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	P#
	Statement
	
	Text Clues
	Background Knowledge

	
13 I do
	
Schwann believed in a smaller part than the cell, the nucleus.  
	· In the text
     (direct)

· In my head (inference)
	
"...it was Schwann who convinced most of his peers that nuclei-containing cells were the universal, essential units of life."




	This was just the beginning and there is bound to be other scientist that may have different insight.

	13
We do
	
Remak believed cells divided in order to make more.
	· In the text
     (direct)

· In my head (inference)
	"...to provide the initial evidence that binary division was responsible for animal cell replication rather than cell regeneration in dubious extracellular slime."

	Remak added more to what Schwann had begun.

	13 you do (TTT)
	

	· In the text
     (direct)

· In my head (inference)
	





	

	
 
	

	· In the text
     (direct)

· In my head (inference)
	
	

	
	
	· In the text
     (direct)

· In my head (inference)
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MILESTONES

~Omnis cellua ¢ cellla”
Vichow ard Remak on Ca Thery
and Neopiasa

The crifcal reader of the
scentiic erature knows it is
the rare big idea that derives
from the work of 2 singe.
scientit And yet many

pathologits growing up in the

second half of the 20th
century, T amang them, were
wiling o forego  their
skapticism and accept Vichow
as largey, If ot excusivey,
responsibie for the theory that
al ces derive from pre-existing cals and do 50
by celdivsion.

A more reaistic story begins with the
promulgation of Theodor Schwann's cevheory.
Although  the  facts  supporting _the
generalzation tha il biological sucures are
Comprisad of cals did et originate with him
alone, it was Schwann’ who corvinced most of
i peers that nuckl-<ontaining cels were the
universa, essential it o e, Schwanin's cel-
theory alo included is claim that the ncrease
in number of most anima cels depended on
the formation of new nuciel by a process akin
to_ crystalization around_nucleoli in an
extracklar stlf he termed the Cytoblastem.
Together wkth the rest of Scrwann’s argument,
s proposal for call formation was. widaly
adogted in splte of the lack of convincing,
supportive microscopic evience and reliable
reports of call division in profists and
Flamentous aigae. In farness to Schwan, the
dificuties he faced a5 2 mcroscopit in the late
18305 shoud not be underestimated. The
compound micoscope ad come of age with
the partal correction of hvomatic aberaton in
achiomatic objectives, but Matives were
fimited, and nether embedments, microtomes
nor difeential stains were avaiatie. In any
case, Viechow, lke most others at the time,
adopted Schwann’s story of animal cellcreaton
whoheartedy,

It was let to Robert Remak, following the lead
of the botanists, o provide th il evidence
that inary duision was responsibe for anmal
cell replicaton rathe than cel generaton in a
dubious_extraceliar sime. Hs _inital
obsenvations were made on embryonic

enphrocytes of the chick embryo’. These
studies were folowed by investations of
develping muscle i the fiog embyo’, and in
both he found cell forms hat were consistent
with Dary cel dvision. Nowhere dd he
observe the extracelua, free nucel demanded
by Schviann's celltheary, Remai's extensive
embryological studies of chicken and dog
publshed between 851 and 185", added to
the evidence that cel diviion was the principal
if ot the Sole means of new cel fomation from
the beginning of development n the fetiized

Remak, fke Schwann and Virchow, trained in
Johanries Mille’s laboratory at the Uriversty
in Berin. Aftr earning s medical degree it
1838, ha worked a5 an assitant o Mol and
later ‘Schénien at the Char Hospial, but,
filng to be appointed to the positon of
prosector t the Charit, he found i necessary
0 support is family a5 a clnica neurologst,
camying out s embryologial research and
giing courses n microscopy in his apartment.
An unconscionable delay i receling an
academic. appointment n Berln was the
consequence of his unvilingness o forsake his
Jewish relglon, even 25 a formaity. When his
aopointment at the University was finally
approved, it carred with it eithe salary nor
Iaboratory’.

The trajectory of Rudoiph Virchow's early
career' was i stark contast o that of Remak.
Virchow receved his medica degree in 1843,
and three years later was apoointed prosector
at the Chart, the positon Remak had sougrt.
‘Although s years Remak's junis the two were
appointed to the facuty In Belin n the same.
year, 1847. Suspended n 1849 from his
Universty appointment for s poftcal actvty,
Virchow was appointed professo at Wirzburg
He returned to Berin seven years ater, 20310
the victor in a competition with Remak, this
time for the coveted appointment 10 & new
professorshp of pathology. Remak was not 3
Srong contender for severa reasons, not least
among them fis relgon, but Vichow’ ook nio
chances in pursuing the appaintment, wrting
s fatherin-aw with advie for nevtralizing
Remak's primary f not sole  supporter,
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Aexander von Humboldt, “AS for Humbaldt, he may perhaps be
persuaded to change his mind. 1 do o know hm personally, but
Unde Emi could certanly speakto im. Do you Know any member
of the Mendelssohn famiy? Sice he (Humbodt) supports the
Jews, one must use Jews t get the better of him” Ths proposal
Speaks more to Virchows "Realpoitken” and some ambivalence
Towards the Jews rather than any overt anisemitism. Years later
25 rector of the University, Virchow’ woud strongly oppose the
antsemtism of the student organization and chide the facuty,
"(Ou age) stll stands at 3 loss before the ridde of ant-
Semitism...Untl now o o has asked for 2 rofessorship of ant-
Semitism, but 1 s Sad that there are aleady antrSemiic
professors”. He dbviously did not consider himselfone.

Remak summarized his early work on cal generation in an 1552
Poper in which he reviewed the Ifteraure and summarized is
‘onn contributions, "Since the publicaion o the cel-theory It as
seemed to me tra the extraceluar creation of anmal clls s a5
unlikely a5 the generation aequivoca (spontaneous generatin).
These doubts have led to my observations on the muipicaton of
tlood cells by dvision in i and mammalian embryos ... and the
diision of muscle bundies i frog larve; then finaly I the spring
of 1851, T succeeded in findng that ll emoryonic calls mutioly by
divsion” He concluded, "These resuls are Just as closely reated
0 pathology a they are to physidogy. .1 venture to suggest
that pathologialtissues are, ke norma ones, ormed not i an
extraceluar cytoblastem but are the descendants or products of
nomal tssues of the organism.” AL the ime, Virchow was st
aboring under a slow conversion from an unquestioning
acceptance of Sciann's cytoblastem 10 3 fess committed view.
Remak, folowing s ovn advice that futher investgaton of cel
Gvison In_pathologic changes was warranted, examined two
Germal tumors for_evdence of the mode of cal generation,
reporting his findings i 1854". “One of the tumors appears to
have been a sedacedus newus, the Gther 2 sweat gland fumor”
Apologetic for the limited number of examples, Remak. stl
‘considered his findings together with the evdence n the terature
Sufficnt to craw conciusions: “In general 1 find nucel everyvinere
Wit cells and appearances which 1 consider to ndicate an
increase ofthe cels through dlvsion accorcing to the mode I have.
descrived for normal tissues.. 1 therefore now belleve that the
thess can be formulated quite precisely that tumors are ot new
st enttes but represent the transformaton of norma Uissues
WA growth by continued divison n which sitne the sructure and
compositon of the normal tissues persists (omology) or the
stucture and compositon are modfied through degenerative
changes (neterciogy). Vrchow, revewing the years progress,
reporte on Remak paper but was non-comital, acknouledaing
but nefther rejecting nor accepting Remak's concusin on cel
formation i tumors.

Inthe same year In the first volume of the Handbuch of Spezielen
pathoiogie and Therapie”, Virchow offered s agreerment with
Remak tha the formation of calfromfree extracellar nucii id
ot occur but he was stil unready to accept cel dison as the
exclusive mechanism ofcel ncrease and Isted four possive forms
of cell repicaton: 1) the divison of pre-existing cels, 2) cel
budding 3) 2 modified form of Screidin' proposed cel formation
from intrcelulr partices, and 4) organization of an exudate or
Blood. Less then a yer later, Virchow, n a bombastic edtoral

adopted the aphorism, omms cellla 3 cellda, apy Tt to

pathalogical changes incuting tumors. Tn the editorial, Virchow
did not expicty embrace cel duision as the excusve means of
cell generation and provided 1o consideraton of the mechanism;
nor did he cred the work of Remak or anyone ese for Nis
modified postton. Remak” took grave offense at what he
perceived as Virchows falure to acknowiedge s contibutions,
writing i a leter o Vichow, In the s ssue of the Bth volume
Of your archives the phvase: omnis cellul e el 3ppests as your
‘onn without any mention of my name. That you make yoursel
idiculous theredy in the eyes of the knouledgeable since you
have no evident embryological expertise, nether 1 nor anyone eise
an undo, I however you wish to avad 2 publc iscussion of tis
matter, 1 would a5k you to immediately acknowiedge my
contribution when and where you choose. It 9cs Wit Saying
that T reserve the right 0 Judge If your clriicaton s suffcent in
form and content”

Two years later In His published lectures, Celldrpathoiogie’,
Vitchon fotes RemaKS stuties on eryfrobiasts and comments o1
s ambryologc obsenaions, . f what has been most rigdly
maintained by Remak s correct, namely that the ceavage of the
Yok 850 ks due to a visble dviion o colls, _we are not deaing
Wit a fres organizing Impuise warking within the yole but wit
progressive dvisions of an orginaly single cell” Even then
Virchout vias not ready to accept Remak’s concept of neoplasms
arsing from th various specfc sues of the bocy by progressive
el division, turing nstead o the comnective fissue a5 the
principl, common source o tumors, an dea e would never fully
give up. Wit the passage f time, Virchows renown has obscured
the histoical detas and laoely deorived Remak of the redt due
Rim. Tn Henry Harris'*cogent metaphar Remak was the discoverer
whase voice was amost drowned fn the pubicy unleashed by
Virchow, the colonizer
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