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I-elcotrofina (L), a oartially purified calf-thymris extract, is e'ffective in minimizing myelo-

suppression and in restoration of defective immunological function in a variety of diseases.

However, 1o pharrnacokinetic stuclies were made hittrerto concerning the rate of influx and

efflux of L-peptides at the level of different anirnal tissues. One of the possibilities to study

these aspects is to prepare nadioisotope labeled peptides and after introducing them into orga-

nism, to deterrnine th-e rate of incorporation and of efflux. We prepared with the aid of gel-

chromatography ancl affinity chromatography a fraction containing L-peptides labeled with
1?5I rvith frigh specific radioactivity. After introduction of this fraction into a medium contain-

ing isolatea tu1 hepatocytes, the ability of L-peptides to enter into cells and to bind to cell

organelles and membranes was demonstrated. By introduction of L-peptides via i.p. route'

hijh amounts of radioactiyity were cletectecl in bone tatranrow, kidney, liver, thymus, spleen

and endocrine glands.

Thymus a,nd. its peptide horrnones have crueial importance for
the maturation of the T-lymphocyte series. Thyrnic influenaes may con-
tribute to the sustenance of immunotriological resistance of animal orga-
nisms. Interest has been generally focussed on the use of thymic-pepticle
extracts for the restoratioh of normal T cell function, especially in selec-
ted. immunodeficiency disorders (1-5). A thymic preparation, Leuco-
trofina (Ellem Industria Farmaceutica Spa, i\[ilan, Italy) has been effec-
tive in 

'minimizing 
myelosuppression causecl blr ehemotherapy used. in

the treatment of neoplastic disord-ers (6-9). IIowever, no data were
reported. hitherto on the distribution of Leucotrofina in tissu_es, its affi-
nily to tissues ancl cells and. cell organeltres, or o! the meohanisms. of
action al, cellular level. In our experiments we tried. to prepare labeled.
thymic peptides with the aid of rad-ioactive iocline isotopes _(1?5I)., which
coilld be bound to aromatic amino acids (th1'ro*iou, phenylalanine and
histifline) (10 11) and to study the d.isiribution in tissues and cells.

}TATERIAL ANB METHODS

Prepctrcttion of radioactiue iodine-Iabeted pepticles : 40 pg Leucotrofina (sotid ,lyophy-
lisecl porvdcr purchasecl from ELLEX'I Spa, Milan, Italy) were dissolved in 20 pl phosphate

buffer (0.04 lI; pFI, 7.4), treatecl n'iLlr 1 mCi aqueous solutions o1 rzslf Na+ and 20 pl chlor-
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arnine-T (80 pS) under continuous shaking with a micromagnetic stirrer for 30 seconds. After
shaking (100 pl NarCO, (240 g.g) and 200 pl IfK+ (2 mS) were added quickly to stop the
oxidative reaction. Pipettings of 20-200 prl were made with Hamilton pipettes. For the first
step a Sephadex G-15 column was used for purification of radioactive labeled peptides, pre-
pared with the aid of diethylbarbiturate buffer (pH, 7.4). The effluent solution (15 drops;
was collected with the aid of an automatic fraction collector (Medimpex, Ffungary) and checked
for radioactivity ll ' ith a Gamma-type spectrometer (NZ-138 A). The first radioactive peak
containing radioiodine labeled peptides was passed through a Sephadex B-50 column. Further
purification was made by affinity chromatography using a SP-Sephadex C-25 column.

IntrQcellular distribulion : The distribution of 125l-latreled thymic peptides from Leuco-
trofina was studied after in uitro administration into a medium containing isolated rat hepato-
cytes prepared from 300 mg normal liver tissues of adult female rats (Wistar, albino strain).
Liver cells rvere suspended in Krebs-Ringer phosphate buffer (pH, 7.4), containing 17 pII
glucose and 2.25.105 CPN{/ml radioact ivepept ic le fract ion. Incubat ion was made at 37.4"C
in a Warburg apparatus. Cell organelles and cytosol were separated after homogenization
of cells in 0.25 M sucrose-Tris buffer (pH,7.4) with the aid of a Potter-Elvehjem homogeni-
zer with teflon pestle. The separation of cell organelles and cytosol was made by ultracentri-
fugation using a .Ianetzky VAC-602 type device at 4"C as described in an earlier published
work (12). Radioactivity of samples was counted in a scintil lation liquid spectrometer (Betas-
zint BF-5003) at 10'C with 99 per cent efficacy for 125I.

Pharmacoltinetic studg rvas carried out using 40-50 days old male or female Wistar
rats injected intraperitoneally with 5.32.105 CPN{ (in 0.5 ml solution) of 125I-labeled Leuco-
trofina peptides (125I-LP). Another group of animals received the same arnount of radioactive
anorganic iodine solution collected from the chromatography column. Animals were killed
by cervical dislocation and exsanguination. Tissues, organs, blood and urine were examined
for their content of radioactive materials depending on the time after administration.

RESULTS AND DISCUSSIONS

The data_ concerning the intracellular d,istribution sf rzsf-aP sepa-
rated- by gel-filtration (fig. 1), administered in ai,tro into a mediurn con-
laining rat hepatocytes, revealed their ability to enter into cells (table
1). After a 10 minute lasting incubation, 62.61 per cent of total incor-
porated radioactivity was detected in the nuclear fraction, especially in
non-specific bound form. After treatment of nuclear fraction \r'ith Tri'ton
X-100 solution -(I_%), 90 per cent of radioactivity was eluated suggesting
that the 1z5f-hbeled peptides were bound tightly to the externafiuclear
membranes (12) and perhaps only a small amount of radioactivity could-
enter into nuclens. A continuous decrease of radioactivity of nuclear

me. After 10-30 minutes the redi,s-
I the dissociation of peptides from
n into ribosomal, mitochondri'al and-

Pharmacokinetic studies with in ai,ao administered. 125I-LP shonred
a. rapid_uptake.into liver; kidney and. bone marrow (figs. z-B). The spe-
cific radioactivity was the highest in the case of bon6 marrow, follb#ed-
b_y kidngY: liver, thymus and blood serum. At the level of bone matrrosr,
the radioactivity remained ^t ^ high value after 24 ho,urs too. Other
organs and tissues, e.g. : spleen, end-ocrine glands, striatettr musc,le con-
tained- only small amounts of radioacti'i'e eompouncls.. ISrain ti,ssue in-
corpor_ated. a very small amount of 125J-LP, suggesting'liittle a,ffinit5r sf
central nerYous system for thymic peptides or perha,p^s the blood-brain
loarrier opposed influx of these types of peptideJ. A great prelcclntage of
radioactivity 'rvas eliminated into urine in the first, ho.ul a,f1t,.r rrLiini,*-
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tration (16fi l-r l ' r  ( lPlI ;23.68 per cent), between 1-23 hours
r {4862) and between 23 -21 hours onlv ^ little amount
.uggesiing a relatively high turnover time'

69.16 per cent,
(8505 CPM),
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Fig. 1. -- Gel-chromtograPhY

froct  i  on

of 125I-LP on Sephadex G-15 column.

In

Table I

uitro incorporation o1 rzs[-[,-peptide fraction into isolated rat liver cell
fractions

Cell
fraction

Ti+". Total I)Pr{+
(mln,

Per cent
of total

administered

Per cent
of total

cell DPM

Nuclear
fraction
(1000 x g sediment)

6440
4056
1053

1 0
30
60

2.862
1 . 8 0 2
0.468

62.6t
47 .77
25.06

Mitochondrial
fraction
(10.000 x g sediment)

165
369
227

1 0
30
60

0 .073
0 . 1 6 4
0 . 1 0 1

1  .60
4 . 3 5
5 . 4 0

Ribosomal
fraction
(105.000 x g sediment)

184
154
256

10
30
60

0.082
0.068
0 . 1 1 4

r . 7 9
1 . 8 1
6 . 0 9

Cytosol
fraction
(105.000 x g supernatant) 60 2666

I Total administered radioactivity: 225.000 DPM

All data presented are the arithmetical media of three determinations-

10 3496
30 3912

1 . 5 5 3
r . 739
1 . 1 8 5

33 .99
46.O7
63.44
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?hese, results suggest the plelferentia,tr upti.ikel of T,,,eucotrofina-
pepticles into tlie bone marros', n'hich is in goocl agreernent rvith the h_vpo-
lltesis tha,t this organ is a ((target" one for thymic peptides. Our earlier
t't'sults shou.ecL that Leucotrofina aciministerecl in ,t,i'to enhanced the
:'rt,te of (l -14C) leucine incorporation into proteins of gamma-irradiated.
I'iit bone rnarro\4r, spleen, liver ancl th5rnus (13). This obsetval,ion is
perha,ps not, acciclental, because tir.e incluction of protein synthesis in
tliese Grgans couicl be in relzrtion with their affinity to thymic peptides.
It must be rnentionecL that tht+ dr-nii,rnic changes of anorganic trtl rvere
coinpletei.=,r d.ifterrent from the influx rlncl e.flflui of 125J-I-,I;(figs 1 ancl 2)
vii,Iidating' our )r;'pothesis coilcerrning t;he affinit;,' of solne organs for
I. eucotrofina- peptides .

These studies rerpresent zt gootl er.idence tliat therapeutica}.ly ad-
nrinistereri. thvmic qeptitles enter into cells ancl shorv high affinity for
tlteir targe.b orgaxLs, involr.ed in the rnainten:bnce of immunological capa-
gt-v of animal orgilnism. Koutta"b and Tv'ome;r (14) demonst-ratecl that
Th3.momod"ulin (the actir.e ingredient of freuootrofina), survives i,n aiao
ritltninistration (oral or parenteral) and modulates the maturation of T
cells. We believe that 125I-LP has similar or iclentical ehemical composi-
jjot u'ith T_hyrnomoclulin, ancl its bincling to bone rla,rro\l,, thyrnus, spieen,
liver and ohter eells repretsents the first- st ep in the mechanism of 6,ction
,rf this clrus.
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