
tratioii of sulfanilaniide in the hloocl of rabbits following its per- 
cutaneous administration is as high as that obtained after its oral ad- 
ministration, but inferior to the concentration following subcu- 
taneous or intraniuscular injections. (b)  The blood concentration 
of sulfaiiilaniide in men following its percutaneous administration is 
lower tliaii that after oral adniiiiistratioii, but voniiting is niucli more 
rare and less severe. 

The percutaneous use o f  siil fmiilaniide may serve as an auxiliary 
method of chcmotlierapeutic treatinent in certain cases. 
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Skeletal -4bnornialities of Short Spined Turkeys. 

In the co~irsc' o f  exaliiiniiig turkey embryos that failed t o  hatch, 
mutants with typically shortened necks and bodies (Fig. 1 I were 
found. These enil,i-!-os varied in  that some had an apparently normal 
head u-liile others had a retliicctl slmll, eyes. and upper beak. Sone  of 
the affected embryos hatched. 

The mutation was found in a close1~- inhrecl strain o f  tlie Bourbon 
Red variety o f  turkeys. Three segregating families gave a ratio 
of 59 nornial to 14 abnormal. which is reasonably close to the num- 
bers expected (54.75 : 18.2.5) on the basis of a ratio of 3 normal to  
1 abiiornial. Thirteen short spined and 98 normal emhryos were 
obtained fi-oiii an utitrapiiestetl 1)en of related birds. Of the 27 short 
spined embryos the sex was 01)servecl for 22, o f  which 12 were males 
and 10 were females. 'The mutation is, therefore, a siniple auto- 
sonial recessive. 

Fully (leveloped en i lqos  were selected 
for further study from eggs of similar size. The bones were freed 
from tissue, measured, extracted, dried, and ashed." 

The leg and wing holies o f  the short-spined enibryos are normal 
in length and thickness (Talde I, Fig.2). The head is likewise 
normal, whereas tlie neck atid hody are niuch reclucecl in length. 

SkeZetnZ -4 hiiori~rci1itic.s. 

* I am indebted to Mr. T). Cr. Stoutamyer and Mr. David Wittenberg, Jr., for 
preparing thc lnoncs and to Ilr.  El. Gow and the Division of Animal Husbandry for 
the extractions of the bones. 



121 

FIG. 1. 
Short spined turkey embryo. 

The neck vertebrae arc' close together but the number of cervical 
vertebrae, 13 + the atlas, is the same as in noriiial turkey embryos. 
The  reduction in the length o f  the Imdy is also due to the crowding 
together of the vertebrae. There is thus a striking similarity to the 
short spine mutation of Mohr and \\:riedtl in cattle. 

The leg aid wing bones o f  the short spined embryos had about 

TAELK 1. 
Measurements on Bones of 39-da~--old Turkey I h b r p s  of .4pprosimatel~ Similar 

-4wr:i g.ci Tl'c4rrllts. 

A v g  widths at middle of bone 

N oriii ;i 1 Short spined Sorm;iI Short spined 
Pllll, "?'I) s v m b r p s  en1bryos embryos 

Bone or Lmgtlt, IAWgt 11, Width, Width, 
Structure No. 111111 so. Ill l l l  s o .  111111 S o .  mm 

Avg m~ximurn lengths 
,-------- - 6 -l 

-7 1--7 r- 

Femur 12 22.0 4 23.1 12 1.84 4 1.95 

Tarsometatarsus 13 24.3 4 2.5.t; 1 2  2.29 4 2.30 
Humerus 12 16.6 4 17.9 12  1.63 4 1.38 

Tibia. 1.2 32.4 4 34.8 12 1.94 4 2.00 

Ulna 12 15.7 4 1.>.8 12 1.23 4 1.19 
Radius 12 14.6 4 15.3 15 0 . i3  4 0.74 

1 Mohr, 0. L., and Wriedt, P.,  J .  G ~ i c t . ~  1930, 22, 279. 
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F I G .  2. 
Skeletons of 49-day-01~1 turkey tw~hyos  (11o1-111:1l-lcft, sliort spincd-rigltt). 

the same dry \\-eight. aniourit, and perceiitagc of ash as the cor- 
respoilding boiies o f  norinal turkey emhryos (Table 11). This was 
also true of the coracoid. The scapula and the ilium had a smaller 
amount and lo\ver percentag-e o f  ash. while the ischiuni had a lower 
percentage o f  ash than the same h i e s  in iiornial enihryos. The 
puhis o f  the short spined enil~ryos differed much less from normal 
than the other pelvic I,oiies. 

Discrrssioii. The mutat i c  )ii i-q)orted in this paper has an extreme 
effect 011 hoth the gross nit )rphchg-~- a id  composition of a re- 
stricted part of the skeleton. It thus differs in its effect 011 structure 
from certain mutations such as  the creeper which in the lionlozygote 
affects all parts o f  the hody ( 1aidatier‘ ) .  

>iWklUr 7 
Tibia r 

1 arsometatarsus ’7 
Humerus ‘7 
Radius-ulna 7 
Coracoid 

I1 iurri 
Ischiurn 
Pubis 7 

r i  

r 
I 

Sc;1pula F 1 - 
I 

1 
r 

34.7 
3z.s 
34.4 
rlY.!) 
39.8 
“7.6 
39.1 
40.1 
34.7 
:i0.3 

4 1.3.1. 15.3 32.8 
4 8.i.i 27 . i  31.9 
4 59.9 19.6 33.6 
4 20.3 5.4 86.2 
4 14.1 4.4 31.6 
4 8.9 2.4 87.6 
4 fi.1 1.9 28.3 
4 21.4 (i.9 32.2 
4 12.5 2.6 22.5 
4 l..5 0.4 28.6 



The wing bones of the normal and abnormal 29-day-old turkey 
embryos had a lower percentage of ash than the leg bones. This 
agrees with data for embryos of the domestic fowl of comparable age 
and perhaps indicates that this niay be true for embryos of all gal- 
linaceous species and perhaps all Aves. Since Weakley and Dust- 
man‘ found only slight cliff erences between the percentage of ash in 
the humerus and femur of 5-week-old chicks, the wing bones pre- 
sumably calcify more rapidly than the leg bones after the birds hatch. 

A simple autosomal recessive lethal mutation that 
causes crowding together of the vertebrae with consecluerit shortening 
of the neck and body is described. The percentage of ash in the 
wing and leg bones was approxiniately the same as in the normal 
embryos, but the percentage of ash was less in the scapula, ilium, and 
ischium than in the corresponding hones of the normal enibryos. 

Sumnznry. 
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Sex Differences in Pigment Content of Harderian Glands 
of Mice. 

LEONELL c. STROXG.* 

From the Depnrtm(a1 of Anntomjy, Pde Z!nicwsity Srhool of Medicine, Nsw 
FItr w n ,  Con 11. 

Recent data’. * have shown that the Harclerian glands of f einale 
mice of the C,,H strain show two characteristics that differ from 
those glands fotrnd in nrale mice of the same strain : ( 1  j under nor- 
mal light the es1)osed Hardcrian glancl of a feniale, whe~i stretched 
upon a microscope slide in a fresh or seniidried state, S ~ O M ’ S  a greater 
degree of “gray” pigmentation. and (2)  under ultraviolet light 
(General Electric WH4) the glands from female mice tend to show 
a greater intensity of red fluorescence. thus indicating perhaps a 
higher concentration of porphyrins. ( By cliff erential solubilities, 
HCl numbers and spectroscopic data it has been shown that the 
porphyrin present in niouse Harderian glands is protoporphyrin. ) 

3 Weakley, C. E., Jr. ,  and Dustmm, R. R., J .  Agric .  Bes., 1939, 58, 511 ; W .  VU. 

* This experiment has been mndr possit)lc by grants from The Jane Coffin Childa 

1 Figge, F. H. J.: Strong, L. (“., Strong, L. V., Jr., and Shanbrom, A., Cancer 

2 Strong, L. C., and Figge, F.  H. J., Science, 1941, 04, 331. 

Bull. No. 294, 40 pages, 1939. 

Meniorial Fund for Medical Rescwrcah and The Anna Fuller Fund. 

Research, 1942,2, 335. 


