeneic recipients (2). Because 
the latter work indicated that lympho- 
cytes from thymectomized rodents may 
be qualitatively as well as quantitatively 
deficient, it seemed of value to con- 
firm and extend the study in the rat 
where techniques for lymphocyte cul- 
ture might permit a further characteri- 
zation of the nature of the cellular dis- 
order. Accordingly, I describe attempts 
to induce runt disease and immunologi- 
cal tolerance in Brown Norway (BN) 
rats by injections of thoracic duct lym- 
phocytes from neonatally thymecto- 
mized Lewis rats. Certain proliferative 
and metabolic characteristics of the 

immunologically deficient lymphocytes 
are described as they were observed in 
short-term tissue culture. 
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In studies such as this, where identifi- 
cation of the specific cell type involved 
in immune reactions is important, tho- 
racic duct lymph offers an advantage 
over spleen or other lymphoid cell sus- 

pensions in that it contains lymphocytes 
in nearly pure population. Because of 

this, and because thoracic duct lymph 
yields immunologically active cells (3), 
it was collected either from the neck 

(4) or abdomen (5) of donor rats and 
used throughout the study. Lewis rats 

(less than 1 day old) were thymecto- 
mized by splitting the sternum and dis- 

secting the thymus free after the ani- 
mals had been chilled at -10?C until 

they were apneic (5 to 10 minutes). 
Control animals were either sham- 

operated or, more commonly, untreat- 
ed. After serving as cell donors, all 

thymectomized rats were autopsied to 
assure the completeness of thymectomy. 

The capacity of lymphocytes from 

neonatally thymectomized Lewis rats to 
induce runt disease in newborn BN 
animals was studied first. Thoracic duct 
cells from thymectomized donors were 
washed in Hanks balanced salt solu- 
tion, and, after being resuspended in 
0.1 to 0.3 ml, were administered in 
doses of 1 to 20 X 106 lymphocytes per 
recipient. All injections were given into 
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Lymphocytes from Thymectomized Rats: Immunologic, 

Proliferative, and Metabolic Properties 

Abstract. Thoracic duct lymphocytes from neonatally thymectomized Lewis 

rats fail to produce runt disease in newborn Brown Norway rats when injected 
with up to ten times the number of normal lymphocytes needed to cause runting. 
The immunologically deficient lymphocytes appear, however, to confer tolerance, 
and at least some enlarge and divide when stimulated in vitro with phytohemag- 

glutinin, or xenogeneic or allogeneic cells. Small lymphocytes from thymectomized 
animals have defective RNA metabolism as judged by a marked impairment in 

their ability to incorporate uridine-5-H3 or cytidine-H3 in vitro. 
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