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deer antlers is described. Use of gelatin 
from ancient bones for carbon-14 dating 
may improve the accuracy of the dating 
procedure because gelatin is not likely to 
be contaminated by extraneous carbon. 

Estimates of the age of buried objects 
based on their carbon-14 content has 
been of great value in anthropology. We 
believe that gelatin from ancient bones 
might be used for such dating with ad- 
vantage. Charcoal has been the material 
most extensively used by anthropologists 
for dating. It is assumed that carbon 
produced by pyrolysis of ancient mate- 
rials could not subsequently be contami- 
nated with contemporary carbon. Char- 
coal, however, is not always pure carbon 
(1) but is, rather, a complex organic 
material. It presents a large surface area 
and may absorb other organic substances. 

It is necessary to separate the organic 
and inorganic carbon fractions of bone 
before the count is made, because cal- 
cium carbonate in the mineral matrix 
may exchange with contemporary car- 
bon dioxide of the air or ground water 
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tuting 8.7 percent of air-dried bone. Col- 
lagen is soluble in hot water, in which 
it dissociates into a soluble protein gela- 
tin. With time, the amount of this col- 
lagen decreases. However, appreciable 
amounts of collagen may be found in 
bone up to 100,000 years old (3). Gela- 
tin is 18 percent nitrogen. The alpha- 
amino nitrogen of gelatin is 14 percent. 
In humic acids the alpha-amino nitrogen 
is between 0.2 and 1.5 percent (4, 5). 
The hydroxyproline content of gelatin is 
13.5 percent; of humic acids, less than 
0.05 percent. 

We have attempted to prepare gelatin 
from approximately 10 g of deer antler 
(6). The deer antler was the remainder 
of radiocarbon sample Y-158, approxi- 
mately 12,000 years old (5). Ten grams 
of pulverized antler were extracted with 
three 50-ml portions of 10 percent Ver- 
sene, pH 7.05, in a boiling water bath 
for 1-hour periods with occasional shak- 
ing. The pooled extractions were dia- 
lyzed on a rocking dialyzer against dis- 
tilled water at 2?C for 72 hours with 
eight water changes. After the dialysate 
had been concentrated in a vacuum to 
50 ml, the solution was made 5 percent 
in trichloroacetic acid and allowed to 
stand overnight at 2?C. The precipitate 
was removed by centrifugation, and the 
supernatant was dialyzed as before. The 
gelatinous precipitate which formed was 
filtered and dried. It weighed 249 mg. 

The material collected was dissolved 
in H2O at room temperature with the 
addition of a small amount of NaOH 
which brought the pH of the solution to 
between 4.0 and 4.5. A 1-percent solu- 
tion of this material gelled at 2?C. 

The molecular weight of this gelatin 
was estimated by the viscosity procedure 
of Pouradier and Venet (7). A molecu- 
lar weight of 41,000 was obtained. Such 
a molecular weight is not significantly 
different from that of commercial gela- 
tins isolated from fresh bone. 

Hydroxyproline determinations (8) on 
material dried in a vacuum oven at 
100?C for 24 hours indicated that this 
material contained 12.9 percent hydroxy- 
proline (the usual literature value is 13.5 
percent) and 17.4 percent nitrogen (the 
usual literature value is 13 percent). The 
carbon content was 96.0 percent of theo- 
retical. The material did not contain de- 
tectable amounts of tyrosine (9) or 
uronic acid (10). 

This material was apparently gelatin 
of a purity of at least 96 percent. We feel 
that carbon-14 dating of purified gelatin 
would be as reliable as charcoal dating, 
or possibly more so, since analytical evi- 
dence may be obtained that the organic 
material is what it appears to be, namely 
bone protein (11). 
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Proposed System of Terminology 
for Preparations of 
Adrenocorticotropic Hormone 

Abstract. During the past few years 
there has been a considerable amount of 
confusion with respect to the terminology 
used for adrenocorticotropins (ACTH) 
isolated from the pituitary glands of vari- 
ous species. In this paper (1) a unified 
system of nomenclature for these hor- 
mones is proposed. It is hoped that this 
system will furnish readily and at a glance, 
from the terminology itself, pertinent in- 
formation about the source of the particu- 
lar preparation as well as the chemical 
formula of any active degraded product 
derived from the natural hormone. 

Some confusion among investigators is 
usually unavoidable with respect to the 
term or name used to designate a bio- 
logically active substance derived from 
natural products before it is isolated in 
pure form and before its structure is 
known. The confusion is compounded 
when preparations of the same substance 
isolated from tissues of different species 
differ chemically but have similar bio- 
logical effects. The terminological prob- 
lem becomes even more complicated 
when the pure substances can be modi- 
fied chemically without loss of biological 
activity. The present state of the ter- 
minology used to designate the adrenal- 
stimulating substance from the adenohy- 
pophysis is a case in point. 

Since the discovery of the existence 
of adrenal-stimulating activity in pitui- 
tary glands by Smith in 1927 (2), many 
names have been proposed for the hor- 
mone: adrenotropic hormone, adreno- 
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Table 1. Structural differences among adrenocorticotropins isolated from pig, sheep, and 
beef pituitary glands. 

Structure of bovine ACTH: 

Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Try-Gly-Lys-Pro-Val-Gly-Lys-Lys-Arg-Arg-Pro-Val- 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

NH2 

Lys-Val-Tyr-Pro-Asp-Gly-Glu-Ala-Glu-Asp-Ser-Ala-Glu-Ala-Phe-Pro-Leu-Glu-Phe 
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 

Amino acid residue in position 
Species Laboratory 

25 26 27 28 29 30 31 32 33 

Pig Armour Company (12) Gly-Ala-Glu-Asp-Asp-Glu-Leu-Ala-Glu 
NH2 

Pig American Cyanamid Company (7) Asp-Gly-Ala-Glu-Asp-Glu-Leu-Ala-Glu 
NH2 

Sheep University of California (10) Ala-Gly-Glu-Asp-Asp-Glu-Ala-Ser-Glu 
NH2 

Beef University of California (13) Asp-Gly-Glu-Ala-Glu-Asp-Ser-Ala-Glu 

tides have been prepared in highly puri- 
fied form from sheep (3, 4), pig (5-8), 
and beef (9) pituitaries, and their amino 
acid sequences (10-13) are known. 
Three different names have been em- 
ployed by the investigators to designate 
their products: corticotropin A (5, 8) 
and (3-corticotropin (6) for the porcine 
hormone, and a-corticotropin (3) for the 
ovine hormone. In addition, Brink et al. 
(14) named an ACTH-active product 
obtained from peptic digests of porcine 
ACTH concentrates corticotropin-B. It 
is the purpose of this note to propose a 
system of terminology for the adrenal- 
stimulating hormone and its degraded 
products possessing biological activity. As 
far as I am aware, no discussion of this 
sort has appeared in print, and I hope 
that these remarks will serve to stimulate 
further discussion among investigators 
who are actively interested in the field 
of pituitary hormones. 

At the outset, the hormone, regard- 
less of the species, should be called ad- 
renocorticotropic hormone (ACTH) or 
adrenocorticotropin. The terms "adreno- 
tropic hormone" and "adrenotropin" 
should not be employed, for they im- 
ply that the hormone stimulates the 
whole adrenal gland. It is established 
now beyond any doubt that the hormone 
controls only the development and func- 
tion of the cortical part of the adrenal 
gland. Similarly, the designation of the 
hormone as "corticotropic hormone" or 
"corticotropin" may lead to confusion, 
for many other glands, such as the cere- 
brum, kidney, lymph gland, thymus, and 
ovary, all have cortices. 

Although adrenocorticotropins isolated 
from unhydrolyzed extracts of pig, sheep, 
and beef pituitaries possess biological 
properties similar to one another, there 
are slight differences among them in 
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amino acid composition as well as 
structural sequence. Adrenocorticotro- 
pins from these three species are sin- 
gle-chain polypeptides composed of 39 
amino acids with serine and phenylala- 
nine as N- and C-terminal residues, re- 
spectively (9, 15). The only difference 
in amino acid composition between the 
porcine and ovine hormones appears to 
be one more leucine in the former and 
one more serine in the latter; this differ- 
ence occurs in the sequence 

. .. Ala-Ser . . . 
31 32 

which appears in the ovine peptide in 
place of the 

. . . Leu-Ala . . . 
31 32 

sequence in the porcine peptide. Al- 
though there are no differences in amino 
acid composition between the ovine and 
bovine hormones, their sequential isom- 
erism seems to support the conclusion 
that the ovine and bovine adrenocortico- 
tropins are distinct chemical entities. 
Table 1 summarizes the structural differ- 
ences that exist among these adrenocor- 
ticotropins. Because of the differences, it 
is necessary to distinguish among ad- 
renocorticotropins isolated from glands 
of the various species, and a suggestion 
might be made that the polypeptides 
possessing ACTH activity obtained from 
unhydrolyzed extracts of sheep, pig, and 
beef pituitaries be designated as-, c,p- and 
ab-adrenocorticotropin, respectively. If 
more than one active component can be 
derived from the unhydrolyzed extract, 
as in the case of the sheep (3, 4) and 
pig (6) hormones, these could be called 
s,-, ys-, or Pp-, Yp-, and so on down the 
alphabet. 

It is now well established that re- 

moval of certain portions from the C-ter- 
minus of the hormone does not cause 
loss of activity (15). Such active frag- 
ments that have been obtained by en- 
zymic action could be distinguished by 
the species letter in subscript and the 
remaining amino acid sequence in super- 
script; for example, al-28-ACTH would 

represent the active fragment obtained 
by the action of pepsin, which cleaves 
11 amino acids from the C-terminus of 
the ovine as-ACTH (15, 16). There is 
some evidence (15) that as many as 15 
amino acids can be removed from this 
terminus without damage to the activity. 
Since the amino acid sequence of the 
first 24 residues from the N-terminus is 
identical for the three species (Table 1), 
then in this case, particularly if the syn- 
thetic peptide with this amino acid se- 

quence, namely, 

Ser-Tyr-Ser-Met-Glu-His-Phe-Arg- 
1 2 3 4 5 6 7 8 

Try-Gly-Lys-Pro-Val-Gly-Lys-Lys- 
9 10 11 12 13 14 15 16 

Arg-Arg-Pro-Val-Lys-Val-Tyr-Pro 
17 18 19 20 21 22 23 24 

is biologically active, the subscripts 
s, p, and b could be omitted and the 
active peptide could be designated as 
osl-24-adrenocorticotropin or a-24-ACTH. 
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