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' ' The Biochemistry of Silicon.

.. by
' Moaes Legia Isaacs.

I. Introduction.
It is feoarbable that some of the problem* of 

science, although moat eaally atated and apparently of ■ 
the simplest nature, have thus far escaped solution.
What, for example, are the abaolutely essentiallnorganio 
oonatltuenta of protopia aw, In whet quantity do they oo- 

|ii»> and what role do they playt At present we oan 
answer theae question® for very few element a. Manganese 
and selenium have Just recently boon reported mo preaent 
in the human body, while lately some data on copper,a*& 
Sine(and tin has been published. the facts concerning 
sash on element mo silicon have newer been elearly ea- ' 
tablished, hut notwithstanding have furnished much ma­
terial for speculation**

The necessity of Snowing more of the biochemistry 
of these elements Is constantly growing more imperative 
and la fortunately appreciated at the present time, but 
progress is, at beet, very slow* We may heap la mind 
the story of iodine in connection with the human body as 
an example of how. Important an almost insignifissnt

• ' mi:7858 '
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quantity (statistically) of An alamaaf may
Attontion has raaantly baen turned toward ailloon,

«  4tah. in th* . W r  fmbnota on ph^ologUnl
Ohaalatry waa aonaidarod aqually aa important aa iron or 
aulphur. Thu a, Oorup-Baaanez in hia taxtboek of 184a
<!)* aaya (page 38}*

*D«r Tiarkorpor anthalt abar noch anorganiaoiaa 
Btoffa dia an aainar Sntwlaklung abanao weaeatlioh aind

’ f r ' ■wia tfia organlaohanj dia wiohtigsten davon aind: fboa- ; 
pboraaoran Alkalien, und phoiphoraaura Erdan (Ealk und ̂ 
Bittararda) kohlenaaure M a n  (is dam Knoeban) Chlor-

und Chloroatrium, sohwafaloauro Alkalien, b i n  nnd 
Xieeelerde.■

Theraaent return of interest .baa erne chiefly witb ; 
tba appaaram# of some quantitatlva data* although tha 
latter baa btan gotta meagre and contradictory* In tho 
#diloiri»g part will ba daaorlbad wbat work baa bann ra- 
ported on tba biochemistry of silicon, both in plants .. .
and animals*

II, Silloon in Plants.
Vbat tba asb of many planta consists largely of 

,#ttlaa baa boon known a very long tiao, mnab of tha quant 1- 
tativa data hawing boon reportad by Zdabig, A Hat Of 
aMyaaa op to 1880 baa boon soHeotod by volff (2).
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Table I.

' Potasaluw tad Sedlua 
Salta

Caloiun and 
*SHB Salta SHioe

sun* Oat etraw With eare 34.00 4*®o 62.00
f&attta Wheat atraw 22.50 7.20 61.50

Barley atraw with eare . 19.00 25.70 55.50

Hjw etraw 18.65 , 1^.52 63.89

Meadow 1at 6.00 54.00 60.00

laieium Lobaooo, Havana 84. 54 67.44 8.50

?lanta jfebaeeo in artificial earth 29.00 . 5f. 0© 12.00
UPee atans 27.82 ’ 65.74 7.81

4*8# i w # . . $$*10

W M . J  W M f  turnip. 81.60 18.46 t*
85.81 14.19 *»

Hel&anthus tuberoaea 84.50 15.70
/■ te
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Table II.

.
Mai Aih
% of dry

Amount* of rarioue elementt In eeh 
ealeulated a* oxide*. $ of total a*h.

, weight %0 CaO sio2

**7U 4*1 42.1 32.4 1*6
i^ri * 4.7 17.1 42.9 8.2 21.9
Oot. 15 7*1 74 50.6 5.1 50.5
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Plant* divide themselves toto three groups aooord- 
lag to which element le meet abundant In the asht vis. 
•IXtoen plants, ealelum (and magnesium) plant* and petaasl- 
mi ( end sodium) plants, fhis is illustrated by the 
following table after Ideblg (3). The grasses, in general,

(Insert fable X)

are the silicon plants although the age ef a plant has mush 
to do with it* allies eontent, fh© following table from 
Palladln (4) (page 33) Illustrates this. It gives the 
analyses of beeeh leaves (Fagua sylvatios) at three stages 

y|pT[piVl!2niSMIl *

(Insert fable XX)

Xt must be remembered that while the percent Of 
phosphorous become* lee* the actual quantity present to a 
leaf may increase over, or be
leaf, Xt would be diffloult to say from the data above 
. tO which alas* tbs beeeh belongs*

Wood ash contain* X > |Jf silica. fhls value to- 
ereasss with age to a maximum. Hie value for a 30 year 
eld tree is about that of a 345 year tree.

Xt appears that allies serves as a.protection to toe 
plant, but to Just what capacity it 1* hard to say* What­
ever protection it affords to toe beech leaf apparently la
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not required by th® very young 1 Mf, The ailiea does ■ 
not l « m  necessarily to form a tougher stem. Merre 
{£) In 1886 showed that the laying of oorn by the wind ' 
wae net due 'to lack of silioa in the stalk as had keen 
supposed op to that time, but rathe** to faulty Illumina­
tion of the plants*

On the other hand, In the Dlatomea, the presene# of 
: allloa is obviously to strangfchon the soil wall. These 
plants are a kind of algae, found In moat waters, and-. . 
moist earth,"forming largely'the plankton of the ooean - 
 ̂the drifting mass of organisms floating mi the stirfaee". ̂ 

unloellular bivalve' etruotures whose skeletons 
are strongly Impregnated with silioa* Sis extent to
whleh these plants flourished In > bygone ages Is almost la*.
eredlble. A deposit of diatomataeeous oose between tots 
fuss and Sms Alamos la California reaches a thickness of 
k!W (7) (page 3k).

Recently tone very Interesting work has been done 
in France on diatoms. Coupin (8) placed cultures of 
diatoms to a nutrient medium and scattered over too surface 
different substances which might serve as a source of 
Silica* too results briefly are as follows;
A* Culture medium containing no allloa - no growth.
'&• Medium plus vitreous silioa no growth*
C. Medium plus gelatinous silica » no growth.
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1* Medium plus, washed kaolin - abundant growth.
B*Medium plus powdered orthose * abundant growth.

.Median plus powdered argil# - growth depended
on nsMple weed.

' 4  Medium plus sodium or potassium ellleate - no growth* ^
H. Medium plus glass - no growth. .

Vernadsky (f) diaousees the question as to whether 
the diatoms themselves render the allloa soluble or 
Esther this is done by symbiotic bacteria and inclines to 
the former belief*

.. The important conclusion from the work of these,. 
writers is Hist diatoms require aluminum silicates as the 
source of their silica* i*e**. compounds oontainlng the 
nucleus Hg Al̂  Sl| Gg* Decomposition by, chemical means . 
require# strong sold and a hi# temperature* Perhaps we 
apt dealing here with an extsyae which acts on an inorgaatS '
' Substance * a ■ truly remarkable phtnfflmiMi ■

An evident ease of protection is afforded by Roehea 
- faloata, (4) (page till a plant growing in South Africa, . 
which is severed with a layer of bladder-like - sells don- .. 
I M l  water, the walla.of the sells being rloh in slllsa. 
These sells aet as' water reservoirs.

Marshall Lundie (10) ««<«<> § aitssist. MoatuM *»i| able 
to grow wheat with a very low silioa content, and therefore 
concluded that silica was net essential to laboratory raised
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Leavea of Whaat Plant* ' ;

...| A«h: jC ot dary 
; ' notorial

j ilO t Jf Of- a ah . Soil grown plant* I 
:| ' iv. SiOgt |C of a«h j

I- at 'J o#̂ c»
^ Wrr,r, rirfJ , . . t „ lltl r, „ . 

1 1.068
j % m

AWt f JP i 1.16
isat. i . n • ■' ̂ <1 919 k» O 4** iff #11 IfiSEoiK

j Sfcwa® of Hta«& Plant a ^

* t.ao;r; ■ j : • .1(6
f*6* . * *341 ’ ■

1  ' 1 .TW* i
1 86# T»l̂ ’ ; \. i
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pleats* ' Bis results were aa follows i -

(Insert Table XII) ^

II will bo noted that the flouts wore not allloa 
free| the average vale® being about that reported for 
seas animal tissues.

saonsyiui in xeez repartee practically too some 
rooults.

Dr. Hftbn (reported' in IuMIa*s paper) showed that 
plants poor in silioa were' very subject to oertaln rusts.
It has been sham that fungus hypbae cannot easily penetrate 

4ltl&lwalls containing silioa.' "Wheat, rye* etc. grown 
in nutrient solutions deficient in silicic sold often '
. suffer so severely from rust that only great ears ean pro- ..

i*

tmit their complete destruction* the hardness of sill- - 
Sated sell walls is also a very good protection against 
animal attests. 3txusa for instance, one plant of Lltho- 
mmrnm arvenss, grown in a nutrient solution without 
silicic add, suffered severely from plant lice, even - 
though these were removed dally, while two. similar plants,, 
standing nearby and grown in similar solutions, but not 
tended so carefully, were completely billed, by the insects* 

*«he distribution of silicic acid in different parts 
St.iueds is another indication of its fpetastivs action. 

h Millet seeds without seed coats contain only from b.8 to 
'%*! per seat of the total silicic sold of the seed, all
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the remainder (fro* Pt.d to fi.i per cent) being deposited.i '' ’\A • -
in the seed seats* Such a marked accumulation in the 

 ̂'-#sed coata suggests the importance of thie substanoe to 
plants growing under natural condition*. She iavestiga* 
i W  of Sabanin upon ripening seeds of millet, shews that 

• this plant hoe tone as it were, to accumulate enough eilioie' 
acid in the peripheral parte of the graiabta in the palea) 
to protect the inoreaaing reserve material from unfavorable 
external conditions." ik) (page 80).

We are not eertsln that silica is present merely for 
the proteotion of the plant* fhe following statement 

tSjBSftfrs ts bugger9** "Plant Physiology" (li) (page Iff)* 
•Wolff regarded eilleea as Important in furthering the mi* . 
gratien of phosphorle acid compounds from maturing leaves 
sad sterna to the forming seeds.* In Thatcher1 s B0hemiotry 
of Flant lAfe* (If) (page 12) the following remarkable 
ststaaient Is amide* "Silicon appears to take , the plaee of 
phosphorus in phosphorus starved plants* • unfortunately . 
in neither ease is tbs original referents given. fibs** 
remarks, if true* east a powerful and suggestive light upon 
the role of oilioon in protoplasm.

1 ©»e mere remarkable occurrence of sillea In plants 
'must be mentioned. M e  is what is known as #M m M s r *  '
sndle f stand on the M s s  of bamboos. It demists* it is

. ” 5', * ■

said, largely of eelleidal silioa with some organle meter**.
and appears to be a pathologies! growth (11*).
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Aa t9 the nature of the aIItoon compound or mm• 
pounds in plants very little oan he said* although attempts. 
at the solution of this Interesting problem were made ae 
early ae 1872 by Ladenberg (15)» and somewhat later by
Lange (16). Their reaearehee led to no definite oonolualona

t ' * ~;but Indicated that the silicon mm* present aa colloidal 
allloa. The latter wade the observation, that the eilioa,

' .mmrnm colloidal, was dlffusable * an apparent exception 
to Graham's rule# than considered rigidly true* on the 
diffusibility of colloids aid oyratalloida.

Somewhat before these Investigations* Brewster had 
stated that allloa in the cuticle of eqv̂ setuw was orystslline and 

light, a result which Bailey (If) could not substantiate 
f* B. Wilson (18) working with wheat grown in earth con­

taining diatoms* found these Incorporated in the plant wall 
and concluded that no silioa compounds were necessary in the 
. 0 m &  - only silica particle a, Keliah (11) also found silica 
particles in plant walls* but the whole natter becomes dear 
if we consider the work of Bert helot and Andre (If) who
0 0  that on® Portion of the silica In plants dissolves in 

1
water* smother in dilute potassium hydroxide* M i s  a third

Ufele only in hot alkali.
XIX. Stucco In the Animal Kingdom.

eBSeaiiiwws'wsiwni remeni i i 'ssMi  iwanaueniaMO i i ' ■m m m aeiesmsrs n«■ tffiesigw^Siiiwe

Silioa is fewnft in the Oy»j|BBy>| fat*, mf *0810 Of ttlQ LOW* 
(19)* - flret order of Glass 1* '

I* hare a covering of square siliceous plates . 
(Btaglypha). Another form, Paulinella, has hexagonal 
filese plates. Others as well as .certain of the Helioses

a sticky substanoe which collects grains of sands
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is

and thus forma a skeleton. In other feme af the order
s ^ l t m  m  i. . «*a* m i .  *  M U . u a
sm**- Thus in Olathruliiia ***• t. surrounded
by a perforated sphere of silica. Raphidiophrys, belonging 
to the eame order,has a skeleton of ailiceou* needles. In 
the order Hadiolarla many genera hare siliceous e hole tone 
in the form of loosely woven spinas. In one genera of thle
orderyaeanthitt (strontium sulphate) la found in;plate.of
*• ■ • .

Silica., She Radiolaria are marine organ lame which fleet 
on the water. after death their bodice fall to. the bottom .
of the Mimn fawaing the well known "Radiolarl&n Qoza; ■ ■ • •

aome of the Flagellate have siliceous ekeletona.
Conoerning ellioa in the neat fbylum, Perifera, there .

la mere to be said (go). lore the akeleton consists of
Interlocking spicules, giving riee often to euoh very
beautiful forme aa the Venue Flower Basket (Supleotella
aape»j(illu«) (nature on page 11 of the "Treatice on zoology" .
Volume II, .edited by I. R. lankeeter, . She sploulee owe
their hardneaa t# eelloldal silioa or to the calcium carbonate.
Seeh am of a allleeoua apleule hae. an organio axis whieh are
laid alternate ’ layers of organic matter and colloidal aIIlea,
the '‘titter coat being organio. ' in calcareous sponges the
tillhto carbonate la crystal line, the organic ante la very
slender, and the layer structure is absent. mere la an

sheath, however, of organic material. the apieulea
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are shaped like those of the siliceous sponges*
m m  sponges have a skeleton of spongln, a litt 

like organic substance which incorporates grains of sand 
and ether hard substances into itself forming a horny 
rigid shaath. f© the spongto typo belongs tha ordinary 
hath seance.

Sohulae (20) pointed Pit that to the Hexaetinellida, or 
M^UtoPis o pong®«, toe spicules haws axe* in the sameaymmetry
.:■■■ -S-=i '■'. -. * vas srystale of the cubic system, - although the silica 
itself is colloidal. ' Minohin (20) aureate that this is - 

ion to the evolution of a supporting framework

The apioula arises from an intracellular deposit, 
hut usually greatly outgrows the mother cell. / Just how this 
growth takes plats is not well known. In the case of the 
Oalsarea, toe deposit of salslum earhonate grows by the mother 
sell breaking up into daughter cells toloh spread themselves . 
over toe episule. When toe latter hae attained full growth, 
the formative sells, to the ease of toe - siliceous'sponges 
disappear, hut probably remain to toe Oalsarea.

toe spicules are either disconnected (Lyssacine) or 
are cemented together to toe skeleton (Diotyonine). the 
cement is colloidal allies. to the 
there is a single spicule two to three feet to length as 
;thick as a pencil "transfixing the body like a skewer from 
above downwards*. Besides toe external spicules in the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11+

skeleton (Rtegaaolerea) there are smaller ernes (mlmm* 
seleres) which lie throughout the tissues supporting ftp -
example euoh part# as the gastral membrane.

■- the question as to where the sponge oh taint the " 
quantities of allloa it- uses, (sponges grew remarkably 
feet), hoe it eonverts it into the colloidal condition eto.,

: have barely oalled forth a gueaa. She exact form, I.e.
degree of hydration of the allloa it' unknown. Apparently.'fir'- - / ■ . .

-it the eouroe of the flint end ohert nodules found .In 
ohalk beds*

fhere ie t gap in our knowledge ©f silioon at this 
i, for nothing la mentioned in the literature oon-

thia element in the lower animals save one determine* 
tion on me ash of the ekin of a Holothuroldea (Phylum lohlno*V . ' ■ .
deraeta) which oontalne ,$$ allloa (21).
. s. furnlng to the vertebrates we find acme quantitative
! ̂ ’ ' 5data m  silicon in the tissues of birds, cattle, humans 
; and a few other animal*. Unfortunately, little sen be

for the accuracy of these, determinations. . fits whole 
§Jsst will be taken up later* Suffice It to say hers 

that the si Horn has in ell oases been weighed as silica 
and reported as such. We mi#tb mention that, by the 
methods used about 100 grams of wet tissue are required to 
, give a determine tion with an accuracy of something like '
1 * 5t* many special precaution# haring been Observed* 

Historically, it1 is impossible to say, who first
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reported that allloa was in tissue* . Fourquouy and
» * f;-. -••••. -

Vajeutuelln (S3) in 180$ found allloa in a urinary oaleulus. 
V* Manneberg (8$) in 18b7 found ,X*lI|if silioa In tha ash of 
hen's blood. He also analysed some han feathers. ;

Iha first extensive work was oarrled on by gamp*. 
Beeene* in tha iaiw year,. ' In hi* book of 1862 ha reports 
that traces of allloa h«fa been found In the ash of blood, 
b ile , urine and eggs. Xt ana found in large quantities 
hewevar, in the ash of hair, feathers, excrements (aa sand) 
mi in the protective coating of Infusoria and baeteria. 
Silioa ha reports, has alee been found in eonoretlans. He 

the work of earlier investigators, especially the 
work of Oidtman.

Oorup-Besane* analysed the feathers of nany birds '• /
with the following general results:

fable xy, '

Average values'' $ 810̂

Ash of feathers of grain-eating birds hi* >
"Ml' of feathers of neat-eating birds if*
M l  of feathers of InseeV S berry -eating birds if*.
Aih of feathers of fish-eating birds . 10.$

rf/- •
age has msh to do with the allies eeatent of ,

pe Seyler raised the objection (ih) that the
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Silioa content of tha feather* depended largely on the 
dust contamination, and In truth as it. aeons* . %% nay 

v: INI Mentioned hare that JUsa Winogradow working under 
Ureohaal (25) In 1#? thought ehe leelated a' sillole meld 
••tor containing a cholesterol like aleohol (81(00., 8^0), )

I t  »  4
and suggested that thla eater may exist in sponges. A : 
further report was promised, .hut was never published due , 
perhaps r to the death of Dreohsel, the natter was re- 
iuvastigatsd by Cerny (id) in 1909 but he eould not sub­
stantiate the former work. Mb work however is net ah* -*

_ et|»tely convincing end It should he repeated.' ; He alee 
flMift to find silieea compound* in various organs hut with­
out certain results. Oenaerraam (27) believeaths silioa 
makes far a greater reslataxioe in the feathers. He be- 
lii-Ves there'Is no organ io siliaon present, In oneV̂'1' . J'-:'-''.'' - ' •analysis (Coluaba paluiabua) silioa aside fTK of the ash of 
tha feathers.

Lsrseh in his "Elnleitung in die Mineralquellanlehre", 
1855 thought that silioa perhaps played a part in bone build-

Xpnkall (28) in 1898 reported sons results on silioa
Hrlhe pamreas. . those (two.In number) led to the stste- 
aent bf Rohden that the pancreas Is the organ whieh controls 
silicon metabolism and others have compared it to the
thyroid Mailing iodine. fhis impression has lasted with■
some writers up to the. present day. Mere will be said about
'ibis later.
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■to© first systematic work, however* on silicon 
ditermtnatiGn after Oorup-Besane* nap that .of Sehulsu 
His first artiole appeared In 1901 <t?} tad contained

1 ' ■ ' .

toalyae* on various tissues, 81s method ©f detsrmtoat ion 
was as follows*

.toe tissue is ground and thoroughly dried on a water bath. Tha dry notarial is extracted with ©then to remove - Jtat. It 1© than charred In a nickel dlah ever © gas flaaa. “*" ©ikarrod matter 1© than gradually ashed In a platinum In a *n#fl© at a dull red heat. The aah 1© ground mi ©gat© mortar by pressing the lump* with th© p©atl©. then dried lor 18 hour© at 110“- 119® and finally over sulphuric ©aid over night and weighed* 4 portion of th© aah is weighed out Into a platinum dish which 1©by a watch glass with a hole bored la its seater*%«» hole, the aah is first treated with a llttl©1 water Mi then with e©neexitrated hydrochloric - When bubbling ha© eeased* th© ©ever 1© removed and underside washed* the water being added te the platinum aisn. The content© of the dish ©re evaporated almost te dryness and the hard partial©© broken up* then the evapor­ation 1© eentlmued te dryness. goneentratsd hydreshlerl© ' sold Is added mad ones mere evaporated off ©a a water bath, fa. seeling oonoentrated hydrochloric sold is added with hot

*9 InU  Is

mater* u T .  solution Is 'filtered through a tarsddistilled^filter* M e d  at lldP and weighed* This weight Is that of ths silioa* tha sand and of carbon particles.la order to separate the sand from the silioa* the dried f ilter piper Is out up into small pisses and plated la © platinum dish containing some Q*P» sodium oarbonat© and distilled water* the eentents of the dish art kept  ̂'Slew boil for on© half hour* The dissolved matter is id* the filtrate is evaporated in a platinum dish, matter is treated Just as the original ash in order - *r the silioa insoluble* The insoluble matter is washed and Ignited and weighed. Ammonium fluoride is added* the entslble reheated and weighed. She nee is the slllea* The average of several blanks was #00089 mm* the amount of oarbon and sand, fbund is SWbirasted from the original weight of ash taken. .
The method above is open te eerletie eritleiam in that 

[funk: silioa may be lest or gained to toe many steps of .toe 
determination, > toe solubility of elllsa in wato waiter is
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...bOMldsrabls tit). Hotioing therefer® tba asount of 
otllOfi actually weighed, Mo results In wmj oases sennet 
beeoneidered accurate. Where more than .01 grams are 
weighed» the results are probably fairly aoourats (20*).V'i" -• Sehuls drew two conclusions from Ms work. The 
- first is that the silioa content 'of m  organ was dirsotly pro­
portional to its connective tisane content. Soso of Ms 
results say be summarised as fsMswst->;v

fable - T#
Mgs. Sl©a per 10© pi* tissue. 

Drybtaeele e©»t®lf*s t
Skin contains 1* -
Tendon contains £
Dura mater contains f

mis HatssiP suet bo reinvestigated using fread 
connective tissue and many more organa must be examined.

tohula oonoluded in the second pl&ee that older in­
dividuals ham lose silica than young individuals. The 
"fssius* bo states, ie very rich in silica. He gives no

- :Xdata to support tbs last statement. - 
• ’ • Table VS* ■ ■;
, Comparison of allloa oontent <tf ymmg end old Ifffwtf

- ' Mgs. per 100 pie* dry tissue. 
Muscle *Sung 2.6

s .  u
• w » . -- ; i n  ' ».x

« u

Old fc.X
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Here again le work which meeds. substantiation*
Sohulz in If if (29) attacked tha problem of the 

•i11oa in the pancreas. K&hle (32) in the year previous 
had reported that in cases of tuberculosis, the pancreas was 
low 'in silica; in cases of carcinoma, higt* He also re* - 
ported that is tuberculosis end carcinoma the amount on* *

vAjeV'g. crated in the urine was very, low, his data was as follows t .

fable m*.
 ̂Mgs.. P®r 100 ®aa. dry tissue 

Horraal pancreas lb * If
' Tuberculosis 8

'.Vs - '- Carcinoma ff
* ~

In operated eases of. carcinoma, the silica would re* . 
turn to normal*

' Sobnls analysed esventy—tterse pancreas,' His method - 
WWt Similar to that already described although he does mot 
iMSiitt oil th# sodium treatment. - His results mew
be summarised briefly: .

fswi** a : tif yyXVSQHI WMmM* *

■ Grand average of ell pancreas*
li

Tubei*#*!! eel # and eamoer ty
11 Tuberculosis lb
9 Carcinoma Id
In one or two oases ho found none# He eoneluded
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therefore that the silica content of pancreas had not - 
to do with either disease.
,. Kahle (If) repeated hie own statement* tatd-reported 

some 'new experiments recently, concluding to Me mm satis- 
fsation that there is a definite relation between tha 
- Silica Of the pancreas mad tuberculosis.

details also investigated the silica o on tent of the 
thyroid (5h). He found*
»W-W. (Vla-̂>Greifswald material (Dry) normel fild̂  ir~'

pathological .©175* 9
Average of § atnelyaea

Zurich material pathological i$l0k& *

Since 1517 X* Ocmnerwaan hae reported many eiliea 
determinations* Hie method ie somewhat different from
iitiiis1* inu

She tissue ie hardened under alcohol* ground up to a end extracted in a sexhiei flash with ether* She 
w ie carried out in a porcelain dish* previously boiled hydrochloric a old. She ash ie evaporated three times . concentrated hydrochloric acid end extracted with eon- old .to reinitric cold to remow ferric phosphate* Shis is until the liquid on filtering no longer give* a

SU@PIM9Snw8BB Sli83i»poS*iWPs iP9WB ■ $X XXfPX XX- X t̂mXX^NX Xttt* volatilised with ammonium fluoride* (
Wtifr>»t>»wntelv this j#Q>eI alma Hf# SOUrCCS of error*

* in oonaiderablA Quantities of the compound
be famed. - Phosphoric acid Mao attacks ; 
fhi* compound mentioned is unaffected by acids. '

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



m

Upon treatment with ammonium fluoride much of th* ph©i- 
Phono anhydride can ho rolatlllsed* Ihe only mention of 

interfering with an analysis ie aad* hf Haeea- 
hawser (£6) la the determination of phosphorus in Shews*
' Heal* Oo»nena«nn,s results would therefore he expected 
t© be the high, barring errors dee to the conadlerable 

- solubility <af a!Xi«s in concentrated aside* .
A few of the analyses of Sehuls and Oonnermann sad . 

*e»e others may be eompared* '

(Insert fable)
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■ ■  mm* a u

Sou» Silioa Values Reported for Hunan Tissues.

810. S10ft $ Approximate ' - ' ' .
M aterial ;■ mgs. par 100 9 amount Saportad by

®bs» dry tiesue 
(*« t £ *••)

of ash ' VNi#̂ pWH9l

M rm il 2 9 0 -5 4 0 7*4 -  16.1 ocftai&ina&nn. 1551
Asoloa (NVtHag ao Ootmarmann (55)
Blood 8*86 \ .002 Oonnermann (38)

BUod «n «r la * 2.65 .005 QOIIIwfMllil 1#«|
gestlonef SiO^

?ibrln 1*0 1 6 - 5 0 .015 • Ooanarmann (35)
Elver f  -  to .12 -  .27 Oidtwen ' ' '(1)

Co m  (lUfbWB) JHUPHUp l&ssmeul (35)

wntthn) true* ' v WmtmnX*. (35)

-mg 70 -  90 i .4  -  5*1 .006 ymuiornanii %38j
Aiag 4 0 - 7 2 1 -  14*5 ; Hirsh (58)
ruscle (b m it l 8*6 *856 ■ .001 Sotoila (84)

OUMHPfc «. 4.2 .020*r 1WP* Qozmernuinn (55)

fcM M ttl ' " ' 50. *67 -  1.7 - *M 0 ' ' Oennermann (50)'

fenerees 10* . . f .o il Schula (29)

pleen ' 1 - 5 0 *17 -  1.0 Oldtaan ( 1)

piM tt 17 . .55 Sohuls (59)
to  ; Syiassr* (40)

feytttft >o©. 0*0. OdnnftiiRaim (55)
•A*
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Silicon la Pathology. ■
Something hae been said already regarding allioon 

and tuberculosis. Resale, (1+8), Kahle (49) and Robert 
■'''If#) maintain that allloa has much to do with this disease. : 
they picture tha state of affairs thus. In a lung provided 
With plasty of silica, b&oteria find it very difficult to ' - 
dissolve the tissue; if the tissue hae had little allloa. and 
hae !keen dissolved by the b&oterla, then the administration of silioa 
will help and hasten encapsulation. Sable# working on guinea
Lge, found marked encapsulation of tuberculous lesions after 

letratlon of colloidal silica. fhla writer further
la that the bad course of tuberculosis in pregnancy is

'm the withdrawal of large quantities of silica from the:
• -

maternal pancreas by the foetus., The foetus is conceded by all# 
without analysts# to be very rich In silica. Robin from a 

iffioricfr lm the lint I ntilm# oonsluded that the -
tubercular lung had much less allloa than a normal lung* Ihls 
conclusion, In view of the quantity of silica duct inhaled con­
stantly, is not Justified*

In regard to encapsulation, /Waver and Wells (51) have 
recently pointed out that this step follows recovery*

fuming to another phase of silica In the lungs, we 
find some interesting material. It is well known that quarts 
W h e r e  are very susceptible to tuberculosis# while seal miners 
0$jK 0i£ , According to Haldane Cf£| seal dust causes a 
lessening of the epithelial tissue while quartz dust does not, 
tfcembypemaining and causing Injury to the lungs. ge suggested
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that ̂ *0*1 dust be Introduced late plas** where quartz was
for * mixture aoted «i m i  duet. MeQrae (Ik) 't«mt 

illica partloles In miner*1 lungs of indefinite shape and lees 
thiift. 1ft In diameter, The bronchial lymph gland* In some 
..eases contained «» much a* 6 to 30# of the ash of silica* In 
normal average adult* theae gland* contain more coal pigment
- thansilioai In children the reverse 1* tree, . la stone workers
- there 1* more silica In the lungs than in the glands. lore .In* ' 
formation may he found to Bulletin a®. M9$ to "The Problem of '
rJWf*t Phthisis to the Granite-stone Industry*» and also several 
' artlels* to the *toerloan Review of tuberculosis* for Kovember, 
1^8.

haver and Wells (fl) have carefully studied the'subject 
of silica to lung calcifications, and reach the following con* .
tinstones

"Calcified peribronchial lymph node* and pulmonary 
.jtypl&M eontaln a small proportion of silica but not more than 
unoalcifled peribronchial lymph node on lung tissues * tot sin to 
'adults. the silica la derived chiefly If not entirely from
inhaled siliceous dust, for ealdiftod tuberculous mesenteric . 
lymph nodes do not contain appreciable amounts of silica, and 
' 'only a t race was found in a calcified tuberculous pleural exudate." 

Oonnermann (38) (35)* analysed a great many concretion* 
and found silica to most of them, (lowest value ,*#| highest,
|pSf of the ash).

Deposits in a syphilitic spleen were found by Symmers, 
Gentler and Johnson to contain quantities of silicates, they 
employed a method of silica determination which would probably
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giv© low results. They found that
’. Sormal spleen contains 28 mgs. ti«2 per. 100 pts* dry tissue.
Solar god spleen contains II*® mgs.
Sormal spleen contains 5 mgs. Sl#|-.

■ Enlarged splaen contains 12*88 mg*. tiSg*
Golden granules In the diseased spleens were thought ^

. td idnsiet of iron or ealelwm ellioate.
c * jC _ C O U ,w tr

' gonneymaiin tip) gives an hiebiirisal^ef tttr sdbjeet .of 
in bladder stones bated «i the by Klimer .(55)*

Xoningle and Porter In 1B22 first observed silioa Ijn bladder 
stones of plant eating animals. fhe observation of ybn®iroiiy 
aad Vanquellin has already been mentioned.

Liebner found ?ljfi silica in a sheep stone* A similar 
ease was recently reported by 8ehllok (5#)* Bammann found 
almost pSjt silioa in a cow stone. fhe deposition of such stones 
In oows is ©errslated with heavy potato feeding. ;. In horat stones, 

■. silica is rarely found, and never in the stones of'.the degf. oat
- til’fig*

As we can readily see, silicon in pathology is a remarkably 
.. SOggsstlve theme, bat much work needs to be done before more can .
ir #itd*

, ' Silicon Sempoands In Therapy and fhelr Physiological
Action.

Sehuls (39) gives a very interesting historical account 
of the history of si lisa in therapy. Briefly, the important 
points are as followsi

Middle ages* Avioenna regarded tabaeheer as a very fins
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remedy and Oererdiis of Cremona gives a long 11 *t of diseases ; 
where tabaaheer oanbe used* Faraeeleos used •odium allleate ' 
l*Xttdtis*) for treatment • of "tartaric" diseases, !*•*» diseases
where oonorstlona are formed In' the body.or deposits are

: . .: laid down &• in arthritis or cholelithiasis.
About 1650 Slauber used the same treatment as Para-

eslBus.
In 1§5©, Soo<|iiet# *4| fronolaaaat. mood water glass# "in—  

tarnally for rheumatism, arthritis, ete, •
1859, Kuchenmeister (mi* 11 o f  ftN iw snV 'lto fe lssn*)-

used sodium silicate for lnsett stings and bites and for
• -  , . • ■ .

lilt, Dubreuil (Qasiett® dee faospltau*) reported using 
sodium silioate for a ease of bladder trouble.

Plot# used a .&£ solution for oases of bienborrhagta and - 
diabetes, ®a*ee eases of the former ware cured 'la |f. 7 end - 
11 days.. (gemptee Eendu 1&7£» Vol. 75) : -

  Sabuteaii* and. PapUlon (genptes lends, ?®1. 75) stated
that sodium silicate (1 - tjf solution) had an ant iputrefyiag 
and anttfermentlng motion, (Schulz could not substantiate th is .)

i«75, ghawpeuilXim (deflates fol* 7 4) need water
glass 'in treatment of blenhorrhagia sad finer albas. He had 
patients inhale the same for bronchial catarrh. He also found 
It useful in treatment of ohjwmic eystitl*. °Auoerae medication, 
je l*afferine as reusslt aussi blen quo lee injections da 
iilloat do sonde oontr© la eystite ohronique, oatarrhale, puru- 
lasts wa hsaspphagstdd * * Doyan (Annalea de dermatologle at
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«« *yphillgraphic) used sodium silicate in ayphylltlo infections.
■ . - .\ ̂  1075, A# Wolff found in the treatment of blenorrhagla

3.389* Lbwenhaupt stated that sodium silicate had an 
antiseptic aotion. Iff* with Rabuteaux)

the folk modtain#a often contain ailioa. According 
to Sdderberg a knife point of powdered flint la given for-

i*
' Of silioa and tuberculosis, something has already been 

Silicon teas, lemonades* *©©iapGands* for In Jest ion* ete.

Administration by month seems to give most satisfactory 
results ss Injeotlons are said to be painful. of the various - 
-forms feed* colloidal silioa Is said to be the best Cl?I* '
Oaloium salts do not hinder absorption (58)•

Xuhn, although enthusiastic in'his. .earlier artleles 
(59) (do) (47)» as to the therapeutio effect of silioa has 
recently stated (49) that silioa therapy la tuberculosis can > 
not be used alone, Roth (58), does not believe that the 
course of tuberculosis is mash influenced by silioa* . luelnuifer 
(6l}> states that silica has a typical non-specific effect and 
therefore is no better than other non-specific agents. However, 
administration sen be made per os, giving rise apparently to as 
invest® lit temperature snd a leucocytes is (64). fhe leuooeytoais

sodium silicate that the disease grew worse for 56 days
and then regressed’

have besoms very popular, especially in Hermany. (hie method 
;hilS" recently been advocated of spraying calcium silicate tots 
' the lungs. this recalls the method of (JhampouiXlon in 1873.
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cause* by taking elites by mouth Is »aid to bo small (56). 
fhe effect #f sodium silicate taken by mouth on tbs white 
count In t$ eases has been reported by Ziekgraf lit). In 
three cases there was no increase, In ten a k&$ Slid In 10 
other* s 200* increase. After giving a silioa tea Kesseler 
(65) found s drop In white count In four o*ae*f no Increase 
in one and a rise in eleven cases. The average Increase
was 12.8* mostly In nettbrepiillss, The effects are transitory.

It may bo suggested that silica found in milk may bo for 
this stimulative action. According to Pfyl (£§} cows' milk 
•Mtain. 1.9 mg. MO, !>«• Uta*. O M W w  for tam» Ilk «-
ported 50 mgs. per 100 grams of dry milk or .72* of the nidi. 
Oonnermann found the ash of woman *i milk to he twice as rich 
In silica as oow's mill, these results* the latter Is certain 
sen net come from the glass weasels used, .. On the ether hand 
Schttla found that m sterilisation there was an increase of .05 
gM« of SiOa per liter. He asks whether this may not ho 
, Important In the production of ostipation in children suffering ' 
from Barlow's disease.

It has been reooramended that small quantities of 
fluosllicatea be added to milk to mike good that proolpltatod - 
on sterilisation (66). fhe following is unde In this art ids.

•gome practitioners haws had success with this treat* 
meat, particularly during the months of August and September, 
when the leek of eilioon sod fluorine 'In the food of-children 
causes all the disturbances now attributed to the lack of 
CttCalgift**

Oonnermann (55) gives a good deal sf data on the silioa
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IgjgjS

content of plants and drugs.
V" ■ fherO has boom much contradiction as to the effects 

of oolloidal silioa. Some say It la poisonousj others 
It Is without offset. togs and repeated doses are 

Oartainly detrimental producing & fibroaia, especially in 
t&T liver. Also, aa Sohuhbauer (68) has shown some effeeto 
WttribWtsd to silica ar# due to the sodium hydroxide produced 
whan tedium silicate la uaed. However the anomalous offoots;

obtained may bo In part explained by the work of
and Orueewsku (69)* They prop*rod three type*

_ silica gel, positive, negative and neutral. - When in- 
ewbated with serum, which is ton injected into an animal, the
negative colloid, produces symptoms of on anaphylactic shook. 
Houtral m  positive Sols wort without of foot*

Silioa has boon recommended so a therapeutic agent imp 

a hoot of diseases (see ©specially Oonnermann (35)) but the bases 
reeoamendatleno are ao slim that toy .merit little .

loh*
Silicic acid eon produos hemolysis, but to work done 

hardly bo discussed <?Q) (yi) (y«) i n ) *

Silica alee absorbs ossgymea toxins (7̂ * lyoins and 
 ̂baotoria* It io oaid to 'bo a good agent imp woo in ̂ dormatelegy
* « i/jji t4 h o  i i  ilOiim WO dt i i  :: OaOO'' pEtm # IS- -eihTi i f  >1 WSSMifr' f  WliM' Mrriii lir iiiii mil I—i l l  himv M t W i*  to  w s iii i S i w y i l f f  p rq p ifl|p »

t o t  .tom Pooo gilieoa mm* in Tissue?
?ory to writore have oven attempted to guess as to 

of the oilieoa compounds *» tissue. The works of 
toenberg, Dreohsel and Corny have already boon reported.
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Oonnermann says that Qorup-feeanes reports sodium fluo- 
ailioate in ilis brain* hat it is hard to se© how he de- 
teraiasd this,

fkere is ©as statement which has been gaining prominence* 
namely that silicon talas ths place ofcarbon in certain oom- 
pounds in pretepla a®. ft was first at a tad by 1« Rmsrson
Reynold* (34) lit a apaash delivered In IfOf. Ms said that 
sinoa In tissue phosphorus took the plaee at. nitrogen to soma 

. extent, likewise sulphur that af esygen* it vault than he 
raasanahle to suppose silicon would replace carbon. . Be says 
in ana place: *Sn via* af our newer ‘knowledge* there la there - 
fore nothing wary far fetched In supposing that under suitable 
conditions a plant or an animal way he ahle to oonatroet fra* 
ailiaon compounds, ultimately derived from the sell* seething 
akin to silicon protoplasm for use In its structures."

S. Oharlton Baatlaa, in hie •©rlgin of •&&** (75) # de- 
aorihed experiments la whieh he took dilute solution* of , 
sllielo acid and allowed them to stand in sealed tubes. After 
several months deposits formed which he claimed consisted of 
h&oteria whose structure was consisted of a protoplasm oentala- 
iag no osrbom - a silioon protoplasm. He gives many micro- . 
photographs. Heedless to say his work has keen refuted several 
ttMtW).

Very reoently a» article antitiled *A Biochemical Sk* 
planation of the sillea Moleoule" appeared in one of the medleal 
Journals (77). fhe writer says: ,
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• . ■ "fhftt bacteria shatter the neutral salt* la theK is conceded* 4a proof Klstt ascertained, whanany products la the presence of bacteria, that

 ,- m m w v m p j  m  Moobamleinterpretation was attached
lading by Ilett or any other investigator* *
In the artillt referred to , RIett (?S) epochs of the reduction of aodium aelenate not silicate. . . .
Bio writer says farther om
"Since silica la & preponderant neutral gait in the 

t m n m U m  tissue tall, bacteria may dissipate It* sensing a ... famino .of tho element at the alto of bombardment, x x x3fc the event of ^ppuratlon* a 
connective tissue, loaded with silioa molecules, 1» formed around tho nucleus of the poo organisms to resist their systematicnOwanAa #

Silioa forma only a fraction of the ash of connective
blssne*

There has thus far been presented not a particle of 
•vldence in favor of sllloon replacing carbon in any compound 
In tissue* The chemical properties of the silicates re­
semble vary closely those of the phosphates and not those of 
tboearbonates.

fhe sllloon probably exists in the fully oxidised state 
and probably chiefly as colloidal silica. ,; Since the sllleates 
and the phosphates resemble each 'Other so slssely, sllicolipins 
are perfectly possible.a *  sw*«iw» of amo o p  la

• .Mmt can be the function of silicon or silica in . ; . - ' . . tissue* ip# f ollowing are some «f the possibilitiesf
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I

1st. Silica may h&v® no funotion. It may be taken with 
food, absorbed Into tha blood stream, some deposited- hare
;|Wl there where It ©an do ao harm m  s-̂ îsst lias s sd̂ŝrs 1̂ t e ■.* ■ « . ■ ■ ■■ •■
do barm aa In oonoretions, while the majority passes oat in 
the urine. Against this may be brought the statement, if

that the foetus is particularly nloh In silica.

‘fteA*. Cilioa may be present as colloidal silioa to absorb eertaln
% ’ ' ’• ’ - •

poisons, toxins, eto.

_ fpd. Silioa may be present as an aotual defense measure.,
j/ Strengthening eertaln sells * acting as a mloro-skeleton for 
them. fhe supposed 1arger quantity of silica in eonneoiive 
tissue suggests this.

2$th. Silioa may be present as a catalytic agent. It Is well 
tWMRi that silioa la an. excellent catalyst for Certain re-

§$&* iilieoa may hare some oonneotlon with phosphorus in tissue, 
'ft! Jiay reoall what was said with regard to phosphorus and '
silicon in plants. Again, if the work of Dreehsel Is sub-

*

ws may find slllcollpins be be of Importance.

.life* Silioa may be a necessary stimulant of the hematopoetie 
system, possessing as it does the advantage ever many other 
‘';w$«tpeelfie agents in being effective even when taken per- os,

All the above suggestions are mere f§easea.sas to the 
silica In tissue. Which one or ones will prove 

Wgpfeet, only future work can say.
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A Quantitative Method for the Determination of
Silica In flatwe*2 .

Since tla» gravimetric method for allloa da termina­
tion present a euch difficulties both, as to accuracy and oon-'' • ■ ■ • 'wentenoe, a micro method iraa of extreme necessity. After 
drying to adapt many of the known methoda to this purpose 
thOilfeAlewing colorimetric determination was worked oat* '

I. Principle, Silicates and phosphates form with 
ammonium molybdate in aold solution the yellow silleo- 
and phoephomolybdates respectively* and these on reduetion 
, with sodium sulphite glee 'tine reduction compounds. _ low-'-4 * , «
v ewer* in the presence of the proper concentration of aoetlo 
sold only the sllleemolybdaie la formed and reduced.

XX. Reagents.
(a) Boric acid, saturated.
(b) Calcium nitrate iftSgQ - pjf solution.
(o) Mitric aoid, oonoentrated.
(d) Sodium hydroxide. ' Made by the reaotlon of 

S'gas. of metallic sodium on. 50 c.o. of die- 
tilled water in a niokel dish.

(e) Acetic acid lOjC.
(f) Standard allloa solution, Bala may be eon* 

veniently prepared by diluting 1 o.e. of 
ordinary water glass to 1 liter with dis­
tilled water. ' The exact concentration of tbs' 
solution stay be found by oolorimetrlo standardi­
sation against a known weight of ignited allloa

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



99

• Which has been fused with, sodium carbonate 
: 'sad dissolved lii'« given amount of water, 

fhs standard mads fro® water glass lasts tiro 
. seeks, although sometimes after s few days 
the silioa precipitates. 1 e.e. of the 
standard should contain,! mg..of silioa.

(g) Ammonium molybdste 10JS. this solution may 
be kept for 1 week.

(h) Sodium sulphite, saturated*
XIX, Method. > One half gram of dry tissue is weighed 

In * platinum dish or crucible and treated with 1 «.o» of 
K̂tld sold solution, 1 o.e, of oalolura nitrate, and about 2 o.e. 
of nltrio said, fhe dish is placed on a steam bath until all ~ 
the tissue has dissolved, then placed on a triangle or la 
another crucible and heated until - the material Just Ohara.
- More nitric sold is added and evaporated off until there: re* 
mains a white ash. fhe calcium nitrate aide In the ashing, 
and the borle sold prevents loss of silicon so silicon tetra* 
fluoride. She material in the crucible is wet with a few 
drops of concentrated nitric acid and placed on a steam, bath 
until all eases* of the acid is evaporated, ' This, to. eon- 
vort the calcium oxide to nitrate, 3 or 9 o«o, of water sad 
| d*e* of sodium hydroxide solution are added to the crucible. 
Which is heated and rotated until its oontents boll and touch 
*11 parts of the interior. Sent f o.e, more than sufficient 
acetic acid is added than is necessary to neutralls* the 
hydroxide, then 10 e*o« of water and f. O.e* of molybdate.
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solution. The solution is transferred to a test tube - 
graduated at 25 c.o. 

r' At this point the standard is to fee prepared. ' late
• similar teat tube la plaoed 1 o.e. of the standard eilioate ;

. : U ,  '■•'C c {  u -MaX p v ,solution,AI e.e. of aeetie sold and j. e.e* of ammonium 
r5i*lyfedete solution.

Standard and unknown are plaoed in boiling water for >
< $ minutes, removed, said eaeh .treated at onee with 2 e.e. of ; 
saturated tedium sulphite solution. A blue eolor develops 
: M  saeh.

These are compared In a colorimeter or fey using Kessler 
tubes and diluted standard.

In ease the tissue contained blood, the ferrle phos- .
- phate present will cause the final color to fee green. In 
order to obtain standard to mateh this it Is best to pro- 
oeed as fellows. Into a test tube Is put 1 e*e. of a 9$ 
ammonium phosphate solution, about 15 S*o. water, 5 o.e. aeetie 
aeld, | e.e. ammonium molybdate, mi a drop or two of a strong 
Iren alum solution. The tube is plated in belling water 
‘$wr § minutes, and the contents then treated with sodium 
sulphite. The result is a yellow solution which tan fee 
added to the standard until a shade similar to that of the 
unknown Is produced. Kota should be taken of the relume 
added and correction made accordingly.

A correction must fee made for silioa In reagents* fhe 
concentrated nltrio acid, the 1Q% acetic and the ammonium 
molybdate as well as the sodium sulphite and distilled water
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are not likely to contain iUiM| however, the berie said
.1:JSP- ̂ sodium hydroxide do. mis eorreotion may bo do*

•' termined by running a blank, carrying out eaeh atop of 
theYaaalysis, only omitting the tissue, fhe nitrie aoid 
maybe tested separately by adding'to p©b«.0.» 1 e.e. if: 

ammonium molybdate, if no yellow color develops, the 
aoid te oilloa free.

Sometimes the unknown at the time of oomperlson 
appears turbid. It may then bo filtered.'

Using Kessler tubee determinations earn be made to 
.001 to v .0@| mgs, of tit..

/.■ossem?:. -mBe"*1*

Ibis is essentially the same method as published
Melsewhere, but is more eaally carried out. In that arbiele 

the order of proeedure was ineorreotly given, in that it 
stated that the molybdate was to be added before the sulphurie 
sold, whereas it should have been the reverse.

In the' following determinations the tissue was dried in 
small aluminum or nlokel dishes# first on a steam bath and 
finally in a drying oven at 105* Q. In taking a sample# as 
Mteh git as possible was removed.
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Bog fleSUt.
Xhe dog had Just been used in a»@$>erati©n and died 

under ether.
Xgs.. SIO^ psr 3LOO gma. tissue. Mgs* in whola organ*

■ isre**. Sry
feaereae *lif 2.1 *ii

: Xtdaey *kh - l.f : .it
®arb '*14 .f ■: .10 ■
I d w  «go • f
tog ' i.k 5.f .90

' ' y Messier tubee were used| two determlnat ions on each tissuen V ■ ' '
m m  mad® and agreed in each ease* ~

‘ Human fis-sue.
a. Organs of a one year old child* Oas® of eongenitaX :

syphilis, • .
. Mgs. xto por 100 grta.- tissue* Mgs. in whole organ

fresh to ■ •
tmfmf* ' •» .4 &09

s t m none
. Brain frontal lohe \ • none

* Cerebellum %f% ' 1.1 ■ .1
eifiinXlSKUEMP ‘

■-v tfleen (full ©f blood) .t« 1.1 - .Of
W t o  . . .54 1.9 .14
fanereas .28' .9 .04
dtemaeii vail mens

All of the*® organa were markedly pathological.

b. Bang of watt old infant (tuberculosis) contained m  
. silica. .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Borie aoid wa* not uatd in thaao determinations. • 
organa woro givtn to »• by Dr. George flueat.

Rabbit fisatio.
Rabbit 1, ' Ral®. 1,601. gwa.'

Mgs.. ,i»r4©0 ®a«. tiaao®. igs, ianbolo. organ.
' .Hee.itt. Dry .

5*8 ' t@ .55
11 ■■

.. BOBt • '

Rabbit «* «*!•*' '■ 1 tm& gras,
from tame litter'-at #i.

4.0 at.©' ; '. ■ .28

% % &  . ,  '

• 1.8 ' ' •• 9*6 '' .10. ■
! 9*1.

1.2 ' J. 1.0
.none ■

• n e a t  . '

Rabbit 3, Rale. About 2,000 gma.
-.,8 :; i.i ■ .os

•5.4 ' ■
1.1 ■ -#*9 ' m  ■

1*6 '

*48, . I.I ' . .05 .

i.i .. . /\
■ 1.8 ■' 11*2 ■ .

.25.1
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labbib I*. Female. ft *500 gas*
♦ ■ .

Hgs. per 100 gntE, tissue, igs, in whole organ.
Fresh Bry

Sraln | 5,5 u.k ' *95
* '  ' • II M*Z-. .
lam* I ft.i 15.1 , *kk
• n 11.1

■ Sidney 5.8 3**4 Ak
Seleen■ ■. Wf W  SW.W-WW! *f' • a.i 19,8 .08

In the case of rabbit 3, determination I showed no 
- silica in the kidney. In determination XX* *08& age* Of ■ ■ 
•Ills* were added before ashing and of this the oelcrtmetric
deteiwinttion. showed *06t age, . .

, >tr

It is diffiowlt to draw conclusions from tfeaib results 
except that in rabbit tissue, the brain contains more silica 
. per 100 gnue. of dry tissue than the other organs examined. 
Rabbit tissue is not very well suited -to good check determine-•7 * ** -
; tiena since the average organ dried weighs but a few grams and
1%-iS very hard to pick homogeneous mater lid.
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©r. Am P. Mathews suggested the finding of a 
method for silica determination in order to settle one© 
•ad for Sil the matter of its Importance. Be also p i  
during the course of the work suggestions end eno<HiPctge~ 
merit. For ell this the writer Is deeply in debt to his.
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