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| The Bioohemiatry of 811%con.

- by ‘
 Moses legis Isaaes.

It s remarkable that some of She Mblm of
utmgh mt easily stated and mm«ntly of
fimplut nature, have thus far sssaped wmﬂ.on.
tar emplu. are m thmlw:ly -mtzn Mvgantu,
pwmyhm, in mx qumﬂty de thoy 06~
what M:Jda they play! At present we gan
1swor these qmntim for very fow elements. mmom |
u:mm huva :&:s recently mn mewod as mnﬁt '
m My, while lately some dats on copper, awd
f‘f:tn m b-m wbuum The faots qmwnlns
:-ﬁmm as umam have never heen a:.urly on-
shed, bus notwthstanding heve mmuma mach ma-
, for npaau}.uﬂcn.
The agnnu: ar mung more of tm bmchm:w
» esloments is um%mﬂy Wing um :lmmuw
&%‘“?«rﬂm&a&y upprwum at the mﬁcnnt time, but
u. nt ‘best, very a&m. - We uy kup i.n mind
ry of fodine in mm.m wuu»,.m tunan n body a8
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8 (tht&miaauy) of an olamm may wm. ,
Attention m mum@&y been turned W anim.
sment vh‘&nh.; in the older textbooks on phnlalugzuz
’w nn waummd equally os inpwtms as zwm m'
hur, m:, Gorup-Besanes in his textbook of xw
ye (page 81 | |
‘ mmmr mmu aber noch ammnlum |
;ait s seiner mwmuw ebense wnuﬂm sind |
die wgmuchnm dle vmm:lgwm davon aind: Mmos-
suren ammn, um Mmm Brden (m und
Brden (4n dem Enoohen) Chlor-
%!'im, vnm:ﬂum nmsm, m_ma und

Fhe reoent mtm ur interest hu m chioxly with
mm& at some thituin d&u. am;u the -
hat m mﬂte mum and ammiatmq - In th
ng m& ﬂll be aemzm what work has been re-
,mo M&Mum of oﬂwm. !mn m nmu

,mm the uh ar my plmtu mmnm umolx or

u ma ‘been ¥mown a va lm sm. m ﬁ!’ m qamtlw
) data Mﬁng bun nmm h;r mug, A uu ﬂt
jo8 up to ma has been aonwtm hy mm (a),
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Table I.

‘Potassium | Celoiws and |
and Sodivm | Magnesium | S1lice
Salts Salts o
34.00 .00 | 62.00
22.50 1.20 | 61.50
119,00 25.70 | 55.30
18.65 16.52 | 63.89
6.00 34.00 60.00
als. 34 671k 8.30
29.00 59.00 | 12.00
27.82 . 63.h 7.81
k.20 040 | 3640
81.60 18.40 -
85.81 14,39 -
8. 30 0 | -
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Table II.

| Memh of vaptoun nzmts inash

4

‘ealoulated as oxides. XK of total m’

k2
17.1

7.1

Oa0

i3.e

ks

50,6

oy
s
8.2

5*1

- |

.6

21.3 .

30,8
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. Plants divide maulwn into three groups u@ﬁb
w which element ie most abundant in the uh, vin.

Lgon plants, galeium (and ugmn&m} plants and potassi-
and sodium) plants, This is {llustrated by the |
MM% table after Idebig (3). The grasses, in gemeral,

 (Insert Table I)

he silfoon plants although the age of a plant has muoh
#0 do with 1ts silics content. = The follewing table from

'Wﬂd&n () (page 83) t:.luatmtn this. It gﬂut&

- ~of beagh leaves (hgua nﬂnﬂu} at m utugw

(Insert Table IX)

It mst be mmham that mu tho percent of
rous becomes less the actual quantity present in a
» ‘y inoresse over, or be the same as in the MWm
£, It would be diffioult to say from the data above
h&ah olass the beech belongs.

Wood ash ¢ontains 1 - 3% silica.  Tuis value in-
;nwﬂnng‘wam mwm-m-amm
i:mr is about that of a 345 year tres.

It sppears that silics serves as s maﬂm to the
» but in just what capmoity it is hard to say. VWhete
protection it affords to the beesh leaf apparently is
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qﬂaw’br the very young leaf,  The siltea does
mwn‘ maﬁ“wzlr m form a tmghw stem, P&W

in 1886 showed that thn lnyins of corn by the wind

} due w hck of silica in the otalk ms had m»

mm»d up to ’bhﬁﬁ time, but rather to mmv mmm
‘ ! the plants.

m the other hand, in the mmm:, the presence of
s obvicusly to strengthen the cell wall,  These
nts are a kind of ‘a‘lsﬁgtm in most waters and
 meist earth, "i‘m&ns hrmli the ‘ylmm‘ of the ‘aoitn' -
ﬁvﬂ'ﬁugmu ;x organisms flouting on the surface”.

oel M.nxvt strustures whoas skelotons
8 angz.y tnprogmhd with antu* The extent to
1 these plants flourished in bygons ages is alwest in-
bat* B A a‘pacit of diatomateoeocus oone h»zuuﬁn Santa
m los Alemos in OCelifornia mwhu & thi.amu of
! (7) (page 34).
nmmzy scme very 1nteruts.ng work has been done
anoe on diatoms,  Coupin (8) pleced cultures of

 in & mutriont modium and scattered over the surfase
wbttmau which might serve as a sourge of |
, ‘m results briefly are as mlmg‘

""’um medium containing no silies - o Mh

1 plus vitreocus amiaa o - m wth.
um plus golm&amn silion - no growth.
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M depended
- on sample used.
_,m«u plus msm or p@uuzm au.uau - no growth.

B ummm plus glut - no growth.

Wmﬁ&w (9) discusses the guestion as to whether
 diatons themselves render the silica soluble or

mzv this 1s done by symbiotic bacteria and inslines to
m Lormer beltef. o | B |
. he impertant conolusion frem the work of thass:

> 1s that ahtm require alumirum silicates as t.ho
moure ax‘ their an:m, t.m. sompounds containing the _
mﬁom By M‘a “‘i a‘* ~ nnonpouﬂm by anmm means
. os strong m&d am a high tamrnwm. mm v
,Mltng here with an mym whioh acts on an &mw '
‘;_mn - 8 m:.y nmknbh pnmmm.

An wi.&mt mn of mbnetmn is n:tmw hy Roghea
t-u (h) {page 233) a plant growing in South Afries,
is covered with s layer of bladdep-1ike aslls oon-

' muz-. m walls of the aells bsing rich in u111u¢
0ells sct as wator maomirm ’ '
. Marshall Iundie (20) using » macm medium was able
ow wheas with a very low silica sontent, and therefore
#luded that silica was not essentisl to laboretory raised
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Teble III.

j)ﬁm” of Wheat Flants

ma : % of ash Soil growmn plants
- _ Av, 810,: % of ash

i

4

it iRt oA ot

1,369 Ty
18
8 kaa

o gt g s R e

SNt i o i

Stems of Wheat Plants

w0

o e e S
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Bis results were as talmn
(mwt Table III)

3% w&ll be noted that the p:.ama wore mt ﬁinau -
,rm;; the average value being about ‘that wperwa Loy

#ome animal tissues. '

- Bachm,(11) in :.m reported praotically the same

: ’Bx'. Hahn (r&portaﬂ’ in Mu'i éupw) M wﬁt

: Mun poor in n&uu wers very nubsm ‘be ssrtain rusts,

3 m that fungus hypm oannot easily penetrate
, wuiug silion. 'mw, mm, -ots. grown
in mMunt solutions deficient in sillcle seid oﬁan
,m&‘w a0 mm:ly from rust that emz.y great oare osn m«» N
"“t», their somplete destruction. The hardness of sili-
aam walls s ma a very good mtmt:m m&&mt
’_aﬁtaekq Thus, for mfmxu, 3 plant of m

v Pvenss, grown in & nutrient solutien w&thout

M nemg, suffered severely from plant lioce, oven

h thess were removed daily, while two similer plants,
: ' neayby snd grm in similar solutions, but mﬁi
:’m amz:um, m oompletely killed by the inseots.
~ “ne atstribution of silicls aeid in different parts
is &mtm indieation of its wmamw action.
eods without seed ooats gontein only frem 4.8 to
k,wi"um az' the total uuto&a aotd ar the ased, all
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r; (W 9&»6 w 95.1 pw cent) hﬂ.as mﬁm
sesd coats.  Bich a marked ssewmlstion in the
coats magguu the immanm of this substance w

s growing under naturel conditions. #he m&az@»

£ aamm ﬁm r&pon&ag aa»du of millet, #mn

plant hastens as it were, to acoumulate amghﬂaiuoia’ :
s the pe iphoral parts of the graini@as in the palen)
pteot _hﬂ Suemum reserve mtw&al from mﬁwm:u
umal conditions.” (i) (page 89),. |
& m are not ammm thnt silics ia xrnmt mm&y for
on of the plant,  The following statement

s, "Plant mwimgy (32) (page 153).
w regarded as.nm as impertant in Mﬁhw&ng ths mi~

m of mertc agid mpeuu&i from mtwins 1maa
ytens to the farming seeds.”  In Thatoher's 'Mttﬂ’
-‘],js Life" (13) (page 12) the following remarkable

ent u mads.  "Silicon appears o take the plmovt
2 s in pmmﬁ starved plants,® Wunauly
ther case 1s the original Mtwmo given, m

8, 1f true, cast a powerful M mw:ﬁ% :usht w
 of silloon in protoplasm.

#m mm mkum« wauwtm at nii&« I.» pmm
xx amim, n 1

iwgu;y of mn.atm stiton -xm some organie nm
mumr tode a mmxmied M (14).
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‘ hwmw&m«tm nﬁi&aW@M«

in plants very 1ittle osn be said, although awmm

solution of this interesting problem vers made as

s 1072 by ladenberg (15), and somewhat lster by

16). mﬁv ressarches led to no amnm mx.aum

indicated %hat t.ho silioon was pwunt as mmx o

. The u:sw made the observation, that the siltsa,

\ 061101dal, was diffusable - an apparent exoeption

» mxh. mn amimma viss.sly tm, on the

A‘,ibns,ty of eolloids and eyratalloids.

_ Somewhat before thess mnumsmg* Brewster m |

t-hnt gilica in the waioﬁa of aqq\utm vu arytmnim nnd.

| & result wmh Saim (1‘?} mla m substantiate.

. B. Wileon (18) working with wheat grown in sarth con-

;ing diatoms, :m thess incorporated in the pzm uu

gone) adeﬁ that silioe mwum were amnnry in thc

L - only ;uiu partioles. Molish (51) also found silica

u in plant walls, but the whole uttm* begomes olear
onstder the work of Berthslot and Andre (37) who

'mst one pmzm of hm amieu in mmn éum:tu in

: mﬁmr in ana po%»ﬁm hﬁmx&de, while a @nm
‘},u aaly in het ﬁ.mt; |

ering of square siliosous plates
; Another form, Paulinella; has hexagonal
;mm wma as well u mm ut the mnaum
w&!.aky mmm m‘h am.um gz'dna ﬁt’ nm
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tnm '3 wolotm. ' In other tm of the amii
Mm‘a h a m:ty seoreted aktlﬂten of aolloidal
. Thus in Clathrulina the snimal is surrounded
rrnmma :phoro of silieca. anphiatuphrn, m:.mging
ha umg mmvr hu a skeleton of uuiuwuu needles. In
o ard ;'Radielwia many gomm have silisecus skeletons |
tm of ibmm,y woven apines, In one gmnra of this
mﬁhm (nmntim mlpm'm) 1s found in place at
: .. The Radiolaria are marine orgnisms which £loat
_éi : t;w water. After death their boedies fall to tho bottom
i o ocear srming the well nown “Rediovlerian Qem’.
 some of the Flagellata have silicsous skelstons.
atmcorning sllioe in the next Phylm, Par&fwa, Mm ,
ta tw mm {ae),ﬁ ~ Here the ck&lum mmiat. of

£l :nm s the Venus Flower Basket (W
‘ (Pia'sm on page 11 of the 'mwua on Zoology"
mam by E. R. x.nmacm  The -pumu owe
"mmu to colloidal auma or to the ealodum ummw. |
of a ﬂumcm ‘spiloule has an arganioc m; which are
\'mma layaru of organic matter and eanem silien,
Qaz? #mu haing organic. In caloarecus sponges the
fum awhnmu is amm‘x;ﬁm; the roafmi_o. axis ia very
r, and the layer struoture is nbaim. ~ There is an
ath, however, of organie msterial,  The spioules
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she d 1gks ﬁmn of the siliceous sponges. |

Some sponges have a skeleton of spengin, a silk
organie substence which {noerporates graine of ﬁn&
ther hard whﬂnmu into itself fomming a horny
nhmtm w the :pengin twa hmlcngn thn amtwi

mzm (20) peinted out that in the Ro:utimludu, or
pous smh the np&gulu have axes in the same «amotry
a8 arystals of the cubic system, - although the silice
ﬁmlﬁ is colloidal. ' Minchin (éé) suggests that this %s

1 Amd ﬁﬁ‘ Ln tm ml.%im of a mmﬂing rrm!m'k

! The spicule arises from an mm«lmlw depoait,
wt»mmw gmtly outgrows 'ahe mothw eell. . Just how this
| Mkn ylauc is not well known. In m« case of the
"mn, tho deposit of m&aﬁm carbonate gw\m by ‘the mother
preaking up into daughter cells which spread thmnlvn
,,;m'apmm When the latter has attained full growth,
ormative ﬁuuu, in the case of thn tuimun _sponges
pear, but robably remain in the Galgarea. |
m sploules w's either discornested (Ia'uanma) or
smonted together in the skeleton (btetyontne). The
nt is colloidal uzimu In m goms | . s
4is o singls m“h m to tm feot in Mmh d
ﬁk,u s ponoil ”WMMM the body like a skewer trm
_*wmmn'. ~ Besides the external spicules in the
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aton (ﬂmumn there are smaller m&'(uerﬁ :

's) whioh :m w»ummt the tissues mppaﬂ&ng m

P ~~m¢h mm s the gastrel membrane. |

‘ m question u to where the im abtdm m
;qnﬂuﬂt&u of stiton 1t ugu, (sponges grow remarkably

%), how it oonverts it into the celloidal condition ete.,
m;r ¢alled twm | guess. m sxaot form, !.m.

:&t ; h:umum at the atlioa u unimown, Appmnﬁy |
the sourocs of the m:lnt and ohert nodules found u

! :sg mu lemf. !.n the lower aa&n:la save m determina~
n o mgnhqtthct}tmwam&&( |
) whioh contains .5% silics (22), ;
Wg to ﬁw vemwun we £ind aome quamimﬁn
"’*anzm in the tissues of bm. amm, humans
few m enimals. Unfortunately, little gan bs
for the 'umwwy? of thess determinations. The whole
d ﬂu be taken up later, 'aﬁrﬂnu to ny here
he silieon has m all cases been wtgmd as silice
rted as suoh. Ve might mentin that, by the
s used umt 100 grems of m&t zin\aﬂ are Wim M
dwnrmmum with ( an mmmsy of something Iike
many nptam pnuwim having been cbaerved.
Mammn:.y, it 1» mpeﬂme to say, who £irss
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mw ﬁl&u was in Mumm  Pourquouy end

(tm 1n 1603 found silica in a urinary caloulus.
mnoberg (23) in 1847 found 1,248 silica in the ash of
m:m He slso analywed some hen taﬂhwa. / _
m« :mz extensive work was uw&od on by ama-
:ln the am‘ym.s‘ In his book of 1862 he reports
ages of silica have besn found in the ash of blood,
wm and Qm» It was found in large quantities .
aver, in the ash of hair, tumwa, exorementa (as sand)
&u the pwmuvo cmting of Infusoria ami b»tmﬂu

- Gerup-Besanss nmlyna the feathers of ‘many birds
 wiee %ho ranm»g g«nml results:

Aversge values R % -aiﬂa
feathers of MS;n—aaziﬁ birdas o 40.
'nuham of mnt«nting birds - an
;Ipuﬁum of insect & berry-eating birds 21.
feathers of fish-eating birds L T210.8
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memt of the tutham depanded maﬁr on the
%::Mmﬁm, ma z.u truth w u segms. n nay

ol (as: sn 1897 thwgh‘h she m:.um . mm« soid

“m mmnmg 'Y m“tml. 1ike umi (mm“x a) )

wﬂaﬂ that this ntor nay tmt in spanges. A
mmu was promised, but was never mumw due

+% the death of Drechssl, The matter was re-
vastigated b:r Cerny (26) in 1909 but he mw not mb-
mtiata the former work., x!.t work however 1: not ab-

g snd it should be repeated. He also
rind silie Wm in various wm but with-
-S.n mmlu. aammm (27) believes the ﬁma '
. for & groster resiatance in the feathers. He be-

’ mm h no wmm silioon present, - In m '

~ Lersoh in his "Einleitung in dle Nineralquellenlenre”,
thmsnt that lil.tﬁa perhaps pnm ‘ mmm bons build-

Wl (%l in 1898 mmt.ﬂ some mmnu on silioa

as,  Thess (twe in MW) lod to the uhuto-»
nthui the pancress z.a tm ww m cmtﬂh

on m%mxtum and &tm:n mm ‘ocmpared 1% to the |
’Thum&ug uam.  fthis mum has lasted with
.,mmn up to the present day. m will be sagd about
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a1

f&‘h& fmt: systematic wm, hw«w, on auxﬁm '
pmination sfter Wapwaamn was that of Sohuls,

st aruelw appeared xn 19@1 (&m und cmtalnoé ,
yses on mima unun. . His method of M&cmﬁmtwa ;
8 as follows: | | . R

L m tissue is ground snd thoroughly dried on a water
~ The dry material is extracted with ether to remove -
t is then dharred in a nickel dish over a gus flame,

"an agata mtw by pressing the lumps With the mﬂh.
s then dried for 12 hours n‘h&m% 115“ wﬂ ﬂmlly
ar sulphurioc seid over night and weighed. A portion of
- ssh d out into a platinum dish which is
‘ jless with a hole bored in its genter,
10 ash is first treated with a 1ittle
e md then with oonsentrated '3
n bubbling has ceased, the ocover is removed and
MMm washed, the water bu!.ug added to the p&aﬁm
s  The ocontenta w the dish are evaporated almost teo
and the hard partiocles broken up. Mu the wnm
‘mtw %0 awmmn. ‘Gongentrated h ‘
dded a) rated of £ on a water buth. :
ric soid 1s added with hot
aiim is filtered thro & tared .
mﬁ woighed. This m&#ﬁ s that of
am ‘the mnﬁ md of sarbon parsioles. '
In arder to separate the sand from m silioe |
£41ter paper is out up into amall pleces and pinm in
_dlsh gontaining some C.P. sodium sarbonate and ;
dintilled water, sontents of the dish ave kwt |
ilow boll for one helf houwr, The dissolved matter is
- The filtrate is aumtua in e tﬁm ai gh.
mattor is treated just as the original ash in order.
the silios insoluble, The mmm wattey is
4 and ignited and weighed. Ammonium fiunoride is
added, the erucible rehested and weighed. The
‘1: the silice. The average of ssveral blanks
m' fhe smount of oarben and M tam is
«m the original w&m of ash talen,

mmwmuymmmmwmmmzms 4
m M lost ov gﬁ.m in the many steps of the
ation, © he selubility of silica in wash water 18
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am amt 0,1‘

: ,‘nrmwmm&immm'
| 'm to its connestive tissus oomtent.  Bome of nds
‘m;my be mm as mms

| Ngs. 810, per 100 gas. tissue.

Dry Musele oontains 0000 R
Sﬂnmm:m | Ly R
fenden eomtatns 0 6 ”
Manmmwm R

: M statement mt be wim:tigam ming :m
ﬁf}.w ﬁﬂm and many umore m.sgmt must be MM
Sohuls eoncluded in the second place that older in-
als have 1sss silica than young individusls. The
ha states, is very rich in silien. He g&m no
o'mpperz the last statement. B

la#a m 100 gms. dry tiasue.
a6 SOk

B9
_— .
014 B
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n9v852

  ﬁmatugﬂh:in!ﬁ@&ﬂ&&ﬁ&ﬂmﬁ&4w&wmmthudmm
~ Sohuls in 1915 (29) attsoked the problem of the
w in the Wss. Xahle {32) in ths yesr xn-mum
gmpewted that in cases of tuberculosis, the panoreas was
in azlian; in cases of carcinoms, high. Be also re~
‘that in tmren‘haxt and careinomas the smount ex~ |

| in the urine was very low.  HMs a‘u;’g"’ as follows:

Table VII. o
“ | ‘Mgs. 310, per 100 gus. dry tissus |
‘Normel panoreas w-s
»;xn operated csses of carcinoms, the silica m_w |
| sm nmlyua seventy-thres panoreas, His method
” 71mrtat&ﬂ=nhum&rd&mu&&ﬁts&ﬂmm@hhw#ﬂmyxwm
,;S%ni&ﬁﬁﬂteNEMMuﬁitmu&aanw H&urmmﬂ&g:uw
summerized briefly: o

m:a vIII. o

e . m;wmmmtum
Mammgowmmsﬁr :
mm

y‘!amuxuu m& cancer wxm 13
,.:J. mberwmh SN - - 3
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' mz the ainu uentmt of panoress tml not

7& do w:&hh ui.*bhor disease. _ , ,
| (”) wwaud his own atatmmta md ramwu '

, AW omﬂm&h mamun Mmmams %0 m: own tstln-

: Mm mm mm 18 a dammta relation mmm thc

: m sai the panoreas md tuberouloais.

aemz.a ﬂ.m &muﬂgam the nxm cmsmt of ﬂhv

_,i}ﬁm. “He found:

Groifawald materisl (mv) uﬁmx W Mﬁg o ‘“O’r”*’*“ﬁ_
pammgxul .wmx A

Zurioh matertal pethologioal  ~Pidhs °
‘ mm:rmn. aummm has reported my‘u!.u;m
nations, His method is somowhat different fyom
s (35), R |

mmw;u mmmd undex a:.mx W up;g '

o remove tu»wfu‘ m’k ﬂ : Ma i
M on ammsg mw»; a
‘mplaiﬁm mui ted and

s compound mﬁ&am m nmrmm hx mm.
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reatuent with mmim fluoride much of the phos-
a‘j’ mhrdrmu ¢an be wxatnzwd. The on:ty mention
03 maerzwmg vwh an analysis 18 made by m\m-
: r (36) in the éataminatitm of ;.hospherﬂa in M
emomm’u results would therefore be expected

48 b too high, barring errors due to the mmd&.aruhle
ity of silise in ocngentrated agids.

¢ othors mey be compared,

~(Insert Table)
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Dassmeul  (35)
’ " Eusemeul . (35)
.008  Qonnermann (38)
| Hiren  (52)
' Gonnermann (35) ‘
mma (38)
.00  Sehuls (29) |
 oiatwan (1)
Sohmlx - (39)
Symuors  (4O)
 Gonnermenn (35)
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&mth:&ng haa hﬁon said n&maéy rgmdiﬁg aﬁ&utm
ﬁérmmsim Rossle, U-tB}. Iﬁm}u (49) and mm

’intsin that ailica has mah to do wzm this disease,
a&,gtum *ﬁw ntata of affairs thus, Ina 1@5 ’ymided

fmty of ﬂilimt, bacteria find it very ax.rfs.wu to

i tl‘m tissue; if the tissue has Euu.’& 1ittle lnim &M.

i Mﬁmlvcﬁ by the baatax*in P %an the minnwaum of uﬂ.ﬁ.m
,, A_fpk mé hutm ampmhﬂem . m:tn mktng on guinsa
rwaé marked anmmmzim of ﬁubamuinut huierm m:w
tm%ian ;at‘ aannm& mm. ‘This wibur further

at ba &mmas of tzabﬁmlﬁaia m mm&y is

'm wi.thdmmi of large wmtittu of silica from the

al mmu by the m&aa“ The 1’@»&1 1s eom&e& by all,

’ fmzyﬂa, tobe ﬂty rmh in s‘uiam ‘Rebin £m u

yhes part i ,amlwthmm

mag m mash zmm siltes thm s normal mmg. : ‘!hh -
M&; s.x: vm of the qumti‘ay ﬁf’ silica dust imlod aon-
x, x_- mat mw:.m,eu,

:tn regard to cmaymkmm* mwer un& Waua (53.} have
1y pointed me thet %hin :ﬂw t’a&:mn :Nemwg
_%ming to nmthw phaaa of silica in the lungs, we

me inte : ’th ia u:u knm ﬁh&t qutﬂs

31&3.,7 ummt thih maﬂa rmwh does m:&* .
ng M osustng su:m to tm lungs. He suggssted e
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dust be mtmwm i#ﬁﬁ_#&éﬂﬁ where qu,m:s was

or s mixture asted as acal dust. mm (S4) found
mﬂ&a&u in miners' z‘unga of indefinite ampa and le as
‘i'pA in aim‘&w. The bronshisl lymph gz.ands in ..azcmv_
gontained as much as & '%é}éﬂ of the ssh of silica, In
_average adults these g}.anda wntsm more coal pigment
‘v«im} in ahﬂ.ldm the reverse m tm In ntwm werkem
,f'mm ailiam in the lungs than in the glands. iem ine
on may be found in Bullstin no. 293 on "The Problem of

" mmia in the ﬁ:ﬁani%-@amis Mﬁw‘, ‘and also several

o0 1n the "Anerisan Review of Tubsreulesis® for Novenber,

Maver and Wells (&1) haw awﬁfuuy wm&.aa the wbsoat
nim 1n ltmg uzﬂﬂuﬁmm, and vnah the taumm oon-

‘@:‘mlm a mﬁil‘ proportion af' un@ \m not more than
»smx ‘poribronshial lmh node on lung tissues «mﬁam i.n
m: szuu .’u: derived ohiefly if not ‘entirely S'Mm
¢ sxmawua &aﬁ* for aﬂ&iﬂ«a tubsroulous messnteris |
,,ﬁ o do not contain appregiable amounts of unm am |
,x*aat ma found !.n & calolified tu%ww&#m plmml exudate.”
” ‘ﬁamama (38) {351, analysed a groat am sonopetions |
und silica in mest of %m, (mw wm +2%; highest,
he uhh | | - _ |
, mw:&u in L ;whmima spleen wers found by aymm;
wand Johnson w w:‘;hzngumtuzw of silicates, They
ym & method of silica determinst ion whieh would prﬁbahli
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’mm}.’w.  They found that
a1 spleen oontains as mgs. amn pa;v 100 aw m tissue.

ﬂm&. wlam ﬁmtama 5 mga. &iﬁw |

mawmﬁ splesn dontaina m mgs. ﬁiﬁa

_ﬁﬂlam wm).u tn the dheaw& w:.nm were mm
f%am ax‘ imn or caloium nuwum. ‘dc .

_ Gonnermann (35) glves an historical, of the subject ur

4 in bledder stones based on the ww by Kltwmer (55).

s and Wurzer in 1822 first chserved silica 1;: bladder

of plant esting snimals.  The cbservation of Fourkpouy
nin m already been mt&mm. , x

 ‘~ Lisbner found ?«'kﬂ silioa in a sheep stone, A similer

V,a rae&m&y reported by mmak {56)., Danmann ‘rmm!

98X siltca in & cow stone, The deposition of sush stones
ii m&n%d with heavy potato z"ndin@, - In horse stones,
3 ‘wm:!,y‘ ,t’émié, ax;él ‘Mar ,inisﬁw stones of bhav dog, cat

A8 we gan readily ses, silicon {n pathology is a remarkably
ive thems, but much work needs to be done before more. san

‘ 'm mma. Y ‘rhwm and Their rnman;zu;

Lo Miam :
mm (59) g&ﬂﬁ a very memnmg historicel ascount
hiaﬁwy of stliea in ishuqu Bﬂeﬂy, the tmportent
e as m.mn | o
“,ﬁ;ddh sgoes Aﬂmm& ?Q@um& tn}aamﬂr as 8 wry ﬂm
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maﬁ awmm of &mmm gives s Mﬁg et of ﬁlwuw
'ummw am be used,  Paraselsus used sodium silicate
) t’w wmmm-ef *smuww diseasen, 1.8., aiannr
m«rﬁim ﬁ‘ﬁ :amﬁ in the bm&y or mtha sre

u m Wﬁﬁu or m&a&&%ﬁm , |
'mw, 1650 Glauber used the ssme treatment as Para-

4 In mw, awng, ;_,m:mhmm, used wator gxan, &w |
y‘;’tw vhamtim, ;ésmma. eto,

1859, Ruchenmetster (Vel. 11 of Qrivell's'Netisen®)
MWWM% for mmg t%i.nm and bites and for

: ﬂaw mm 8 ax wlumau rax« cases w mm;mgu and
8 m“ amu at the former were sured m 5: 7 end
‘ wamp&u &m&u 1872, Vol. 715) : b et
mm«am am &m}mx {emptu Emdu, Vel. ?5) stated
um s silicate {1 - 2% m.uusm) bed an mazputmzm
t’ammmg wﬂm‘ , mmxn m&a not nubamuum this. )
aw, ﬁmwum {Comptes Rendu, Vel, 76) used water
| 'fwaasma of mammam ma fiuer albus.  He had
3 | renshial w&m&x.  Ee a:.w found
i ol nyﬂ%it. | ‘Muc mxm ion,
k}/‘karim ne mnit mui him que les i.z:jw&imn du |
4o soude. sontre 1a ayatsm shronique, caterrhald, puru-
‘Doyan (Annales &n damt&agu ﬂz |
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xwmw waed meim xu&aam in syph
Wm Ae WoST found in the treatment of b&&m@ng&n
mGgi,xiam that the disesse grew werse for $6 days
on rogressed. o A |

l.W, mmmm i%tw, that sodium usmuaw had san
'apﬂe xa&i»m (gf. with Rabuteaux) ' |

'm tnlk mama often contain nilia. Mmm&ng ~
;:*‘;";’7'1”5:“ mga-.mm of pmiawa £lat s given xw;f |

| 0f silies and wmmmu, something has alriady Sevh

- mmm teas, lemonadesn, ‘mmm&*" for &n&w&im, am.
ne wry mw:tw, sspesially in Germeny.  Ome method
umzy %mm a&wmm of amyiag salolum &i&:&uﬁa into

s.  This recalls the method of (hs nms in 18'?&,
m&u&ﬁmzma by mouth seems to g&ﬂ most nﬁiurmwry
‘a8 injestions ave said %0 be painful. _ Of the various
'i" a, aamamal :iliaa is said %m bu the best (57)*

m.m dﬁ not hinder sbsorption(5e).

; m, ﬂthﬁu@. enthusisstic &n his m&&w &rﬁ&#&u

ﬁm (47), a8 to the ﬁhawmut&a effect of silios has
cﬂsatma (lﬁ) that silies ﬁhsmpy in tuberculosis oan
 Roth. (M), does not belleve that the
Snoe w aﬁ%&u &wmrw

] 'iu ne M‘&tw than eﬂsm mmawaiﬁa ;Mn, ,m«mr;‘

 in vemperature and a leucooytosis (64). The leusosytosis
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by taking s1lics by moush 1a said to be suall (58).
fut#t mm stlioate teken by mouth on the meu
nlvu uuac has bmm mwﬂd by Ziekgraf i&). In
%&n mam was no inereass, in ten » ws,-m in 10
& 2008 Wim. After giving & ;Mim toa mb”uw
ound & m» in white count in four gmses, no inarease

 end & vise in eleven gases.  The wwagp inoreass

M mwiy in nm&wm:mm | The effects are Wumnw’y.’
1 my be aﬂwﬁm that siliea found in milk may be for
timilative aotion,  Ascerding to Pfyl (35) cows' milk
ns 1.9 mg. 810, per iter.  Gidtman for human milk Fe-
30 mgs. per 100 grams of dry nilk er .72% ot thﬁ axh,

snn found the ash of m 8 milk to be ws« u rieh
;-‘“ an. mw‘u ntw, These mmm sma.nsw .h awtam
’f\.um from the glass vnmu used.  On the other hand

' :m;mm on n%mu:mmu xms ma an inoreage of .03
Mﬁﬁ por nmr. - He agks mmmr mu may not be
&n the mﬁummn of aatxpwim in children mttamua
m:kmr*a dipenss. |
’1& hm been regommended ‘Mms aml.l wmt&%u tat :
@aﬁu be sdded to milk to make good that prmmnma
tion (66).  The following is mede in this mim.
W" sragtitioners have had sucsoss with this treat-
mxmawiyﬁﬁvﬁm the monthe of August and »'#apmm

s laok of aflioom and fluerine {n the food of.ehildren
81l the muwm» now attributsd to the laok af

Gonnermann (35) gives a good deal of data on the siltes
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m:m zm !mm mﬁh &mﬁm&iﬂ&m as to tm effeats
Ml ﬁﬁ-ii&c . Some say 1t 1s wum‘aa; amm
ﬁt&wﬁ utfmt. msn and ﬂmm iﬁn; m

£ fj'l‘ : aawm tal produsing = fibrosts, especielly tn

o Aﬁm, s mmw (68) has shown some effects
i@. to siliea are due to the sodium hydroxide prodused
Lum unimﬂ u unﬁ, ~ Bowsver the am&mi txfmh
stained may be iza part axphiawé by thﬁ \tm nt

skt and mwsm (69).  They prgpered tmﬁ mcn

: o ‘ﬁi‘biﬂ; mgatin and mw mn 1n-

as 353 V,k‘m, whioh is ﬁzm mzoma &m« an m&ml, tho
mnaﬁé, m«uua ampsm of en mmz.m;.a ;huak,
w‘ positive sols '#m wi’khwts amm.

musu m mm Mmmd. as & mmpw%a umn# for
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 /" mmn twﬁ ﬁm&#%ms reports sodium fiuo-
mem mm, Wﬁ‘&'& is hard to nmmmaw
pd this, , |
%ara h m statement which -m: twnzx gaimng mm&nmm,'

fkm ﬁmas::&am It was rimt umma by 3“ Muma |
iﬂﬂ 11 a speesh delivered in 1909, ﬁq nid that ‘
* umm m&;:m that arf axm&n, M; mm m bt

able to suppose ﬁium m&a nyhu amrmm He uw
rms *m view of our newer wmw. khm 18 there-

) &m‘ #m m zwmﬁ in #uﬁmlns th&ﬁ m:* ms,w»u
i@m a mm or an animsl may be nhiu to nmmu r’m
Wemﬁn, u&.umhﬁy awirm m the ma. amth.mg
»;uzzm pm«ipzum x‘ar use 1n its swuatmm ;

B. Oharlton Bastian, fn his "Origin of -Life® 1753, m-f
azgwmnm in whieh he took m»m w&wxm W

soid . and anm thesm to num s.a sealed mma. | mﬁ-
m*&m aumniu formed which he ahm Mmimuﬁ of
wm atmﬂm m sonsisted of & wm%:m aentainw
Mhan - & a&l&am prmp&am. Be gives many m&m~ ,
e Kueuus to QR?’ hig mmt has besn mtad num

ory resently m’ g%:m m;s.wm *& mmm«a -
m of the anma miumh" appeared in one of ﬁm m&n&
i; (7’?% m wﬂw aaym ;
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&“Mﬁmﬁa shatter the nmwal salts in the
8 OONoe ;  As proof Xlett ascertained, when
m&g in the pmuzma aa: kmtwi‘ tm ;
XA D e O A N s OGO -w k
1o Mﬁ int um& .0t wmn at n‘.ﬂ
’ay Ri 12 er any othey Qnﬁatigﬁw; /

, ﬁn the artisle referred to , Klett {‘*ﬁ) speaks @f %hﬁ
ion of Iéﬁi\m W not a&lim&m :

m writer says farther oni

Painge silioe ts & pwmmmt matm um n the o

o th oell, bacteris may dissipate it, cansing e .
he slement ut« the site of mumm x x x :

In the event of suppuration, a defens barrisy

e tisaue, loaded with siliocs m;uwl s formed

:iw me&mw of the wu ﬁrgmimm ta ruiw &mw mumhu

~;&;3;&& forms ouly a fraction of the ash of acnnestive

Qhaw mm hus fgg besn pmnnwﬂ mt a M&aa» at
¢e in t‘ww az‘ cuiﬁm mzmﬁm emm in any mmpam

"ﬁu Qnim mbab&y oxiats :.n the mny axmima ttatm |
,’}’_;w ohtefly as colloidel silics.  Sinve the silicases B
3 mupmuu raambh each ethw w awnly, :mwuam |
Mﬁly posaible.

'ms:aszsma
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811ica may hive no Mh&m. 1% may be taken ﬂw

17 orbed into am mma aisma.m, aome é,apmum ham

_a"ifn where 1t gan do no harm or sometimes Mﬂ it does

28 in amamtwm, while the mﬁavﬂy passes ont in
ne. Agaimt this may be brmaght the smtom%. ir

that the foetus is partimlwly rich in axnu. |

1xaa may be present as oolloidsl silise to abserd sertain
n8, toxins, ete.

1108 may be W”‘m as an actusl defense r&nnsumi ,
mins ‘¢ertain cells ~ scting as a micro-akeleton for
The suppossd lerger quantity of silics in cemneotive
mx@g@g‘kﬁ this. |

8411ca may be present as a catalytie agent. It is well
hat ailios is an lomenam catalyst for dertain re-

on may have some gonnestion with phosphorus in tissue.
recall what was seid with regard to phosphorus and |
. in plants. Agsin, ir the work of Drechssl is sub-

» WO msy ﬁn&_ ;iuwiipim to be at imﬂmamng

mxy be » necessary Wimlm& of the hematopoetis
ssing as it does the adventaje

ge over many &tam:p
116 agents in being effective even when taken per os.

mly future work can say.
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Quantitative Nethod for the Determination of

. silea tn THeeus. "

81noe the gmvmemu method for silios awomm-
muntn such imimuht hath as to &mmﬁr and oon-
m » @ wmiore mtm wes of m»-'m muuuy, _ mez-
ing to adapt many of the known methods to this pnmﬂ
a,zmrmg aolwhntma awom;m:tm was wwktd out.

" mm:. ﬂilimﬁu md phmm&u rm '“h,
“mm mzibdate in meid solution the yanw mm-
,tm&ybﬁntaa respectively, and &hem on redustion

m 'm‘ wewmoﬁ of the prapw emmaum uf gaatu
my tm uummzmnu &. £ormed nm rad.u«&.
1I. MQ'MG;‘ , |
(a) Borie acid, ssturated. |
(®) Galoium nitrate LHz0 - 5% maﬁtiém
(a) Nitrie aold, oondentrated.
(m Sadi\m hydmxtdm Made by the reaction of
2 w. of metallic sodium on 50 ¢.0. of dis~
, Mmd water in a nickel dish,
(o) #mﬂn acid 10K, |
(t) xuma silios m:l.ntim. Mﬁ may be son-
e ff"u%v WQ{, M x iftm 1 o‘h of
wm water ghu %0 1 1iter with dta-
’tiuaa utw. . The wmes ummtmtim of the
m:tatim nay be twm by u@lmtﬂa standardt -

usmn against a kxxm w&m of !mheé silioa
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> "h‘lﬂi has been fused with sodium oarbonate
and dissolved in a given amount of iuﬁw.
The standerd made from water glass lasts wo
mka. tlthmagh somotimes after a fw ﬁnya
um silioa pmaipitaﬁu. | me. of the
wm niwuld mmttm.l ng. of siliea.

(g) Ammonium mzybmtn 10%. This wzutim: uy‘l
be kept for 1 week. '

{m) Mﬁm sulphite, satursted.

m:, Method. em helf gram of dw tzuuc is vctgm&\
platinum dtsh or erucible and treated ﬂth 1 6.0, 0f
0id mms.m, 31 o.0, of calofum mwsm, and about 2 0.0.
tric asid.  The dlsh 1o placed on a steam bath until s11
issue has diswlwa, then placed on & Mansh or in

4 ar mmm md heated until the material justs nma.
mwm acid is aMM snd evsporated off mtu thoro re~

& white ash. The oaledum mme. alds in the um.ng,
‘boris acid prevents loss of uumm as nnim totra-
oride,  Tho material in the orucible is wet with a fow

%'@t congsntrated ai.tria asid and p:mmd on a stesm bath

11 excess of zm aocid is evaporated. = This, to eon-
ﬁh& caloium oxlde to nitrate, 2 or 5 o.c, of water and
of sodtum hydroxtde solution are sdded to the crueible,
] u ‘heated and muma until itaww@mau boil and toueh
z:r the intericr, mxt 3 6.0, mors than suffiolent |
o aai& u added than is nwuum to m&m&iu the
da, then 10 0.0, of water méd 5 6.0, of molybdate
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im. | m m&a’eiﬁn in wwurtmd to s ﬁwﬁ W‘b«

uted at 25 mm

m ﬂm puim the standard 1& to be wmamfd. Into

ar test tubs is placed 1 ¢.0, of the standard #imeﬂc
12,88 %wa@v

tion, 3 e.o0. of aoetic acid and 50,0, of amnim

1ybdate mmaa, | ‘

- ammm wﬁ mmmm are phﬁu& m w:tung wwar for

NDES o a in a Ml.wimtw or br mma mnlor \
k auam nmﬁwﬁ | |
;;;‘m daee the tissue Mntuima b:‘wua, the tcwie pho:-'
w«m& will sause the £inal ooler to be Wn, In

“ ywnm umd to matoh this it 4s best to pro-
mxm wm a test tube 48 put 1 g.0. Of & 2%
"‘kphoaphmw wmﬂm, ahmt 15 a.0. ntnm 3 n.a.. mwm
a.ﬁ‘ m&m molybdate, ma . Mp or two or 3 t%mng
] m’u:.uum. © me tube ia phaw in noumg water

i &n, and ema sontents then treated ws.%h sodium

The result is 'S yellow solution wm.ah oan be

ﬁm standsrd until a shade similer to that of the

48 pmm mm should m takm nr %hn W‘iam

uia eum#ﬁ&m made umw&ing&m ' _

A aaw&ﬂim must ‘b& ‘made for ﬂlim in mugmtn. m
rated nitric sold, the 10X mwia and thn amn&m |
late as woll as the sodium sulphite and distilled water
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ft ltlm.y %o contain m.m. mner, the borie u!.d

sodiun hydroxide do. This correction may be de-

_j*:m ,w ms.ag a h&mk, carrying out sash step of

_ lyuiuk,_‘ only omitting the tissus.  The nitric Ty

iy do tiatam separately by adding to 500 ‘a;p;g 1 6.6, of

omim miybﬁaﬁm ~ If no yellow ,'wlw dwﬁem, the

s1lice free. | | |

V;smsw the ‘unimown u’e the time of amwhm

ars turb{d. = It may then be filtered.

,'mins Nessler tubes Mtom&mﬂmﬁ osn be made o

i&l‘%‘ 4005 mgs. of B10,.

- This s anmﬂtny the nau mﬁhﬂd a8 pabumd

"‘,,"yw(, %mt is move easily carried out.  In that artiole

) W«w «t pmmm was memuy d.m, in that it |

d that tm mlm:m was to be added Mﬂw thn mmwm

m:»sn it should have tmm the reverse.

: ﬂu following éﬁemimﬂmu tha tumﬁ wae mma in

& juminum or niokel dishes, £irst on & steam bath and
rin n‘{ ﬁvytug oven at 205° 6. In taking & sample, u

G as possible was Wcﬁ. " |
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e ‘Pog Tissue.
- Fhe dog hed just been used in an operation and died
ther. R
Ngs. 810, per 300 gus. tissue. Mgs. in whele organ.
wreas B 2.l 6
| B T X S A2
16 N a0
.80 .5 | <o
| Lk 8T .90
k xaamw tubes were uam; two datm.tmt lons on mah Msmt

mdm ama a@eaé. in each case.

m ﬁiamﬁ
iuu. Organs of 2 one yoar old ohid, Gese of oongenital
G ﬂm&liua ' : J :

Mgs. 31% per 100 gus. tissue. Mgs. in whole organ.
‘Fresh  pey - B
: ‘15 'w‘ 4 | %@9

Brain Prontal lobe | L nons
11a & Cerevelium W34k - L5 3

leen (£ull of blood) .22 1.1 | i 05
e, | «56 .9 .16
_Pamovess 28 | ,9 | - 06
puach wall ) | - RO nene
m of these orgsns wers ﬁarkm& pathological,
o lung of week old 1ﬂ¢¢nﬁ.(tﬁhtr¢ﬁ1¢siu) sontained no
silioa.
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mm mm ﬁn Mt used s.n these ammmm
ans wers given. he ne hy m @mmz mn..

Bﬂb’bt'& ﬁa sus,

‘Rabbit 1. Male. 1,807 s, ‘
!gm. per 100 gus. 'anmm Nge. iu whols armﬁ
' Fresh bry |
"5*8:» a0 .33
7
none

nﬁbhit 2. Male. lgw gna,
Prom seme 1itter as #1.

s k-ﬁ S ,’\3-7.@ © .88
B U S -
.8 50 .10
s |
2.2 s | 1.0
" nons | |

- none

'Rabbit 3. Male. Aboub 2,000 gns.

8 32 .08

: 3oy
1.1 6.9 | 13

o o0 |

B
o ay
Ly e ,a
By |
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mbm b Female. 2,500 gus.

tiaa. ner 100 gm. mazum Mes. s.zi whole 93”@56.
" Fresh - Dry - N |
3.9 264 7
6.2 | |
2.6 p 1.7 R N
‘ 13.1 |
3.8 12.6 EEE N
a3  13.8 N .06

In the case of rabblit 2, determination I showed no.
n the kidney, In determinat on 11, Obh mgs. of

m mm@ befors aahing and af‘ this the m&arimtria
'atﬁiem ahwad +062 ngs.

it i difficult to draw amﬁaluaim# from the?ﬁi resulta
imt in rebbit tisaue, the brain eontalns mre silice

'ﬁ w; of dary tissm th*m tiw othey organs examined,
ssue is not very well suited to good cheok determina-
ce tha everage orgen dried waighs but a few grmt md
is v ax'y mm to plek hamegemeua material. |
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