
TftJe: Metabolism of Tryptophan 

Trypt~phan, r widel9 di8ttibrrkd arturrl ly  occurring eaaent i r l  rairro 
acid, has been the 8ubJect of 8 great 4erl of biochemical investigrtim. 
It is converted t o  many other comgwunds of biological rrignificmce, some 
of which no longat t e k h  the indole nucleu8. This m i n o  acid is nou 
recognhcd a8 the precuroor of ruch di~erae caq~~ttrrdr as quhol in ic  acid, 
nicotinic rcid, xmthammtin, xanthurdc  =id, MrotQIIJm, Cof, and 1197 
others. Masay points concerning the b& th4.i. of these biologiC8Uy 
iaportul t  csq~nrnds are .till obacura F T r y p t o p b ~  brlrnce data on gtow- 
ing urinal8 w d  the di.tkrct requirement for tryptophan for maintenurccc 
in the adalt, indicater that a frit amount of urbon from t h i s  amino 
acid i s  bibp08ed of thtough the 1- rtld kidxi99 tach day. C U y  a -11 
part of the inJaeted indole nuclcrrs is accounted for in the ~ u ~ m 8  

- 
excretion products of normal -fa. Tryptophan, l ike other essent ia l  
larino acids, laut be &pored of by a major route leading t o  aliphatic 
corpotmdr urd ffnally to  cO2. 
convtrtcd to niacin in -an. Niacin deficiency in man has been rpecifi- 

were ra8torsd t o  no& level8 by rupplaenta  of tryptophan aftet 
depletion on niacin-baficient diets (6). A mmbr of inttrncdirry 
metrbalitea of tryptophan have Wen i ro l r t ad  or idtntificd in huam 
ariaar. W i n o  md coworkcra reported tht a-hydroxykynurehinc was 
respoarible for the positive d i u 0  reaction frequently obrstred in 
severe tubcrculo8ir ( 7 ) .  ?.MtisrrJo, Smursi ancl PanpaJolr (8) isol8ted 
kynurenine and 3&ydroxykynured,uc from urine of patients with vuiour 
pr tho~ogic8~ 'condi t ios r  but could not i ro la te  tha8e compounds f r a  
normal human urine. ITuburculoeia patients studied by UcuaJo, Spacia urd 
Copphd ( 9 )  excreted 3-hydroxyaathrrJlflic acid in significant aaountr 
whareu norPul urine contained o n l y  tracer. Xanthurenic acid has been 
identified in urine from vitastin B6-deficient rubjcctr (10,ll). 
been called M abnormal metabolite in human urine, however, Price aud 
Dodge (l21 were able t o  identify xanthartnic acid alorrg with  kynurenic 
acid and the &methyl ether of xanthurenic acid in n o m  humsn urine. 
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"here im evidence tkut tzyptophan is 

C.119 Cot& nf8Ch or tryptophan (3-5) rnd blood pftidbl8tlUChOtida8 
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Of current in te res t  fn the metabolism of tryptophan i s  the p o s s i b i l i t y  . 
t h a t  certain of its metabolites m y  cause bladder cancer in PLM. I 

chemical sidlarities between the known bladder carcinogens and tryptophan 1 
metabolites &reapprrent, in that ecvetsl of the metabolites of tryptophan 
nonnally found fa urine are arcmutic amines urd anhophenola. Rcportr 

2-raLao-3-hydroxyacetophenona and xanthurenic acid 8-1pethyl ether were 
weakly carcinogenic 3x1 the bl8dderr of mice. Analyse6 af the urine of 
bladder t u o r  p a t i a t 8  hrs shown that only half of 41 patients studied 
had abnormal quant i t ier  of c t r t h  tryptophan metabolites, chiefly 
Lywrrnine, LcetylkyntrscutiPa, hydroxykynurunina rad kpureaic acid. No 
definite correlation could be aade between the degree of rbslorrrS t-0- 
phan mstrbollsa and.- ox mabcr of ktlOt8, rectarrence,trtc, age at  
onset m other cLinica1 findhgs. Studies on patieate with otbr foras 
of cancer or w i t h  a v r i h w  ef other am-neoplastic diseases. irrdicrrted 
that rmy of there aubJsct8 had abpornnt tzyptophrn 8ctabulUa and that 
there were a number of clinical coabitfcms, including bladder cancer, ha 
which dirordur of tzyptophur wkbolitm occurred (141.At the pxeeent 

not clear. The quaatf ty  of ingtated tqptopiroa which is mekbolktd 
through the kymaradnc pathway in man ha8 not been adequately studied. 
In mimala mti<w, iro*ope ax$eriments have indicated t h a t  wry d . g d f b  
curt rr~orrafr of tryptophan, kynurtrpina and hydroxyanthranilAa acid are 
nirctPboUsad t o  carbon dioxids (14,U016) thru the breakdown of %hydroxy- 
anthranblic acid (17). "hat a large amount of ingested tryptoptrrtr a87 
afuo enter this pathway in  man i a  suggested by quantitative rtudiaa of 
the tar- txctetiaa of tryptophn orotabolitcs by subjects who excrete 
t l e w t e d  amounts of metabolites.' 

The 

I 
from Bagland indicate that 3-hydra3y.nthranilic 8cid, Shydroxykynu-e, j 
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t h ?  thc Si@lf f iC-eC  Of twptO@Wl Plet8boaM h nU0phStiC diSeUU8 i s  

* 

14 In rat8 48 pcr cent of trlptopban-2.~'~ is  excreted in C 0, rad 
12 per c a t  in the urhe in a W-how period. The rcaafnder of the 
a c t i r i t y  is bound in proteins  in the body organs, in en%~lids. .nd ia 
the various retained utabolitsu. 

phon into C1%, and tryptoplua mutaboliter, i s  marrural by urm 
exctctfon, r l s o  the percentage LPco'rporation of tqptopbur and i t 8  
metabolites in to  blood fracUono and other body coaponcnto, ruch as 
cocazyae I .  Thc8e muchmims w i l l  be rtrrdied i n  a l l  types of ntoplrrstic 
diaalrrc patients. 
labeled t rypt0phm-2-C~~ or trppt0phan-7r-C~~ will be given orally Ln 
a gelatin capsula. HoMvBr, h terminal patients i t  is pwsible th8t 
a 1.00 p. dose may be rdvisablc t o  ob tdn  sufficient ac t fv iw  in the 
various fractions for measurement. 

w i l l  determine 
Zn 3hc pjwaeil studyhhe percankge coaversiosl of labeled t q p t o -  

X t  is planned tha t  a dose of SO pc. of Cuban-14- 

. -  
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.. 
,I sinple iorqula for  beta dosimetry, assusdug uniform distribution 

. in a volume large ! i n  relation to the.rmge of beta particles (15) is 

I .  

d (day) = 51,2 C rads where C - concentration of isotope kr pc/gm 
B B _ -  - average Lergy per disintegra- 

I 
substituting, 

d = 51.2 x B 
50 

70,000 
. x 0.05 - 0.~1s radis/ciay. 

I 

T h i s  dose of 1.8 m ruk/day or 0.66 t .do/yeu~wou~d be rustrfned 
if there -re complete tckntion Anddfnitsly and is thatsfore 8 m&xban 
estimate for whole-body dorage. Thr horn retabolha of labeled twpta- 
phrs docs not suggtrt m y  ariticrl  organ8 except the liver, 8nd even h 
tu6 -e the fiaditlg of leas than’6% of tha ingeated dose h tho whole 
liver after 24 hours doe8 not indicate ray organ to be YITC critical 
than the whole body. 

The patients d l 1  be given t~‘yptoph.n-24~‘ with 8 rpetlfic act iv i ty  
of 0.62 rrclh#ole. This coapsrznd was obtrfpred frolo Tracerlab urd it has 
no radioactive caagonenta other thur the C14, 

Fro= She use of 50 pc of C1‘ there w i l l  be no trdlologic.1 hazasd 
t o  attendant personnel. As part of the study the patient*’ breath w i l l  
be collected for u u l y r i s  :@ky the f f t8t  feu hews ud cooupuorUly 
evacuated. Blood and urine samples w i l l  be collected for 8n817Sf8 kr 
the rereuch laboretorie8. 
the f irst  day w i l l  be -ked wtrdLoactive.” !io rcmitoring pt~~edOrc, 
except in case of accident, md t-h 00 Aaotope rcco lmkbi f i ty  is 
accesury, cxperJPwnta1 Qoign W i l l  prorid. such accountabilit~. 

Any ulpler  8-t t o  the clhaic81 labs en 
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