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Letters to the Editor

Blood platelets and serum VEGF in cancer patients

Sir, We argued that one of the reasons for the low coefficient of
We read with interest the publication of Banks et al (1998) on th€orrelation (-value) of the association between serum VEGF and
significance of platelets for vascular endothelial growth factomlatelet count might be the interindividual difference in the ratio
(VEGF) measurements. We disagree, however, with the concllpetween serum VEGF and platelet count. Of all 142 blood
sion that for accurate measurement of circulating VEGF, serum gamples, the mean ratio of VEGF and platelet count was 1.39 pg
completely unsuitable. We are also convinced that platelets are ndEGF per 10 platelets (standard deviation 0.96; median 1.16;
the sole origin of circulating VEGF. We would like to stress therange 0.16-4.96). The coefficient of variation was, therefore, 69%.
potential clinical usefulness of the determination of serum VEGH he individual coefficients of variation were much lower. Twenty-
levels in cancer patients based on published data and on soitfgee patients, with three or more measurements, were analysed.
recent original observations. In the studies described below, tHdean coefficient of variation was 26% (standard deviation 14;
enzyme-linked immunosorbent assay (ELISA) methodology usefhedian 23; range 6-56), indicating that interindividual variation
by Banks et al (1998) was applied. of the ratio between serum VEGF and the number of platelets is
In 44 untreated patients with disseminated colorectal cancelarger than intraindividual variation. A positive association
elevated serum VEGF, i.e. above 500 pginwas significantly — between serum VEGF and the ratio between serum VEGF and
associated with fast tumour growth, i.e. estimated volumédlatelet count was also noted= 0.83; 95% confidence interval
doubling time of less than 6 months (Dirix et al, 1996), indepen0.78-0.88P < 0.0001). If, as can be concluded from the more than
dent of the number or site of metastasis, suggesting a predicti¥enfold higher VEGF concentrations in serum compared with
value of serum VEGF for the progression of the disease. In 4Rlasma and the invariably low levels of plasma VEGF in Table 2
treated metastatic cancer patients, including patients witlef the publication of Banks et al (1998), the majority of circulating
colorectal, breast, ovarian and renal carcinomas, a significantyEGF protein is associated with platelets, this means that the
higher fraction, i.e. 32%, of patients with progressive diseas@mount of VEGF per platelet is different from patient to patient.
during chemotherapeutic treatment had elevated serum VEGPO, serum VEGF does not only reflect platelet count. Indeed,
compared with 15% of patients showing response to treatmeMEGF mMRNA can also be detected in other cell fractions of the
(Dirix et al, 1997). In 82 patients with non-Hodgkin's lymphoma, peripheral blood, including monocytes, granulocytes and lympho-
followed up for at least 5 years, 71% of patients with lower thartytes (Wartiovaara et al, 1998).
the median serum VEGF before treatment had a 5-year survival The mitogenic activity on endothelial cells of the sera of 20
rate compared with only 49% among patients with a higher thagancer patients was compared with that of fetal calf serum. The
the median serum VEGFP(= 0.01) (Salven et al, 198). In patients’ sera with bFGF concentrations higher than the cut-off
small-cell-lung cancem(= 68), a high pretreatment serum VEGF Vvalue which correlates with fast growth kinetics (Dirix et al,
predicts poor response to chemotherapy=(0.008) and shorter 1996), i.e. 7.5 pg m, stimulated human umbilical vein endothe-
survival (P = 0.01) (Salven et al, 1998). The results of these andial cell (HUVEC) proliferation significantly more, i.e. 1.7 times
other clinical studies (Salven et al, 199¥ermeulen et al, 1997) (1.3-2.3), than the control serum only when the VEGF concentra-
suggest the potential relevance of measuring serum VEGF concelipn in the sera was also elevated, i.e. higher than 500-pgim|
trations in cancer patients. sera with low-bFGF or low-VEGF content, no stimulation of
Because of the association of serum VEGF concentration arfdUVEC proliferation was observed. Therefore, we conclude that
platelet count in 27 breast cancer patients reported by Verheul et$grum VEGF measurements in cancer patients correspond to the
(1997) and the increase in VEGF concentration after activation giegree of mitogenic activity of the serum on endothelial cells.
platelet-rich plasma reported by Banks et al (1998), we have Given the association of serum VEGF with the clinical course of
compared the platelet count with serum VEGF and basic fibroblag@ncer patients, the lack of a strong association between serum
growth factor (bFGF) levels in 58 patients (142 measurements)/EGF and platelet count, and the association of serum VEGF with
We found an association between platelet count and serum VEGQGhPe degree of stimulation of endothelial cell proliferation in vitro, we
(r = 0.50; 95% confidence interval 0.37-0.81s 0.0001) (Figure  conclude that measuring serum VEGF might be more suitable in
1), but not between platelet count and serum bRGFO(06;P = cancer patients than measuring plasma VEGF. Taking into account
0.5). In 12 patients for whom we had four or more blood samplesrrors caused by sample handling and the fact that VEGF mRNA is
at different times during treatment or follow-up, we analysed thedlso present in other blood cells, measuring VEGF in whole blood
intrapatient association of serum VEGF and platelet count. In 10night even be more accurate. Recent results (P Salven, unpublished
out of 12 patients (83%), the blood sample with the highest platelétata) indeed suggest that using whole blood when measuring circu-
count also had the highest serum VEGF level, although this wdsting VEGF may improve the clinical significance.
the case for only 5 out of 12 patients (42%) for serum bFGF. Itistempting to speculate on the mechanism responsible for the
Changes in serum VEGF, i.e. increase or decrease, were congruéggociation between platelet count and serum VEGF. Although
with changes in platelet count in 82% of 39 changes. For seruifiegakaryocytes produce VEGF (Mohle et al, 1997), in cancer
bFGF, this was the case for only 59% of all changes. patients another, and presumably important, source of circulating
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Release of the angiogenic cytokine vascular endothelial
growth factor from platelets - reply to the letter from
Vermeulen et al

Sir, between serum VEGF concentrations and clinical indices, as

The letter by Vermeulen et al raises interesting possibilities abou iscussed by Vermeulen et al, is clearly of considerable biological
y . sing p interest. This may arise because of the proposed ‘scavenger’ func-
platelets and the measurement of circulating vascular endotheli

flon of platelets in endocytosing VEGF, but also equally may
growth factor (VEGF), several of which we alluded to in our orig- . ' . .
inal publication (Banks et al, 1998). It is now apparent that manpartly reflect platelet number which changes in many disease

. . . includin ncer. In rt of this | r ibility,
haematological cells are capable of producing or releasing VEG%tates cluding cance support of this latter possibility

. . cyclical changes in serum VEGF concentration were found
including platelets, megakaryocytes, CB84lls, monocytes, T- y 9

. uring chemotherapy, coinciding with the chemotherapy-induced
lymphocytes and neutrophils (Freeman et al, 1995; Katoh et 3? : . .
1995; Gaudry et al, 1997: Mohle et al, 1997: Verheul et al, 199 hrombocytopenia and subsequent rebound increase in platelet

Banks et al. 1998). However, the extent fo which these Ce”g‘lumber, rather than a sustained decrease in VEGF levels which
' ; S o Wwould be expected if the tumour-derived VEGF was to decrease as
normally contribute to the circulating VEGF pool in vivo and the

. . . - a result of chemotherapy (Verheul et al, 1997). In agreement with
physiological or pathological relevance is not yet clear. .
S the much larger study described by Vermeulen et al, we found
The measurement of VEGF in citrated plasma under the N S )
descriptions described in our study (Banks et al, 1998) is mo arked interindividual variation in platelet VEGF content (Figure
Pl : In our study ’ ! , Banks et al, 1998) and agree that differences in platelet content

likely to reflect the true circulating VEGF concentration, i.e. any .
o . . f VEGF as well as platelet number can also markedly influence
soluble VEGF which is not cell associated. The basic concepc{ W P . Y Infiu

. ; . . *serum VEGF concentration. Another point to bear in mind, partic-
behind the measurement of systemic concentrations of cytokines IS L )
utarly when examining correlations between platelet number and

Fhat i r.efllects localized events in particular organs bgcause of Lrum VEGF, is that serum VEGF concentrations are determined
overspill' effect. In the case of VEGF, the hope is that the

. . I . by the platelet-derived VEGF and circulating VEGF levels, and
!ncreased pr oduct_lon of VEGF W'th'n a_tumour 1S refle_cted by Mhat if the latter increases with disease state (as can be determined
increased circulating concentration, which may allow its use as fom measurements using plasma) then this can become an

marker of angiogenesis. Clearly, if there is a constitutive prOduclhcreasineg important component of the serum VEGF concentra-

tion of any cytokine, this will form the basis for the baseline IeveI%IPn_ This may account for the relatively low correlation coeffi-

of cytokine measured in the allbsence of any dlsease,. and WClents between platelet number and serum VEGF. It may be more
depend on the rate of production and entry into the circulatiorn

and its subsequent removal. Therefore. production of VEGE baccurate to examine the correlation between platelet number and
ind 1ts subseque val. 1l » product EGF concentration measured as the difference between serum
tissues undergoing physiological angiogenesis, for exampl

dometrium, 6 most kely o determing the normal circulating"d Plasma levels.
I?evecl)s ePI;teI,et: arc;sca Zt))lleoofe lreoduc?n (\e/EgF anoC:r?oug It is evident that further research is needed to investigate further
' P P 9 9 pﬁe role of platelets in both physiological and pathological situa-

with the demonstration of mRNA within platelets and mega-,. . ; .
. tjons involving VEGF, and into whether serum measurements are
karyocytes and the secretion of VEGF by both platelets an - LS . . .
roviding clinically useful information only owing to the reflec-

megakaryocytes after activation, but occurring constitutively Onl){:on of platelet numbers or for the other reasons discussed. We are

in megakaryocytes (Katqh et al, 1995; Mohle et al, 1997)‘0 rrently carrying out a preliminary study examining the relation-
Therefo_re, und_er_ normal cwcur_nstanc_es, platelets may be expectgﬁip between circulating plasma and serum VEGF concentrations
to contribute minimally to the circulating concentrations of VEGF. latelet number and the tissue expression of VEGF in patients with

The main exception to this would be, however, if platelets ar(g . .
. ) ) : ) reast cancer which may provide some answers, but clearly other
serving as a ‘scavenger’ of circulating VEGF, as proposed b¥najor studies are needed

Vermeulen et al, and removing it from the circulation by endo-
cytosis (for which there is as yet no published evidence). Then
dynamic equilibrium may exist in which their content varies

depending on the production of VEGF as a result of the underlyin o . . .
CRF Cancer Medicine Research Unit, St James’s University

disease process. Hospital, Leeds LS9 7TF, UK 2D Haematol
The measurement of serum concentrations of VEGF is an artif /0Pl Leeds LS9 7TF, UK; *Department of Haematology,
t James’s University Hospital, Leeds LS9 7TF, UK, and

cial situation and measures both the freely circulating VEGF an . . L
that released by platelets upon activation during the cIottin%‘D epartment of Microbiology, University of Leeds, Leeds
process. Although other cell types, for example neutrophils, ma $2 9JT, UK

also contribute to the serum VEGF, the significant correlation

found in our study between platelet-derived VEGF in platelet-rich

plasma in which other cell types are absent and theoretical platel&tEFERENCES

derived VEGF_ in correqundlng serum samples Q.95,.P < Banks RE, Forbes MA, Kinsey SE, Stanley A, Ingham E, Walters C and Selby PJ
0.001) makes it extremely likely that platelets are the main cellular  (1998) Release of the angiogenic cytokine vascular endothelial growth factor
source of serum VEGF (Banks et al, 1998). The fact that more (VEGF) from platelets: significance for VEGF measurements and cancer
recent studies are now demonstrating significant relationships biology.BrJ Cancer 77: 956-964

IgE Banks', MA Forbes', SE Kinsey?, A Stanley', E Inghan’,
Walters? and PJ Selby’
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Gaudry M, Brgerie O, Andrieu V, El Benna J, Pocidalo MA and Hakim J (1997) Freeman MR, Schneck FX, Gagnon ML, Corles C, Soker S, Niknejad K, Peoples

Intracellular pool of vascular endothelial growth factor in human neutrophils. GE and Klagsbrun M (1995) Peripheral blood T lymphocytes and lymphocytes
Blood 90: 4153-4161 infiltrating human cancers express vascular endothelial growth factor: a
Mohle R, Green D, Moore MAS, Nachman RL and Rafii S (1997) Constitutive potential role for T cells in angiogenesiBuicer Res 55: 4140-4145
production and thrombin-induced release of vascular endothelial growth factorKatoh O, Tauchi H, Kawaishi K, Kimura A and Satow Y (1995) Expression of the
by human megakaryocytes and platelBtsc Natl Acad Sci USA 94: 663—-668 vascular endothelial growth factor (VEGF) receptor gene, KDR, in
Verheul HMW, Hoekman K, Luykx-de Bakker S, Eekman CA, Folman CC, hematopoietic cells and inhibitory effect of VEGF on apoptotic cell death
Broxterman HJ and Pinedo HM (1997) Platelet: transporter of vascular caused by ionizing radiatiofancer Res 55: 5687-5692

endothelial growth facto€lin Cancer Res 3: 2187—-2190

High incidence of Kaposi’s sarcoma in Iceland and the
Faroe Islands

Sir, (mafic minerals) might be involved in the high incidence rates of

In a recent paper, Hjalgrim et al (1998) reported a surprisingl;&<S In Iceland and the Faroe Islands.

high incidence of Kaposi's sarcoma (KS) in Iceland and the Faro& Simonart', JP Van Vooren?, J Herbauts* and JR Boelaert

Islands. No explanation for the high incidence rates of KS in thes&epartments of Dermatology and *Internal Medicine, Erasme

two North Atlantic communities was identified. University Hospital, B-1070 Brussels, Belgium; 3Laboratory of
Soil parent materials of Iceland and the Faroe Islands are mainKlant Genetics and Ecology, Free University of Brussels, B-1160

extrusive igneous rocks, which are characterized by the presen@eussels; *Department of Infectious Diseases, Algemeen

of mafic (iron oxide-rich) minerals (Krauskopf, 1979). These Ziekenhuis Sint Jan, 8000 Brugge, Belgium

minerals are known to be highly weatherable (Ollier, 1984),

allowing a S|gn|f|F:ant release of iron compounds mtq the eNVIroN e bences

ment, such as in vegetables. Interestingly, a similar magmatic

substrate is present in the Mediterranean area (e.g. Sicily, Sardiniaigrim H, Tulinius H, Hardarson S, Frisch M and Melbye M (1998) High

and in subtropical Africa; both areas are known to exhibit high  incidence of classical Kaposi's sarcoma in Iceland and the Faroe Islands.

inei H H H f BrJ Cancer 77: 1190-1193

Tgcé%(;nf((:)i rrW?itetE:tf iﬁi.cl;r;[h(;((::Ignmr;gclgcsm:SﬁOF:/:IeSVIacI)l::lsis%[:iubdu{iE)Zr:et?::tltkrauil;?]zfoi‘a (1979Yntroduction to Geochemistry. McGraw-Hill, Kogakusha:

conforms geographically to the iron oxide-rich volcanic clays ofoliier ¢ (1984)Weathering. Longman Group: Essex

the East African Rift System. We, therefore, suggest that somgegler JL (1993) Endemic Kaposi's sarcoma in Africa and local volcanic soils.

environmental factors related to the presence of melanocratic rocks Lancer342:1348-1351

Survival and determinants of response to third-line
chemotherapy in sensitive recurrent ovarian cancer
patients

Sir, centres collaborating in three randomized trials on second-line
therapy for recurrent advanced ovarian carec@ months after
More than 70% of ovarian cancer patients achieve a partial dirst-line chemotherapy (Zanaboni et al, 1991; Bolis et al, 4994
complete response to first-line chemotherapy (McGuire et all994). As of June 1997, 56 out of 223 cases included in these
1996; Bolis et al, 1997). Most of them, however, will recur (Neijettrials had a second relapse after complete or partial response tc
et al, 1991, Bolis et al, 1996). The results of second-line treatmesecond-line chemotherapy, including platinum-based compounds
depend largely on the platinum-free interval (Markman et alalone or in combination. Of these, 49 (median age 51 years, range
1991), patients who relapse 6 months after primary chemothera@0—-70) received third-line chemotherapy; these women are
having a higher response rate to platinum treatments (Thigperonsidered in this report.
et al, 1993; Bolis et al, 199% Unfortunately, the response is  Histological types at first diagnosis were: serous in 36 cases
relatively short lasting, and most patients need a third-ling€74%), endometrioid in seven (14%) and others in six (12%).
chemotherapy. Grading was: (1) in two patients (4%); (2) in 14 (29%); and (3) in
Data on response to third-line chemotherapy in ovarian canc&3 (67%). Response to second-line treatment was complete in 31
patients responding to prior treatments are lacking. We analysqghtients (63%) and partial in 18 (37%) with a median duration of
the response to third-line chemotherapy in a series of womehO months (range 3-60). A total of 13 (27%) relapsed within
responsive to first- and second-line therapy for ovarian cancefi months from second-line treatment and 36 (73%) after 6 months
They were observed between 1984 and 1997 in a network af more.

© Cancer Research Campaign 1999 British Journal of Cancer (1999) 79(2), 370-376
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Third-line chemotherapy regimens included topotecan or platrate in patients who relapsed 6 months or more after salvage
inum compounds alone or platinum compounds in combinatiotherapy (50%) than those who recurred before 6 months (38%);
with anthracyclines or taxanes. again, the difference was not significant.

No women were lost to follow-up (median follow-up 11  Up to now, ovarian cancer patients were treated with third-line
months, range 2-53). Survival and response data were updatedcteemotherapy in phase | and Il studies to test new agents and
August 1997. combinations (Eisenhauer et al, 1994; Kaye et al, 1995), but few

Forty-seven women were evaluated for response to third-linstudies have evaluated the determinants of response, which may be
chemotherapy, two patients did not complete planned treatmentsseful to identify patients who can benefit from third-line treat-
Complete and partial response was observed, respectively, in hiZent. Our study found that about half of relapsing patients respon-
(27%) and in ten (21%) cases (Table 1). Overall response rate waive to first- and second-line chemotherapy could benefit from
49%, with a median duration of 6 months (range 1-23). third-line chemotherapy, though the response was short lasting.

A significant difference in 1-year survival was observedThe frequency of response seems to be higher in patients who
between responders (82%) and non-responders (B994).05).  obtained complete remission to prior treatments. In the next few
Median survival was 16 months (range 4-53) in the first group anglears, these findings may be useful with the introduction of novel
9 months (range 1-31) in the second. antineoplastic drugs that will permit new therapeutic options.

There were no differences in response according to patients’
characteristics at first diagnosis. The response rate tended to R%lla
higher in patients with a complete remission (52%) to second-linglmtm

treatment than those who had a partial one (37%), though tr}?aly; 2Prima Clinica Ostetrico Ginecologica, Universita di

dlﬁgrence was not §|gn|flcant (Table 1). . Milano, Milano, Italy; Istituto Mario Negri, Milano, Italy
Time to progression from last treatment, site of second relapse

and type of third-line chemotherapy regimen seemed to have no
marked impact on response, but we observed a higher respongg-grences

I, F Parazzini?, G Scarfone!>3, P Guarnerio? and G Bolis!
o Tumori, Divisione Ginecologia Oncologica, Milano,

Bolis G, Scarfone G, Luchini L, Ferraris C, Zanaboni F, Presti M, Giardina G, Villa
A and Parazzini F (1994 Response to second-line weekly cipslatin

Table 1 Response and 1 year survival to third-line chemotherapy according chemotherapy in ovarian cancer previously treated with a cisplatin- or
to selected characteristics relapse carboplatin-based regimefur J Cancer 30: 1764-1768
Bolis G, Brusati M, Ferraris C, Franchi M, Maggi R, Merisio C, Scarfone G, Villa
Response A, Zanaboni F and Ferrari A (198Carboplatin alone (c) vs carboplatin +
high-dose epirubicin (HDCE) + growth-factors (GF) in late recurrences ovarian
Yes (%)2 No (%) cancer (PTS)Proc Am Soc Clin Oncol 869: 271
Bolis G, Villa A, Guarnerio P, Ferraris C, Gavoni N, Giardina G, Melpignano M,
Total 22 (49) 23 (51) Scarfone G, Zanaboni F and Parazzini F (1996) Survival of women with
advanced ovarian cancer and complete response at second-look laparotomy.
Characteristic at diagnosis Cancer 77: 128—131
Age Bolis G, Scarfone G, Zanaboni F, Villa A, Guarnerio P, Gentile A, Presti M,
<55 14 (44) 18 (56) Melpignano M, Ferraris C, Tateo S and Parazzini F (1997) A phase Il trial of
>55 8 (53) 7(47) fixed-dose carboplatin and esclating paclitaxel in advanced ovarian daicer.
Grade J Cancer 33: 592-595
1 2 (100) -(0) Eisenhauer EA, ten Bokkel Huinink WW, Swenerton KD, Gianni L, Myles J, van
2 3 (25) 9 (75) der Burg MEL, Kerr I, Vermorken JB, Buser K, Colombo N, Bacon M,
3 17 (52) 16 (48) Santabarbara P, Onetto N, Winograd B and Canetta R (1994)
) European—Canadian randomized trial of paclitaxel in relapsed ovarian cancer.
Histotype High-dose versus low-dose and long versus short infusi6fin Oncol 12:
Serous 15 (43) 20 (57) 2654—2666
Endometrioid 4 (67) 2(33) Kaye SB, Piccart M, Aapro M and Kavenagh J (1995) Docetaxel in advanced
Others 3(50) 3(50) ovarian cancer: Preliminary results from three phase Il téials/ Cancer 31:
Response to second-line chemotherapy 514-517
Complete 16 (52) 15 (48) Markman M, Rothman R, Hakast T, Reichman B, Hoskins W, Rubin S, Jones W,
Partial 6 (37) 10 (63) Almadrones L and Lewis JL (1991) Second-line platinum therapy in patients
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Inhibition of proteasome, apoptosis and sensitization to
tumour necrosis factor alpha: do they always go
together?

Figure 1 B16F10 melanoma cells untreated (A) and treated with 5 um PSI for 24 h (B), stained with amido black 10B. Arrows indicate perinuclear protein
conjugates accumulated upon proteasome inhibition. Two other treated cells already display chromatin condensation. Bar = 20 um

Sir, PSI 0

: . 120 PSI5x10°m
A recent report by Delic et al (1998) showed that lactacystin sens

tizes human leukaemia cells to the proapoptotic action of tumot ;44 PSISx10%m
necrosis factor alpha (TN&). This effect was attributed to the PSI5 > 107 m
ZLL5x10%m

inhibition of the proteasome, assuming that lactacystin is a specif 5 g |
inhibitor of the latter. However, in a recent report (Ostrowska et a' §
1997), it was shown that lactacystin is also capable of inhibitin(s
the carboxypeptidase activity of cathepsin A. Therefore, an'§
conclusions regarding the mechanism of action of lactacystin, e§
due to the inhibition of the proteasome alone, should be accept:™
only with caution. In another report (Wojcik et al, 1997), we have
shown that a selective proteasome inhibitor of a different typ:
(peptidyl-aldehyde) — PSI — induces apoptosis of L1210 murin: %
leukaemia cells. Incubation of PSI-treated cells with 10 nganl 10
100 ng mtt human TNFe did not result in any increased rates of
cell death, whereas TNér-alone induced a measurable effect. As
P_Sl also inhibits calpains, Z-leu-leucinal (ZLL), a calpain inhibitorFigure 2 Comparison of cytostatic/cytotoxic effects toward B16F10
without effects on the proteasome, was used as a control. melanoma cells in the absence or presence of increasing PSI or ZLL and

A similar approach was used to another cell line, B16F1(TNF-a concentrations after 72 h incubation. Relative viability, expressed as

. . per cent of control, was measured by the MTT assay, as described

murine melanoma. Our experiments revealed that B16F 1, eviously (Lasek et al, 1996). Standard deviations are indicated by vertical
melanoma cells cultured in vitro are very sensitive to PSI, whiclbars. The groups which differed significantly from control (P < 0.05, Student's
induces apoptotic changes and characteristic concentration :test) are indicated by asterisks
protein conjugates (Figure 1) in nanomolar concentrations
although ZLL does not. PSI was dissolved in DMSO and no
apoptotic effect was observed in cell cultures incubated wittadded to the culture or not, regardless of the time at which it was
DMSO alone (the final solution in culture medium was less tharadded to cell cultures (simultaneously or 1 or 2 days after PSI; data
0.5%). The cytotoxic/cytostatic effect of PSI was dose dependemiot shown).
(Figure 2). TNFe alone moderately inhibited the proliferation of It seems that suppression of MB-activation may be crucial to
melanoma cells. Only at the lowest PSI doseMp has there allow proapoptotic compounds to exert their effect (Wang et al,
been an additive apoptosis promoting effect of TiN®ith PSI. 1996), but as we have shown these result may be limited only to
At higher PSI doses, there was no difference if TNkas  certain conditions and certain cell types.
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