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A STUDY OF TEE PHYSIOLOGIC EFFECTS OF TEE SILICON AMD OF
ITS BOLE IN HEALTH AMD DISEASE 

Henry Lee, M. D.

I

In tro d u c tio n

Although s i l i c o n  has a  w idespread and b o u n tifu l  d i s t r ib u t io n  

over the  e a r th ,  l i t t l e  evidence has  been adduced t o  emphasize i t s  

p robab le  im portance in  the  o rgan ic  w orld . I t s  p resen ce  in  the  ash  o f 

a l l  p la n ts  and anim als has been rep ea ted ly  dem onstrated and th i s  i s  

c e r ta in ly  su g g es tiv e  th a t  i t s  ro le  i s  more than th a t  o f  an a c c id e n ta l  

contam inant. T his elem ent has been much n eg lec ted  in  p h y sio lo g ic  

s tu d ie s  fo r  many re a so n s . The te c h n ic a l  d i f f i c u l t i e s  encountered 

in  chem ical an a ly ses  make im possible the  i s o la t io n  o f  th e  d i f f e r e n t  

compounds co n ta in in g  s i l ic o n  which must o f  n e c e s s i ty  e x is t  in  l iv in g  

t i s s u e s .  Thus one r e s o r t s  to  the  exped ien t o f  ex p ress in g  th e  s i l ic o n  

co n ten t o f  t is s u e s  in  term s o f  s i l i c o n  d io x id e  in  the  a sh . This g ives 

no in fo rm atio n  a s  to th e  chem ical form o f  s i l i c o n  in  th e  normal, 

fu n c tio n in g  s t r u c tu r e s .  The w e ll-n ig h  im p o ssib le  f e a t  o f  excluding 

s i l i c o n  in  any feed in g  experim ent b a rs  t h i s  mode o f  approach. The 

cuatom aiy concept o f  th e  in e r tn e s s  o f  s i l i c a  w ith in  th e  l iv in g  body i s  

c o n tra d ic te d  by numerous f a c t s  and th ese  w i l l  be in tro d u ce d . The 

th e ra p e u tic  p o s s i b i l i t i e s  o f  the s i l i c a t e s  have a ls o  been l i t t l e  

in v e s t ig a te d  and m e r it  a  thorough s tu d y .

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



- 2 -

The u n ra v e llin g  o f th e  r o le  o f the  s i l i c a t e s  in  th e  

c a u sa tio n  o f s i l i c o s i s  o f  th e  lungs has been th e  p r in c ip le  source 

o f  our in fo rm atio n  on th e  p h y sio lo g ic  e f f e c t s  o f  th e  d i f f e r e n t  

compounds o f  s i lic o n #  The more re c e n t  and ex ac t te c h n ic a l  

p rocedures fo r  th e  q u a n t i ta t iv e  d e te rm in a tio n  o f  s i l i c a  have served 

to  u p se t many o f  th e  form er views o f  th e  s ig n if ic a n c e  o f s i l i c o n  

in  th e  anim al organism , b u t, a s  y e t p e rm it no f i n a l  co n clu sio n s  to  

be drawn.

F o lk  rem edies have p o in te d  the way f o r  many advances in  

s c i e n t i f i c  m edicine, and none should  be c a r e le s s ly  to sse d  a s id e  w ith o u t 

an ex h au stiv e  in v e s t ig a tio n  o f  t h e i r  c l i n i c a l  v a lu e  and an a ttem p t to  

evolve a r a t io n a le  f o r  any ap p aren t b e n e f ic ia l  e f f e c t  which may fo llow  

t h e i r  u se . There e x is t s  a  p r a c t ic e  among the  m ountaineers o f  the  

s t a t e  o f  V irg in ia  which on f i r s t  thought provokes m ir th , y e t ,  demands 

a  c lo se  s c ru tin y . "U lcers o f  th e  stomach" a re  t r e a te d  by th e  o r a l  

in g e s t io n  o f " f in e  r i v e r  sand", and s tra n g e ly  enough the  r e s u l t s  a re  

g r a t i f y in g  b o th  to  th e  m ountaineer and h is  more h ig h ly  educated 

neighbor who r e s o r t  to  the  same remedy f o r  th e  same a ilm en t a f t e r  the  

u su a l m edical trea lm en t w ith  d i e t  and a lk a l ie s  f a i l s  to  g iv e  the  

d e s ire d  r e s u l t .  An a tte m p t to  o f f e r  a r a t io n a l  e x p la n a tio n  f o r  t h i s  

s tra n g e  phenomenon was the  in c e n tiv e  f o r  t h i s  in v e s t ig a t io n .

A c o n s id e ra tio n  w i l l  be g iven only  to  th o se  compounds of 

s i l i c o n  which a re  known to  e x e r t  a  d e f in i te  e f f e c t  in  the  l iv in g  

organism . S il ic o n  d iox ide  and s i l i c i c  a c id  w i l l  be d isc u sse d . These 

two compounds must n o t re p re se n t a l l  th e  compounds o f  s i l i c o n  o f 

p h y s io lo g ic  im portance, y e t ,  our knowledge o f  th e  o th e r  compounds i s
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n e g l ig ib le  in  com parison.

I I

Occurrence o f  S i l ic o n  in  N ature

S il ic o n  n ex t to  oxygen i s  th e  m ost abundant elem ent and 

re p re s e n ts  27 p e rc e n t  o f th e  e a r th ’s  l i th o s p h e re . S il ic o n  does n o t  

e x i s t  in  the f r e e  s t a t e .  S i l ic o n  d iox ide  i s  one o f  the  m ost common 

m in e ra ls  in  the e a r th ’ s c r u s t ,  and a ls o ,  s i l i c o n  i s  th e  c h a r a c te r i s t ic  

elem ent o f a l l  im portan t rocks w ith  th e  ex cep tio n  o f  the  

carb o n ates  (M ello r).

D eposits  o f  a  f r i a b l e  powder, known a s  diatom aceous e a r th ,  

a re  found in  many p la c e s . These re p re se n t th e  f o s s i l  rem ains o f  

d ia tom s, organism s which abound in  sea-w ater and from which s i l ic o n  

i s  e x tra c te d  to  form t h e i r  s k e le ta l  framework. Many o f  th e se  d e p o s its  

r e p re s e n t  alm ost pure  s i l i c o n  d io x id e . The s k e le ta l  framework o f  

sponges a re  a ls o  made up o f  sp ic u le s  o f  hyd ra ted  s i l i c a .  The work o f 

R ic h te r  rev ea led  th e  n e c e s s ity  f o r  the  in c lu s io n  o f a  so lu b le  s i l i c a t e  

in  an a r t i f i c i a l  n u tr ie n t  media which would be s u ita b le  f o r  th e  

c u l t iv a t io n  o f  d ia tom s. This has a l s o  been confirm ed by King and 

D avidson. E xperim ental ev idence i s  la ck in g  o f  th e  e s s e n t ia l  q u a l i ty  

o f s i l i c o n  in  th e  growth o f  any o th e r  p la n ts  and a rim a ls .

S i l ic o n  in  P la n t s : The p resence  o f  s i l i c a  in  the  a sh  o f  a l l

p la n ts  has been o f te n  dem onstrated . These an a ly ses  have shown an 

amazing d iv e r s i ty  in  the c a p a c ity  o f th e  d i f f e r e n t  ty p es  o f  p la n ts  to
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a s s im ila te  the  s i l i c a  from the  s o i l .  The s i l i c a  co n ten t o f  the  s o i l  i s  

a ls o  o f in f lu e n c e  on th e  q u a n tity  tak en  up , and Vogel found amorphous 

s i l i c a  was more abundantly  a ss im ila te d  than  th e  c r y s ta l l in e  v a r ie ty .

The ash  o f  g ra s se s  a re  p a r t i c u la r ly  r i c h  in  s i l i c a  and th e  h ig h e s t con ten t 

i s  found in  th e  eq u ise taceae  and gram ineae. S il ic e o u s  co n c re tio n s , 

ta b ash e e r , a re  found in  the  nodes o f  c e r ta in  bamboos and i t s  ash i s  

alm ost pu re  s i l i c o n  d io x id e . The o ld e r  a  p la n t  th e  g re a te r  i s  i t s  

co n ten t o f  s i l i c a .  Von S w iec ick i, K a il, and S truve  made the  e a r l i e s t  

ex ten siv e  s tu d ie s  on the  s i l ic o n  co n ten t o f  v a r io u s  p l a n t s ,

Vogel was a b le  to  dem onstrate a  d e f in i te  s e le c t iv e  lo c a l iz a ­

t io n  o f  s i l i c a  w ith in  p la n ts .  The ro o ts  con ta ined  th e  l e a s t ,  then  

fo llow ed the  stem  and le a v e s , and th e  g r e a te s t  amount was found in  the  

husks o f  s e e d s . Abshagen made tra n sv e rse  se c tio n s  through p la n ts  and 

found a p ro g re s s iv e  in c re a se  in  th e  co n ten t o f  s i l i c a  p roceed ing  from 

w ith in  outw ards.

The chem ical n a tu re  o f  s i l i c o n  a s  i t  i s  tak en  up by the  ro o ts  

i s  no t known. The presence o f  m inute q u a n t i t ie s  o f  s i l ic o n  in  a l l

r iv e r ,  w e ll ,  and sp rin g  w ater makes p robab le  th e  e x is tan c e  o f  c o l lo id a l  

s i l i c a  in  th e  s o i l .  Thus one i s  n o t fo rce d  to  sea rch  fo r  a  p ro cess  

through which the  r o o ts  would re n d e r so lu b le  th e  s i l i c a  in  the  s o i l .

The c o l lo id a l  s i l i c a  probably p asses  in to  th e  ro o ts  a long  w ith  "the 

w ater in  which i t  i s  in  s o lu tio n .

The chem ical compounds in  which s i l i c o n  e x i s t  in  p la n ts  a re
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im p e rfe c tly  known* Lange b e lie v ed  th a t  he could dem onstrate th e  

c o l lo id a l  form in  p la n ts .  Ladenburg thought s i l ic o n  was i n  an  organ ic  

compound. The r e l a t i o n  o f  s i l i c o n  to  c e llu lo se  i s  summarized th u s , 

by Samec: " S i l i c i c  a c id  canno t be w holly  removed by the  s tro n g e s t 

re a g en t and a p p a re n tly  has a  d e f in i te  in flu en c e  on c e r ta in  p ro p e r t ie s  

o f  c e l lu lo s e .  M alfitano  supposes th e  s t r u c tu r e  o f a  c o l lo id  g e n e ra l ly  

to  c o n s is t  o f  the  nucleus o f  an e le c t r o ly te  ion  (Si02 in  th e  case  o f  

c e l lu lo s e )  around which a re  a rranged  th e  polym ers o f  an organ ic  elem ent 

s im ila r  to  a  t ru e  Werner Complex". Balch and P a in e  b e lie v e  o rg an ic  

compounds o f s i l i c o n  to  be p re se n t in  -the ju ic e  o f cane sugar and th e se  

g iv e  r i s e  to  th e  s i l i c a  co n ta in in g  p r e c ip i ta te s  in  cane sy rup . In  

s ta rc h e s  "M altifano  co n sid e rs  th a t  in  th e  arrangem ent o f th e  b u ild in g  

s to n es  in  th e  s ta r c h  m ic e lle s ,  polymers o f  an  anhydrous sacch arid e  a re  

s t r a t i f i e d  around a  phosphate o r  s i l i c a t e  io n . S i l i c i c  a c id  i s  

l ik e w ise  in  p a r t i a l  e s t e r f i c a t io n  as w e ll as  f a t t y  a c id s ,"  (Samec) 

P f e i f f e r  dem onstrated th e  p resen ce  of s i l i c a  s o l  in  c e l l s  by means o f

a  very  com plicated  te c h n ic a l p rocedure  which i s  dependent on r e f r a c t io n .

He d iscu ssed  th e  deposiy ion  o f  s i l i c a  in  the membranes and c e l l  

p ro top lasm , which p ro cess  was a c c e le ra te d  in  dead c e l l s .

H a ll and M orrison concluded th a t  the  presence  o f  s i l i c a  in  

s o i l  in flu en ced  the  a s s im ila t io n  o f  phosphoric a c id . Lemmerman and 

Weisman b e liev ed  c o l lo id a l  s i l i c i c  a c id  could  re p la c e  the  phosphates 

i n  th e  absence o f  th e  l a t t e r  and th e  im portance and fu n c tio n  o f the

s i l i c a  in  s o i l  has been a b ly  d iscu ssed  by Gordon.
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The r o le  o f s i l i c o n  in  p la n ts  M s never been s a t i s f a c to r i l y  

e v a lu a te d . I t  i s  questionab le  w hether i t  c o n tr ib u te s  to  th e  r i g i d i t y  

o f p la n ts  a s  von Sw iecicki b e lie v e d . Sachs grew straw  in  s o i l  w ith  a 

low co n ten t o f s i l i c a .  As a r e s u l t ,  th e  a sh  co n ta ined  l i t t l e  s i l i c o n  

d io x id e , y e t ,  th e  r i g i d i ty  o f  th e  s traw  was n o t a f f e c te d .  Jo d in  grew 

wheat in  s o i l  co n ta in in g  l i t t l e  s i l i c o n  and found a le ssen ed  r e s is ta n c e  

to  r u s t  and p a r a s i te s  a f t e r  s e v e ra l g e n e ra tio n s .

S il ic o n  in  Anim als; H erre ra  b e l ie v e s  s i l i c a  can be 

dem onstrated  in  a l l  anim al and v eg e tab le  c e l l s  which have been slow ly  

in c in e ra te d . The g re a t m a jo rity  o f  s i l i c a  in  an im als g a in s  e n try  

through th e  g a s t r o - in te s t in a l  t r a c t .  The amount which i s  re so rb ed  

depends on th e  type and q u a n tity  o f  th e  in g e s te d  food . T h is can be 

e a s i ly  v e r i f i e d  by a  study o f  th e  s i l i c a  e x c re t io n  in  the  u r in e  o f  

humans and la b o ra to ry  anim als on v a ry in g  d i e t s .  Much more s i l i c a  i s  

o rd in a r i ly  found in  the  u r in e  o f  th e  h e rb iv o ra  th an  in  th e  c a rn iv o ra  

and th i s  corresponds w ith  the  r e l a t i v e  co n ten t o f s i l i c a  in  the two 

types o f  fo o d . However, H effernann no ted  a  u n ifo rm ity  in  th e  s i l ic o n  

co n ten t o f  the  organs o f dogs and ra b b i ts  d e sp ite  th e  d if fe re n c e s  in  

t h e i r  d i e t s .  The p a r t ic le s  o f  s i l i c a  which a re  in h a led  and dep o sited  

i n  the  lung t i s s u e  undergo a t  l e a s t  p a r t i a l  d is s o lu t io n  and must 

c o n tr ib u te  r e l a t i v e ly  l i t t l e  to  th e  t o t a l  s i l i c a  which is  ex cre ted  

i n  th e  u r in e .  The chem ical form in  which s i l i c o n  i s  ta k en  up from 

th e  g a s t r o - in t e s t i n a l  t r a c t  i s  no t known. I t  i s  d i f f i c u l t  to  conceive 

o f  th e  sim ple c o llo id a l  s i l i c i c  a c id  be in g  reso rb ed  w ith o u t f i r s t
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undergoing some change as  th i s  substance p o ssesses  marked to x ic  p ro p e r t ie s  

fo llo w in g  e i th e r  subcutaneous o r in travenous in je c t io n .  However, th e  

o r a l  a d m in is tra tio n  o f s i l i c i c  a c id  i s  fo llow ed by no to x ic  sequelae 

d e sp ite  a g re a t  r e s o rp t io n  o f t h i s  m a te r ia l  from the i n t e s t i n e s .

The chem ical n a tu re  o f th e  compound in to  which i t  must have become 

transform ed  has n o t been  a sc e r ta in e d .

S i l i c a  appears to  be ex cre ted  c h ie f ly  in  th e  u r in e .  The 

chem ical compound in  which i t  i s  ex c re ted  i s  no t known and th e  q u a n tity  

o f s i l i c o n  i s  u s u a lly  expressed  in  term s of s i l i c o n  d io x id e . King, 

S t a n t i a l  and Dolan found th e  d a i / l y  u r in a ry  o u tp u t o f  s i l i c a  in  th e  

normal a d u l t  on the  u s u a l re f in e d  d ie t  ranged from 15 to  20 m illig ram s 

p e r  day. The h igher co n ten t o f  s i l i c a  in  th e  u r in e  o f the  h e rb iv o ra  

has  been h e ld  re sp o n s ib le  f o r  th e  p resence  in  c a t t l e  o f u r in a ry  c a lc u l i  

co n ta in in g  a h ig h  contentfcf s i l i c a  (Dammann). Attexqpts have been made 

to  im p lic a te  th e  la rg e  in te s t in e  in  th e  e x c re t io n  o f  s i l i c a  b u t th e  

ev idence i s  most unconvincing . S tu d ies  on th e  c o n c e n tra tio n  o f  s i l i c a  

in  th e  u r in e  o f  humans u sin g  th e  co lo rom etric  method d esc rib ed  by King 

and S ta n t i a l  rev ea led  wide v a r ia t io n s ,  depending on th e  q u an tity  o f  

s i l i c i c  a c id  which had been in g e s te d . In  K ig . l l  may be seen the 

r e s u l t s  o f  an average o f  the  e x c re tio n  in  e ig h t  p a t ie n t s  and in  whom a 

range o f 9 mgs to  34  mgs o f  s i l i c a  p e r l i t e r  o f  u r in e  was found.

The normal v a lu e  prom ptly  re tu rn e d  fo llow ing  th e  d isco n tin u an ce  o f  

s i l i c i c  a c id  by mouth and th i s  i s  su g g estiv e  th a t  no s to ra g e  o f t h i s  

m a te r ia l  took  p la ce  in  th e  body.
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A patho log ic  co n d itio n  o f the  k idneys in  th e  human has no t 

been found to  be d e f in i te ly  r e la te d  to  th e  e x c re tio n  of s i l i c a ,  C o llis  

found the inc idence  o f chronic n e p h r i t i s  among th e  m iners o f  South A frica  

to  be g re a te r  than in  the g e n e ra l  male p o p u la tio n  o f  the  same age* 

Eackmann re p o rte d  an in c re a se  in  th e  s i l i c a  co n ten t o f th e  l i v e r  and 

sp leen  in  th re e  cases o f  s i l i c o s i s  o f the  lu n g s , b u t found no e le v a tio n  

in  th e  k id n e y s , Burge’ s r e p o r t  o f th e  p resence  o f  s i l i c a  in  c a ta ra c ts  

o f In d ia  and none in  those  from America i s  o f i n t e r e s t ,  and he b e lie v e s  

th e  d if fe re n c e s  in  the  d ie t s  a re  re s p o n s ib le .

The chem ical form s in  which s i l i c o n  e x i s t  w ith in  th e  l iv in g  

body a r e  not known. King and S t a n t i a l  r e p o r t  th e  t o t a l  and so lu b le  

s i l i c a t e s  in  th e  blood a re  always equal and t h i s  renders  u n lik e ly  the  

occurrence  o f  p a r t ic u la te  s i l i c a ,  D rechsel found evidence o f an  o r th o -  

s i l i c i c  a c id  e s te r  o f  a  d i-v a le n t a lc o h o l ( S i (0 ,0 ^ 5 9 0 ) in  th e  blood 

and l i v e r ,  S il ic o n  i s  though t to  be p re s e n t  as calcium  s i l i c a t e  in  

c a lc i f i e d  tu b ercu lous lymph nodes. The chem ical com binations o f 

s i l i c a  in  boneand in  th e  v a rio u s  c o n c re tio n s  o f  th e  b i l i a r y  and u r in a ry  

t r a c t  have n o t been a sc e r ta in e d ,

Gorup Besanez (1862) considered  s i l i c o n  an e s s e n t ia l  elem ent 

in  anim al p ro toplasm  w ithou t, however, advancing any s a t i s f a c to r y  p roof 

f o r  h is  c o n ten tio n , Very cou p le te  a n a ly t i c a l  s tu d ie s  o f  th e  occurrence 

o f  s i l i c o n  in  the  v a rio u s  t is s u e s  o f th e  body were re p o rte d  by Schulz 

in  1901 and 1902, These re p o r ts  s tim u la te d  a  g re a t  in te r e s t  in  th e  

s i l i c a t e s  and h is  sp ecu la tio n s  fu rn ish e d  a  f i e l d  f o r  f u r th e r  work#
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Schulz was o f th e  op in ion  th a t  the  s i l i c a t e s  were concerned in  a l l  the 

de fensive  mechanisms o f th e  body and based h is  c la im  on th e  p resence  o f 

a  h igh  con ten t o f s i l i c a  in  connec tive  and g ra n u la tio n  t i s s u e .  In  

the  l i g h t  o f  more re c e n t  and e x ac t q u a n t i ta t iv e  d e te rm in a tio n s  o f  the 

s i l i c a  co n ten t o f  connective  t i s s u e s  a s  re p o rte d  by King and S ta n t ia l .  

th i s  view cannot be s u b s ta n t ia te d .  The s i l i c o n  co n ten t o f  bone has 

been considered  as  c o n tr ib u tin g  markedly to  i t s  s tre n g th  and r i g i d i t y .  

The s ig n if ic a n c e  o f s i l i c o n  in  the  anim al organism  rem ains problema­

t i c a l ,  y e t  probab ly  has a  fu n c tio n  o th e r  th an  th a t  o f an  a c c id e n ta l  

con tam inant. The w idely  v a ry in g  r e s u l t s  in  th e  numerous analyses 

fo r  s i l i c o n  in  t i s s u e s  can be ex p la ined  on th e  b a s is  o f  th e  te c h n ic a l 

d i f f i c u l t i e s  invo lved  in  the  q u a n t i ta t iv e  d e te rm in a tio n s . K raut 

spoke o f  a  normal blood l e v e l  o f  s i l i c o n  w ith  th e  in d iv id u a l and w ith  

d i f f e r e n t  p a th o lo g ic a l co n d itio n s  and a lso  w ith  th e  d i e t .  I n  average 

o f 1 . 74$  o f  th e  a sh  o f  b lood was found to  be s i l i c o n  d io x id e  in  tw enty- 

th re e  normal in d iv id u a ls .  The values ranged from 1.16$ to  5*02$ o f  

th e  a sh . R e-exam ination a f t e r  a p e rio d  o f  fo u r  weeks o f  th i r t e e n  

o f  th e  s u b je c ts  showed on ly  a  maximum v a r ia t io n  o f  fo u r  p e rc en t fra n  

th e  o r ig in a l  f in d in g s . King and S t a n t i a l  found o n ly  a  te n th  a s  much 

s i l i c a  in  the  blood as K rau t.
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I I I

P h y sio log ic  E f fe c ts  o f S i l i c a  

(S ilic o n  d io x id e , SiOg)

In h a la tio n  o f  d u s t co n ta in in g  s i l i c a : Arnold (1885) observed the

d if fe re n c e  in  the  r e a c t io n  of the  t i s s u e s  o f  the  lung to  th e  v a rio u s  

types o f  d u s t which were in h a led  in  th e  course o f  many occu p a tio n s . 

G ardner’ s work showed th a t  p a r t i c l e s  o f  c o a l ,  m arble o r  carborundum 

in c i t e  l i t t l e  re a c tio n  in  th e  lu n g . The phagocytes engorge 

them selves w ith  th e  p a r t i c le s  to  such an e x te n t a s  to  obscure  even 

th e  n u c leu s . Furtherm ore, th e  g re a t m a jo rity  o f  th e  phagocytes 

rem ain in  th e  a lv e o li  and a re  su b seq u en tly  ex p ec to ra ted .

R e la tiv e ly  few p a r t i c l e s  a re  c a r r ie d  back in to  th e  parenchyma, and 

th e se  provoke only a  m inim al r e a c t io n .  Even a  su sp en sio n  o f  iro n  

o x id e , aluminum oxide, m arble , c o a l, o r carborundum (SiC) may be 

in je c te d  subcutaneous]y  w ithout e x c it in g  any more th an  a m inima l  

response  (N icholson, K e t t le ,  G ardner.)

The p a r t i c l e s  o f  s i l i c a  le a d  to  a  very  d i f f e r e n t  re a c tio n  

on th e  p a r t  o f th e  t i s s u e s .  The phagocytes o f th e  lung do no t 

engorge them selves, b u t tak e  up only a  few p a r t i c l e s .  N e ith e r do 

th e se  phagocytic  c e l l s  rem ain in  the a lv e o l i ,  b u t assume a marked 

amoeboid a c t i v i t y  and pass in to  th e  parenchyma o f  the  lung where a 

r e a c t io n  ta k es  p lace  which le a d s  to  th e  fo rm atio n  o f connective 

t i s s u e  (Gardner and Cummings).

The f a te  o f th e  p a r t i c l e s  o f  s i l i c a  a f t e r  t h e i r  d e p o s it io n  

in  th e  lungs has been the  o b je c t o f in te n s iv e  s tu d y  because o f  i t s  

in tim a te  r e la t io n s h ip  to  s i l i c o s i s .  Moir found th e  average d iam eter
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o f tlie  phagoeytized  p a r t i c l e  o f  s i l i c a  to  be one m icron , and none la rg e r  

tban  te n  m iera  were en co u n te red . Two r a th e r  d iv e rg e n t ex p lan a tio n s  

have been advanced to  e x p la in  the  f i b r o s i s  o f the  lu n g s . The 

p h y s ic a l  c h a r a c te r i s t i c s  o f  th e  p a r t i c l e s ,  namely, t h e i r  sharp edges 

and in s o lu b i l i ty  have been held  re sp o n s ib le  by many au th o rs  (Ubore, 

P e issach o w itsch  and G o tt l ie b , e t  a l s ) .  On th e  c o n tra ry  a  slow 

l ib e r a t io n  o f c o l lo id a l  s i l i c i c  a c id  under the  in f lu e n c e  o f  the 

a lk a l in e  medium o f  th e  t i s s u e s  has been co n sid e red  by Schulz, K e tt le ,  

M avrogardato, C o ll is  and o th e rs  as  th e  f a c to r  which provokes the  

form ation  o f connective  t i s s u e .  This p ro cess  can be g re a t ly  

a c c e le ra te d  by the sim ultaneous in h a la t io n  o f p a r t i c l e s  o f a lk a l i  and 

s i l i c a  as occurs in  the  m anufacture o f  a b ra s iv e  soaps (Chapman; 

H effe rn an ). Gardner b e lie v e s  th e  f in e  s ,ize  o f  th e  p a r t i c l e s  o f 

s i l i c a  r a th e r  th an  th e  accompanying a lk a l i  i s  re s p o n s ib le . Bohme found 

the  degree o f  in d u ra tio n  in  a  s i l i c o t i c  lung fo llow ed  c lo s e ly  i t s  

co n ten t o f  s i l i c o n  d io x id e .

The body a p p a re n tly  p o ssesses  a  r a th e r  e f f i c i e n t  mechanism 

fo r  th e  e lim in a tio n  o f  th e  p a r t i c le s  o f  s i l i c a  which g a in  access to  

th e  lu n g s . S ladden e s tim ated  10 to  25 grams o f  s i l i c a  found i t s  way 

in to  th e  parenchyma of th e  lung o f c o a l m in e rs . He found an average 

co n ten t o f  4 .1  grams o f  s i l i c a  in  th e  lungs o f  24 m iners and he 

b e liev ed  th e  rem ainder had been d isso lv e d  b e fo re  th e  lungs had been 

damaged to  any g re a t  e x te n t .

I t  i s  to  be expected th a t  any d ise a se  p ro c e ss  as s i l i c o s i s  o f
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the  lungs w ith  i t s  a t te n d a n t ex ten s iv e  fo rm ation  o f  connec tive  t i s s u e  

would in ju re  the lung d i r e c t ly  and a ls o  le s s e n  i t s  r e s is ta n c e  to o th e r  

in f e c t io n s .  Moreover, s i l i c o s i s  o f the lungs appears to  be accompanied 

by a g e n e ra l d ecrease  in  the  r e s is ta n c e  o f the  body. C o llis  and Yule 

have compiled ex ten s iv e  m o r ta l i ty  re co rd s  to  i l l u s t r a t e  the e f f e c t  o f 

the  human body fo llow ing  the  in h a la t io n  o f  s i l i c a  d u s t .  -Those 

in d iv id u a ls  exposed to  s i l i c a  d u s t were found to  be more l i a b l e  to  

c o n tra c t  d isea ses  o f  the c ir c u la to ry  system , th e  nervous system , th e  

d ig e s t iv e  o rgans, th e  kidneys and the  l i v e r ,  and more e s p e c ia l ly  the 

r e s p ir a to ry  system .

I t  i s  r a th e r  g e n e ra lly  co n sidered  th a t  p a r t i c l e s  o f  s i l i c a  

a re  s o le ly  re sp o n s ib le  f o r  s i l i c o s i s  o f  th e  lu n g s . However, Jones 

advanced th e  view th a t  s e r a c i t e ,  a  hydrous s i l i c a t e  o f aluminum and 

p o tassium , i s  re sp o n s ib le  and bases h is  c o n ten tio n  on th e  r e s u l t s  o f 

-the an a ly ses  o f  rocks whose d u s t have caused s i l i c o s i s  and th e  high 

co n ten t o f s e r a c i te  in  the  lungs o f th re e  in d iv id u a ls  who had d ied  

as a  r e s u l t  o f  ex ten s iv e  f ib r o s i s  o f th e  lu n g s .

The development o f th e  s i l i c o t i c  nodule has been fo llow ed  

in  the lung a f t e r  th e  in h a la t io n  o f  d u s t co n ta in in g  s i l i c a  and a ls o  

has been s tu d ie d  in  th e  subcutaneous t i s s u e  fo llo w in g  the 

in je c t io n  o f a  suspension  o f  p a r t i c l e s  o f s i l i c a .  E x c e lle n t 

d e sc r ip tio n s  o f  t h i s  p ro cess  have been given by Lemon and H iggins 

and a ls o  by Benecke. The mononuclear c e l l s  phagocy tize  th e  

p a r t i c l e s  o f  s i l i c a  and pass back in to  th e  lung t i s s u e .  A prim ary 

exudative re a c t io n  o f polym orphonuclear c e l l s  occurs and t h i s  i s
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succeeded in  t h i r t y - s i x  hours by a  marked mononuclear c e l l  r e a c t io n .

A p r o l i f e r a t i o n  o f  f ib r o b la s t s  i s  n ex t observed . The nodule  e i th e r  

advances to  a s tag e  o f e n cap su la tio n  o r e ls e  th e  p a r t i c l e s  o f  s i l i c a  

a re  d is in te g ra te d  and th e re  would th en  r e s u l t  a  re tu rn  o f  th e  

involved  t is s u e s  to  t h s i r  approxim ate normal s ta te *  M ills  was ab le  

to  dem onstrate  a  p a r t i a l  d is in te g ra t io n  o f the  sp icu le s  o f  a  sponge 

Which had been in je c te d  in to  an im als. These sp icu le s  a re  composed 

la rg e ly  o f  s i l i c a  and e x c ite d  the ty p ic a l  p r o l i f e r a t i o n  o f  

f ib r o b la s t s .

I n je c t io n  o f a  f in e  suspension  o f  s i l i c a  in to  th e  

subcutaneous t i s s u e  o r  muscle o f the  th igh  in  dogs le a d s  to  the 

development o f  an  in d u ra ted  a rea  a t  th e  s i t e  o f  the  in je c t io n .  

S ubsequently , h is to lo g ic  evidence of a  r a th e r  ex ten siv e  f ib r o s is  can 

be dem onstrated and s im ila r  changes a re  p re s e n t in  th e  i l i a c  lymph 

nodes, which i s  evidence o f  th e  tra n s p o r t  o f  p a r t i c le s  o f  s i l i c a  

through th e  lym phatic v e s s e ls .  No changes a r e  dem onstrated in  the  

in te r n a l  o rg an s . Cummings and Sladden showed th a t  p a r t i c l e s  o f 

s i l i c a  passed  th rough  th e  lym phatic channels f r a n  th e  h i lu s  o f the  

lung to  the lymph nodes beneath th e  diaphragm . Gardner and Cummings 

in v e s t ig a te d  th e  f a te  o f  p a r t i c l e s  o f s i l i c a  o f  d i f f e r e n t  s iz e s  which 

had been in je c te d  in tra v e n o u s ly . The la rg e  p a r t i c l e s ,  6 to  12 m ie ra , 

were screened  o u t by the  lu n g s , th e  in te rm ed ia te  s iz e s  were la r g e ly  

d ep o sited  in  the  sp le e n , and th e  sm a lle s t ,  one m iera , were found in  

th e  l i v e r .  This l a t t e r  o rg an  gave th e  p ic tu r e  of a co arse  nodular

c i r r h o s i s .  A p r o l i f e r a t i o n  o f f ib ro u s  t i s s u e  was noted  in  the sp leen ,
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and many c e l l s ,  in d is t in g u is h a b le  from langhan ’s g ia n t  c e l l  o f  

tu b e rc u lo s is  were p re s e n t .  The kidneys were n o t invo lved .

The re g u la r  in g e s t io n  o f  200 mesh diatom aceous e a r th  by 

f iv e  a d u lt  males fo r  more th an  a  year h as  n o t le a d  to  any untoward 

seq u e lae . O ral a d m in is tra tio n  o f 40 grains o f  t h i s  m a te r ia l  was 

found to  in c re a se  the u r in a ry  ou tpu t o f s i l i c a  o n ly  2 m illig ra m s. 

The p resence  o f th e  s i l i c a  in  th e  a lk a l in e  medium o f  th e  s n a i l  

in te s t in e  would le a d  to  th e  fo rm atio n  o f  a m inute q u a n tity  o f  

c o l lo id a l  s i l i c i c  a c id , a  p o r tio n  o f  which i s  th en  re so rb ed .
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IV
P h y sio lo g ic  E f fe c ts  o f  S i l i c i c  Acid (Si(OH)^)

The in trav en o u s  in je c t io n  o f  a  sm all q u a n tity  o f  f r e s h ly  

p repared  c o l lo id a l  s i l i c i c  a c id  a c ts  a s  a  v io le n t  p o iso n . Kramer 

noted  the immediate d ea th  o f  a  dog weighing 4 .5  kg . a f t e r  the  

in je c t io n  o f  70 mgs. S im ila r ly , a  1400 gram ra b h i t  was k i l l e d  by 

28 mgs. The to x ic i ty  o f  th e  s o lu t io n  decreases  a s  i t  ages and 

g e la t io n  ap p ears . A lso , l a r g e r  q u a n t i t ie s  o f  a  more d i lu te  so lu tio n  

a re  req u ired  to  k i l l .  Autopsy re v e a ls  th e  r i g h t  h e a r t  and pulmonary 

v e sse ls  to  be f i l l e d  w ith  a  c l o t .  Gye and Purdy b e liev ed  the 

e n d o th e lia l l in in g  o f  th e  b lood v e s s e ls  a re  p r in c ip a l ly  a f fe c te d  by 

c o l lo id a l  s i l i c a .  However, they found t h i s  m a te r ia l  had no in flu en ce  

on the e x tra v a sc u la r  c lo t t in g  o f  b lood.

Gye and Purdy gave d a ily  in travenous in je c t io n s  o f  5 mgs. o f 

f r e s h ly  p repared  c o l lo id a l  s i l i c a  to  r a b b i ts  and produced a f ib r o s i s  

o f th e  l i v e r ,  an enlargem ent o f  the  sp leen , and changes in  the  

kidneys resem bling  i n t e r s t i t i a l  n e p h r i t i s .  A pparen tly , p a r t i c le s  

o f  s i l i c a  formed a f t e r  the  g e la t io n  o f the  c o l lo id a l  s i l i c i c  a c id  by 

th e  serum were engulfed  by th e  phagocytes o f  th e  a f fe c te d  organs and 

then provoked the connective  t i s s u e  p r o l i f e r a t i o n .

Zuckmayer in je c te d  c o l lo id a l  s i l i c i c  a c id  (0.005 to  0 .01  gm .) 

subcutaneously  and in tra m u sc u la r ly  in  humans and dogs. There r e s u l te d  

an e le v a tio n  o f tem peratu re  a f t e r  a few hours to  40.5°C and above.
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T his e le v a tio n  would be m ain tained  fo r  f iv e  to  f i f t e e n  hours and would 

then  r e tu rn  to  norm al. The h e ig h t and d u ra t io n  o f th e  e le v a tio n  o f  

tem perature were dependent on the q u a n tity  o f  s i l i c i c  a c id  which had 

been in je c te d *  The c o l lo id a l  s o lu tio n s  n ear g e la t io n  had no e f f e c t .  

The sim ultaneous in je c t io n  o f  a  calcium  s a l t  a lo n g  w ith  s i l i c i c  acid  

caused a marked le sse n in g  o f  th e  s e v e r i ty  o f th e  r e a c t io n ,  ap p aren tly  

the  r e s u l t  o f  an immediate g e la t io n  o f  th e  s i l i c i c  a c id .

No to x ic  sequelae  a re  observed fo llo w in g  th e  o r a l  adm inis­

t r a t i o n  o f  c o l lo id a l  s i l i c i c  a c id .  Gye and Purdy fe d  t h i s  m a te r ia l 

to  r a t s ,  m ice, gu inea  p ig s  and monkeys in  la rg e  q u a n t i t ie s  over as 

long a  p e r io d  as a  year and found no p a th o lo g ic  changes in  th e  

in te r n a l  o rg an s . Bruhns b e liev ed  s i l i c i c  a c id  adm in istered  by 

mouth had a  decided  a n th elm in tic  e f f e c t .  C o llo id a l s i l i c i c  a c id  

i s  r e a d i ly  re so rb ed  from the g a s t r o - in te s t in a l  t r a c t  in  c o n tra s t  to  

the  b a re ly  ap p rec iab le  q u a n ti ty  o f  diatom aceous e a r th  which i s  taken  

up , The composite c h a r t  (P ig . 1) i l l u s t r a t e s  th e  g re a t  e x te n t o f 

the  r e s o rp tio n  o f c o l lo id a l  s i l i c i c  a c id  and th e  immediate ex c re tio n  

o f th e  excess which has gained  e n try  in to  the  body. Eochmann and 

M aier d id  no t dem onstrate an in c reased  grow th in  r a t s  k ep t on a  d i e t  

r ic h  in  s i l i c a .  Howeyer, the amount o f s i l i c a  in  t h e i r  bodies was 

in c re a se d . Excised p o rtio n s  o f sk in  o f  mice showed a  g re a te r  

e l a s t i c i t y  prov ided  th e  an im als had re c e iv e d  an in je c t io n  o f 2 .5  mgs. o f  

c o l lo id a l  s i l i c a  from e ig h t  to  e ig h teen  days p r i o r  to  th e  t e s t .
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A p ie c e  o f  s k in  l e f t  in  R in g e r’s s o lu t io n  to  which a sm all q u a n tity  

o f  c o l lo id a l  s i l i c i c  a c id  had been added was more e l a s t i c  th a n  one 

l e f t  in  p la in  R inger’s s o lu tio n .

lieherm ann noted  the  a g g lu tin a t io n  o f washed red  blood 

co rp u sc les  by s i l i c i c  a c id  and found a g g lu tin a t io n  was always 

accompanied by hem olysis and th e  l a t t e r  in c re a se d  w ith  the  q u a n tity  

o f  s i l i c i c  a c id  up to  a  c e r ta in  optimum. Beyond t h i s  p o in t  an 

in c re a se  o f  the  s i l i c i c  ac id  caused a  p r e c ip i ta t io n  o f  th e  hemoglobin. 

Cummins b e lie v e s  a  g e l  i s  formed in  the  serum o f  whole blood on the 

a d d itio n  o f  s i l i c i c  a c id  and th i s  p re v e n ts  a g g lu t in a t io n . Bechold 

b e liev ed  l e c i th in  lin k e d  the  s i l i c i c  a c id  and red  blood co rp u scles  

and brought about a g g lu tin a t io n . H irsc h fe ld  found th e  a b i l i t y  o f  

s i l i c i c  a c id  to  p r e c ip i ta te  re d  blood co rp u sc le s  was shared  by many 

of the  saL ts  o f  th e  heavy m eta ls  and t h i s  p ro p e rty  was dependent on 

the ca tio n s  and was independent o f  th e  a n io n s . Kramer r e f e r r e d  to  

the  p r e c ip i ta t io n  o f a  suspension  o f washed sheep re d  blood c e l l s  

on th e  a d d it io n  o f  a  m inute q u a n tity  o f s i l i c i c  a c id  to  a  s tre n g th  

o f one p a r t  in  500,000. The p r io r  a d d it io n  o f  a  s o lu t io n  o f  one 

p e rc e n t peptone in  p h y sio lo g ic  s a l t  s o lu tio n  p rev en ted  the 

a g g lu tin a tio n  and p r e c ip i t a t io n .  However, th e  a d d i t io n  o f  s t i l l  

g re a te r  q u a n t i t ie s  o f  c o l lo id a l  s i l i c i c  ac id  overcame th e  in flu en c e  

o f  th e  peptone s o lu t io n .

Kramer found the  a d d it io n  o f c o l lo id a l  s i l i c i c  a c id  in  the  

r a t io n  o f  1 to  10,000 to  a  young b ro th  c u l tu re  o f  colon b a c i l l i  

would cause a  prompt a g g lu tin a tio n  and p r e c ip i t a t io n  o f th e  b a c i l l i .
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This does n o t occur i f  the  c u ltu re  i s  s e v e ra l  days o ld  and n e ith e r  

w i l l  a  suspension  o f  young colon b a c i l l i  suspended in  p h y sio lo g ic  

s a l t  s o lu t io n  be a f fe c te d .

C o llo id a l s i l i c a  was found by Cummins to  i n t e r f e r e  w ith  the  

b a c te r ic id a l  q u a lity  o f  blood in  a  marked d eg ree . Cunmins and 

W eathera ll showed th a t  th e  a d d i t io n  o f  s i l i c i c  a c id  p reserved  typhoid  

b a c i l l i  from ly s i s  in  human blood o r  serum. S im ila r ly , type I  pneumo­

co cc i d id  n o t undergo ly s i s  in  ox b i l e  to  which c o l lo id a l  s i l i c i c  

a c id  had been added. The p e p tic  and t r y p t ic  d ig e s t io n  o f 

albuminous substances were in h ib i te d  by s i l i c i c  a c id . The s e ro lo g ic a l  

p ro p e r t ie s  o f  c o l lo id a l  s i l i c a  as  recorded  by N athan a re  q u ite  

ex ten s iv e  and th e i r  t ru e  s ig n if ic a n c e  and p r a c t i c a l  a p p lic a t io n  

rem ain u n c e r ta in .
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V

R ad ia tio n  ami the  S i l i c a te s

H erre ra  in  h is  in te r e s t in g  sp ec u la tio n s  on th e  o r ig in  o f  

l i f e  re fe r re d  prom inen tly  to  th e  in flu en ce  o f radium em anations in  

the p ro d u c tio n  o f  c o l lo id a l  s i l i c a  and i t s  s ig n if ic a n c e  in  plasmageny 

o r th e  o r ig in  o f l i f e .

No study has been devoted to  th e  e f f e c t  o f  ra d ia t io n s  o f  

d i f f e r e n t  types on th e  s i l i c o n  which i s  con tained  in  the  body. No 

in  v ivo  experim ents have been reco rd ed . These seem to  be w arran ted  

in  view  o f the  enormous p h y sio lo g ic  a c t i v i t y  possessed  by m inute 

q u a n t i t ie s  o f c o llo id a l  s i l i c a .  P o s s ib ly , th e  fav o rab le  e f f e c t  

observed a f t e r  r a d ia t io n  o f  tumors may in  some way be r e la te d  to  the  

chem ical tra n s fo rm a tio n  o f  th e  s i l i c a t e s  con tained  in  th e  t i s s u e s .

Sosman g ives a n  e x c e lle n t rev iew  o f  th e  e f f e c ts  on the  

s i l i c a t e s  o f  the d if f e r e n t  types o f  r a d ia t io n .  "V itreous s i l i c a  

shows a  f a in t  green  f lu o rese n ce  under the  d i r e c t  a c t io n  o f x - ra y s , 

the  l i g h t  ceasing  when th e  x -ra y s  a re  cu t o f f .  I t  i s  succeeded 

by an a c t in ic  phosphoresence, in v is ib le ,  bu t capable o f  a c tin g  on a 

photographic  p la te  and th i s  p e r s i s t s  f o r  th re e  to  fo u r  weeks. I t  

can be d estroyed  by h ea tin g  th e  g la s s  to  red n ess  fo r  two m in u tes , 

(page 758}". Again, "Pyro-lum inesence i s  a  phenonomen e x h ib ite d  

by many specimens o f  n a tu ra l  q u a r tz . I t  c o n s is ts  in  the  

p ro d u c tio n  o f l ig h t  when th e  specimen i s  heated  to  a tem perature  

about 150°C. This n a tu r a l  phosphoresence i s  n o t rep ro d u c ib le , 

l a s t in g  only  a few seconds, and n o t re tu rn in g  on subsequent h e a tin g .
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The; power o f  pyro-lum inesence i s  r e s to re d  to  th e  q u a rtz  only by 

exposure to  the r a d ia t io n s  from radium . S u n lig h t, the  e le c t r i c  

sp a rk , th e  e l e c t r i c  a rc  and x -ra y s  a re  a l l  w ithou t e f f e c t  in  

r e s to r in g  i t .  (page 761)" . A lso, "when p laced  in  c o n ta c t w ith  

a  burning j e t  o f hydrogen, c e r ta in  substances in c lu d in g  s i l i c a  in  

some o f  i t s  form s, em it a  v i s ib le  r a d ia t io n ,  c a l le d  flam e lum inesence, 

which i s  very  d i f f e r e n t  from th e  ra d ia t io n  due to  tem peratu re  a lo n e" . 

D o e lte r m entioned the  p ro d u c tio n  o f  c o l lo id a l  s i l i c a  fo llow ing  the  

r a d ia t io n  o f  s i l i c a  w ith  radium . The c o lo r le s s  q u a rtz  becomes 

smoky and the d is c o lo ra t io n  p e n e tra te s  to  a  dep th  o f  one c en tim e te r  

fo llo w in g  th e  exposure o f  c o lo r le s s  q u a rtz  to  the  em anations o f 

radium  f o r  a  p e rio d  o f  seven days (M ello r, page 130 ). The ra d io ­

a c t i v i t y  o f  n a tiv e  q u a rtz  i s  a sc r ib e d  to  th e  in c lu s io n  o f  radium , 

uranium , helium  o r a rgon . Q uartz does n o t  become lum inescent a f t e r  

exposure to  radium . However, i t  does become b r i t t l e .  D o e lte r and 

S ick  found c o lo r le s s  rock c r y s t a l  was co lo red  brown a f t e r  exposure 

to  radium o r  X -rays and t h i s  was due to  the  a c t io n  o f  th e  gamma and 

b e ta  r a y s .  The co lo r i s  removed by exposure to  u l t r a - v i o l e t  ray s  

o r by h ea tin g  to  200°C. O ther w orkers found q u a rtz  was made 

p le o ch ro ic  by th e  emanations o f  radium .
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' . V I  . . .

H is to ry  o f  S il ic o n  in  M edicine

Cohn and S ie g fr ie d  have tra c e d  th e  use  o f  s i l ic o n  in  

m edicine to  the p e r io d  o f  th e  a n c ie n t Greeks and Bomans. The ash  

o f  s i l ic e o u s  c o n c re tio n s , ta b a sh e e r , found in  the  nodes o f  c e r ta in  

bamboos, i s  alm ost pure s i l i c o n  d io x id e  and was p r iz e d  a s  a  to n ic .  

A lso, i t  had e x ten s iv e  use in  d y sse n te ry , jau n d ice , lung d ise a se s  and 

le p ro s y . According to  S chulz , Avicenna and G erardus von Cremona 

advocated the  u se  o f ta b a sh e e r . P a ra c e lsu s  recommended sodium 

s i l i c a t e  in , s e v e ra l  d isea sed  c o n d itio n s . Socquet (1858) adv ised  

sodium s i l i c a t e  by mouth in  g o u t, rheum atism  and n e u ra lg ia . D ubreuil 

(1872) i r r ig a t e d  the  b ladder w ith  a  weak s o lu t io n  o f  sodium s i l i c a t e  

in  p a t ie n t s  w ith  a  severe  c y s t i t i s  and o b ta ined  good r e s u l t s .

P i r o t  (1872) used the same p re p a ra t io n  p e r  os in  d iab e te s  m e l l i tu s .  

Rabuteau and P a p il lo n  (1872) and Lbwenhaupt (1889) found th a t  sodium 

s i l i c a t e  in h ib i te d  p u tre fa c t io n  and fe rm e n ta tio n .

The o s teo p a th s  have made ex ten s iv e  use  o f  p re p a ra tio n s  

c o n ta in in g  s i l i c o n  and number them among t h e i r  sovereign  rem ed ies. 

These p re p a ra t io n s  a re  re p o rte d  to  be p a r t i c u l a r ly  e f f ic a c io u s  in  

g a s t r ic  d is tu rb a n c e s , w art grow ths, blood tum ors, tu b e rc u lo s is  and a l l  

inflam m atory p ro c e sse s . Sodium s i l i c a t e  and powdered s i l i c a  a r e  the  

compounds u s u a lly  p re sc rib ed  (Kent, P ie rc e ,  and Pharm. In s  t i t .  Homeo.) 

H is to r ic a l  re fe re n c e  in  g re a te r  d e t a i l  i s  made under the  sep a ra te  

d isea sed  co n d itio n s  which a re  d iscu ssed .
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4

? i i

She Roie o f  S i l ic o n  in  T ub ercu lo sis  (With a Study o f the  

E x c re tio n  o f  S i l l  eon in  the  U rine  o f  Tuberculous P a t i e n t s )

P re p a ra tio n s  co n ta in in g  s i l i c o n  have been used  f o r  c e n tu r ie s  

in  th e  tre a tm e n t o f  the  many m a n ife s ta tio n s  o f  tu b ercu lous in fe c t io n s .

The fo lk  rem edies fo r  tu b e rc u lo s is  were h e rb s  whose a sh  i s  extrem ely 

r ic h  in  s i l i c o n  d iox ide  (J.A .M .A .) .  E ecent y e a rs  have w itnessed  a 

r e v iv a l  in  t h i s  mode o f therapy  and many a tte m p ts  have been made to  

e s ta b l i s h  a r a t io n a l  b a s is  f o r  i t s  u s e . The evidence i s  n o t 

con clu siv e  b u t i s  su g g estiv e  o f  p o s s i b i l i t i e s  f o r  th e ra p e u tic  u se  and 

a lso  f o r  a  more thorough understand ing  o f th e  h e a lin g  p ro cess  in  

tu b e rc u lo s is .

The im prisonm ent o f  s i l i c o n  i s  s a id  to  be re sp o n s ib le  f o r  

the  r e l a t i v e l y  la rg e  amount o f  th i s  elem ent found on exam ination o f 

tu b ercu lo u s  lymph nodes. The a n a ly s is  o f  Kahle rev ea led  the  s i l i c o n  

d io x id e  co n ten t o f a  normal lymph node to  be 0 ,14  gm. p e r k i lo  o f  the  

d r ie d  su b s tan ce , w hile th a t  o f th e  calca reo u s lymph node o f  a  c h i ld  and 

o f  an  ox were found to be 1 ,6  and 1 .54  gm. p e r k i lo  r e s p e c t iv e ly ,

Z ick g ra f found th e  ash  o f  c a lc i f i e d  b ro n c h ia l lymph nodes to  c o n ta in  from  

5 to  12 p e r  c e n t s i l i c a .  However, Maver and W ells re p o rte d  no s i l i c a  

i n  a  c a lc i f i e d  m esen te ric  lymph node and b e lie v ed  s i l i c o n  p layed  no 

r o le  in  the  h e a lin g  o f tu b e rc u lo s is .  G erhartz  and S t ie g e l  d id  n o t 

always f in d  s i l i c a  in  c a lc i f i e d  b ro n c h ia l lymph nodes. K raut has found 

th e  average s i l i c o n  d io x id e  co n ten t of the  ash  o f normal blood to  be 1.75 

p e r  cen t w hile  the  average was 1.99 in  55 tu b e rcu lo u s  p a t ie n ts .
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Kramer b e lie v es  th e  tu b e rc le  b a c il lu s  i s  s im ila r  to  many 

p la n ts  in  i t s  tendency to  e x tr a c t  s i l ic o n  from  i t s  environm ent. The 

s tu d ie s  o f de Schw ein itz  and D orset showed the  a sh  o f  tu b e rc le  b a c i l l i  

to  co n ta in  0 .5?  p e r c e n t s i l i c a .  Kramer draws an  in te r e s t in g  analogy 

between the charges which can be produced by chem ical means in  an o i l  

em ulsion of s i l i c i c  a c id  and the  p ro cesses  which accompany th e  growth 

o f  the  tu b e rc le  b a c i l lu s  in  th e  body. A perm anent o i l  em ulsion i s  

formed by th e  a d d itio n  o f  a  m inute q u a n tity  o f  sodium s i l i c a t e  to  o liv e  

o i l .  This i s  s a id  to  r e p r e s e n t . f a t ty  d eg en e ra tio n . The a d d it io n  o f 

lim e w ater w i l l  cause th i s  em ulsion to  " c a se a te ” and th e  bubbling o f  

carbon d io x id e  through t h i s  caseous mass w i l l  induce a  f u r th e r  change* 

According to  h is  concept fa t ty .d e g e n e ra t io n  re p re se n ts  th e  e f f e c t  of 

la rg e  q u a n t i t ie s  o f  f r e e  s i l i c i c  a c id , l ib e ra te d  by th e  grow th o f  the 

tu b e rc le  b a c i l l i ,  on th e  surrounding  t i s s u e s .  C aseatio n  r e s u l t s  f ra n  

the d e p o s it io n  o f  lim e in  t h i s  fo c u s , and c a lc i f i c a t i o n  fo llow s the 

breakdown of the  calcium  s i l i c a t e  to  form calcium  carb o n a te , under the  

in f lu e n c e  o f  carbon d io x id e .

Schulz re p o r ts  th e  connective  t is s u e s  to  be ex trem ely  r ic h  

in  s i l i c a ,  w hile McNally d e sc rib e s  th e  lungs o f tu b ercu lo u s  su b je c ts  a s  

co n ta in in g  somewhat more s i l i c o n  d iox ide  th an  th o se  of norm al p e rso n s. 

K ahle a s c r ib e s  the  ex ace rb a tio n  o f pulmonary tu b e rc u lo s is  in  pregnancy 

to  th e  demands made by the  f e tu s  f a r  a b o u n tifu l  su p p ly  o f  s i l i c o n .

T h is  would e x t r a c t  s i l ic o n  from the t i s s u e s  and th u s  le a d  to  a 

weakening o f  the  w a ll o f  f ib ro u s  t is s u e  which serv es  to  keep the

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



— 24: «•

tu b e rcu lo u s  focus in  check . Hobin th in k s  s i l i c a  i s  withdrawn 

p r in c ip a l ly  from the bones in  pulmonary tu b e rc u lo s is .

The in flu en c e  o f  s i l i c o n  on the  growth o f the  tu b e rc le  

b a c i l lu s  in  th e  body i s  obscured by c o n f l ic t in g  r e p o r ts .  K e ttle  

found a  g re a te r  growth o f  tu b e rc le  b a c i l l i  in  ab scesses  produced by 

th e  in je c t io n  o f s i l i c a  s o l  th a n  in  th o se  caused by the  in je c t io n  o f  

tu rp e n tin e  o r calcium  c h lo r id e . Moreover, he found th a t  a  much 

g re a te r  growth o f the  organism s was found a t  th e  s i t e  o f  the  in je c t io n  

i f  a  suspension  o f s i l ic o n  d io x id e  were in je c te d  subcutaneously  and 

su b seq u en tly  tu b e rc le  b a c i l l i  were in je c te d  in tra v e n o u s ly . Cummins 

and W eathera ll observed a  g re a te r  lo c a l  r e a c t io n  fo llow ing  th e  

experim en tal in o c u la tio n  o f  s i l i c a  s o l  and tu b e rc le  b a c i l l i ,  w ith o u t, 

however, an e a r l i e r  o r  a  more g en era l d isse m in a tio n . They d id  no t 

f in d  th a t  th e  a d d itio n  o f  s i l i c a  s o l to  human blood in flu en ced  the 

growth o f  the tu b e rc le  b a c i l lu s  in  t h i s  media o u ts id e  the  body.

P r ic e  has re p o rte d  th a t  th e  a d d itio n  o f  a  m inute q u a n tity  o f sodium 

s i l i c a t e  to  a  m odified  D o rs e t 's  egg medium w i l l  s tim u la te  th e  growth 

o f  th e  tu b e rc le  b a c i l lu s .  Gardner showed th a t  th e  in h a la t io n  o f q u artz  

d u s t would cause a  r e a c t iv a t io n  o f  ex p erim en ta l pulmonary tu b e rc u lo s is  

in  gu inea  p ig s . Kahle fed  guinea p ig s  a f fe c te d  by tu b e rc u lo s is  an 

o rgan ic  s i l i c o n  p re p a ra tio n  and th e se  anim als showed a much g re a te r  

connective  t i s s u e  p r o l i f e r a t i o n  than th e  c o n tro ls .  An in s t ru c t iv e  

example o f th e  in flu en ce  o f  s i l i c o n  on tu b e rc u lo s is  o f  p ig s  has been 

re p o r te d  by K obert. P ig s  fed  on ro o ts  which con tained  o n ly  m inute
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q u a n t i t ie s  o f  s i l i c o n  were found to  s u f fe r  s e v e re ly  from  tu b e rc u lo s is , 

w hile the  a d d it io n  o f  m in e ra l powders co n ta in in g  s i l i c o n  to  th e i r  d ie t s  

served  to e ra d ic a te  th e  d is e a s e .

The evidence le a d s  one to  b e liev e  th e  ap p aren t b e n e f ic ia l  

in flu en c e  which s i l i c o n  may e x e r t  in  some in s ta n c e s  on a  tubercu lous 

in fe c t io n  r e s u l t s  from  the. s t im u la tio n  o f co n n ec tive  t i s s u e  p r o l i f e r a t io n ,  

and n o t from any e f f e c t  on the  tu b e rc le  b a c i l lu s  p e r s e .  K essle r 

observed an  enormous connective  t i s s u e  p r o l i f e r a t i o n  in  a su ic id e  

su f fe r in g  from pulmonary tu b e rc u lo s is ,  who had b een  t r e a te d  by th e  o r a l  

a d m in is tra tio n  o f la rg e  q u a n t i t ie s  o f  a p re p a ra t io n  c o n ta in in g  s i l i c o n .

Roth a lso  re p o r ts  au topsy  f in d in g s  to  support the  above view . K obert 

b e lie v e s  the in g e s t io n  o f  s i l i c a t e s  induces a  hyperaem ia in  the  involved a re a  

and a ls o  prom otes the fo rm ation  o f  connective  t i s s u e .

The many c l i n i c a l  re p o rts  on the  u se  o f  s i l i c o n  in  tu b e rc u lo s is  

a re  f o r  the  m ost p a r t  e n th u s ia s t ic .  Kuhn observed fa v o ra b le  r e s u l t s  

using  an in fu s io n  p rep a red  from th e  h e rb s , C a leo p s is , Equisetum and 

Polygonum. The s i l i c a t e s  co n ta ined  th e re in  a re  in  th e  form of a lk a l in e

s i l i c a t e s .  Junker r e p o r ts  untoward com plica tions a r is in g  from th e

a lk a lo id  co n ten t of th e se  in fu s io n s  and from th e  a lk a l ie s  l ib e r a te d  in  

th e  g a s t r o - in te s t in a l  t r a c t .  Bauer recommended a  co n cen tra ted  in fu s io n  

of Equisetum and b e lie v ed  i t  promoted the  fo rm atio n  o f  f ib ro u s  

connective t i s s u e .  Ladendorf gave tu b ercu lo u s  p a t ie n ts  m in e ra l w ater 

co n ta in in g  la rg e  q u a n t i t ie s  o f  s i l i c a  and no ted  c l i n i c a l  improvement.

Due to  th e  g r e a t  v a r ia t io n s  in  th e  amount o f  s i l i c o n  

con tained  in  the  he rb s  and, a ls o ,  th e  u n c e r ta in ty  o f  i t s  re s o rp tio n
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from the  g a s t r o - in te s t in a l  t r a c t ,  a ttem p ts  have been made to  s u b s t i tu te  

o th e r  more s u i ta b le  p re p a ra tio n s*  Sodium s i l i c a t e  has  been used 

e x te n s iv e ly  by th e  homeopaths in  th e  tre a tm en t o f  tu b e rc u lo s is  (Zimmer). 

V arious o rgan ic  p re p a ra t io n s  s a id  to  c o n ta in  s i l i c a  in  i t s  a c t iv e  foxm 

a s  s i l i c i c  a c id  have been used* Helwig employed "S ilte rn u m ", and was 

s t ru c k  hy th e  manner in  which i t  brought th e  d ise a se  to  a  s t a n d s t i l l  

even in  cases w ith  b a c i l l i  in  th e  sputum and c a v i t ie s  a lre ad y  e x is t e n t .  

KLare and Budde, and Z e lle r  have re p o rte d  e x c e lle n t  r e s u l t s  in  th e  

more p r o l i f e r a t i n g  forms o f  pulmonary tu b e rc u lo s is  in  c h ild re n  a f t e r  

the  u se  o f  wS i l i s t r e n " ,  th e  o r th o te tr a g ly c o l ic  e s te r  o f  s i l i c i c  a c id .  

Junker recommends th e  o ra l  a d m in is tra tio n  of a  p re p a ra t io n , " s i l e a s in " ,  

c o n s is tin g  o f 96 p e r c en t c a s e in  and 4  p e r cen t sodium meta s i l i c a t e .  

Zimmer ad v ises  in trav en o u s and in tram u scu la r in je c t io n s  o f  s u i ta b le  

p re p a ra tio n s  co n ta in in g  s i l i c o n  and has a ls o  seen good r e s u l t s  

fo llow ing  o r a l  a d m in is tra tio n . F o rs te r  a lso  recommends s e v e ra l  

p ro p r ie ta ry  drugs co n ta in in g  s i l i c o n  in  the tre a tm en t o f  pulmonary 

tu b e rc u lo s is .  S c h e ff le r , S a rto ry  and P e l l i s s i e r  gave rep ea ted  

co u rses  o f  in travenous in je c t io n s  o f  sodium s i l i c a t e  (2 c .c .  o f  a 

0.5% s o l . )  f o r  te n  in je c t io n s  every  day f o r  th e  same d is e a s e . S te in  

observed c l in i c a l  improvement and a  s t r ik in g  d e p o s it io n  o f  calcium  

in  the h i lu s  lymph nodes o f  c h ild re n  a f t e r  th e  o r a l  a d m in is tra tio n  

o f  a p ro p r ie ta ry  drug c o n ta in in g  iro n , calcium  and s i l i c o n .  Helbach 

vised " s i le a s in "  in  the  tre a tm e n t o f  f i f t e e n  c h ild re n  w ith  a c t iv e  

pulmonary tu b e rc u lo s is  and noted  e x c e lle n t  r e s u l t s .  R o sen s tin g l and
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Salomon recommended a  p ro p r ie ta ry  p re p a ra tio n  co n ta in in g  s i l i c o n  in  

pulmonary tu b e rc u lo s is  on the  b a s is  o f  th e i r  c l i n i c a l  experience#

Freund o b ta in ed  rem arkable c l in i c a l  r e s u l t s  w ith  ns i l i s t r e n . "

Thoma re p o rte d  d e f in i te  ex ace rb a tio n s  o f pulmonary tu b e rc u lo s is  

in  p a t ie n ts  t r e a te d  by in trav en o u s in je c t io n s  o f  a  s o lu t io n  of 

c o l lo id a l  s i l i c i c  a c id , " s i l iq u id ,"  co n ta in in g  0 .3  p e r  c en t s i l ic o n  

d io x id e . Frank t r e a te d  71 cases o f tu b e rc u lo s is  in  c h ild re n  

in v o lv in g  d i f f e r e n t  re g io n s  o f th e  body w ith  " te a s ” and o th e rs  w ith  

" s i l i s t r e n , "  b u t could  observe no improvement. He was unable to  

no te  any fa v o ra b le  e f f e c t  on experim ental tu b e rc u lo s is  o f guinea p ig s  

t r e a te d  w ith  a  s i l i c o n  p re p a ra t io n .

The r e l a t i o n  o f  s i l i c o s i s  to  tu b e rc u lo s is  has been the 

s u b je c t o f  numerous r e p o r ts .  The inc idence  o f  tu b e rc u lo s is  in  

a s s o c ia t io n  w ith  s i l i c o s i s  i s  o f te n  given a s  20 to  30 p e rc e n t.

Hay h u rs t  e t  a l s ,  examined 912 w orkers in  a sandstone quarry  and found 

evidence o f  s i l i c o s i s  in  28.5  p e r  c en t and tu b e rc u lo s is  in  1 .9  p e r 

c e n t .  F ive  p e r  c e n t o f those  w ith s i l i c o s i s  had an a s so c ia te d  pulmonary 

tu b e rc u lo s is .  Moore re p o r ts  a  h ig h er inc idence  o f tu b e rc u lo s is  among 

workers exposed to  s i l i c a  du st th an  in  c o a l m iners and Hoffman found 

the  d ea th  r a t e  from  p h th is is  to  be uniform ly low in  co a l m in ers .

Hackman analyzed  th e  lungs o f 37 m iners f o r  th e  s i l i c a  co n ten t and could 

f in d  no r e l a t i o n  between th e  q u a n tity  p re se n t and an accompanying 

tu b e rcu lo u s  in f e c t io n .  Greenburg determ ined a  c lo se  c o r re la t io n  

between th e  m o r ta l i ty  r a t e  from tu b e rc u lo s is  and the  q u a n tity  o f  s i l i c a  

in h a le d  by in d u s t r i a l  w orkers. S e lk irk  found th e  inc idence  o f
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tu b e rc u lo s is  among lim e w orkers to  be r e l a t iv e ly  low* Thus the  

evidence shows t h a t  an excess o f  s i l i c a  in  th e  lung t i s s u e  does n o t 

decrease  th e  inc idence  o f  pulmonary tu b e rc u lo s is .  P robably  th o se  

a f f l i c t e d  w ith  s i l i c o s i s  a re  more l ia b le  to  c o n tra c t  tu b e rc u lo s is  a s  th e  

damaged t i s s u e  h in d e rs  th e  re p a ra t iv e  p ro c e ss .

E x c re tio n  of; S il ic o n  in  th e  U rine

No q u a n t i ta t iv e  d e te rm in a tio n s  o f s i l i c a  in  th e  u r in e  o f  

tubercu lous su b jec ts  have been re p o r te d . Such an a ly ses  m ight show 

the re te n t io n  o f t h i s  substance  in  the  body and would make p robab le  

i t s  use in  connective  t i s s u e  f o r  the  en cap su la tio n  o f  th e  d isea sed  

fo c u s . The m etabolism  o f s i l i c o n  i s  b u t po o rly  u n d erstood .

The f a c to r s  which in f lu e n c e  i t s  a b so rp tio n  from th e  g a s t r o - in te s t in a l  

t r a c t  and i t s  e lim in a tio n  through the  k idney , end p o s s ib ly , th e  

la rg e  in t e s t i n e ,  a re  n o t c l e a r .  The ou tpu t o f  s i l i c a  in  th e  u r in e  

of an a d u lt  on th e  u su a l re f in e d  d ie t  was found to  range f r a n  15 to  

20 mgm, p e r  day by K ing, S t a n t i a l  and Dolan, A low v a lu e  f o r  i t s  

ex c re tio n  i n  th e  u r in e  m ight s ig n ify  e i th e r  a  poor re s o rp tio n  o f  th is  

substance  from the g a s t r o - in te s t in a l  t r a c t  o r  i t s  r e te n t io n  w ith in  

th e  body. S i l i c a  has been dem onstrated in  th e  ash  o f  a l l  animal 

t i s s u e s  and has u s u a l ly  been considered  an a c c id e n ta l  contam inan t.

D eterm inations o f  th e  co n ten t o f  s i l i c a  in  th e  u r in e  were 

made in  th re e  groups o f  p a t i e n t s :  (1) th o se  w ith  a c t iv e  pulmonary 

tu b e rc u lo s is ,  (2) th o se  w ith  tu b e rc u lo s is  o f  bone, and (3) convalescen t 

p a t ie n ts  w ith  no* evidence o f  a  tubercu lous in f e c t io n .  A ll  th e se
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p a t ie n ts  were tak in g  th e  re g u la r  ward d i e t ,  w ith  e x tra  nourishm ent fo r  

th o se  w ith  tu b e rc u lo s is .  The c o lo rim e tr ic  method d esc rib ed  by King and 

S ta n t ia l  was employed in  th e se  d e te rm in a tio n s . The u r in e  samples 

were c o lle c te d  in  p a r a f f in - l in e d  f la s k s .

The mean s i l i c a  co n ten t o f  68 tw en ty -fo u r-h o u r sam ples o f 

th e  u r in e  o f  e ig h teen  p a t ie n ts  w ith  a c t iv e  pulmonary tu b e rc u lo s is  was 

9 .1 5 * 0 .3 2  in  c o n tra s t  w ith  th e  mean va lue  o f ll .4 8 d k 0 .2 4  mgm. y ie ld ed  

by 142 s im ila r  san p le s  from 9 p a t ie n ts  w ith  tu b e rc u lo s is  o f  the bone.

The mean 24 hour u r in a ry  e x c re tio n  o f  16 p a t ie n t s  w ith  no evidence o f 

a re c e n t  tu b ercu lo u s  in f e c t io n  was 1 5 .9 2 ± 0 .2 5  mgm. a s  determ ined from 

th e  a n a ly s is  o f  153 sam ples. A f u r th e r  study of th e  r e s u l t s  on 51 

samples from th re e  o f the  p a t ie n ts  w ith  tu b e rc u lo s is  o f  bone, whose 

le s io n s  were c l i n i c a l l y  q u ie sc e n t, re v e a le d  a mean e x c re tio n  o f 

13.35 4 r0 .46 mgm., w hile  th e  mean of the  f in d in g s  on 42 sam ples from th re e  

p a t ie n ts  w ith  q u ite  a c t iv e  bone le s io n s ,  was 9 .0 5 * 0 ,3 0  mgm.

CONCLUSIONS

The comparison o f  th ese  mean v a lu e s , tak in g  in to  account 

t h e i r  re s p e c tiv e  p ro bab le  e r r o r s ,  dem onstrate th e  fo llo w in g ;

(1) The d a ily  u r in a ry  o u tp u t o f  s i l i c a  by co n v a le scen t non- 

tu b ercu lous p a t ie n ts  was s ig n i f i c a n t ly  h ig h e r than  th a t  o f  p a t ie n ts  

w ith  e i th e r  pulmonary tu b e rc u lo s is  o r  tu b e rc u lo s is  o f  bone.

(2) The d a i ly  u r in a ry  o u tp u t o f  s i l i c a  on the  p a r t  o f  p a t ie n ts  

w ith  a c t iv e  tu b e rc u lo s is  o f bone d id  n o t d i f f e r  s i g n i f i c a n t ly  from t h a t
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o f p a t ie n ts  s u f fe r in g  from  a c tiv e  pulmonary tu b e rc u lo s is .

(3) A  s ig n i f ic a n t  and p ro g re ss iv e  decrease  in  th e  magnitude o f  

u r in a ry  s i l i c a  e x c re tio n  was dem onstrated  by groups o f  p a t ie n ts  

re p re se n tin g  re s p e c t iv e ly ,  q u ie sc e n t, m odera tely  a c t iv e ,  sad 

r a p id ly  p ro g re s s iv e  T uberculosis' o f  bone.
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rtFine r i v e r  sand” has long been used as  a  fo lk  remedy in  th e  

tre a tm en t o f ”u lc e r s  of th e  stomach” among th e  m ountaineers o f th e  s t a t e  

o f V irg in ia . The use  of f in e ly  powdered s i l i o a  or sand fo r  th i s  same 

d isea sed  c o n d itio n  in  the  e r a  o f  th e  C iv il  War was re p o r te d  by K ent.

Sodium s i l i o a t e  a id  pondered s i l i o a  have a lso  been employed as a  homeopathic 

remedy in  a l l  g a s t r ic  d is tu rb a n c e s . However* th is  mode o f th e ra p y  has 

n o t been su b je c te d  t o  a c r i t i c a l  s tu d y  and no a ttem pt has been  made to  

e x p la in  i t s  ra t io n a le *

Our i n t e r e s t  in  s i l i c o n  d iox ide  was prompted by an  aooounb of

a  most in te r e s t in g  case seen  in  th e  g en e ra l p ra c t ic e  o f Doctor W. T . Chitwood,

o f  Rooky Mount, Va. His p a t ie n t ,  r e s id in g  i n  th e  Blue Ridge mountains

o f th e  sou thw este rn  p o r tio n  o f  th e  s t a t e  o f V irg in ia  was t r e a te d  fo r  an

u lo e r  n ea r th e  p y lo ru s . A ll  th e  c la s s io a l  s ig i s  and symptoms of an  a c t iv e
1

u lc e r a t io n ,  in c lu d in g  roen tgeno log ic  co n firm a tio n , were p re s e n t .  A Sippy 

regim e was in s t i t u t e d  and f a i t h f u l l y  t r i e d  w ith  no r e l i e f .  In  d e sp e ra tio n  

th e  p a t ie n t  r e s o r te d  to  the  fo lk  remedy, nam ely, th e  In g e s tio n  of ” f in e  

r i v e r  sand” . This was follow ed by  a  prompt improvement and a ra p id  gain  

i n  w eigh t and s t r e n g th .

An a n a ly s is  of th e  e f f e c t  o f  f in e ly  powdered sand o r diatomaoeous 

e a r th  must ta k e  in to  co n sid e ra tio n  i t s  a d so rp tiv e  c a p a c ity . This i s  b e s t  

ex em plified  i n  i t s  a b i l i t y  t o  remove th e  l a s t  t r a c e  o f p r o te in  from u rin e

♦From th e  Department of Surgery and  th e  K e tte r in g  L aborato ry  of A pplied 
P hysio logy , of th e  C ollege of M edicine, U n iv e rs ity  o f C in c in n a ti .
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(B echold). Unna a sc r ib e d  a  b e n e f ic ia l  e f f e c t  fo llow ing  th e  use 

o f  f in e ly  powdered diatom aoeous e a r th  on ohron ic  le g  u lo e rs  and  d ecn b itu s  

u lc e r s  to  a  m echanical c le a n s in g  and a d so rp tio n  o f t h e  p roducts o f  th e  -wound 

s e c re t io n .  He a lso  observed an in o reased  p r o l i f e r a t i o n  o f g ra n u la tio n  

t i s s u e  l in in g  th e  base  o f th e  u lo e r s .  In  th is  re g a rd  i t  is  w e ll to  

co n sid er th e  s p e c i f ic  lo c a l s t im u la tio n  o f  th e  amoeboid a c t i v i t y  o f  th e  

phagocytes o f th e  lung  fo llow ing  th e  in h a la t io n  and d e p o s it io n  o f s i l i o a  

p a r t i c le s  i& th e  lung  t i s s u e  (G ardner). O ther ty p es  o f d u sts  as coal* 

m arble , and oarborundum f a i l  t o  e x c ite  any  unusual a c t i v i t y  o f th e  

phagocytes. D o ub tless , a  s im ila r  p rocess may be re -e n a c te d  i n  p e p tic  

and m arginal u lo e rs  fo llow ing  th e  in g e s t io n  of. a  f in e  suspension  o f 

s i l i o a  o r  diatomaoeous e a r th .

A dsorp tion  o f  -the p roducts o f wound s e c r e t io n  and th e  lo c a l 

s tim u la tio n  o f th e  s i l i o a  p a r t i c l e s  on th e  u lc e r  i t s e l f  a re  th e  more 

l ik e ly  e f f e c ts  ex e rted  by  s i l i o a ,  i f  a  t r u l y  b e n e f io ia l  e f f e c t  i s  

ex erted  a t  a l l .  This ex p lan a tio n  is  s u b s ta n tia te d  b y  a  s tu d y  o f  th e  

t o t a l  d a i ly  e x c re tio n  of s i l i c a  i n  th e  u r in e  b e fo re  and a f t e r  th e  d a i ly  

in g e s tio n  o f known q u a n t i t ie s  of s i l io io u s  m a te r ia l i n  which th e  c o lo r im e tr ic  

method d esc rib ed  by King and S ta n t i a l  was employed. The norm al s i l i c a  

e x c re tio n  was found to  average 14.2  mgs. i n  th e  group o f s i x  p a t ie n ts  

ehosen f o r  t h i s  s tu d y . The ou tpu t was on ly  in o reased  t o  16 mgs. a f t e r  

th e  d a i ly  in g e s t io n  o f 40 grams o f 200 mesh diatomaoeous e a r th .  No 

s ig n i f ic a n t  d if f e re n o e  i n  th e  e x c re tio n  oould be observed betw een th o se  

p a tie n ts  w ith  p e p tic  u lo e rs  and th o se  w ith  no g a s t r i c - in t e s t i n a l  co m p la in ts . 

This behav io r o f diatom aoeous e a r th  is  i n  marked c o n tra s t  to  th e  g re a t
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a b so rp tio n  o f  a  f r e s h ly  p repared  o o l lo id a l  p re p a ra tio n  o f s i l i e i c  a c id  

g iven o r a l l y  in  200 mgm. q u a n t i t ie s  fo r  a  p e r io d  o f th re e  day s. The 

r e s u l t s  a re  shown in  th e  com posite c h a r t  o f  e ig h t  co n v alescen t p a t ie n ts  

who had no evidence o f any d isea sed  co n d itio n  of th e  g a s t r o - in te s t in a l  

t r a c t .  (F ig . 2 )  The s l ig h t  a b so rp tio n  of powdered s i l i o a  as w e ll as  

th e  immediate e x c re tio n  o f any  excess t h a t  may gain  en tranoe  in to  t h e  body 

r e l ie v e s  one o f th e  f e a r  o f any to x io  seq u e lae  as a r e s u l t  o f  i t s  o r a l  

a d m in is tra t io n .

The cho ice  o f s i l ic o n -c o n ta in in g  compounds f o r  u se  i n  a  c l i n i c a l  

s tu d y  o f  t h e i r  e f f e c t  on p e p tic  u lc e r s  o f fe rs  some d i f f i c u l t i e s .  The 

most h ig h ly  a d so rp tiv e  p roduct would most l ik e ly .b e . a  o o llo id a l  s i l i o i o  

a c id  g e l .  I t s  g re a t a d so rp tiv e  power is  I l l u s t r a t e d  by i t s  use in  gas 

masks fo r  th e  e x tra c tio n  of ammonia from the a tm osphere . I t  is  n o t 

d e f in i t e ly  known w hether the  long  continued  in g e s t io n  of s i l i o a  g e l would 

le ad  t o  to x ic  changes in  th e  organs o f th e  body. None could b e  dem onstrated 

in  th e  l i v e r ,  sp le e n , in t e s t i n a l  t r a c t  and kidneys of dogs t h a t  were given 

400 mgm. o f o o llo id a l s i l i o i o  ac id  d a i ly ,  over a  pe rio d  of th r e e  months.

In  f a c t ,  th e se  dogs gained w eight and ap p eared  to  be th e  h e a l th ie s t  o f a l l  

th e  anim als in  th e  experim ental s u rg ic a l  la b o ra to ry . The 9ffioienfc 

a n th e lm in tic  p ro p e r tie s  of th e  s i l i o a  s o l  is  th e  l ik e ly  ex p lan a tio n  i n  

view of th e  fa o t  t h a t  no d if fe re n c e  was observed between th o se  anim als 

g iven n e u tra l iz e d  sodium s i l i c a t e  or th o se  g iven  c o llo id a l  s i l i c i c  ao id  

p rep ared  by  d ia ly s is  as a  r e s u l t  o f  which a l l  th e  io n ized  s a l t s  had been  

removed (B ruhns). Gye and Purdy could f in d  no p a th o lo g ic a l changes i n  

th e  in te r n a l  organs o f  r a t s ,  m ice, guinea p igs and monkeys fo llow ing  th e  

o ra l  a d m in is tra tio n  o f s i l i c a  s o l  and g e l .  I t  is  w e ll  t o  b e a r  in  mind

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



-34-

th e  occurrence of u r in a ry  c a lc u l i  co n ta in in g  a  h igh  con ten t o f s i l i o a ,  

i n  o a t t l e  whose d ie ts  a re  extrem ely  r i c h  in  g rasses co n ta in in g  muoh 

s i l i o a  (Dammann), One should  a ls o  co n sid e r C o ll ie ' r e p o r t  o f a  h ig h e r 

in c id en ce  of ch ro n ic  n e p h r i t is  among m iners s u f fe r in g  w ith  s i l i c o s i s .

He f e l t  t h i s  t o  h e  due t o  t h e  in o reased  ex cre tio n , o f s i l i c a  which gained 

e n try  in to  t h e  body throujgi th e  slow  tra n s o f ta ra tio n .o f  th e  s o l id  s i l i o a  

p a r t ic le s  i n  th e  lungs to  a  so lu b le  form  under th e  in flu en c e  o f th e  

a lk a l in e  medium of th e  body c e l l s .  However, no ev idence of k idney  

damage could be found in  th e  two p a tie n ts  o f  t h i s  s e r ie s  who had b een  

ibaking diatomaoeous e a r th  over a  p e rio d  of n in e te en  and s ix te e n  m onths, 

r e s p e c t iv e ly .  The f i r s t  had an e x c re tio n  o f  40^ and th e  second 65^ in  

cm  hour o f  6 mgn. o f  phenosulphonephthalein  which had been in je c te d  

in tra v e n o u s ly . The re p e a te d  in travenous in je c t io n  o f  c o l lo id a l  s i l i o i c  

a c id  i n  m inute doses lead s  to  a  f ib r o s i s  o f  the l i v e r ,  sp leen  and kidneys 

as d esc rib ed  by Gye and Purdy. The f ib r o s is  p robab ly  r e s u l te d  from th e  

g e la t io n  o f th e  c o l lo id a l  s i l i c i c  a c id  by the b lood serum and th e  engulfment 

o f  th e  p a r t i c le s  o f  s i l i o a  th u s  form ed.by the r e t io u lo r e n d o th e l ia l  c e l l s  

o f  th e  a f fe c te d  o rgans. Subsequently , the  slow l ib e r a t io n  o f c o l lo id a l  

s i l i c i c  a c id ,  as in  s i l i c o s i s  o f th e  lu n g , induces, th e  p r o l i f e r a t i o n  of 

connective  t i s s u e .

The chem ical s t a t e  o f  s i l i c o n  as i t  i s  reso rb ed  from th e  g a s tro ­

i n t e s t i n a l  t r a c t  i s  not known. However, th e re  is  l i t t l e  lik e lih o o d  th a t  

i t  i s  i n  a  ohemical s t a t e  in ju r io u s  to  th e  body. S im ila r ly , th e  compound a 

o f  s i l i c o n  which m ust e x is t  in  the b lo o d  and t i s s u e s  have n o t been id e n t i f i e d .
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Ho evidence o f any a d so rp tio n  o f h y d ro ch lo ric  a c id  by diatomacoous 

e a r th  cou ld  be ob ta ined  by a  number o f in - v i t r o  a n a ly se s . C onversely, 

th e  g a s t r ic  s e c re tio n s  shou ld  n o t m odify th e  s i l i c a .  The a lk a l in e  

medium of th e  sm all in te s t in e s  would lead  to  th e  fo rm ation  of a  m inute 

q u a n tity  o f  c o llo id a l  s i l i c i o  a c id ,  a  p o r tio n  o f which would th e n  be  

re so rb ed .

I t  is  in te r e s t in g  to  r e c a l l  th a t  w ater g la s s ,  an aqueous s o lu t io n  

o f  sodium, s i l i c a t e ,  i s  commonly used  as a  p re se rv a tiv e  o f  eg g s. Y et, 

among many p r im itiv e  p eo p le , m oist, sand and even  s traw , th e  ash  of which 

i s  r ic h  in  s i l i o a ,  se rv e  th e  same purpose. (Kramer)

Many d i f f e r e n t  p ro p r ie ta ry  p re p a ra tio n s  co n ta in in g  s i l i c o n  have 

been  reoammsnded in  th e  tre a tm e n t of p e p tic  u lc e r  and hy p ero h lo rh y d ria .

These drugs a re  s a id  to  l ib e r a te  f r e e  s i l i c i c  a c id  under th e  in f lu e n c e  of 

th e  hyd rooh lo ric  a c id  of th e  stomach and a lso  b in d  hydroohlorio  a c id  as 

w e ll as form ing a p ro te c tiv e  c o a tin g  over th e  u lc e r a t io n s .

Prominent among th e se  p rep a ra tio n s  is .N e u tra lo n  (AlgSigOj^.) which 

has been recommended by Roeshheim and Ehrmann, S e h le s in g e r, F r ie d r ic h  and 

Cramer. B ism oterran has been  found e ff ic a c io u s  in  th e  trea tm en t o f  p e p tic  

u lc e r s  and hyperoh lo rhydria  by Vas, K a d le ts , W illvonseder, and Brednow.

Mo very  e x te n s iv e  or convincing  re p o r ts  have appeared f o r  any o f th e se  d ru g s .

An ample supp ly  of 200 mesh diatomaoeous e a r th ,  co n ta in in g  99.14$ 

s i l i c o n  d io x id e , was o b ta in ed  th ro u g i th e  c o u rte sy  of Mr. P . S . McDougall, 

P re s id e n t o f th e  Ottawa S i l i c a  Company, o f O ttawa, I l l i n o i s .  This m a te r ia l
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was ad m in is te red  o r a l ly ,  a f t e r  b e in g  s t i r r e d  w ith  a  sm all amount o f 

w a te r , in  one te asp o o n fu l q u a n t i t ie s  a t  6 A . M., 10 A. M., 2 P . M., and 

9 P . M ., a t  th e  s t a r t  o f th e  t r e a tm e n ts .  The dosage was decreased  as 

c l i n i c a l  improvement was n o te d , th e  e x te n t  o f th e  re d u c tio n  b e in g  l e f t  

la r g e ly  to  th e  d i s c r e t i o n  o f th e  p a t i e n t .  One p re c au tio n  need be ta k e n . 

The mouth should  b e  th o ro u g h ly  r in s e d  fo llo w in g  each medio a t  io n  and 

w ater should  be swallowed to  remove any s i l i c a  t h a t  might have adhered 

to  th e  esophagus. F a i lu re  t o  e x e rc is e  t h i s  p re c a u tio n  has le a d  in  

s e v e ra l in s tan ces  to  symptoms r e f e ra b le  to  a  p h a ry n g itis  and an  e so p h a g itis  

which were q u i te  d is t r e s s in g .  O ccasio n a lly  a  p a t ie n t  complained o f  vague 

d iscom fort i n  th e  low er back and abdomen and i n  th e  e x tre m it ie s .  A few 

no ted  a  frequency  o f  u r in a t io n  w ith  s l i g h t  b u rn in g . These symptoms 

d isap p eared  w ith  a  d ec rea se  in  th e  q u a n ti ty  o f s i l i c a  in g e s te d .

N eedless to  say , th e  p resence o f  a  marked degree o f  o b s tru c tio n  

would c o n tra - in d ic a te  th e  use  o f  s i l i o a .  W hile no in s tan ce  was observed 

o f  th e  p ro d u c tio n  o f  a  c o n c re tio n  in  th e  s tom ach .o r a long  th e  g a s tro ­

in t e s t i n a l  t r a c t ,  y e t th e  tendency f o r  f in e ly  powdered s i l i c a  in  a  m oist 

s t a t e  to  become packed in to  a  r a th e r  f irm  mass should  be borne in  mind.

L i t t l e  a t t e n t io n  i s  pa id  t o  th e  d i e t s .  A bland  or s o f t  d i e t  was 

u s u a lly  p re sc r ib e d  a t  th e  b eg in n in g  o f  tre a tm e n t t o  be a m p lif ie d  a t  th e  

d is c r e t io n  o f  th e  p a t ie n t  w ith  th e  improvement o f symptoms.

R eport o f  C ases.

The h i s to r i e s  o f  fo u r te e n  p a t ie n ts  t r e a te d  w ith  diatomaoeous e a r th  

f o r  p ep tio  o r m arg inal u lc e r  a re  a b s tr a c te d .  Three cases no t in c lu d ed  

in  t h i s  r e p o r t  lacked  evidence o f  a  d e f in i t e  u lc e r a t io n  and th e  c l in io a l
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p io tu re  was fa r th e r  obscured by diseased conditions of other organ 

sy stem  which had no re la t io n  to  th e  g a a tro -in te s tin a l t r a c t .
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Case I 9 #10717. J .  S . ,  -white male? age 47 , was f i r s t  adm itted  to  

th is  h o s p i ta l  in  Septem ber, 1981, and a  p o s te r io r  gastro -en te ro sto m y  

was re q u ire d  fo r  an u lo e r w ith  O b stru c tio n  a t  th e  p y lo ru s . He was 

fo llow ed  in  th e  O u t-P a tien t C lin io  and symptoms o f a  m arginal u lc e r
t

. _ » -  »  * «  -  - »  j ,  1  f x r 9  A  11 .  | M
Woi’5  i i v y v u  Xis O@ pyowu@ r ev v w  •  -* gw5 v* * v  Sm m « j 5 * v |  VUvvUCi'^

fo llo w in g  an  E w ald .te s t meal re v e a le d  a  f r e e  hy d ro ch lo ric  ao id  of 

74 and a  t o t a l  a c id i ty  o f  80 . D esp ite  a  s t r i c t  m edical regim e a 

p e r fo ra t io n  o f a  m arginal u lo e r  on th e  p o s te r io r  l in e  o f  th e  anastom osis 

ocourred in  March, 1933, and was c lo sed  w ith  co n sid e rab le  d i f f i c u l t y .

H is oonvalesoenoe was u n e v e n tfu l. C onstant sev e re  bu rn ing  in  h is  

m id -ep ig astriu m  afcd t a r r y  s to o ls  were re sp o n s ib le  fo r  h is  re -ad m issio n  

t o  th e  h o s p i ta l  in  August 1933. , Roentgenograms f a i l e d  to  re v e a l any 

evidence of an inflam m atory process in  e i th e r  th e  a f f e r e n t  or e f f e r e n t  

loops o f  th e  gastro -errterostom y. No improvement was noted  a f t e r

e ig h teen  days on a s t r i c t  Sippy reg im e. Treatm ent w ith  d iatonaceous e a r th  

and a  b la n d  d i e t  was th e n  i n s t i t u t e d .  A lk a lie s  w ere o m itted . A complete 

symptomatic r e l i e f  was ob ta ined  i n  a  week and he was d ischarged  to  th e  

O u t-P a tie n t C lin ic .  Diatomaoeous e a r th  was d isco n tin u ed  in  November,

1933, and a  p a r t i a l  r e tu r n  o f  th e  burn ing  s e n s a tio n  in  th e  ep ig as triu m  

to g e th e r  w ith  cram p-like p a in  occurred  in  F ebruary , 1934. S i l i c a  and 

b e llad o n n a  gave r e l i e f .  The dosage of s i l i c a  was g ra d u a lly  le ssen ed  to  

one te a sp o o n fu l every  second day and a  d ie t  s u i ta b le  t o  h is  s t a t e  of 

com plete a d e n tia  was a d v ised . He f e l t  q u ite  com fortab le and only  

o c c a s io n a lly  experienced e p ig a s t r i c  d i s t r e s s .  No s i l i o a  was a v a ila b le  

fo r  th i s  p a t ie n t  in  August 1934, and th e r e  fo llow ed a  marked recu rren ce
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o f h is  e p ig a s t r i c  d i s t r e s s  which ra p id ly  d isappeared  when he was ag a in  

g iven s i l i o a .  His c o n d itio n  rem ained s a t i s f a c to r y  u n t i l  December,

1934, and th e n  b u rn in g  in  h is  ep ig astriu m  beoame q u i te  s e v e re . 

Roentgenograms f a i l e d  to  r e v e a l  any d e f in i te  m a rg in a l u lo e ra t io n . The 

stomach was r a t h e r  c o n tra c te d  and the  ru g a l p a tte rn s  d i s to r te d .  The 

S ta f f  o f th e  M edical S erv ice  f e l t  t h a t  h i s  symptoms w arran ted  an o th e r 

S ippy reg im e. T his on ly  made h is  symptoms w orse and t a r r y  s to o ls  

reap p eared . S i l io a  was r e s o r te d  t o  and a  g ra tify in g  resp o n se  was o b ta in ed . 

F o r tu n a te ly , a r t i f i c i a l  d en tu re s  were f i n a l l y  procured fo llow ing  which, 

a  m ild t r a n s ie n t  e p ig a s tr io  d is t r e s s  has been  noted  a t  i r r e g u la r  in te r v a l s . 

He co n tin u es  to ta k e  a  te asp o o n fu l of diatomaoeous e a r th  every  second day. 

His w eight has rem ained p r a c t i c a l ly  unchanged, be ing  120 pounds in  

A ugust, 1933, and 125 pounds in  A p r i l ,  1935.

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



- 40 -

Case I I ,  #13802. G. N .j w h ite  m ale, age 50, had a  p o s te r io r  g a s tro -  

enfcerostomy perform ed in  1919 fo r  th e  r e l i e f  o f a  duodenal u lc e r  which 

had n o t been amenable to  m edical th e ra p y . A r e tu r n  of e p ig a s tr ic  

b u rn in g  and d i s t r e s s  a f t e r  meals o ccu rred  in  1930 and h e rth e n  began 

a t te n d in g  th e  O u t-P a tien t C lin io . H o sp ita lisa tio n -w a s  necessa ry  in  

Septem ber, 1933, because o f a  continuous p a in  i n  h is  ep ig as triu m , 

nausea and t a r r y  s to o ls .  The ro e n tg e n o lo g ic a l exam ination re v e a le d  

a  ra p id  emptying o f th e  stomach th ro u g i th e  g astro -en tero sto m y  stoma 

w ith  ev idence o f an inflam m atory prooeas in  th i s  re g io n . The a f f e r e n t  

loop was somewhat d i l a t e d .  A s t r i c t  S ippy regim e.gave a s a t i s f a c to r y  

re sp o n se . However, re -ad m issio n  t o  th e  h o s p i ta l  th e  l a t t e r  p a r t  o f  

O ctober, 1933, was re q u ire d  because o f  a r e tu r n  o f  a l l  h is  p rev ious 

symptoms. A s t r i c t  S ippy regim e was fo llow ed u n t i l  th e  m iddle o f 

December, 1953, and as  no improvement was no ted  he was t r a n s f e r r e d  t o  

su rg e ry  f o r  o p e ra tiv e  in te r f e r e n c e .  A t r i a l  o f s i l i c a  and a  b lan d  d i e t  

gave a lm ost com plete r e l i e f  in  te n  day s. He has rem ained alm ost e n t i r e ly  

f r e e  o f  symptoms w ith th e  ex cep tio n  o f  a n  o ccas io n a l p a in  in  h is  e p ig a s tr iu m . 

No t a r r y  s to o ls  have been observed s in c e  h is  d isc h a rg e  from  th e  h o s p i ta l .

H is d ie t  has n o t been l im ite d  and he has gained f o r t y  pounds in  w e ig h t.

T his p a t ie n t  f e e ls  i t  i s  neoessary  fo r  him to  con tinue  ta k in g  sm all 

amounts o f  s i l i c a  a t  i r r e g u la r  in te r v a ls  to  p reven t any e p ig a s tr ic  

d i s t r e s s .  A roen tg en o lo g ic  exam ination March 6 ,  1935, showed no 

ev idence o f  o b s tru c tio n  or in flam m ation  i n  th e  re g io n  o f  th e  g a s tro ­

enterostom y stom a. The g a s tr io  a n a ly s is  a f t e r  an Ewald t e s t  meal on 

September 27 , 1933, gave a f r e e  h y d ro ch lo ric  a c id  value  of 20 and ft t o t a l  

a c i d i t y  o f 37.
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Case I l l s  A p a t ie n t  o f Doctor Marvin Menard. E . W.j w h ite  m ale; age 

46# had a p o s te r io r  gastro -en terostom y,done i n  1919 because o f  a  

duodenal u lc e r  which d id  n o t respond to  a S ippy reg im e. This gave 

him alm ost com plete r e l i e f  o f h is  symptoms u n t i l  1931# and th e n  a 

r e tu r n  o f th e  e p ig a s tr ic  d i s t r e s s  and bu rn ing  n e c e s s i ta te d  an  adherence 

t o  a  b land  d i e t  w ith  a l k a l i e s .  Only a  p a r t i a l  subsidenoe o f h is  

com plaints was e f fe c te d  and i n  October# 1934# s i l i c a  th e rap y  was 

i n s t i t u t e d .  H is symptoms d isappeared  e n t i r e ly  w ith in  a  few days and 

he has not experienced  any  re a l  d isco m fo rt d e sp ite  th e  f a c t  t h a t  he 

i s  ta k in g  a  re g u la r  d ie t  w ith o u t any a lk a l i e s .  This p a t ie n t  f in d s  

i t  i s  n ecessa ry  fo r him to  continue on sm all doses o f  s i l i c a  in  order 

t o  rem ain  e n t i r e ly  f r e e  o f com pla in ts. He has gained  16 pounds in  

w e ig h t, f e e ls  much s tro n g e r  and is  a b le  t o  work. Ho roen tgeno log ic  

s tu d ie s  or g a s t r ic  an a ly ses  were made j u s t  p r io r  to  th e  s t a r t  o f th e  

s i l i c a  th e ra p y .
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Case IV, #17585. H. R .j  w h ite  m ale; age S3, on adm ission  t o  th e  

h o s p i ta l  January  18, 1934, complained o f  a  ra th e r  co n stan t 

e p ig a s tr ic  p a in , sharp  in  c h a ra c te r ,  o f two weeks' d u ra tio n . This 

fo llow ed  d i r e c t ly  a f t e r  an a t ta c k  o f in fe c tio u s  m ononucleosis.

Symptoms of a  vague e p ig a s tr ic  d i s t r e s s  a f t e r  m eals had been 

p re se n t fo r  a  y e a r . The p a in  on adm ission was most sev e re  from 

1 t o  4  hours a f t e r  m eals and was re lie v e d  by  soda fo r  a  b r i e f  

p e r io d . P h y s ic a l exam ination rev ea led  a f a i r l y  w e ll  nourished  

man. His t e e t h  were i n  poor c o n d itio n . S l ig h t  ten d e rn ess  and 

r i g i d i t y  were p re se n t in  th e  e p ig as triu m  and th e  l e f t  upper 

quadrant© The s to o ls  con tained  o c cu lt blood# The u r in a ly s is  

and Kahn r e a c t io n  were n e g a tiv e . A la rg e  n iche on th e  le s s e r  

cu rv a tu re  o f th e  stom ach, r a th e r  high in  th e  pars media was found 

on ro en tg en o lo g ic  exam ination . No evidence of improvement of 

h is  symptoms could b e  no ted  a f t e r  15 days on a s t r i c t  S ippy regim e.

An Ewald t e s t  meal done w hile  th e  p a t ie n t  was on th i s  regime showed 

f r e e  hydroch lo ric  a c id  o f 18 and a  t o t a l  a c id i ty  of 56 . He was 

th e n  given s i l i c a  and a  b lend  d i e t .  The a lk a l i e s  w ere d isco n tin u ed . 

An a n a ly s is  o f th e  g a s t r i c  co n ten ts  a t  t h i s  tim e gave f r e e  h yd roch lo ric  

a c id  o f 21 and a  t o t a l  a c id i ty  o f 48 . A com plete r e l i e f  of' symptoms 

was ob ta ined  in  two days and th e r e  has b een  no r e tu rn  of h is  symptoms. 

The roen tg en o lo g ic  exam ination  February 26 , 1934, re v e a le d  th e  u lo e r 

t o  be p r a c t i c a l ly  h ea led . A g a in  of 20 pounds in  w eigh t has
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o c cu rred . He now has no symptoms (A p ril 1935) r e fe ra b le  t o  t h e  

u lc e r a t io n  of h is  stom ach and is  on a re g u la r  d i e t .  He 

d isco n tin u ed  e n t i r e ly  th e  in g e s t io n  o f s i l i c a  two months a f t e r  

d isoharge  from th e  H o sp ita l ,  which was on February 9 , 1934.
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Ca.se 7# 12*, W. W. j w h ite  m ale) u-ge 51# developed p a in  in

h is  epigastrium # appearing  one hour a f t e r  meals# th r e e  years  

p r io r  to  h is  adm ission  to  th e  h o s p i ta l  i n  A ugust, 1953.

This p a in  was r e l ie v e d  by food# sodium b ic a rb o n a te  o r  v o m itin g .

The com plain ts w ere  much more sev ere  d u rin g  th e  fo u r  months 

im m ediately p reced ing  h is  e n try  in  th e  h o s p i ta l .  No t a r r y  

s to o ls  were ev er observed* Ambulatory trea tm en t in  th e  

O u t-P a tien t C lin ic  f o r  months d id  no t r e s u l t  i n  any improvement.

The p h y s ic a l exam ination re v e a le d  a  r a th e r  gaunt in d iv id u a l 

w ith  no s ig n i f ic a n t  p o s i t iv e  f in d in g s .  The u r in a ly s is  and th e  

Kahn r e a c t io n  were negative*  A g a s t r ic  a n a ly s is  a f t e r  an 

Evald t e s t  meal gave a  f r e e  hyd ro ch lo ric  a c id  value  o f 72 and a 

t o t a l  a c id i ty  o f 96. By ro en tg en o lo g ic  exam ination th e  duodenal 

bu lb  was found to  be deform ed. The p y lo rus was somewhat s p a s tic  

b u t w ith  no ev idence o f o b s tru c t io n .

He was k e p t on a  s t r i c t  S ippy regime in  th e  h o s p ita l  

fo r  fo u r days and th e n  tre a tm e n t w ith  s i l i o a  was s t a r t e d .  A 

r e g u la r  d i e t  was allow ed  and sodium b ic a rb o n a te  was g iv en  fo r  

th e  r e l i e f  o f any e p ig a s tr ic  d i s t r e s s  he m ight have* His 

symptoms w ere r e l ie v e d  w ith in  s ix  days. Sm all doses o f  diatom aoeous 

e a r th  w ere con tinued  u n t i l  November# 1953. He was fo llow ed  u n t i l  

March, 1934# and no r e tu r n  o f h is  com plain ts had  occurred* He had 

gained  28 pounds in  w e ig h t. I t  has not been p o s s ib le  to  fo llo w

th is  p a t ie n t  s in c e  th e  s p r in g  of 1934*
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Cave V I, #19560 . 0 . G. j w h ite  m ale; age 4 3 , had had vague

e p ig a s t r ic  p a in  s in c e  1918, appearing  from  two to  th r e e  hours 

a f t e r  m eals. His symptoms had been more se v e re  s in c e  1929.

Treatm ent f o r  a  duodenal u lc e r  in  -the h o s p i ta l  and in  th e  

O u t-P a tien t C lin ic  by th e  Sippy regime r e s u l te d  i n  on ly  

p a r t i a l  r e l i e f .  A ttem pts to  resume h is normal a c t i v i t i e s  

caused a  recrudescence  o f  h is  symptoms. A lo s s  o f  w eight 

o f  24 pounds was no ted  in  th e  th r e e  years p reced ing  th e  

tre a tm e n t w ith  s i l i o a .  No t a r r y  s to o ls  were ever observed .

The ro en tg en o lo g ic  exam ination  in  A ugust, 1933, rev ea led  a 

saucer-shaped  d e p re ss io n  on th e  g re a te r  cu rv a tu re  o f  th e  

duodenum. The g a s t r i c  a n a ly s is  a f t e r  an  Ewald t e s t  meal gave a 

f r e e  h y d ro ch lo ric  a c id  o f  45 and a  t o t a l .a c id i ty  o f  63 . The 

s to o ls  con tained  o c cu lt b lood and th e  Kahn r e a c t io n  was n e g a tiv e .

The p a t ie n t  was l a s t  adm itted  to  th e  H o sp ita l i n  F ebruary , 

1934, fo r  a  t r i a l  w ith  s i l i c a  th e ra p y , to  be fo llow ed  i f  t h i s  was 

u n su ccessfu l by s u rg ic a l  in te rv e n t io n .  A b la n d .d ie t  was p re sc r ib e d  

and sodium b ic a rb o n a te  was given o c c a s io n a lly  fo r  th e  r e l i e f  of 

e p ig a s tr io  d i s t r e s s .  He became symptom f r e e  w ith in  two weeks and 

was fo llow ed  in  th e  O u t-P a tien t C lin ic .  O ften , a  sense  o f fu l ln e s s  

was experienced  in  h is  e p ig as tr iu m , y e t, w ith o u t approach ing  the  

s e v e r i ty  o f  h is  form er com pla in ts. He con tinued  th e  in g e s t io n  o f a 

te asp o o n fu l of s i l i c a  every  seconddday as he s a id  th a t  th i s  p reven ted  

e p ig a s t r i c  d i s t r e s s .  However, on A p ril  30 , 1935, a p e r fo ra t io n  of a n  

u lc e r  on th e  g re a te r  c u rv a tu re  o f th e  duodenum n ear th e  py lorus
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oscuprsds His symptoms had. b s s i  mors s 6 ? s rs  fo r  th s  p rso sd isg  th r s s  

weeks and he had ta k en  only one te asp o o n fu l of s i l i c a  each n ig h t 

during t h i s  p e r io d . At o p e ra tio n  no th ing  rem arkable was noted 

in  th e  o o n d itio n  off t h e  rem ainder o f  t h e  stomach o r i n te s t in e s .

A sim ple c lo su re  was e a s i ly  e f fe c te d  and no o b s tru c tio n  was p re se n t.
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Case V II, #29512. F . G .j -white m ale; age 40, complained c h ie f ly  

o f  e p ig a s t r ic  d i s t r e s s  a f t e r  meals whioh had been p re se n t s in c e  th e  

World. War* The sense  o f  fu l ln e s s  and burn ing  would occur from 

two to  th re e  hours a f t e r  m eals. Treatm ent i n  th e  O u t-P a tien t 

C lin ie  s in c e  1951 w ith  d ie ts  and a lk a l ie s  gave him some r e l i e f .

The ro en tg en o lo g ic  exam ination re v e a le d  a  deform ity  on th e  le s s e r  

cu rv a tu re  o f th e  duodenum. A g a s tr ic  an a ly s is  fo llow ing  an  Bwald 

t e s t  meal showed f re e  h y d ro ch lo ric  a c id  o f 61 and a t o t a l  a c id i ty  

o f 85. He en te red  th e  h o s p ita l  on September 29 , 1954, because o f 

continuous e p ig a s tr io  p a in  and t a r r y  s to o l s .  He was g iv en  s i l i o a ,  a  

bland d ie t  and o c c a s io n a lly  some sodium b io a rb o n a te . The p a in  

d isappeared  and th e  s to o ls  became f r e e  of b lood  w ith in  a  w eek. He 

was follow ed in  th e  O u t-P a tien t C lin ic  u n t i l  F ebruary , 1955, and 

only  a t  in te rv a ls  had had s l ig h t  e p ig a s tr io  d isco m fo rt. A re g u la r  

d ie t was b e in g  ta k e n , to g e th e r  w ith  a  sm all amount o f s i l i c a .  A 

gain  o f  10 pounds in  w eight was n o ted  and he s ta te d  th a t  he f e l t  

b e t t e r  s in c e  ta k in g  s i l i o a  th an  he had f e l t  i n  y ea rs .
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Case V III , #30783. E . D .j w h ite  m ale; age 44 , was adm itted  to  

th e  h o s p ita l  O ctober 2®, 1934, because o f m elena, extreme 

weakness and co n s id e rab le  e p ig a s tr io  d i s t r e s s .  A ty p ic a l  

h is to ry  o f  a  p e p tic  u lc e r  of 8 y ears  d u ra tio n  could be o b ta in e d .

On ad m ission , th e  hemoglobin.was 70^. A s t r i c t  Sippy regime 

was i n s t i t u t e d  a t  f i r s t  and th e n  s i l i c a  th e ra p y  was s u b s t i tu te d  

on November 2 , 1934. A ra p id  improvement was no ted  and he was 

d isch a rg ed  t o  th e  O u t-P a tien t C lin ic  on November 14, 1934. A 

s o f t  d i e t ,  s i l i c a  and iro n  ammonium c i t r a t e  were p re sc r ib e d  in  

th e  c l in ic .  The r  oentgenolog ic  exam ination  on November SO, 1934, 

re v e a le d  an  nace  o f  c lubs" defo rm ity  o f th e  duodenum. Another 

exam ination  on March 19 , 1935, shewed th e  duodenal bu lb  to  be 

c o n tra c te d  and no ap p aren t a c t iv e  u lc e r a t io n .

T his p a t ie n t  i s  new a b le  to  tak e  a  b lan d  d ie t  w ith o u t 

any d isc o m fo rt. A re g u la r  d i e t  causes much e p ig a s t r ic  d i s t r e s s .  

However, he has gained  9 pounds in  w eight and h is  s t r e n g th  i s  

a lm ost back to  norm al. He b e lie v e s  th a t  he has experienced  

more r e l i e f  on s i l i c a  th e ra p y  th a n  on any o th e r type  of m edication  

he has tak en  s in ce  th e  onset o f h is  symptoms e ig h t years ago.

He i s  com fortab le  as long as he does no t a ttem p t h) do any p h y sio a l 

w ork.
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Case IX, #35239# J* M.; w h ite  m ale; age 50 , had had symptoms

r e fe ra b le  t o  a  duodenal u lc e r  f o r  fo u r y e a rs . In  March, 1933, 

he began a tte n d in g  th e  O u t-P a tien t C lin ic  and a  b land  d i e t  w ith  

a lk a l ie s  was p re s c r ib e d , w hich gave no r e a l  r e l i e f .  The roen tgeno log ie  

exam ination on Maroh 14, 1934, re v e a le d  an u lc e r a t io n  on the l e s s e r  

cu rv a tu re  o f  th e  duodenum. A g a s t r i c  a n a ly s is  a f t e r  an  Ewald t e s t  

meal on March 22, 1934, gave a  f r e e  h y d ro ch lo ric  a c id  of 80 and 

a  t o t a l  a c id i ty  o f  100# No t a r r y  s to o ls  w ere ev er observed . As 

no improvement was no ted  on am bulatory tre a tm e n t he was r e fe r re d  t o  • 

th e  h o s p i ta l  on February  2 , 1935, fo r  a  s t r i c t  S ippy regim e. This 

b e n e f ite d  him g r e a t ly  and he was d isch arg ed  on February  21, 1935.

A r e tu r n  o f h is  symptoms was reco rd ed  on a  v i s i t  t o  th e  c l in io  on 

March 15, 1935, and s i l i c a  th e ra p y  was th e n  i n s t i t u t e d .  He was 

t o ld  to  ta k e  any d ie t  he d e s ir e d . H is c o n d itio n  r a p id ly  improved.

At p re se n t he i s  on a  r e g u la r  d ie t  and f e e ls  muoh s tro n g e r . The 

q u a n tity  o f s i l i c a  b e in g  ta k e n .h a s  a lso  been d ecrea sed .
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Case X, #30024. C. F . j  w hite  m ala; age 57, was adm itted  to  th e  

h o s p i ta l  on October 11, 1934, w ith  th e  com plain t o f  a  sh a rp , 

gnawing p a in  in  h is  ep ig as triu m  w hich appeared  soon a f t e r  m eals.

T his p a in  was f i r s t  n o tic ed  th re e  months p r io r  to  adm ission and 

had been  p a r t i c u la r ly  sev ere  fo r  t h e  l a s t  month. No t a r r y  s to o ls  

were n o ted . Roentgenologic exam ination  on O ctober 16, 1934, rev ea led  

a  la rg e  n iche  on th e  le s s e r  c u rv a tu re  o f  th e  p a rs  media o f th e  stom ach.

A n iche  on th e  su p e r io r  su rface  of t h e  duodenal bulb  about 2 cm. in  

w id th  and 2 cm, in  dep th  was a lso  dem onstra ted . A g a s tr ic  a n a ly s is  

on October 15, 1934, fo llo w in g  an Bwald t e s t  meal gave a f r e e  

h ydrooh lo rio  a c id  o f  46 and a  t o t a l  a c id i ty  o f 62 . The Kahn r e a c t io n  

was n e g a tiv e . O ooult b lood was p re sen t i n  b o th  th e  s to o l  and th e  

g a s t r ic  c o n te n ts . A m odified  Sippy regim e was c a r r ie d  out fo r  e lev e n  

days w i th  l i t t l e  symptomatic improvement. S i l io a  and a bland d i e t  were 

begun on October 22, 1934, and a s a t i s f a c to r y  response was o b ta in ed . 

A nother roen tgeno log io  exam ination on November 9, 1934, showed the  

g a s t r ic  u lc e r ,  p re v io u s ly  dem onstrated , to  have deoreased about one- 

t h i r d  to  i t s  o r ig in a l  s i z e .  No change was no ted  in  th e  duodenal 

d e fo rm ity . At a  t h i r d  exam ination  on February 12, 1935, only a  sm all 

s c a r  was p re se n t a t  the  s i t e  o f  th e  la rg e  g a s t r ic  u lo e r .  The duodenal 

defo rm ity  remained unchanged. U n fo rtu n a te ly , he had n o t been e n t i r e ly  

r e l ie v e d  o f  h is  com plaints when he v o lu n ta r i ly  d isco n tin u ed  tre a tm e n t in  

th e  l a t t e r  p a r t  o f February, 1935.
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Case X I, =$29234. W, Gr. j w h ite  m ale; age 59, had a  sim ple c lo su re  

o f a  p e rfo ra te d  duodenal u lc e r  i n  F eb ruary , 1933. He had had 

symptoms r e f e ra b le  t o  th i s  u lo e r  fo r  only  f iv e  w eeks. His c o n d itio n  

rem ained e x c e lle n t d e s p i te  no m ed ication  or d i e t  u n t i l  A ugust, 1934. 

Then a  sh a rp  bu rn ing  p a is  a f t e r  s e a ls  appeared i s  h is  ep ig astriu m s 

Ho t a r r y  s to o ls  w ere no ted  and no s ig n s  o f  o b s tru c tio n  were p re s e n t .

On September 24, 1934, he was adm itted  t o  t h e  h o s p ita l  and s i l i o a  

th e ra p y  was i n s t i t u t e d ,  to g e th e r  w ith  a  s o f t  d i e t .  An immediate 

improvement was noted  and he was d ischarged  on O ctober 5 , 1934, to  

th e  O u t-P a tien t C lin ic . U n fo rtu n a te ly , he d id  n o t r e tu r n  t o  th e  

c l in ic  and thus no rnenbgenoiogic  exam ination  was p o s s ib le .  However, 

he d id  v i s i t  th e  S u rg ica l Follow-Up C lin ic  on February  24, 1935, and 

h i s  general c o n d itio n  a t  t h a t  tim e was e x o e lle n t .  He was ta k in g  a 

re g u la r  d ie t  w ith o u t a lk a l i e s ,  and had d isco n tin u ed  s i l i c a  a  week a f t e r  

h is  d isc h a rg e  from  th e  h o s p i ta l .  Ho g a s t r ic  a n a ly s is  is  reco rd ed  in  

h is  c h a r t s .  One cannot be c e r ta in  of. th e  ro le  of. s i l i c a  in  th e  f i n a l  

r e s u l t  in  th is  c a se .
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Case X II, #9422, E . S . i  w h ite  m ale; age 39, had had. e p ig a s tr ic  d i s t r e s s  

w ith  seaso n al v a r ia t io n s  fo llow ing  meals fo r  a  p e rio d  o f seven y e a r s .  

P o s i t iv e  roen tg en o lo g ie  ev idence o f a  duodenal u lc e r  w ith o u t o b s tru c t io n  

was p re s e n t .  A g a s tr ic  a n a ly s is  on J u ly  27, 1933, fo llo w in g  an Ewald 

t e s t  meal rev ea led  a f r e e  h y d ro c h lo ric  a c id  o f 41 and a  t o t a l  a c id i ty  

o f 6 6 . No s a t i s f a c to r y  resp o n se  could be o b ta in ed  w ith  d ie ts  and 

a lk a l ie s  and he was h o s p i ta l iz e d  on August 27, 1933, fo r  s u rg ic a l  

in te rv e n tio n . S i l i c a  th e rap y  was t r i e d  fo r  one week w ithou t any  

improvement. A g sstro -en te ro sto m y  was th e n  done and  as a  r e s u l t  he 

has experienced  alm ost com plete r e l i e f  o f a  11.h is  symptoms. A g a in  

o f  26 pounds in  w eight s in ce  h is  d isch arg e  from  th e .h o s p i ta l  was reco rded  

in  F eb ruary , 1935.
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Case X II I , #15227. J .  (J .; -white m ale; age 4 7 , has been  a tte n d in g  

th e  O u t-P a tien t C lin ic  s in c e  December, 1932, because o f p a in  in  

h is  ep ig as triu m  -which appeared  one to  two hours a f t e r  meals and 

whioh was r e l ie v e d  by food and soda . The ro en tg en o lo g ic  f in d in g s  

were su g g es tiv e  of an u lc e r  in  th e  r r e -p y lo r io  re g io n  o f th e  stos®.oh.

A g a s t r ic  a n a ly s is  on Deoember 10, 1933, fo llo w in g  a n  Ewald t e s t  meal 

gave a  f r e e  h y d ro c h lo ric  a c id  of 48 and a  t o t a l  a c id i ty  o f  64.

This p a t ie n t  was t r e a te d  w ith  d ie t s  and a lk a l ie s  i n  th e  O ut-Patienb 

C lin io  and was h o s p ita l iz e d  f o r  a  S ippy regime from November 28 , 1933, 

to  December 22, 1933, w ith  no n o tic e a b le  improvement o f  h is  symptoms.

As h is  com plain; s became much worse d e sp ite  an  adherence t o  h is  d i e t  

and a l k a l i e s ,  s i l i o a  th e ra p y  was in s t i t u t e d  on March 29 , 1935* A 

s a t i s f a c to r y  response  was o b ta in ed  and he i s  .now on a  re g u la r  d i e t  w ithou t 

a lk a l ie s  and has no e p ig a s tr io  d i s t r e s s .  However, du rin g  th e  extended 

p e rio d  o f  h is  trea tm en t s e v e ra l  periods, o f  a  r e l a t i v e  rem iss io n  o f  h is  

com plaints have occurred  la s t in g  as  long as  a  month.
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Case XIV, #51152. H. B. ; w h ite  m ale; age 55 , d a tes  th e  onset of 

h is  symptoms to  Jan u ary , 1933, when he experienced  severe e p ig a s tr ic  

d i s t r e s s  a n i vomited a  sm all amount of b lo o d . He was ad m itted  to  

th e  C h r is t  H o sp ita l and was p laced  on a  s t r i c t  S ippy regim e f o r  s i x  

weeks and was much improved. Ambulatory m edioal trea tm en t fo r  a  

duodenal u lc e r  was th e n  in s t i tu te d  and th is  gave only  p a r t i a l  r e l i e f .  

H o s p i ta l iz a t io n  m s  ag a in  n ecessa ry  i n  Ju n e , 1934, because o f t a r r y  

s to o l s ,  e p ig a s tr io  p a in  and p e r s i s te n t  v o m itin g . He was d isch a rg ed  

a f t e r  f i v e  weeks on th e  S ippy regime and was followed in  th e  

O u t-P a tien t C lin ic  where a  d i e t  w ith  a lk a l i e s  was p re s c r ib e d . A 

ro en tg en o lo g ic  d ia g n o s is  o f duodenal .u lc e r  w ith o u t o b s tru c tio n  was 

made in  J u ly ,  1934. His course was f a i r l y  s a t i s f a c to r y  u n t i l  O ctober, 

1934, when t a r r y  s to o l s , hematemesis and v io len t e p ig a s tr io  p a in  

re -a p p ea re d . Again he was adm itted  t o  th e  H o sp ita l and t h i s  tim e 

s i l i c a  th e rap y  m s  i n s t i t u t e d .  An e x c e lle n t  symptomatic re sp o n se  was 

ob ta in ed  and he m s  d ischarged  a f t e r  a  s ta y  of 9 days. His hemoglobin 

m s  85^ and h is  Kahn r e a c t io n  was n e g a tiv e . Ten days l a t e r  he was 

re -a d m itte d  because of th e  renewed onset o f t a r r y  s to o l s ,  e p ig a s t r io
i

d is t r e s s  and hematemes i s .  The m edical s t a f f  f e l t  t h a t  a  s t r i c t  

Sippy regim e was in d ic a te d  and t h i s  m s  fo llw re d  fo r  th r e e  weeks w ith  

a  s a t i s f a c to r y  r e s u l t .  He has been a tte n d in g  th e  O u t-P a tien t C lin ic  

r e g u la r ly  and a  s t r i c t  adherence to  a  b land  d i e t  w ith  a lk a l ie s  has 

g2.ven him only  p a r t i a l  r e l i e f .  U n fo rtu n a te ly  no gaB tric  a n a ly s is  is 

reoorded  i n  h is  c h a r ts .  He weighed 190 pounds in  1933 and 125 pounds 

in  A p r i l ,  1935. No reo en t roen tgeno log io  exam inations have bean done.
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C O M M E N T

I t  is  recogn ized  t h a t  t h e  fo rego  la g  group of cases is  

e n t i r e ly  inadequate  to  j u s t i f y  any f i n a l  co n c lu sio n  as t o  th e  e f f ic a o y  

o f diatomaoeous e a r th  in  th e  tre a tm e n t of p e p tic  and m arginal u l c e r s .  

However, th e  evidence i s  q u i te  su g g es tiv e  t h a t  t h i s  m ed ication  was of 

decided  in flu en c e  in  th e  favorab le  r e s u l t s  which were obtained* I t  

would be most u n lik e ly  th a t  th e  improvement was a  m a tte r o f chance as 

th e  p a t ie n ts  were fo r  th e  most p a r t  h ig h ly  r e f r a c to r y  to  th e  S ippy 

regim e. Y et, c au tio n  in  a t t e s t in g  th e  b e n e f ic ia l  e ffo o ts  o f  s i l i c a  i s  

made n eoessary  when one co n sid ers  th e  innum erable drugs which have 

been recommended i n  th e  trea tm en t o f p e p tic  u le e r s  and which l a t e r  

have been d isc a rd e d .

I t  is  in te r e s t in g  to  compare th e  r e s u l t s  in  t h i s  s e r ie s  

w ith  th e  experience  o f th e  m ountaineers. They, to o ,  have found i t  

n eo essary  t o  co n tin u e  in d e f in i te ly  th e  in g e s t io n  of " f in e  r i v e r  sand" 

in  sm a lle r  amounts in  o rd e r to  avo id  a re c u rre n c e  of th e i r  symptoms. 

This a g re e s  w ith  th e  concept o f Emery and Monroe who b e lie v e  th a t  once 

th e  d isea sed  process is  w e ll  e s ta b lis h e d  i t  ten d s  to  p e r s i s t  to roughou t 

l i f e .  No s t a t i s t i c s  ward found w hich gave the  evidence o f p ep tio  

u lo e r  among w orkers exposed to  s i l i o a  d u s t .  - In q u iry  among p h y sic ian s  

who se e  many oases o f s i l i c o s i s  g ives th e  im pression  th a t  p ep tio  u lc e r s  

a re  no t uncommonly found in  a s s o c ia t io n  w ith  s i l i c o s i s  of th e  lungs*
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C O N C L U S I O N S

1 . A r a th e r  d e f in i te  fa v o ra b le  in flu en c e  was ex e rted  by fin e ly - 

powdered diatom aceous e a r th  fo llow ing  i t s  o ra l  a d m in is tra tio n  to  

p a t ie n ts  w ith  p e p tic  and m arg inal u lc e r s  /riio had been r e f r a c to r y  

t o  th e  u su a l m edical tre a tm e n t.

2 . The b e n e f ic ia l  e f f e c t  o f  diatomaceous e a r th  may be a sc r ib e d

to  one or more o f th e  fo llo w in g  mechanisms i (a ) M echanical c leansing  

o f  th e  u lc e r ;  (b) A dso rp tion  o f to x ic  p ro d u c ts ; (c )  Looal s tim u la tio n  

o f  th e  amoeboid a c t i v i t y  o f th e  phagocytes i n  th e  b ase  o f  th e  u lc e r  

and* (d) S tim u la tio n  of th e  p r o l i f e r a t i o n  o f  g ra n u la tio n  t i s s u e  in  

th e  b ase  o f th e  u lc e r  as  a  r e s u l t  o f  th e  l ib e r a t io n  o f  c o l lo id a l  s i l i c i c  

a c id  from th e  p a r t i c l e s  o f  s i l i c a  which have been p hagocy tized .

S . Diatomaceous e a r th  ap p aren tly  does no t cu re  or remove th e  underly ing  

cause o f p e p tio  u lc e r  once th e  d isea sed  p rocess  has become w e ll 

e s ta b lis h e d , a s  i s  w itn e sse d  by th e  n e c e s s i ty  fo r  th e  co n tin u ed  

in g e s t io n  o f s m a ll  amounts of s i l i c a  in  order to  m a in ta in  symptomatic 

r e l i e f ,

4 , A s tu d y  which re v e a le d  a  s l ig h t  a d so rp tio n  o f  diatom aceous e a r th  

from th e  g a s t r o - in t e s t i n a l  t r a c t  makes i t  l ik e ly  t h a t  th e  b e n e f ic ia l  

e f f e c t  i s  pu re ly  lo c a l  on th e  u lc e r .

5 ,  In g e s tio n  of diatom aceous e a r th  is  devoid o f  danger to  t h e  k id rey s  

and o th e r in t e r n a l  organs*
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IX.

THE ROLE OF SILICON IK OTHER DISEASED COOT)IT IONS 

SILICON AND CARCINOMA

The tre a tm e n t o f  oaroinoma w ith  compounds co n ta in in g  

s i l i c o n  has been  recommended by many a u th o rs .  The evidence of 

i t s  b e n e f ic ia l  e f f e c t  is  not convincing* yet. i s  w o rth y  o f a  b r i e f

—.aIs - 4* ■» —

L eriche  summarized th e  r e p o r ts  i n  th e  l i t e r a t u r e  

which a re  su g g es tiv e  t h a t  th e  s i l i c o n  co n ten t o f th e  s o i l  i s  of 

in f lu e n c e  on th e  re g io n a l frequence o f  m alignan t le s io n s .  He 

m entioned th e  work of Nason, in  England; K olb, in  Germany;

P r ln tz in g , i n  I t a l y ;  B arth , i n  S w itze rlan d  and Tchok, in  France 

w hich re v e a le d  an  in o rea se  i n  th e  d e a th  r a t e  from  oaroinoma in  

th o se  re g io n s  c o n ta in in g  le s s  s i l i c o n .  Kuhn has review ed th e  use 

o f  s i l i c o n  i n  th e  trea tm en t o f carcinom a. Sohuh (1854) re p o rte d  

fav o rab le  r e s u l t s  a f t e r  th e  o ra l  a d m in is tra tio n , o f powdered s i l i o a  

in  two p a t i e n t s .  B attye  (1874) b e lie v ed  he could r e ta r d  th e  growth 

o f  m alignant tum ors by th e  o ra l  a d m in is tra tio n  o f  f in e ly  powdered 

s i l i c a .  Z e l le r  (1912) noted  encouraging r e s u l t s  i n  s k in  carcinoma 

a f t e r  th e  o ra l  a d m in is tra t io n  o f  calc ium  and sodium s i l i c a t e .  The 

supplem entary  a id  o f  an a rsen io  and m ercury p a s te  t o  the  lo c a l  le s io n  

was s a id  t o  h a s te n  h e a lin g t Kuhn could n o t c o rro b o ra te  Z e l le r 's  

f in d in g s . N e ith e r was Lobz im pressed w ith  th e  c l i n i c a l  r e s u l t s  

fo llo w in g  Z e l l e r ’8 mode o f tre a tm e n t. P o llo ck  observed a  com plete 

d isap p earan ce  o f a l l  c l i n i c a l  s ig n s  o f  a n  adeno-oarcinom a of th e  

ston&oh w ith  m e tasta ses  to  th e  l i v e r ,  confirm ed by  b io p sy , a f t e r  the  

o r a l  a d m in is tra tio n  o f  a  s i l i c a t e  p re p a ra t io n . The p a t ie n t  was
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follow ed fo r  two y e a rs . N e tro l i tz k i  recommended s i l i c a  a f t e r  

o p e ra tio n  to  -prevent re c u rre n c e  of carcinoma* The homeopaths 

a d v ise  sodium s i l i c a t e  per os -for "adenoma of. th e  b re a s ts "  (Zimmer). 

Kent gave s i l i c a  i n  th e  tre a tm e n t o f "w arty  growths and blood 

tum ors" .

The m o r ta l i ty  s t a t i s t i c s  o f  C o llis  -and Yule a re  

o f much i n t e r e s t .  A h ig h e r in c id en ce  of carcinoma was found in  

w orkers exposed t o  s i l i o a  d u s t th a n  i n  the g en e ra l p o p u la tio n  of 

th e  same ag e .
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SILICON IN DERMATOLOGY

S ie b e r t  has g iven  an  e x c e lle n t rev iew  o f the  various 

p re p a ra tio n s  c o n ta in in g  s i l i c o n  which have found use  in  derm atology. 

He though t s i l i c o n  was an e s s e n t ia l  elem ent f o r  c e l l  protoplasm  

an^ t h a t  t h e  s i l i c a t e s  were b e n e f ic ia l  in  th o se  s k in  cond itions 

o f  l a t e r  l i f e  which were a s so c ia te d  w ith  a  decrease  o f th e  s i l i c o n  

co n ten t o f th e  body* Freund b e liev ed  s e n i le  p ru r i tu s  and eczema 

were p a r t i c u la r ly  b e n e f ite d  by s ilic o n *  . L u ith le n  adv ised  sodium 

s i l i c a t e  in  p s o r ia s i s ,  fu ru n c u lo s is  and a r t e r io s c l e r o s i s .  V essie  

recommended s i l i c a  in  fu ru n c u lo s is , ab sce sses  and f i s tu la s *  Some 

o f  th e  p rep a ra tio n s  a r e  a p p lie d  e x te r n a l ly  and o th e rs  a re  taken  per 

o s . Zuckmayer in je c te d  o o l lo id a l  s i l i c i c  a c id  in tra -m u se u la r ly  

in  fu ru n c u lo s is . Unna a p p lie d  diatomaceous e a r th  to  chronic leg  

u lc e r s  and d eoub itu s u lc e rs  w ith  good r e s u l t s .  The m echanical 

c lea n s in g  and a d so rp tio n  of s e c re tio n s  w ere though t to  be re sp o n s ib le  

fo r  th e  b e n e f ic ia l  e f fe c t*  The homeopaths a re  a rd e n t advocates 

o f  s i l i c a  p e r  os in  a l l  pyogenic in fe c tio n s  o f  th e  s k in .  (K ent; 

P ie ro e i Pharmacopeia of th e  Aster. I n s t ,  o f Homeopathy).
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DIATOMACEOUS EARTH IN THE! TREATMENT OF PAPILLOMATA 

AND SEVERE HEMORRHAGIC CYSTITIS OF THE URINARY BLADDER.

A s tu d y  o f th e  e f f e c t  o f  diatom aceous e a r th  on 

w arts  was made in  v iew  of th e  p ra is e  accorded th is  m a te r ia l  as a

n e w u j s o f l m  r « u 5 G j T *  x i\j»»g t s r ,  i /U v  o v i c i v u v v  i i u s  u w t  c o n c l u s i v e

t h a t  th e  lo c a l  a p p l ic a t io n  o f s i l i c a  ex erted  a  b e n e f ic ia l  

in flu en c e  on w arts  of th e  hand, th e  f e e t  o r th e  g e n i t a l i a .  Three 

cases o f inoperab le  p ap illo m ata  o f the  b la d d e r were g iven  in je c t io n s  

o f a  w atery  su sp en sio n  of diatomaceous e a r th  during  th e  course  of 

th e  above in v e s t ig a tio n  and r a th e r  s u rp r is in g  r e s u l t s  w ere ob ta in ed .

The hem aturia  c lea re d  up and th e  p a p il la ry  p ro je c tio n s  became much 

le s s  n o tic e a b le . In  two cases i t  was f e l t  t h a t  th e  apparen t 

decrease  in  s iz e  o f  th e  p ap illo m ata  would have p erm itted  a  r e s e c t io n  

and in  one in s ta n c e  t h i s  was done w ith  an e x c e lle n t r e s u l t .  No 

co n cre tio n s  were formed in  th e  b la d d e r(fo llo w in g  th e  in je c t io n s  and 

th e  l in in g  ep ith e liu m  was l i t t l e  d is tu rb e d . In  f a c t ,  th e  inflam m ation 

o f th e  b la d d e r  w a ll  appeared to  be fav o rab ly  in flu en ced . This s tu d y  

was extended to  in c lu d e  th r e e  cases o f sev e re  c y s t i t i s  accompanied by 

an in t r a c ta b le  hem atu ria . The r e s u l t s  w ere most g r a t i f y in g  .

A b r i e f  r e p o r t  is  appended of th e  c ase s  o f pap illom ata  

and sev e re  hem orrhagic c y s t i t i s  o f th e  u r in a ry  b la d d e r t r e a t e d  by 

in je c t io n s  o f diatomaceous e a r th .
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Case I ,  #9726. W. P . j  w h ite  m ale; age 70, was adm itted  t o  th e  

h o s p i ta l  on August 4 ,  19S3, w ith  a  f r a c tu re  o f th e  s u rg ic a l neck 

of th e  l e f t  humerus.  He had a  previous h o s p i ta l  adm ission  one 

year p r io r  t o  th i s  acc id en t and  a t  t h a t  tim e  a  d iagnosis o f  

pap illo m ata  o f  th e  b la d d e r  was made. O perative in te r fe re n c e  was 

re fu se d . The hem aturia was no ted  in te r m it te n t ly  and a lo s s  o f f i f t y  

pounds in  w eigh t occurred  during  th e  y ear. The hem aturia was q u ite  

severe  th e  tim e of th e  l a s t  adm ission . A r e te n t io n  c a th e te r  was 

in s e r te d  and i r r ig a t io n s  o f one p e rc en t a c e t ic  a c id  and o n e -h a lf  

p e rc en t sodium p e rb o ra te  s o lu tio n s  were g iven . I t  was n o t p o ss ib le  

to  fu lg u ra te  th e  p ap illo m a ta  due to  th e i r  e x te n t and h is  c o n d itio n  

became so g rave  th a t  no f u r th e r  o p e ra tiv e  procedure was co n sid ered  

ad v isab le  due t o  h is  p re c a rio u s  co n d itio n . T h e re fo re ,p e rm issio n  fo r  

th e  in je c t io n  of a  w a tery  suspension  of diatomaceous e a r th  in to  th e  

u r in a ry  b la d d e r was g iv en . Approxim ately one ta b le sp o o n fu l o f 200 

mesh diatom aceous e a r th  s t i r r e d  up w ith  75 c . c .  o f w a te r was in je c te d  

in to  th e  u r in a ry  b lad d er every  two hours and th e  c a th e te r  clamped o f f  

fo r  tw enty  m inu tes. The b la d d e r was tho rough ly  i r r ig a t e d  w ith  

p h y sio lo g ic  s a l t  s o lu t io n  p r io r  to  each in je c t io n .  The in je c tio n s  

were le s s  numerous as th e  hem aturia c lea red  up . The b le ed in g  ceased 

a f t e r  th re e  days w ith  th e  e x cep tio n  o f  an o ccas io n a l minimal q u a n ti ty  

o f  b lo o d . A cy stoscop ic  exam ination  a f t e r  two weeks o f tre a tm e n t w ith  

diatom aceous e a r th  re v e a le d  a  g re a t decrease  in  th e  s iz e  o f th e  

papillom a and th e  o a u lif lo w e r appearance was not a s  im pressive . L a te r

exam inations re v e a le d  a  more s t r ik in g  d ecrease  i n  th e  s iz e  o f th e  papillom a 

and th e  p a t ie n t  was urged to  have a  supra-pubic  r e s e c t io n  o f  th e  tum or,
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'but he would not give h is consent to  th is  procedure. This patient 

did not return to  the Out-Patient C lin ic  a fter  his discharge from 

the Hospital on October 10, 1923. On January 12, 1934. he 

re-entered the h osp ita l almost exsanguinated with his bladder 

f i l l e d  with c lo ts  of blood and died w ith in  th ree days. The 

hematuria could not be controlled  with irr iga tion s and diatomaceous 

earth. The autopsy revealed a large papilloma in  th e region of the 

l e f t  ureteral o r if ic e  and a very severe aoute neorotising c y s t i t i s .
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Case II#  #17070. A. S . ;  w h ite  m ale; age 46# had p ap illo m ata  o f  

th e  u r in a ry  b lad d er t r e a te d  by fu lg u r& tio n  four y ears  p r io r  to  h is  

adm ission to  th e  h o s p i ta l  on January  7# 1934. Severe hem aturia 

■was h is  c h ie f  com plaint and cy stoscop ic  exam ination o f th e  b lad d er 

re v e a le d  th e  r ig h t  s id e  o f th i s  v iscu s  to  be  covered w ith  a  large#  

fu n g a tin g  tumor which web thought to  b e  in o p e ra b le . A r e te n t io n  

c a th e te r  was in s e r te d  and in s t i l l a t i o n s  o f diatom aceous e a r th  were 

begun. The hem aturia ceased w ith in  a  few days and an o th e r oystosoopic 

exam ination on February 7# 1934, gave th e  im pression  t h a t  th e  

pap illo m ata  had decreased  markedly in  s iz e  and two d i s t i n c t  

pedunculated  p ap illo m ata  cou ld  be d is t in g u is h e d . These w ere ex c ised  

w ith  th e  e l e c t r i c  c au te ry  on February 10# 1934# th rough  a  supra-pubio  

cystom y. His convalescence was slow b u t  u n ev en tfu l and he was 

d ischarged  on A p ril  14# 1934> He was follow ed in  th e  O u t-P a tien t

C lin ic  u n t i l  J u ly ,  1934# a id  had a p p a ren tly  com pletely  recovered  a t  

t h a t  t im e . The m icroscopic d iag n o sis  o f squamous c e l l  carcinom a of 

th e  u r in a ry  b la d d e r was made from th e  tum or removed a t  o p e ra tio n .
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Case I I I ,  #26715. C. B .j w h ite  fem ales age 56, had had re c u rre n t 

p ap illo m ata  of th e  u rin a ry  b la d d e r  fu lg u ra te d  re p e a te d ly  during  th e  

fo u r years  p r io r  to  h e r adm ission  to  th e  h o s p i ta l  September 11, 1933. 

She had been su b jec ted  to  th i s  procedure fo u r tim es d u ring  th e  s ix  

months p reced ing  h er adm ission t o  th e  h o s p ita l  w ithou t c o n tro ll in g  th e  

h em atu ria . I n s t i l l a t i o n s  o f diatom aceous e a r th  were in s t i t u t e d  and 

th e  hem aturia  ra p id ly  c le a re d  up . The c au lif lo w er appearance o f 

th e  p ap illo m ata  la rg e ly  d isappeared  and the  in d iv id u a l papilloma, 

w hich d o tte d  th e  w a ll  o f th e  b la d d e r became rounded and more d is c r e te .  

She was d ischarged  t o  th e  O u t-P a tien t C lin ic  on October 23 , 1953, and 

rece iv ed  th re e  i n s t i l l a t i o n s  p e r week o f diatomaceous e a r th .  A s l ig h t  

hem atu ria  was o c c a s io n a lly  observed . Her symptoms re tu rn e d  in  a l l  

t h e i r  form er s e v e r i ty  s ix  months a f t e r  leav in g  th e  h o s p ita l  and an  

exam ination  d is c lo se d  an in c re a se  in  th e  number and s iz e  o f  th e  

p a p illo m a ta . She d ied  on September 20, 1934, a s  a r e s u l t  o f a 

m assive hemorrhage in to  th e  b la d d e r . No au topsy  was o b ta in ed .
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Case IV, #11068. H. M .| n h ite  juale? 3-go 37 , n&s adm itted  to  

th e  h o s p ita l  on th e  p sy c h ia tr io  s e rv ic e  w ith  a  d iag n o sis  of 

ta b o -p a re s is  on September 2 ,  1933. A r e te n t io n  c a th e te r  was 

in s e r te d  on th e  2 1 s t o f September because o f incon tinence  and 

tw elve  days l a t e r  a g ross hem aturia was n o ted . This became 

w orse d e sp ite  freq u e n t i r r ig a t io n s  and i n s t i l l a t i o n s  o f  diatom aeeuus 

e a r th  were begun. The hem aturia  e n t i r e ly  c le a re d  up in  a  week and 

no re c u rre n c e  o f  t h i s  com plaint ooourred du rin g  th e  rem ainder o f h is  

s ta y  i n  th e  h o s p i ta l .  A oystoscopio  exam ination rev ea led  evidenee o f 

a  sev e re  a cu te  c y s t i t i s .  He d ied  on November 29 , 1933, and no 

a u to p sy  was o b ta in e d .
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Case V, #27600, T. H, } w h ite  fe m a le ; age 23, was adm itted  to  th e  

h o s p ita l  on August 18# 1954# on th e  gyneco log ica l se rv ic e  w ith  a  

d iag n o sis  of a  chronio h i l a t e r a l  s a lp in g i t i s ,  and an  adheren t r e t r o v e r te d - 

u te r u s .  This was com plicated  b y  a cord  b lad d er as a  r e s u l t  o f  a  sp in a  

b i f i d a .  An alarm ing hem aturia  developed s h o r t ly  a f t e r  h e r adm ission  

to  th e  h o s p i ta l  and t h i s  d id  n o t y ie ld  t o  th e  u su a l i r r ig a t io n s  and 

in te r n a l  m ed ica tio n , A b lood t r a n s f u s io n  was re q u ire d . On September 

8 , 1934, b ladder i n s t i l l a t i o n s  o f diatomaoeous e a r th  were begun and th e  

hem aturia  c le a re d  up w ith in  th r e e  d ay s, Cystoscopic exam ination 

re v e a le d  an a c u te  c y s t i t i s  and th e  pyelograms were n o t rem arkab le .

She was d ischarged  to  th e  O u t-P a tie n t C lin ic  on Ootober 4# 1934, and 

no recu rren ce  o f  her hem aturia  has been observed . No o p e ra tiv e  

prooedure was though t a d v isa b le  fo r  h e r o r ig in a l  com plaints a f t e r  th e  

development o f th e  hem atu ria .
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Case V I, #14220. L . B .; co lo red  fem ale; age 56, f e l l  and su s ta in e d  

an in te r t r o c h a n te r ic  f r a c tu re  o f th e  r i g h t  femur on November 7 th , 

1935, She was p laced  on a m odified  R u sse l’ s t r a c t i o n  w ith  a  p in  

through th e  t i b i a .  The u r in a ly s is  o f a  e a th e te r iz e d  specim en on 

adm ission  showed many pus c e l l s  bu t no re d  blood c e l l s .  Repeated 

c a th e te r iz a t io n s  were re q u ire d  a s  she was unab le  t o  vo id  and d rib b led  

c o n tin u a lly . A r e te n t io n  c a th e te r  was in s e r te d  on November 16.

1933, as evidence o f  a  sev ere  c y s t i t i s  accompanied by hem aturia  

became e v id e n t .  The hem aturia d id  n o t d ecrease  w ith  th e  ro u tin e  

i r r ig a t io n s ,  and in s  t i l l ®  tib h a  of* diatori&ee<ousi e a r th  to g e th e r  w ith  

b lad d e r i r r ig a t io n s  w ith  one p e rcen t a o e tio  a c id  were begun on 

November 20, 1953. The hem aturia was com pletely  checked w ith in  

s ix  days and th e  u rin e  rem ained fre e  o f  b lood u n t i l  h e r death  on 

December 10, 1933. The au to p sy  rev ea led  among o th e r le s io n s  an  

a cu te  and ch ron ic  c y s t i t i s  w ith  a p y e lo n e p h r i t is .

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



-72-

C O M M E N T

I t  is  d i f f i c u l t  to  e x p la in  th e  ap p aren t b e n e f ic ia l  

e f f e c t  ex erted  by i n s t i l l a t i o n s  o f diatom aceous e a r th  in  th e  th r e e  

p a t ie n ts  w ith  p ap illo m a ta  of th e  b lad d e r . From t h e i r  subsequent 

course  i t  m a y b e  in fe r r e d  t h a t  th e  bases o f th e  p ap illo m ata  were 

n o t a f f e c te d .  However, th e  v i l lo u s  p o rtio n s  were la rg e ly  d estro y ed . 

The TBBChanism through  which th i s  was accom plished may r e s t  on a  p u re ly  

trau m a tic  e f f e c t  o f  th e  p a r t i c le s  o f  s i l i c a  which would cause a  

throm bosis o f th e  blood v esse ls  o f th e  v i l lo u s  p ro cesses . I t  would 

be u n lik e ly  fo r  p a r t i c le s  of s i l i c a  to  be phagocytized  and tra n s p o r te d  

in to  th e  base  o f  th e  papillom a and th e r e  e x c ite  a  p r o l i f e r a t i o n  of 

connec tive  t i s s u e  and in c id e n ta l ly  c o n s t r ic t  th e  blood su p p ly .

The same f a c to r s  may p la y  a  ro le  i n  acu te  hemorrhagic 

c y s t i t i s  as  may b e  o p e ra tiv e  i n  th e  b e n e f ic ia l  e f f e o t  ex erted  on 

p e p tic  and m arginal u lc e r s .  The a d so rp tiv e  a c t io n  o f diatom aceous 

e a r th  on p ro te in s  in  th e  u r in e  and in  th e  exudate from th e  u r in a ry  

b lad d er would c e r ta in ly  tend  to  in h ib i t  b a c te r ia l  grow th . T h is would 

perm it th e  r e p a ra t iv e  p ro cesses  o f th e  body to  fu n c tio n  to  a  b e t t e r  

advan tage . However th e  p r a c t ic a l  v a lu e  o f  diatomaceous e a r th  in  th e  

tre a tm e n t of p ap illo m ata  and a c u te  hemorrhagic c y s t i t i s  cannot be 

d e f in i te ly  ev a lu a ted  on th e  b a s is  on th i s  r e s t r i c t e d  c l in ic a l  s tu d y .
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M I S C E L L A N B O U S

Z ickgraf recommended in travenous p ro p r ie ta ry  

p re p a ra tio n s  co n ta in in g  s i l ic o n  in  the  tre a tm e n t of asthm a. Kuhn a ls o  

ag— acvhsatlw  SuffvTvrs i t s d  bv th s  USfi o f i

Kramer found evidence of v a ry in g  co n cen tra tio n s  of 

s i l i c a  i n  th e  c e re b ro -sp in a l f lu id  in  d i f f e r e n t  d isea sed  c o n d itio n s .

Zimmer observed marked fo c a l  re a c tio n s  w ith  much 

improvement in  p a t ie n ts  w ith  chronic a r t h r i t i s  fo llo w in g  th e  o ra l 

and in travenous a d m in is tra tio n  o f s i l i c o n  p re p a ra t io n s .

Kuhn gave sodium s i l i c a t e  in trav e n o u s ly  in  one 

hundred p a t ie n ts  w ith  a r te r io s c le r o s i s  and a  low ering of th e  blood 

p re ssu re  fo llow ed  i n  some in s ta n c e s . S ch e ffle r*  S a rto ry  and P e l l i s s i e r  

used th e  same m ed ication  fo r  th e  same d isea sed  c o n d itio n  w ith  encouraging 

r e s u l t s .  Panzer no ted  improvement a f t e r  th e  use  o f " sk le ro s o l” » a  

p ro p r ie ta ry  p re p a ra t io n  c o n ta in in g  s i l i c o n ,  in  a r t e r i e s  o le -o t ic  

in d iv id u a ls .

Becker re p o rte d  g ra t i fy in g  r e s u l t s  in  th e  tre a tm e n t 

o f  ty p h o id  fe v e r  by th e  in tra-m u so u la r in je c t io n s  o f "caseosan” , a  

p ro p r ie ta ry  p re p a ra t io n  co n ta in in g  s i l i c o n  and c a s e in . Thoma used 

ns i l i q u id n in tra v e n o u s ly  and o b ta ined  e x c e lle n t r e s u l t s .
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