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The ooly widely-used methc~ of ~tudying d~e thiamine metabolism In the system up to the ptesem 
are determinati~ of i~ concea*aaticm In the urine add blood under noL~al condition~ ot under various load, of 
~lami~e. The med~xl of determining thiamine in the urine is already ~ufficle~Ay well dcve:~ed and utflsfac- 
t~y in i~ ser~i~vi~ 7, but ~ caano~ be ~ of the ch-.mical methods of determining thiamine in. blood and bedy 
I]uid. In view of t ~  low conccmratiou of thiamine in the blood, quantities of blood which can only be o b t ~ l  
by vca/puncta~ are mquL, w.~l fm i~ determination. In th~ case of ceteb~osplnal fluid, the. amount'of~ ob~ined 
f~ inve.~gatice is u ~ e t i m ~  ckazly inadequate [3, 6, 7]. The de~erminatic~ of thiamine in blood ~ Is eves 
wo~e. s with the de .velopmem o! a micrmr~hod fc~ ~ ~'-.~-~L~ticw~ of thiamine in blm~d and in 
e ~ ,  autho~ (Batch and others) who used speclal modelsofmlex~fluomphotomexen reached the com:hxlloa 
exi.~ing f luo~mo~e~r i c  mcdn~ds of determining thiamine are of lin]e use in studying the blood ~erum [9]. 
We u~d th~ principle of lumfocscent analy;is, fi~t mggested by S. K. Roz~n~al for the dcterminati~ of adrena-- 
1i~r in the bk>od [4.5] and which comls~ of obtaining a fluo~t ring at the Do/~ of co,tact betweea the 
lu~c~ under ~ud 7 and ~e corresponding reagent, and worked out on this basis a method fo~ determlnln~ ~;_~mk~ 
in aqu~ solut/cm, pe~. in~ flui,,~ and blood. Our method perrniu the dcterminatlo~ of r ~  presence of lhla* 
mine at concentratiom of 0.001 gammas pea I ml [2]. The sub~ta~ce of the.method comLs~ in camiuUy Ime~- 
i~g an alkaline so]nt/m of pota~ium fcrrlcyanide with a Pasteur pipeue [ I  ml of 2~KsFe (~q)~ per 9 ml of 30~ 
NaO/~ under ~ pn>tein- free filtrate ~ inve~t./gation in a nam~ w centrifuge ot Uhlenhuth te~ tube and dte 
test tube is immediately examined in a narrow converging horiz~ctal bundle of ultraviolet rays'J4] fc~ the p~-  
~ o f a  ~ r e s . ~ r i r ~  at th~ point of c~ t ac t  between the solution under inv.extigatioa a~l the alkaline 
tion of potassium fen~cyanide. The ring is ~i11 apparent when the:re is 0.001/ag of thiamine presem pea I ml of 
sohrtio~. ~ l a s e , *  which give~a flbore_~!ng t h i ~ m e  pyropho~phate, it dctermio~d with Uke sentitlv/ry 
by this method if the pure thiamine found In the cocarboxyIase is ta_ken into comideratton. Thin, wtthopt, p ~ -  
Iimtnary enzyme action [1]. the n~:thod makes it p~.~ible to determine the tc~.al thiamine in bleod immediately. 
We tried to use cur method to ~btain an idea of the fluctuatiova c,f the thiamine content of blood after the ad- 
ministration of thiamine into d~ s'ystem by different means. "T~Liamine cth-vea" were obtained which can be 
used widely for the ~ d y  of the dynamics of thlamL~e metabolism, by analogy with the sugar curvet. 

EXPERIMENTAL Ms 

To dete.n~im~ the thiamine content. 0.3 ml of 0.01 N HCI solutlou is poured into the; centrifuge ~ tubes. 
0.2 ml of blood ta]~-n from the l'mgec.~ U pound in the sax~e p~ace by a mlcmpipette. The blood is takea 

p~paraxloa w~ pw.~u~ and submine~ fm study by the AU-U~ioe Vitamin Im'tlmte f~  Sc/eutiflc I~- 



~a the morning the t i m  t i m e ,  before the ' sy~cm it  l o a d ~  with thiamine,  then in a numbe~ of e~ber t e~  tubes 
u  ~gh~ Of ~[rr~ a[T~r loading.  Then 0.,5 ml  of ~ trichloroacctlr  acid ~olution ~ adc~d to each t e n  tube,. 
The crrtte~t~ ~f  the text tuber are mixed wel l  and the ~ t~be~ are cent~fuged at 2000-3000 ~ M  fo~ 10 m t m a ~  
b ' l i~ t Iy  over 0 s  ml  o f  a Uan~a~ent r ts obtained,  which it s.ubkcted to analy~it (dilution 1:5) .  

analy~tt c o m i ~  of  the preparat iee of  a d e l e t e  r, edc~ of d i l u t i on ,  beginntng with 1 :20  for d ~  
b e f o ~  |oadlng and with I :  109 for most of  the t c ~  ahea loading with thiamine. In view of ~ur great  d i lu t iom,  
aud abo  d ~  to u'~ fact that  0.2-0,3 m l  of  ~ e  diluxed ~oluxioo of  the protein-free infi l~ate b sufficJem ~ 
~ e r m i n a t i ~  i tself .  0.2 m l  of  blood ~ c o m p l e t e l y  a d e ~ a t e  to obtain al l  the neee,*~_~ dilutlont.  
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ThiamLne conceatra t ioa  i~ ~ blood variom lengd~ o f  
t i m e  after thiamine I o a ~  
1) Aher Int~amu~..'~ular admini~r~atlon o f  50 mg of Vii* 
amin Bt to pa t i eau  with pulmonary t~0ewulc~t~; 2) d ~  
same after int~avenom adm~n;*ttatioa to o ~  padeat 
~i th  pulmc~ary tuberculosis; 3) the-same m �9 healday 
pe~o~;  4) after s i r i n g  ~ rag of Vitamin BI per  o6 to  
a heal thy person; 5) after Inuamu~cula~ admlnisuatlcm 
of  30 rag of cocarboxylasc to  a tuberculo~ p a ~ . ~  
Cl"hiamin~ c.otmcntration In g a m m a - ~ . ~  

The technique of obtalulng ~ e  requln~ d l1~  
flora [8] using automatic pipettea takes IivAe t lme  
of itseIf~ It iz enough, for example'., to,Indicate l i~J 
not over 30-40 minutes (p~parat ion of  dihlt iom and 
10 thiamine determinations) ~ required to c~tala  s 
"thiamine curve if  ~ t ime r e q e ~ d  for taking the 
samples and ~ettling the protein* B neglecte~. Th~ 
amount of  d~larni~e in the sample uhde~ Inve~gatlcm 
in ~ g ~  is determi~ by multiplying the l a~  d i~ t l r  
at  wb./ch the fluorescing ~hioc.hro~ ring Is s i l l / found 
by 0 . I  (0.001 x 100). Fire  it is t~ce~ar~ to ~ubcrac~ 
the dikrtion at which the l luo~scer~ ring Is f ~  
when pure a!kalinr ~olazloo Is inserted (control) from 
the d|luLfc~ which is found. Pract ical ly.  i t  is c o u w ~ -  
iem to carry c~t the determinatlon in the f o l l o w i ~  
or~.~:, in the first ~.nUd~e~ ofa I !  the serie~ of  d i ~ -  
t iom is placed, layer of Im~ a~aU;  ff no f l u ~  
lug ring it preseut, which i~ found ia the ma joa ty  o f  
ea~.% alkaline potassium fen'icyaaide so l~ t i~  ~s 
added to a l l  the following test ~ u ~  until  the d t l m J ~  
is found at which the fluores~nt ring hegira to di~- 
appe~. The dilution precedin~ d~i~ momem Is ~ -  
corded fo~ d~e ca lca la t ioa  of ~ e  t~hiarnh:~ c e ~ t m t  
Uoa. If  a f l u o r ~  ring is formed with pure a lka~  
in the f'v~t test tube of a numl~t  of  d i ~ t i o m ,  a ~ a H  
is added to the subsequent te~s~ tubes until  thls coa-  
Uol" ring d i~ap~an ,  and then the. additico of the 
alkalin~ potassium ferricyanide r~lution ~ b~gmx,. 
In such c a ~  the control diintior it  su~Uactcd bef(~e 
calculating from the e . ~ H ~ e ~ ,  Then~ Is no nee~ 
to prepare another ~erie~ of di lu~om fo~ the coat ro~ 
sinc~ the flao~clng ring born pure a lkal i  never a l~  
pears at diintiotu greater than thcs~ at  which the ring 
appea~ with alkaline fe~ricyanide. The dalamlne 
curves of two healthy pe~som h a ~  been smdled b~ 
u~, in one case with loading thr~agh the mouth wid, 

500 rag of  thiamin hyd~w.hloride and in th~ other wJda intravenous admlni~a~-~ou of 50 mg c& Vitamin Ba. Also 
inve~igated were the w.actiom of 3 pa t ien~ with puln~oasx 7 tuberculo~it to intravenous load[~ag with 50 n ~  of  
Vitamin Bio v~0 received phthivazide and of anothea ~ pat ier~,  only abe t  intramuscuiat ~simini~at ic~ of 31} 

mg of  c o c ~ - b o x y ~  

The 4ata c~talned,  in the fc~m of  curves indicat ing the thiamine content of lhe blood,, are shown In the 

drawing. 

Examination of  ;he drawing dEaws a t~e t ion  to ~ considerabk~ differer, c.~ in ;~he Initia.1 ~Isr of rile curve 
at  the san~  Intravenous thiamim: load c f  a heal thy ~ n  and of  patients with puLmonary tuberculcsit.  A dlstf~ct 
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d i f k . ~ c c  1; apparcnt in the duratioa of the h~crchlar~lnc state IP~ minute.* aftcr thc thtaminc b glvca, The 
curve ~ i c h  t~ obtaincd with a bad of a 10- fold dose of thiamine by mouth differs sharply from l~hc other carv~ 
aot o~ly in the thiamine k w l  of the blood but also in its tmiqur Lhape with two distinct pea~. The pt-..len~ 
of such dif'fcrcnt curves already indicates chat they can be used successfully to ztudy the c o ~ t l o m  o(the al~ 
soq~tioa o~ chiam|nc by ~ u c ~  und~ various physiological and pathological conditions of the s~a~m. 

The dzta wc oMained agscc wcll with the data of a numb~ of authoa who c~dcd out similar Invcstlga- 
~ic~a* by more complicated and hbor lc~ m e ~  110. U].  

T~ac rcsaRs of chrcc cases of intraveuo.ts adminisuatioa of thlamL~ to patients with palm(marl 
gavc such ck~c values that the curvcs cza alrnc~ be superimposed, ~h|ch ~.sdf~cs to the good ~-produclblll~ 
of ~e  dah~ ~tained ~y this method. 
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