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Abstract—Moloney-virus-induced lymphoma LSTRA of BALB/c origin was in-
oculated 1i.p. into histocompatible CD2F, mice or into allogenic BD2F, hosts
incompatible for multiple minor histocompatibility locc (MMHL). All untreated mice
died with comparable median survival times (MST). However, when recipienis were
subjected to i.p. treatment with BCG or inactivated Candida albicans (CA),
significant antitumor effects were detected if the non-specific immunoadjuvants (IA)
were given before (on day — 14) and after (on day + 1) tumor challenge.

The efficiency of 1A was found to be higher in MMHL incompatible mice than in
CD2F, hosts.

Chemotherapy experiments were conducted in histocompatible mice using IA given
according lo various treatment schedules, in combinations with 3 nitrosoureas of clinical
interest (1.e. BCNU, CCNU and Me-CCNU). Synergistic antitumor effects were
evidenced when the antineoplastic agents were associated with IA administered on the
“—14 +17 regimen. These results pointed out that the antilymphoma effects of
chemotherapy could be amplified by IA only when the treatment schedule included

adjuvants administration prior to tumor challenge.

INTRODUCTION

EXTENSIVE experimental and clinical data are
presently available suggesting that tumor as-
sociated transplantation antigens (TATA) are
frequently detectable on the tumor cell mem-
brane [1, 2]. It is conceivable that the host’s
responses against TATA could play a signi-
ficant role in the regulation of cancer growth
and spread of metastasis. Therefore, attempts
to increase immune responses by specific or
non-specific stimulation appear to be justified.
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A number of studies indicate that BCG is a
highly active non-specific immunoadjuvant
employed alone [3-6] or in combination with
antitumor chemotherapy [7-9]. However,
conflicting results have been obtained in
several investigations, showing that BCG was
inactive in reducing tumor growth [10], or
even capable of producing enhancement [11].

It has been proposed that the treatment
schedule of the immunoadjuvant with respect
to tumor challenge and drug administration
could be a critical factor in conditioning the
outcome of combination therapy with BCG
{12-14]. Therefore, studies have been con-
ducted to analyze in detail the influence of
treatment schedules with BCG on tumor
growth in mice inoculated with immunogenic
lymphoma cells, and subjected to antineoplas-
tic chemotherapy. In addition, parallel experi-
ments were performed with inactivated C.
albicans (CA) which has been considered to
be a good candidate as an immunoadjuvant,
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since it contains mannan and glucan [13],
which were found to enhance host’s resistance
against experimental tumors [16, 17].

MATERJALS AND METHODS

Mice
Hydrid  (BALB/cCr x  DBA/2Cr)F,
(CDSF,, H—2YH—99) and (C57B1/6Cr

x DBA/2 Cr)F, (BD2F,, H—2°H—2%) mice
of both sexes, 24 months old, were used. The
animals were obtained from the Animal
Production Section, National Jancer
Institute, National Institutes of Health,
Bethesda. Maryland. U.S AL

Tumor

LSTRA, an ascitic lymphoma induced by
Moloney leukemia virus in BALB/c mice [18]
was carried in BALB/c mice. The tumor was
maintained by serial transplantation of neo-
plastic cells suspended in Medium 199 by i.p.
route. Mortality was recorded for at least 60
days after tumor challenge and the presence
of ascites and/or generalized lymphoma was
confirmed at autopsy.

Drugs

1,3-bis(2-chloroethyl)-1-nitrosourca
(BCNU), 1-(2-chloroethyl)-3-cyclohexyl-1-
nitrosourea (CCNU) and -(2-chloroethyl)-3-
(4-trans-methylceyclohexyl)-1-nitrosourea (Me-
CCNU), were kindly supplied by Dr. J. B.
Wood, Drug Synthesis and Chemistry Branch,
Division of Cancer Treatment, National
Cancer Institute, NIH, Bethesda, Maryland.
BCNU was dissolved in 0.85%;, NaCl solution
immediately  before use; CCONU  and
Me-CCNU were suspended in 0.85°; NaCl
solution containing 10°; Twecen 80.

Bacillus Calmette—Guérin (BCG)

Lyophylized Pasteur BCG (2-6 x 10° organ-
isms/mg) was furnished by the Division of
Cancer Treatment, National Cancer Institute,
NIH, Bethesda, Maryland. The vaccine was
dissolved in 0.85°; NaCl solution immediately
before use and 1 mg injected i.p. in the total
volume of 0.2 ml/mouse.

Candida albicans

The cultures were prepared in our labor-
atory. Vials containing 1 x 10° CA organisms/
ml, inactivated with sodium merthiolate
(1/10,000), were diluted in 0.85°, NaCl so-
lution to obtain 1x10® organisms/ml. All

injections were given 1.p. in a total volume of

0.2 ml/mouse.

ct al.

Irradiation of tumor cells in vitro

Lymphoma cells (10% cells/ml in medium
199) were inactivated i oiro by exposure to
8000 rad in sealed glass vials at 4°C, using a
8%Co-irradiator (Hot Spot MKIV, Harwell,
England) delivering y-rays at the rate of 1000
rad/min.

Statistical analysis
Differences in survival times were analyzed
according to the Mann—Whitney U-test.

RESULTS
Compatible  CD2F, or  MMHL-in-
compatible BD2F, mice were challenged

with 10 or 10° LSTRA lymphoma cells i.p.
(Table 1). Single injections of BCG or CA
were administered before and/or after tumor
inoculation according to various treatment
schedules. Significant growth inhibition was
found in cither histocompatible or MMHL-
incompatible mice  when the Immuno-
adjuvants were given on day —14 and +1
(—14+1 schedule) with respect to lymphoma
inoculation. On the other hand, when BCG
was administered betore or after tumor chal-
lenge only, no significant increase in survival
time was detected.

Experiments were carried out in order to
confirm that graft responses can be induced
by LSTRA lymphoma in histocompatible
CD2F, [19], or MMHL-incompatible BD2F,
hosts. The animals were sensitized with a
single injection of 25 x 107 irradiated (8000
rad in vitre) LSTRA cells 1.p. Fourteen days
later the mice were challenged with 107
viable LSTRA cells. The survival times of
recipient mice, illustrated in Table 2, show that
transplantation resistance was detectable 1n
sensitized CD2F; and BD2F, hosts. However,
the allogeneic mice were more resistant than
histocompatible recipients (group 2 vs 4). This
was in line with the hypothesis that BD2F,
mice would recognize virus-coded TATA [19]
and additional MMHL alloantigens associated
with LSTRA cells.

Further studies were conducted in histo-
compatible mice challenged with LSTRA lym-
phoma inoculated with graded doses of
BCNU and with BCG, according to various
treatment schedules (Table 3). No improve-
ment of the effectiveness of BCNU  chem-
otherapy was found in mice treated with BCG
after tumor challenge (groups 13-20, 33-36),
or before tumor transplantation and after
drug treatment (groups 29-32). However, sig-
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Table 1. Mortality of compatible CD2F1 or MMHL-incompatible BD2F1 mice inoculated with 10° or 10° LSTRA
lymphoma cells 1.p. and subjected to various treatment schedules of BCG or CA
Number of Treatment 1.p. CD2F1 BD2F1

LSTRA cells* Agent Schedule MST§ | D/TY MST P D/T
108 — - 8 — 16/16 8 — 16/16
10° BCG* ~14 9 : 8/8 9 C 6/8
10 BCG -7 9 C 8/8 9.5 C 5/6
108 BCG +1 8 C 8/8 7.5 : 8/8
10 BCG +9 8 y 8/8 8 C 8/8
108 BCG —7+1 9.5 C 8/8 NT** — —
108 BCG —14+1 12 A 8/8 > 60 A 3/8
10° BCG +1+49 8 C 8/8 8 C 8/8
10® CAZ —14 8 C 8/8 NT -
10° CA —7 8 C 8/8 8 y 10/12
10 CA +1 8 C 8/8 8 y 7/7
100 CA +9 8 C 8/8 8 y 8/8
10® CA —14+1 9 C 8/8 >60 A 9/21
10° CA +149 8 C 8/8 8 C 8/8
103 — — 9 — 8/8 95 — 7/7
103 -BCG — 1441 15.5 A 8/8 > 60 A 0/10
103 CA —14+1 12 A 8/8 NT — —

*LSTRA cells were given on day 0.

tBCG given 1 mg/mouse single injection on the day reported in the column, with respect to tumor challenge (day 0).
TCA cells, 2 x 107 /mouse, given single injection on the day reported in the column, with respect to tumor challenge

(day 0).
§MST, median survival time.

||P, probability according to Mann-Whitney U-test: A, P<0.01; B, P<0.05; G, P>0.05 (not significant). The
statistical analysis was performed comparing mice non treated or treated with BCG or CA.

9D/T, dead mice at day 60 over total animals tested.
**N'T', not tested.

nificant increase of the antineoplastic effec-
tiveness of the nitrosourea was obtained when
BCG was given before or before and after
tumor challenge, before drug administration
(groups 7-8, 11-12, 21-24, 26-28). Again the
— 14+ 1 schedule of BCG treatment combined
with BOCNU chemotherapy appeared to be the
most efficient protocol. Data, not reported in
Table 3 showed that longer times elapsing
between BCG treatment and tumor challenge

did not provide any advantage over the —14
+ 1 scheduling.

Additional studies were conducted with
BCNU and two other nitrosoureas of clinical
interest, namely CCNU and Me-CCNU. Both
BCG or CA were administered adopting the
—14+1 treatment schedule which was selec-
ted on the basis of the favorable results of the
experiments illustrated in Tables 1 and 3.
Graded doses of BCNU were given to histo-

Table 2. Survival of histocompatible CD2F, or MMHL-incompatible BD2F, mice challenged with 107 cells i.p. of
LSTRA lymphoma, presensitized with inactivated (i.e., irradiated with 8000 rad in vitro) LSTRA cells 14 days before

tumor transplantation

Presensitization

Group (No. of irradiated
No. Host LSTRA cells) MST* D/T+ Pt P,
1 CD2F, no 10 6/6 —
2 CD2F, 25 x 10° 15 5/6 A —
3 BD2F, no 10 5/6 ¢
4 BD2F, 25 x 108 60 1/6 A A

*MST, median survival time.
TD/T, dead mice at day 60 over total animals tested.

1Py, probability according to Mann—Whitney U-test: A, P<0.01. C, P>0.05 (not significant). The statistical analysis
was performed comparing mortality of groups 2-4 with that of group 1.
§P,, probability calculated as in footnote (}), comparing mortality of group 2 with that of group 4.
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Table 3. Effect of BCG treatment on antitumor efficacy of graded doses of BCNU giwen i.p. to CD2F]

male mice 5 days after challenge with 10® LSTRA lymphoma cells

Treated with BCNU i.p. on day 5 after challenge

Group BCG: treatment Untreated 6.5 mg/kg 10.8 mg/kg 18 mg/kg
No. schedule*
MSTt+ P: D/T§ MST P D/T MST P D/T MST P D/T
14 none 8 - 8/8 10 - 6/6 115 - 7/7 18 - 8/8
>-8 —14 8 848 10 Cc 838 14 A 771 32 A 6/8
9-12 -7 8 ¢ 88 It C 7/7 14 A 7/7 28 A 78
13-16 +1 8 C 88 10 ¢ 88 11 C 88 155 ¢ 8
17-20 +9 8 ¢ 88 10 C 77 115 C 77 14 G 88
21-24 —14+1 16 A 8/8 13 B 7/7 16 A 7/7 >60 A 1/8
25-28 —7+1 9 ¢ 88 I3 B 77 15 A 7/7 38 A 5/7
29-32 —7+9 8 ¢ 88 10 G 818 12 G 7/7 15 C 88
33-36 +1+9 8 ¢ 88 i C 848 12 ¢ 77 16 C 88

*BCG given 1
challenge.

mg/mouse single injection i.p. on the day reported in the column with respect to tumor

tMST, median survival time.

1P, probability according to Mann—Whitney U-test. A, P<0.01; B, P<0.05; C, P>0.05 (not significant).
The statistical analysis was performed comparing mice non treated or treated with BCG.

§D/T, dead mice at day 60 over total animals tested.

compatible CD2F; mice 5 days after inocul- The results, illustrated in Fig. 1, show that
ation with 10° LSTRA lymphoma cells. a direct relationship was obtained between the
Single 1.p. injection of BCG or CA was given dose of BCNU administration and increase of
on day —14+1, or —14 or +1 with respect MST in mice treated with 6.5, 10.8, 18 and
to tumor challenge. 30mg/kg of the drug. When a dose of
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Fig. 1. Combined effects of BCG or CA and BONU chemotherapy
against LSTRA lymphoma in CD2F, mice. B—MWR BCNU alone:
OO0 immunoadjuvant on day+1, BCNU on day+); @—@
unmunoadjuvant on day—14, BCNU on day+5; [—[] im-
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Fig. 2. Combined effects of BCG or CA and CCNU chemotherapy

against LSTRA lymphoma in CD2F, micc. l—M CCNU alone;
O—C immunoadjuvant on day+1, CCNU on day+5; @—@
immunoadjuvant on day —14, CCNU on day+5; [0—[O im-

munoadjuvant on day —14 and +1, CCNU on day +5.

50 mg/kg of BCNU was used, 11 of 15 mice
died without evidence of lymphoma growth,
as a result of the toxic effects of this com-
pound [20].

Marked increase of the antitumor efficacy
of BCNU was found in mice treated with
BCG, given on day—14 or —14+41, but not
on day+1 alone. Moreover, significant im-
provement of the antitumor effectiveness of
BCNU (10.8 and 18 mg/kg) was obtained when
associated with CA treatment on the —14+1
schedule.

Similar experiments were carried out with
CCNU (Fig. 2), or Me-CCNU (Fig. 3). The
results confirmed than an optimal schedule
for immunoadjuvant administration was the
“—1441” regimen, which provided the best
antitumor effects in combination with the
optimal dose of 30 mg/kg of both nitrosoureas.
Limiied or no improvement of chemotherapy
was afforded by BCG or CA, when adminis-
tered on the other treatment schedules (i.e.,
when given on day—14 or +1 only with
respect to tumor challenge).

Further experiments were conducted using

BCNU chemotherapy in combination with
BCG treatment. A comparative study was
performed administering the immunoadjuvant
by ip., s.c. or iv. routes. The results of a
typical experiment, illustrated in Table 4,
showed that (a) treatment with BCG alone
did not influence substantially the survival
times of recipient, histocompatible mice
(groups 1-7); (b) marked synergistic effects
were found when BCNU treatment was as-
sociated with BCG given 1.p., especially on
the —14+1 schedule (group 10) in accor-
dance with the results of the experiments
described previously (Table 3, Fig. 1); (c) the
effectiveness of chemotherapy was increased
also by BCG given s.c. (groups 11, 12) or i.v.
(groups 13, 14). However, the combined
treatment was much weaker than that obtain-
able with BCG given by the i.p. route. In
addition, no substantial difference was found
between — 14 and —14 + 1 regimen of BCG ad-
ministration, and no therapeutic advantage
over chemotherapy alone was afforded by
BCG, when given on day+1 only (data not
shown).
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DISCUSSION

Immunoadjuvants have been studied exten-
sively to determine their therapeutic activity
in various host—tumor systems. In particular,
the effects of BCG given before (immunopro-
phylaxis) or after (immunotherapy) tumor
challenge have been investigated in a number
of experimental neoplasms {3]. It has been
shown that immunoprophylaxis is more ef-
ficient than immunotherapy in a murine lym-
phoma [9]. However, immunotherapy with
BCG was found to produce marked inhibhition
of tumor growth in guinea pigs and mice
when given along with carcinogen-induced
histocompatible ncoplastic cells [4, 21]. In
addition, BCG given to lymphoma-bearing
mice was capable of increasing substantially
the effectiveness of antineoplastic agents [7].

In the present study combined effects of

chemotherapy and BCG or CA were investi-
gated. The agents were used in prophylactic
and/or therapeutic  protocols on  difterent
treatment schedules. The data illustrated in
Table T show that the sensitivity of the expe-
rimental model used was rather limited.

Actually no effect of BCG or CA alone was
detected using a challenge of 10° LSTRA
cells in  histocompatible or allogeneic mice.
However, when pretreatment was combined
with treatment after lymphoma challenge, sig-
nificant inhibition of tumor growth was ob-
tained. In this case, the treatment schedule
was a critical factor, since the timing —14+1
of administration was required for detecting
antitumor cffects with both BCG or CA.

The therapeutic effectiveness of BCG was
shightly superior to that of CA, as cvidenced
by experiments conducted in mice challenged
with 10° LSTRA cells i.p. Both agents were
used within the range of optimal effective
doses. In fact, preliminary dose-eflect studices
(data not shown) indicated that 1 mg/mousc
of BCG and 2 x 107 organisms/mouse of CA
were fully eflective as immunoadjuvants in
histocompatible or allogeneic hosts. No turther
imcrease in cffectiveness could be  obtained
using higher or lower doses of the two agents.
Tumor growth inhibition detected  1n
cither allogeneic or histocompatible recipients,
moculated with BCG. When recipient mice
were subjected to GA treaument, allogencic

Was



Combined Effects of BCG 1311

Table 4. Effect of BCG given 1.p., s.c. or t.v. on the antitumor efficacy of BCNU in CD2F; mice challenged
intraperitoneally with 10° cells i.p. of LSTRA lymphoma

BCG
Group Treatment BCNUT
No. schedule* Route (mg/kg i.p.) MST: D/T§ Py P9
1 - — — 9 8/8 —
2 —14 i.p. — 9 8/8 c
3 — 1441 i.p. — 10 8/8 C
4 —14 s.c. — 8.5 8/8 C
5 —14+1 s.C. — 8 8/8 B
6 —14 iv. — 9 8/8 C
7 —1441 v, — 9 8/8 C
8 — — 18 17 8/8 A —
9 —14 i.p. 18 40 6/8 A A
10 —14+1 i.p. 18 >60 1/ A A
11 —14 s.C. 18 22.5 8/8 A B
12 —14+1 s.C. 18 22 6/8 A B
13 —14 Lv. 18 25 6/8 A B
14 —14+1 Lv. 18 24.5 8/8 A B

*Day of BCG treatment (1 mg/mouse) with respect to tumor challenge (day 0).

tSingle injection given on day 5 after challenge.
tMST, median survival time,
§D/T, dead mice at day 60 over total animals tested.

||P,, probability according to Mann—Whitney U-test: A, P=0.01; B, P<0.05; C, P>0.05 (not significant). The
statistical analysis was performed comparing the experimental groups with group 1.

9 P,, probability value, calculated as for footnote (H) comparing the survival time of mice treated with BCNU alone
(group 8), to survival times of BCNU-treated animals subjected to BCG immunotherapy (groups 9-14).

but not histocompatible hosts were protected
by immunoadjuvant administration (Table 1).
Antitumor effects of CA were detectable in
histocompatible CD2F; hosts when smaller
inocula (10° cells i.p.) of LSTRA lymphoma
were used.

The results obtained with CA appear to be
in agreement with experimental data obtained
in other animal tumor systems, in which
polysaccharides of veast cell wall were em-
ployed [17]. It is well known that CA is rich
in mannan and glucan which represent about
189, and 589, respectively of cell wall dry
weight [15]. Therefore, it is conceivable that
such components could play a significant role
in a possible immunoadjuvant activity of CA
(16, 17].

‘The hypothesis that the antitumor effect of
BCG and CA in the LSTRA model, could be
of immunological nature, seems to be re-
inforced by the findings of Table 2, showing
that the tumor was immunogenic for the host
mice used, in accordance with previous re-
ports [19]. Moreover, the observation that
lymphoma cells were more immunogenic for
allogeneic BD2F, mice than for histocompat-
ible CD2F; recipients, seems to be paralleled
by the findings that both agents were more
efficient in BD2F, than in CD2F,; mice
(Table 1).

B

The experiments conducted with nitro-
soureas and BCG treatment (Table 3) showed
that drug efficiency was significantly in-
creased when immunoprophylaxis, but not
immunotherapy alone was employed. In this
case, the effect of BCG prophylaxis was not
detectable in mice not treated with BCNU
(Table 1), or inoculated with low dose (i.e.,
6.5mg/kg) of the drug (Table 3). This is
consistent with previous observations, showing
that additive or synergistic effects between
chemotherapy and immunotherapy can be
found in tumor bearing animals, when se-
lected doses of antineoplastic agents are used
[20]. The chemotherapy experiments (Table
3, Figs. 1-3) provided evidence that immuno-
prophylaxis plus immunotherapy offered,
superior synergistic effects with respect to
those detectable with immunoprophylaxis
alone, when the agents were combined with
chemotherapy, using the 3 nitrosoureas
studied. Again, the “—14+4+1" schedule was
the most efficient timing of BCG or CA admin-
istration and was capable of increasing signi-
ficantly the efficacy of BCNU treatment, even
at the lowest dose used (6.5 mg/kg, Table 3,
Fig. 1). In contrast, when the antineoplastic
agent was given in combination with BCG
prophylaxis plus BCG therapy, and the latter
was administered affer BONU treatment (i.e.,



1312 F. Bistoni et al.

“—7+49” schedule), the efficacy of the com-
bination therapy was drastically reduced, so
that it was not superior to that of chemo-
therapy alone (Table 3). It should be pointed
out that these experiments have been
performed injecting immunoadjuvants and
cancer cells in the peritoneal cavity and,
therefore, the effects of BCG and CA may be
considered mainly as a result of local rather
than generalized activity of these agents.

The experiments performed in order to
compare the effectiveness of chemotherapy
combined with BCG in relationship to the
route of immunoadjuvant administration
(Table 4), pointed out that significant im-
provement of BCNU chemotherapy was af-
forded by the agent given s.c. or i.v. However,
the results showed clearly that the “all 1.p.”
regimen was by far superior to the other
schedules used.

Stimulation of T-cell dependent immune res-
ponses [22], activation of macrophages [23-25],
and increase of natural killer activity [26, 27]
have been proposed to account for the
antineoplastic activity of BCG. In addition, it
was reported that macrophages of BCG-
treated mice acquired cytotoxic activity
against tumor cells following a second exposure
to PPD or BCG i witro [28, 29]. Actually,
macrophages can be activated by soluble fac-
tors released by T cells subjected to antigenic
stimulus [30, 31]. This observation seems to
be consistent with the finding that immuno-
prophylaxis combined with immunotherapy
(i.e., rapid and intensive stimulation of T-
lymphocytes including memory cells), pro-
duces higher antineoplastic effects than im-
munoprophylaxis or immunotherapy alone. It
is conceivable that similar mechanisms could
be involved in the therapeutic effectiveness of
CA, in accordance with the findings on ma-
crophage activating properties of glucan [32]
and mannan [16] and on delayed-type hyper-
sensitivity reactions elicited by CA [33], pre-
sumably related to T-cell activation. When
BCG or CA were combined with chem-
otherapy, the net cffect may have resulted
from complex interactions of the immunoad-
juvants and anticancer drugs on host and
tumor cells. It has been found that activated
cytolytic macrophages or memory T-cells are
more radio or chemoresistant than non-
prestimulated cells ([34] and Giampietri et al.,
unpublished data). Moreover, cytotoxic agents
can inactivate proliferating precursor cells,
rather than activated effector cells [35]. Tt
follows that specific or non-specific immuno-
stimulation should amplify activated macro-

phage cell population and anti-TATA T.
memory cells in hosts bearing immunogenic
tumors. In this case, antineoplastic chem-
otherapy would damage cancer cells more
profoundly than the host’s cells involved in
antitumor immune responses, leading to
therapeutic synergism. This seems to be con-
firmed by the data reported in Table 3,
showing that BCG immunoprophylaxis com-
bined with immunotherapy increased drug ef-
fectiveness when BCG was administered before
but not after application of the antineoplastic
agent. On the other hand, this observation
seems to be in contrast with experimental
data showing that antitumor agents are mark-
edly immunodepressive when given concom-
itantly or after antigenic stimulation during
the proliferative phase of the immune response
[36]. However, such depressant activity de-
clines soon [37] and limited impairment of
antitumor Iimmunity is cxpected to occur
when enough time elapses between prolifer-
ation of immunocompetent clones stimulated
by TATA and exposure to cytotoxic drugs
[19]. The experimental design adopted in the
studies described herewithin, is in line with
these concepts, since 5 days elapsed betwcen
antigen stimulation (i.e., tumor challenge)
and drug treatment.

In conclusion, the studies performed with
the animal model described here, concerning
the interaction between immunoadjuvants and
antitumor agents pointed out that: (a) non-
specific immunoadjuvants must be given be-
fore tumor challenge for producing synergistic
effects with chemotherapy; (b) the timing
between immunoadjuvant administration and
chemotherapy is critical; (c) the efficacy of
antilymphoma combination therapy depends
largely on the route of administration of the
immunoadjuvant. In addition, the data illus-
trated in the present report evidence that CA
deserves further consideration as an im-
munoadjuvant, since its antitumor effect is
similar to that of BCG, and it does not cause
generalized infections, like those produced by
viable BCG  bacteria, being inactivated
organisms.
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