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D I F F E R E N T I A L  E F F E C T S  OF AN I F O S F A M I D E  T R E A T M E N T  ON 
I N T R A C E L L U L A R  G L U T A T H I O N E  (GSH)  LEVELS OF L Y M P H O C Y T E  SUBSETS 
C O R R E L A T E S  W I T H  I M M U N O L O G I C A L  F U N C T I O N S  

G. Mul tho f f  1, T. Meier  1, C. Botzler 1, M, Wiesnet I . A. Allenbacher  2. W Wllnxmn~ 1.2 
and R .D.  [ sse l s l ,  2. 

We studied the influence of  4-hydroxyifostarmde,  the activated t e rm of  ifostarmde 14- 
OH-IF) ,  on intracellular  glutatMone (GSH)  levels concormtant  wi th  immunological  
functions (cytotoxic and proliferative capeclty) m human CD3" natural ki l ler  cells INK) 
and CD3 + al logeneic,  cytotoxic T lymphocytes (CTL).  Si tmlar  to BSO treatment, an 
incubat ion of  activated human peripheral blood lymphocytes  (PBL} wi th  4 -OH-IF  results 
in a deplet ion of  the intracellular G S H  levels (GSH levels are determined by HPLC 
analysis)  and a significant  inhibit ion of  the proliferative capacity (determined by a [3HI- 
thymid ine  incorporation) in a dose dependent manner. The cytotox~c activity of  ,separated 
CD3" N K  cells and C D 3 -  CTL, either untreated or pro-treated wi th  4-OH-IF at 
concentrat ions rang ing  from 25 ~M to 100 ktM, is compared in a s tandard 5 l C h r o r m u m  
release assay (CML) .  The major  f indings are: a) The capacity of  CD3 + malor  
h is tocompat ib i l i ty  complex (MHC)  restricted C T L  to lyse their a l logeneic  target cells ~s 
substantial ly reduced (down to 1/3 of  the initial level) after preincubat ion of  the eflector 
cells  wi th  50  ~ M  4-OH-IF .  This  inhibit ion of  the lyhc activity in CD 3  + CTL correlates 

wi th  a substantial  depletion in the intracellular G SH  levels ( f rom 27.2  to 5.3 nmol  
G S H / m g  protein)  m these cells. Rapid reconstitution of  depleted G S H  levels (from 5.3 to 
26 nmo l  G S H / m g  protein) and restoration of  cytotoxic activity up 1o init ial  levels of  CTL 
was aclueved by incubat ion of  the effector cells with thiols, e .g.  gintathione ester 10.4 
m M  GSH-ester )  or 2-mercaptoethanesulfonate (0.4 mM mesna),  b) In contrast,  the lyUc 
activity in CD3" NK cells is not  substantially affected after incubat ion wi th  50 ~.M 4-OH-  
IF. Th i s  result  correlates with  the capacity of  NK cells to mainta in  their  intracellular GSH 
levels  after ifosfamade treatment (from 36.5 to 27 .0  nmol  G S H / m g  protein), z) In 
compar i son  to CD3  + CTL,  CD3-  NK cells are more resistant to an i fosfamide treatment 
becau~se they have higher  initial G SH  levels (27.2 compared to 36.5 nmol  G S H / m g  
protein) and a 4-fold higher  capacity to synthesize G S H .  Our  f indings  might  have further 
clinical implicat ions concerning treatments with  oxazaphosphor ines  to maintain 
immunocompe tence  by thiols. 
Th i s  work  was  supported by grant M 9 0 / 9 l - I s l  from the Deutsche Krebshi l fe  and by grant 

Is31/3-2 from the Deutsche Forschungsgemeinschat t .  
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2 Ludwig  Maximi l i ans  Universit~t Mfinchen, Grolthadern. 
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%mifostine - Protection from Hematotoxicity and Nephrotoxicitv induced by Chemotherapy 

SVA)ster. B.Scheffler, R.CapizzL P.Sehein [iS Bioscienee. West Canshohocken, PA 19428 

srmlb~nrlc (WR-2721) was originally developed by the US Army as a radioprotectwe agent Of 
-1.100 chemicals screened Ibr this purpose, armfostine was 5elected as having the most effective 
mdioprotecnve activity and the best safeb' profile. Subsequently it was recognized that it also 
wotected normal tissue but not mmours against the toxic effects of various chemotherapeutic agents. 
~,n/Itosnne is a prodrug ~ith little or no intrinsic protective effects. For the drug to become acuve, 
the phosphate grnup must be cleaved by the enzyme alkaline phosphatase m produce the free thiol. 
WR-1065 Inside the cell WR-1065 protects by scavenging oxygen-free radicals, and direct binding 
to Ire active species of alkylating and platinum agents. Other meeharttsms include reversal of 
c~splann ONA adduct fermanon and chemical repair of DNA ]he clinical development of 
amlfostme focused on hematoprntecnon and nephroprotection, both of which are dose-limiting for 
legmlens used in highly chemosensinve turnouts Several completed Phase II and phase lIl male 
,,~ith amffostine preceding chemotherapy allow conclusions regarding its efficacy and safety in 
clinical use In a comparative real in paue,ts with advanced malignancies a single dose of 
cyclophosphamide !CTX) [1500 mg,'m ~) was used in one cycle and the same dose in another cycle 
preceded by amffostme (740 mg, m ~') With CTX alone the median nadir neutrophil count was 
400/ram m clmtrast to l157/mm ! when the same dose of CTX was administered with prior 
amltbstme (p<0 001 } The percentage of patients with a neutrophil count <500/ram ~ was 67% vs 24% 
of patients receiving amifostine tp<0.008L Further evidence of the hematoprotecrive effects of 
amifostine is available from other studies, including a multicenter Phase lI1 trial of CTX (1000 
-ng,'m:l and cisplann (I 00 mg/m:) without or preceded by amtfostme 1910 mg/m 2) for a total of 6 
cycle~ in women In-2421 with ovarian cancer in stage III or 1V The following end-points were 
compared between both treatment groups: incidence of neutropenia with fever and/or infection 
i p-0 001), days m hospital ~p-0 003 h days on annbioncs {pc0 002), incidence of withdrawals for 
hematologic toxicity (pc0 016). pement of patients with grade 4 neutropenia following the last cycle 
,~f chemotherapy (p~) 001). percent of patents ~lth grade 4 neutropenia whose neutrophil count 
failed to recover to > 1500/ram ~ by day 22 (p-0 008} The ovarian cancer study as well as other 
confirmatoff reals point out the capacity of arnifostine to protect from cisplatm-induced 
nephrotoxlci~ No patient had to discontinue therapy due to nephrotoxicity in the arnifostine 
treatment arm (p 0.004) Baseline serum creatmine levels (day 22) over cycles showed highly 
significant difi:erences between treatment arms (p 2 0.003 in late cycles), favounng amifosline. 
Taken together amifostine ts highly efficient to protect from chemotherapy-induced hematotoxicity 
and nephroloxlclt~ All clinical reals were analyzed with regard to turnour-response and/or survival. 
None of the chntcal studies revealed any evidence for a diminished treatment outcome. Survival 
lollow up n excess of 4 years showed super-lmposable curves for both treatment groups in the 
:,vanan cancer study Oose-hmitmg tOXlCttles of amlfostine are nausea, vomtnng and transient 
hypotcnston both of which are manageable ~hen gollowmg proper handling procedures. 
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~FFECTS PRODUCLD BY A N~ BACTERIAL 5UBSTANCk ~ 
THE PROCESSES OF CELL PROLIFERATION. 

V.Rugal, A.Rakov, M.Kiselyova, N.Shcheglova'. 
V.Vospyakov*. 

A new biologically active preparation "Blastoien" 
affecting the proliferative activity of hemopoie- 
tic cells and cells of the hemopoietio microenvi- 
ronmen~ has been developed. The efficacy o£ the 
preparation is due to its contained proteids, nuc- 
leotides and peptides aerived Zrom the walls of 
special strain of bacteria by means o~ enzymatic 
and chemical hydrolysis. 
A series o~ in vitro culture experiments was oer- 
formed in order to establish the wa~ in which-the 
preparation affect the fumctional activity of he- 
mopoietic precursors in norm and in different dis- 
orders of blood system. 
Analysis of results has sho%m that "Blastolen"pro- 
ducea a dose-dependent hemopoiesis-stimula$ing ef- 
fect which manifests itself in a differently dis- 
ordered bone marrow hemopoietic function. In addi- 
tion it was demonstrated in experiments on animals 
that "Blastolen" produces immunomodulating effects 
it stimulates a cellular and humoral immunity, 
protects a~ainet radiation and has an anti-tumoral 
effect. 
The results of a detailed study of "Blastolen" 
suggests its possible application in the combina- 
tion therapy of patients with leukemias and cancer 

Institute of Haema~olo~y, Institute of Highly Pure 
Biological Preparations', 2-nd Sovie~skaya S t . , ~ 6 ,  
St. Petersburg, ~93024, 
Russia. 
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E X P R E S S I O N  A N D  C L O N I N G  OF  L S T - h  A N O V E L  G E N E  

IN T H E  H U M A N  T N F  R E G I O N  

I. Rollinger-Holzinger, A. de Baey*, H. Zwierzina, E.H. Weiss* 

Division tbr Internal Medicine, Innsbruck University 

Institute tbr Anthropology. and Human Genetics 

The Leucocyte Specific Transcript  - 1 (LST-1) represents  the 

human  homolog of the mouse B144 transcript, encoded within the 

t u m o r  necros i s  fac tor  reg ion  of the  h u m a n  m a j o r  

histocompatibility complex class III interval. The gene is localized 

about 4 kb ups t ream of the lymphotoxin [3 gene, which constitutes 

the receptor for TNF-[~ . It spans  a polymorphic genomic region 

encompassing the microsatellites TNFd and TNFe in intron three 

and a polymorphic Pvu II restriction site 260 bp downstream of 

the polyadenylation signal. Isolation of a full length cDNA clone 

revealed tha t  LST-1 codes for interferon-y inducible 800-nt  

t ranscr ipts ,  which are present  in lymphoid t i ssues ,  T cells, 

macrophages, and histiocyte cell lines. We identified four different 

splice var iants  of the LST-1 mRNA encoding a soluble and a 

t r ansmembrane  protein. Its close linkage to the TNF genes and 

pattern of expression point toward a possible role for LST-1 in the 

immune response. 


