In the present study, tomato cuttings exposed to alco-
hol vapor arising from solutions of aleohol ranging
from 0.1 to 959 by volume did not respond epinasti-
cally. A safer method involves the quantitative mano-
metric method in which ethylene is trapped by mer-
curic perchlorate and released again with hydrochloric
acid (7). This method may not be sufficiently sensi-
tive for measuring very small quantities of ethylene.
In such a case, it has been found satisfactory to trap
the ethylene in mercurie perchlorate solution and to
release it again in a closed vessel of small volume in
which tomato plants are confined (5). The epinastic
response of these plants will then be specific for
ethylene if the gas arose from biological materials or
did not contain other unsaturated hydrocarhons. Alter-
natively, the triple response can be unsed as a quanti-
tative measure of the ethylene released from perchlo-
rate solution on addition of hydrochloric acid.
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Successful Transplantation of an
Apparently Benign Neoplasm

Robert H. Foulkes?

Edsel B, Ford Institute for Medical Research,
Henry Ford Hospital, Detroit, Michigan

A spontaneous mammary pericanalicular fibroade-
noma developed in a female albino rat of the Sprague-
Dawley strain. Grossly the tumor was a hard, white,
homogeneous, lobulated, encapsulated, palpable mass.
Six months after complete removal, no recurrence was
indicated.

As indicated in the treatise by Greenstein (1), some
investigators consider benign tumors incapable of fur-
ther growth by transplantation. Small pieces of the
present tumor, 2 ml thick by 3-4 ml in diameter, were
implanted subcutaneously along the milk line of albino
female rats. Of the transplants, 4 of 4 in the first,
5 of 6 in the second, 6 of 8 in the third, and 3 of 4 in
the fourth generation continued to grow into large
tumors. Increase in the size of transplant was not evi-
dent for 4-7 wk after transplantation. If no inerease
was evident after 8 wk, no growth occurred later. His-
tology of the tumors remained the same in each gen-
eration.

Transplantations into 4 male rats and 4 female mice

1 Adelaide Skinner Fellow in Cancer Research.
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(Webster albino) have been unsuceessful. Transplan-
tation by injection of macerated suspensions of the
tumor have so far failed. The transplantations are
being continued. Any significant change in the ap-
pearance or behavior of this tumor will be reported.
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Circular Paper Chromatography
IL Isatin as a Color Reagent
for Amino Acids

Abraham Saifer and Irwin Oreskes?®

Biochemistry Department, Division of Laboratories,
Jewish Sanitarium and Hospital for Chronic Diseases,
Brooklyn, New York :

In a previous publication (1), studies were pre-
sented of the physical factors that may influence R;
values for the ecircular chromatographic method
(2, 3). Among the advantages of this method is the
possibility of cutting the chromatogram into a num-
ber of segments and using various eolor producing
reagents for each segment. Thus, it is possible to
identify an individual amino acid in a band containing
several other amino acids by means of specific color
reactions. A number of such specific reagents which
give colors with one or several amino acids have been
mentioned in the literature (4, 5). This is in contra-
distinetion to the use of ninhydrin (6-8) as the color-
ing reagent “par excellence” which gives purple or
blue colors with virtually all the amino acids found in
protein hydrolyzates. Exceptions to this color reaction
with ninhydrin are the imino acids, proline and hy-
droxyproline, which give faint yellow eolors. It was
for this reason that Acher, Fromageot, and Jutisz (9)
first proposed the use of isatin in n-butanol-acetic
acid solution as a highly specific reagent which gives
intense blue-green colors for proline and hydroxy-
proline on paper chromatograms. Their use of this re-
agent is based upon the experimental studies of Grass-
mann and Arnim (10, 11) on the reaction of isatin
with pyrrole ring compounds to give eolored products.

The chemistry of isatin is discussed in the textbook
of Morton (12) and in a review paper by Sumpter
(13). These sources point out that isatin reacts with
both imines and amines to form products which in
many cases are colored. However, only sporadie refer-
ences were found to the reaction of isatin with amino.
acids in general (14, 15). Although isatin is now gen-
erally used as a specific reagent for the identification
of proline and hydroxyproline on paper chromato-

1The authors wish to acknowledge the aid of Dr. Bruno W.
Volk, Director of Laboratories, who permitted part of the
experimental work in this paper to be performed under Grant
No. B-285 of the U.S. Public Health Service dealing with the
general subject of “Protein Studies in Chronic Diseases.”” We

also wish to thank Miss Renee Bisner for editing and typing
the manuscript.

ScIENCE, Vol. 119




grams (16—18), Block (16) has noted that upon heat-
ing the chromatogram a number of other amino acids
give color reactions with isatin. However, Block (16)
has not stated which particular amino acids react with
isatin and the limits of sensitivity of such reactions.

This paper deals with the reaction of isatin with
various amino acids, the colors obtained, and the lim-
its of sensitivity of such reactions. We have found
this reagent most useful for the qualitative identifica-
tion of a number of amino acids, with the circular
chromatographic technique (1).

In the experimental work, various amounts of the
amino acids listed in Table 1 were spotted on What-
man No. 1 filter paper so that each spot was 1 em in
diameter. The filter paper was dried at room tempera-
ture and then dipped into a solution of isatin (0.2%
in acetone containing 49, acetic acid), dried for sev-
eral minutes in air and then heated for 10 minutes at
100°. Twelve out of twenty-one amino acids tested
gave distinet color reactigns. It can be seen from the
data in this table that a number of other amino acids
besides proline and hydroxyproline give blue or blue-
green colors with isatin, The approximate lower lim-
its of sensitivity for the reacting amino acids are
shown in the last column of Table 1.

TaBLE 1. Reactions of various amino acids with isatin.

Approximate
Amino acid* Color lowero}:.lmlts
sensitivity

(ug)
1. Proline Blue <1
2. Phenylalanine Blue-green 1
3. Tyrosine Blue-green 1
4. Tryptophan Blue-green 1
5. Hydroxyproline Blue-green 2
6. Glutamic acid Lavender 2
7. Lysine Lavender 2
8. Arginine Lavender 2
9. Methionine Blue-green 2
10. Histidine Blue 2
11. Aspartic aeid Blue 5
12. Cystine Blue-gray 5

* The following amino acids gave no appreciable color with
isatin in amounts of 10 pg or less: glycine, serine, alanine,
valine, threonine, leucine, isoleucine, glutamine, asparagine.

The usefulness of isatin as a color reagent for amino
acids is apparent when an amino acid mixture, for
example protein hydrolyzate, is run with the cirenlar
chromatographic technique employing phenol as the
developing solvent (8) in an atmosphere of 0.1% am-
monia. In this case, tyrosine-alanine and valine-methio-
nine travel together as pairs. The presence of tyrosine
and methionine, respectively, can be shown by remov-
ing a segment of the chromatogram and carrying out
the isdatin color reaction. The application of the isatin
reaction to the identification of amino aecids separated
by other solvent systems has been employed exten-
sively in this laboratory. Subsequent publications will
deal with the use of this reagent for the qualitative
and quantitative determination of the amino acids

January 22, 1954

present in various biological fluids, for example pro-
tein hydrolyzates.
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Distemper Immunization of Ferrets
by Nebulization with Egg
Adapted Virus* 2

John R. Gorham, R, W. Leader,?
and Joyce C. Gutierrez

Bureau of Animal Industry, U.S. Department of
Agriculture and State College of Washington, Pullman

Living Newecastle disease vaccines have been admin-
istered to chickens by inhalation (1). The results in-
dicate that airborne inoculation may be employed as
a means of preventing the disease. The purpose of this
investigation was to determine whether ferrets could
be protected against virulent distemper virus (DV)
through the use of this method. Ferrets were exposed
to egg-adapted DV as an aerosol at definite intervals
prior to a given time when all ferrets were challenged
with virulent virus.

The virus suspensions for nebulization were pre-
pared from infected chorioallantoic membranes
(CAM’s) of the 90th passage level of the Onderste-
poort strain of egg-adapted DV (2). Seven-day-old
chicken embryos were inoculated on the CAM with 0.1
ml of seed virus. After a further incubation of 7 days
the CAM’s were harvested and ground in a Waring
Blendor with diluent to make a 10-* suspension of in-
fected membranes. The diluent was 109% horse serum
in nutrient broth (Difco) with each milliliter contain-
ing 500 units of crystalline penicillin G and 500 pg of

1 Scientific Paper No. 1263, Washington Agr. Bxpt. Sta.

2 Before these studies were completed, J. A. Crawley of
the University of Toronto kindly made available information
which shows that mink can be protected against distemper
by using the same principle as the one herein reported.

3 Department of Veterinary Pathology, State College of
Washington, Pullman.
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