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HOW T O  OBTAIN T H E  B R A I N  OF T H E  CAAT. 1 
FelzS dor~zesf icn.  / 

BY PKorEs>oK B. G. 11 I L D E R ,  \I D. I 
I 

In the first number of " SLIENLE," under the tltle " A ' 
Bit of Suilliner TT'orlt," the writer suggestetl that teaclfers 1 
and students of the several sciences in ~\.hich an acquaint- 
ance n-it11 the brain is required sl~oultl try to gain sonle 
definite aild personal kno~vledge of the organ by the y e -  
paration and dissection of tile brain of the tlonlestic cat. 

T h e  publication of the article was followetl by numerous 
expressions of a desire to adopt the suggestion, but ac-
companied often by recjuests for reference to some ~vorlc 
containing explicit tlirections as to tile best methods of 
manipulation. 

No such work is ~ < I I O T V ~ Ito the ~vriter .  The  " Dissect-
or's Guitles " and some general treatises on Hmman 
Anatomy give inore or less complete instructions for the 
removal of the human but conditions arei ~ r a i ~ l :  the 
usually such that the 11lOSt expert manipulator can ilardly 
avoid some injury to the organ.' 

For the relllol-a1 of the brains of the lower inanlma~s,  no 
adequate direc:ions have been l~uhlished, so fa). as the 
writer is nn7are, al thougl~ Chariveau enters (A, 716)"i:lto 1 
some detail \x7ith regard to the horse's brain. Stra~lS-
Durckllei~n esl~ressly states (f:,I, 321) that the method for 
anilnals is the sanle as  that for the human suhject, ant1 
the "Practical Physiology" (Foster 2 i,angIey, 1%21 jj 
contains merely the caution that " the  i~ra in  of the dog or 
sheep shoultl be removeti fl.0111 tile s ~ < L I I ~as carefully as 
possible, especial paills being talien to Cut the internal 
carotid arteries and the cranial nerves close to the skull," 

As guides to practical ~vol-1; for beginners in anatomy, 
the ~ v o r l ; ~  just mentio~ietl may, in respect to the brain, he 

bone-scissors ; forceps ; nippers ; a cat's skull ; large
tray for the c a t ;  smail tray, or a tolcletl cloth, for the 
head ; block ; small towel, or plece of muslin, for aiding 
the grasp of the head ; paper for scraps ;basin and towel ; 
dish of 7 p c. brine, about 6 cln. deep, and 20 ~vicle, con- 
t a i n i n ~  some ~vell-soalted cotton ; bowl of normal saline 
soluti&l ( I ;  grains of salt to 2003 cc. of ~vater )  sufficient 
to cover the heat1 after its separation from the body;  
bowl for catching the blood ; wide-mouthed jar or covered 
dish, of 60-70 11.c. alcohol, with some well-soalted cotton 
a t  the bottom. 

Some of these items ~ l e e d  esplanation. T h e  rtrfhrofoi/ze 
-sometimes calletl "disarticulator "-is a short and 
strong double-edged scalpel, ~v i th  a steel handle like that 
of the common car t~lage  knife." The  same use can beI' 

made of any short strong scapel ground down so as  to  
have t1x.o edges of only moderate sharpness. Such an in- 
s t ru~nentsaves the lteener anti thinner edges of the or- 
(lillary scall~els. T h e  t vncev  loolts something like the or- 
dinary (Iental esclvator, bu t  its end tapers to a blunt 
lloillt, wllicll is so curved as  to form about the quarter of 
a circle, and moderately sharpened on the  conca~ i ty .  
This is used for tracing alld isolating nerves and vessels, 
aIld is not only safer than the scalpel, but less liah!e to 
illjury. Its cost is ollly 25 cent-, T h e  6o~rr-scissorsare 
simply a strong pair of curved scissors, e11lplogetl for corn-
paratilrely rough marl;, T h e  f z z y j e r s here referret1 to are 
the diagonal side-cutting pliers " of the dealers inhard- 
ware. Instead of being parallel with thehardles,  as  with 
n o s t  " or right-allgle therewith, as  b ~ n ~ - ~ i p p e r s , "  at a 
with the ordinary "cuttillg-pliers," the blades of these 
form the llan(lles a very open angle, conferi~lg upon 
tile user an atlvantage similar to that is gained by 
the of curved scissors, TIle nippers are to 
be had ol seven sizes, from 10 to 2oc111., (4 to 8inches) in 

liltened to some "hIanuals f o r ~ o u n g  ~ouse l<ee~~er s , "whoselength, and cost from 70 cents to $2.2 j, according to the 
accomplished authors seem to realize neither the inex- 
perience of their reatlers nor the 110S~lbilit~ of collt~iti0nS 
very different from their ovcrn, and whose teachings, there- 
fore, 1Irove ill-suited to tile conl]lrehension and the cil.cLIl11- 
stances of those ~ v h o m  they desire to assist. 

Now it is probable that few readcrs of '' SCIEYCE" have 
had the benefit of a full rnetlical education, and it is cer- 
tain that  the anthropotomical method for the extraction of 
the  brain does not answer for the removal of the brains 
of most other mammals. T h e  skulls a re  usually so ir- 
regular in outline that  the use of the saw is difficult and 
apt to do injury to the brain ; moreover, at  least for the 
purposes of preliminary study, the integrity of the brain 
should be  ensured even when it involves the complete 
destruction of the skull. 

T h e  writer is therefore led to hope that the nunlber of 
those who desire to  obtain and dissect the brain of the ct: 
is large enough to warrant the publication in " SCIENCE 
of the directions ~vhich  are follon,ed bv the students in 
the Anatomical Laboratory of Cornell University. Any 
criticisms or suggestions will be thtinltfully received. 
T h e  method here described in detail is to be preferred 
when the brain is  wanted entire, and especially when the 
length of the nerve roots is an ol~ject. T h e  more espec11- 
tious methods w h ~ c h  may be ado11ted u~icler other con- 
ditions will be described hereafter. 

INSTRU~IENTSA N D  h tATE~~~Ls . - i \ ' I ed iu~nscai~lel;' 
sharp scalpel ; arthrotome ; tracer ; curved scissors ; 

---- ~- - - . 

1 T h e  has employed a modificition of method,  and 
will take an early opportunity of submitting it to other anatomists. 

T h e  system of references adopted in the present paper is the same, as  
tha t  described by the writer in KO.38 of thls journal, p. IZ?? escepttr-
that  the numbers of papers published since 1873 are in smaller type th;; 
those of the papers which appeared prior to that  date, and which are ~ n -  
cluded h the "Royal  Society Catalogue." 

3 Cases of dissectin- instruments containing the arthrotome, traces 
scalpels of three sizes,;urved scissors, forceps, fine-po~nted forceps 2nd 
curved scissors, and blow-pipe, are sold by Messrs. Codman & Shurtleif 
of Boston for  54,00, The nippers and bone-scissors lllust be 
separatel):, as will be explained presently. 

size and the malier, those of Stublls being the more ex- 
pensive and ~lig~llyfinished. For use up011 cats, those 

are 5 iIlches long are to preferred, and their 
points, if too \\,icle, may grounCl off. 

The  writer has been accustometl to use the nippers since 
1872 for the removal of the brains of cats, dogs and young 
llulnan sulljects. I t  was llot until after the year men- 
tioned that he in Flo\ver's paper (3, 194), a remark 
as to - clipping away the sliull from the brain of a 
monkey," the instrument, hoxvever, not being specitied. 

The  nippers are equally ap131ica]lle to living animals ; 
~ ~ i t hthe rabbit, cat, ancl all but the larger (logs, the skull 
may be penetrated with them, and the opening eas~ly  en-
larged to any exlent desired. Perllaps the surgical 
" hone-forceps " have been ernployed for this pcrpose, 
but the "Ha~lcl-boolt for the Physiological Laboratory " 
(Sanderson, A, 305 and 418), directs that even so thin a 
skull as the rabblt's shoulcl be removed with the trephine 

scissors, and I ) a l t o l ~ ' ~  recent paper (2)  mentions 
only the trephine for exposing the b r a ~ n  of clogs. 

Alcohol of tile proper strength is readily prepared by 
addillg 1 part of ~va te r  to 2 parts of 95 p, c. alcohol. Ac-
corc\ing to  the size of the bow', or jar, the  amounts may 

100 and 200, or 150  300 cc. 
Fo r  the hardening ancl temporary preservation of the 

brain, the common deep finger-bowl is convenient. It 
may be coverecl \rith a piece of \yindoT\v-glass. Flat-
bottomed dishes, with wide edges ground for the recep- 
tion of covers, are made by blessrs. Whitall, T a t u ~ n  & 
CO., of New Yorli and ~ h i l a d e l ~ ~ l l i a ,  ancl the same firm 
have on hand wide-mouthed vials and specin~en-jars of 
many sizes. 

~ ( I L L I K G  A K D  ULEEDIKG 'I'HE ~ A ~ . - - ~ v h e n  the brain 
is to he stuciietl the  'lot be O n  
account of the injur)~ to  the medulla, and  the settling of 
bloocl at  the base of the orgall. The  cat lnay be 
clron:ned, but the following metl~ocl is to be preferred as  
less distressing, Illore convenient, and l~er~nitt ing.  the evac- 
uation of most of the blood. T h e  blcen'i?c,o. may how-
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ever, be dispensed with. Put the cat  in a close box, little 
larger t h a l ~  itself, and pour in 5 cc. of chloroform, or 
20 cc. of ethtr .  It usually becomes quiet in from 5 to 15  
minutes. Wlien touching the conjunctiia causes no 
winking, remove tlie cat to the large tray. Bring the ! 
head and neck nearly into line with the trunk. Part the 
hair upon the neck along a line between the angle of the 1 
mouth and the convexity of the shoulder. Along this 
line, divide the skin for 6-8 cm., opposite the larynx. 
This will either expose the Vexn j ~ t g z ~ l i r r t ia t  once, or / 
permit it to be seen when the bsruers of the skin are 
raised. 

With the tracer, separate the vein from the adjoining 
parts for about I cm., and pass a bit of string entad ;:: of 
it. T h t n  turn the cat on the side, wlth the exposeti I-ein 
over a bowl ; the string maltes it easier to pass the scal- 
pel or blade of the scissors entad of the vein, which may 
then be cut. Let the bloocl flow illto the bowl, occa- 
sioually llfting the body so that  the blood may colne 
more readily froin the abdomen. 

When the flow ceases, replace the cat in the bos, with 
an additional 5 cc. of chloroform, or leave it upon the 
tray, and apply the cliloroform upon a towel held very 
closely at  tlie nostrils so as to prevent access of air. 
Death usually ensues in a few moments. If it be desired 
to ascertain the weight of the entire animal, the blood 
should be ~veighed. 

If the more clel~cate internal parts or the microscopic 
structure are to be studied, the remaining operations tor 
the 1)rocurernent of the brain shoultl be performed within 
24 hours. Gut if the specimen is desired only for the 
fissures or the coarser anatomy, removal rnay be deferred 
for a week, provitietl the head be kept in a cool place. It 
should not, however, be allowecl to freeze. 

Scjnrntioiz of the sktrll.-Connect the angle of the 
mouth with the incision already micle. If the sli 11 is to 

mountecl, this should be the only incision, and the 
skin lliust be disstcted from the mandible as  well as  from 
the rest of the liead. But if, as  is more often the case, 
the skin is not to be preserved, while tlie muscles etc., ot 
the neck are to be examined, make a corresponding ill- 
cision from the a~ lg l e  of the mouth upon the opposite 
side. 

In all subsequent operations, uilless otherwise stated, 
both sides are to be treated alilte. 

Dissect the skill from the maxilla as  far  as  the ventral 
margill of the orbit and cut the nasal cartilages. Dissect 
the skin from the nasal and frontal regions, lllcludillg the 
upper and l?wer lids, but leaving the third hd, il.(c?//bmffn 
jLi.iitnns, attached to the ball, Remove the sl;in f r o m  
tile rest of the head, dividing the l;zc,ntus czzt&'torilLs 
close to the head. T h e  $nrotidglnjLd \"ill /Ie relnovetl 
Tvith the ear, but the subj/rn,yil/llary, of a tlarlter 
color, will reknain the head, Reflect the sitin fro111 
the cervical muscles for about 2 cm, caudatl of the cyzstn 
Inn~bdoii2'nlis. 

~ ithe o r i g i n  ~ ~ t~ of thellf,lrlccssEfericm~ froln the gy,o/nn, 
l l o t~ l lg  that its cepha]lc and caudal bortlers are strength- 
e;letl by t enc~ inous  bands must  be cut, push a 
nipper-blade between the alld the root 
of the qrgoma, 2nd nip the latter as  close a s  possible to 
tile maxilla, ~h~~~ nip the caLltlal root at the angle be- 
tween the transverse al1d longituclillal parIs of the zygoma, , 
just laterad of the Fosscl~(e~zoida(is ;renove the zy golna 
with the bone-scissors. 

Grasp the lateral asllect of the eyeball with the forceps, 
antl rotate it n,esad so as to espose its attachments, by 
the lnuscles alltl AT,o$fiLws, to the bottom the orbit ; 
cut the attacllmeIlts with scissors, leal-illg the m,12zc.ti-
tnpz~ collllectet~ the ball. ~f the eyes are to be stud- 

mark them right and left by numbers or 
position is always indicated by the Mb. 

ventriduct the manrlible and move it from side 
to side so as to indicate the position of the Ath .  tentporo- 
nzniziiibz~lnre. Often the capsule has been opened already 
in nipping the caudal root of the zygoma. If not, it is 
to be cut n~hile on the stretch by inserting the arthi-otome, 
and cutting until separation is complete on that side. 

Dissect the M. fc.nz$ovnlis from its cranial origin, and 
then from its insertion upon tl~e$rocesszrs coro?tnlis of the 
mandible. Then bring the n~ailclible to a right a~lgle  with 
the rest of the heat1 ; feel for the caudal border of the 
hart1 palate, ant1 for the tips of tl~e$rocesszts$tery~oideet;~ 
at a point mitinray between them push a scissor-blade en- 
tad of the soft palate, ant1 divide i t ;  then divitle the mu-
cosa for~lling the tlorsal wall of tlie$osf/znres, ant1 dissect 
it from the basis cranii to the atlas. 

The mandibles are llo\iT attachetl to the rest of the heat1 
by some muscles, by tile lnucosa at  the angles of the 
mouth n-hich inay lion7 be tliviclecl, and by tlie slender 
piers of tlie h,~lozd arch .  These last join tlie sliull at the 
lateral side of tlie bullz, where they are to he tlivicietl 
with the arthrotome ; if it he tlesiretl to esalliine the niocle 
of their attacli~nent, tlie!; may be cut with tlie bone-scis- 
sors at a little clista~ice from the attachment. 

Turn the tip of ilie mantl~ble still farther ventrad ant1 
caudad, and dissect olf the muscular masses that are in- 
serted hetween tlie bullz ; near tile caudal ends of the 
liiesal hortlers of the bullz emerge several nerves, \vIiicli 
sl~oultl be di\-itled ~v i th  the scissors or a sharp scalpel at  
a l~ou t  I cm, froin the slcull. Uy co~itinui~igthe re-
~iioral  of the muscles across the Ath .  afZo-occifiitnle this 
is exposeti. Put the niembranes upon the stretch, and 
tli1-itle then1 wit11 a sharp sralpel along the cephalic bortler 
of the atlas. This exposes the n~yelorr, n-hich is to be 
tlividecl in the same n-a)?. The  remnining ligaments and 
the cervical muscles ma)- he cut \vith the arthrotome ant1 
the sliull proper is then separatetl from the rest of the 
botly. l'lace tile sliull in tlie 12, s .  .c., and ~vasli  tlie hands 
ant1 the instruments \~hic l l  have been used. 

E x ~ o s r r ~ E  THX ~iiethod here de- O F  I i ~ a ~ ~ . - - T l i e  
scribeti is by successly removing bits of the sliull ~ ~ i t h  the 
11il)l)ers. 

L'nz~fio/z.--111 the later stages of the operation there is 
cons~tlerable risk of injuring the brain by the unintentional 
pressure of the nipl~ers. l n  ~vhatever way the bone is 
g ra s~e t l ,n7hen force is applietl, the telltlellcy is to allproxi- 
mate the cutting edges as 11early as po5~lble, arid thus to 
bring their planes into right angles wit11 tile surface of the 
bone. This of course cro\vds the convexity of tlie ental 
blade against tile /,rain, and ma). crush it seriously. I t  
lnay occur either fro111 the t~lrllillg of the llippers in the 
hantl, or more frequently fro111 the escape of the SlcLlll from 
tlie gmsp of the other liantl. The  accideiits may usually 
be avoiclecl b!. lieeping the matter in mind, by having the 
right hand dry, aiid aitling tile gra ip  of the niore or less 
sli1)l)ery sl<ull hy a small ton-el 01' bit of coarse muslin ; 
this last is also desirable dllring sollie Stages of the opera- 
tion as  a prote~ti011 of the liallt\ itself fro111 abrasioll. 
In using the llipller~ another lI~e~aLIti011 is to be ob-

sen-ed. If the bit of boile to he re~noveil is attachetl only 
to bone it mar  I,e either C L I ~01- broken, or twisted off; but 
if it adliel-es to the dif~~2or other soft llarts, 0111~ ~ZdttziZg 
should l ~ e  employetl, and that clone wit11 care. 

During the exposure of the braill the head ~ h 0 u l d  be 
frequently ~1il)petl illto the 72. J. s .  I f  obligetl to susl)ell(l 
tlie operation for more than an hour, \\-rap the heat1 in a 
~ ~ 0 t h\Yet with the ?L.S. S., alltl Set ill a cool Illace. 

Nip off the caudal root of the zygolna, including the i%. 
I 	 gle/z.~idcclz's. Insert a nipper-blade ir.to the m e ~ t i r s  azrtEz'-

tnrius, and remove the bulla 111 fragments. With  the 
* T h e  meaning of this and so~tre other mnfatniliar terms may scissors cut away the membranes attached to the margill 

from a papel. (9) in "SCIE.\CE"for Alarcli  19 and 26. hlost of  of tile fit .  nzng;zztin, hTip off the occipital condyles, 
employed are to be fonna in a Human Anatomy, or 3 dictionary, general 
or medical. 1 	 with the intervening area of the  bnsioccifiitnl for 2-3 mm. 
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from the foramen. I~ i se r t  a nipper-blade bet\veen the 
dura and the bone 5-6 mm. from tlie meson and in 
line with the mesal border of the cephalic part of the 
bulla, and nip out the basioccipital as  far as  the midtlle of 
the length of the bulla. At  or near tlie angle left after 
the re~noval of the condyle and the I~asioccipital, the 
N. /zv$qlossn~z'senters the fiiz. co?z4lnre, ant1 passes 
cephalad to emerge on thc ~ a n t r a l  aspect of the slcull by 
the Fiit. jrgzcliai,e. i f  the series of roots do nct  ap>ear,  
carefully renioye a little more bone until they do. If the 
nerve-roots are to be especially stutliecl, encleavor to nip 
off the bone surrountling the F;iz. coiti+ltz~t', so as  to save 
the  trunk. On emerging upor1 tlie veiiiral aspect of the 
skull, the N. hyjqp'ossnlzs 1~91llbe ioi~nci to 11e practically 
in the ZT'NZ,j ig~ . l tLnr~,arid to be more or less iiis~mately 
attached to the i\~~~\7.g.losso~hirry~~etzZis, and ncces-V ~ ~ Z L S  

sorz'zrs, which penetrate the bone by that foramen. In 
attempting to separate the A'.Ly j .  great care 1n1-1st be 
used to avoid any ti.action u ~ ~ o n  tlie roots, which reaclilj- 
pull out of the medulla. Of the other three nerves, the 
nccessu~,iiesis the illost cnudal, 2nd the most reatlil>- tlis- 
tinguished, but at  this stage it is as  nell  to leave them 
together, simply endeavoring to rernove the bone sur-
ro~tiitiingthe foramen, and to save the trun1;s pretty long, 
at  least upon one side. Upan the other, it will save 
time to cut the roo.s j i~ s t  entatl of the sl,:ull, and the 
salne may be clone on one side with the rrnlaining 11-rves, 
or with all upor1 bosh sides in case the b r a n  is not to be 
employed for the study of the apparent nerve-origins. 

The  tlorsal ~val l  of tlie bulla is hard, but readily cl.um- 
bles between tlie iilppers. It may be reinoved 111 sr-iiall 
piects, so as to savc the i V X  f(sclirZis and iticcfiiui-izrs 
rvhich enter F;/c, irtra'ztor-l'irilz ~ ? I ~ C Y I L I L I / Z ,  the aiid rhe 
little Lo61rlus czj~c?z~iczrlarz's isoi the cerrhellum \\hich 
lotlged in a slight fossa just tlorsad of tlie forame~i. 

S ~ n c eno nerves are transmitreti by the ~iiesal  i-tgioti of 
the basis cranii, it may be retilo\-ed with comparative 
freedom, as  far cephalatl as  the fi~'ll~iilziyJossn ~vhere  
some care is neztled to avoltl injuring the hy jo jh~ / s z s .  

T h e  skull may i lo~v b: heltl inore securely i:y tlie t ac~a l  
region, especially if a towel is employetl. In remlo\-ing 
the bone at  each side of tlie meson, and just cephalacl 
of the bullx, great care is rtcluirild to clisenzagz the 
nerves which emerge by the FF, ovnlt., roiic?~cltr/iz, ant1 
s jhc i~ohlnl t .  These nert-es, the il'il: oi-itio//zo?oi-iirs, 
trochlcit~z's,and nbif~cceizs,with the oj/li/iirli/cii., siclei.-zoi- 
i/~nxiiltri:y,anti zi~Jtriov ii~irxl'll.~~-y divisions of the A'. 
krzp~?;eZjzr~s, the bone or less obliquely,penetrate more 
and are clcsely suirounded by dense connective tissue. 

Just ceptalad of this serizs of foramilia is the 1;.u$-
tti-ui/z, anu. tlic ojizcus is particulariy hard to disen-
gage without tearing some of the tlelica!e parts r!rr/iiiz, 
or kz//zt'/in ti,?-/izz/znlzs, etc.,) wtlic'i are connectetl with 
tlie chitzs/;eiz. Siiice the optic Ilerres are a1;vays eas!ly 
recog1:ized, it is usually better to cut tliem prrt;y short 
with the scissors, than to run the risk ol  rupturing tlie 
ternia. 

T h e  entire maxilla is now to he rema\-ed by  first nip- 
ping the interiirbital region just cephalad of the fro:!to- 
maxiilary suture, and then, with tlie bone-scissors, cut- 
ting to narc1 this 113in1 froin just caudac! of the cephalic 
root o i  the zygonia. T h e  sclssvrs should be kept as  far 
cephalatl as  j~ossii~le, notso that the Git l l , io~aclo~-;z ' rnay  
t ~ einjured. This plan serves equally mill for sotne dogs, 
but with the larger breecls, which have prominent bz~ibz' 
oij. the interorbital region shoultl be nippetl 2.t about the 
midtlle of the length of the nasal bones. 

12ernove the mesal walls of the orbit, and the turbin- 
a.ted bones, using care not to crush the veiy soft Bic16z 
olf .  T h e  i\i.ri~~' o i j ,  should be dividec!, a few at  lime, 

the 1)rain. The bone, also, must 1101~be cat by the  
nippers rather tllan twistecl or brolten. Nip off the 
s~e#rtrocc~$z'ttrle,including the dura, as  far as the Ci-istn 
lir~~zbdoi~z'tzl's.T o  reiiiove the  ventral part of the bony 
tentoriuin, introduce a nipper-blade between it a r ~ d  the 
hemisphere on either side, in such a way that the greater 
convexity is toward the hemisphere rather than the cere- 
bellum ; the cut is to be made a t  the level of the Sictirra 
sgzciriicosn; tile witlth of the tentorium a t  this point is 
about 8 mm., and the nipper-11lade should not be intro- 
ducetl to a greater depth than that, for fear of 
injuring tlie iobz'o$iliz'. In  closing the blades the head 
shoulil be held very firmly so that no rotation may occur. 
T h e  detachetl ventral piece of the tentoriurn may be es- 
tractetl by the forceps, or by the nippers used as  forceps, 
any adhesions heing carefully separated with the tracer 
or scissors. 

Holtl the head with the ventral sitle down, support the 
caudal divisions of the brain xvitli a disengaget! finger, 
and with tracer and scissors separate the cephalic sur- 
face of the cerebelluiil froin the tentorium. Then hold 
the head with its caudal end tlo\vn, ant1 complete the 
disengagement of the l'eelbi olJ.  Hold the head over the 
7 p. c. b r~ne ,  with the ventral side down, ant1 nip out, 
piecemeal, a triangular piece of the calva~ia,  nearly to 
tlie tentorium. The mesal adhesions of the dura may be 
divided ~ v i t h  the scissors, but elsewhere the durn is to be 
left upon the hemispheres. As the hemispheres begin 
to fall, hold tlie heat1 so that they are supported by the 
biine, and then snip all rernain~~lg  adhes~ons  until tlie 
entire brain is free ant1 floats in tlie liquitl. 

K E ~ I O V A Lo~ THE UURA.--Saturate some cotton 
with the brine, and place it under the brain, so that about 
one-thirrl of the organ projects a b o ~ e  the surface. llvoitl 
liantlling and lifting the brain ; niove it by shifting tlie 
cotton, or by grasping t!le dorsal portions of the tlura. 
Remove the clorsal ant1 latel-al parts of the dura by grasp- 
ing the free borders left by cutting along the c!orsimeson, 
and cutting out piece by piece with the scissors. Then 
grasp the Jirl-i-just dorsc-caudad of the .BcclDz o v . ,  at the 
straight transverse fissure-F, o-ilci't~i~z; introduce the 
scissors about 5 nim., anti cut theJ6zi.r. Gentlj- d r a ~ v  the 
cephalic portion cephalo-ventratl betwezn [lie .Biclbi olJ., 
ant1 reniove it. Urabi the caudal portion caudatl, and 
carefullj- cut all its attachnients. 

Turn  the brain upoli its dorsal surface, and remove the 
ventral portions of the tlura witli great care and in small 
111eces. Especial pains are ~ieetied in coiiilection with the 
hypophysis anti the nervts, and all pulling 11iust be 
avoided. Oil one sitle, at  least, it is ne l l  to leave the tlura 
still attached to the iierl-es and the great G'itsseriizizg.iz;~-
~'Zi'uizupon the 11; t ~ z ~ e i i ~ t : i z ~ s ,to be iuore completely re- 
rnovetl at  the tiiiie of tlie re~iioval of the pia. 

TRAXSFERTO THE X~co~oT, . -P i ace  B large spoon 
or watch-glass at the side of the brain, aiid pull the cot-
toil \vhich supports it, so as  to roll lt into the glass, rest- 
ing upon its clorsum. Let the braiii slide off into the al- 
cohol so a s  to rest on the cotton therein, still with the 
ventral side up. 

Set the bowl witli the alcohol ill a cool place, and 
change tile position of the brain at  irlteivals oi five to 
tell hours during the first three days, by pulliiig the 
cotton 111 various tlirections. ~ l tthe end 01 about three 
clays, transfer the brain to 95 11, c,  alcohol, where it inay 
reiliain indefinitely, For  a few clays, howel-er, it s l i o~~ l t l  
rest up011 cotton, and its position be occasio~ially 
changed. 

~ V E I G H I N G  this is to be done, hand- THE BRAIS. -If 
ling the brain may be ayoided a s  fo l lo~vs;  Place the 
bowl of alcohol into \vhicli the brain is to  be put, upon 

witli the scissors or the ti;) of the scall~el, and all ~ ~ u l l i n g  the scales, and pour in alcoilol of tlie sarne strength until 
and twisting o i  tlie parts must he svo~c!etl. it balances an even nuniber of grams, is. g.?400, 410, 

During the remaining steps of the ol~eration, the lieacl or 420. While the brain is in the s p ~ o n  Gr vatch-glass, 
must be held bl-the parietal regions, autln~it i i  great care, pour over it some of the same alcohol, ant! then let tlie 
so as  to avoid pressure of the tips of the fingers upor latter drain off as much as  possible, by t~ l t ing  the glass,  
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and supporting the brain wit11 the fingers or a hit of cot- 
ton. Then transfer to the bowl of alcohol as above di- 
rected, anti the increase in weight \\;ill represent, with 
approximate accuracy, the ~ v e ~ g h t  of the brain. 

REMOVALO F  THE PIA.-This is most easily ac-
complisheci at the tiiue of the removal of the brain to the 
stronger alcohol. At  ally subsecluent period the  pia is 
apt to be more firmly atlherent. If the brain has been 
allo\ved to dry at  all clurii~g its rerno\ral from the skull, 
the pia conles off with great ciifficulty. 

Iitst~2~iiteaf.snlzd uzntcl-zbZs.-Forceps ; fine forceps ; 
medic111 scissol.~ ; wetting-bottle of I 5 p. c. glycerine ; 
cotton thorougl~ly wet with water, and so mculded as to 
form a sort of sl~allow cup in which the brain may rest 
withour danger of rolling off. 

Place the brain upon the cotton, and v e t  it with the 
glycerine. 'Then let it rest upon its ventral side, ant1 
grasp i t  in the cotton, firmly yet gently. Grasp with tile 
forceps the fold of jiizb which occupies any one of the 
fissures, especially at  the point of forking or junction with 
another fissure, ancl pull along the line of the fissure. 
Usually the fold of pia will come out easily, ancl with it 
will be removed some of the pia covering the free surface 
of the gyri between it and the atljoining fissures. Pro-
ceed thus until the pia has been removed from the tlorsal 
and lateral aspects of the hemispheres. Avoid pulling 
across the line of the iissures. T h e  larger forceps are 
easier to work with, and less apt to puncture the brain;  
but the fine forceps are soineti~nes required for the re-
111oval of the pia from the bottom of a deep fissure. T h e  
cautlal surface of the hemispheres may be reached by 
slightly ventriducting the cerebellu~n. T h e  mesa1 pia 
can only be reil~oved close to the margins of the hemis- 
pheres. 

On one side, preferably that  on which the iXr ,  oojficz~s 
was cut shorter, raise the mass of nerves formed by the 
divisions of the  ,V.?rz~eiizzit/tsand iZr, nliclztceizs, by its 
lateral borcier, ancl cut n'ith the scissors tile A'. oculoiizo-
torzits which holtls the mesial borcler close to the brain. 
This will permit the mass to be turned caudatl so a s  to 
expose the course of the slender N trochknris which 
emerges frilrn between the hemispheres and the cerebel- 
lum. I t  also permits the reinoval of the pia from .the 
region just lateratl of the hypophysis. Grasp the pia on 
the ventrimeson just cauclacl of the Blilhi elf.., anti pull 
caudad so as  to remove it as far as  the chiasma, taklng 
care not to tear the delicate tcriizn just dorsad of the 
chiasma. Then rcmove the pia from the olfactory tracts. 

In removing the pla from the medull? the poiitioil of 
the nerve roots shoulcl be constantly kept in miad, and 
the traction should be laterad and cephalacl. One of the 
most difficult t h ~ n g s  is to preserve uninjured the  series 
of loots of the i V ,hyjog-Zossnlis,for their connection with 
the pia seems to be closer than with the medulla. 
S o n ~ e t ~ ~ n e sit may be necessary to let the brain be wholly 
below the surface of water or alcohol so as  to float the 
roots out, and render thein more apparent. 

As  suggested on a prel-ious page, it is often as  well to 
leave the roots longer on one side than the other, but the 
choice inay be determi~lecl mainly by the degree of suc-
ce,s in the  varlous operations which have been ilescribed. 

If desired, later nunlbers of "SCIEXCE" will contain di- 
rectioils for the general dissection of the brain. hiean-
timr, it would be well for the student to make outline 
drawings of the brain he has prepared, especially of its 
base. hlosi, of the principal features of this surface call 
be identified from the figure of the correspondi~lg surface 
of the human brain to he found in any good Human 
Anatomy. T h e  drawing should be enlarged two diam-
eters, and the brain should be kept wet wit11 the glycer- 
ine mixture, w h ~ l e  it is out of the alcohol. 
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ATOMS A N D  hIONrIL)S, 'THEIR METAPHYSICAL 

DEVELOPhIENT.  
BY DR. DIODATOBORRCLLI.. 

(Trailslated from the  Italian by the hIarchioiless Clara 1,anza.) 

In previous chapters of this work it has been shown 
that the whole product of our psychological activity 
typifies a purely llletaphysical world. I t  has likewise 
been seen, that the vast cempouud of forms by means 
of which exterior nature is represented to us, 1s not an  
extrinsic reality, but merely our own impressions, the 
result of slow and unconscious practice. A minute 
physio-psychological analysis leads us to this necessary 
conclusion. Colors are mere modifications, induced in 
certain groups of ganglion and cephalic cells by a stimu- 
lus which acts upon the organs of sight. Sounds are 
a n o t h ~ r  form of cellular modification determined by 
a d~fferent kind of stimulus. Weight and resistance are 
phenomena of muscular sense. Forin and size, synthetic 
relations, and therefore purely subjective phenomena. 
All the complex qualities by Ineaus of which physics are 
able to recognize different bodies, are nothing Illore than 
our own determinations. From this we may properly 
conclude that  body and matter are not extrinsic realities, 
but a complication of n;odifications procluced withiu us 
by exter~or impulses. 

Our \vorlti is therefore purely phenomenal, and not a 
reality. Herbart  reasonably maintains tha t  the  first 
moment of research must necessarily be one of doubt, 
or scepticism, which is degraded or elevated in propor- 
tion as the uncertainty concerns things a s  they seem to 
us, or ~vhether  it relates to existence itself. Does the 
reality exist? This is the first question which presents 
itself to the philosopher. And if it does exist, what con- 
stitutes it and the consecutive research? "W e  cannot 
deny the reality," says Herbart, "because, to do so, is to 
remove all possibillity o i  the phenomenal world before 
mentioned. Sensations, reuresentations and thoughts 
\ ~ o u l d  be completely annulled." 

This phenomenal world, resulting from the clata of ex- 
perience, is that which induces us to admit the existence 
of positnrism. But these clata do not constitute real 
existence, because they are not self-subsisting, but de-
pend upon something else. Tha t  is to say, they exist in 
so tneth~ng else and by means of something else. ..lcl?rud 
existe?zce does not admit of either relation or dependence, 
it is based up011 itself, and is, therefore, an absolute con-

1 Borrelli. Vitn E Nntava. deZStzadii s?ai trijzi pi#~i ~ ~ i j o r f ~ z n t i  
,liu,fei.iio Nt~tu~~zlisiizu. Naples, 1880. 


