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scientific attainments ancl successes of 
Charles Seclgwick Minot, but on the men- 
tal and moral qualities which his career 
illustrates and which made him what he 
was. 

Young Minot did not follow the tradi- 
tional course of education for the son of a 
tvell-to-do Boston lawyer. IIe dicl not go 
to ETarvarcl College, bat  to the Il?rassachu- 
setts Institute of Technology and his first 
degree, that of bachelor of science, was ob- 
tained from that technical school. His  
rnajor subject in that scliool mas not the 
common one of engineering, but the un-
common one of natural history. R e  later 
pursued his studies in  this unusual subject 
a t  Leipzig, Wiirzburg and Pari.;. Then, 
returninq to Boston, he tool< the degree of 
doctor of science a t  Harvarcl TTniversity in  
1878, again in the subject of natural his- 
tory. IIis education, therefore, showed his 
determination in follo\ving his bt.nt. and 
his indapenclence in  partinq from his boy- 
hood associates and his family's habitual 
practise in regard to the edncation of sons. 

Then, as now, the only career open to stu- 
dents of natural history was a professor-
ship in some branch of that  subject. bnt this 
was not the career to which XIir?ot loolted 
formrarcl. His studies were all histological 
ailii embryological, and their most practical 
and useful applications seemed to him to 
lie somewhere in the field of medical sci- 
ence and education. 

Two years later he accepted two ap-
1 iiddress before the Boston Socicty of  Nntulal 

liistory at a memorial meeting held on 3T:rrclr 17, 
1913. 
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pointments in conneetion with Ilarvarcl 
University ; one an a l~poi~i tmcnt  as Icctnrcr 
in  embryology in the medical school; the 
other an appointmmt as iilstrnctor in oral 
pathology and surgery in the dental school. 

'I'liese appointments were procllred lo r  
him with some difficulty, for he was not a 
cloctor of medicine, and i t  was an nnwel-
come idea for tlie medical facnlty that any 
instruction whatever shor~lcl be given in the 
mrdical school by a perqon xvho had never 
taken the degree of doctole of mnedicine. 

ISe accepted both tlleie appniritrnents 
with alacrity, altho~tgh tleritistv was not 
recognized then as a medical specialty, anrl 
immediately showed himself to br: a compe- 
tent lecturer and lahoratory teacher i11 sab-
jects which dependecl on the farile use of 
the microscope by both trncher ancl stu-
dents. The place he took in  the dental 
school had, just previously, heen filled by 
Arthur  Tracy Cabot, who had shown by his 
acceptance of tha t  appointment his syni-
pathy with the efforts of the 11niver.;ity to 
l i f t  ancl improve the dcntxl school ant1 the 
dental profession, and his prophetic lvlief 
that t,he relations between dentistry ant1 
clinical medicine were to hccorne rnireh more 
illtimate than they had becn. 

Tn 3893, Rlir~ot ma? aclva~lc~d to the posi- 
tion oF jnstn~ctor  in  his tolo~y and cnihryol- 
ogy, ant1 this subject wa5 given a satis-
factory place in the curricu111,n of thc n ~ r d -
ical school. There mas still re.;i.;t~nccl to the 
appc>intmciit of a teacher who rlirl not hold 
the degree of doctor of meilicin~, hut %Iiriot 
had, in three years, proved not  only that  
he %-as the vigorous teacher, b11t that he had 
business qualities wllicl~ wonlll malie him 
a remarliahly good director of a laboratory 
for the instruction of rneclical stuclents. 
I-Ie clevised an  excellent nietliod of buying 
microscopes for the whole class ant1 loan- 
ing them t o  stlidents for a term fee which 
was s~iffici~iit  to Ireep every mict-oscope in 
repzir and in time to repay their ~a~holc cost. 

IIe studied cveyy detail of ihe fullniture 
aacl fittings of a inedieal ancll i t 1 ) o ~ a t o ~ ~  
clet~idetl on t h e  shape and tlir size of tlie 
desk room xvl~ich caolz student needed. 
H e  made highly intelligent use of the card 
catalogue lor his growing collection of 
embryological speciinens, for his library 
and for his student records. I-lt~!~r~canie 
expert in evcrytlling relating to fhc con-
rluet of a laboratory and set a good es-
ample to all the other teachers who were 
eon~lncting laboratories in the meclical 
school. As thc school was then in  the proc- 
esq of changing horn a school in which thc 
lectrirc predominated to a school in ~~rhieh 
thc laboratory preclominated, Minot becane 
mow and more nseful to the niedical seliool 
as a whole. 

I n  the yeas 1887, it was possible to ap- 
point him to an  assii;taat professorship of 
histology ancl embryology. At Ihe expira- 
tion of the 11silal term for  an  assistant pro- 
fessor (five years) he was made professor 
01lristology mid human embryoloqy, and in 
this appointment, with its new title. I\'linot's 
special s~rbjects and his high merits l~o th  in  
teacliillg and in research were f11ll.y recoy- 
nieed. 

Between 1881 and 1883, the n~edical 
facnlty planned and erected a new build-
ing for its own use on Boj~lston Street, a t  
the corner of Exeter Street -a bnilding in 
which laboratories occupicct a large part. 
Minut o5tairred for his conlases a11 excellent 
laboratory of his own planning. There, in 
twenty years, he built u p  his unique em-
bryological collection; a mornlmcat to his 
iilsigf-rt, .;kill, in tli~stry a~tl poarer of inslair-
ing others with his olvn /(d.In l ~ s sthan 
twenty years this bui l4i11~ became itiade- 
clnatc fou tllc best development of the med- 
ical school, and the new hnildings of 1905 
began to be plaiil~cd. The fimtiameatal 
cc.nsicleration in plannine and coustruating 
the new buildings was to adapt them thor- 
ouglily to tlie new method of instruction in 
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meclicine--a nlethod which relied chiefly on 
individual instvuction and laboratory work. 
Minot's careful study of the best labora- 
tory conditions for small sections, in well- 
lighted and well-ventilated rooms, with a 
desk for each student, mas talien up again 
and contributed much to the final success of 
the architect's plans. The accommodations 
for the department of histology and human 
emhvyology conformed to Minot's concep-
tion of the present ancl future needs of his 
rlepartn~ent and served as a type for the 
laboratories of other departments in the 
school. 

I t  hecame possible to enlarge the number 
of teaclicrs employed in the department, 
and its intimate connection with the teach- 
i n q  of anatonly was recognized. 'C17hen Dr. 
Thonias Dwight, professor. of anatomy since 
1883,died in 1911, the school was fully pre- 
pared to recognize the fact that anatonly 
and  liistology belonged together. I n  the 
mean tirne, the Janles Slillrnan professor- 
ship of comparative anatomy had been en- 
dowed and to that Professor Xlinot had 
been transferred in 1905. KO professor of 
anatonly was appointed to succeed Dr. 
Dwight, but in 1912 ISlinot was made di- 
reclor of the anatomical laboratories in the 
Ifurvard Medical School. This action of 
the faculty and the corporation crowned 
Jlir~ot's professional career as a student and 
teacher of natural history, applied ill med- 
ical education. By clear merit he had made 
his way and the way of his department in 
thc school and without a medical degree had 
Become the head of anatomical teaching in 
a niedical school. Under him in the anat- 
omical department were two assistant pro- 
fessors, one of whom -Erras called assistant 
professor of anatomy and the other of his- 
tology. Fourteen other teachers were em- 
ployed in the department of anatomy and 
histology, three of whom bore the title of 
histology and eml)ryolo,gy, Minot's original 
snbjccts in the medical school. 

Minot's advance through the medical 
school was not facilitated by a yielding o r  
compromising disposition, or any practise 
of that sort on his part. On the contrary, 
he pursued his ends with clear-sighted in- 
tensity and indomitable persistence ; suavity 
and geniality were not his leading char- 
acteristics in discussion or competition and 
he often found i t  hard to see that his oppo- 
nent had some reason on his side. Lilre 
most independent and resolute thinkers, he 
had confidence in the soundness of his own 
reasoning, and in the justice of the cause 
or movement he had espoused. 

He was upright i a  every sense of that 
word. IIis loyalty was firm and undevi- 
ating, wllether to an ideal or a person or an 
institution, and affection and devotion, once 
planted in his breast, held for good and all. 

I-Iis book on "IIuman Embryology" pub- 
lished in 1892 made him famous throughout 
the learned world, so that he was elected 
to learned societies in Great Britain, Italy, 
France, Germany and Belgium; as well as 
to all appropriate American societies. He 
also received honorary degrees from the 
universities of St. Andrew's (Scotland), 
Oxford (England), Toronto (Canada), and 
Yale. IIe enjoyed calmly and simply the 
honors thus paid to his scientific attain- 
ments ancl services by m-ell informed and 
impartial judges. 

I n  1913 he was Harvard exchange pro- 
fessor a t  the universities of Berlin and 
Vienna, where he gladly availed himself of 
many opportunities to expoulid to his Ger- 
man colleagues the advances in natural his- 
tory, including medicine, wliich were dne to 
dnierican investigators. 

I-fishair and beard were now whitening, 
but he felt all the ardors of youth, and 
among them, fervid patriotism. I n  scien- 
tific investigation Minot showed imagina- 
tion, penetration and eagerness, but also 
caution. I n  1907 he gave a course of lec-
tures at  the Lowell Institute on "Age, 
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Growth and Death" and made them the 
basis of a book published the following 
year. For him, tlie subject meant cell meta- 
morphosis, with which he had been familiar 
through all his studies in histology and 
embryology, but what he sought in this sub- 
ject of "Age, Growtli and Death" was a 
scientific solution of the problem of old age 
which slloulcl have-I quote his words- 
"in our minds, the character of a safe, 
sound and trustworthy biological conclu- 
sion." He ventured to think that some 
contemporary students of the phenomena of 
longevity had failed to exercise sufficient 
caution in  forming their conchlsions. 
Nevertheless, Minot was a scientific opti- 
mist; full of hopc for perpetual progress 
and for useful results a t  many stages of the 
long way. These characteristics appeared 
clearly in the following pamage, taken from 
the first lecture of that course at  the Lowell 
Institute : 

I hope before I finish to con\-ince yon that me 
are already able to cstablisll certain significant 
generalizations as to what is essential in the 
rhacnge from youth to old age, and that in conse- 
qucnrc of these generalizations now possible to us 
new problems present themsel~es to oar minds, 
which we hope really to be able to solve, and that 
in the solvi~lg of them n.e shall gain n sort of 
knowIedge which is likely to be not only highly 
interesting to the scientific biologist, but also to 
prove in the end of great practical value. 

There spoke the cantious, modest, hope- 
ful  scientist, expectant of good. Such is 
the faith which inspires the devoted lives of 
scientific inquirers. 

CHARI~ESW. ELIOT 

XBE STIZULATION OF GBOVTITl 

I 

THE growth of living organisms differs 
from that of crystals in three evsential fea- 
tures. While the crystal grows only in a 
supersat~~ratedsolution of its own sub-
1Read at  the meeting of the National Academy 

in Washington, April 19, 1915. 

stance, living organisms can grow inde- 
finitely in even a very low concentration 
of their nutritive solution ; second, the nu- 
tritive solution need not and perhaps should 
not contain the compound? found in the 
cells, but only their split products, while in 
tlie case of the crystal the substance of 
crystal and solute must be identical. Arrd 
thirdly, growth leads in living cells Lo the 
process of cell division as soon as the mass 
of the cell reaches a certain limit. Need-
less to say this process of cell division can 
not even metaphorically be claimed to exist 
in a crystal. 

The fact that the cell can grow in a very 
low concentration of its nutritive solution, 
and the further fact that the nutritive solu- 
tion only needs to contain tlie building 
stones for the complicated compounds of 
the cell, find their explanation in the as- 
sumption of the existence of synthetic 
enzymes or synthetic mechanisms in the 
cell. 

The problem of growth is linked with 
that of death and immortality, since i t  
would follow from our definition that the 
growth of a cell should go on eternally in a 
proper nutritive solution and under suita- 
ble conditions of temperature, provided 
that the synthetic catalvzers last and that; 
they synthetize thcir own substance.Vhis 
is apparently true for bacteria and perhaps 
also for protozoa. Weismann has claimed 
immortillity for a11 unicellular organisms 
and for the sex cells of metazoa, while he 
concedes mortality to the body cells. Leo 
Loeb recognized that immortality may be 
claimed also for the cells of malignant 
i,umors, like cancer, for he had found that 
when he transplanted cancer cells on olher 
animals the cells of the original cancer and 

2 This Iatter assumptjon leads to the conncctioo 
of the problem of growth with that of autocataly- 
sis as suggested first by the writer in 1906 and 
morkcd oat  srtb~equrentIy in 1;he papers o f  Vro. 
Ostwald and T.B. Robertson. 


