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OBSERVATIONS ON THE TJVING DEVELOPING NERVE 
FIBER.' 

Ross G. HARRISOX. 
BY 

The immediate object of the following experiments mas to obtain a 
method by which the end of a growing nerve could be brought under 
direct observation while alive, in order that  a correct conception might 
be had regarding what takes place as the fiber extends during embryonic 
development from the nerve center out to the periphery. 

The method employed was to isolate pieces of embryonic tissue, known 
to gh-e rise to nerve fibers, as for example, the whole or fragments of the 
medullary tube, or ectoderm from the branchial region, and to observe 
their further development. The pieces were taken from frog embryos 
about 3 mm. long a t  which stage, i. e., shortly after the closure of the 
medullary folds, there is no visible differentiation of the nerve elements. 
After carefully dissecting it out, the piece of tissue is removed by a fine 
pipette to a cover slip upon which is a drop of lymph freshly drawn from 
one of the lymph-sacs of an adult frog. The lymph clots very quickly, 
holding the tissue in a fixed position. The cover slip is then inverted 
over a hollow slide and the rim sealed with paraffine. When reasonable 
aseptic precautions are taken, tissues will live under these conditions for 
a week and in some cases specimens have been kept alive for nearly four 
weeks. Such specimens may be readily observed from day to day under 
highly magnifying powers. 

While the cell aggregates, which make up the different organs and 
organ complexes of the embryo, do not undergo normal transformation 
in form, owing, no doubt, in part, to the abnormal conditions of mechani- 
cal tension to which they are subjected; nevertheless, the individual tissue 
elements do differentiate characteristically. Groups of epidermis cells 
round themselves off into little spheres or stretch out into long bands, 
their cilia remain active for a week or more and a typical cuticular border 
develops. Masses of cells taken from the myotomes differentiate into 
muscle fibers showing fibrillz with typical striations. When portions 
of myotomes are left attached to a piece of the medullary cord the muscle 
fibers which develop will, after two or three days, exhibit frequent con- 
tractions. In pieces of nervous tissue numerous fibers are formed, 
though, owing to the fact that they are developed largely within the mass 

Read before the Society for Experimental Biology and Medicine at the 
23d meeting, New York, May 22, 1907. 



June 1, '07. Tlie Anatomical Record 117 

of transplanted tissue itself, their mode of development cannot always be 
followed. IIowever, in a large number of cases fibers were observed 
which left the mass of nerve tissue and extended out into the surrounding 
Iynph-clot. It is these structures which concern us a t  the present time. 

I n  the majority of cases the fibers were not observed until they had 
alniosi; completed their development, having been found usually two, 
occasionall!- three, and once or twice four dais after isolation of the 
tissue. They consist of an  almost liyaline protoplasm, entirely devoid 
of the ~ o l k  granules, with which the cell-bodies are gorged. Within this 
protoplasm thcrc is no definiteness of structure; thougli a faint  fibrilla- 
tion may sonictiines be observed and faintly-defined granules are dis- 
cernible. The fibers are about 1.5-3 p thick and their contours show here 
and tliere irregular varicosities. The  most remarkable feature of the 
film is its enlarged end, from nhicli estcnd numerous fine simple or 
branched filaments. The  end swelling bears a resemblancc to certain 
rhizopoils and close observation reveals a continual change in form, 
espwially as rcgards the origin and branching of the filaments. I n  fact, 
the changes are so rapid tha t  i t  is dificult to draw the details accu- 
rately. It is clear we have before us a mass of protoplasm undergoing 
amtuboid morenicnts. If  we examine sections of young normal embryos 
sliortly after tlie first nerves have developed, we find exactly similar struc- 
tures a t  the end of the developing neri-e fibers. This is especially so in 
the case of tlic fibers which are connected with the giant cclls described 
by Bohon and Beard. 

Still niorc instructive are the cases in mhicli the film is  brought undcr 
ol.isen-ation be.fore it has completed its growth. Then i t  is found that 
tlic eiid is rcr: active and that its moveinent results in the drawing out 
and lengthening of tlie fiber to which i t  is attachcd. One fiber was 
01)scn-cd to lengt.lien almost 20 p in 25 minutes, another over 25 p in 50 
miniites. The longest fibers observed were 0.2 mm. in  length. 

When t.he placoclal thickenings of the branchial region are isolated, 
similar fibers are formed and in several of these eases they have been 
wen to arise from individual cells. On the other hand, other tissues of 
the embrFo, such as m>otomes, yolk endodcrm, notochord, and indiffcrcnt 
ectorlerm form thc abdominal region do not give rise to structures of this 
kind. Thrrc can, therefore, be no doubt that wc are dealing with a 
spccific characitcrist.ic of nervous tissue. 

It has not :I:: yci: h e n  found possible to  make pmnanent  specimens 
which slion- the isnlai(.(l i i w w  fibers complctely intact. The  structures 
are so delicaie that. tlitr mere immersion in the preserving fluid is sufficient 
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to cause violent tearing and this very frequently results in the tearing 
away of the tissue in its entirety from the clot. Nevertheless, sections 
have been cut of some of the specimens and nerves have been traced 
from the walls of the medullary tube but they were in all cases broken off 
short. 

In view of this difficulty an effort, which resulted successfully, was 
made t o  obtain permanent specimens in a somewhat different way. A 
piece of medullary cord about four or five segments long was excised 
from an embryo and this was replaced by a cylindrical clot of proper 
length and caliber which was obtained by allowing blood or lymph of an 
adult frog to clot in a capillary tube. No difficulty was experienced in 
healing the clot into the embryo in proper position. After two, three, 
or four days the specimens were preserved and examined in serial sec- 
tions. It was found that the funicular fibers form the brain and anterior 
part of the cord, consisting of naked axones without sheath cells, had 
grown for a considerable distance into the clot. 

These observations show beyond question that the nerve fiber develops 
by the outflowing of protoplasm from the central cells. This proto- 
plasm retains its aniceboid activity a t  its distal end, the result being that 
it is drawn out into a long thread which becomes the axis cylinder. S o  
other cells or  living structures take part in this process. 

The development of the nerve fiber is thus brought about by means of 
one of the very primitive properties of living protoplasm, amceboid moye- 
ment, which, though probably common to some extent t o  all the cells of 
the embryo, is especially accentuated in the nerve cells at  this period of 
development. 

The possibility becomes apparent of applying the above inethocl to the 
study of the influences which act upon a growing nerve. While a t  pres- 
ent it seems certain that the mere outgrowth of the fibers is largely 
independent of external stimuli, it is, of course, probable that in the 
body of the embryo there are many influences which guide the nioying 
end and bring about contact with the proper end structure. The method 
here employed may lie of ~ 7 a l ~ e  in analyzing these factors. 

APPOINTNENTS. 
Dr. Harold D. Senior, of the TVistar Institute of Anatomy, has accepted 

the position of Sseociate Professor of Bnatomy at Syracuse University 
and will take up the duties of his new position in September. During 
the past winter Dr. Senior has been filling the chair of anatomy a t  Wash- 
ington University, St. Louis, carrying on the work of Dr. R. J. Terry, 
who is at  Harvard University on leave of absence. 
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REPORTS. 

CONCERNING T H E  WISTAR INSTITUTE O F  ANATOMY. 

On Monday, March 4, the Board of Managers of the Wistar Institute 
of Anatomy held its annual meeting to consider the work of the year 
just closed and to approve plans for the year 190‘7. 

As the principal aim of the Institute is to serve the science of anatomy 
it may be of interest to present here a brief excerpt from the Director’s 
report, which reviewed the essential points of the year’s activities, gave 
a full statement of the Institute’s finances and suggested plans for the 
future. 

The general plan of the Institute, outlined early in 1905, was to 
organize an Advisory Board of Anatomists, which should be representa- 
tive of the active research anatomists of the country, and by the assist- 
ance of such a Board to determine from time to time the details of a 
plan which would enable the Wistar Institute, with is modest but steadily 
increasing endowment, to render the greatest aid to the science of 
anatomy. The plan further contemplated the organization of a local 
scientific staff, the assembling of such laboratory equipment as would 
be required, not only in the ordinary research work of the Institute, but 
also from time to time in extraordinary researches originating here or 
elsewhere, and the constant addition to the museum of materials of 
actual scientific value. 

The plan met with the approval of those anatomists who were consulted. 
The Advisory Board at  its first meeting prepared definite suggestions 

for the establishment of a local research staff and for placing the Institute 
in the proper relation to research anatomy. 

The following committees were appointed : 
On Neurology and the Establishment of Relations with the Interna- 

tional Association of Academies: Dr H. H. Donaldson, Chairman; Dr. 
L. F. Barker, Dr. F. P. Mall, Dr. J. P. McMurrich, Dr. C. S. Minot. 

On the relations of the Wistar Institute to  American Anatomists : Prof. 
S. H. Gage, Chairman; Dr. G. Carl Huber, Dr. G. A. Piersol. 

On Comparative Anatomy and Embryology: Dr. G. S. Huntington, 
Chairman; Dr. E. G. Conklin, Dr. F. P. Mall. 

Aside from the routine duties in connection with a public museum 
almost the entire year 1905 was spent in developing the plans suggested. 

At  the beginning of 1906, the records of which we have just officially 
closed, the Institute seeured as its research chief in neurology Dr. Henry 
H. Donaldson and the real work was begun. Later in the year the scien- 
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tific staff was augumentcd by t h e  election of Dr. George L. Strcetcr  a n d  
Dr. S. H a t a i  as  Associates i n  Keurology, making  a total  of seven on 
the  staff. 

T h e  internal  rcadjustment  of tlie afl'airs of t h e  Ins t i tu te  a n d  the equip- 
mcrit of the  laboratorics have progressed steadily dur ing  t h e  year. 

I n  April, 190G, t h e  second meeting of thc  Advisory Board was called, 
a n d  the results of their discussion arc briefly sct for th  i n  the following 
suggestions : 

1. T h a t  the  Ins t i tu te  initiiite a stnil\ of racial :iliatomy of the brain 
ancl cooperate wit11 foreign institu tcs to eecurcs brains of otlicr races. 

2. T h a t  the Senrologieal (.'oniinittcc hc rcqncsttcd to consider mcans for  
the fur ther  orgariizntion of neurological worliers in this  countr1. 

3. T h a t  i t  be rrcommcndccl to develop a staff of expert laboratory 
assistants, such as draughtsmcn, modclcrs. a n d  tcclinicians, to  facilitate 
thc  mechanical work of research. 
4. That investigators be admittctl froin t ime to  t ime by ilie Director 

to  thc  ful l  advantages of the laboratorics as guests for such periods as 
I na y b c cl c.t er  rn in ccl 11 pon . 

;>. I h a t  wlicncvcr opportunity of'fcrs of obtaining speciallv dcsiralilc 
materi;iI for tlie stucly of cornpnrativc anatomy arid embrIologx this 
should be sccured arid preserved for fntu1.c lisp. 

Of siiggestion No. 1 our report will s h o ~ v  a n  addition to  our  collection 
of .77 h u m a n  brains, rcprcsenting the racial aiiatomx o.f this  organ. Kine  
of thcst! specimens are worthy of special iticntinn, b u t  for obvious reasons 
their identity m u s t  be witlilield. Tliis is a n  important  par t  of our 
work, a n d  thc  large rinmbcr rollcctcd clnring thc  year is due  primarily 
to our  rclations with othcr institntions. The collection of huinan ),rains 
reprcscnting race txpcs is pcrhaps onc of onr  most important  and  
immediate duties as a iniiseiim, for this  will be impossible i n  t h e  not  vcry 
distant future .  

Corrccrning recoinrncndation 30. 2, it. ma? be said tha t  t h e  Xcurological 
Conimittec has  riiatlc progress. I t s  n-nrk is n o t  yet completed a n d  cannot 
be rcported i n  full. A n  cffort is being inade to  connect our Inst i tute  
with other institutions which \\-i l l  fu rn ish  opportunities for clinical work 
a n d  thc collcction of another class of mntcrjal. 

Recommendation S o .  3 is 1)crliaps one of the most importa1it for the  
mcccss of our  laboratory and can be cnrried o u t  when our  income is 
augmcnted or when nc, are  ahlc to ecoiiornize in  somc othcr  direction. 

To make our fncilitics complete and satisfactory wc must  have labora- 
tory assistants, rlranglitsnicn: inodclers, a n d  tcclinicians as recommenrlcd. 

- , 7  
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It is just here that most laboratories are weak and are unable to furnish 
the investigator with that perfection of apparatus and technical assistance 
which will enable him to complete his researches. This part of our 
force will be developed as rapidly as possible. It must be said, however, 
that such equipment should come slowly as the work demands it, other- 
wise there will be a useless waste of energy and funds. 

Investigators are admitted to our laboratories as proposed in reconi- 
mendation No. 4. A number have availed themselves of the opportunity 
during the gear. 

Concerning recommendation No. 5 it may be said that we have collected 
and stored material for comparative anatomy whenever the opportunity 
presented itself. The museum is especially rich in certain lines and some 
of this material has been sent to investigators in other laboratories. 

As a result of our efTort to create here a Central Anatomical Institute 
and of our derision to follow neurology for the present as our major 
subject we received, in February, from the Central Commission for  Brain 
Investigation, through the Imperial Academy of Sciences a t  Vienna, a 
formal recognition of the Wistar Institute as an international central 
institute for brain research in America. Hereafter all work in America 
in cooperation with the Central Brain Cominission may be communicated 
through the Wistar Institute. 

In May a meeting of this Commission was held in Vienna. Professor 
Donaldson, as a member and the Director of the Institute, by special invi- 
tation, attended this meeting. The actions of this Commission, soon to 
be published by Professor Waldeyer, will be of interest to neurologists. 

Naturally our museum growth has been greatest in neurological 
material, and while not great in numbers every specimen is significant. 
In the museum catalogue during the year 148 entries have been made, 
comprising 27 series of neurological preparations containing 2568 slides ; 
23 series of shad embryos, 6 reconstructions of the developing shad's 
heart, 2 models of embryo shad (the series of embryos, reconstructions 
and models all belonging to one research), and 77 human brains of special 
value and interest, the remaining entries consist of a variety of anatomical 
material. Of the human brains received 63 were negro brains presented 
by Professor Franklin P. Mall, of Johns Hopkins University. They 
represent a series which has been carefully studied for certain race 
characteristics (American Journal of Anatomy, Vol. V, No. 4,) and 
are now held for future investigations on the brain of this race. Nine 
brains of special individual interest have been received during the year. 
In addition to these the museum has acquired a number of special 
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preparations presenting normal human anatomy, which add to the attrac- 
tiveness of this part of the museum, though they are not of special 
research significance. 

The equipment of the laboratories lias required no small amount of 
attention. Such apparatus as may be purchased in the markets has been 
supplied. The best forms of Zeiss microscopes, photographic lenses, the 
newest types of microtomes, and the many other appliances which go to 
make up a laboratory equipment have been furnished. 

Bmong the special devices which have been built in our own shop may 
be mentioned the projection and photomicrographic apparatus. This 
instrument is designed to meet the requirements of the anatomical labora- 
tory where drawing or photographs from sections or other objects may be 
required and obtained with the least possible effort and minimum amourit 
of time, or where the object may be studied directly and measurements 
made by means of this apparatus without the photographic processes. 
The apparatus is always in working order, no rearrangement of cumber- 
some pieces being necessary to operate it. The apparatus is mounted in 
a dark room, with a developing room adjoining, directly in one of our 
main laboratories so that the work of preserving, preparing, and photo- 
graphing or  drawing a specimen may be done on the same floor within a 
radius of a few feet. 

$lthough we now have two large microtomes the reconstruction of a 
new brain-cutting microtome for much finer and better work is under- 
way. This will add to our facilities for  producing valuable series of 
brain sections. 

As anatomy has been studied by the various mechanical means of 
analyses there now remains the chemical means of attack. For this 
purpose the Institute has recently equipped a bio-chemic laboratory 
supplied with all the necessary apparatus, much of which was constructed 
in our own shop. I mention in some detail these bits of special equip- 
ment to emphasize the fact that our shop facilities make it possible to 
supply any apparatus which cannot be purchased in the market but 
which may be demanded for special research work. 

Concerning library facilities it is not necessary for me to say that 
Philadelphia is unequaled in this respect, the magnificent library of the 
Academy of Natural Sciences, o l  the Bmerican Philosophical Society, of 
the College of Physicians, and of the University of Pennsylvania, not to 
mention a number of other large libraries are all accessible to the mein- 
bers of our laboratory. Of the Institute's library it mag be said that here 
are to be found all the principal journals and reference books reqllired 



in anatomical n-ork. This year 4G new voluincs were added to our  library, 
making a total to date of 14SG bound volumes. We have received 41 
pe,riodicals and 1-1: books issued in parts, 55 i n  all. The  reprints have all 
becn carefully catalogued under both author and subject. 

One of our most important accessions is, perhaps, a complete set of 
the bibliography cards relating to rnieroscopy, physiology, and amtomy, 
issued by the Conciliiim Bibliographicutn. They are divided as follows : 
Itlicroscop?, 3230 cards ; physiology, 16,09S cards, and anatomy, 25,056 
cards, making a. total of 47,38% cards correctly filed and accessible. These 
cards reprment bibliographical data in the three subjects named from 
1S9S to date, excepting in physiolog!, in which branch the publication was 
discontinued from 1S9!) to 1904, hut was r immed in 1905. This set of 
cards of thc Coiiciliurn Bibliographicurn is, I hclicre ,the only set in Phila- 
delphia, and is, of course, open to anyone wlio may desire to use i t .  

\Yhile every book lias been acccssioncil, I regret to say that on account 
of lack of time we hare 1mn  unable to complete our card catalogue of the 
librarj-. This will he taltcri up during tlic summer months when there 
arc less demands from other directions upon the time of the librarian. 

Tlie neurological lihrary hcloiiging to Professor JI .  H. Donaldson has 
been placed in the 1rist.itutc for the use of investigators in the laboratories. 
Tlic library consists of .  more than 10oO l~oiiriil volumes and 4.000 re- 
prints and sulmribcs to 14 scientific journals. It forms a most valuable 
acquisition to our working equipment. 

I n  this conlicelion I riiust also mention tlic very valuable library, con- 
sisting of some 4000 volumes, largely scientific, willed to the Institute 
by (kncral  Wistar and which has been placcd in dust-proof cases in a 
specially prepared room at the Institute. 

I t  is with pardonable pride that ‘I rword the results of our efforts to 
establish research i r i  our laboratories and make onr museum subservient 
t.hercto. Investigations for the present are directed to neurology, and the 
chief resources of tlic Institute are being cspeiidcd to develop research 
in this rleparttnent; there is no desire, however, o r  effort made to  lirnit 
researches to this field, should any inrestigntor desire to pursue in our 
laboratories inwstigations in any other field. I n  ncurology, under the 
direction of Yrofessor Donaldson, sonic fourteen pieces of research are 
underway in  our own laboratory while a number of others are being 
prosecuted elsewhere, also under Professor Donaldson’s direction. 

I n  pursuing researches in neurology i t  is essential to have an abundant 
supply of fresh material, and a single type of animal tends to increase 
the accuracy of deductions. It is for this reason tha t  we have established 
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a colony of Albino rats which are bred to a standard of weight and size 
and furnish material of the proper kind. This colony comprises several 
hundred animals. I n  addition to this we have established also a colony 
of opossums (DideZplzys wirginiana) the only representative of its family 
in America and presenting an extremely interesting anatomy from the 
neurological and embryological standpoint. These two forms will furnish 
abundant material of its kind for laboratory use. 

Every effort will be made to strengthen our relations ITith other labora- 
tories and to assist in every possible way in promoting researches in 
anatomy. To this encl we have attempted to take the most liberal view 
in all matters relating to the privileges offered by the Institute, a policy 
which I believe will tend to knit together in the closest bonds the men 
Tyho are so unselfishly devoting their lives to the development of our 
science. 

A number of men have availed themselves of the laboratory privileges 
during the year and we are glad to say that there is always room and the 
necessary supplies for the man who has a problem to solve and knows how 
to solve it. 

At  their recent meeting the Board of Managers of the Institute took a 
number of important steps for the promotion of our work. They 
authorized the Director to dispose of such materials of the museum as 
have only taxonomic interest and secure in lieu thereof materials related 
more properly to the problem of the Institute; they also authorized the 
support of a research room at the Woods Hole Laboratory, and a subren- 
tion to the American Journal of Anatomy. The Director was also 
authorized to make such arrangements with the Graduate School of the 
University of Pennsylvania for the promotion of research wqrk in 
anatomy as will be mutually beneficial, and the same arrangements and 
privileges are to be extended to other universities which may desire to 
cooperate. The details of such arrangements will be considered by the 
Advisory Board. 

31. J .  Greenman. 

REVIEW 8. 
“ P A P E R S  FROBC THE h A T O M I G A L  LABORATORY O F  ST. LOUIS UXI- 

VERSITY,” by A. C. Eycleshymer. Volumes 1-111, 1904-6. 

Since Professor Mark set the example in numbering and distributing 
the publications from his laboratory in a systematic form, me hare become 
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accustomed to volumes of collected papers from other laboratories,' which 
in  a true way shorn their activity. Professor Mark holds the first endowed 
chair of anatomy in America, the incumbents having contributed their 
full share in developing the science of anatomy and zolijlogy with UB. 
Professor Eycleshymer is a t  the head of the newly established anatomical 
department of St. Louis University, and these three volumes of studies 
show what will result when anatomy is placed i n  charge of an able 
specialist who is supported by a strong staff. 

The Papers, comprising wholly reprints from foreign and American 
journals and from university publications, cover a wide range of subjects, 
such as embryology, neurology, topographical anatomy, anomalies, and 
general topics. Physicians and surgeons will be interested especially in 
the exhaustive study of the topography of the viscera by Potter, which 
is also published as a monograph by the University of Missouri. Those 
who doubt the practical value of scientific work in  medicine are referred 
to Potter's excellent study. 

I cannot fail to  express my strong approval of a department of anatomy 
which renders so good an account of itself, for it is through departments 
like Professor Eycleshymer's that our standing as anatomists will finally 
be established. Medical schools that place anatomy upon a scientific 
foundation, as has been done by the St. Louis University, are certainly 

I have at hand the following list of collected papers which are  arranged 

( 1) Contributions from the Zoological Laboratory of Harvard University, 

( 2 )  Studies from the Pathological Laboratory, Columbian University, 1890- 

( 3 )  Papers from the Anatomical Laboratory, Johns Hopkins University, 

( 4 )  Contributions from the Anatomical Laboratory of Brown University, 

( 5 )  Contributions from the Biological Laboratory of Bryn Mawr College, 

( 6 )  Studies from the Rockefeller Institute for Medical Research, 1902-1906, 

( 7 )  Papers from the Department of Anatomy, University of California, 

( 8 )  Contributions from the Anatomical Laboratory of the University of 

( 9 )  Papers from the Anatomical Laboratory of St. Louis University, 1904- 

in  chorological order: 

1884-1906, 183 numbers. 

1905, 10 volumes, 132 numbers. 

1893-1906, 11 volumes, 198 numbers. 

1898-1905, 4 volumes, 65 numbers. 

1904-1905, 5 volumes, 70 numbers. 

5 volumes, 115 numbers. 

1903-1905, 2 volumes, 24 numbers. 

Wisconsin, 1904-1906, Vol. 2, 32 numbers. 

1906, 3 volumes, 19 numbers. 
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doing their duty to the medical profession, for  students who have the 
good fortune to come under the broadening influence of scientists make 
the best physicians. 

Franklin P. Mall .  

" ANATOMICAL TERMINOLOGY : WITH SPECIAL REFERENCE TO THE 

[BNA]," by Lewellys F. Barker, M. D., Professor of Medicine, Johns 
Hopkins University ; formerly Professor of Anatomy in Rush 
Medical College, University of Chicago. With vocabularies in  Latin 
and English. Two colored and several other illustrations. Price, 
$1.00. P. Blakiston'sj3on &- Co., Philadelphia, 1907'. 

This is the latest addition t o  the valuable series of books written by 
Professor Barker in  the interests of anatomical science. The primary 
object of the present Jvork is to  present the origin, nature, and aims of 
the Basle Anatomical Nomenclature [BNA], and to  promote its adoption 
in the English-speaking countries. 

Many of the objections and difficulties that have arisen in connection 
with the use of the BNA are met by Professor Barker with clear and 
convincing arguments. One misconception in particular which has 
retarded the acceptance of this nomenclature is the idea that the terms 
of the BNA are intended to be used unmodified in everyday speech. It 
is pointed out that this is not the case. Even the distinguished authors 
o l  the BNA do not adliere to  it strictly in their lectures. The primary 
purpose of the BNA is rather to serve as a standard for use in written 
works, especially in  those intended for  international use. It was 
expected that each nation, in spoken language, would in the case of many 
of the terms prefer the equivalent term in the native tongue to the Latin 
form. This procedure has in the present work been facilitated for 
English-speaking students o f  anatomy by placing in parallel columns the 
BNA and the literal English equivalents. The English equivalents are 
not necessarily preferable, however, even for use in speaking; and there 
is a tendency, which most teachers using the system have probably 
noticed, for the students to  adopt the Latin terms as English. But the 
Literal English equivalents will in any event serve as convenient stepping- 
stones, where the Latin terms are not already familiar. 

An additional help to  those unfamiliar with the BNA is provided by 
placing in  parenthesis the common English synonym, where this is not 
practically identical with the BNA. About 650 " old terms " are thus 
introduced, but the corresponding BNA are by no means all new terms. 



June 1, ’07. The Anatomical Record 127 

In the majority of these cases the BNL4 is already familiar in English, 
or is so slightly different as to be readily recognized. 

As a matter of fact, as is pointed OLI~, it is really incorrect to designate 
the BNA as a “ new nomenclature.” Probably less than 5 per cent of its 
5000 terms are actually new to English-speaking anatomists. And it 
must be conceded that the great majority of these new terms are decided 
improvements. The few inappropriate and undesirable terms will doubt- 
less be corrected in future revisions of the BNA. 

Two colored figures are included, representing the surface regions 
according to the BNA. Incidentally it may be noted that an authorita- 
tive statement of the precise boundaries of the various regions would be 
useful to clinicians and others interested in the surface form of the body. 

In addition to anatomists this work will doubtless be of much service 
t o  zoologists, physiologists, pathologists, and clinicians wlio desire to 
familiarize themselves with the revised anatomical nomenclature, which 
may now be fairly considered as well-established in this country. 

C. M .  Jackson. 

COURSES I N  ANATOMY, HISTOLOGY, AND EMBRYOLOGY AT 
THE UNIVERSITY O F  MICHIGAN, 1906-7. 

ANATOMICAL STAFF. 
J. PLAYFAIR MCMURRICH, A. M., Ph. D., Professor of Anatomy. 
SIMON M. YUTZY, M. D., Demonstrator of Anatomy. 
ROBERT BENNETT BEAN, B. S., M. D., Instructor in  Anatomy. 
HENRY W. STILES, M. D., Assistant Demonstrator. 
JOSEPH D. HEITGER, A. B., Assistant Demonstrator. 
MARK MARSHALL, B. S., A. B., Assistant Demonstrator. 
GRACE D. PEELE, B. S., Assistant Demonstrator. 
CYRENUS G. DARLING, M. D., Clinical Professor of Surgery, Lecturer in  

I. OSTEOLOGY. Laboratory work and recitations. Two hours daily, 
for nine weeks. Drs. McMurrich, Yutzy, Bean, and Stiles. 

11. PRACTICAL ANATOMY. Four hours daily for twenty-four weeks, 
accompanied with lectures on the morphology of the human body, twice 
daily. Drs. McMurrich, Yutzy, Bean, and Stiles. 

111. ANATOMY OF THE CEKTRBL NERVOUS SYSTEM. Lectures and 
demonstrations. Two hours weekly for eighteen weeks. Laboratory 
work one hour daily for three weeks. 

Surgical Anatomy. 

Dr. McMurrich. 
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IV. ANATOJIY OF THE C'IXTRAL NE~TOL-S SYSTLX. Laboratory course. 
Optional. Dr. llcJlurrich. Hours arrangcd with instructor. 

V. AKATOMY OF THE LYMPXIATIC SISTEJI. Tjectnres ten hours. Dr. 
McMurrich. 
VI. TOPOGRAPHIC ANATOXY OF TIE EAR. TAectures and demonstra- 

tions, six hours. Dr. JlcJInrrich. 
YII. TOPOGRAPHIC ANATOMY OF TIIE AIR P ISSAGES. Lectures and 

Demonstrations, six hours. Dr. Yutzy. 

VISCERA. Lectures and demonstrations, eight hours. Dr. Bean. 

Bean. Hours arranged with instructor. 

hours. Dr. Darling. 

Hours arranged with instructor. 

work, three hours daily, for nine iveelis. 

T m I .  TOPOGRAPIIIC dKATOMY O F  T H E  dBDOl\IIXAI, d N D  THORACIC 

IX. TOPOGRAPHIC BKATO~IY STUDTED OK SECTIOYS Optional. Dr. 

X. SURGICAL ANATOMY. Lectures and denionstrations, twentr-seven 

XI. SPECIAL PBOBLEXS IS AXATO;\IY. Optional. Dr. Mcllurrich. 

XII .  PRACITICAL Bxa~o;\rr FOB DESTAL STUDENTS. Laboratory 
Dr. Stiles. 

HISTOLOGY AND EMBRYOLOGY. 

G.  CARL HCUER, Professor. 
LYDIA M. DEWITT, B. S., M. D., Instructor. 
HERBERT N. F. NICIIOLS, A. B., Technical Assistant. 

I .  ENBRYOLOGY, HISTOGEXESIS, ASD ~TISTOLOGY. Lecturer, recita- 
Dr. 

11. LABORATORY WORK IN ITISTOLOGY SND HISTOGIXESIS. Sections of 
(Tmo to 

111. LECTURES, RECITATIONS, AND LABORATORY TOBK IN HISTOLOGY. 
Drs. 

IT. LABORATORY \VORIC IS VERTEBRATE EMBRYOLOGY. Optional. 

V. TECIINICAL METHODS I v VERTEBRATE HISTOLOGY AND EXBBY- 

VI. RESEARCH WORK IN VERTEBRATE HISTOLOGY AND E;~IIBI~YOLOGY. 

tions, and demonstrations, three hours weekly, for thirty-two \yeelis. 
Hnber. 

about fifty students working four hours daily for nine weelis. 
three sections a year.) 

Arranged for dental students. 
Huber and DeIVitt. 

Dr. Huber. 

OLOGY. Drs. IIuber and De\Yitt. 

Dr. Huber. 

Drs. EIuber and DeWitt. 

Three hours daily for  twelve weelis. 


