A. M. 1. 6.

BULLETIN

of the
American Association of

Jesuit Scientists

Eastern States Division
(Founded 1922)

Includes

PROCEEDINGS
of the

TWENTY-FOURTH ANNUAL MEETING
August 30, 31 and September 1, 1949
FORDHAM UNIVERSITY

Published at

COLLEGE OF THE HOLY CROSS

Woreester 3, Massachusetts

(Copyrighted, 1950)

Vol. XXVII MAY. 1950

No. 4




| Contents

Twenty-fourth Annual Meeting
Program . i ; e . 5 : : . 16
Report of the Secretary . . . : . 5 ; i i 1
First General Session . i : : i g 5 f v 118
Second General Session i ¢ z . . . . . 114
Notice from Executive Council Meeting ! b ) . . . 120
Biology
Ahstracts of Papers read in the Biology Section . E i 5 : : 120
Contributed Papers
On Pre-Medical Education. Rev. P. H. Yancey, S.J, Sp-ing Hill Col-
lege, Ala. . : : : : . - : - . - . A
Forelimb Regeneration in the Salamander. Rufus P. Roberts, S.J.,
Weston College - . ; ; . . . . . 121
Chemistry
Abstracts of Papers read in the Chemistry Section . 124
Contributed Papers
The Effect of a Wetting Agent on Surface Tension. J. Albert Chatard,
S.J., and Robert E. Varnerin, S.J., Weston College . : e
Old Litmus Paper Vials. Rev. Gerard M. Landrey, S.]J., Fairfield Uni-
versity a a 3 . : v " . : . o 137
Proposed Symposium on the Theory of Acids and Bases. Abstracts . 134
Physics
Abstracts of Papers read in the Physics Section 4 138
Mathematics
Abstracts of Papers read in the Mathematics Section 141
History of Jesuit Science
The Jesuits in China: their Scientific Work. Sir Frederick Maze, K.C.M.G.,
K.B.E. : 3 ; ; : ; : ; 14}
News Items
Boston College . . , . 153
Fordham University E 5 ; 5 153
College of the Holy Cross ; § it
Loyola College, Baltimore . - g 1
Weston College : 15
Reviews and Abstracts . . . 116
Membership List . . . L o sk
Index for Volume 27 167




Bulletin of the American Association
of Jesuit Scientists
EASTERN STATES DIVISION

VOL. XXVII MAY, 1950 NO. 4

BOARD OF EDITORS

Editor, REv. BERNARD A. FIEKERS, S.]J.

College of the Holy Cross, Worcester, Mass.

Circulation, Rev. Joserm P. Kerry, S.J.
Weston College, Weston 93, Mass.

ASSOCIATE EDITORS ®

Biology, Rev. Francis X. Froop, S.].
LeMoyne College, Syracuse, N. Y.

Chemistry, REv. GEorGE ]. HiLsporr, S.].,
St. Peter’s College, Jersey City, N. J.

Mathematics, ReEv, JosepH A. PERsicH, S.].
Canisius High School, Buffalo, N. Y.

Physics, REv. Francis J. HEYDEN, S.J., President

Georgetown University, Washington, D. C.

Science and Philosophy, Rev. Josern P. KeLry, S.J.
Weston College, Weston, Mass.

NOTICE TO AUTHORS

Manuscripts are to be submitted to associate editors of the appropriate section
and muy be submitted directly to the editor in chief, Clear manuscript, preferably
typed, with wide margin to the lefr, with double spacing between lines, is desira-
ble, Please try to follow the typographical style of the most recent issue of the
BuiiLeTin. Line drawings should be submitted on Bristol board, or similar material,
and done in India ink. Figure number should be written on this in pencil. Titles
for drawings, with figure numbers, should be typed on a separate sheer, Please try
to minimize footnotes. Appended references and bibliographies, clearly so marked,
should be done in the style of the A.A.AS. publication, Science.



Program

Twenty-fourth Annual M{-’(’ﬁﬂg
of the
AMERICAN ASSOCIATION OF JESUIT SCIENTISTS
EASTERN STATES DIVISION

Fordham University

AUGUST 30, 31 AND SEPTEMBER 1, 1949

FIRST GENERAL MEETING
Tuesday, August 30, 1949 at 7.30 P.M. in Freeman Hall
Address of Welcome Rev. Lawrence J. Walsh, S,
Provust
Appointment of Committees
Report of the Committees
Report of the Secretary
PRESIDENTIAL ADDRESS: Biological Evolution is a Fact
Rev. John A. Frisch, 5.J.
Editorial Policy: The Jesuit Science Bulletin
Rev. Bernard A. Fiekers, S.).

MEETINGS OF THE SECTIONS

These meetings begin on Wednesday at 10.00 A.M. Each sec-
tion should determine its own time of meeting for Wednesday
and Thursday afternoons.

BIOLOGY SECTION
Chairman’s Address: A Technique Employed in Experiments

on Parthenogenesis in Rabbit Ova Rev. Joseph F. Busam, S.J.
The “Killer Factor” in Paramecium Aurelia  Rev. John A. Frisch, S.J.
President

Alcoholism Rev, James L. Harley, 5.

Recent Developments in Chromosome Studies

Rev. Michael P. Walsh, S.J
The Training of Research Workers Rev. John N. Haas, S:J:
The Genetics of the Rh Blood Group William K. Masterson, 5.J.
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CHEMISTRY SECTION
Chairman’s Address: Some New Experiments in Physical Chemistry

Rev. James J. Pallace, S.]J.
Discussion of the Minimum Standards of the American Chemical

Society Rev. Albert F. McGuinn, S.J.
A Simple Demonstration of the Colloidal and Crystalline State

of the Same Substance Rev. Albert F. McGuinn, S.].
The Vitreous State Rev. Joseph J. Sullivan, S.].
A System of Stoichiometry Rev. Bernard A. Fickers, S.].

A Home-Made Photographic Copying Outfit
Rev. Joseph A. Martus, S.].
Teaching the Metric System Frederick J. Dillemuth, S.].
Gravity Filtration in the Preparation of Permanganate Solutions
George A. Duffy, S.].

MATHEMATICS AND PHYSICS SECTIONS

Chairman’s Address: The Co-operative Physics Tests at
Georgetown Rev. Joseph F. Cohalon, S.]J.
Chairman of the Physics Section
Size, Distance, Shape and Color of Objects in Psychophysics
Rev. John A. Tobin, S.]J.
Some Coupled Systems in Physics Robert O. Brennan, S.]J.
Color and Structure of Complex Molecules
Joseph F. Mulligan, S.].

Father Secchi and Stellar Spectra Martin F. McCarthy, S.].
A Simple Transposition of the Plane which leaves all Plane

Figures of the Same Shape Rev. Edward C. Phillips, S.].
Notes on Dimensional Analysis Rev. Stanley J. Bezuszka, S.].

SECOND GENERAL MEETING
(Busimess and Final Meeting)
Thursday, September 1, 1949 at 10.00 AM., Freeman Hall

Business Meeting of the ASSOCIATION
Report of Secretaries of the Sections
Report of the Nominating Committee
Election of Ofhcers

New Business

Report of the Resolutions Committee

SECRETARY’S REPORT

The twenty-fourth annual meeting of the American Association
of Jesuit Scientists, Eastern States Division, was held at Fordham Uni-
versity, August 30, 31 and September 1, 1949.
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FIRST GENERAL SESSION

The meeting was called to order by the Reverend John A. Frisch,
President of the ASSOCIATION, at 7.30 P.M., August 30, in the
physics lecture room of Freeman Hall. A very cordial welcome was
extended to the members of the Association by the Rev. Lawrence |,
Walsh, Provost of the University. Father Walsh spoke in the name
of the Rev. Laurence J. McGinley, Rector and President of the Uni-
versity, who was unable to be present.

The minutes of the twenty-third annual meeting, held at Holy
Cross College, Worcester, Mass., August 31 to September 2, 1948, Were
read, and accepted as corrected.

The Committee on the Index of the BuLLETIN of the ASSOCIA-
TION reported progress in the drawing up of the index, and its ex-
istence was extended another year for the completion of the work,

The President named the Rev. Bernard A. Fiekers, the Rev. Eugene
A. Gisel, and the Rev. Arthur A. Conniff to the Committee on Nomi-
nations, and the Rev. Joseph P. Kelly, the Rev. James J. Pallace, and
the Rev. Edward S. Hauber to the Committee on Resolutions,

The President reported the proceedings of the meeting of the
Executive Council, held immediately previous to the General Session
of the ASSOCIATION:

1. the appointment of the Rev. Bernard A. Fiekers to succeed
the Rev. Gerald F. Hutchinson as Editor of the BULLETIN.

2. The proposal was made that a set of by-laws be written to
outline the procedure on admission of new members, on programming
the meetings, on determining the time of the annual meetings, and on
all similar matters of dertail.

3, the proposal was made that an account be sent to the Rev.
Fathers Provincial of the three Provinces, of the accomplishments of
the ASSOCIATION, in particular, of the new members admitted,
each year.

The President announced the approval by the Rev. Fathers Pro-
vincial of the proposal that scholastics ke permitted to attend the
meetings of the ASSOCIATION without being required to present 4
paper. Permission to attend is automatically extended to those schalis
tics who are engaged in teaching or in specialized study of the sciencet

The announcement was made that an exhibit of Kodachrome
materials and processes would be open to the members on Wednesday
evening, August 31. The exhibit was sponsored by the Rev. Alfred
Purcell.

Father Fiekers recommended to the personal concern of each of
the members, the quality of the ASSOCIATION’S publication, urg
ing that its continued merit depends on the wealth of material sub-
mitted for publication.

The Presidential Address, Biological Evolution is a Fact, was d&
livered by the Rev. John A. Frisch, and the meeting was adjournd
at 9.15 P.M.
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SECOND GENERAL SESSION

The second and final general session was called to order by the
President on Thursday morning at ten in the Physics Lecture Room
of Freeman Hall. The President expressed his gratitude to the com-
mittees on arrangement for the annual meeting: the chairmen: Rev.
Roche G. Belmonte, Reception; Rev. Howard A. McCafirey, Hospi-
tality; Rev. Eugene A. Gisel, Publicity; Mr. Thomas F. Egan, Enter-
tainment; and Rev. James J. Pallace, Program.

Sectional secretaries reported from their scctions the following
elected officers Biology: Rev. Francis X. Flood, Chmn., Mr. James A.
McKeough, Secy.; Chemistry: Rev. George J. Hilsdorf, Chmn., Mr.
Arthur G. Kehoe, Secy.; Mathematics: Rev, Joseph A. Persich, Chmn.,
Mr. William B. Cogan, Secy.; Physics: Rev. Francis J. Heyden, Chmn.,
Mr. Martin F. McCarthy, Secy.

Upon report of the nominating committee and vote of the ASSO-
CIATION, Rev. Francis J. Heyden of Georgetown University and
Rev. Vincent F, Beatty of Loyola College in Baltimore were elected
President and Secretary of the ASSOCIATION, respectively. Father
Heyden took the chair,

The Resolutions Committee presented the following resolutions:
Be it resolved:

1. that the American Association of Jesuit Scientists, Lastern
States Division, express its sincere appreciation to the Rev. Father
President, to the Rev. Father Superior, and to Father Minister of Ford-
ham University for their cordial reception and gracious hospitality
during our convention.

2. that the ASSOCIATION express its gratitude to the various
committees whose generosity contributed much to the smooth func-
tioning of the convention.

3. that the ASSOCIATION express its commendation to the
Rev. Bernard A. Fickers, who so willingly assumed the burden of
Editorship of the BULLETIN in an emergency.

4. that the ASSOCIATION extend a vote of thanks to its
President of last year, Father Frisch, and to the officers of the ASSO-
CIATION for their splendid work of the past year.

5. that the Secretary of the ASSOCIATION be instructed to
send the expression of our appreciation to the authorities of Fordham
University.

The above resolutions were approved as presented.

A list of the members present at the meeting was drawn up.

As a matter of new business, Father Joseph P. Kelly moved
that the ASSOCIATION empower the Executive Council to amend
the Constitutions in such a way that there would be greater per-
manence of membership in the Executive Council, and hence greater
continuity in the efforts not only of the Executive Council but of the
entire ASSOCIATION. The motion was seconded and after a brief
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discussion, carried. Several recommendations as to how that permanence
might be effected, were made from the floor, but definite action wa
left to the Executive Council.

The date of next year’s meeting was discussed.

The motion for adjournment was made, seconded and carried at
11.30 A.M.

Respectfully submitted,
(REv.) Harry A. Boyre, S.].
S{'r'!'(’inr]

IMPORTANT NOTICE EXCERPTED FROM THE
EXECUTIVE COUNCIL’S MINUTES

The Executive Council of the ASSOCIATION met in the Physics
Amphitheatre of Freeman Hall on September 1, 1949 at 11.00 AM,
immediately after the closing meeting of the convention. The follow-
ing members were present: Fathers Heyden, Beatty, Flood, Hilsdorf,
Persich and Kelly. Fathers Boyle, Fiekers and Frisch also attended.
Recently empowered by the ASSOCIATION to amend the constitu-
tions in favor of greater continuity of the council, executive council
took the following action: President shall be elected for one year fol-
lowed by two years on the executive council; Secretary shall be elect-
ed for three years followed by one year on the executive council; Sec-
tional chairmen shall be elected for three years. Terms of the present
incumbents expire as follows: biology in 1952; chemistry in 195
mathematics in 1951 and physies in 1951. Treasurer and Editor of
the BULLETIN are members of the executive council, and along with
the Chairman of the Section of Philosophy and Science, have terms
of indefinite duration.

| Biology

A TECHNIC EMPLOYED IN EXPERIMENTS ON PARTHENO-
GENESIS IN RABBIT OVA

Abstract
Rey. JoserH F. Busam, S.J., CHMN.

Parthenogenesis or the development of an unfertilized egg may
be studied in the rabbit by activation of ovarian or tubal ova. The
great number of eggs necessary for successful execution of partheno-
genetic experimentation in this instance are obtained by bringing 1
large number of follicles simultaneously to the preovulatory level,
using the follicular stimulating hormone (FSH) from the sheep's
pituitary.
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‘ Ovarian ova are obtained ?.7)1 pricking a ripe preovulatory folli-
cie of an excised ovary, permitting the ova to drop into rabbit serum.
Such ova are considered to be unactivated.

To obtain tubal ova, it is necessary to induce ovulation. This is
brought about by an intravenous injection of utealizing hormone
(LH) made after the above mentioned injections of the follicular
sumulating hormone. Ten to twelve hours after this injection the
animal is killed and the fallopian tubes removed. By means of a sterile
capillary pipette, containing sterile rabbit serum, the fallopian tubes
are flushed and the ova collected in a watchglass.

Heat or hypertonic solutions may be used to activate both ovarian
and tubal eggs. Activated ova may be cultured in sterile Carrel flasks,
or transplanted into pseudopregnant rabbits.

In transplantation, a pseudopregnant rabbit is given a light an-
aesthesia, and the body cavity is opened. Activated ova are placed
in the upper fifth of the fallopian tube by means of a capillary pipette
of special design. Grear care must be taken not to inject air or excess
fluid along with the eggs. Activated eggs properly placed will de-
scend in the fallopian tubes in a normal manner.

Tubal ova may also be activated by applying to the fallopian
rubes of a pseudopregnant rabbit a small jacket through which ice
water is circulared.

Ova, activated in vitro and cultured, may undergo development

in general only up to the implantation stage. Owva, activated in
vitro and transplanted into the fallopian tubes of pseudopregnant

rabbits, act quite normally if they have begun to cleave in vitro. A
number of young have been produced parthenogenetically.

RECENT ADVANCES IN CHROMOSOME RESEARCH
Abstract
Rev. Micraer P. Warsh, S.].

Textbooks in various biological subjects have failed to keep up
with the progress that has been made in recent years on the subject
of mitosis and meiosis, The main purpose of this paper was a dis-
cussion of the errors commonly found in ordinary textbooks on the
subject of mitosis.

The various phases of mitosis, the structure and morphology of
chromosomes, reduplication of chromosomes, coiling and the number
of strands in a chromosome were some of the subjects that were dis-
cussed in detail.

Since a large amount of recent research in cytology has been along
experimental lines, some time was devoted to a consideration of this
aspect of cytological research. The methods that are being used to
determine the chemistry of chromosomes were described in detail.
Finally the subject of heterochromation and enchromation, which
has reccived a good deal of emphasis in recent cytological literature,

was reviewed.
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ON THE TRAINING OF RESEARCH WORKERS
Abstract
REev. Joun N. Haas, S.]J.

By the term of research workers is understood scientists who are
able to do outstanding work in a particular field of science and who
at the same time are able to instruct others in doing the same type
of work. There is a certain need to have ours so qualified. They in-
crease greatly the reputation of our universities, attract outstanding
students and financial aids, they are the wviri eminentes demanded by
our Father General, they will be able to deal in an authoritative man-
ner with questions which come up in the field between science and
philosophy. Although they should be gifted with some extraordinary
qualities and inclination for such work, much can be done for their
training. They must be given the opportunity to carry on studies
when others finish them and to become associated with outstanding
authorities of their field. Together with these they should work in
well equipped laboratories as research fellows or research assistants for
quite a number of years. This type of postgraduate study usually can-
not be carried on in our own institutions since advanced work requires
too much equipment—usually not at hand in our own schools. There
are many difficulties connected with this type of work and training,
the basic one seems to be lack of understanding for the necessity of
outstanding workers and the peculiar character of their training.

THE GENETICS OF THE Rh BLOOD GROUPS
Abstract
Wirriam K. Masterson, S.J.

It scems likely that research work now being carried on in the
Rh blood groups will contribute to fundamental knowledge in the
fields of Genetics and Ethnology. This paper deals with an explana-
tion of the Rh groups according to the British system of nomen-
clature devised by Fisher. According to Fisher’s theory, inheritance
of the Rh antigen is controlled by three pairs of allelic genes which
are found on closely associated loci. Proof is offered that the linkage
is so close, that crossing over is ruled out. This theory is opposed to
Wiener’s theory which states that all varieties of Rh antigen are in-
herited by means of a single gene, with mulrtiple alleles, present at a
single locus.

ON PRE-MEDICAL EDUCATION®*
Rev. P. H. YancEy, S.].

Some thirty years ago, when the writer first taught biology at
Spring Hill, the medical schools began to tighten up on their require-
ments and to emphasize the sciences as pre-requisites for admittance,

*Reprinted with permission from the Mendelian, 20 no. 3, 23 (Feb. 1950).
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As a result the time-honored A.B. degree with its stress on the hu-
manities was forsaken for a “pre-medical” course, heavy with biology,
chemistry and other sciences.

Spring Hill, wanting to give its pre-medical students the kind
of training the medical schools seemed to want them to have, called
on the writer, who was then a graduate student in St. Louis Univer-
sity where the biology department is closely connected with the medi-
cal school, to draw up a curriculum which would meet these require-
ments and also comply with our Jesuit system of education. This he
did from his experience both as a teacher and as a student in a medi-
cal school. The curriculum called for three or four years (depending
on whether a degree was wanted) of both biology and chemistry, as
well as a major in scholastic philosophy, and the rest of the subjects
ordinarily required for graduation.

As can be seen, this was a rather heavy program. Not many stu-
dents could carry it out creditably. The result was that during the
cighteen years that this curriculum has been in force at Spring Hill
not too many students have completed it and been accepred by medi-
cal schools. However, those who have been accepted, with very few
exceptions (to be precise, three in the eighteen years), not only got
through but usually did well.

One particular case comes to my mind. It is of a boy who
came to me after Christmas in his junior year and complained that
he had been rejected by the medical school he had applied to because
of low grades. He could not deny the grades but he said he felt that
he was as well or better prepared than some of his former high school
classmates who had gone to other colleges and made better grades
and had been accepted by medical schools. I told him that while it
might be difficult for him to get in, if he did get in I would guar-
antee that he would stay in, provided he continued to apply himself
as he had. He did better work in the rest of his junior year and in
his senior year and was accepted by his state university which had a
two-year medical school. There he did so well in his freshman year
that before the end of it he was invited by the four-year school, which
had previously rejected him, to transfer to it immediately. He did
not do so until he had finished his sophomore year but he continued
his good work there and even led his class in some quarters. Later he
received a residency at the Mayo Clinic.

I do not recount these things for the purpose of “patting our-
selves on the back,” but because of a radical change which I have ob-
served in the admitting policies of the medical schools. Some are open-
ly advising the colleges that they want a “minimum of science™ from
their applicants, Others, while not doing this explicitly, do so im-
plicitly, by stressing general education and knowledge of current
affairs and also by accepting students on the basis of high quality
quotients regardless of the subjects by which these high ratings were
gained.
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Far from criticising this reversal on the part of the medic)
schools to a broad liberal education as opposed to a narrow scientilic
one, I am very much in favor of it as is shown by a paper which |
published on the subject a couple of years ago (Cf. Must Scienti
Be Ignorant? Bios. 19 (3) 185). After all it is the well-tried Jesuit
system. However, there is evidence that the teachers in medie
schools, especially in the freshman class, do not see eye to eye with the
administrators on this point. The result is that some students who
have been accepted on the basis of their high grades in college in
non-science subjects have found the going so difficult in medicl
school that they have either failed or dropped out voluntarily. Thus
the chairman of the admissions committee of one medical school tald
me that one year the student who had been ranked highest by their
committee had quit school after only two weeks and gave as his
reason that it was too much work. In another medical school thi
year five freshmen presumably accepted because of their superior
grades, had dropped out before Thanksgiving. That is one thing that
I have never seen happen to any Spring Hill student. T acttribute it
to the fact that our pre-medical students have been accustomed w
“working under pressure,” as Father Schwirtalla at St. Louis used
to express it.

Therefore, until the teachers in the medical schools gear their in-
struction to the level of these non-scientifically trained students, my
advice to pre-medical students is to make sure that the “minimum"
of science which they do take will really fit them to step into classes
of anatomy, biochemistry, etc., as they are taught now in the medical
schools. They can get some idea of what they are like by consulting
with some of their confreres who are now undergoing the experience,
However, they must also get good enough grades in these and other
subjects so as not to be discriminated against by boards of admission
because of low quality quotients. Finally, I would beg them not to
be satisfied merely to “keep up” with the class in their non-scientific
subjects, because many science majors have told me that they fnd
some of these so easy in comparison with the sciences that they can
get good grades in them without much study. As a consequence while
they may get good grades, they do not really know the matter and
this lack of knowledge in history, English, etc., will hurt them in
both the Medical College Admission Test and the personal interviews
which many medical schools are now requiring.

To the committees on admission of the medical schools T would
also humbly submit that they take into consideration not only the
grades of applicants but also the subjects in which they are gained,
and the standards of the college where the studies were made. These
last can be judged by the past record of the college’s students in the
medical schools.
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FORELIMB REGENERATION IN THE SALAMANDER
Rurus P. Roserts, S.].

Regeneration is the ability of an organism to repair or restore
an injured or lost part from materials within itself. There are two
main forms of regeneration: in one the lost structure is replaced by
2 re-organization of old materials already present in the organism; in
the other the new structure is organized from new materials that
are derived from the old part, or stump of the lost structure. Re-
generation has been observed to some degree in every living organism,
and the more complex are the structures of the organism, the less is
its capability to regenerate. In the small invertebrates, whole new
bodies can develop from a fragment; in the smaller vertebrates, limbs
can be re-formed when lost; in the higher vertebrates and man, re-
generation 1s very limited and only certain tissues can be re-formed.

Since this is true, histological studies of regeneration are con-
ducted on the invertebrates and on the smaller vertebrates, such as
the larvae of the frog and the adult salamander, Tri‘urus viridescens.
Regeneration resembles the embryological development of the lost
structure by the formation of a blastema. A blastema, embryological-
ly, is the primordium of an organ which will appear fully developed
in the adult, and if the blastema in the embryo for a certain organ
is destroyed, the adult will never develop that organ. In regeneration,
the formation of a blastema has been observed, and, therefore, a
blastema, when referred to the regenerative process, can be defined
as the growing-point of the new limb, which forms at the point of
amputation of the old limb and from which the materials are derived
to develop the regenerate.

To determine the mechanisms of regeneration, a great number
of experiments have been performed using the larvae of the frog, Rana
sylvatica, and the adults of the salamander, Trifurus viridescens. Since
the method of investigation is basically the same for both animals and
since the findings are generally identical, our review of the more re-
cent work and discoveries on regeneration is limited to that done on
Triturns viridescens, which is by far the more convenient laboratory
animal to use, both because of the ease with which it is raised, and
because of the facility of macroscopic and microscopic examination
of the regenerative process in its limbs.

Studying the formation of the regeneration blastema on the fore-
limbs of Triturus viridescens, Doctor S. Meryl Rose of Smith Col-
lege submits an interesting report, but her conclusion seems to want
experimental verification. It had been demonstrated that the regen-
ration blastema must arise from local tissues in the vicinity of the
point of amputation. Doctor Rose observed that, prior to blastema
formation, no local tissue except the epidermis begins to increase by
prolific cell division, and that during the pre-blastema period there
is a continuous migration of cpidermal cells to the distal tip of the
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stump where a mound of epidermal tissues forms. When blastem;
formation takes place, Doctor Rose also reports that the number of
epidermal cells decreases as the number of regenerative cells increases,
and that the cells of no other tissue decrease as much during bl
tema formation. From these observations, she concludes that the dis
appearing epidermal cells dedifferentiate and are transformed intg
regenerative cells. In other words, the epidermal cells lose their speci-
fication as epidermal cells, and in becoming regenerative cells are agiin
capable of being respecified as bone, muscle, or nerve tissue. Thi
indifference to differentiation is a characteristic of germ cells along,
and if it were possible for specified cells to be dedifferentiated it would
be required that germ cells be formed and be present. This is not
true, as the germ cells are formed by and always remain in the
gonads. Their exclusive function is the generation of a new organ-
ism, but not regeneration. Therefore, we must conclude that Doctor
Rose’s explanation is inadequate, though we must accept the observed
facts she offers, namely: that epidermal cells after prolific cell divi-
sion migrate to the distal point of amputation; that these cells de
crease in number as regenerative cells increase. But her conclusion
that the epidermal cells lose their specification and are re-formel
into muscle or bone cells must not be accepted too readily, for other
tissues are known to play an important part in regeneration and
their role seems to have been omitted by Doctor Rose.

Over the past few years, a tremendous amount of work has
been done by Doctor Marcus Singer of the Harvard Medical School
on the nervous system and regeneration of the forelimbs of Triturus
viridescens. Having established in a previous investigation the prin-
ciple of the importance of the number of nerve fibres participating
in regeneration of the upper arm, he has extended this principle to
the other regions of the forelimb. The requirement of a definite
quantity, expressed as a threshold range of nerve fibres above which
regeneration always takes place and below which regeneration will
never occur appears for cach level of the limb. Each of the spiml
nerves which supply the forelimb participates in regeneration, but the
extent of their individual participation depends on their fibre content.
Though the nerve requirements of the respective levels of the limb
differ, they bear no relation to one another. Because the forearm re-
quires the greatest number of nerve fibres and the digits require the
least, Doctor Singer advances the theory that the number of nerves
required for limb regeneration is determined by the amount of tissue
at the amputation surface. To establish this theory, he carried on
further investigation and was able to demonstrate that the nerve
requirements can be expressed in terms of the size of the surface of
amputation. It was observed that the number of nerves rcquirui
per unit area of surface is quite constant for the regions of the fore
limb even though they are widely separated, such as the digits and
the arm. He, therefore, concluded that the number of nerves present
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in the area of regeneration is determined by the tissues submitted to
regeneration by amputation and not by the nerves themselves. The
hand, alone, unlike the other regions was found not to obey the con-
stant of fibres per unit area established for all other regions, but
was found to be more responsive to the nerve influence, requiring less
than half of the fibres per unit area needed elsewhere.

To confirm this all-important part played by the quantity of
nerve fibres at the surface of regeneration in a negative way, Doctor
Singer subsequently reports the results of experiments in which, by
interference, he limited the number of required nerve fibres so that
the number was less than that normally available at the point of re-
generation.  Though the onset of regeneration in these animals was
found in most instances to be as rapid as in normal ones, the suc-
cessive stages of the process were observed to be slower, and the end
result was a regenerated limb which was deficient both in length and
in volume, but mostly in volume. Widely different nerve quantities,
when still capable of initiating regeneration, yielded regenerates with
disturbances to a similar degree so that the dependence of the process
of normal regeneration on the number of fibres present at the site of
amputation is established as certain.

In conclusion, Doctor Singer submits a very enlightening report
on the invasion of the epidermis of the regenerating forelimb of
Iriturus viridescens by nerve fibres. These fibres invade the epi-
dermis of the regenerating forelimb in numbers which far exceed
those found in normal skin. The fibres are naked and unaccompanied
by Schwann cells. They enter the epidermis singly or in fascicles
and grow freely in every direction, and for great distances. In gen-
¢ral, the number of these fibres is much smaller in the proximal p