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Fixation 1s a process which converts a blological entity in the form of
living tissue to a dead mmss of proteins,fats,cellulose,minerals,etc,, with the
fond hope that the morphology of this dead mass corresponds falrly closely to that
of the living material, This presumptive hope 1s valid in those cases where it has
been possible to compare the morphology of fixed material with that of the living.
This comparison can only rarely be made at all, and then only with extreme difficur
ty, for available methods of microscopic and phiycco-chemical analysis are so crude
that close studies can not ordinarily be made without the repidly ensunng death of
the living material.

Chemically considered, fixation is mostly an irreversible coagulation and
denaturation of proteinaceous material, To the blologlsts' regret, the orgeanic
chemists have really established very little about the chemical chenges that con-
stitute coagulation,Indeed,until a much clearer picture than we now have 1is made
avellable on these chemlical precesses, most discussion on the chemistry of fixaticnm,
and therefore ite theoretical basis, is worsee than academlic.I have,however,attempid
to stumble in the direction of a few vague hypotheses on the besis of such meagre
Information as is now available, However it might be said that the work I have dore
has raised far more questions thean 1t has settled, The only theoretical bhasis on
which any chemical-fixation work can be analyzed is on that of the reactions of
proteins, .
Zirkle (1528, et.seqa.,) hes probebly done the most important recent work
on fixation. He has shown (1928, '29) that the fixation imeges, which are the ep-
pearences exhlbited by stained,mounted sections fixed iIn a psrticular amnner, vary
according to the pH of the fixative solution when & whole series of metallic chro-
mates are used for fixatives, When the fixative nH is below a point thet is ap-
proximately L. b, a so-called ecld image 1s produced, In this case,the cytoplasm of
the cell (Zea root-tips, Iron-hemetoxylin stain were used) ‘s disrurted to give
e stringy or reticular sprpearence to the truly homogeneous living cytoplesn in
which distinct vacuoles are ermbedded, In contrast with tlhe false pilcture thot g
glven to the cytoplasm, the compunents of the nuvcleus sad its Cerivaitives s 7ro-
bebly the truest thet can be obtslned. Chromnsomes gpindle fibers,nucleoll,and the
nucleer reticulum are fixed in such a way that subsequent staining zives hizh con-
trast and that study of these elements 1s aided;furthermore,there is & fairly accu-
rate preservtalon of these elements,as shown by comperison with living meterial.2
controversy stlll exists over the spindle fibers,which s not quite settled.Tn the
cytoplasm,however, mitochondria mre dlessolved out.

On the other hand,a basiw fixetion,vhere the pH i above b b, givee the
followlng image: Cytoplasm is accurately fixed as an homogeneous substratum in
vhich vacuoles,with distinct bounding membranes, and mlitochondria, are diepersed,
In the nucleus however, the chrometic reticulum has disavpeered, and ie revlaced



by & hamogeneous maee,vwhich Zirkle definee sg fixed 'kerpolpgmh, In contract to o
fixed reticulum,which frequently shrinks from the nusleoclus Lo lesve 2n emty wloce
or 'helo', the keryloyrmh ic sluzys in direct sontact with the nmolenlus "hw—wng,u..eg
are only "aintly distingulsheble and then only in meterkesc nletes, Tronhoses rnd
telorheses are indistincuishable,

This conception of =cld and basic fixetion cen be extended to other fixative
and mlxturesz, Chart I Ig n summary of Zirkde's dsta on 2 largze veriety of shemicals,
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1. Thie 1s en enemolone case, The rueleoll were fixed =g very lerge irregculer hodies, Mo
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