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ABSTRACT

Human serum ultrafiltrate (UFS) ebtained from cancer
patients contains material(s) which inhibit the cytalytic
aczivity of tumoar necrosis factor (TNF-alpha) and lymphotexin
(LT=-THF=-8) in vitro. These factors are found in UFS from
patients with different types cf cancars and are not detacted in
the sera of normal doners. Results from molscular sizing studies
demanstratad that their molecular weights ara aver 30 xD. They
appear to block by interfering with $he early stages of cell
lysis. It is not clear whether or.not these TNF~-LT blocking
factor(s) aras the same molecules. TheSe factors may have adverse
effects on the biclogical activities of TNF and LT in cancer
patiasnts.

INTRODUCTICN

Tumor neczosils factor (THF) and lymphotaxin (LT) are two
related cytekines which can be raleased by stimulated lymphocytes
and macrophages. LT is primarily a product ef lymphocytes (1],
whereas TNF can be released by both lymphocytes and maczophages
(2]. These protains have now been shown to cause a Wide range of
effects on cells in vitwo and on tissues jpn _vive [3].

It is natural to axpect that such activa moclecules are
controlled by various mechanisms jn vive. One possible mechanism
wvas recently reported by Peetre, gf 3l [4],~1e="repcrt=d ths
presence of a factor(s) in the serum and urine af patients on
hemodialysis treatment which bound ts TNF jin vitre.

A phase I clinieal trial has been canducted in which the
bleod of czncer patients has been ultrafiltratad to remove lmmune
suppressive factors of less than 100 kD (5]. In the present
study, We have found that the ultrafiltratas (UFS) contains
inhibitors of tha cytoslytic activity of racombinant hiuman THF and
LT jnvitre, Thesa materials vere deteczed in the UFS of 2ll
czncer patien=s but not in materials from nermzl doners. These
faczors may block the activities of THF and LT in the cancer
patient.



HMATTRTALS AND METECDS

Preparation of UFS from Various Donors

The UFS was cbtained from Dr. Rigdon Lentz at the John
Rennedy Hospital, Indio, Califeornia. The ultrafiltratiaon
. procadurs has baeen described pravicusly [5]. All patients
amployed in these studies had advanced stages of cancer and had
failad all traditional theraples. They had not recalved
chemotherapy for four months prior to ultrafiltration. These
individuals ars Na-~brsast adenccarcineoma, Ba, ¥a, Js, Vec--
adencearcinoma of the prostrats, Gm-—glicblastoma multiforma, Es~
~melanoma and Av-—larnyx squamcus cell carcinoma. HNormal
controls wers derived from ultrafiltrats bloed samples from
norz:al donors.

INE or LT Assay

Reccombinant human INF or LT (Genentach Corp., Seuth San
Francisco, CA) activity vere assayed with L9329 mouse fibloblast
by method of Granger, gt 3l [6]. <

UFS from the sera of various cancer patients or norm=al
donors vas added along with the TNF or LT im the abova assay.
Parcent inhibition of TNF or LT activity was calculatad by using
the Zollewing formula:

{ Inhibition =

¥i11ing ¢ of LT or TNF = [Killing % (LT op WNF = UFSi]l x 100
Xilling % of LT eor THF

17 3 {

UFS was dialyzed against 0.15 M NaCl, 0.01 M phosphate, pH
7.2, using varicus sizes of dialysis tubes (SpectI2/FOR, Usa) at
4°C for 12 hrs. Variocus dilutions of these samples wara then
assayed for inhibition activities.

RESULTS

Samples (10-100 ul) of sexmum and ultrafiltrate from a total
of ten normal and eight cancer patients wvere tested for their
ability to inhibit 0.01 tc 100 ng of TNF and LT activity in
vitrg. A summary of some of these results is given in Figure 1.
UFS from cancar patients showed inhibition of beoth TINF and LT
activity. 79% of TNT activity and 48% of LT activity wvers
inhibitad by the UFS from the cancer patients, while the UFS fzom
normal daners did not show significant inhibition of either TNT
or LT.

Two separats sets of studies vers established: one in which
- LT and TNF levels were held constant and the volume of
ultrafiltrates was varied; and ancthar in which ultrafiltrates
were held censtant and levels of TNF and TT varied. A summary af
the results of the latter studies is shown in Figure 2.

Thers is a concant=ation dependencs of both LT and TNF cn
the inac=ivating aczivity in serum ultrafiltrate. While the data
are not shown, similar results vare cbsarved when TNF and LT wvere
held constant and the ultrafiltrats was varied.

The UF5 was dialyzed using two molescular sizs cut dialysis
tubes, 10 kD and 30 XD. Ths inside and outside salgtians of
these dialyzed tubes were tested for inhiditory activity (sza

Figure 3}.
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FIGURE 1l: Identificatien of TNF-LT blocking factor(s) in the
gserum ultrafiltrate of human cancar patients.
Ultrafiltrates wera hald constant (25 ul). UFS was
testad for its ability to inhibit THF (0.8 ng) and LT
(0.2 ng) activity.

©: Bleocking activity of norzal denor's group.
@: Blocking activity of each cancer patient's USF.
=: Average of cancar patient's blocking activity.

Inhibitory activity wvas recovered only in the inside
soluticn. The molecular weight of thesa inhibitory factors
therefore seems to be mors than 10 kD.

DISCUSSION

The sarum uwltrafiltrates from cancar patients contained TNE
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FIGURE 2: Stoichiomatry of TNF-LT blocking activity.
Ulerzfilvrates vers held canstant (25 pl) and lavels
af TNF and LT variad.

Q: Hermal deonor's UTS _
The cther symbols indicate the UFS of sach cancar

patient.
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TIGURE 3: Molecular sizing assay.
Tha UFS (Aa) was dialyzed using two meclacular siza

tubes (10kD,J0kD).

and LT inhibitery factars. TNF inhibitory factors in tha urina
of cerwain febrile patients wers previocusly reportad (4, 7].
These authors suggested that thesa factors regulata TNF activity
in thesa patiants (4]. We found inhibitory factor(s) for both
TNF and LT in the UFS of cancer patlents, It is not clear
whether these TNF and LT inhibitery factors ars the same or
distinet molacules.

ocur studies indicatad that thae inhibitsr(s) of LT and THF
are mac—omolecules. Whilas the data are not shown, dialysis daca
has besan extendad to gal filtraticn and ultrafiltration.
Collectivly, theses reulsts indicata the inhibitory activities
are batween 10-50 kD, Peat-e, g% 3], reported that the molacular
weight of urine TNT binding factsr is 10 kD (8). %1ha
stoichiomet™y of blocking TNF and LT suggests direct ralaticnskip
betwean the amount of blockar and the amount of TNT and LT.
Purification and amino acid sequencas are necessary to detarzine
i1f thesa inhibitors are related.

TNF and LT are controlled by various pechanisms in vive.

For exazple, they ars inducible, their productien is inhibited by
prostaglandin E2 [9] and the effect of TNF is inhibited by
hydrocaortiscne [10]. TNF and LT inhibitory facters may be
another zechanism for regulation.

TNF and LT have antl-tumor errec:s i{n viiss and in vivg, but
they show enly weak anti-tumor effects in clinical uses. This
situation may be explained by the existance of inhibitary factars
wvhich bloek zheir activity. The approach of ulerafiltrating
therapy in cancer patisnt is to.eliminata thesa facTors.
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