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a

and ptmma p ro te in s ,  o r  su b stan ces cheme&Lly eos&ilxied w ith  th ese*

F a rth e r*  by en snaring  th e  © oisp^eitim  o f th e  c a p e u la r  f l u i d  w ith  t h a t  

o f  th e  u r in e ,  th e se  la v e s i  tg n to r s  dem onstra ted  th e  re a h s o rp t io a  o f

su b stan ces  such as  g lucose  and c h lo r id e  a s  ev idence  f o r  th e  a c tu a l i ty

o f  tu b u la r  ^ a b s o rp t io n *  fh® ev idence f o r  ecKsratlon by buhoLee has

been re n e w e d  by Shannon (8 )  and i t  has been e s ta b l is h e d  t h a t  .in man, 

tu b u la r  ® ccre tion  play® a  very  im p o rtan t p a r t  in  th e  e x c re t io n  o f  

phenol re d  (9), d lo d r a s t ,  M pjm ran (10 ,11 ) and c rea tin in ®  (12 ,13 ) t o

iten iio ti a  few o f  th e  compounds which have, been s tu d ied *

ones i t  has 'hem, reco g n ised  th a t  tu b u la r  eoeemtloci dm® in  f a c t

o c cu r, i t  i s  obvious t h a t  i n  o rd e r  t o  in v e s t ig a te  f a r th e r 1 th e

q u a n t i t a t iv e  a sp e c ts  o f  r e n a l  fu n c tio n  i t  i s  n e ce ssa ry  t o  have a  

su b stan ce  a v a i la b le  which i s  Imam f o r  c e r t a in  t o  b© n e i th e r  e x c re te d  

no r absorbed by tu b u la r  p rocesses*  With t h i s  su b stan ce  as a  s ta n d a rd  

o f  r e f e r e n c e ,  tu b u la r  ^ a b s o r p t io n  o f  w a te r co u ld  be nmmermi and,

co n seq u en tly , th e  p a th  o f e x c re t io n  o f any o th e r  su b stan ce  could  bo 

id e n t i f ie d *  A lo n g  s e r i e s  o f  s tu d ie s  has- le d  t o  th e  u se  o f  insulin  ( l i t ) ,  

a  atareh""lik&  p o ly sacch a rid e  oonpoood o f  32 iw m m  m olecules w ith  a. 

t o t a l  a o le o u la r  w eight o f  5200 (15)*  ffols substance  i s  com plete ly  

f i l t r a b l e  from  plasma. th rough  a  co llo d io n  m%& i s  e x c re te !  by

most a n im l s  by g lom eru lar f i l t r a t i o n  w ith o u t tu b u la r  p a r t ic ip a t io a *

This be in g  t r u e ,  i t  th a n  fo llo w s th a t  th e  e x ta n t o f  w a te r  reabscsrp tion  

i s  g iv en  by th e  r a t i o  between th e  insulin cancm trafc lona  i n  urln© and 

plasm a (H /P ), and th a t  tli© g lo m eru la r f i l t r a t i o n  rat©  i s  e q u iv a le n t t o  

th e  q u a n ti ty  o f insu lin  e x c re te d  p e r  m inute (0?) d iv id e d  by th e  con­

c e n tr a t io n  in  m i l l i l i t e r  o f  plasm a (P)*



3

l a  see&Log m  e m i i r ie a l  wmsm o f  d e sc r ib in g  r a t a  o f  m m m tlm  o f  

u re a  (iddtch v a r ie s  w ith  th e  ra t®  o f  u r in e  flow ) lldXXer* McIntosh and 

Tan C ly te  in tro d u ced  th e  term  "cXearanc®11 i n  I f 28 ( I? )*  t h i s  t-ss® 

mas used. by th e s e  s u i to r s  to  d e m te  i t o  vnlsKs© o f b lood  d e p le te d  o f  

u re a  by ®m s&msbe's exeret& gi o f  nrt&e* t h i s  ©aneepfi mm tmmd. m  

u s e fu l  t h a t  s in c e  th e  o rig in a l, work by Tan Slyke ami id s  a s s o c ia te s  

th e  t o m  *cl& ara»eew h as bean a p p lied  t o  many co ~jtinds m , .  i n

genera l*  deno tes th e  v i r t u a l  wolns^ o f blood (o r  nsatrc s t r i c t l y *  pXmm} 

com pletely  c le a re d  o f th e  re fe re n c e  substance  by u r in a ry  e m re td o n  each 

a iriu te*  ITom w hsi has been s a id  above i t  l a  c le a r  t h a t  tts© In u l in  

e le a ra sc e  I s  t o  th e  f ^ o s s rm a r  fU tra M c ia  rat®  (dFE)* S im ila r ly

i t  fo llo w s th a t  substances*  th e  c le a ra n c e s  o f  which a re  l e s s  th a n  t h a t  

o f  i n o l i a  (such. as- da* K* 81*. a».ino ac id s*  g lucose  and a sc e rb ic  a c id ) ,

i f  f i l t e r a b l e  t h r o n g  th e  glo& eruli*  m v t  be reab so rb ed  lay th e  tm bulosi 

sa b s ia n o e s  with. elearaxsce v a lu e s  M # ie r  th a n  th a t  o f  i n u l i a  (snefc s* 

ptm m l red*  M ppuran end r iio d ra s t)  aaost be eaEcreted by th e  tu b u le s  (X8) * 

Ghsn@a$ i n  th e  plasm a eoiK sentratlon o f  In u H n  have ne o f f s e t  cm 

th e  i m l i a  c le a ra n ce  (16) * s in c e  no- s ta t te r  to ?  l i t t l e  o r  how g ro a t  th e  

amount o f  i n u l in  p re se n t in  th e  g X c ^ m l ^  f i l t r a t e *  i t  i s  passed  on 

i n to  th e  u r in e  (1 9 ,2 0 ) . But t h i s  doss m t  bo ld  f o r  su b stan ces which 

■are eacereted o r  reabso rbed  by  th e  tu b u le s*  i n  th e  ease  o f  g lu c o se , fo r

th e re  i s  a  attrf&aQL rat©  a t  which th e  tu b u la r  mUm cm  rmm\m 

glmmm fm si tu b u la r  u r la a *  As the  c o n c e n tra tio n  o f  g lucose  i n  th e  

i^jrnmmXm f i l t r a t e  i s  ino reased*  mare and so re  g lu co se  i s  p re se n te d  

t o  th e  tu b u le s  f o r  matoc^pt&osa u n t i l  a  p o in t i s  reached  when th e  

rebhsorpbiem. r a t e  in  rjaximal* Hinneiror g lu em e  i s  f i l t e r e d  nor© r«g>idXy 

th an  I t s  tm&JwZ. r a t e  o f  tu b u la r  p e a to o rp tlo n , i t  upspefisrs i n  v o l M



k

urine* Th& maximal reofeeorptioft rate (tm) has- been measured i n  sany 

an lm i species; i n  mmti i t  averages 375 n©»* glucose p e r  taizaxte (18)# 

fd M larly , for substances that are oacereted by t o  tubules, t o r e  i s  

a  meadra! quantity uhlch oan be handled t y  the tu b u le  c a l l s  p a r  u nit 

time# M  a  corollary to  th e se  observations, i t  sto le*  tie appareist 

th a t omm the laasdjal tabular rm & m rptton  or excretion values have 

h©an re&aiied f o r  a  g iven  substance, th e n  the clearance o f  th in  

su b stan ce  begone $ ii^ o p ead en t o f  i t s  concentration in  the plasim*

Fmm th e  fo reg o in g  p r in c ip le s  i t  can be soon th a t  by e s tim a tin g  

v a lu e s  o f ^ m s r u l a r  f i l t r a t i o n ,  tu b u la r  re a h e c rp tio n  and t u t d a r  

esssretian o f  o b t a i n  su b s ta n c e s , i t  should  be p o ss ib le  t o  ov&Iuate 

th e  re n a l  a c t i v i t y  o f  th e  animaL k idney  b e fo re  and a f t e r  a p p lic a t io n  

o f  any s t r e s s *  Sash s tu d io s  on th e  r a b b i t  a f t e r  po ison ing  w ith  sodium 

tc t r a th lo n a to  w i l l  c o n s t i tu te  ih© iiata th e m  o f  'th is  paper*
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Potassium  ch lora te  and po tassium  iwom&e a ls o  produce n e c ro s is  o f ttm

grasdtaaL tu b u le  (2)*

In  193&9 E ahiaow its (31) aod Sabii&jMits and Saba (32) ia tro & ic ad  

th e  us-o o f  tiilo-maXfates in  th e  trea& osn t o f  tb rc^& o asig iitis  o b l i te ra n s  * 

B a n cro ft, Stanley-B row n, and G hargsff (33) s tu d ie d  th e  e f f e c t  o f  sodium 

th io s u l f a t e  on th e  s l o t t i n g  index  o f  th e  p la s m  *3x1 f ib r in o g e n  c o n te s t  

o f  th e  b lood and o c c lu d e d  t h a t  sx s f tid lty  da® to  p o s to p e ra tiv e  t h r o a t

b o p h le b i t is  cou ld  bo reduced by th e  p ro p h y la c tic  in je c t io n  o f  sodium 

th io sa X fa te  (combined w ith  a  Io n  f a t  and p ro te in  -diet) *

In  1339, Thoia aad Freeland (3 li-37) .proposed th e  u se o f  aod im  

ietra& hiona& e in  place o f  sodium t h i s  s u l f a te  in  th e  treatm ent of 

tto m d a o a n g iit is  o b l i te ra n s  on th e  assum ption t h a t  th e  t o x i c i t y  o f  

t e t r a th io n a te  mad t h a t  o f  ih io s u l f a te  were © s a e n tia liy  th e  same* tiw  

u su a l in tra v en o u s  doses used  were 1 ,0  gm* o f sodium t h io s a l f a t e  and 

0*885 g»* o f sodium t^ t r a t ld ^ n a te  and no s ig n s  o f t o x ic it y  were r e ­

ported*

l a  a study o f th e  mechanism o f  ex cretio n  o f sodium fee tra th la n a te  

by the dog kidney i t  mm  d iscovered  fcgr OHman, P h ilip s , f e e l l e ,  A llen  

and St* doMi (26) t h a t  t e t r a th io n a te  i s  r ig id ly  reduced to  th io su lfa& e  

in  v ivo  sod th a t  t e t r a th io a a te  1© s u f f ic ie n t ly  to x ic  to  th o  r ® i 1 

tu b u le  fo r  n a d e ra te  doses to  produce c o m le te  anuria w ith in  lo s s  than  

an hour* them  -authors in je c te d  sodiust te tr a tliio n a te  ( in  doses rang ing  

from  100 m0 &* to  500 Mgm* per kilogram  body w eight) in to  a n esth etized , 

ca thn f& rised  dogs m d  fm oad th a t anuria develop® w ith in  30 to  6o m inutes* 

P a th o lo g ic a l axeedLmtion o f  th e  kidneys re v e a le d  sev ere  n e c ro tiz in g  

le s io n s  o f  th e  proxim al tubule* In view  o f  th e ir  e a ^ e rin e s jta l ev idence 

t h a t  betr&tM,oawfce can be reduced in  v itr o  w ith  2,3-<Ii^2rcaptoprop^5lt



?

eyotelsaa* &mI g iw tiihhteie* w ith  th e  s to ie l i io s e t r i e  

i'ammtXon o f  th e  co rrespond ing  d& sulfides* and th a t  th e  p ro f^ X a c h le  

a d m a is t r a t to a  o f  X - th lo s o rb i to l  o r  c y s te in e  p r o te s ts  a g a in s t  th e  

xsofstiroiosGte a c t io n  o f  te ira tM o im to *  th e se  author® p o s tu la te d  t h a t  X* 

io tra th ic M ^ ts  s e l e c t iv e ly  p e ro ra te s  th e  s e l l s  o f  th e  p r o x l a i  tu b u le  

to  e x e r t  a  d i r e c t  to x ic  a c t io n  on c a t a l y t i c  a y s tm t  dependant «m th e  

peasenoe o f m lfh y d ry i  groups* o r  2* th e  c o l l s  o f  th e  proxiimL tubisd.ee 

a re  sMeotivsxXy damaged bar th e  re a s v a l  o f  d i f f u s ib le  su lfh y d ry l eot^owcle* 

Chaff a r t  aod F ia ch o r ( 2 f )  tmm  s tud ied , th e  r a t e  o f areattstton o f

s o d «  te tea th ia im te  w ith  th e su lfb yd ry l groups o f  g k itstliio se*  cystein e*  

mud .proteins | n  v i t r o  ms m i l  m  th e  r ea c tio n  w ith  th e  s u lfh y d ry l 

fb n etio a s of4 rabb it iddaay mad m o d e *  i s  a  r e su lt  o f  them© stu d ie s  

th e  austhoro ©oacludsd th a t  tefcrafchisaia&e intcacicm tion p ro te se e  a  

gpea&er dspXetfcai of' redaced  g lu ta tM o n o  in  th e  kl& tey (TT#) tfoa® in  

th e  M ood (2 6 1 ), th e  l iv e ?  (30:1) o r  ausc&e (2 0 f)*  8tX »m f © hjrpo iheais 

(26) th a t d iffu s ib le *  r©«te#d g lu ta th ion e i s  drained t n m  th e  t is s u e s  

i n to  th e  M ood m s  ooafirag iU  I n  ad d itio n *  i t  wm feu ad  t h a t  slsnee 

totrmfciiieiist© p a sse s  t l w rn^  th e  g& aaera lsr am hraae*  th e  

h igh  c a iio sn tra tio n  in  tu b u la r  u r in e  a f f e c t s  th e  c e l l s  o f  the- c am ro lu te l 

tafa& es* The fin d in g s  o f Sllmma (28) were a lso  ^ a u fisw d  by SXoaa (30) 

whs© produced mressia l a  dogs %  th e  lo tro v m e u e  a d m in is tra t io n  o f  soti&tttt 

t e M tM o n a te  i n  doses o f  100*»£qq ag*#/ka»# o f  body Sloan a ls o

s tu m d  t h a t  rrnml le s io n s  re s u ltl& g  frar* tsd^atM&a&fc© pciscsiing  

ia m jlm d  th e  d i s t a l  convoluted, and c o l le c t in g  tu b u le s  as v e i l  a s  th e  

prwiDUftXy ro o o rie d  (28) p ro x lm i  tu b u les#

In. viear o f  th e  work o f  QIXj m i  arid h is  a s s o c ia te s  (20) th e  f e ^ l l

cm Fiiomaasr a m  CheB&stry o f  th e  A M ric m  H edioal A asoodatioa (30)



T®oom*m3&& th a t  the  us© o f  sodium te tra th io n a ie  in  ,';®dieisss 'be

abandoned# following th is  recosia^da^ioa, Tkela (39) pro tested  to

%ho Council and poixxted o u t t h a t  th e  doses used i n  h is  work (apprexh*

ssuheXy ? spi*/kgm *) were stxeh low er th a n  th o se  u sed  by Gilman l a  h is

sxperlig&n&al stud ies (100~5$0 ®gm*/kgm*). From m analysis of Gilsaaua1*

re p o r te d  o b s e rv a tio n s , T heis s ta te d  t h a t  tetre& hlozta& e, wheat u sed  in

,e to  th o se  used  c l i n i c a l l y ,  i s  n e t  to x ic  to  axperistm bai

t  the delay in  e l ia d o s t ln g  t e t r  a t  h io  naie from the  body

t o  th e  r e l a t i v e ly  s h o r t  ti®@ re q u ire d  f o r  th io s u l f s to

©llsdna&ion) i s  not s u f f ic ie n tly  delayed to  produce a tox ic  ciuoaLativw

e f f e c t  from d a ily  In jectio n s*  Thel® concluded h is  p ro test by ad visin g

th e  Council to  recon sid er i t s  re©Oii-« n d a t im  th a t th e  ms® o f ie ir& tiiion ate

in  saedida® be abandoned, in  view  o f  th e absence o f any c lin ic a l  or

la b o ra to ry  ev idence o f  t o x ic i ty  l a  th e  doses reeojseemded* A sta tem en t to

th e  seas a f f e c t  was sis© suhasaltted by de fa k a ts  (1*0) * In  view  of th e s e

two p r o te s t s ,  the C ouncil on Pharmacy and Chem istry asmaded i t s

p re v io u s ly  p u b lish ed  TecovtmndaAdoti (J8 )  by p r in t in g  th e  fo llo w in g

sfcs&e&eat ( l& ) r

fib nephro tox ic  e f f e c t s  war® observed i n  th e  p a t i e n t s
t r e a te d  by Hr* f h e i s  and M i  a s s o c ia te s  and a p p a ren tly
these- in v e s t ig a to r s  f e e l  t h a t  th e r e  I s  l i t t l e  i f  was? 
oangcr o f  ©mdh e ffec t®  from t h e  dose® t h a t  th e y  have 
used c l in ic a l ly *  However, whmx m  agen t I s  capab le  o f 
in te r f e r in g  w ith  th e  im portm t b a t i n s u f f i c i e n t ly
SIC $-m e t  ion®, a  word o f  c a u tio n  i s  n o t amiss* I t  shou ld
be r e a l i s e d  a t  l e a s t  t h a t  th e  dosage snurt he k e p t a t  a
siniissuji md th e  r e n a l  fu n c tio n  kep t under d o s e  observation*
F u r th e r  o b se rv a tio n s  may re v e a l  a d d it io n a l  v a lu a b le  
i n f  c re a tio n *

Since th e  p u b lic a tio n  o f  t h i s  s t a t e ^ e a t ,  th e re  h a re  been a t  l e a s t  

two r e p o r ts  o f th e  mao o f  sodium te t r a th lo a a te  l a  humans* Minmr (h2)

s tu d ie d  th e  r a t e  o f  blood flow  to  th e  d ig it©  in  n o r m t  s u b je c ts  m d  i n
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th ose w ith s r te id  © sc le ro tic  © b li ie ra t iv e  d ise a se  a fte r  in je c t io n  o f  

0*6 pn# sodiura te ira feh io iia te  • Be concluded from  t i l l s  siu*hr t h a t

iiea tiiig  I s  i©re © J^icacious in  in crea sin g  th e  How ra te  and 

sodium ietr& tb ioaate*  llo s tu d ie s  were ssad© o f 

th e  p o ss ib le  e f f e c t s  o f sodium teirathlosat-c? on ren s1. ftocticm *

Bloom* Forbes and P o lie o f f  (.43)# in  an e f f o r t  to  determ ine ih© 

t o x i s i t y  o f  'te trm tM onato  c l i n i c a l l y * adm inistered. 0*6 gm* o f  th e  

©©dim s a l t  tw ice  d a i ly  fo r  a  p e rio d  o f  seven days to  a  grmip o f 30 

p a t t e i t s j ,  sagas w ith  p e r ip h e ra l  v a sc u la r  d ise a s#  and o th e r#  w ith  v a rio u s  

o th e r  m aladies* S tu d ies  o f fleo a^ ro ta in  n itro g en *  doseiithaX com&n&ratioii*

anti phenoXsirlfonphth.aleiri e x c re tio n  m m  iaade b e fo re  and a f t e r  th e  

om irse ©f treataaasit* A fta r su b je c tin g  t h e i r  d a ta  to  s t a t i s t i c a l  

a n a ly s is  th e  a u th o rs  concluded, t h a t  f o r  th e  dosage used* sodium 

te t r a tM o a a t#  doe© n o t m t e r i a l l y  a f f e c t  k idney  fu n c tio n  m  re g a rd s  th e  

mn**pr®%e%xi n itro g e n  and iteeen th a l te s ta *  However* i t  wm adm itted  t h a t  

th e  r a m I t s  o b ta in ed  i n  th e  pheaolsn lfo iip lithaX sIn  o p e ra tio n  test©  a g l i

to®, in terp reted  as d e f in ite ly  r e f le c t in g  some changes l a  kidn®y fu n c tio n *  

Da the b asis  of' th ese  c lin ica l, s tu d ies  th e  authors s ta te  th a t  *ifc «obX4 

seem th a t sodium tertrath lonate probably should not be used i f  -there i s

rena l disease*4*

I s  view o f  th e’ great d if fe re n c e  between th e  dosage rang# used tgr 

(28) i n  id s  anim al a x p e ria o iits  (100*500 ®pi*/kipa*} and t h a t  used 

by T heis (3 f )  in  h is  s tu d ie s  on humans (?*B ngn*A w »)»  i t  seemed 

d e s ira b le  to  in v e s t ig a te  th e  nephro tox ic  a c t io n  o f  s©diam t  e tr a th io n a te

i s  ra b b its in  th e in term sd late dosage range (10*100- n ^ * /k p i* )#
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M PE R H Slim

Tfa© f in d in g s  o f  B rs c d is , Flca?y aM  

P u rth  (I4I1) t h a t  uraqyl n i t r a t e  in jection  r e s u l te d  i n e le v a t io n  o f  the 

u r in a ry  eoncezstratioa o f  a i r l i n e  phosphatase and in  cypress io n  o f the 

renal c o n c e n tra tio n  suggested  t o  bounce (45) t h a t  breakdown o f  kidney  

tu b u la r  c e lls  in  uranium poison ing  should  r e s u l t  i n  th e  appearance in  

the u r in e  o f  many or a l l  o f  the i n t r a c e l lu l a r  esn&me o f the tu b u la r  

c e l ls *  Because cataXas© occurs i n  th e  k idney  i n  h ig h  concentration^

I t  seened t h a t  i t s  appearance in  th e u rin e plight c o n stitu te  a v ery  

s e n s it iv e  and e a r ly  in d ica to r  o f uranium action  on th e  nephrotu  I f  the  

u r in a r y  p ro te in  i s  a lso  stu d ied  along, w ith  th e c a ta la s a r ia *  an 

In d ic a tio n  o f th e e f f e c t  o f  way to x ic  agent' on th e nqpfaron -my be 

ob tained*  According to  Borneo (1*5)* nA substance having a  d i r e c t  

e f f e c t  on th e gl©r®mLus would be expected to  produce p ro te in u r ia  

be fo re  c a ia la a u r ia j  i f  th e e f f e c t  were confined  to  th e g lorism l’as th e re  

t o M  be m  ippreciabl©  catalasurim  in  th e  absence o f h e ro g lo h ia  from  

th e urine* A m b s ta n c e  a ffe c tin g  both g tcsasru lus m d  tu b u le , such as 

d ic h r o m ic , would have a high r a tio  between the sim ultaneous urinary  

le v e ls  o f p ro te in  and c a t s l a s e ,  whereas isore purely tu b u lar p o iso n s , 

such as urauyl s a l t s ,  m r c u r lc  s a l t s ,  a rsen ica l s ,  and ta r tr a te s  would 

have low v a lu es o f  t h i s  rati©"*

In  vfew o f t h i s ,  H ills  (WS) suggested  th a t i f ,  m  G llnan (20) lias 

rep orted , sodium tetra& hiozsate ex er ts  i t s  a c t io s  p rim arily  on the 

tu b u le s, detem ination®  o f  u r in a ry  ea ta la se  and p rotein  in  te tr a tliio n a te  

poisoned ra b b its should rev ea l m  e a r ly  appearance o f  cat& lase fo llow ed  

by proteinuria*



IX

©aq&oratory studies mar®  ®®3b  of ©atalaswia m d  

p m lm ^ m z r lm  3m  rabbits *£ter podaostltig u i t i i  sosttea t« tr i^ ti© i3 a te «

aab 'b it s o f  c&xed b reed  and sex  m r e  used, fo r  the  so s tu d ie s*  I t  i?iaa 

soon fouiiid t h a t  many o f  tb s  r a b b i t s  a v a i la b le  f u r  th e s e  eaeperiM Bta 

p o ssessed  v ary ing  deg rees o f  e & ta la su ria  and p r o te in u r ia ,  so  th e r e f o re t  

ssi atbei^pt m s  nado to  s e l e c t  anisiaXs > jithau t p r e ^ ^ ^ r t e m n t a l  

p ro tei-m iria*  C e te lasm rie  m s  alm ost u n iv e rs a l  l a  o a r  -* fcs, thS #  

f in d in g  le a d in g  to  abandonjf&nb o f t h i s  line o f  in v e s tig a tio n *

Fiim rabbits, selected as described above, w e  given Intravenous- 

in je c t io n s  o f  so d lim tetra tM on ate  (see  Appendix B) in to  a :tMorginril 

e a r  re in *  F e w  © s im is  re e e tv e d  ?5 wg»*/ks*w, o n e , 25 ;^p!»«A&w

At vwAobs iisssfi after the injections sample© of w tim  m m  obtained 

by masmaX paLpatioa o f  the bladder, the- urine being c o lle c te d  .in a  

c le a n  beaker* The u r in e  so  aht&iii©ci w  th e n  aasXymiJMt f o r  a a t A i w  

by tbs method o f  Dmsne® ( i? )  and fo r  psruiolm by the method o f  

S ln g s tw y , Jl& rk j fiXXiaiss m& f o o t  (!$}♦ A d e s c r ip t io n  o f the  Deimce 

method fo r  cabalas© is given in agipendix C*

one rabfeib m s  g iw n  js u l t lp le  in jec tio n ©  o f  ©odium ta t r a th io i ia te

a period of i e «  days, 7 5  ii|p*/k|pa* being given o n  %h& f ir s t  

and fo u r th  d ay s , and 100 *ag&*/kg»# on th e  f i f t h  and mvmxth days* 

Protein and oatalass deters&mtions w e  done on the urine after eeath 

ija jo e iio n *  Tha a o k a l  wm s a c r i f i c e d  a t  th e  esad o f  th e  e ig h th  day* 

O juarance los>oriiaonto* i e s ^ i  th e  r e s u l t s  o f the p ro l is a n a ry

« r orSw at©  o m tli^ c i above wore ineoac& usive, i t  v as  decidua. t o  employ 

d e a r a n e e  technics®.® f o r  th e  f a r th e r  a n a ly s is  o f th e  n ep h ro to x ic  a c t te a

o f ©odium t e t r  a th io a a t  e • to  t h i s  end, im xlm  c le a ra n c e  m s  usod as a

measure of glom eru lar f i l t r a t i o n  r a t e ,  para^aiainoijipinirftte eXearaaoe m
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th e notftod a f e t  S i*  (50); g lu co se , h j  the f'setlioc! o f Mai soil (A )

end S o ( S3) I end < ^oridc ,. fcy th e 'lethed a f F is ta r  (S3)*

A to ta l  of 19 r&bbits of adjaed bread and sex wore used in  th i s  

study* .'if th e se , ih raa rsKseirei & dose o f 100 x;gtu*/kciru of sodium 

tetr& tki^u& tsi oe®, 00 ana, $0 ^m */kgr?u| one, ?0 ®;;m*/hgm*|

tw o, 75 ng®*/iby4*| oaao, 60 iA;;^s*/kp?u| t h r e e ,  50 Jagm#/ksm*$ one, 35 

mgsu/ fo u r, 25 lugm./kpa*! end two, 10 ss^cu/kga*

Ga3^dtatbton o f irarions m esuros o f rea g l function* The a n a ly tic a l 

d ata  and the fig u r e s  fo r  ra te  o f urine How ware used to  c a lc u la te  tb s  

variou s d c a r sa c e s  and other measures o f  tubular fun ction* >\ enm iwy 

o f th ese  o H e u Ia tio n s  fo llcsrs*

dl.o-ncm tar f  11 trafcion r u te  C SSH) *. luasssicb  as im f l iu  i s  n e i th e r  

©accreted nor absorbed by tubu lar processes (lU ), the glomerular' 

f i l t r a t io n  r a te  i s  g iven  by the iim lia  c lea ra n ce, which i s  th e  q u an tity  

o f  ismLiu e x c re te d  p e r  sdjm te d iv id ed  by th e  o s a c e n tra t io a  in  each

p la n s ,  o r,

'did

a r e  t i t  i s  th e  c o n c e n tra tio n  o f  ixa& ln in  th e  w i n e ,  f  i s  tb s  r a t e  o f  

uria©  f la w , and F t i s  th e  con cen tration  o f  im L ia  in  th© plm m *

O lem eru lar f i l t r a t i o n  rat©  i s  g iven  in  term s o f  iiC O ,.il.itors p e r  niiaxfe#* 

S f j i i lw ly ,  th e  c le a ra n c e s  o f  pw a^& aij^M prW E t© , c h le r id e ,  sutif. g l » e »  

were ealem iai#cl lay d iv id ing  the quan tity  of substance ©ssereied per 

adiwt* by th e  cone?m trahion in  each s d l lU L ite r  of plasma*

Fwa^a^inohiprTurat s  ©lefswiee* Sodium p w a -i« im liii^ u ra tc  (PAH) 

i s  the  eodbbim s a l t  o f the  p sra^ rd n o  taowHog o f hippurlc aeM mti  i s  

eseeret*i %  the tubu lar epithelium  in  addition  to  being f i l t e r e d  by 

th e  ^©rtertilus (So)* At low plasma c ^ n c ^ t r a t to i©  (1*0 to  2*0 »1«),



xh

68 p e r  s e a t  o f  i h i s  coMpound I s  reEioflred from  th e  r e a a l  b lood .stream  l a

2am  W  th e kidney* in  a sin g le  c ir c u la tio n  ($ 0 * 5 0 *  the PAJi 

cX&jarsxiae i s  a  rough eeasure o f e f fe c t iv e  ren al plasi&a floor* In  th e  

experim ents reported heref hoisw er# i t  was n ecessary to  m in tad n  the  

p la sm  PAH a t eoncm irahiem s la  assess o f 0*6 ugm*fmX* for the 

ck* term ination  o f  tub ular excretory' ssass {see  beXae)* so th a t clearance#  

a t th e se  high eonae& trablo m  do n ot rep resen t ren al plasma flour# 

N ev erth e less, the clearan ces %mm c a lc u la te d  as m  a d d itio n a l o v e ra l l  

measure o f  ren a l function#

Tsagft&ar excretory  m®m (TEH)# As m measure o f th e fu n ctio n a l 

ca p acity  o f  th e tubular excretory  mechanism PAH i s  need a t plasma 

e©ncemtr at io n s above th e le v e l at which the maximal capacity o f  th e  

tubule c e i l s  to  e r r a t a  PAH i s  reached (SO)* la  a d d itio n  to  being 

esxaneted by the tab o les, FAH is  f ilte r e d  through the gXomerolus^ so in  

order to  determine the as&u&t o f tubauLer em retioa  e£ PAH# 'the eeooat 

which i s  f i lt e r e d  m s t  he subtracted  fr m  th e  t o t a l  w i s t  o f  PAH 

excreted* The q u an tity  o f  PAH f ilte r e d  through, the ^losaeruXi i s  gtm m  

by th e  p ro d u c t

DPR I  Pp4f£ >: 0 .8 3  

where GUI i s  th e  f i l t r a t i o n  r a t e ,  o r  i s u l i a  c learance |. Pp.&jf i s  th e  

c o n c e n tra tio n  o f  PAH i n  th e  pXssmaf and. 0*83 i s  a  f a c to r  t h a t  ta k e s  in to  

sceoon t th e  e irc iim sieacos t h a t  some PAH i s  bound to  plasm a p ro te in  and 

benass i s  aofc a v a i la b le  f o r  f i l t r a t i o n  ($0)* ib© t o t a l  r a t e  o f  PAH 

e x c re t io n  i s  g iven  by th e  p ro d u c t o f  th e  u r in a ry  PAH c o n c e n tra tio n  and 

th e  r a t e  o f  u r in e  flo w  (%AE^)? hence

rm  a  HpAH  ̂ -  0PH*Pp4g 0 .83  

Tubolsr excretory mass i s  expressed i n  milligrams per' s&mte#
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Tim maavuA q£ m l m i m  or  

glu cose Q x srm te d  in  th e urine i s  ca lcu la ted  from th e  exp ression

m

ub ere  IT i s  th e  c o n c e n tra tio n  o f  ch lorid e o r  g lucose  i n  ih® u rin e*  aead 

¥ i s  the r a te  o f  urine fXasrj u h ile  th e  mma&t f i lt e r e d  through the 

g la a eru H  I s  ca lcu la ted  from  the ex p ression

P x  cm
ufcere P and ® i  have th e usual s ig n if ic a n c e • I t  fo llo w s th a t the  

enoant o f  seefeeriel roabeorbed i s  g ivon  Iŝ r Um d±££®mmm b s t w a i  th e  

smotnfb f i lt e r e d  m i the es&tsnt excreted  in  th e u r in e , or

P X QFB -  'Of

A jaore eoqpaefc isaeswro o f tubular fu n ctio n  i s  th e r a t i#  o f %lie 

esasunt o f  substance tra n sferred  across th e tubular swkarmi®  to  th a t  

tra n sferred  across th e glojosnaX&r one# th is- i s  deadgoefced as fOX or  

f #  (55) * I f  th e exp ression  fo r  in u lin  «& ear«see {III?) i s  o ssa  in
(I’D

gilao© o f  OfS th e  exp ression  fe e  fO l (or fjgL) can be derived  m  fo llow s*

fd l *  ? o i * a i  -  %1?

• P a 1
p i

p c i  .  i  -  uea. p i

u r t s :

For insto&anees that are nearly ©ompletily reehsorhed fcgr the 

tubu le® , th e  f  v a lue  should  approach X. In  t h i s  e e se t  a  d ec rea se  i n

the f  m ino wonlc! denote Intsrfereeoe with tubular ftonet&oiu



S ateloggg ia  &b& ?jrotglm i*ia stu d ies*  th e  urinary o&talasc? m& 

ppot®ia values in  ra b b its a fte r  poisoning w ith tetro&hioaa&e ar® g iven  

I s  ta b le  1~S* A* can to  Beany a l l  tb s ra b b its used , w ith  the pogsiM #  

eaoaeptlon of' rab b it f/lik contained r e la t iv e ly  la rg e  amounts o f u rlim rj 

earfcalase prior- to  the in je c tio n  o f sodiun te tra th io n a b o , willed nakess i t  

•xtapesicly d if f ic u lt  to  in terp ret the data* In. th e case o f rab b it 1A» 

th e urinary caisl& s© rose from a pro*»iaJ a ctio n  Tala® o f h$ ma?02 P®sf 

0*2 mi* o f  u rin e to  t i l l  In h hours* I t  th is  t i m  t i c  urine n  finest 

p ro te ia  free*  A fter 6 1*3 u r s, the urinary c a ta la se  bad in creased  to  -& 

value o f  25k0, beri fcy th is  tiaw  p rotein  had appeared in  th e  urine 

(35 imps* per 100 ml*)* In  ra b b it #> , a fte r  a dose of 75 xsg9t'A«£** 

tetratstiioaate* th e  urinary c a ta la se  inoreaeeu o w  a Imndred fo ld  

w ith in  3 feeursf in  t i l ls  m ism !  urixmry pswiteins a lso  reached a  digt*

ImtL (300 Aga*/X00 si*) within this & mm  tiro*

At a lo »er  dose o f  te tra tlilo n a te  (25 £2g2a*/kgi&*}, .protein  oevar 

sp e a r e d  in  t lm urine in  s ig n if ic a n t  « m t S |  tost th e e a ta la se  rmkmm  

a c tu a l ly  l e s s  th en  th e  p re - f ln je c iia a  fig u re* *  b a b b it  #3 re c e iv e d  

isiliip X e  doses o f tatraH iion ate over a seven day period* on th e f i r s t  

day, a fte r  m  in je c tio n  o f ?S iigm*/kgm* te tra th io a a ia *  both mriuiary 

esbalas©  and p ro te in  increased  to  high lev e l*  but returned to  naraaX 

a f t e r  71*5 hours* on th e  fo u r th  day, th e  saac  dose o f  W tra& hloa«io  

was grrua, ami t i l ls  his© tnore was a decrease in  urinary c&hal&se to  

Kero and on ly  a very  s lig h t  in crea se  in  urinary protein.* on the f i f t h  

day, a fte r  56*5 hou rs, the urinary p rotein  runained a t 23 a i*

Ah 9?*3 hours (on the f i f t h  d a y ), 100- i^*/kgj& * ta& ratoiaaaie was given*
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a  w&x&m "*ao9n&al* r e n a l  function*

Xa order to  evalu ate the nephrotoxic e f fe c t  o f te tra tk io n a to  at

irarioms d osages, i t  was do&kd©d to  co&pare sosm o f th e clearan ce data, 

o h t a i * t  2 'hours a f t e r  in je c t io n  w ith  th e  d a ta  o b ta in ed  in  th e

m km m m m  made p r io r  to  th e  iisJ#ciXom o f i e t r s & ^ H i& e ,

th e  u r in e  r a t e s  f o r  th e se  im> p a rio d s  being  n o t iaa teriaX ly  d if fe re n t*

To ssoke t h i s  cQ3%psrim&$ p lo ts  o f  2 to u r  vaXm x  IQg a g a in s t  dose m m
• '!*’*. -•*

&ade f o r  0F £ , fE%  f g l ,  and £Cl* fh o se  a re  showa in  X iptre®  X*4i*

F ip ire  1  portrays th e  re d u c tio n  in  GfR a s  the dose o f to tra th io a a te  

i s  increased# th e re  i s  some Ind ica tion  th a t  svm  a t  a dose of 10 

ng®i*/kpii*, a  re&iactioii in  dfE cecursj as th e  dose i s  i«TOasod th e  £II*E 

f a l l s  rap id ly  to  le s s ls  o f about XS per s ® t  of the  pro»iaje€tioa. v&lvm 

a t  100 aga»/kjgm« t  oireihion&he *

A s im ila r  p ic tu r e  i s  seen  ahem tfSH i s  c o a s id e re d , e x cep t t h a t  th e

d e p re ss io n  in  TEH i s  so  m idi j» ? g  jsarked theft i t  reach es ra ll ie s  o f  

arotmd 10-15 p e r  c e n t o f  th e  p re ~ in je e tlo n  Tmlne a t  60 sa^Bu/kpu 

te tra & h le a a & e  ( f ig u r e  t ) .

&hen th e  t s h a la r  immtimk m th  r e s p e c t  to  gXueese t r a n s p o r t  i s  

considered.,- s l i g h t l y  d i f f e r e n t  behsv lo r i s  seen . T h is i s  a t *  in  

f ig u r e  3* Here th e  10 jsjgsw/k^®* dose o f  to tra& h iim ate  appears to  horn 

l i t t l e  e f f e c t ,  md th e  p ro g re ss iv e  d e p re ss io n  o f  f g l  i s  each  rmm 

grw^ml th a n  t h a t  o f  e i t h e r  WU o r  TM* In  one « X * X  ( r a h h i t  #68} 

th e r e  sate an e x c e p tio n a l d ecrease  i s  £g l a t  m dee© o f  $& tigr^/k^t*

Xm th e  case  o f  c h lo r id e  t r a n s p o r t ,  th e re  i s  mmmx m  s e e s  isore 

g radual d e c lin e  in  fOX ( f ig u re  I*}* Here no a p p re c ia b le  d e p re ss io n  i s  

seen  u n t i l  th e  V5 ja©B#/k£j&* dose l a  rea ch e d , and m  thee, th e  d e p re ss io n  

i s  only 50 p er se a t erf the pre*4a3e€tlozi vaOiie* th e  10 end 25 s&uAgn* 

ts trs th & m a& e doses a ^ a re n tX y  prodoae so  s ig n i f i c a n t  change in  ftSt#
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’Xhe v a r ia b ility  o f the  data obtained  i n  t Im c& ialasu rla  and 

prot© i2i a r t a  sfcudle© I s  such th a t  l i t t l e  can  be ©oncflaidaed tvtm  th is  

u o i t*  th ere i s  3osae in d ic a t io n  th a t in  one or two- e a se s , c a taX asu ria  

ao ea ra  b efo re  p r o te in u r ia  { ra b b its  1  and 1A ), b u t  th e  ev idence Xu not  

good f o r  any co ae ln s lo n s  t o  bo drasia* l a  WBsiusa polnpxiiag,

ea& aXasaria reach es  i t s  peafe more pm « pfely th an  p ro teiim ria  and returns 

to  tiorm l more q u ick ly , a lso  th e  u r in a ry  c& ta lase  in c re a s e s  to  a  

relatively  g r o a t s  degree thasa does u r in a ry  p ro te in  (h?)* F ra d o a d a m tly  

tu b u la r  p o iso n s suoti a s  mns^tixs c h lo r id e  m d sodium t a r t r a t e  produce 

a  s i s i la r  r e l a t i o n  between th e  increm ents o f u r in a ry  e a ta la s e  and 

p ro tein  (h?) * 1b one o f  th e anim als stu d ied  bore (rab b it # 8 ) , 26 hours 

a fte r  th e  in fe c tio n  o f  25 mpi*/kgpsu o f tefcrafchionste, th e urinary  

c a ts la s e  wm 2 f  tim es th e  p re» h n $ ee iian  v& iua, w hile  th e  u r in a r y  p r o te in  

was sure* f h is  apparently r e p re s e n ts  a M lcl a c tio n  on th e tu b u les  

esusiiig  a  s l i g h t  escape o f c a ta ia s e  15w» th e  tu b u la r  epithel& am  w ithou t 

a  cimcozdtmxt r e le a s e  o f  p ro te in *

Hthsmgh the data obtained were not c le a r-c u t, the e ffe c t on the  

ca ta la se  mud p ro te in  accretion  was aaor© tar le s s  equal* th is  x lM iug i s

no t in co n sis ten t with the rim s th a t the g lo ia tm li and pimimaX tubules 

w© almost equally  affected  by low doses o f  te tre th ioaahe*

From an exaadim tion o f th e  c le a ra n ce  d a ta , i t  i s  apparent th a t  

doses o f  sodium t e t r a th io o a te  an low a® 2$ saga^/kgm* e ffec t-  some changes 

in  the ren al f m c t ie n s  o f  th e  rabb it*  At t h is  do m P th e  

f i l t r a t io n  ra te  sad tu b u la r ©aeretoasy mass appear to  be depressed  

t o  a p p p o x im te ly  the  same d e g re e , w hile th e  tu b u la r  t r a n s f e r  o f  g lucose
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low* In  t h is  ease am ®m only ifnfote ' t o  aotorlotis v a r ia b i l i ty  of t o  

ra b b it i s  esqwiaaeiifcaX .procedures* l i to h  aa ith  (2h) mtoxxbm to  the  lu jb  

leg ro e  o f m foaotiio  in s ta b ilit y  o f th a t anisial*

In thro® esse® { ta b le s  lii*  26* 38) * fW I f e l l  to  a negative. vsXue* 

latiiea&iiig the com plete .jm ptoen^nt o f  tabu lar se cr e tio n  by sca@ back 

tu b u la r d iffu s io n  ($?)# lira negative values o f f g l  (ta b le s  8* IX* lit*

38) ami of fOX (tab le s  11* Hi) obtained .in mm® ra b b its  isrlieat© th a t

tab u lar reab serp tio a  o f  giuoosc? aad chloride has been WLoeksd m spXetaly* 

aml some oth er phenomenon. ©©cars vfcleh appear© to  rep resen t se cr e tlo u  

■of t te s e  eo&pemuis* This does not iMply .any dynamic a c t iv i ty  o f  the  

tubules* bat ra th e r  process of revorse d iffu s io n  through the 

tu b u la r epitholinia analogous to  the hack ctiffusion of f8M a^istioned 

above*

In  v%m of the  d a ta  presented here i t  sesiis d e s ira H e  to  ro -  

the qmmtism  of the  use- of t&tra&hion&t© in, fouaans fo r  the 

tr s s tn e n t  of periphera l vascular disorders* At the Xcwest close used 

in  th is  study (10 mtpfe/kgpu) th e re  was only a aioder&te deeresse in

im iin  clearance and in  tabu lar excretory  mass m  d etom laed  m tfa pars** 

aadtobipgwmt©* That th is  i s  probably a tran sitory ' p^saoiasaa^i i s  

a t t e s t s  to  by th e fa c t  th a t ra b b its in je c te d  M tT m m m m fy  w ith  100 

iqgsa* o f  tetra lftlon st©  {body w eight u n stated ) d a ily  fo r  twolv® days 

{a  t o t a l  dose o f 1*2 ®o») shoved no i H  e f f e c t s ,  th rived  and gained  

u slfiH  (39) * .Autopsy study r e w a le a  no evidence o f  aephrc& asle or 

say eth er  to x ic  e ffe c t*  S ince the average das© o f t^ tm th io im ia  

rec&mmidad by T tieis (33) i s  on ly  ? ja$a*/k$p*f i t  weald seem th a t oo 

permanent n sp h ro to d e a ctio n  ©mid be e x p e cted .la  th e mmxmt c l in ic a l  

u se o f  t h is  coii¥»m3Ud* provM ei. th a t , as Bloom* F cotes* m d  m l f m f f  

have p oin ted  out (1*3)* th ere I s  m  evidence o f p r e e x is t in g  m m £I d isea se*
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s m m m

Xm BeaaX j f e c t i o s  t e s t s  » e re  perfow M i on rah fc tts  b e fo re  mad a f t e r  

Sn trm m m im  a d s i a i s t r a t i o a  o f  doses o f  s o d ta t  t e t r a te lo im te  r s ^ l a g  from. 

10 to  100 i s ^ /k fp t*  Prelisalatapy steadies on th e  appearance o f  s&t&X&snrim 

and p ro te i is e r ia  a f t e r  te tr^ M n x i& te  po iaon lng  « e  also- made*

2* The 10 tx&*m/k&Bu 4xmm had m  &pp&&Aj&dm e f f e c t  a on te b d te r  

tran sp ort o f g ln m m  and on tabu lar tran sp ort o f  chlorlcl©* I t  d id  

decrease th e tubular escratw ry .mass (iiiy p ir a te ) and glaM ^ular  

f i l t r a t io n  ra te  ( im lia )  to  oasm extent.*

3* iU gber doses o f  tete& thioii& te produced d e c re a se s  in  H I  th e e #  

v a r ia b le s*  The 100 Mpa*/kgi&* dose low ered ir& tlin  c& earaacc to  ahomt 

I© p e r  c e n t  o f th e  c o n tro l v a lu e , tu b u la r  t r a n s p o r t  o f  c h lo r id e s  to  

abestb 20 per c e n t, te a f te r  e x c re to ry  mass to  5 per eeafc and tetnalar 

t r a n s p o r t  o f ginoose t o  ssaro*

d« ih e  d a te  detained  % ren a l clearan ce te< dm iq^ s su ggest th a t  

lost d oses o f tete^teion& cc e f f e c t  the g l^ ssr s ln s  aisd th e  proxim al 

tmwdLe ebenst equally*  A t lu& m r doses o f te tra tix lo a a ta , the proxJteH  

t e t e le  teeasieii saore se r io u s ly  .affected* A© te e  dose o f tebra& hiosttt#

I s  in creased  s t i l l  farth er*  "the d is ta l  tabuLc becom e ia m w d  also*  

th e  X m  a ted ta s o f tir ia a r f oatelas©  wm. p ro te in  e x c re tio n s  arc not 

iaeo m isteaab  w ith  t i l l s  idee*
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Table 1

ynnyrl a JjQ l a hhifaf

Babbit #1 Sex -  Male Weight * Z*7 kg»*



turn* t
r

*■ S'irotistiiQitdL* "€•»» 

labbit i lk  ' -&m ~ Mol© Weight -  2*7 kg*i*

15 w gm ./kgia. * * 2 ^ 6  JUw*

Hyrtw-̂ yy fiftfanlmffr if f  pyfltilff1*uAoo Mi.)
-  0 * »

0
45

('tolfAthiiM itt isj^ to d )
0

1,0 a 0
a*t as 0
S-0 107 0
4*0 m 0
5.0 507 s
6.0 2540 m



3 0

r& h u  3

In  SfclaldLSs
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T able 4

C&taL&surla and P roteinuria  in  Rabbits 

R abb it #8 Sex -  fem ale  H eight - 2 . 5  Icgsu 

25 E gm */k^ . ^ 2 s 4g6 i* v *

Time U rinary  C a ta la se  U rinary  P ro te in
P a rs .)  (aa3O 2/0.2 sa l.)  (sa@a»/lOQ ml* )

0 .5 3B4 0
0 {t e t r  a t i l l  onate in je c te d )
0*5 237 0
1*0 57 0
2*0 as 0
3 .0 6a 0
4 .0 90 0
5*0 102 0
6 .5 260 trace
7 .5 192 tra ce

2 6 .0 950 o
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fa b le  5

C a ta la s n r ia  and P ro te in u r ia  in  R abb its  

l a b b i t  #3 Sex -  Male Weight -  2*? kgpu

i .T .  i n  j  a c t io n s  o f  aB in d ic a te d

Time U rinary  C a ta lc se  U rinary  ^ r e t a in
(fa rs .)  (:m?02/Q*2 m l.)  {iagi2,/lQ0 m l.)
** 2*3 766 ‘ 0

0 (75 ®gra./fcg&. *S4 O6 *)
1 .0 3,280 30
2*0 9 ,150 4 0 0
3 .0 17,000 500
4*0 10,200 400
5.0 4,400 AGO
6 . 0 4,400 400

71. 5 510 e* 0
72.0 (75 mgEu/kgtt* s^pcT)
72.5 266 tra c e
73.0 203 5
74*0 65 5
75.0 0 tra c e
76.0 0 tra c e
77.0 0 40
78. 0 0 40
96.5 34.0

S4O6*)
25

97.5 (100 sigE./kgm.
98*0 9 .0 35
98.5 6 .5 75
99.5 6 .5 50

100.5 6.5 40
101.5 6 .5 35
144* 5 75.6 1000
U S . 5 47.5 1000
U S . 5 84# 6

s / p f )
1000

U S . 75 (100 »gm./kgst.
U 9 .25 57.5 1000
U 9.7S 4 8 .0 1000
169.0 82.5 1000
171.0 97.0 1000
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Table 7

Clearance Studies in  Rabbits 

Analytical Data 

Rabbit #65 Sax «* llale Weight -  2*5 kgon

100 Kgm.Agm. i . v .  at  0 t o *

n m® 
( t o * )

Urine Flow 

(ffil./ffiiU.)

Im ilin
....(llMk/®l*J........

PAH
a .A i . r)..... .

Glucose Chloride 
.....(asm ./m l.)

Plans® Urine Plana® Urine Plasma ’Jrlno Plasoa Urine
-  0 .5 1 .0 0.31 2.04 1.02 21.2 1.10 0.08 6.70 6.80
* 0.25n 1.1 0.32 2.18 1.14 22.4 1 .U 0.08 6.40 6.90

u
0.5 0.09 0.52 2.48 2.24 13.8 1.36 0,90 6.77 6.65
1 .0 0.21 0.66 1.38 2.76 7.40 1.36 1.04 6.85 7.10
2.0 0.53 0.81 1.15 3.84 5.44 1.08 1.60 6.65 6.90
3 .0 0.84 1.04 1.36 4.50 5.68 1.00 1.46 6.93 6.95
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Table 8

Clearance Studies in  Rabbits 

C alculated Data

Babbit #65 Sex -  Male Weight -*2*5 kgsu

100 iagra./kg|Bi. ^2^4% at 0 hrs.

Time GFR PAH TEM G l u c o s e ____ £gl Chloride 101
( h r s .) cleared cleared excreted reabsorbed cleared excreted reabsorbed

( a l . /m in .) (m l./ia in .) (mgm./i&n.) (al»/m iiu) (agau/nin.) (ag»./»ln.) (a l./B ln .) (iipa,/iala») (a ^ m /a in .)
0.5 5.8 21.0 16.3 0.07 0.08 6.30 0.99 1.01 6.80 32,0 0,85
0.25f* 6.5 21.0 17.8 0.08 0.08 7.40 0.99 1.10 7,40 34.2 0.84
u
0.5 0.43 0.56 0 .4 0.006 0.08 0.51 0.86 0.09

«e>
0.60 2.31 0,79

1.0 0.44 0.56 0.5 0.16 0.22 0.38 0.63 0.22 1.49 1.53 0.50
2 .0 0.75 0.75 0 .5 0.7S 0.85 -0 .04 -0 .04 0.55 3.66 1.33 0.27
3 .0 1.1 1.1 0 .7 1.22 1.21 -0.11 —0*12 0,84 5.84 1.78 0.23
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Table 9

Clearance S t i f le s  In  Rabbits

C alculated Data in  Teme of ?&r Cent o f Mean Control Values

Eabbli #65 Sox *» Kale Weight -  2 .5  kgts.

100 /(kgm. v*î ,;4°6 at 0 hr s .

Time aim PiUi TIM ....-...................01nrnm  ,. ir %1 .......................fM eride.................. _... _.... fDl
(h rs.) cleared cleared excreted reabsorbed cleared excreted reabsorbed
-  0 .5
-  0.25

0
0.5
1 .0
2 .0
3 .0

(6.15) (21.0) (17.05) (0.075) (0.08) (6.85) (0.99) (1.05) (7.10) (33.1) (0.35)

7 .0
7 .2

12.2
1S.0

2 .7
2*7
3 .6
5.2

2.3
2.9
2.9  
4 .1

3 100 
210 275 

1040 1060 
1630 1510

7.4
5.7
0
0

87
6 4

0
0

S .6 
21 
52 
80

8 .4
21
51.5
82.3

7 .0
4 .6
4 .0  
5.4

93
59
32
27

figure© in  parentheses in d ic a te  mean con tro l values* All o ther f ig u res  denote per cent o f mean con tro l values
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Table 12

Clearance Studies la  B&bhit©

Calculated Data la  Terns o f Per Cm* of Mean Control ?alu@s 

Rabbit #64 Sex *• Male Weight . - 2*5  kgm* 

100 n p u ® ® 2 ® 4 P 6  1*v* 0

Tiioe 
(hrs*)

OPR PAH
cleared

TSf
cleared excreted reabaorbed

fg l
cleared

— <Mar34e 
©accreted reabsorbed

fCl

-  0*5
-  0.25 (9 . 6) (3S*3) (11*1) (0.15) (0.24) (15.4) (0*99) (0.24) (1.58) (63.S) (0.98)

0
O.f u *

«■»
# 6.7 100 * *

«*»
a .2 # *

1.0 0*5 0*2 0.2 3.3 2.1 0*5 93 * * #
2*0 4 .5 1.3 2 .7 390 367 0 0 170 i s 2.S 0.8
3 .0 4*1 1.3 3 .6 410 367 0 0 170 171 0 0
4 .0 4*1 1.0 0.9 330 233 0 0 170 140 5.5 1.3

*■ Seapl* lo st
Figures in  parentheses in d ic a te  mean control values* A ll other fig u res  denote per cent o f mmn con tro l values*
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t r ti iO  win C—' <1*-

Gleoran.ce Stua_i.es in  Rabbits

n .i wi. o t  <c?'.

Rabbit #60 Sex -  Male weight * 2 ,5  kgm

100 iigxa./kgm. l*v * a t  0 hrs*

Time Urine Flow Inn lin PAii Glucose
( h r s .)

( ra l ./sd r- )
— illEE&MjuL— (sCT»/ml.) ...
Sines®a Urine Plasma Urine Plasma Urine

-  0*5 0,61 0*40 2.92 0.53 24* 2 1.30 0.22
-  0*25

n
0.65 u.47 2.62 0.53 23.1 1.36 u«12

u
0.5 0.0? ft £0w* x«45 1.90 0.62 1.34 0,33
1 0.15 0.79 2.39 1.30 4* 2e- 1*34 1 .2 2
2 0.69 0.91 1.17 3,67 5.34 1.14 1.74
3 0.91 1.02 1.11 4*66 6,00 0*02 1.20
4*5 0.39 1.23 1.71 6,06 7.70 0.64 0,78



a

fafel© M

Clearance Studies in  Rabbits 

Calculated Data

Rabbit #60 Bmc -  Male Weight - 2 . 5  kgm.

100 i&2s4p6 a t  0 h ra.

«

S i  S  .- .................. Glvwtw... ....................  A ?
(bra.) cleared cleared excreted reabsorbed
_______________ (a l./a ln .)_________ (ml./mln.)_________ (mgm./alD.)_________ (lal./mln.) (mgm./mlp.) (affli./iBin.)____________
-  0.5 3.9 28.3 13.1 0.10 0.12 4.94 0.97
-  0.25 3.7  28.6 13.5 0.06 0.08 4.95 0.98

0.5 0.32 0.02 -0 .5  0.02 0.02 0.41 0.95
1 0.46 0.48 0.1 0.01 0.19 0.43 0.70
2 0.89 1.0  1.0 1.5 1.2 -0.17 -0.18
3 1.0 1.2 1.7 1.3 1.1 -0.28 -0.35
4.5 1.2 1.1 0.8 1.1 0.70 0.07 0.09
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tab le  15

Clearance Studies in  Babbits 

C alculated beta in  Terms o f For Cent o f Mean Control Values 

Babbit # 0  Sex -  t e l e  Weight -  2 .5  km*

100 f8gm,/fcgm* H&2S4P6 a t  0 bra#

Tim  
(h re .}

GHi Fill
cleared

TM
cleared excreted reaS@crt«Nd

fg l

-  0 .3
-  0.25 (3 .8) (28.5) (13.3) (0.08) (0.10) (4.95) (0.93)

0
0 .5 3*4 0.07 0 25 20 3.3 97
1 12 1.7 0.75 13 19 3.7 72
2 23 3 .5 7 .5 1380 1200 0 0
3 26 4.2 13 1620 110G 0 0
4.5 32 3.9 6 .0 1330 TOO 1.4 9*2

Figures in  parentheses in d ic a te  mean co n tro l values* All o ther fig u res denote per cent o f mean co n tro l values.
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Table 17

Clearance Studies In Rabbits 

C a lc u la te d  Data

Babbit #59 Sex -  Male Height -  2*5 fcgau 

90 agsuA&a* &a2s 4°6 **v* a t 0 h rs.

f iM
(bra*)

gfr
(m l./m in. )

PAH cleared  
(ml./rain. ) oJLui

-  0*75 6*4 18*6 12.6
* 0. 50 6 .5 19.0 13.5

0 *» ** «■»
0*5 0.33 0.56 0 .6
1 0.54 0.75 0*8
2 1*0 1*10 1 .0
3 0,98 1*70 2 .5
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Table 13

C learance  S tu d ie s  I n  B abb its  

C a lc u la te d  Data in  Terras o f  P er Cent o f  Mean C o n tro l V alues 

R abb it #59 Sex -  Male W eight -  2*5 kgm.

90 Eigsu/kgan HagS^Qfc **v * a t  0  bra*

Tte@ GFR PAH TIM
(lure*)____________  c l e a r e d _______
— W# to
-  0 .5 0 (6 .4 5 ) (1 8 .0 ) (1 3 .1 )

0 - - «•»
0 .5 5 .1 3 .0 4 .6
1 3 .4 4 .0 6 .1
2 15 5 .9 7 .7
3 15 9 .0 19

F ig u re s  i n  p a re n th e se s  in d ic a te  mean c o n tro l  values*
A ll o th e r  f ig u re s  denote  p e r  c e n t  o f  a e a a  c o n tro l  values*



fa b le  19

C learance  S tu d ie s  i n  B abb its  

A n a ly tic a l Data 

B abb it #53 Sex -  Male Weight -  3 .0  kgau 

SO 3ags./kga. ftagSgO^ i . v .  a t  0 h r s .

Time U rine flow  I n u l in  PAH
( h r s . )  (ml . / s i n . ) (m g s ./a l .)  (mgm./ml.)

'Plasma mw m H a S '* * U rine

-  0 .75 0 .4 0 0 .23 5.71 0.63 4 1 .5
-  0 .50 0 .3 2 0.2S 7 .26 0.63 54.5

0 0 .32* 0 .26* 7 .85* 0.64* 61 .5*
0 .5 0 .1 7 0 .3 7 5.33 1 .03 31 .9
1 0.29 0.43 4 .3 2 1 .5 6 1 8 .7
2 0 .45 0.63 4 .09 2 .3 0 1 7 .4
3 0.53 0 .59 4 .4 1 2 .5 4 1S .7

* c le a ra n c e  p e rio d  co in c id ed  w ith  te t r a th x o n a te  in je c t io n .



Table 20

Clearance S tu d ie s  In Babbits 

Galcalated Bate 

Babbit #53 Sex -  Mala Weight -  3*0 kga.

SO mg&./kgia. SagS^p4 i.T. a t 0 tee*

Tie©
Ctes* }

6ft PAH cleared  
{al./adzi* )

TSM

-  0.75 9.S 24.4 11 .4
-  0 .50 3.3 27.9 13.1

0 9*4* 31.0* 14.2*
0 .5 2 .7 5.4 3 .2
1 3*3 3 .5 1 .2
2 3 .0 3 .4 2 .2
3 3 .9 3 .9 1 .4

# clearance period coincided with tetrathionat© inj action.



Table 21

C learance  S tu d ie s  in  B abb its  

C a lc u la te d  Data in  Terms o f  Per Cent o f  Moan C o n tro l V alues 

B ab b it #53 Secs — Mai© W eight ~  2*5 kgm*

SO rngpu/te^e* i . v .  a t  0  hrs*

Time
(h rs* )

GFR PAH
c le a re d

TM

-  0*75 
* 0*50

0
0 .5
1
2
3

(6 .4 5 )
*

29
36
33
42

(2E .5)
a

19
12
12
14

(13*1)
»

25
9*3

17
12

* c le a ra n c e  p e rio d  co in c id ed  w ith  tetrathionata in je c t io n !
d a ta  were in c lu d ed  in  c a lc u la t io n  o f  mmn c o n tro l  values*

F ig u re s  i n  p a re n th ese s  in d ic a te  mean c o n tro l  values*  411 
o th e r  f ig u re s  denote p e r  c e n t  o f  mean c o n tro l  values*
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Table 22

I

Clearance Studies in  Babbits 

A naly tical Data 

Babbit #67 Sex -  Male Weight - 2 * 5  kg®*

75 ®|pa*/kg*a* i .ir .  a t  0 hrs*

Time Urine Flow Xnulin PAH Glucose Chloride
( h r s . ) (m a a ./a l.) t o . / f c l . )  t o . / m l . )  t o , / f o l , )

..........(ml#/iQin*) ... ........E U m . ...... Urine Plasma Urine Flasfflsa Urine Plasma Urine
» 0 .5 0*36 0.36 1.83 1.09 17.8 2.56 0.56 6.07 4.70
-  0*25

fi
0.36 0.38 1.84 1.10 18.0 2.65 G.4S 6.53 4.38

U
0*5 0*16 0.46 1.30 1.54 6.24. 2.50

4P*
1.46 6.27 6.40

1 0.16 0.51 1.15 1.06 4*40 2.56 2.92 6.87 6.77
2 0.29 0.63 1.04 2 .IS 3.70 2.45 3.88 6.35 6.50
3 0.26 0.70 1.15 2.69 4.15 2.47 3.96 7.00 6.77
4 0.21 0.66 1.21 2.94 4*00 2.56 3.80 6.40 6.20
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fab le  23

Clearance Studies to  Babbits 

Calculated Data 

Babbit #67 Sax -  Mala Weight -  2*5 kg®.

7$ ngnu/kgm. Baj2%06 i .v .  a t  0 h rs .

f lu e
(llTS. )

GFH

(ml./min.*)

PAH
cleared  

(m l./a in .)

m i  

fmga./miii,)

Glucose m Chloride fCl
cleared  

( a l . /m in .)
excreted 

(mma./aJUi#}
reabsorbed cleared  

(m l./a in .)
excreted

{Bgm./inin.)
reabsorbed
(mgm./mln.)

-  0 .5 1.8 5.9 4.8 0.08 0.20 4.31 0 .96 0.28 1.69 9.2 0.85
-  0.25r\ 1.8 5.6 4.8 0.07 0.17 4.60 0.96 0.24 1.58 10.2 0.86

U
0.5 0.46 0.64 0.93 0.09 0.23 0.92 o .so 0.16 1.02 1.86 0.64
1 0.36 0.38 0.13 0.18 0.47 0.45 0.49 0.15 1.08 2.40 0.56
2 0.48 0.49 0.18 0.46 1.16 0.02 0.05 0.30 1.89 1.16 0.38
3 0.42 0.40 0.13 0.42 1.03 g.gi 0.02 0.25 1.76 1.18 0 .4 !

0.39 0.32 0.02 0.31 0.80 0.20 0.19 0.20 1.31 1.19 0.48



a

fab le 24

Clearance Studies In  Babbit®

Calculated Data in  Terms of Per Cent o f Mean Control Values 

Babbit #67 Sex -  Male Weight ~ 2*5 kgpu

75 ragsn/kgm. M&gSjpfo l .v .  at 0  hrs.

Time
(h rs .)

GFR PAH * 
c leared

TM aiuccee %1 Chloride 101
cleared excreted reabsorbed cleared excreted reabsorbed

-  0 .$  
-  0.25 (1 .8) (5 .8) (4 .8) (0.075) (0.19) (4.46) (0.96) (0.26) (1.64) (9 .7) (0.86)

0
0.5 26

■m

11 19 120 121 21
4tt*

m 61 62
•m

19 75
1 20 6 .6 2 .7 240 247 10 51 58 66 25 66
2 27 8 .4 3 .8 610 610 0 .4 5.2 120 115 12 44
3 23 6.9 a.? 560 540 0.2 2.1 96 107 12 48
4 22 5.5 0 .4 410 421 4.5 19 77 80 12 56

Figure© in  parentheses ind icate mm® control values. I l l  other figure© denote per cent o f mean control values.
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Table 25

Clearance Staples in  Rabbits 

Analytical Data 

Rabbit #66 Sax -  Mala Weight -."3*5 kg®. 

75 mg»«/kgBi* fe2% °6 i# v * * t  0 brs*

Tim© 
(b ra .)

Urine Flow

_............................................

Xrmlin PAH
..... lmm*.ACL*) .....

Glucose
.......(immJml*

Chloride
. . . r  ( ^ i . / m l .  ) . . . . .

Plasma Urine Plasma Urine Plasma Urine
-  0 .5 0.84 0.24 2*62 0.65 22.0 2.22 0.28 6,50 7.07
-  0.25n

0.8? 0.25 3.21 0.65 27.6 2.27 0.28 7.15 7.9©
u
0.5 0.69 0.37 1.55 1.45 6.55 2.66 3.60 6,90 8.40
1 0.6© 0.51 1.89 1.86 6.10 2.88 6,88 7.60 6,70
2 1 .4 0.60 1.34 2 .% 5.52 2.88 5.44 7.15 7.25
3 1 .7 0.63 1.38 3.44 5.62 2.96 4*28 7.03 7.60
3 .5 2 .0 0.67 1.20 3.54 5.55 2.64 4.06 6.95 6.93
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Table 26

Clearance Studies in Rabbits 

Calculated Bata 

Babbit # 6 6  S&x ~ Mai© Weight -  3*5 kg®.

75 ffl|p./kgm. i.v. at 0  hr$.

Tin© 
(hr©.)

GFR 

(m l./lain*)

PAH 
cleared  

(ml./min*)

m i

(mgm./miii.)

Glucose m Chloride fGl
cleared  

( a l . /m in .)
excreted 

(n^gm./min.)
reabsorbed 
(mgm./min*)

cleared 
(ml ./m itt.)

excreted
(mgm./min.)

reabsorbed 
(mgm./ain.)

-  0 .5 9.1 2S.7 1 3 . 6 0 . 1 1 0*24. 20.0 0.99 0.91 5.94 53.2 0.90
-  0*25

A
11.3 37.0 17.9 0.10 0.24 25.4 0.99 0.96 6 . 8 8 73.7 0.92

U

0.5 2.9 3 .1 1 .0 0.93 2.4$ 5.24 0.68 0 , 8 3 5.80 14.2 0.71
1 2.2 2 .0 0.3 1.43 4.13 2.21 0.36 0.52 4.02 12.7 0.76
2 3 .1 2.8 0 .5 2.60 7.61 1.32 0.16 1.40 10.1 12.1 0.55
3 3 .7 2*8 -0 .5 2.8 7.27 3.73 0.34 1.80 12.9 13.1 • 0.51
3.5 3 .6 3 .1 0 .6 3 .1 8.12 1.38 0.14 1.90 13.9 11.1 0.44



f  am# 27 M

Cl w a n e *  Stadi*# in  Babbits 

Ctaleulated £*ta in  te a m  # f Isi r  C«nt o f  M@ss Control Valu#$ 

Babbit #66 S#x «* Ifcl® Weight ~ 3«5 kgp*

75 ©gm.#/kg»# fe2^4®6 a t  0 hre#

fils® GFR PAH TBM Gluao^o fg l  .. Chloride fCl
test}--------------------- Bl2ai2§— ,-----------   filaaia?_«a»£g*_EmSgSgSsg_________________ olaerod  asoreted reabsorbed__________

! o i l s  (10.2) (32.9) (15.8) (0.11) (0.24) (22.7) (0.99) (0.94) (6.41) (63.5) (0.91)
0 mm mm mm m> tm  < p »  mm mm m , « « m

0.5 28 9.4 6.4 890 1Q30 23.0 69 89 90 22 78
1 a 6.1 1.9 3360 1720 9.7 36 56 63 20 84
2 30 8.5 3.2 2480 3170 5,8 16 150 157 19 60
3 36 8.5 0 2670 3030 16.4 34 190 201 a 56
3.5_________ 2s4_________ 3.8____2950_______ 3380___________ 6 0 ________ U 200 a 7 ___________17_________ 48

Figures In parentheses indicate mean control values. 411 other figures denote per cent of aeon control values.



Table 28

C learance  S tu d ie s  in  R abbits 

A n a ly tic a l  Data

B ab b it #57 Sax -  Mai© Weight — 2*5 kg». 

70 iagia./k$». iJa2S4°6 i#v# G hrs*

i’Sl3©
{hr©*}

U rine irlow 
(m l./m in . )

in
_.....jfaragu/aU ).......

run
(m^a./ml*}.......

Plasma U rine Plasma U rine

-  0*50 0*28 0 .7 0 4 .02 2 .1 7 3 1 .4
•  0 .25 0 .42 0 .69 4*74 2 .1 7 3 1 .4

0 0.39* 0 .71* 3 .94* 2 .35* 3 0 .6 *
0*5 0 .2 5 0 .98 3*31 2 .89 2 0 .0
1 0 .1 5 1 .1 1 3*65 3*63 2 0 .0
2 0*33 1 .3 2 3 .2 2 4 .8 4 2 1 .0
3 0*35 1 .3 2 3 .9 4 5 .54 1 8 .9
4 0 .12 1 .5 7 5 .05 6 .49 2 3 .0

# c le a ra n c e  p e r io d  c o in c id e d  w ith  te tra tfa io n a i©  in je c tio n *
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Table 29

C learance  S tu d ie s  in  B abb its  

C a lc u la te d  Data 

B ab b it #57 Sex -  Male Weight -  2 .5  kgsn.

70 m,gsuAgs** i . v .  a t  0 h r s .

Timb 
(fare*)

GFR 
(sal . / k i n .  )

PAH c le a re d
( m l . / a in . )

t m
(mgm./iain. )

-  0 .5 1 .6 4*1 5 .9
-  0 .2 5 2 .9 6 .2 8 .1

0 2 .2 * 5.0* 7 .6*
0 .5 0 .S6 1 .8 3 .0
1 0.4& 0 .81 1 .5
2 0 .32 0 .5 8 1 .5
3 1 .0 1 .2 1 .9
4 0 .39 0.43 0 .70

* c le a ra n c e  p e rio d  c o in c id e d  w ith  te tra th io x m te  in je c t io n .



fa b le  30

C learance S tu d ie s  i n  B abb its  

C a lc u la te d  Data in  f e rn s  o f  P er Cent o f  Mean C o n tro l ¥aXues 

B ab b it #5? Sex -  Male Weight -  2 .5  kgau 

70 mgoou/kgaw ® Jirs*

fim e GFB PM TEM
( h r s . ) c le a re d

-  0*5
-  0 .25 (2 .2 3 ) (5 .1 ) (7 .2 )

0 * « «
0*5 39 35 42
1 22 16 21
2 14 11 21
3 45 24 26
4 17 8 .4 9*7

® c le a ra n c e  p e rio d  co in c id ed  w ith  t e t r a th io n a te  in je c t io n !  
d a ta  were i n c i t e d  in  c a lc u la t io n  o f  mean c o n tro l  values*

F ig u re s  in  p a re n th eses  in d ic a te  mean c o n tro l  values*  411 
o th e r  f ig u re s  deno te  p e r c e n t  o f  mean c o n tro l  values*
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Table 31

C learance  S tu d ie s  in  R abb its 

A n a ly tic a l Data 

R abb it #56 Sex -  Male Weight -  2*7 kgm. 

60 s j p * A p *  fi*2F4P6  i# v * a t  0 b rs*

Time Brine Flew Inuiin PAH
(hra.) (m l./m in.) (mggt./wl«) (m m ./m l,)

Plasma U rine Plasma U rine

• 0*75 0.61 0 .2 7 4*43 0 .93 3 0 .6
-  0*50

fi
0 .65 0.29 3 .41 0 .93 23. a

y
0*5 0*07 0 .39 1 .75 1 .4 ^ 9 .5
1 0*15 0.49 1 .73 1 .9S 7 .8
1 .5 0 .69 0 .50 2 .2 5 2 .3 6 9 .8
2 0 .91 0 .52 3*11 2 .5 6 14 .3
3 G.S9 0.52 3*31 3 .0S 1 7 .8



59

ta b le  32

Clearance Studies In Rabbits 

Calculated Date 

Rabbit #56 Sex -  Male Weight -  2 .7  kgm. 

60 ognu/k&a. HaeS/fo i .v .  a t  0 bra.

T iro  GFB PAH clea red  TEH
(fare. ) (m l./m in .) (n l./a d n . )______ (mgBu/aln. )

o .? s 8*6 X8.X 9 .7
0*50 10.0 21.7 12.5
0 a» * e m t

0 .5 2 .1 3 .0 1*8
X 3 .0 3*3 1 .8
1 .5 3 .5 3*3 0 .9
2 3 .2 3*0 0 .9
3 3 .1 2 .8 0.9



fa b le  33

C learance  S tu d ie s  in  B abb its  

C a lc u la te d  Data i n  T e rm  o f Per Gent ©f Mean C on tro l V alues 

B abb it #56 Sex •  Male Weight -  2 .7  kgm.

60 ngsu/kgja. i . v .  a t  0  bra*

T im GFB PAH TKM
( h r s . ) c le a re d

• 0*75
* 0 .5 0

A

(9 .4 ) (1 9 .9 ) (11*2)

0 .5 22 15 16
1 32 17 14
1 .5 3? 17 8
2 34 15 8
3 33 14 a

F ig u re s  in  p a re n th e se s  in d ic a te  m a n  c o n tro l  v a lu e s . A ll 
o th e r  f ig u re s  deno te  p e r  c e n t o f  m a n  c o n tro l  va lues*



Time Urlno Flow
(h ro .)

___________ ( a l . / f a t n . )
-  0*5 0*35
-  0,25 0.30

0 -

0.5 0.12
1 0.0$
2 0.55
3 0,$9
4 0. $3
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Table 34.

Clearance S tadias in  Babbits 

A naly tical Bata 

Babbit #71 Bm ~ Mai© Weight -  2 ,9  kga*

50 M0 &*/kgm.* ®&2$Jp6  i -v .  a t  0 h rs .

la u lin

Plasma Urim
0.23 2.61
0.26 2.71

0.32 2.00
0.35 1.37
0.3$ 2.03
0.33 1.69
0.3$ 1.79

MB

Plasma Brine
0.34 32.2
0.38 30.2

0.80 22.9
1.06 9.72
1.40 9.84
1.78 9.10
1*8$ 9.50

Glucose 
(mem./W t.)

Plasma Brin©
2.60 0.5$
2,54 0.48

2 .4? 0,34
2.17 0.60
1.54 2.32
1.14 1,74
1.18 1.80

Chloride 
N(S@» /ml.  ̂

Plasma Ifcr* n<a
6.85 1.90
6.55 2.45

7.45 1,80
7.15 4.60
7,20 5.60
6.95 6.75
6,95 $■* $5



Table 35

Clearance Studies in  Babbits 

Calculated Data 

Babbit #71 Sax ~ Mai® Weight -  2 .9  kgm.

5 0  jag®./kgm. i .v .  at 0  hrs*

Tim® 
(hr®*)

GFH 

(ml. /m in .)

PM 
cleared  

(m l./m in .)

tm

(nypu/mln.}

....JftaDpaa... ,.. fg l ... -O&gCi&L-- fGl
cleared 

(m l./m in .)
excreted reabsorbed 

(mgm./ain*)
cleared  

(m l./m in .)
exoreted 

(m0a . /k in . )
reabsorbed 
(mgm./min.)

-  0 .5 3 .6 32.8 10.3 0.08 0.20 9.16 0.98 0.10 0.67 23.9 0.98
-  0.25 

n
3 .1 23.7 8.1 0.06 0.14 7,72 0*98 0.11 0.74 19.7 0.96

0.5 0.75 3 .4 2.2 0.02 0.04 1.80 0.98 0*03 0.22 5.37 0.96
1 0.23 0.54 0.38 0.02 0.36 0.14 0*93 0.04 0.28 1.36 0.84
2 2.9 3 .8 1.9 0.843 1.28 3.19 0.72 0.42 3.08 17.8 0.86
3 3 .4 3 .5 1 .2 1.1 1.20 2.6S 0.70 0.6? 4.66 18.9 0.81
4 3 .1 3 .2 1.1 0.96 1.13 2.53 0.70 0.60 4.19 17.4 0.81



Table 36

Clearance Studies in  Babbits 

C alculated Data in  f  w a s  o f Per Cent o f Mean Control Tallies 

Babbit #71 3 m  ~ Hale Weight -  2*9 kgm,

50 x&@ouAg)B, H&2^4P6 i*v . a t  0 h rs .

Time
(h rs .)

GFR PAH
cleared

TM ..... Qiuo&ss.... f&L .... f e i
c leared excreted reabsorbed cleared excreted reabsorbed

-  0 .5
-  0.25

A
(3.35) (23.3) (9.2) (0.07) (0.17) (S.44) (0,98) (0. 11) (0.71) (21. 8) (0.97)

V

0 .5 22 12 24 29 23 21 100 29 31 25 99
1 6.9 1 .9 4.1 29 210 1.7 95 38 39 6.2 87
2 86 13 2 1 1190 750 38 74 400 430 82 89
3 101 12 13 1570 710 32 71 640 660 87 83
4 93 11 12 1370 670 30 71 580 590 80 83

Figures in  parentheses ind icate mean control values. A ll other figures denote per cent o f mean control values.
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Table 37

Clearance Studies in  Babbits 

Analytical la ta  

Babbit #6& Sex -  Male Weight -  2,5 kgs.

5 0  jrtpi./kga. N&2S4D6 i .v .  at 0  hrs*

Tim© 
(hrs*)

-  0*5
— 0*25 

0
0 .5
1
2
3
4

Urine Flow 

(ml./mln.)
1.80
1.73
«»

0.48
1.16
1.06
1.11
1.10

Imi? in
/ ia l .)

PAH Glucose
JU.

Chloride
©J~

Plasma Tjrine P lasm Urine Plasma Brine Plasma, Urine
0,44 0,81 2.00 7.20 2.52 0.98 7.03 6.70
0*41 0.77 2.00 8.60 2.64 0.90 7.53 6.73

0.47 0.S9 2.58 5.6 5 2.76 2,72 7.25 7.92
0*56 1.67 2.94 5.00- 2.32 3.84 7.92 7.10
0.64 1,00 3.56 6.25 1.60 2.94 7.75 7,30
O.64 1.00 4.00 7.35 1.00 2.00 7.95 7.42
0.70 1.39 4*32 8.16 0.80 1.54 7.95 7.50
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Table 3B

Clearance Studies In Rabbits 

Calculated Data 

Rabbit # 6 8  Sex -  Male Weight - 2 . 5  k#a*

50 mgBuAgP* i.v*  a t 0 hr s .

Time GFR PAH TIM    Glucose   fg l Chloride   101
(h r s .) cleared cleared excreted reabsorbed cleared e x c r e ta  reabsorbed
________ fax./win.) (ml./mln.) t e . A b . )  (al./a in ,)  (aga./mln.) (pga./aln,)____________ (n l./h ln . ) (mgm.Ma.) (mga./ala.)
-  0,50 3.3 6 .5 7 .4 0.70 1.77 6.55 0.79 1.7 12.1 11,1 0.49
-  0.25 3*2 7.3 9.3 0.60 1.56 6.89 0.82 1.5 11,7 12.4 0.53

u
0.5 0.9 1.1 1 .4 0.47 1.30 1.18 0.4S 0.52 3.80 2.73 0,43
1 3 .6 2 .0 -2 .9 1.9 4*46 3.89 0.45 1.1 8.25 20.2 0.70
2 1*7 1.9 l .S 2 .0 3.12 -0 .40 -0.18 1 .0 7.75 5.45 0.40
3 1.8 2 .0 2 .1 2.2 2.22 -0.42 —0*18 1 ,0 8.24 6.06 0.45
4______ 2*2 2 .1 1 .5 2.1 1.70 0.06 0.03 1 .0 8.25 9.25 0.52
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Table 39

Clearance Studies in  Babbits 

Calculated Bata in Terns o f Per Gent of Mean Control Values 

Babbit # 6 8  Sex -  Kale Weight -  2 ,3  kgm.

5 0  mgm./kgm. HagŜ Ĝ  i*v. at 0  hrs.

Tim®
(hrs.)

GFB PAH
cleared

tm Glucose fg l Chloride fOl
cleared excreted reabsorbed cleared excreted reabsorbed

-  0*5
-  0.25 (3.25) (6 .9) (8.35) (0.65) (1.67) (6.72) (0.81) (1 .6) (U .9 ) (H .8 ) (0.51)

0
0.5 28 16 17 72

**
78

tm
18 60 32 32 23 84

1 n o 29 0 290 270 58 56 69 69 170 137
2 52 28 22 310 190 0 0 63 65 46 78
3 55 29 25 340 130 0 0 63 69 51 88

y 4 68 30 18 320 100 4 4 63 69 78 102
Figures in  parentheses ind icate mean control values. A ll other figures denote per cent o f mean control values.
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Table 4.0 ° r

C learance  Studies in Rabbits
Analytical Data

Rabbit #53 Sex — Male? it  *-*2.5 kgs*
XT’ * -ry<*A+f iii * f # v -*■:. if t i . v . a t 0  h rs.

Time 
'hrs*)

Urine .Slow 
(m l./m in. )

In u lin  
..... hm m k.JA *l........

PAH
___ ..................................

Plasma 'Urine Plasiaa Urine

* 0 .50  
. 0 .25

0*45
0.42

0.29
0.27

5.75
6.05

u. 6 4  
0.71

4 1 .0
/ / C>♦ tR

u
0.5
1

1 .5
2

0*30
0.39
0.37
0.34

0.27
0.30
0.33
0.36

5.95
5.4?
5.3?
6.63

'<J% f &
0#vV
1.03
1 .25

r? / £„>/$. * O
25*4-•̂sry r-\ (A#* 4 *
34.6
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fa b le  41

C learance  S tu d ie s  i n  B abb its  

C a lc u la te d  Data 

B abb it #53 Sax -  Mala W eight — 2 .5  3cga.

50 ragsu/lcgm. Mags4°6  i#T * 0 brs«

Tlza©
(h rs.)

GFR 
(m l./m in. )

FAB cleared  
(sa l./k in .)

TIM 
(ngnu/min. )

-  0*50 9 .1 29 .0 13.S
• 0.25 9.3 26.5 13.1

u
0 .5 6 .7 14.5 6 .4
1 7 .0 10.0 4 .1
1 .5 6 .0 9 .2 4 .6
2 6.2 9 .5 5.3



ta b le  42

Clearance Studies in  Babbit®

Calculated Data in  Tew® o f Far Cent of Mean Control Values 

Rabbit #53 Sex -  Male Weight *  2*5 kg®.

50 n*2S4°6 I*?* &t 0 hr®*

Tine GFR PAH TSS
(hr®*) cleared

0*5
* 0*25n

(9*2) (27*3) (13.5)
w
0*5 73 52 43
1 76 36 30
1*5 65 33 34
2 67 34 39

figu res in  parentheses in d icate scan control values*
A ll other figure® denote per cent o f scan control values*
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fa b le  43

C learance  S tu d ie s  in  B abb its 

A n a ly tic a l  Data 

B abbit #55 S«ac -  Male Weight *  2*1 kgsa. 

35 agm./kgm. i . v .  a t  0 h r s .

Tin©
( h r s . )

U rine Flow 
(a l./m in .)

In u lin
....................................................................................... _

PAH

Plasma Urine Placraa Urine

• 1 .2 0.32 0 .27 5.79 0 .71 56 .4
-  0*7

n
0 .40 0*29 5 .60 0 .69 52 .0

u
0 .5 0 .21 0 .32 3 0 4 1 .0 7 2 3 .4
1 0.61 0 .29 1 .79 1 .22 9 .2
1 .5 0*59 0.33 1 .9 4 1 .52 1 1 .6
2 0 .63 0 .36 1 .79 1 .69 1 1 .3
3 0.53 0.40 2 .14 2 .1 6 1 5 .2



Tab!® 44

m

Clearance Studies i s  Rabbits 

Calculated Bate 

Babbit #55 Seas * Male Weight -  2 ,1  fegau 

35 mgsu/kgm. i.v *  a t 0 hrs.

TIm  
(h r s .}

o n
(nil./m in.}

PAH cleared  
(m l./K in .}

m i  
{mgau/aaia.)

-  1 .2 6 .8 25 .# 14*1
-  a . ? 7 .8 30.4 16*4

0 - * —
0 .5 2 .0 4 .5 3 .0
1 3 .8 4 .# 1 .8
1 .5 3 .5 4 .6 1 .6
2 3 .1 4*4 3 .0
3 2 .8 3 .8 3 .0
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fa b le  45

C learance  S tu d ie s  in  B ab b its  

OaXculated Data in  Terms o f  Per Cent o f  Mean C o n tro l V alues 

B ab b it #55 Seat *  Male Weight -  2*1 kgxa.

35 agja./kgm . i . v .  a t  0 h r s .

Tima GFE PAH tM
( ta re .) c le a re d

• 1 .2
-  0 .7 (7 .3 ) (2 3 .0 ) (1 5 .3 )

0 * - .*
0 .5 27 16 20
1 52 16 12
1 .5 43 16 10
2 42 16 20
3 38 14 20

F ig u re s  in  p a re n th e se s  in d ic a te  naan c o n tro l  v a lu e s .
A ll  o th e r  f ig u re s  deno te  p e r  c e n t o f  laean c o n tro l  va lues.
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la fc la  46

Clearance Studies in Enbbits 

A naly tical Bata 

Babbit #75 Sex -  Female Weight -  2*6 kgm. 

25 isgja./kg®, NagŜ G  ̂ l . r .  a t  0 I®1®#

Tim®
(h rs .)

Urine Flew 

(m l./m ln .) Plasma

In n lin
i A U .

Urine

PAH
m . ) .

Plasma Uri: Plasma

Glmeoa®
* M J L

G hlerii#

Urine Plasma Tfrin©
-  0 .5
-  0*25

0
0 .5
1
2
4
5

031
0.32

0.24
0.25
0.29
0.25
0.20

0.23
0.21

0.12
0.27
0.25
0.19
0.17

3.76 
^.48

mm

5.66
6.22
5.60
5.60
6.66

0.36
0.35

0.20
0.54
0.59
0.55
0.52

34.6 
33.4

46.6
41.6  
36,0 
46.6 
5$ #4

1.60
1.76

i.ao
1.85
1.86 
1.80 
1.80

0.32
0.36

0.42
4.86
7.44
6.84
6.84

1.44
1.43

1.50
1.50 
1.49
1.54
1.54

2.06
2.38

1.56
0.94
1.30
1.40
1,24
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Table 4?

Clearance Studies in  Babbits 

Calculated Bata 

Babbit #75 Sex -  Finale eight -  2 .6  kgm.

25 sip^/kgm. ^2^4,06 i#v. at 0 h re .

Tim ’ C-FR PAH tm Glucose fg l  ' Chloride____________________*51
( h r s . ) cleared cleared excreted reabsorbed cleared excreted reabsorbed
___________ (ml.M a , ).....  (inl./mln,) (a m ./w in . ) (aX./Rln, ) ( m m .M n .)_____________ (m l,/« ltt ,) (agn./min.) ( s m tM n , )
-  0 .5 6.5 37.2 11.6 0.08 0.13 10.3 0.99 0.55 0.80 8.55 0.91
-  0.25

c
6.9 30.9 8 .7 0,07 0.12 12,0 0,99 0.53 0.76 9.12 0.92

V

0.5 11.5 56.0 9 .4 0.06 0.10 20,6 0.99 0.25 0,37 16.9 0.98
1 5.9 19.3 7 .8 0.65 1.22 9.7 0.89 0.15 0.33 8.52 0.97
2 6.6 18.6 7.9 1*10 2,16 10,2 0.83 0.25 0.38 9.46 0.96
4 7.5 21.1 8 .4 0.95 1.71 11.8 0.87 0.22 0.35 11,2 0.97
5 7.8 2 2 . 6 8.4 0.76 1.37 12.7 0,90 0.16 0,25 11.7 0,98



n

Table 48

Clearance Studies in  Babbits 

C alculated Data in  Terms o f For Cent o f Mean Control Yaluea 

Babbit #75 Sox ~ Female Weight -  2 .6  kgm.

25 ragm./kg®* ^&2%®6 l .v .  a t  0 h rs .

Tim©
( t a u l

0FR PAH
cleared

rm Glucose fg i Chloride fCl
c leared .......m x s& id ..... ^-j»i3%flsrbsd...... cleared excreted reabsorbed

-  0 .5
-  0.25 (6 .7) (34.1) (10.2) (0.08) (0.13) (11*2) (0.99) (0.54) (0.78) (8.84) (0.92)

0
0.5 172 164

mm
93 SO 77

#■»
184 100 46 4? 191

mm
107

1 m 57 77 $70 940 87 90 28 42 96 106
2 99 55 ts 1470 1660 91 84 -46 49 107 105
4 112 62 83 1270 1320 105 88 a 45 127 106

- J L -  . 116 a© _____t t _ 1010 ... iPJO ............... 113 ...... .SQL........... _2SL — _________ .....m _________ 107
Figures in  parentheses in d isat#  moan control values. AH other figures denote par cent o f moan control values.



76

Table 49

Clearance Studies in  Babbits 

A nalytical Data 

Rabbit #73 Sex * M e Height - 2 . 5  kgau

25 mgm./kgm* Ka2s4°6 i#v* 0 h rs .

Tijae Brine Flow In u lin  PAH Glucose Chloride
G* s , ) . . .  (w3a./»a. .) ) (iwa./wX.) . (botu/ bI .

(m l./k in .) Brine Plasma Brine Plasma Brine .... .......Plasma. Brine
~ 0.5 0.59 0.36 2.31 1.70 21.2 1.88 0.72 7.30 6.90
-  0.25 0.52 0.34 2.92 1.70 25.0 2.10 0.90 6.90 7.38

KJ
0 .5 0.41 0.42 2.92 1.86 24.0 2.30 2.32 7.85 6.57
1 0.39 0.46 4*09 1.92 27.6 2.20 2.74 7.15 6.35
2 0.30 0.52 4.29 2.18 28.0 1.78 2.52 7.15 7.57
3 0.43 0.55 3.89 2.52 24.2 1.46 2.58 7.38 6.90
4 0.45 0.64. 2.29 2.82 20.2 1.08 1.78 7.38 7.70
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Table 50

Clearance Studies in  Rabbits 

Calculated Data 

Babbit #73 Sex -  Male Weight ~ 2*5 kgm.

25 mgs./kgra, I&2S4°6 i , v * 0 hrs*

T5j i© 
(h rs* )

GFR 

( t t l . / n ln . )

PAH 
cleared  

( s l . / n i n . )

TIM Glucose %1 Chloride £01
cleared

-.... ............................
excreted 

(iRgm./min,)
reabsorbed 
(mgm./jKlfiu)

c leared  
(ia l,/m in ,)

excreted 
(mgm./min,)

reabsorbed 
( ffigm,/mi»,}

-  0 ,5 3.8 7 .4 7.1 0,23 0.42 6*73 0*94 0.56 4.06 3,18 0.85
-  0,25 4*4 7.6 6.8 0.22 0.47 8.78 0.95 0.56 3*84 4,06 0,87

u
0.5 2.1! 5.3 5.4 0*41 0.95 5.50 0,85 0.34 2.70 3*07 0,88
1 3 .4 5.6 5.4 0,49 1.07 6*41 0*86 0,35 2 ,48 3,86 0.90
2 2,5 3 .a 3 .8 0.42 0.76 3,69 0*83 0.32 2.27 2.38 0.87
3 3 .0 4.1 4 .2 0.62 1.11 3.27 0.75 0,39 2.96 2.80 0.87
4 1 .6 3.2 5.4 0*74 0.81 0.92 0.54 0.46 3*46 *0.39 0.71



Table $L

Clearance Studies in Babbits 

Calculated Bata la  Terms o f  Per Cent of Mean Control Valvm s 

Babbit #73 Sex -  Male Weight -  2*5 kg®.

25 ragRu/kg®. H&2$4,°6 i .v . at 0 hr s .

Time 
(hr®.)

GFB PAH
cleared

TIM .......O ta o i# .... fg l ..... Chlerid© .. fOl
cleared excreted reabsorbed cleared excreted reabsorbed

-  0 .5
-  0.25 (4.1) (7 .5 ) (6.95) (0.23) (0.45) (7.76) (0.95) (0.56) (3.95) (3.62) (0.86)

0
0.5 6a 71 7a

« ■ »

180 211 71
mm

90 61 68 85 102
1 m 75 78 220 238 m 91 63 63 107 105
2 61 51 55 190 169 48 m 57 57 66 im
3 73 55 60 280 247 42 79 70 75 77 101
4 39 43 78 330 180 12 5? 82 m 0 83

Figure© in  parentheses ind icate mean control values. A ll other figu res denote per cent o f mean control values.
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T a b le  52

C learance  Studies In B ab b its  

A n a ly tic a l  B ata 

R ab b it #54 Seac -  Male W eight -  2 .7  kgm. 

25 JagG^/kgst. ^ 2 S4U6 ^ #v* ® hrs*

Tima U rine Flaw X m lia  ribi
( h r s . )  ( « l . M a . )  ftafflw& Uj  ( a a w t o J

Plasma U rine Plasma U rine

-  1 .4 0.43 0 .20 3 .75 0.41 3 1 .8
~ 0 .9 1*3 0.23 1 .99 0.43 6.2

0 — — •- — «»
0 .5 0.43 0.23 4 .6 1 0 .4 0 2 b .4
1 0 .43 0 .25 5.54 0 .48 3 7 .0
1 .5 0 .35 0 .2 6 6 .1 6 1 .08 3 1 .4
2 0 .3 0 0 .26 5 .86 1 .62 4 7 .8



fable 53

m

C learance  S tu d ie s  In  B abb its  

C a lc u la te d  b a te

B ab b it #54 Sex -  Male H e igh t -  2*7 kgm.

25 HagS^O^ i . v .  a t 0 h r s .

fiase GFR PAH c le a re d TEM
(h rs * ) (m l./m in .) (nO.,/iBin.) (®gm./ialn. }
-  1 .4 8.1 33.4 11.0
-  0*9 11.2 18.8 4 .1

0 —
0 .5 S .5 30.5 9 .4
1 9 .5 15.9 1-2 * 1
1 .5 8 .4 10*2 3 .5
a 6 .8 8 .9 5.2



fH i p

flat-a l a  Teams o f  Faae 

. - S tx  **

©C lfns& Go&tarol WaSbitoS

*  2* f  *m> r : ;
iv y # ' &t» t) ium* ,5

f lM
(h r#*)

PAB
ftliw iffii

tSH

i 
l

■
a

.

(9 .6 5 ) (26J . ) (8 . 5 5 ;

0
o * s

*■»
£8

«*►-
121

m*
u e

i 93 H 1 4 1 .
87 39 4 *2 H M S

l a  pBgBaKl̂ MWwi I sm&cmMUi a#ixi o o n tio il aaliMWNt 
4H  sHm#’ jfS^papsa- d m slis jnkf ##aS ©IT m u  <wme1e®3L yalas##



fa b le  55

G leeroooe S tu d iee  In  R abb its 

A n a ly tic a l  Data 

B abb it #52 Sax -  Male W eight -  2 .3  k g s . 

25 s ^ . /k g m .  HapS^O^ i . v .  a t  0 l ire .

fir*© Brin© Flow X nulin Fill
( h r s . )  (xB l./m in.) t o a u / a l . ) im m .hU .)

Plasma Brin© Plasma Brin©

-  G.50 0 .31 0 .20 7.E6 0 .55 6 2 .5
-  0*25 0 .34 0 .20 7 .2 4 0 .4  & 6 4 .5

0 .5 0*40 0*20
©P

6 .74 0 .48 4 4 .5
1 0 .49 0*20 5.44 0*44 3 7 .5
1 .5 0 .45 0 .19 5.16 0.53 3 7 .5
2 0 .43 0 .19 5.68 0 .4 ? 51.3
3 0 .50 0.20 5.50 0 .50 4 2 .5
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table 56

Clearance Studies in Rabbits 

Calculated Data 

Rabbit #52 Sex -  Male U algh t -  2 .3  fcgm.

25 mga. Ae®. Ha2s4®6 i .v .  a t 0 h rs.

ftme GP8 PAH cleared TM
(fare.) (a l./m in .) ( a l ./g lp .) (agm./ni
- 0 . 5  12.3 36.0  14 .0
-  0.25 12.3 46.2 17.1

0 *•» *■* •  
0 .5  13*5 37.5  12.5
1 13*4 a . 3  13*3
1*5 12. Q 32.3 11.8
2 13.2 47 .1  17.0
3 1 3 .9   4 2 .5  15*5



Table 57

Clearance S tudies in  Rabbits 

C a lc u la te d  B ata in  Terms o f  Far Cent o f  Mean C o n tro l V alues 

Babbit #52 Box ~  Male W eight — 2*3 kgau 

25 a@a./kgm. la^S^G^ i . v .  a t  0 h r  s .

Time GFR PAH TIM
(hr® .) c le a re d

-  0 .5
• 0 .25A

(1 2 .3 ) (41 .1 ) (1 5 .6 )
V
0 .5 110 91 80
1 109 100 36
1 .5 93 79 76
2 107 114 109
3 113 103 100

F igu res in  parentheses in d ic a te  mean co n tro l v a lu e s .
A ll o th er fig u r e s  denote per cen t o f  mean co n tro l value® .
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Table 59

Clearance Studies in  Babbit©

Calculated Data 

Babbit #77 Sex ** Male yeight ** 2.8  kgnu

10 lagm./kgm. i . v .  at 0 far®.

Tfca® 
(hr s . )

GFR 

(m l./m in .)

PAH
cleared

( a l . /n ln . )

TIM 

(mgra./kUu )

Glucose Tgl Chloride fCl
cleared  

(m l. /s in .)
excreted 

(is©B./iain.}
reabsorbed 
(agnu /n in .)

cleared  
(m l./m in ,)

excreted
)

reabsorbed 
(mgm./min,)

• 0,5 4*7 18,3 9 .0 0.13 0.19 6.68 0.97 0,23 1.42 27.8 0.95
-  0.25 

Ci
4*7 20.3 8.5 0.12 0.17 6.61 0,98 0.14 0.76 24.7 0.97

V

0 .5 6.1 23.0 9.2 0.12 0,18 8.72 0.98 0.18 1.09 35.0 0.97
1 6,0 20. a 8.0 0,10 0*17 9.84 0.98 0.18 1.44 45.8 0.97
2 5.7 17.3 7.1 0.14 0.16 a. 63 0.98 0.59 3.17 27.6 0.90
3 6.0 20.0 11,5 o .n 0.18 a.io 0.98 0,56 3.52 34*6 0.91

_JL____ ....... .....JEiL..... 11,0 7,1 ..... J2*SBL.... . 0.12 6.83 0.98 ________M L ___ 2,68 .............. .......................... ...... 0 f %
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Table 60

Clearance Studied in  Rabbits 

C alculated 'Data, in  Tmm of Far Scat o f Mean Control Values 

Babbit #77 Sex -  Mel® Height -  2*0 kgm.

10 ngBuAgBu at 0 hr®.

Time
(hr®*)

GFR PAH
cleared

tm Glucose m _. . . . . . . . . . . Ohlculde..... 101
cleared excreted reabsorbed c leared excreted reabsorbed

«* 0*5 
-  0.25 (0*47) (19.3) (8.75) (0.13) (0*18) (6*65) (0.98) (0.19) (1.09) (26.3) (0.96)

0
0.5

mm

X30 119 105
mm

96 100
mm

331 100 97
* *

100
mm

133
mm

101
1 12$ 100 91 00 94 148 100 97 332 174 1001
2 121 90 01 n o 09 330 100 320 291 105 94
3 120 104 131 88 100 122 100 300 323 132 95
4 113 57 81 72 67 103 100 170 246 161 98

Figures la  parentheses indicate mean control values# A ll other figures denote per cent o f mean control values#
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Table 61

Clearance Studies in  Rabbits 

A nalytical data 

Rabbit #76 Sex ~ Male Weight -  2*6 kgm.

10 ftgn*/kgm. Ka^^06 *-*v * a t  0 h rs .

Time brine  Flow PAH Glucose Chloride

(al.7 id .ii.) Plasma U rin e . P lasm ....Urine ............ Plasma Urine .Plasm _ M a e .
-  0 .5 0.66 0.40 3.34 1.30 9.40 3.10 0*92 1.48 1.48
-  0.25f) 0.54 0.46 4.30 1.35 12.6 3.24 0.73 1.75 1.27

u
o.§ 0.34 0.46 5.88 1.41 17.6 2.94 0.61 0.66 1.04
l 0.27 0.49 6.02 1.44 16.6 2.67 0*40 1*40 1.51
2 0.20 0.47 6.25 1.44 31.4 1.98 0.54 1*54 0.91
3 0.22 0.49 4.85 1.46 24.0 1.52 0.32 1.79 1.16
4 0.15 0.46 7.92 1.36 39.6 1.44 0.58 1.59 0.48



Table 62
m

Clearance Studies in  Rabbits 

C alculated Data 

Babbit #76 Sex •  Mai© weight -  2 .6  kgm.

10 mga./fegBi. 8*2^496 i#v* a t  0 h rs .

Tim©
(h rs .)

GFB 

(aX«/ain.)

FAB 
cleared  

(m l./m liu )

T©5 

(mgm./min.)
rJslH£0«e._ . m Chloride fCl

c leared  
( a l . / s i n . )

excreted 
(BMP-* A i n . )

reabsorbed 
(mgm. A i n . )

c leared  
(ml./win*)

excreted 
(mpm* A ia * )

reabsorbed 
(m&a*/min.)

-  0 .5 5.5 4 .8 0 .4 0.20 0.61 16.5 0.96 0.66 0.98 7.17 0.88
-  0.25

f% 5.1 5.0 1.0 0.12 0.39 16.1 0.98 0.39 0*69 8.24 0,92
V

0 .5 4*4 4*2 1 .0 0.07 0.21 12.7 0.98 0.54 0,35 2.55 0.88
1 3 .3 3 .1 0*8 0.04 0.11 8.70 0.99 0.29 0*41 3.92 0.91
2 2 .6 4 .3 3 .4 0.05 0.11 5*04 0.98 0.11 0.18 3,82 0.95
3 2.2 3 .6 2.2 0.05 0.71 2.64 0.98 0.14 0.26 3.68 0.93
4 2 .6 4.3 3 .2 0.06 0.87 2.87 0.98 0.05 0,07 4.07 0.98
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Table 63

Clearance Studies i s  Babbits 

Calculated Data in  Teams o f  Per Cent o f Moan Control fmlm® 

Babbit #76 Seat -  Male Weight -  2*6 kg®.

10 agBu/kga, 1«2%06 1*v * a t  0 h re .

Tim®
(bra*)

GFR PAH
cleared

m Glucose m m
cleared excreted reabsorbed cleared ©secreted reabsorbed

-  0 .5  
** 0.25 (5 .3) U .9 ) (0.70) (0.16) (0.50) (16.3) (0.97) (0.53) (0.84) (7.71) (0.90)

0
0.5

« * »

83
mm

86 140 44 42 78 101 102 42 33 96
1 62 63 114 25 22 53 102 55 49 51 101
2 49 88 490 31 22 31 I d 21 21 50 105
3 42 74 315 31 142 16 I d 26 31 48 103
4 49 .88 460 37 174 18 101 9 g S3 109

fig u re s  in  parentheses in d ica te  mean con tro l values* A ll o ther f ig u res  denote per cent o f n®an con tro l values,
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MO

100

90

80

70

GFR
FOUND X 100 60 

CONTROL
50

40

30

20

10

GLOMERULAR FILTRATION RATE
•  2 HRS. AFTER INJ.

10 20 30 4 0 50 60 70 8 0 90 100

MG/KG SA04 U6

F ig u re  1

GXaiaanilar f i l t r a t i o n  r a t e  ( in u l in  c le a ra n c e )  f o r  v a r i e s  doses 
t e t r a th io a a te  *



f t

HO r

IOO

90
TUBULAR EXCRETORY MASS 

2 HRS. AFTER INJ.

80

70

TEM  6 0  
FOUND X IOO 

CONTROL 50

4 0

30

20

10

10 2 0  3 0  4 0  5 0  6 0
M 6 /K 8  S4 0 6 -

7 0 8 0 9 0 100

F ig u re  2

T ubu lar cacoretoiy imss {'para-am jjiohipjHaraie) f o r  v a rio u s  doses of 
te t r a U iio n a te  .



T F 6 L  
FOUND X IOO 

CONTROL

IOO

9 0

8 0

70

6 0

5 0

4 0

3 0

20

10

TU B U LA R  FU N C TIO N  (G L U C O S E )

2 HRS. A F T E R  IN J .

10 20 3 0 4 0 5 0 6 0 7 0 8 0 9 0

M G / K G  S 4 O6

—•100

Figure  3

T ubu lar t r a n s p o r t  o f  gknmm  f o r  v a rio u s  doses o f  t e t r a t l i i o n a te .
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FOUND X IOO 

CONTROL

110
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90

8 0

7 0

6 0

50
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TUBULAR FUNCTION (CHLORIDE)
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0 1 2 INCHES
I—I— r~S— I— T*
0 1 2  3 4 5 CM

ig u ra  5

h anov-icter assembly of the bounce apparatus. The svaaotaetar, nace 
of c a p illa r y  tubing with a 1-sm  bore, is soun tcd  on a wooden block 
3/1; in .  thick. The bulb A contains lust l.p ol of l iq u id  when f i l l e d  
to the neck without the g la ss  bead B* The bulb i s  fa sten ed  to  the  
manometer by spring C (or by means o f  a thin section o f  rubber tu b in g ).
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The tetm ddons& a ccsiheexfc hydrated s a l t  b© determined

£y th e  re-action o f  the te tr a th io o a te  io n  iritli cyanide (6 0 , 61) 5 laiilcfa 

i s  dependent upon t i e  fo llo w in g  reaction ;
r”> | t" -■ v r”l ^ . ir'T **■ * .’“‘V"-. t . '~V' ̂  ir
f K - J f . +  w s 4 a n - . . -  - 4 O O U 7  4 o n ; ? 4 o C d 4 f ki , t  C  • C . +s . « * .

In t l i i s  r ea c tio n , one m l  o f t ld s s u lf s to  i s  q u a n tita t iv e ly  fo m sd  fm a  

each .$;joX o f  tetra&ftio&sbc and ilie  u p tak e  of Iodine by the rea c tio n  pro­

d u c t provides a d ir e c t  soasar© o f d ie  o r ig in a l content o f  totrc£Mouat©«

The sanplo o f  to tra th lo n a te  used in  t h i s  study was found to  analyse by

th e  cyanide procedure as 1 0 0 per cen t o f  l i ctfXl ? > \J i O'"1—v * * 4L 4*. <j t-.
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•4H '1+.-4* **  ̂ gjnnt-

7m  <k&&rmzm%imi o i a s i^ la s u  7b  ® i » *  CataLas© r e a c t s  v itfc  li*£>*s
*̂*ew»̂ gMM0c!̂ *8Ŵ n̂Wgi--̂ r'W«iwi|iwatMWilga«i'tfiV)-iTff» H>tn nr'̂ fmin' ■iwrini.-'wMiiiî fc»i«rmi*iiiri>lnSHiV iri«* .fraa.j ■3r̂ ii..>i<*,^ <>î MWifi<iiafc<«-j.iM*M" a>n».->i»aii ■ «**

to  for:* o a ta la s e  pe ro x id e  ami w ater* 7km c a ta la s e  p e ro x id e  th e n  r e a c t s  

v i t h  a  m txm I laolecuXe o f  Ogbg to  f b m  re ip s tm ra te l c a ta ls ^ e ^  w a te r , and 

uioCLeealar oasyjoxw Xbe r@ a s iia i a m  ba p ic tu re d  a sc o rd ia g  t o  th e  fo llo i**  

la g  sohe&n (6 2 );

Cat ♦ ^ 2 ^ 2  + 2L3gp

2Cat6^( + StlgQg **4 2Cs& 4- S igc 4* 3Cg

A ccordingly* a s ^  aav iaaa trle  saethod e b ie h  d e te rm in es th e  r a t e  o f 

as^gpa p ro d u c tio n  i n  t h i s  r e a c t io n  would g ive  an  ©atdai&ta o r  th e  m&a$b 

oX cabalas©  a c t i v i t y  o f  & g i m i  sample* Ta© nanoeiB trie laetho&e a re  

a v a i la b le  f o r  t h i s  purpaoo; th e  *larburg a p p a ra tu s  f o r  laetasuriiig gas 

p ro d u c tio n  (63)*  aim him iisanosaotrio a p p ara tu s  d e v ised  tor Dounoa (4?)*  

7km mfrm3b&0& o f  th e  Doume a p p ara tu s  o v e r t h a t  o f  ybrburg i s  t h a t  th e  

focrsasr i s  a c re  eosapaot and p o rtab le*  and re q u ir e s  l e s s  t i n e  f o r  an 

©imlyoi©*

The e s s e n t ia l  p a r t s  o f  th e  Donnes a p p a ra tu s  a re  th e  laanoaoeter and 

bud1> asse idal^  ( f ig u re  3)* and scaae d ev ice  f o r  o s c i l l a t i n g  th e  swuxiefcer 

m m -'ijI j  shout a  horisanfceti a x is  a t i t s  upper mad a t  a  ra te  o f  shoo t 

2 if) o s c i l l a t i o n s  p e r  id n u te  (U7)»

A clean glass bead, is placed in the bottom of the bulb, and. 0*2 

ml* of urine is woasured in to the bulb* then enough 0#C& !J HgCJg in 

Q*q66 n ptiosphafce buffer at pi 6*9 is added to the bulb to raise the 

liquid le v e l 1 to 2 a-i* above the bottom of the ground join t*

7km ism o se ta r  block* Isold l a  th e  l e f t  hasad, i s  bum ad on edge w ith  

th e  groui&I J o in t  down, and th e  c a p i l l a r y  f i l l e d  n i t l i  water b ^  spoiling 

th e  stopcock* Thrni w a ter ru n s  f r o s  th e  end o f  th e  ground Jo in t*  am



o f  th e  l o f t  hand i s  piaoud ovor th e  to p  o f  th e  zmiom te r  to  

b lo ck  th e  luaen*  and tb o  stopcock  i s  closed* Th© bulb  i s  th a n  r a is e d  

caru flL ly  up over t i e  s a le  parti-on o f tb s ground Jo in t u n t i l  tluj bot­

tom o f th© j o i s t  b arely  c le a r s  the su rface o f  th e  l iq u id  l a  the node 

o f  bko bulb* risen th e  jo in t  i s  sea ted  by a  sudden jassains t o o t h e r  o f  

the two parts* be a ir  h a b lle s  shou ld  be introduced in to  th e  c a p illa r y  

d u rin g  t h i s  procedure*

The btalb i s  fasten ed  to  ilia  sasoosneter w ith  c i r c l e s  o f  rubber tu b -  

inc.. a."*i a  s to p  w atch i s  s ta r te d *  She l e v e l  o f  th e  l i q u id  in  th e  sumo** 

s is te r  i s  brought to  s s ro  I y  u se  o f  the l e v e l l in g  bu lb , and shaking o f  

the apparatus i s  sta r ted  * A fter  1$ n ia u to a  by th e  atop watch the chafe* 

i r e  i s  s to p p e d , and th e  renasxstcr i s  read* Tbo rea d in g  in  n l l i i l i t e w i  

rru liip liod  by 1*13 g iv e s  the cu b ic  n i l l i s B t e r s  o f  oxygen © v o lm l i n  15 

n in u to s , p rov ided  t h a t  th o  zsaehia© I s  o p e ra ted  a t  a  teggJGra&uro n e a r  

25° 2 and th a t  th e  c a p illa r y  has a boro o f  1 an#

of tho  apparatus i s  cleaned a f te r  each use  w ith 1 s 5 

I Eh oil fo llo w ed  by thorough  r in s in g  with d i s t i l l e d  w ater* The saai*»* 

netor i s  a lso  flushed  out w ith  d i s t i l l e d  water* Ovary week or two th e  

naaosjotasrs and b u lb s  are cleaned with ho t chras&c ac id  c l & m & n g  so­

lu tio n  and r in s e d  e x h au stiv e ly *  The g lass beads wood in  th© a p p a ra tu s  

a re  cleaned i n  tho  sans way as th e  b u lb s  (1*7)*

1 .8 « 7 « 2
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o f  th e

Chief: or

■ author w ishes to  bate t h i s  oppcwtunltsr to  ©agrees h is  g rab i-

Or# M l  S c toL d t, Head o f  th© depairta« ib  o f  fiio lag icaX  C te iiis trsr 

M wereitgr o f  Mars?X&sd Settee! o f  a@dlciii®# m d  Qr» J# I-Î srsr

h ©f the Ohontoml 0®rpm ModlesX labors** 

f o r  t h e i r  ip id a a s e  sod  es3«mir8|§ei«ib i s  t h i s  ©budy? to  isr*

Hr#

tCm. t e r o r s  o 

a so is isse©  i s  th© blood  and vtrXm 

fo r  her t in e  and cooparw&ian i s  th© preparation o f  th e  mtme* 

o f  aIX# to  M s w if e ,  flargaret, fo r  har

ijrtdsr^fcsadisg o w r  th e  p ast few jm ts*
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Th© conversion o f  -03 to  -CBS in  doge* Horton, H. G ., a. 1* Westoo,
J . P. Saunders, and G* Konaon, F e d e ra tio n  P roceedings, 6 ; 339, 19^7

The conversion o f cyanide to  th iocym iate by t is su e s *  Hiawicli, F. A*, 
and J . P. Saunders, F e d e ra tio n  Proceedings, 6s 130 , 19h7

Th© © so m a tic  co n v ersio n  o f  cyanide to  thiocyana& e. E inw ich, W. A ., 
and J .  ? .  S aunders , Ain* J* P h y s io l* , 153: 3kS-|5U, Ipiio

Soane p r o p e r t ie s  o f  a t r a n s s u l f o ra s e  resp on sib le  fo r  conversion o f cyanide 
t o  thxocyanate*  Ssem dors, Jack  P ., and M ilH am ina A* Iliiawich,
Federation Proceedings, jf: 133, 19k 0

D istr ib u tio n  and p rop erties o f  a t r a n s s u l fu ra s e  resp on sib le  fo r  conversion  
o f  cyanide to  tb io e y a n a te ,  Saunders, Jack P*, and W illia sd n a  A* liAjaiieh,
Bull* 3ch. Fed. U. M . ,  ^ks 103, 19h9

The e f f e c t s  o f  iid ou r e a s  and r e la te d  eosg^oaods on alphanaphtlsyltl'iioiir^a 
(AHTu) t o x ic i t y  to  r a t s .  Meyer, .Bertram J . ,  and Jack P. Saunders,
J* Pharmacol* Exp. T herap#, 97: k32-k0, I5k9

P ro p e r t ie s  o f th e  t r a m s u l f u r a s e  resp onsib le  fo r  conversion o f cyanide 
to  th io c y a n a te .  Saunders, Jack ?* , and ¥ i l l i a m in a  A* Ilixw ich ,
A s. J . P h y s io l . ,  1§ 3 s  kOh-09, 1950



E f fe c ts  o f ®am s u b s t i tu t e d  th io u re a s  on a l^ ia n ^ h t l^ f l th io u r e a  (YBTU) 
t o x l c i t j  t o  rats*  -Saunders, Jack ? • ,  and Raymond 0 . Spaulding,
Froc* Soc* I£sp* Biol* rod., jf&s 84-5, 19?i
MepforatosdLc a c t io n  o f  t e t r a th io n a t e  i n  th e  r a b b i t .  Saunders-, Jack ?♦, 
B a r e li I .  G reen, and J . If. W ills , f e d e r a t io n  P roceedings, IX: 380, X952

R elation  o f  oertm  c h o lin e s te ra s e  t o  n u t r i t i o n a l  s ta tu s  o f  a d o le sc en ts . 
S aunders, Jack H arold  R. S an d stead , Roy s*  B u tle r , and D ial 
M ck elsen , J . n u t r i t i o n ,  k j j  191-201, 1S$2

D eto ad c^ tio n  r a te s  o f  a n t ic h o l in e s te r a s e  compounds in  th e  rabbit#  
Saunders, Ja ck  P .,  Federation P roceedings, 12: 364, 1353

P o sitio n s  Held:

2 /3?  -  9/3& A s s is ta n t  C hem ist, Aerovox C o rp o ra tio n , Brooklyn, Hear York
3/39  -  9 /41  C hem ist, E. 11. .Maey & C o., I n c . ,  Hew York, Hew York
9/41  -  i /4 3  Powder and E xp lo siv es In sp ector , I!* 3 . Ars^r Ordnance d e p t.
1 /4 3  -  2/h /j Cfrojaist, B io lo g ic a l $/arlare P r o je c t ,  IT. 3 . An^r
3 /4 6  -  9/48 C hem ist, :Medieal D iv is io n , Arsiy C heriical C e n te r , i-Saryland
9/43  -  9/50  B io ch em ist, U. S. Public H ealth S erv ice
9 /50  -  P re se n t P h arm aco lo g is t, Chemical Corps .Medical L aboratories, 

Amy Chemical Center, Haryland


