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III a preceding paper’, it was demonstrated that the rreatmea of 2 pfasma sample 
W%I sodium dodecyf sulphate (SDS) solution before deprotekkztt~on with sulpho- 
sa!icylic acid (SSA) is essential for axmpfete recove,y of p&ma tryptophao. 

More recendy, it was afso observed In oar Iaboratories that the tryptophan 
mole&e can be adsorbed by a dextran-coated charcoal (DCC) suspension, which is 
ro&nely used in radioimmunozssBy techniques. Consequently, the determinztion 
of&e tryptophzn fraction bound ~0 albumin (and hence the free tryptophzn) can be 
achieved as fol!ows. To the plasmsr szmble is added 8 DCC suspension, w’hich adsorbs 
the free fraction, and then the remaining bound tryptophan is determined after 
trerrtment of the centrifuge supenatent solutiori with SDS soiution, followed by de- 
proteinization with SSA. Comxrrently, on another aliquot of the same sample, 
the total tryptophan is determiried as previously describedI. By subtractiog from this 
v&e the amotlnt of the bound fraction, the concer;trstion of the free tryptophan, 
which previously has usrr2Hy been measured by dialysis’*3 or ultrafiltratiod, ~2x1 be 
obtained. 

An apparatus for automatic amino acid analysis described by Mondirtost 
and manufaztured by Optica fMilan, Italy) was used. The &w-rate settings, co!umns 
and resin xzsed, photometer and recorder setting, iithium buffer composition, ninby- 
drin coIour reagent and amiI;o acid czlibrating schxion were as described previ- 
OUS!Y6. 

Tryprophm solution. L-Trygtophan (Fluka, Buchs, Switzerland) soh&ioos were 
prepared in p_F 7.4 (0.05 M) phosphate buffer, contzaining LOO, $50, 200 and 250 
,unolzs/t of amino acid. 

SDS x&~&n. A fres‘rly prepared I % solution of SDS in distilled water was 
employed. 

SAA drrbion. A 5% solution of SAA in d&&d water wzs wed. 
DCC susger;s&on. Amortnts of 0.5 g of charcoal (Norit A; Sigmb, St. LoL&, 

MO., U.S._4.) and 0.05 g of Dextrafr 20 (Pbarmacia, UppsaIa, Sweden) were suspended 
in 100 ml of pH 5.4 ‘Fris (IO n-&Q-EDT.!% (1 .mM) bnEer. This suspension was stir& 
for IS h at 4” -F&& a magnetic a&xtor before use. TEE suspension WES kept at 4”. 
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PIasrPra sampies. Human, rat and dog (beagle) blood samples were drawn into 
test-tubes containing EDTA. After cent&q+ g at 2000 g for LO min, the plasma was 
separated 2nd immediately analyzed. 

Sepmation of free from bomd tryptophm 
DirecHy in ;i. centrifuge test-tube, f mt of plasma or tryptophan solution was 

treated in an ice-water bath with 0.5 ml of the DCC suspension and shaken for 15 
min. The mixture was ther; ccntrifugeti at 3W g for 5 min. A 1.2-mf portion of the 
supematant solution was created with 0.1 ml of I o/O SDS sofution at room temper- 
atcre for 10 min and then with 0.4 ml of 5% sulphosalicylic acid sol&or,. The mix- 
ture was centrifuged at 3ooO g for IO min and a 0.5-mf portion of the supernatant 
soIutiorr was loaded OKI to the column. 

Directfy in a centrifuge test-tube, I ml of piasma was tr2ated with 0.5 ml of 
the above buffer solution. After shakin g, a I .2-ml portion of the mixture was treated 
with 0.1 mf of l% SDS solution and shaken for 10 min at room temperature. Then, 
0.4 mf of 5% SSA sofution wits added; after shakirrg, the mixture was centrifuged 
at 3000 g for 10 min and a M-ml portion of the supematarrt solution was loaded OR 
to the column. 

As previously reported’, the tr_yptophan concentration was cafculated by mea- 
suring the height of the peaks in millimetres above the base-line on the chromato- 
grams. The following equation gives the amount of free tryptophan in micromoles 
per Iitre of plasma: 

Free tryptophan @moles/l) = c ‘“;i %) 
c 

where HZ is the height of the total tryptophan peak, & is the height of the bound 
fraction peak, 17~ is the height of the peak obtained by loading 0.5 ml of calibrating 
solution and C is the concentration of the c&brating so&tiofi expressed in ,umoles/jl. 

By treating I mt of the I00ymofe/f tryptophan solution with 0.5 ml of DCC 
suspension, as indicated above, for different times (5, IO, 15, 20 and 30 min>, it was 
found that after 15 min the tryptophan has been comp:etefy adsorbed. The same trial 
was performed on 1.50, 200 and 250 pmoie/I tryptopban solutions. Only in the 250 
,umo!e//l soEution was there found to be a residue of the amino acid, to the extent of 
about 5%; in the others, no tryptophan WIS found. Consequently, it can be stated 
that the adsorptive capacity of the DCC susp2nsion, when employed as indicated, is 
completely adequate for the separation of the free tryptophan fraction present in 
pIasma. 

Similarly, human, dog (beagle) and rat pkzsma samples were treated for dif- 
fererit times (5, IO, L&20,25, 30 and 40 min). After treatment for I5 min, the adsorp- 
rion of free tryptophan was virtually consent. ft cm be assumed that under these 
conditions the DCC suspension is incapable of displacing bound tryptophan from 
albumin. 

The results of both the above experiments are shown in Fig. 1. ‘Ken determi- 
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Fig. 1. Effect oi time of tmtment witiz DCC suspensioiz on (2) 2 hum2n pIam samp!e 2nd (b) a 
tr&tphm solution containing 100 pmd/t. The tryptopkm vziues (ordinfite) 2re. expresss 2s a 
~centzgz of the tctal trypmphr~ The v2lues reported far ‘&e pIas sample represent the dburnin- 
bound kxtion. 

nations were perforined on the saine dag@eagfe) plasm sznpIe. The rem result 
o3tined for the bound frxtion, which is th? one that is a&u&y determined, wzs 
76.4 * I .8 I ,umofe/l jstandzrd deviation). 
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