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1 - Immmotherapy of 11270 Leukamia. MATEE, 19682 YATHE ot sl , 1969) .

L] ¢ (4]

This tumor is & lymphoeytic leukenia “which arose.in a nm/z mouse pa&.ntbd
with mathylcholanthren& (Taw et a1., 1969) and miintained in the same

" strain ﬁnga 1949, first in solid (s.c. end i.m. passagos), then in ascités

(3.p. passages) forms It grows progressively ;nl;} invDBAIE mice) and in Fy
hyarids or back erosses derived from them with an average doubling time of

0,1} to 0.6 day. I.p. incenlation of a single (micronanipulator isolat)ad) &

1.1210 cell kills 175 of the mice in about twd weeks (883 presuiah]y fails

. Tumor incculum

{ once, 2 weeics bsfors the s.c. inoculation of 10* living cells was ineffectlve.

tn receive a viable cell ‘due to ‘the loss of or trauma to the cell duri.ng
transi‘er. This leukemia is more imnunogenic i.n Fl hybrids than in tha
DBA/2 mouse itself (REVESZ, 1960; mcn, 1969) . In both of the folloaing
exneriments only (DBA/2 x CS?BL] 6) Fy mice were used.

“
14

Interva;l. Immunotherapy Results

-

» A\
102, 103, 10%, or.10 1oy 107 irradiated  Prolonged survival
cells, s.c. i colls,?S.Cey . and sSome gures
-+ once

1

T

or ],07 cells, s.c, 1 day 10¢ irradiated - No change in surviva

cel'ls, SsCey
,once

10

N
+ A
.

.

- 2 .
. 1 ddy or ‘107 irradiated  Prolonged survival
L days  cells, s.c.,
once - ;

101’_ colls, s.c.

t

10,1" cellsy 8.0 6 days 107 irradlated No _change in snr“iva.l

cells, s.C.y
"o . . once | R
R s -
% ! 0 *

In this model, ;’t.mnmnopmphylaxis in 'the form of 10’ Yrradiated cells, S.C.y

-

Vi s * -
2 . Tromnotherapy of a MiLV.Indpnced Leukemia (MATHE et al., 1971a)

g
]

% 4
Marine leukemia virts (MiLV) or its genstic determivants are ubiquitous in
’ i [ *

w
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_ both high-leukelic (high ?mcidenee of spontanecus leukemias, e.g. Al .&KR a.n&

C58 mice) and low-leukemic (Low incidence of spontaneous leukenias, Begs - .
C3H, C57HL, and BALB/c mico& strains of ‘mice and viral genetic datu:gmlnmts

are heritsble components (most probably host-chromosome integrated DNA ~ l
- v L3 s

coples of these RNA viruses) present in all'the cells. In high-loukemic
strains, infeections virns is present throughout lifa:bnt lot.lonkemic strains T

. show 1ittle or no infectious virus until late in life, although their tuno;s
, (induced or ";pontangous), and also their éultured:normal tissues often produce

- \

MLV (STOCKSRT et al., 1972a,b; ROWE, 1972; ‘ROWE and HARTLEY, 1972;°BOVE et als, .

1972), °“The rate of death of ARR (a h‘lgh-laukenic strain) mice from spons :
tanaous lenkemia is sbout 50% 'by 12 to 13 months (SGEABEL et al., 1969)’ In. ° o2
two low~loukemic strains (C3H ancl €\5/?I}I~) leukemias can easny be inducod by -.-
inoculation of newborn mice with MV (LILIY et al,, 1964).. AL Y- Anduced %

tumors possess G (Gross) antigens. In AXR mice, Mnoganicity

- «

of both MuLV and MuLV-induced 1eukemias is extremely weak and for a 1cng tine ¥

this model has been regu-dod ag an exanple of classical :immnologic tolera.ncaw s
- In those mice evidence of the presence of virns. and tumor-spacific Irmmne

responses has only very recently been obtained (DORE et sl., 1970; MARKHAM

et al., 1972; GIRARDT, 1972). | .

S~

In the following riment, unspecified transplantation generations of «

Jeukemia Induc a lowwleukemic strain (C57EL{6) with a eomrciaﬁy ’
avallable MalV '(I’aasage A Gross virs), and C57HL/6 mice were used: -
o A > '
Tumor inoculum ¢ Interval Tmmunotherapy Results X
: N -
10° cells, 1,vs . <« 2 days 107 formalinized cells, Prolonged survival
) . 1.p., every 4 days for and sbout 20% cure
' 16 days . “x g
’ « v , )
o ", i o ! £ n B o
3’£,.’ 4 3
= J : : ¢ t
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3.~ Tmmnotherapy of Various Murine Lymphomas of Differant Immunogenic ,

4
o

Strength (PARR, 1972) 0
A " i

1

¢~

In this experiment the following tumors were used in their strain of origin:
S * - hY \

o 8 . ’
. L5178 Y: s ’. . ) .. > ’ .
NE L
Mothylcholanthrens induced in DBA/2 mice in 1961, Tmminogenicity “++++*,
capacity to nntastasiuh"-"'". ‘ - o
\ . u‘ ' . ; i

A subline derived from L 5178 Y in 1968, Immunogenicity "+", capacity to -
P v &

metas:c;asizo s

TICR: . .o : -
- ol . ‘
Methylcholanthrene induced in DBA mice in 1968, Immnogenicity "++",
capacity to metastasize Wi+, , 3 .
Pt & - ' ’ .
& ¢ 1 S
. ﬂl ; g: - y

X.ray imdaced in C57BL mice in 1967; Jroemogenicity "+, capacity to -

*

4 ” " L)
metastasize "+i+¥, . . s
@ 4
7”‘ ‘ i

b T

LI

With each of these 4 tumors, injection of 10 cells, i.p., was giving. 100%

o

;
~
mortality. .o )
) }
r
.
o - .
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;E e Tumbry inoculum l Interval < Imqpotherapy : . Ty
. g PN } - -
P o 03 . ' . LO 6
3 .* <107 cells, i.p., 4 hours, 1 day or 100 * 1 irradiatod cells,
i SeCay Or 1od: 3 days, or 7 = Lleps or 3 Cs, Only one injection
‘ . ., d8ys . or twice per week

for the . . “~

1
¥

«  duration of experiment,

' ’
.
Results: ) ~— . N e - . .
4
e & ’ P
.

.

Cures (sbout 40%) Sbtained gnly with I 5178 Y,.and ofily when tumor inoculation |
was 1.p. (not s.e. or 1.d.) and &munnthergpy was Applised no lator than 1, day
after tomor inocnlation. Variatigms in immmmotherapy (40 or 100 x 10° trra-

a

?

diated cells, single or repeated adninis'tration, iepe or SeCe appl:.cai':ion) §id '

not change the results. ‘ . '
, b . Twminotherapy of a Diethylnitrosamine Induced Guin Pir Hepatbma ;
. - (XRONMAN et 970; WEPSTC ot al,, 1970) SIS “
: Ty " : -

L4

vy

‘e

I;z these experiments which were parfo::md by the same *group of investigators, .
solid, aiicitu, and tissue culturs lines (19th to 62:;& ;ransplant gemrationa)

of a higlﬂy irsmunogenic tumor (hepatoma induced in a strain-z guinn-pig w.’x.th " .
dietbylnitrosmino) and s;y'ngaqoic strain.2 guinaa,.pigs wers usea. then normal
guinea-pigs are inoculated with 3 x II.()'6 tunor cells, 1.d,, 'a nodule fém bat
regrésses; a second leds inocnlation produces a sma‘ll.:r 'nodulo wlich regresses ’ !
more rap:ld'.!y, & third i.d. injectlon does not produco any nodule. After ., -
these three iod. injections, animals resist i.m, chauengo 'ai‘bh 4 x 3,0 ce]ls! ('

(injection of 3 x 10“ cells, i.ndy regularly kills all untreated animals): . :

TOTTTT T LRI T T i e e S s W § st ot B S Ty 7
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Tumor inoculum Interval ™ Inmmotixéapy Results
3 % 10% or 3 x ;105 5days 3 x 100 Viable  Prolonged sarvival snd
/cells, i.om. ‘ collsy 1,dey on  about 30% cune .

o, days. 5, 12, and
19

“
-~ w0,

o A

29

4 -

3 x 406 cells, dume 5 days 3 x 105 visble = Mo changs in ‘survival -
: . * celldy ludey o ) '
2 day’ §' 3.2’ and [N K < R .
19 °

\
] - 2 .
l ’ . , 3

’ %“ ; i J ? ' uo

3 x 10¥ccells, dum’\ °© 5days '3 :]:l 105 viable ' ‘About 50% cure .
: ce ‘s, ild‘, “ - . °

.‘ ‘(C:’_ R once waskly, 3, .

(r ' timez or for the :
) . duration of , .
v R expsriment ’ . ’
o ’ i - A vP

. ) . o > ’
3% 30" colls, tumy | * 12019 3 x10° visbls Mo changs.in survivel

P days cells, l.d.,
. - once weekly, 3
.t ' . times orgfor the 4
duration of
e:'@ergunent

¢ -

AN

[N ' ' ! * '
The same notheragy procedure was ineffectiva whan frozen and thawad

(30 x 10° del1 equivalent/antmal/fhjectiop) or mirradiated (3% 208 /afiond/

i\\?ject‘lon) cell: were used instead of living cells. : 7
“ . - ' o0 ' '
5 - Trewiotherapy of a Methylcholanth¥ensTnduced Guinea-Pig Liposarcoms
" (HOLMES, 3971) ' ] ‘

L4

® t N

Using unspecified transplantation generations of this highly ‘.lmﬁogetﬁ.c tumox

€ A

“induced in’a strain.? guireapig irith methylcholanthrene, and syngeneic —
strain.2 ‘guineaspigs, HOLMES obt:i.nod the follox;ix;g' res;:lts:
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_Tumor inochlum Interval™ . Tmmotherapy : Results T,
N o . , N
105 callsy leme none Sublethal doses (number 100% cure ; ’
- - ) ", - of cells unspecified) , . .
- o . ;»  of viable cells s ode : ' A
- . . (oncs?) ; . =
Y " . N , - . ! p % ‘
105 colls, l.m « 5 deys . . " 57% cure : .
® y - T a4 ' -

A

Tn this experiment, immunotherapy with irradiated cells initiated on the day
of tumoruigx‘o‘éhiation resulted in 57% cure.

STMVONS et b: SDMMONS and RIOS, 1972) o

This wealdy antigenic fibrosarcoms was induced in C3H/HaJ mouse wi'hh m%l-
eholanthrene and serially transplanted in syngenaic mice. It grows only in T

3

the strain of origin, In norml, untreated mice an inoculum of 120 cells

° kills 50% of reciplents,

Tumor inoculm - Interval Tmmothérapy ) Results '
2 x 103: cells, Yone, _2 x 10" neuraminidase- 70% ‘cure |
SeCe s treated viable cells, once -
L -~ -
2x 10° cells, S5dayys: “2x 104 neuraminidase~ . 100% cure ‘
i, Sels ] » . treated viable cells, ohce ‘
. \
2 %103 colls, ° -10 days . 2 x 20* neuraninidases 90% cure .,
Se¢Cs o . * - treated viable cells, once
) @ ’t‘ tr ; )
\\: \: i . " j
2x 10" cells, 10 days or 1()6 neuraminidase~treated 33% cure
8.C. ‘ 15 days viabYe cells, s.c., once
¢ 20 days 109 neuraminidase-treated 25% cure :
. viable cells, s.c., once ’
. o ¢ .
Yy , ’ ’ .
a * / i ¢ i
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i IF’, - ° " © > \ ‘o d * %
+ . . i[ o, ’
R 1#'6 - "\5} . - .
Turor inoculum Interval Igmnétharapy ﬂ A Results 1. |
- - ’ ) ) ) A ’3 *
2 x 107 colls,. " 15 days 106 neuraminidase plus 123 curg
SeCe © < mitomycin.treated cells, '
~ 5.Ce'y ONCH
2 x 100 colls, " 15 days 106 neuraminidase plus 35% cure
S.Cy . P nit inetreated cem, o
. KX S.C., O injections given
on alternate days-
! . o -~ s
7 - Trmimotherapy of Spontaneons Mawmarv Adencearcinomas and Methkl )

)

cholanthrene~Induced Squamous Cell Carcinomas in C3H Mice (CZAJEOWSKY et al.,

1966) '

o~

v ~

N\

@Aninals with clinically detectabile tumors (size and extent?) were given un.
specified nurbers of tumor cells donpled with hunan gawma globulin and suspended

in complete Freund's adjuvant ™into one hind leg thigh™.

'hhraa-wagk and two-we
treatment significan

ments of the tumor) "in both models.

AAAAAA

This was repeated at
intervals until time of sacrifice (day 24 - 45). This
docreased tumor growth rate (periodic gross meaASUrew

-
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¢

"Juica obtained by "'erushing antdlcgous hmor - three patients (ursthral. and

N Bl T ) E ® .
RN uterine ﬁtumors). . A o . ©o- ‘. .
/ L @ ¢ . 2 '
N “I‘ ' 4 ¢ I v 7 s 2 ? o s a: ry
1 A Y 3 - A
: \') ° ¢ 'RESultSO ’ . v f . )%l; [’ ‘ - ‘» ' (: Lot
§ B ‘ T * 4
i ™~ - Intwe patients some tnmor maséé}"apﬁamad to. §hrink. ; ° '
i : , i / )
. R ) o ,
, 2. 1le BERTRAHD (1909) -/ clted Px{ SOUTHAM (1961) ¥
N « ¢ . s ua o -
s " L. b « »
i o n Trmmnotherapy: - ‘ + - ‘ .
f o/ *i“ &, { ) )
& y ;3 - “Autologms tumor tissue-- ? no. of patlents. -
4 ““ ﬂ
~r ¢ ° . L . s ! z
" . Re%nlts:
rle hal ! ° {:,. T

. Favorable clinlcal response in one patient. . T

, ~ COCA and GILMAN ) 5 < . ’
o pR ' - -
a ¥ . ’ - »
Irmanotherapy: ' - L e
» e 3 - A - T
. . Ll ’ N - :
. Fresh or,phenolized autologous tumor. homogenates - twelve patients. '
° a s - . » ° B

s
LS ° ~
.[‘L L ‘M ® ° -
., tse . . . $ . .
B

£ [ o - >

-

" .'Regression in four inoperable casps. ' ’

»
r
I
RN
»
\\/ @ ] o g4 ‘
| . . P 4 s T *
[ . ° f& ‘ ? ' " o P W
i 5 ROVSING (12; ) ‘ - ~ . . . .
. L) N t “«
’ Immuuotheram i oo ! |
a % . 3 3

-
3 L3 «

-Phenolized autologous tumor hpomoganate « seventeen patie}ts. a

* P W T ; '
o + b4 ® " v
»  Results: o " ! , s g0 o 4
- s - . t ¢ 2
. Regression of residual ‘tuior In one amputated osteosarcoma patient.
k4 t ]
- mn“ , * . Y i ¢ .
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LY ] N ' ’“"‘)’“’ a ,}Q‘uf, =
% i ° . 4 - Mg e [ ¢ .
. ’ . . N
e 6 - RISLEY (19131) IR .
. . \ v, . ¢ V! - L4
o ,  Jimmunotherapys: N )
v <r ", Freshor phénolized autologous or allogeneic tumor Homogenates (fresh homo- . -
¢ (X4 = o P . ,
gt c ot gepatqg ,contained, some "intact" tumor cells) or filtrates of thase homoe
) . o " ga‘naip;,‘- seveﬁiy patients, ‘ Do %
» i - “' ] N a < * ¥
2 l ¢ 1 f . . , o 0 N
Z’ ; : ' vy Ré tS: ) ° oy - - v -~
: . = e u
‘ Hba rawrablé therapeutic effoct and possible anhancemn in a Jlarge number of _ .
: ’ ., fz 035031 >- . . ° : . \ ., .
. } 2 . v, lfj . 1 , " " A R
Fe " ; oo @ . ’
Wt ¢ Z.. COCA et a1, f(1912) " - L - . .
E ; " ) “‘ VO “ A 3 ) t o -
S "y Imundtharam v ‘ o .o . L.
sf n '~””" Fresh, romalinizod, or phenoli zed autologous and[or allogeneic tumor homo-
LY LY
d- na.tes (f.raaz‘né honogonates contained 1arge mmbers of living tumor cells) - b
X . _k \ LN ¥ ¥ \ 4
| . .sevanty niné patiants. R ' F.,‘ N . ' P
?tr—‘ ; :f s * ~ ” ' n“_-‘ , ) » \.““ . Aw v a’wt \‘ j‘u ’ R ) ,“, M *
E " Resq‘lt"g:a‘ N o '\_\-‘: e e e T |
f Ob;]e,ctive regression in fiv,g patien‘ts who reea{tred only allogenelc vaccines: 1
! In only ona of xhesa five patients (Scirrhous breast carcinoma) could tmnor ’ “‘(’3
Co #\»regression (whieh lastéd only four months) be attributed solely to‘ the vaccine,
| 8-VAU§HAN12*12&:" LA of“‘
\ W= ) : . Yoy
t
| . VAUGHAN treated over 200 patients with a wide varisty of histologically cone i
, ’ I‘ « 9 ’ .
, { firmed cancer with a) water-solule portion of tumor tissues heated in a 2% ]
} . .
| - solution of sodinm hydroxide in fbsdlute alcohol, b) a vaceine prepared by .
( Ed
grinding t'mnor t‘.!,ss’ae in a meatlgrinder, mixing with alcohol, passing tlirough
. a ﬁire-mesh, filtering off the alcohol, and suSpending the air-dried ﬁiduc |
:!n normal salins and ¢) - sera and whole leukocytes or vgious leukocyte "

,  extracts from sheep and rabbits imnizod with a) or 'b). Since he regularly

-~ “

-




Y W

- g e s

1

3
s

-

"’Ew

he 'blood of these aninals a'bont two dags arter tha injection
r with i..p. hjections as coniparad aith SeCe ones), he ﬁas

@

e collecting sera’ zmd ‘leukocytes t this time” ba]j.ev:\ng that thasq »largs mono.

nuclear ce]ls ware prodnc;}ng speeiﬁc "famants" against the tumor cells.

p o s i
PN ¥ w - ' ! o 0 )
" @ U

VAUGHAN'S report ﬂ.s ,@stticte& to 100 fpati,ents who' had been under ol?servation )

.
e a \J

from a’c igast one ‘bo six years:, Fourtaeq patian’cs received a) or b) alone,
elght patients c) alona, and 78 patients a) or b) tegether with c). Althongh
scurces .and types of tumor tissue used ror irmnization of patients and animals-

;. aTe unspecified, it seems clear that the patients received a'.llogenoic vaceines
(single aﬁ)pooled?) and “sera, 1eukocytes, or leukocyte extracts from animals
ﬁmnizad with these vaccines, (single or pooled?).

-

"
‘ 8

_-ﬂt_s.' E\‘gx . - " . M .

b Y g \
a - F."}fty inoperable cases (including inoperable recurrences following surgery),
troated with immunization alone: two-"apparsntly well and without recurrence®.
‘ [ \ ¢ 5
N b « Fourteen cases with small recurrences after former surgery treated wit)j '
immnization alones” six "apparently well". ¢ ) .

.¢ 4 Five cases with small operable lesions (which refused surgery) treat.ed with
. inmmnization alone: ;t‘a;g- "clinically well®, . )

g P2 v -
B . -

) fr/fg

d - Thir -one duncod casq treate% with surgery and immmization: twenty-

three f‘appare well",

r
ot

l . -
Although/ the figures in VAUGHAN's reports appear to be "enthusiastic®, it is

¢

. obvious that some regressions must bave occurred, He eo?cludad that: "The
. K ‘Y
best results are obtained.in cases in which the amommt of tumor’ tissme present
4 - Yo " - '
» '
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2 -~ Pmss a!ﬁ mmm ‘1El i) N e . [} S .
h e e
° XE“ e + o . ab
Tramingtherapy s R . )
PR * H v
- P . . . ” - 5 0" .
Phenolized antologous tumor vaceine - sa‘von‘patienta {all breast or utsrus
tumors: three post-snrgsry Tecurrehces- aml fonr inOparabla cases)e . 4 v v !
» LN "n\g’, K o
- ' 9 v i 4. g s Ao w - '
RBS‘Q].'ES‘ N :’ va o ’ , v *y v . v o
No ‘conclusive response (PINKUSS strougl;g' a&vocatad coﬂ:inod rsdical surgery _
‘and vaccina'»tfion). ~. PR o0 o , oo .
2 ! v’ ’ ! ) ‘; ’ v i a ’ ) . '; - i
0:~ KFILOCK ot o 22) - - L ' e
% . S Loy % A Y ‘ = e &
% o ot o » ! A “ PR )
Immotherapx ’ - . % -, - ’
0 ' ~ ! M J r‘, Ld 1 r 4 / .
Freshly excised, m‘.lhead and x-irmdi&tad {2 rads) autologous imnor reiﬁplﬁnted “\
) A
uin'l‘.oq\a'bdonina'l wall, oﬁ* ,Lthe patient as soon as possible ‘after the aparaticn - . .
_, twelve patients,” * e o v . 2\( o .
* [ a & . -~ . X . . . . ‘
RQ t s “ B ”lnj ’ ’ ¥ ¥ zin N o ¢ 7 :
No effect that cauld not ‘be a'btrib;ztsd? to surgoxy oz: XwTray therapy. Lo
i ) z . M O . vo, ‘ 4 &,. ‘.’n l " ( . ) . &
//Q, > STONE et ali, (1251) . Tt e : ,
" [N %D o O w ' . ! ¢ -t ! . .
Imgotharam P Co N / ¢ " ’
[ L - » 4

U o e - [ - e - [ -

- 451@ * \

[ *® .

ris small, and in which the differential leukocyte count of the pa,tient shows -

'y decid'ed reaction (he Teans :lncreased nun'bar of 1arge nonomclear cells) :

1

following: the. administration ot the cancer protein. !

5!

‘ Frozen ( -20°G for five éays) “mxtologous pr moganaic Ex,mor«fragmnts re- ‘

«peateeb.y remplanw fnta abdonin minal nau of the patien'h . threg patients (a1l R

) w o N 0t ¢ ?
A 4 a 1
t o ! L g
breas cancers)s . NPT J . e .
[ 5 » roa 1 I
v =, 3 A a vt -
v 8
; g . @, P e - ° v t ’ Yo
B ' * " v e s ’ Py i f
i . o R
n o
Results: RN . ‘
o v o B . y

. One cure (radical mastactnng and “autoldgous "t.nmor implantation - no way of
assessing the role of imnnization). ! Ms patient devalopod a s&n tnmor

' o
- ™.
§ o 3 e s
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7

" nodule at the site of implantation 16 months after 'hhe:;:pera%ion. The nodule
" was rembved and ‘the patient was frée of tumor 3.5-Fears after the first -

‘
' X Sy

rop a

operation. ' . ’ ’

12 - GRAFAM and GRAHAM 2)
In;ngg" otherapy: . ',

Aftér demonstrating tl(xe aprasonca of cir;:ulating antibodies against thelr own
tumors in, patlents imgadiately after tumor excision or after radiation-induced
regrqssion of gynecologic malignar:cies (but not.in fareadvanced casgis), these

, ixmﬁstiga'hors 'breatod 371 patients with advanca& gynecologle malignnncies with

surg_ery.u . Two hundred and thirty two of these patiénts recelved autologous e
tumor ‘vac:cine and radio?therapy. One hundred and thirty nine patients served-
as co@t‘rols and wers trezted only with radiatharapy or chemotherapw. ~Tuntor

T
gv% v ~yaccine “consisi;ad of inta}t, 1iving tumor cells or a "desom‘hncf\oprotem
;E Lo extract“ of the tnmor. Both types of vaccine were given intradermally in”
H o ’ “ Freund's ad;juvant. . ) - .
. . ' “ ’ e 1 ’ R ' I = » o ¢
| oBemte 1s <

. In thqir 1959 paper, the authors réported that the vaccine may be potentiating
the.effect of radlotherapy. However,-in the 1962 paper they concluded that
‘:au'hogenous vaceines can be given to patieénts with little risk but that 'l'.hex;«,1

.£ail to alter the course of-the disease with sufficlent regularity to recommend

-

DB e e

=

——y

i
their use in.treatment.” Co e

[ “

. ’ . | L
~ FINNEY et al, (1960) . : ) i © .
Immuiotherapy: - ’ , '
Miltiple i.me injectiohs Qf autologous tumor (frozen and thawod ‘three times), .
homogenized in Freund's adjuvant. - nine patients m.th, mrious malignancies.
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A rise in "antintmnor" antibodies in all vaccinated patients and Jdn three of _
five patients who receiVud xeray therapy alone, In one of these three patients
three noneirradiated tumor nodules regressed simltaneously with a spectacular.

~* pise in antibody titer. In all vaccinsyed patients with subcutanecus lesions;
tumor nodules dgcreased in size followifg an "inflammatory veaction” N
(characterized 'by arythm, edema, increased heat and tenderness)s In three

Va.ecinated patients, injection of their own purified antibodies into ttxeir -

subcutaneous tumor nodules caused dramatic regressions, Tt e
) ¢ . N e , ' L “ -
14 - NATRN et al, gﬁ)‘ . . " ) g

1

- otherapv:

< }iﬂ.’tipla é.m; jac‘t;.ons of a mlorosomal -fraction (in"Fre;Imd's adjovant) of an

of  standard therapy after. the removal of one kidney for?a primary canc

I v

‘Resultss _ . | ' " )
The patient deve}o‘pba precipitating an'tibodies specifically reacting with B
mlcrosomal fractions prepa: rom a number of different renal cancers. There
5 was "no indieation that tfi:mizaﬁon procedure had any effect on the tumor

.growth off the clinical course, Post mortem studies showed locallzation of the .
abovs mentioned antibodies on the surface of tumor cells,

= PRUTTT et al ) , ,

* o+

A sories oi' fonr i.d. inaec'bions of autologous tumor homdger* in Freund’s
adjavant = fifteen patients. .
4 r

’ \
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< ok —— — e e o) e e —
~ - . T e e - —— e = PR

d ° 2 t & / s £ rz'v . ce
9 - “51*' - " / it ‘
e 4 N
o . hd I'd +
« Results: v . \
b %
No effect. ; ‘ AL

1 ' - " )
16 - ASHAQ et al, ~(1668) . ) .
- )

f  Immmotheravy: . C
%7\ A A ) . '
A series of three i.m injections of] autologous tumor homogenate in Freund's

adjuvant - twenty one patients with incperabls tumors,’ ’ ‘

J ¢ ¢ N &
| Resnlts: ‘ . 2 .
: No effect. k . . .

: 17  CZAJKOWSKT ot a1 (1067) . )

~ 1

Tmunotherapy: o ) \ .Y .
ué Antologous tumor cells coupled to rabpi'; ga;xia globulin with, bisdiazobenzidine ,6 ] (
i‘ ‘ ) and suspended inm Freund's incomplete #gjnvhnt. Jhiltiple i.d, a.:'xclls.c.r in. Yo
;% ' \ jections - fourteen pa'l':ients with a valr.jfety of mangnaﬂizi%a tumors which had "
e A progressed beyond the scope of standard the:r{py. 4 !
" Results: ° | X ‘ S
ib_ - Two éomplete reg‘ra;gions" (i}:oper e szivjxamous cel]: carcinoma of the chin and i
A multip]:e metastatic aﬂ{ry‘)ﬁea following radical mastectox\w for adenp-
<l " carcinoma of the breast. éothb patients received no othér therapy besides | . u‘
k{ e ‘ ' :vaccination.- Follow nlj/ at three and one half and four' years). ‘
; p N 715 = CUNNTNGHAM of ;3,, gﬁg’) ‘ ,
| Tmmothersty:. 3
Aét}tﬁlogoué t;mor colls cm;pled to rabbi‘.t gamma ';lomm' with 'bisdi;zobenzidini’ '
‘ - and susper;deda in lf’}aé(nd's incomplete adjuwvent. Miltiple i.d. and s.c. :u;.
Jectlons ~ forty two patlents %.h advanced car;:gnoma who were unrospox;sive‘ to /—#:
’ ) standard th;raﬁy. - : K " R
! R - Y . Ed “ ) a
. ‘ P :

2 . ”q '
4)% ) - o ~ ) .
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Only one patient (sguauous cell carcinoma oi‘ the tdngua nnresi:ons.’x.ve to -
s chenotharapy) ‘had o’bjactivo evidence or 'hempora.ry tumor regression, A partial |
L + iftunclogic survey, showed nd evidence of delayed ' l

. ) og oy .showed, no evidence olaye l\vpersensi'hivity and 91:1:131
e, evﬁﬂ@oﬁ‘ antibcdies to tnmor extract. Ib@ procedure s fe énd there was’ Y

' Motherapx » B »
Antolcgous (two pa’gients), allogeneic (seventy two patients) and xenocgeneic  --

-
[ |

TR AN seben

LT L mo e&,dénce of enhancement of tumor growth, s N . ) .

: v o ,/-/{ qw . - .} N
s 19 .. MADLER and MOORE (3970) ’ d L T

’ &

»

(hansi‘.ar pigmented melanoma - e},wen pa'hients) tumor cells growp in tissue

Lo B o -

.3 cm:mra. co injections (aam;‘,:/:u>2 0 20% cells per patient given by 1.t - .. -.
slzé inZections) of irradiated (5000 racls), or nonwirradiated cells - eighty five

?

v e
-

| patients with advanced malignancies, . '

*

. - .
'
a fhx ~ )
» ]
'

£

g . ‘ comitant chemotherapy with irradiated allogenei¢ cell inoculations. ‘
;./ ~ « : < * ! ‘ £
. * 20 - HUGHES et al. (1970 ' ‘ '

. . @ o~ RN
N

Trpmnotherapys - y ,

. 4 -

-Various subcellnlar fractions of auntologouns :(aighteon patients) or alloganuié
\.ﬁg@, -
(two patients) tumors. in Frennd';g adjuvant (i.c. or 5.¢.), in typhoid vaceine

f -+ (f.m), 2nd in pertussis vaccine (i.m.) - twenty patients with édvance& cancer

(each patient recelived all three of the tnmr-adjuvant mixtures). ,Apart ‘from M

k one patient who was treuted by surgazy and imunimtion, no Paﬁent bad any , .t
\ v

i form of therapy other than immunization, ° « . ‘. y 1 3
{ 4 g. Y

E' . «Gw . \

‘ o o P ’ |
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Results: ¢ .

/

al

¥

[

Seven patients obtaino} possible beneflt ut only one of these had a clearecut
objactiva response (c&:pleio regression o:t‘ 40 subcutanacus malanoma nodules
- followed by two new lesions which did not respond to :mrther vaceina.tions)o.

4
'

o
The procedui'o was safe, no erhancement was obsamd, and in some cases o

positivo«delayod hypersensitivity reactions to the tumor microsomal fraction

L)

was prasent. .
13 Q - b ' , s
21 . TRONOPISOV et a}, (1970) X S !

Tmmnotherapy: f . ' L =,
One or mors S.C. injectibns of irradiated (10,000 rads) antologous 'l:xmor cell: -
(60 to 500 x 105 colls per injection) ~ thirteen Grade 1, 2 or 3 mlignant - = -

melanom pat&.ents.

a

Results: y . B
Following the vaceclnation tumorspecifie cytaﬁmd.c antibodiss wers produced

{Iongest response lasting two weeks), but ihis treatment had no’effect on the

course of the dlsease, _ ‘ e ey m

22 - KREMENYZ ot o1, (1971) ’ o
Zmmmpotherapy: ‘ | e "
Holtiple i.d. injections of autclogons irradiated (10,000 to 50,000 rads) ]
tumor cells maintained in tissue culture (abfont 10 x 10° cells per injoction)

- ninetaen patients with varions mlignanciﬁs. ) :

’ <

N

One melanoma patientareslgonded with cormplete regression with the concomitant
development of tumorespscific cytotoxic antibedies, In two more melanoma ‘
patie{ts simliar antibodies developed without clinical improvnamnt{ Hone of

-
)

e - D e e e e e e R o e PETE . — O U
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A the otfWgpatients showed any clinical ‘or lmiiinologic responses, v

TN
>

P -
.

‘ oo P > A X ' ¥ ‘
:\ . 2 bCURﬁIE et alW 7] ¢ E/’"" . .
b M ’

r s “ > o
N ‘( - Irmfotherapy: - . / . - <y
.. Three hundred to 500 x 10° Ngadlated (12,500 rads) autologous tumor cekls S
i \ . i
| \hjected into five distinct subcBgneous sites - 12 malipnant melanoma patients
e E s g
x

g (most of them had some degree of metMiatic spread sither to regioﬁh lyn%h
noées, the skin or viscera) without demoigtrable tumor-specific cell-modiated
"¢ immunity.. ' ) . “ , s

. , Rasultss S, . , .
‘, In five patients tumor.specific cytotoxic lymphocyteMyappeared in tha,.,;geriph‘eral‘
[ g & . °

;: ‘ blood i’ollowiné immnization. Ther’e was r,lo‘ clinicalsim o;ement. -

4 2h - SOUTEMM ot al, Q9 - . N e

{} ‘ Trrmnotherany: L ' oot T T, a \ w .

) b Maltiple s.cs or 1.m. 1naactions of autolo;ous W.irradiated . j cells g;xtrac'b, ‘
g . ,gamma~irradiated non-cultured tuma\r”;eflls, or gama-irradiated tis ‘ cnltured / |
¢ p tuinor cells (107 - 108 per 1ngaction) - thirty si:x amputated osl:.eogar s -

| /{k patients with no detectable Mencg of residpal tumor. N

K & . '

3 ‘ Results: | " . . . 5
o \ Compared wi:bh a hrge“’retro@bo&iw control oup, gamn..vaccine »aid not affogt

‘ ’ the course oi' the disease; Uv.vaccina was probably effeetiVe s and TC-vaccina

%I S e w gave the bost results (213, five pat‘lents treatad uith this yaccine were free

Ez ' of tumor hy 20 to 3L months af’t.er surgery)s According to tha aythors thé.s

*!5 trial is insufficient to ‘establish the therapentic value oi‘ their treatment,

L ° { and ‘the favourable results could slso be explained by pure chance. There ' . | ,

}SL) Were no "deléteziiouq, effects. ' ' g ’ ﬁ &\
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L.p, injectlons of BCG alone into two-mnth-old rce delayed but did not reduce
[m mortﬂ.ity dus ‘to spontansous 1&\1!:0!1:. (ONGARD st al., 1973).

— " ,

A

© 7 Active imnizd:icn of six-month-old -AKR nﬁ.c{vi‘th BCGy 1up.s and viable

allogemic Ed 62 Logkemia (a leukemia indnéod in Cﬁ?malﬁ mics by Gross
virus and meintained in the samé strain for two ybars by "serial transphn’(.s)
cellsy s.c., decrsased the. mortality due %o spontaucnus lenkemia. : I'ntonsivo
chemotherapy by itself was ineffective, ’treatmant of B d' 62 eolla with '
neuraminidase and, intensive cho-oth-rapy upp]iod be;tora :mmnizaﬁion aetari.-‘ )
érated the e:rfect of immonization (iremmosuppression by chomthumpy?)

- (MATHE, ot al., 19723., 19;3a) P n - iy

4 >
< ¢
@ . )

&
«

Active mﬁ,mmn of 78 to- Skada;y-gld AKR mice wi.f.h EG, 1.7, --w-12 days *s

D

intsml -—-2 x 103 11’ving syngonoi«& 1eukodmcﬂls (fresh from spentmous

Am 1eukalias)y SeCas delayad and *educad tho mrtali‘ty ‘due to spuhta.nabus -
' leukenia. HBG alone ana ‘1aukon1a calls alom mra ine*‘feetiﬁ, In this expari.- \
, , ment 31% of micu inocuhted with tumr ¢ells 'dcvelopad local ﬁum&-s fn‘llumd e ¥
h by' elrly 1eukalia and death, BCG had mo afren“t on this bmt (mm ot '&& ',”

1
-

a N o Y 2]
R o g E ] ¢ ° s o “
- [ vo 583 -
. - (A » o »
\(\ [ P » <
o o »”l

.- Active inmn‘lhation uith Bﬁ:‘r, a.&p. (days =15, -8, and 1), delayed and reduegd ™

the mrtali.ty of AKR mice givan 103 mmic leukania. cells (unspoeiﬁod
tmmphn'h:tioa gancrations of a Spontamus fw 1aukqh), 1.;». Howanr, Yo
immimtioh ﬁth ailogemic foruﬂ.inimd E da ee‘lls aloniey fs.c., WS huz*a« ‘
affecti.va thm BOG a’l.our:l,.p,, aga‘.'t.nst ia.p. inocula‘hicn of :m“ syngcnbic 4

H ¢
v

1aukemia ca]ls 1 days_ a.f’c.ar the z‘mmaizaigloq {DORE et al., 19?&) t

,,

'y
@ ©
° 1 “ & ' . \,: d

Injoe'hion q:t viable AKR lehkenia ce'.l.ls (mogonoic to tha s’:.ra‘in mod :'m ﬁhis |

PN
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i.p., gave the best protection vith BCG alone, i.p. (AMIEL .ndémmm, 1971).

L4 4 9
o n%o- -
-
‘
a

experiment - origin unspaci?ﬁed) andfor G (various routes) four days before
the challengs of (DBA/2 x C57EL/6) Fy mice with 10% br 20° Ed 62 cells,

v - % s
Active imunotherapy with BCG, i.p. and/or formalinized E Q Kl-leukemia (un-
_specified transplantation generations of a leukemia induced :‘i‘.n‘C5?BlJ6 nice by
Gross vims) cells, i.p., applied one to two days ai‘ter the i.v. inoculation

Ru ®

of C37EL{6 mice with 107 cells o! the same tumor ga.ve the fon%g rasults'

¥
)

1l Cells alonc'z strong protection
2 - BCG alone: mno protection

"y .
3 « Cells + BCG: weak protection s N

v

03

PR

Howsver, ‘exdctly the saﬁn ﬁm&no;&inipulption of a,Raus‘chor virgs~induced tumor

r

_"Ranscher leukemia in (bBA/2 x BALC/c) Fy mice™ gave quite different results:
LY - -

- = N

'~

1 - Cells alone: very weak protection i °
2 -.BCG alone: strong pr?)toetion ,

b g l’a

3~ cgus + BCGs strong protection
(MATHE ot al. ,J.Wla)

o .
Secs noculatyon of (BALB/e x DBA/2) Fl mice with 10% Moloney loukeaia "ori-

ginally induced in BALB/c mice by Moloney virus and maintained i.n (BALB/c x
DBAf2) Fy mice for over 300 transplantation generations™ cells killed all mice

\w.’x.thin 12 to 18 days. Chemotherapy with 1, 3~'bis-(2-ch10rcatlw1)-1-

o

ni‘hrospurol PRCNO™ (30_}13/ kg, seven da.ya after tumor inoculation) deliyed
slightly ro“duced this mortality. Combined chemotherapy and imuno‘hharapy
{xca: ainjae’c.ipn during the early phase of drugwinduced r;;nission) was more ° .
afj'aé‘t?iva than cihwﬂzorapy alone,  This immmotherapentic effect wis inde.
pendent. of }dx;ido rangs of doyes (8{ 10! to 8 x 107 bacilli) and route of

£ ’

—— e - 1
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administration, Therapy with BCG-alone was inoffective (PEARSON et al., 1973)s

A1) BALB/e mice inoculated with a very large doss 0f‘b!gionay/ sarcoma virns - @ '
{ @!’.‘3‘! is a potent Molonsy leukemlia virus which induces highly imsmogenic v
: rhabdomyosarcomas in BALB\/¢' mice at the site.of inoculation) develdped local ?
f'timor:. Spontansous regressions wers rare. mmﬂm"\l)ith*:ﬁ, affacted
, MSV oncogenesis. in the f%llouing way: . ~ . oo }
k 0 y

o ' _of “tumor developmerit tut longew survival.

5

a & BCG, s.c. —= 28 days interval —> MSV, .m,: shorter latent period

4
.

~r
7
-

* - . .
i 20" - » . <
‘ =TT bW BOG t ESV, 1omes s:lgnl/ﬁ.cmt suppression of tumor incidence, tumor
{
I :‘/

14

’ siza and lnortalﬁa’. : £ "

t
1 4 2

( .
" ¢ - Bl sic. —> 28 days interval —» BCG + MSV, i.m.: complete inhi.

9

t ,.
g{ " bition of twnok development. .
{

| (SCHWARTZ et ale, 1971). \] -,

: a A
A {c mce inotulsted with a smaller dose of SV still developed local

! »s but a1l tumors spontaneously and eo;plotoly regressed. after reaching o

‘ their maximm size hy day 13. Tomunosuppression by cyclophosphanide (210

| 2g/kgy Lepe) glven four or twenty-four hours’before !«SV prevented. conpleh
regrossionror the tuwors, BCG imwonization (1.v.) applied before the adrini-

3 stration of cyclophosphamide, counteracted the eff%eéor this imunoaupprasai\'ro )

agent. Dose and time of administration (from day -35 to day -?)..,ofiBCG had

f Httle effect on this phenomenon, G alone had no effect, on t&qr growth }
)

(HOUCHERS et 2l., 1973)

&3z
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Activs hmnizauion wi'hh BCG i.v. a‘d/nr‘irradiat“ed IILZIO ce]ls, SeCay gavo
 the :E'wllcwlng results in (05731/6 x DBAf2) Fy mi.ca roculated with 10% viskls - -

o

‘11210, ceﬁs, Se€et | .. , L e e e "
- o \ ¥, [ v * a o -
4 o f ° o ; ’ B ) fa
+  a = Tumor dhoculation —»one or four days interval —= immnctherapy )
IS . ! , B w7 @ \ , ooy N -
1 - Cells alope: strong protection . R K
© . 2 - ECG alone: mno effect’ T ° o, )
" . o / . . R . o
.. 3 =~ Cells +ECG: bestﬂrotoctim ° . - .
i . : . PR a u <
b - Tupor inoculation —- six dw‘{emal ~+ iromnotherapy:
- ¢
¢ -« Imminizatlion — two weeks interval
/ <. ' . 0
’ ' 1 - Cells alone: mno effect . R
5 7 - . .
: 2= ‘BCG alone: strong protection L. / :13" e
- 3 « Cells +ECG: best protection ° r’:‘
* (MATEE gt al., 1969) _— " .
In DBA/2 mice, the results of immnizetion witﬁgBCG alone, vag as tollpw’a: ' .
. fn . ' ., ’ T
’ 2 - /102 or 103 yiable 11210 cells,, ;.p. —» BCG on day «5 or 1, 1upezy -
a . 7 ',/’1/ " ' ~ N \ o
e . no affect (7“ .
) L) ”: ! " ‘ u ) - °
b ¥ Ehﬁ, /i.p.-——-—i— 5 days interval —» 101" viable 11210 cells, B.Ce3
protectl ’ . )
\;‘\ 1 .: ! - ) : .
¢ - 10# t%zbla 11210 cells, s.ce —= L day interval —= ECG,1.p.:
no effect  © - " | | ,
j ¥ ; . ) . :
w o )

Yo
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we,

J

ST e

d - 10% vidble 11210 celly, s.c. ~ 1 day interval — ECG, L.7.:
protection with some lots BCG, no effect with some others. 2

(RETF and XIM, 1971) \/N ’ )

o r . . el

l:.l’.waﬁ.w}

Preimnization of C3Ef mice with polyon vima, 1.pey and/ or Kﬁ‘ 1.vey

5 gaws the i‘ollow&lng results when the mice were challenged 'nith 106 syngeneic -
AN .
- polyou cells, S.c., four weeks aﬁ:cr immnization with thﬂ virus:® *
. a- Vinisf alonc. protccti.o:.x . T
~/ b EG‘%& weeks before the virns: better protection. :
W ‘\d

; ¥hen FCG was given alote, on the same day as the virus, or to weeks after the

virus, it did not sfgnirﬂ:anﬂy af‘fé’i‘.t tamor incidence or tumor growth rate,.
iy In noneinbred hmtors $imilar experiments (BCG, 1,003 challenga with 2.5 x
10"’ allogeneid po'_lym culls, sscey thyes weeks after the virus) gave differ=

. ent results: . ‘“’*’
a . ' TN Ead
‘Vim: alomg, no éﬂ‘ec\t - . .

4 o

b = BOG alone: protectioq

[ po !

v, ¢- BE two ‘weeks befora the virus: better protection,

W nEow
;Lm-zom ot £k, 1971) AU v )
In WFn rats, debloeking ractors have been detected in Zora. collected two to ‘

-« four days after the “i‘onau:‘.:ag tmtnant. BCGy L,pe —» € bt to twelve days Z
:tntmrva:!,-——--a--'.l.()6 ﬂeuraminida;o and mitomyein treated syngenelic pélyoma cells // '
(BANSAL and SJUGREN "].WZ)‘. Immunotherapy with such "deblocking™ sera s ]j
™7 effective enly if coﬂ:ined with B0G and splonsctony n W/Fu rats with fro- (
gressively grmﬁ.nz po];yo-s igografts which were su'baequmt]y excised and then
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rechallonged with an isograft of the same tumer (Day ~1%: 1.2 x 106 syngsneic
polyoma cellsy s,ce3 day Ot excision of the tumor nodule ‘and reifnoculati?n ]
of 2 x 196 &eolls from the excised tumor, s.c.3 day 1l or 2: first of a serles
of injections ;vith "dablocking" serunty 1.p. or L.p. and i.v.; day 6 or 7:

first of a serids of BOG injections, 1,d. - BANSAL and SJOGREN, 1973). Admini.
stration of ECG alone  a single dose, 1.d.) at the time of the first chal-

lenge (1.2 x 106 syngeneic polyoma’ cells, S.c.) or two weeks previously,

inhibited tumor growth. A similar inocculation of BCG at the time when the "

tumor isograft had already grown out to a palpabla nodule (6 Mays after the”
challengs), with one dose on day 7 and a sacond dose on day 11, causod an ene
hanced tumor growth and inersased 'hhe bluckm‘g 'aetivi.ty 1n semn. ECG treat.
nent of rats which had the same day undergoue incomplete tumor excision {2 i
weeks aftor the challenge) also enhanced the growth of the remalining tumor and

incredsed the blocking activity in serum (BANSAL and SJOGM, 1973a). .

a

L . Tewis ]_Z_a_:.ggﬁ Tamor ! - N
Troataent of (C57EL/6 x DBA/2) Fy mico inoculated yith 5 x 1P, tumor cells,
Lom., with snrgery (day 12); chemotherapy (day 13; a single f.p. 1n;jection of

cyclopho:phnido, 100, 134.5, or 150 ngmfkg); surgery + chegp,therapy, or - -

s .
surgery + chemotherapy + imnothorapy {a single i.p. ipaection of BCG ~7

polyinosinie~cytidylic acid, 12 days after chemotherapy) gava the following

-~ A

rasults:

¢ [y
E

a - Surgery: mno effect ,
b - Cyclophosphamide, 100, mgm/kg: no effect

¢ = Cyclophosphamide, 13%4.5 or 150 mgm/kg: prolonged sury ) .
d - .chemotherapy: cures (larger porcon‘tage gher doses

of cyclcy K v ‘ :

& - Surgery *ch thol;apy + immnotherapy: ) ,

N

v

L
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1. 100 mgn]kg cyclophosphu!ﬂde. mors, snrvivors compared to

surgery + chamotharapy (same dose) alone, ’

Y
v

L ‘ T oA

2 « 134,5 or 150 mgm/kg cyclophosphamide: less survivors compared
to s'nrgew + chemotherapy (same dose) alone (effect of imwunce
supprassion?). K - . , .t"

(monpéon et al., 1972)

Direct intratumor ujgcticns of vibrio cholerae nenraminidase + BCG rasultodn

in total regression. BCG alone or VCN alone only slowed tumor growth. - However,

in mice with ragr‘assing tumors additional ademocarcinomas developed (the more
effective the treatment, the more offten did secondiry tumors arise) in other

mammary g;lanlas (STMMONS et al., 1972). " \ »

6 < Various Mirine Iymphomas of Different Twmmogenic Strength

In this sxperiment that we have already discussed in Appendix I the response
to ECG alone (4 or 2 hours after tumor inocdlation, i.p.) was smil.} In;mnno-
therapy with irradiated syngeneic tumor cells wag more effective and the best
results were obtained by a ‘combination of the two procedures. & C re ob-

L]

.- tained only with ﬁ&st antigenicr’h\;amrs and only when tumor challen\gMO'J‘

cells) was i,p. (not s.c. or %.4,) and therapeutic procedfxres wers applied no
later th;.n.one day gf*wr tumor inoculation, The highest mmber of cures (80%)
was obtai’n\nd by the following procedure: ,i03 cells from the mc;st jmmnogenic
tumor, i.pe —= ons day interval —= 4(? x 106 irradiated tumor cells, L.p.—»
three *hours interval ——v'EG, i.p.- (vhen BCG and{irradiated cells wers mixed
tog%t;or prior to injection, the protec[i':.i\m affgct was completa‘ly.cgnca'.lled)

[

(PaRR, 1972). - ;

L3
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7 d » Immmnotherapy of esiablished s.c¢. twtors (about 1 em in dlamter*)

@ To
N N L
o
| ' T - 8
b % o -~ 1‘6,6 L 0
5 ¢ . 9 I3 .

= Mot snthrene-induced Bat ‘Sarcams b ﬁxmnro ge c° ‘ o

4

. The conhingd z-es'alts or di:fﬁarent e@arimants 'with this {(:ﬁmor 4 - J.Sth

transplant genm‘&lons) ares as fo]lm S ) o o

oY ¢ v
(/ ﬂ

ja.5t020x 105 -tumer cells ‘mized with BOG, s.c. ¢ sunpression df g
tn/nor growth,

© oo ?
'

@ =

a® -2 -
E

4“ «ﬁw

b 5=x 107 tumor cells, s.::.. i.modiata‘ly rollcmod by BGG, s.c., near
to the tumor ca'.ll inocnlm or coatralh‘hrdly no cffeet. .

| °

C~ 106 ?;nnor ca]ls mized wit‘é BCG, s.c.. anc! 5x 105 Jumor cells alom,
si.mltaneoué],y injocted at a contrﬂ.atoral site: supprassion of ttmor
'growth at both injectlion sites, ( ’ .

q
N

-

h viable (1.5 x 16%) or irradiated (3.6 x 107) tumor cells mixed with

,EG, S.c.: no effect. .

e - T,v. inoemlation of 5 x 105 to 2 x 206 tuzor cells followsd by immno~
theragy Em the form of viable tumor cells (L to 5 x 105) mixed with KCE,
s.c., org day O or 10; or ECG alone, slngle or repeated l.v. injections >

) *sta;.ﬁr@ on day 0, 5, 6, oWof pulmonary netastases.

In contrast, simil imnomnipnla?bions of some weakly nogenic tumors
(H-hydroxy-2-adetylaminofInorene-induced mamsary carcinofa, a spontansous

pulmonary growth, Eowever, with the spontaneous spithelioma (25 = 36th
transplint generations), suppression of timor growth was also p::ssible with

R

£ f 1
the following procothrea;'

=3



L Ve .; o #;
! - b6
a ~ BCG T tumor cells, s.c» :
b « Tumor cells, S.c,— surgls ‘
) < 14763 orBCG 1,v.. and BCG + drradia
o hi /" 1
1} ¢ ’\]
. (BALDWIN and PIMM, 1971, 1973a,b). .
T 8 = M¥athvlcholanthrene-induced liouse Sar h ogenic)

Pretresatment of syngensic hosts with B}G, S.Cey 6 to 72 hours befors the s.c.

ot "injection of 163 or 10"' tunor cells (first transplantation generation) in.

-~ cressed the mumber of-"takes" in conparison with the- "takes" in mtmtoé
controls (STJERNSWARD, 1968). L

{

With the 18th to 28th transplantation gensrations of another moderately

2 E4

i immunoganic tmnor the resul ts were fiffersnt: . AN .
d - . .
[ . ¥ \ ., . ’ / Ty

ae-jix 105 tumor cells mixed with ICG, i.ds: suppression|of tumor growth.

s

! b - Tlimination of the sbility of BCG organisms to mitiply by heat treate .
ment in vitro, or isonicotinic acid hydrazide in vivo (started one day - ° -

31

)

aftar the 'ln,:ection of ti:‘mr cells and continned»;hhronghout the experiment)
did not influence the supprauiva offect of the BCG on tumér growth,

7z

¢ = Cortisone acetate (a single sn'bcn'\tanoous injection, .125 rglg, on
s . dsy 0 or 7¥ or anti-move thymocybe sermm (0.25 ml/mouse, on days =1, 1,
, 3, and 5) treatment abolished wﬁ-nqdia:t:d tumor ragrassion. However, ’
antl.mouse thymocyte seruw given on days 6, 8, 10, and 12 was no'b effec~
tive in a‘brogating BoGmediated tumor regression (CEUNG gi et g PRI 1973).

® ' &

w.,w
~
&
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9 - Dlsthyin ogamine-ipduced’ Strain.2 G aa-Pig Hopalobs ay Careimoma -
. fy = /
‘ {(in asejltes form . weakly IEIINO LA .~ a N b
- o } . \

The combined results of several oxp,ori'nants perfoxrmed by a group of investi.
- ;\‘\ o . 4

gators (with 5th to 15th transplantation generations of the tumor and syngeneic

1

strain.2 gnineapigs) are surmarized below:

-

2~ L5x 10° tumor cells + BOG mixture incubated at 37°C for 107, i.d.:
5 A . \
suppression of tumor growth with living but not with heatekilled ECG.'

b - Lﬁ X 3.06 Lr canﬁ, iodc’ im.dia'be]& followed b" K:G’ ioda; near
t

‘to the thmor cell inoculuw of contralaterally: no effect. '

g - 108 tumor cells, i.,d,—6 or 12 days 1ntar‘vﬂ.i;-—> inoculation of
BCG into established i.d. tumors (95 or 425 mgm): complete tumor re- .
. gression in 64% of Q‘g'a.'mew--];.r.’a.g.-s with tumor modules weighing 95 mgm, and

in 16% of guinea-pigs with tumor nodules weighing 425 mgm. -

\ . ' +
d ~ Preimmmization of guinea.pigs with Freund’s copplete adjuvant or

, 1iving BCG had no effdct on the resulls sumarized n a or e,

4 ~ l

y v .
£ - 106 tumor ‘cells, right flank, l.d. —30 to 60 days interval -—

" virious vaceines, left flank, i.d.:

Teldsx '.I.O6 irradiated tumor cells: no effect.

t

2 « 1.5 x 105 irradisted tunor cells + Liing B0G ox B0 call yalls

on oil

! i 01..5 x 10" irradiated tumor cells + B, pertussis:' o effect.



+

}er
o

14

},

~ i

- 1‘69 - [
holsx 106 irradiated tumor cslls + hw.ng e + :r

killed B, pertussis: no effect, «

5 - Fomalin-&ﬁlo’%]’:‘. pertussis: no effect, | ’

1

(ZBAR, 1972; ZBAR et al.; 1970, 1971, 1972a,b; BARTLETT and ZBAR, 1972, 1973).

genlc = 25 to 30% gogtm_om egzesy siopss po mtasta;gg) T

Fifty.day-old female virgin S‘pmguo.Duwhy rats received a singla intragastricn

inatallation ‘of FEBA. Yhen ono m-arrtmr developod, each ra.t reeaind *

singlo dose ,,of BCG, s.ce This vaccinaﬁon did not 'lnﬂ.uenca tha gru}wbh of the

primary t‘nnor, bnt the tota'l tmu‘&xpsuri’aco per rat, the number of rats devels'
oping new tumors, and the number of tupors per animal were §ign1ficanﬂy higher
as cormpared with nonevaccinated controls. Hmver; in animals submitted to

\

bilateral ovarlectomy three to fours months after DMBA administration, BCG

« !E‘ .\I‘A-

diffeldht results: . ~
gave e:f%&‘xl resulis: ) /\

a - A single s.c. G in:}ection. resumtion of tumor growth dela.y@d ad?
least three weeks.

b - Weskly s.c. ICG injJesctions: reswmption of twmor growth completely
provented, ‘

L4 " ¢

)
a

1¢ = S.c, ECG injections at ohe, three and six weeks after DMBA feeding
(whicl! by itself is uneffective against tumor development) did not in.
i 3

fluence the results in a and b
A

(PIESSENS et al., 1970, 1971). -

4 t

Seaaprs

{reatrent at the time of maxirmm r regression (three weeks ai‘tar\gyﬁiect:m)

L'

A,

‘
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Tn CEA mice inoculated with adenovirus type 12 when néwborn, s.c. injectlons °

t

of BCG gave the following results: . ., L-
1 a - A single injection of BCG at 3 - & weeks of age: preventive wffect.
. b - Weekly injections of BCG within the first eight weeks of age: né ’
ﬁffect. | ' ’ 2
.¢ <A single injsction of BCG alt nine weeks of age: slightly increased
j tamor frequency. , .
4 - Sernm blocking activity: ‘ - “
! 1 . Control mics:® bacame positive 14 wealée after virus inoculation.
g{ 2 - Mice fnoculsted with KOG st the age of thres woeks: still
‘ . negative 14 weeks after Wirus 1noculq/tion. "

._. —_—

—r a———F

WRLTEIAE S e

gy

4

3 . Hige inoculated with BCG at the age of nine weeks: became -, -
positive ten weeks after virus inocelation. . ’

(ANKERST and JONSSON, 1972).

12 - Strontium.90-indueed Mouse Bong Tumors (highly immnogenie)

At the time when the firat bome tumors started to appear, and at 209 days _after
the administation of 5r90, CHA mice wers injscted with BCG, s.c. This treat.

ment resulted in a delsy of the development, and a significant decrsase in the

tota?. jncidence of such tumors. An increase of leukemia incidence was also
noted in PCG treated.animels (NILSSON 'st al., 1965).

ot
¥

L

AN



} w T w Ve N
;éh‘, ' - 3 , : ’

\% “ - 1(-?1 - o

¥ v » . . . 7 ‘ P m
- ’ 13- H:mso Melanoma HI6 s . S )

. BCG givm vith x.irradiated tumor eolls tmﬁ:priyz; to implantation of

i viable tumor cells delayed the app‘oarance of rs and re&ucod their growth 7

°

" rate, Treatment of the imnizing ‘cells with ngm:dmidasa resulted in on-

Qvoo

hancement. of the tumor growth (FROZSE st al.W w973 v,

! s - , s
’ LMM -

FIa

Working with 1iving BG, intact phanol-k;llhd &, varions fractions of BCG,
and MER (nothanolpinsolnblo fraction of BCG), WEISS et al.. (1966) obtainod
s o € tho following resnl‘hs in a larga nunber of different mouse tumors (sponta..
. .  neous uterine sarcoma in BALB/c mice, carbon tetrachloride-induced hopltoll. in'

P
-

1

\ < o

. C3H mice, spontaneous memmary carcinoms in RIIT nice, spontansous ontoogonic
sarcoma in C3H mice, methylcholanthrens~induced fibrosarcoma in BALch nice,

s spontaneouns fihifo.-:n:écu in DBA/2 mice, and spontaneous mysld b kemia in -
C57EL micéie I | . o |
a - MER: in most instances tumor suppression, in’ two cases (methyl.
. cholnnthrm.induc-d and spontanccus :E‘i’brosarcams) tumor anhanconont, :
and no effect against one tumor, MiR treatment was mors sffective whén
i ) , gim befcre tamor cMm as conpa'od with slml'hmpus trutmgnt or N

tmtnant aftar tgmr challenge, K : i o

o o 4%, X
- \C[
4

\ .

¢ o
® - -

b On tba whols, MER was thé’ most. active of, éswral G pr
Living and mt:get ;Jhsnol-kmed BCG vere also affactiv

tumors, In one expaﬁmnt (spoutanooua mysloid leukemia), living BCG
., was effective wﬁoraas MFR was nob. . ] , . ,

¢ - MER evoked h-ightoncd resistance against first transplant ganaratiouy ’ '

as well as longhtraunsplanted tumors. ’I‘h was effective against both -

- . [ - - i
N e Hio o et o8B Tl A Mk i ¢ b o o
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. spontaneons and earcinogen-induced’neoplasms. N

+the best protection.

»

.

L4

3. In general, single i.p. imjections of small cix}antities of-MER gave

-

» &
’
¥ LY -
AT
.
¢ O' e
,
2 - < £l
3
' ] P
L} 3 N
o ‘ . -
9 N
S i -
v s N
‘
@ »
N EN
N
-
L .
. . A [ 5% Y .
1
)
« =¥ 2
N
B
.
Va TN \
i hd b4 -
R . N
v
'
i -
.
- % P

°
~

B e bt ol he
-
‘ﬂ
N
+
.
A
, e

Al L) 3
. - v N N -
- o @
- .
) -
’
‘ . (Y Al v I .
Ll « ¢
. -
f
~ - . ! . "
B
L4 ’J
1 v
[3 . d
* a . -~ a
} A »
" . ' 3
-
PN
. P
- a ®
. a
. N .
-
{+ . ‘ '
‘
hd “ >
P & ¢
&
Il “
{ . . . .
i .
(s
£ 3 ]
‘( w ¢ ° o ~

Pl

AT il b JV gt
N
o
-
.
=
LS
u
.

b

™
ey

RO
<

E R



'

R G B -

—— &

R =

e ke, S

A e

¢

¥

© * Yy . a.,
L N v 9 " ‘ \
- N it - -
o o
° ° LA N
¢ " N " b ’
- o 4
° ¢ v ° ”
; ’ ! %
" ¢ ° ¢ R -
& a - 73 ;q N 3 N
° K « a ® S
v ;' "u o
© . v ‘n‘ ’ . ™ ¢ “ o
'
4\ 0 . y u4 G o b ° .
1 ) . . ¥ . b R . v »
o LI i & IS 4 o .
wma? ’ R ¢ . e ° 7 . N
o \ Te PR
v o ¢ o [ g ' “ * o v ’
vy . ,
. a (%4 4 ‘ 4
] ¥ - w © . »
» B . 1
¢ ARy ) na
' n ! - » . e 4 N PR
v R P | i N A A
] Y o @ -
] a 1 3 [ . - &
[ Y o N s i . o
t
Eoow oy, N & .
9 ° - « - p
' P4 p v a N
Y t
s "q Y o ¢ ¥ % s
' o N o ¢ty I
J » @ ot o 4 R v . N .
v 4 * v
0 ' Ve \ % “ . 3 A
WY [ u i o *
4 Y w,,l “ | € 1
o U ' MY
1 4y
3 f J €1 - [ te
7 A v N L i
¢ v B e voe s
\ " a 7 . ¢ v
I . S
o , 5 K . [
° e Y . - u e N
2 -
. " " [ 3 - ] . "y r
N 2 L ° ° [ N
’ ‘ N 11 LY
B bodE oy L0 B . N
53 1 4
; w - ’ Y - o
oy * -
o . Y v o o
“ ! wiff " y ¢ M E 1 po [
! [ENTRYRA 2 9 a
. . w @ ;
L4 [ s
' v
% < Ad -t
]
- o
, o o a [
. A . ‘ * v A
H B N Lo w -
¢ ‘ - v
R
- @ s [P
r ¢ & ~
° > : o
n ! a
APPENDIX IV - REVIEW OF PREVIOUS ATTEMPTS . b .
i W ?
"
®
. OF BCG TMMUNOTHERAPY IN MAN . ‘
o N
¢ . -
R -
o . °
N & k} ’ >
n o A
g \ N ’ - g 2o
Eed ¥ - o
. AN \i\ o ! B \ e ©
» ¢ ) & 6
o ?
¥
" w o °© -
a
©
- o -
. .
un
. . , . vl
W2
5 O
/\}‘ / ) 1) ,
' '
- . 1 v
> - o
¢ ® . v
3
IS ‘ (A °
[{
) ) 0
»
w = by o
2
N -
a AN
- .
"
3 «
* v I
v n a
v « °
o
. o [
4
-
3 °
. o
f 4
E G
) k4 e
S (4 o w3
Foy - o
1
.
L] a o
[
.
s
+
L]
v
v
— - . . - - -

ot



- »
n
~ 3
o T ¢ -~ 474 -
v 3,

© 1= Ambe Iy Loy . o
N - T
-t 'BetWeen 1’964 anti 1971 M&M’s group trpated 100 patlents ag follows:. g

s -~

]

L P Radiotﬁe;rapy and qhenotherapy -——»remi sionu——»gomlmnﬁary call-m&ucing
. K chemothorapy, jntrathecal chemtharavy, and CNS irradiation .:.ollamd e

\ug(‘)
7

‘ "4 » No further fﬁreatmnt.

e 1

o ; ’
l(’: 5 ,/ . 2 \ o
: /// " b~ BCG alone, scarification. . u . e ‘
>'7 ’ ' ‘ ‘ R o N ¥ L
v ¢ = Allogeneic irradiated leukemic cells aldne, %ﬁ and S.ge .y
f N B G N, "
- ot .

» ®

d « BCG +allogsneic irradiated leukemic cells. o

4
b Y

. In «.his tria.l, 21l three foras of immothorapy produced smilar cure ©Xpece

tancies (about 33%) but all controls (Group a) relapssds L.

(3

<

o a

Badicthorapy and chemotharapy —— remission — con@lemntaiy ce&i-redueing

E EA i Y
g

C s chemqtherapy,nintrathacal chemothsrapy and CﬂS irradiation—--» BCG + other
. ~ adjuvan‘l‘.s (C. pamm, £, gramlosum, po]y‘IC) + pooled allogonaic 1eukemic

- cells with of m.thout vineristine or aaamntadina (antiviml) e
Co ) N o s 4 . >
"y _— Ilmmt’herapy alone. was mora effective than irmnothorapy * vineristine

. or admntadinz, possibly because of the imunosuppreSSivq afﬂects of
- thesa ‘t‘.wo agents. There was no- contrel, without further tmatment or
," | 6n15r /ﬁ“&h vi.ncristine or adamantadine becauss of athical considerations.
; e - ~In both trials microlynphoblastiu and prolymphocytic leouksmias ware the
| o e ] N best responders (cnre oxpectancies ‘62 and 512 respectively for patients
" 15 yedrs old, and 57 and b6% respactivef}y for allyati.ants studied,

(m:ms, 1971a,b; MATHE ot 31., 1973e, 1977bsc, 1973050) .

o

1 ol ,
?f - In a preliminazy report to the British Medj.cal Research Cuuncil by the Ixeukaouia.

th b

a®
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Comittee and the Norking Party on Lenkaemta in Chilfhood (SEDICAL msm%acﬁ

' COUNCIL, 1971) active immnothérapy results wére complotely d,.ffamnt This

trial was sssentially sixzﬂ.lar to I&A‘m‘s trials with the following difforancas.

' Yess intensive intrathecal chemotherapy, no irradiation of CHS, no spleneetow,

no radiotherapy of enlarggd lymph nodes, no immnization with allogeneic irras-.
dlated 1enk;mlc cells, Glaxo BCG (MATHE: Pasteur I\ns'titnta BCG) and Heaf gux;
application of BCG (MATHE: -scarification). In this trial, 191 patients re- .
ceivad intensive chgnothorapy for ,ﬁvo ronths, They were then randomized to
roceive immmotherapy (BCG); chemotherapy (Mca-mék]yﬂ-mo‘hhotrexxﬁs), or no
further treatment. i‘mnty‘-’-?ir mopths from the beginning of thwe trial, modian
"post.intensive” remission lengths wers as follows: . ° a

a « BCG: 27 weeks.

i -

“Afa‘

b « lbthotrexate: 52 weeks, . . ‘ .

i

¢ - No treatment: "17 weeks. . gm /

De BERMARDI ot al. (1972) also treated ten children with intensive chemotherapy
followed by BCG scarification and reported a good response (eight children
i

¥

Still in complets remission 5 to 13 months after t}6 beginning of ECG treatment).

Thers was no control gronpf
v &5
JONES of al. (1971) studied the response of Iymphocytes to phg-hohaenagglu tinin

4s an irdex of lymphocyts function (cell-mediated immmity) in b0 patients; 22
of these patlents were from the MIDICAL RESZARCH COUNCIL trial. They found nd.
significant differences in the resulis of tests on lymphocytes from HCG.

treated patfents, methotrexate ‘treated patients, and controls (no tﬁerapy).
14 ]

< }
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* T 2. Ac ta ¥yelogenous Leuk :

b camrrmm {1971) induced 623 rez:ﬁ.ssion with intensive chemotherapy of his

patients, Eight?n such patients recelved an additional cellereducing chemoe

- therapy fonomiljy ; ate” o lmmmotherary {BCG with or

’  without Arradiated autologons or allogepsic lonkemdt cells). In this trisl
- & irommotherapy offqu no ad antag ‘over maintenance chemotherapy (median re .y
Py

mission lengfh‘zb:{'ba;it 20 m7  in both groups). - -
) -
» ’ /

. . ROWLES (1973) treated his i;a‘bients with a chemotherapy protos:ol which was

* " neither intense nor yrolon]ga'd (to rinimize chemothérapeutic suppression of . -.- --
| p immnologic competence). In t}:ese patients, 40 to 60% passed into full re. - .
. ) mission, a Thersafter the pat ents were randomized into three groups for

maintenance of remission tp [receive chemotherapy aloms, chemotherapy + immince

|
; - therapy, or immwmotherapy alons. The maintenance chemotherapy was in the
R fprm of monthly short bursts to aveid interference with the immmotherapy, <

Lmminotherapy consisted of BCG (Glaxo) given by a Heaf fEl:m and irradiated
allogeneic leukemia cells, l.d. and s.c. Cul of 32 patienus who received _
Imrunotherapy with or withouz chemothezwy, so far only seven haVe died, nineteen
.\ i 3 Tived moro than one year, and three more than ’bwo years, Hedian remisslion
‘ ; 'm 1eng’ch was one and three-eighth years. These figures ares mmch 'ba'b'her than
“hhose obtained by any other treatment.” There was no signlficax}% difference
.o ° between immmnotherapy alone and immunotherapy + cheﬁot}:erapy Rroups,

-

¥ ’ 1

, » 3 = Choriocarcinoma ’ ' *
; q Twenty-one patients resistant to prolonged chemotherapy received one or more

' skin grafts frgm their hisbands with (six patiemts) or without BCG. ,There

LT | was no \‘meé‘ﬁvocal ovidence to judge the effeet of this form of immnotherapy.
Eight patients may have benefited.. In one patient residual tumor bhas boen
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oliminated (as a result of irmmmization?) (BAGSHAWE and GOLDILG, 1970).

i . Carcinoma of Prostate + ¥

CUTNAN ot al. (1973) treated ten stage-IV patients with BCG (Tics) adninistered

by nmitipnnctnra.' So far th eatment did not exert any significant effect

on clinical status, although inhibition of auhologous 1eukocytas following ine

a

cubation with pooled tumor racts _has been observad. °

V 4 - .

and soft-tissue sarcomas have been treated with- L.

5 = Sarcomas
-~ - Pifteen patients with skels

rmltiple L.d. injoctions of irradiated sutslogous tumor cells dlone or mixf
with G, Four of these patients also receivad BCG in;)ections into the i.n'hr
pulmonary metastatic nodnles.' The therapuetlic resuits ¢f this trial cannc.. he
‘ evalnated adequately: as, yet. Five pauients whose metas’ca’cic pulmonary nodnles n
could not be entirely reseeted before the institut:.on of immunotherapy hava
p - showm no szgnrﬁ‘lcant el:.nzeal rosponse (in two patients who rece:wed ECG ine
+ joctions into the intrapulmonary nodules there was a terpprary deersase in
the grawt‘ﬁ rate of pulmonary metastatic lesions). Howsver, five patdents who "
were free of mtastasas at the time of their primary snrgery, and five other . /
‘ pa'hi.ents in whom all gross metastati.c les:.ons were successﬁxl]y rémoved, seem
to have benefited from irpmnotherapy. Furthermore, in‘the majority of these
patients, ttmor-specific a@i‘bocnw titers dramatically rose (inclnding corplee
rentedependent cytotoxic antibodies) and ttm'az-.sl:ecific cell-mediated irmmnity
3 became detectable {cytaneous delayed kypersensitivity reactions) (MORTON,
! 1971a, 1972a; HORTON st al., 1970a, 1971b; EILBER, 1571).

]

- ' 6w Melanomas and Some Other Maliemant Tumors
Twenty-five melanoma patients with mltiple cutanecus metastatic noltules (a5

well is parenchymal metastases in some cases) incurable by surgery have been

s

[

L
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treated by immmotherapy With the use of BCG inoculsilons into melanema

nodules, The response to imunotherapy: was strongly correlated with the

patient®s abllity £o mount an immne response to INCB, tuberculin and TAA.
1 4

Five 2 rgic patients did not resg;ond to the therapy, In contrast about $0%

of the npdules direcﬂy :l.n;jected with BCG regressed 1!: 20 immocomatent
"

pationtd (one patient was anergic to LNCB ut becam ‘tu'beﬁrcuhn positive
following ECG trsatment). In about 203 of these pa’c..{ents some uninjected

nodules also regressed. Irrmne response of BCG.treated impmmocompetent

~ -patients was assoclatad with a.rising titer of .complement.fixing tumor. i

specific antibodies. In the great majority of the patlents with regressing
nogdules, however, additional melanoma nodules continmed to appear at other
sites andathey eventuslly succumbed to visceral metastases. During this
trial one patient had a transient anaphylactoid type reaction and three
%:atients had evidence of systemic BCG infection "B’J?itis - CEAVES.CAI?.BALLO

" and SAICHEZ, 1972" (MORTON, 1971a,b, 15722, b; YORTON ot al., 1970a,b,

1971b).

KREMENTZ et al, (1971) treated meLanona patients with mmltiple recurren’o sub-

/cuuanooua melanoma nodnleé by in;}ections of BCG alone (thrae patients) or BCG+

a,.n\tologgus-m:ltumd melanoma cells into the nodules. Tn one patient treated
with BCG alone all nodules (including non-injected ones), had regressed.

BLUMIKG ot al. (1972) tr;a‘had rielanoma gatients with 'tm:uoa\linﬁ.ted to & single E
extremity by a wide local. excision of the primuy"bumor followed in three ¢ ’
weeks by regional lymph node extirpation (regardlesa of clinjeal evidence o;g \
involvement by 'twmor). Twelve patients who were clinically free of 'bumor

after the second operation were treated with BCG as follows: .

a% Six patients réceived i.d. Injectiohs of Glaxo BCG.
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b « Six pajients received Fasteur Institute BCG by scarification (10%
l
.times larger dose than the, i.d. injections).

\

A1l patients treated with i.d. injections developah recurrent tumor by 30
weaks, whereas all but ane of the scarified patients remained free of tumor
at 50 to 59 weeks from the time of surgery. \ *

4 L4
. %

SMITE ot a1, (1973) treat;d patisnts with r/ecorrent tomors and multiple sube
cutaneous metastasgs (seven melancma, eiéh'h breast cancer and one colon cancer.:)
by direct injections of Chicago Research Foundation BCG into the nodules.

Anergic patients also recsived scarification inoculations befors noduls ine - -
Jections. Inithis trial advanced cases were usually anergic (2s judged by -
various skin tests) and only immnocompetent patdents | (PED positive or became

PPD pcs?.tive after BCG injections) responded to immmotherapy by regression of
inJected nodules, One patient died clinically free of tumor following a ECG -
iz;jection (no amtopsy). Tn two ‘pa'tients with swmall pulronary retastases, ECG - s
treatment destroyed skin‘recur'reﬁces but the pulmonary lesions progréssed.
However, one subse@ent‘course of chemotherapy caused stabilization or marked
regression of pulmonary retastases over a thresemonth period (a sensitivity -
seen infrequently) and these two patients were still in remission at the time
of publicatlon of this work. ’ %

4

Using Chicago Research Foundation BOG, BAKER and TAUB (1973) treated 12

melanoma patients with i.d. BCG alone (nine pa‘t::l.ents), i.d. BCG + intrae

nodular BCG (two patients), 1.d. BCG + oral XCG (one patient), or oral BCG

alone (one patient), Eleven patlents had mt';static disease in visceral

organs and one had videspread-skin metastases only. 411 were on concurrent
.

chemotherapy or radiotherapy regimens and ten were anergle as measured hy

skin.test antigens, Only one patient (the one with melanoma limited to the

¢

“
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skin who became PPD positive i’ulloﬁmg i.d, BCG injections) responded to
tho treatment by regression of injected skin nodules (uninjected nodules

wore not affected), ; , .

GUTTERMAN et al. (1973) freated 28 relanoma patients (stage ITI and IV re-
current tumors) with surgical resection ‘followed by BCG Scarification. The

1
& *

& = Elght or nine pationts treated with Tice ECG alive and tumor~fres

results were as follows: :

beyond one year (median; 60 weeks).

©

¥
L

s b - Sixteen of nineteen patients treated with Pasteur Institute ECG
still alive (median, 40 weeks) but only eight tumor-free,

Therefors there was a significant decrease in the relapse rate :and a signi.
ficant irmprovement in the surw;i.val of };atients treated wg:th Tice BCG compared
o similar patients treated by surgery a‘;ona (Pasteur Institute HCG . on].yr_,&,
slight improvempnt). The authors think that the superior thefapeutic effect
of Tice BCG may be due to the higher nunber of viable bactili in this |
lyophilized preparation, fresh liquid Pasteur Institute BCG maintained at 4°C
during shipment being more susceptible to loss of viabls baciili, ECG
thers;y aiso converted five of the seven anergic (usual skin-test antigens)

cases to positive (four &£ As:?oy_ clinically free of tumor an‘d seven of

seven still alive - median 40 wedks). Delaysd hypersensitivity reaction to

EK.L,H, (keyhole limpet haemocyanih) six weeks after primary irsmnization was
useful to predict subsequent prognosis: .80% of the negative patlents have

already relapsed but all strongly positive patients remain free of ‘tumor.
‘ ?

One patient ‘underwent radical axillary dissection for a relanoma at the elbow
and two yekars later craniotomy with resectlon of a well-circumscribed brain
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metastasis followed by cobalt and chemotherapy. One year Later he developed - -
small rmetastatic nodules on the anﬁerio; chestewall and tongue. PCG (lerck)
injection into the chest-wall lesion did not prnbduco any loecal reaction.

Thtee weeks later blocking factors appeared in his sorwn (for the first time)
associated with accelerated clinical d;:teriora’cion (considerable enlargemsnt

»

/

of chestewall and tongue lesions, clinical evidence of wide dissemination)d  ~ _=. ..

Fis lymphocytes were highly cytotoxic against bis tumor cells both befors and -
after the BCG treatment, ° The patient .expired a few days after the excision of

, &
the tongue and chest.wall lssions (LEVY ek al., 1972). - S/

After observing some ragression of shori duration of puliaonazy netastases in - -  ~ax~-

three melanoma patlents treated with BCG (Rijk Tnstitute) scarification,

De VRIES and HUMKE (19?3) treated ten mors melanoma patients (stage I, IT, or

II3) with the same method without any significant "favourable® changes. Two ~ "
patients alz;aady had blocking factors in serum before ECG treatment. After

‘ b , '
BCG ireatment three fore patients devWM factors, \

. HUNT ot al,- (1973) :'c'epor'hed development of mon.caseating gramilomatous

hepatitis in three of 25 immmocompetent cancer patien“cs (melanona and other
tumors) receiving intrancdnlar BCG (Tice or Glaxa) injections, The mechanism
for this hepatitis is unknowm but may involve ECG infecti;m and hyper.
sensitivity reactions. :

SOKAL et al. (1973) treated 163 patients (112 malignant lymg;homa, 11 chronic
lyrphocytic leukemia, 24 chronic myelocytic leukemia, and 16 non-hematologic
z:;;oplasm) with Chicago Research Foundation BCG alons, isd. (32 patients), or
with ECG + tumor cell vaccines, i.d. (131 patients). Three patients with skin
nodules of reticulum cell sarcoma and two with malignant melanoma w;m also
giv;n in‘br:modular BCG injections. Patients with uncontrelled, actively pro.

\
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gress*lng ‘tumors shomd 1little immmologic response to ECG vaccinatlon. On
the m.her hand patients with tumors under good control reacted with increased
delayed hypersensitiviity responses. The stimlatory effects: of repeated BCG
vacelnations on delayed hy;?arsensitivii‘ar reactions of such patients were
curntlativas,

0

A

FAIK ot al. (1973) treated seven patients with disserdnated melanona (inoperable:
failed to-respond to chemotherapy or no chemotherapy because of the rapid pro.
gross of the éiscase) with oral BCG. Dluring the limited period of follow.up

ther; was objective turor regression in-fhyee patients (one complets, o -
partial) and tumor progression stopped in an addrbicna.l two patients. QThare

was no alteration in the rsactivity of the patients® leukocytes to tumor R 53
brane antigens during the courseé of the therapy, as judged by ‘the leukocyte
migration inhibi‘tic;n techn;que./ Twa patients were PPD . before the BCG

therapy. Gne‘ of th;m became PPD+ afteN the oral immmmization and his turor

completely regressed,

4

SEIGLER et al. (1973) selected 142 melanoma patients who had previously under---

Zone combinations of surgery, irradiation, chemotherapy and lirb perfusion

opt subsequently dew;alopad recurrent disease. They treated all of these 142
. . .

pdtients acvording to a fourestage immmnotherapy plan:
J 9

Sta:ge I . Tmmmmologic evaluation followed by BCG: semsitization.
L 4

z

Stage IT - Injection of skin metastases with BCG (intratumor).

Stage ITI - Specific activation of 5 x 109 ;.utologous lyn;phéc;tes with an
equal number of irradiated neuraminidase.treated tumor cells (origin of
tumor cells unspecified ~ probably autochthonous since such cells were |
available for Stags IV) for three days and readministration of ac’c:'i.vated

o -~
I
u |
>
<@

A 1
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i

1ymphoc’ﬁes to the patient (s.c. or intratumor).

Stame IV ~ Challenge with a subcutaneous inoculum of irradiated

e ——

_ neuraninidase~treated autochthonous tumor cells plus BCG.

. Bach stage was spaced: from six to eight weeks apart and preceded by a complete

inmmnolog&.c evaluation. The results of this elegant wrial are as follows:

2 -« In this patient population irpmnoglobulin deficiency was not present
A -
' tut cellemediated immmnity (against TAA and other antigens) was impaired.
b Tb.a"xnajori.tj of the patients completing the treatment gained tumor.
~ specific humoral (31/70) ahd cellular (43/62) immunity., In all patients
« who romained negative for cell.mediated immunity the disease progressed

until death.

c(‘g It; about one-third of 'hhet pa’c.ie\nts, serum blocking factors have been
detected but the presence or absence of blocking factors did not absow
Iutely correlate with the clinical course {in 20 patients who had pro~
grossion of disease to death blocking factors were not present). Only
one patient-who had no blocking factors before the treatment did convert
to blocking following the treatment and did become clinically worss.

3
. N

d ~ During the follow up (13 to 39 months) 34% of the paticnts expired,
) . . \
23% had been rendered free of disease, and 4#3% continwed to survive with

de‘hecta'bfe diseases.

¥

SPARKS ot al. (1973) treated 51 melanoms, 17 sarcoma, 4 breast carcinoma, and

10 other malignant tumor cases as\ follows:

a - 23 patients: Tice BCG, i.d.

¢



- L8y .
> b - 3% patients: Tice DG + irradiated autologoms or allogeneic tumor

eells 9 i.de

* ~

¢ - 25 patients: Tiece KCG, i.d., and Glaxo ECG, intratumor. -

Intradermal administration of ECG alone or with tumor cells was associated
with Very few cormplications but the authors did not corment on the thera-’
poutic effectiveness of this {reatment because of the absence c::::i‘,aj confrol
group. On the other hand, intratumor injection of BCG was associated with
frefuent complications sx;ch as marked malaise and an influenza.like syndrome,
hich fever (40°C or higher), reversible hepatic dysfunction, and jaundics.
Antitubarculous chemotherapy promptly al?.eviat&d symptomé in seven patients
so trealed. Inm 21 evaluable cases, intratumor injection of BéQ resulted in
complete (24%) or partial (71%) regresssion of injected nodules. In five
patients (24%), uninjected nodules also regresseds

[ 4

r

-
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TABLE 2 w Survival of Mice in Thres Different Experimantal Tumor Models
Trradiated Tumor Cells and/qr 107 Viable ‘Corinmmht BCG by Various ‘Rbutss, and

<,
i

Surviva}; of Mi

Tinor Calls an

Ind qu | s el ’ . .
‘ '.I?nunetinn‘ with Vitb;g ’h;.nmpr C’an_sﬁ i T ‘ with Viable T
o | T L, _ ;
Immunization ‘Noo and survival {days) of mice in each group F
' ﬂAKH/J mico cha U;?&./ZI.OJ mico chale | C57BL/10J mice chale BALA/QJ mic . ) .
Menped with 10?7 Tengad with 103 viable! langed with 10% viable | 2,5 % 100 | fmfﬂdm
*wiabla imw-z FI4 cell"/musa, fope | LA cells/mouse, i.p. - aseites tpo {Lenpe ’i‘
\ anl'lsf ouse, Lpe | o . viable:
e e ‘ , 2 cells/mo
LBG, depe (20 I3 ELS |5 16,126,616, 1 |5 13,15, W, W |5 o, 50
2oCells, Lp |10 20,9 £2.1 |5 21, 95, 163, 5(*), | 5 18, 28, 56, 292, 5 |5 5,5 SR v | 1 ~§Lo~
. s : - b L A - v . s
Jpr e EE |10 L 258 52;2?:’ 850 L' | 5 2L 24y 203, 5y 8 |5 200, 2 1 1.
buCollsy depey |5 10 42,00 |5 79, 1k, 158, 269, | 5 29, 182, 5, 5,8 |5 5 5y 5 g
> hes iﬁtarga{, : 5 11.0_; 5 _?S_?_v L, 158, *“E: 5 '..?.s 62, ,;,"" o 5 59 5y by 5 10,
BCG, i.p.v D - 8
5‘-0911-4' -a.ttu’ 2 f} 11,8:*;2'5 5 -S;‘ S E E 3 | 5 Fﬁ’. S' S,- 'S’ g 5 S, S’ S,' -Q; - ‘ 911
imediately - L. - - =t - PO T b B oy 5T
- Tollowad by S : o . ) :
BCG, J'C' - ';‘ ’ L . . . . . ~ - " ’
6.8(3&,‘5.0. 15 W8tk |5 18, 18, 18, 20, 20 v5 15, 15\ 16, 17y 17 1 13, 3;:;, : 5“1&‘
7aCellsy siee |5 10,609 |5 23,39, M, 5L 5 | 5 19,5555 |5 12 5%, 5 10
8.MCells + BCI",| 5 10,;_,0_;1; 0.7 | 5 11, 11, 20y 5, S 5 10,16, 17,18, 5 | 5 17, 17, 5 1
Sele L i . * .. : . .
9uCollsy ‘Sac. 5 9.8+0.8!5 27,61,5 55 | 5 1,384, 8 |5 13,15, L
{one’ side) Inme . T e - T e o 5 ¢
- diately fallmmd‘ B . ‘
by ECG’ SeCy- “1 B - R ¢
(opposite side) . o e o
. oy 5ot . j‘_ . ’ 2 ! i ‘ ' ) P
ey sowetulsnmns s wBLag s nad,. |
~ lowed by BCG, | B B :
iopo ! ' ) . | "
". ‘ . ¢ '. - ; " (-:(j . * el : ‘ » ‘ ]
LoNome i 15 W5 E30| 10 19,2 £0,1 | 5 16,0 £0.7 7 71 -
;J"”

: 5 (survivor) tumar-.free when rechanenged 207 o 306 days
o ’ after the challenge (see TABLE 35)e
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Yo and survival (day.,) of mica in aach group

\

B A}"&/J mico chO&. C57BL/10d mice chale | C ﬂﬁL/lOJ mice chale BALB/ed pice challenged with
‘.a*‘xpad with 1 lenged with 107 visble! 1 with 10% viable | 2,5.x 107 viable Ehrlidh
Civiable Linee2 | FI4 calls/muse, i.p. 7 cel’ls/mcuse, fape- | ascites tumor cells/mouse, .p.
cells /mcm.,e. Lpe g ‘ P L | ,
. ;’0 12‘3 £ 1.5 n5 V16 N B, : 16’, 1, 16 '5 13’ 13’ 13’ 1“_ l*l' 5 ,,,1, S(*“} {**) **)’ b(**) .
: 3 ]ﬂ 10{9 iac\ 5 21} 95’ 1@3’ “( ), ) 5 18, ?8, 56 192, QS S' S, S’ I), D° v
(110 L1258 15 23, 3~, 1 |0 2, gj&,."ggg.; 58 's‘g_gg, 259,58 5
‘5 11,0 £ 2.0 |5 ‘79, 144, 158, 269,‘ 5 29, 182, 3y 5,8, |5 5y 555y 5,5
. 17 et e = ""'..7‘“"'7"\“""“\ E =Fabis
,i.“' N “ . . \'. ‘\ "'7“ “ ’ ,xy
y 5108 £ 245 7,5 5, 553 5 05505058 |5 55555
5 nB 24 |5 18, 18,18, 20, 20| 5 15, 15, 16, 17, 17 | 5 13, 13, 134 175 39
5 O10.6%0.9 |5 23,30 M 5L,5 15 19,5558 |5 158,558
5 10,0407 |5 11,11,20,5 5 | 5 10,1,17,18,5 |5 1?, 7, 17, 22, S
5 081085 D, 20,2, 25,8 | 5 W 16,16,25,5] 5 1,5 555
15 W5 £3.0] 10 B220L1 | 5 160 £0.7 7 Wik

™

5 (survivor)

\

after, the ehallenge (see TARLE 35)..

tumor.free %hen rechﬁllenged 207 to 3&3 days




" lif o) T " 1 2 U e i el 3 PR < It
oo with 106 | Tenged with 107 viable| Tenged with 10% viable | 2.5 x 100 viablp &
wviable Linee2 | EU& cel?..,/muse, 1eps | TLA calls]musa, iepe - ascifes tumor .c8 wmousa, o1
;cel’ls/mou;o, bpe | , i ’ ‘ - ;s
© BS, depe 120 12,3 2145 5 16 16 1c %, 16 |5 1y 13, 13, 4, W |5 21, s, s{xx), s, K2
3115, 3.}3-' i 10 10'9 i}?bj: ‘5 ?1’ 95’;163’ d:(*}’ i r)' 189 ?80 56 1921 ol 5 E):! §,1 §:’ D’ D
- ! Y s(*} ‘ | o
L | , ‘ |
B1ls £ BCGY, 110 1L £5.8 5 23, 3__. 15, 1L, |5 21, 24 203, 5, 8 |5 200, 253, S 5 2 :
¢ | . ; a‘ ,H .2.::2‘ . R ) . ‘ V 1. -
s, Lapey 5 10 520 |5 79, Tk, 158, 269, | 5 29,182, 5, 53 8 15 89355 5 3
es interval, L. 5 » . ra ’ ’ '
y depe. : R - ' ‘ ? = T e
. . ’ e } o i . R . k
115y dobey | 5 1B 22,5 15 5y 5y 5, 5 5 5 Dy 8939548 5 8y 395 55
sdiately : : . ") A : '
owad by : v
y SeCx . ) ‘ . B
Gysece | 5 TBrod 15 18,18,18,20,20 5 15,15, 16, 17, 17 | 5 13, 13, 13, 17, 39
clls, s.ce B 10,6 1 0.9 g 5 23y 39 3.’...4’ Sy 8 5 ‘19) ’9 u, S; S 512, 5() 5, 5y S
Cells + BOGY,, 5 10,04 0.7 !5 11, E,i, 20y 5y 8 5 10, 10, 1?, 18,5 | 5 1‘?, 1?, 1?, “.,'_fﬂ’:
A5y 8o | 5 9B 0.815°27,61,8 85 | 5 11,38 42,85 |5 13,15 17,5, 5
5 gide) immew oLy T mem e L - T T S T
taly i‘ol}.awadﬁ . '
k'CG, SOCQ . i . X - i . R .
.;;'{:siie' side) ¢ T o e e T :
Collsy Sacep | -5 10,8 £0.8 | 5 D, 21,23, 25,47 { 5 4, 16,16, 25,53 | 5 11,5, 8 5,5
sdiately fol.. = B S P pll :
ed by BCG, ! ' o SR o o N '
o ' ! ‘ _ o . . _
Nome' -0 {15 .5 £3.0( 10 19.2 20,1 5 16,0 £0,7 |7 27,1 k5 \
‘. \ ‘ n oL - , | V/ "( “ ;‘. o ‘ / | | 3 o
5 (survivor) : tumorefres when rechallenged 207 to 306 days i
' ' ' after the phallerfge .(see TABLE 35).-' R N
" s(¥) s tumor-free when killed 77 days after the
| N cha‘llanga fpr dn- vf_i,tra studmes. Lo
P : s(**) o :,‘ still 1iving tumor-frea 3‘40 days aftar the S
R ' - challenge.” o
b - ‘ _ g NN ' )
Yoo D died during immmization or within a vesk ai‘ter o o '
- R - the challenge - N0 tmuor or any other causs of | PR
- L R death det eoted a2t histclogle examination or _— N ——
e e e the autopsiem SN ST ‘ ' _ x
: . . Pt [ * N 'r. . R e ' 4 ,"lA . k " ‘ i ¢
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or uith Nonco

e o . Inoubation . : % viable No, and survival
A E T P . - tells . intraperitoneal
T R . SR © 0 10% or 105 yshe

R e e S B - mixture immedia

% - B .”A.'.'.{t ::‘“, .» o . f . E . . nt i E . N ' ‘ '. . 4 N .

a .

7 2od'0ugm'm:’c’30’f;’ O T A S I
HODugmsIRGxBO‘ S '-
lLOOugms IRG + O.lul cnmlomnthO‘ |
ZOOum meBO N il
20 ugns 86 % 307 ;“'j.ff‘

8 2 383

0.1m complemehtx 30’ s R el s 16,0 I emen

Cmssew 0

. T ) \
P

D
B V71
L

o
b
v -

2"@"&1&1@&&&&1‘: 30" — sk HESS . 50° S Teee 5
200 ugms Im:cBD' , ,wash ‘,41355::30‘ | R 8

. 2 ugms chlcrammcil x 30— wash——»zoo um IRG x 30'

8

} 200 ugms RG x 30’-—-—-> wash—--bz ugms chlorambucﬂ x 30"
o 2 ngms chlormhxcil noncovﬂ.anﬂy bound to 200 ugms IRG x 30° B
0.2 ugn chloranbueil noncovalently bound to 20 ugus TG x 30° B0
“ — ﬁsh-———»llBSS:cao‘ T S 81
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¥
|

" Total cel1 feounts in a1 mixbures at the end of ‘incubation period vas about 107,
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- 30 A- i .
. vivo ‘ on_of, EL4 Lymph C . yitro Incubatich with
.-EU& Lyreyho '. Rabb --":.- SORLAng, O 40 o) _Fol .L"
owed by Chloramb \lone ‘o‘r_ i Eh ‘Na oynd th o‘. bigs e ¢ °&n "
el Tncubation %visble No. and survivel (days) of mics .
ionaa : cells mtnperitnmu;y inoculated with
: .,: , 10% or 105 Maghed cslls from each |
?lﬂ & nixhuro !.xmdhmy o.ftu: incubation
l& N o ‘{/‘A '«i\,\ u E . ’ o a o - i . ;
. | x / )  Experinent A Mhm
_ ll‘c an* | o S | - | 70 5 18.0 t, 1‘2
: 19-6 R x =0’ » L 4 o * 87 . 5 19-6 x 300
19.4 s . 0,1 nl complement x 30 SR % 5 S194 £ 2.1 )
hmpex o T & s Wb 22
15‘8 x 303 . X | . U"'_ ‘ _~>v ) . ) . ,,.«l ‘ | \“ \8? }_~ o 5 15.8 + 0‘8 | ‘- },}
60 et x00 /\Q g 5 mozoo
Y B T T % 5'" 16“1.1 .’,g_

17.2 ormbucilx30‘-;—->msh_-_,}{sssxjo' 80

lof.s.ﬂ.lzlmm ‘

5 '172:20-9

17,0 st x 30_...msh—-—nsss=c30' | R T ‘- 17.0* 00 SR
158'(? orambucil x 30 wash——+200 ugms IRG x 30' 85 :  :18 6+ 0'9 SR |
17.8 (G x 30 wash—-—->2 ugms chlorambucil x 30 : | 80 5 17.8 £ 1.5 R v
ormbucil noncoulontly bmmd to 200 ugms’ m x 30’. 88 v 5 v ”23.11- + 2,2 e
. 1orammcil noncovalantly bound to 20 ugms TEx 30° 80 5 TR RS
szt o8 5 WLl
i ‘ccunfs‘, in a1l nixtgmqg at the end of incu'bati’.‘o;nl pariod mi about ;075, | S R 3 o
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5 Irmunochemathera “in AKR J Mo se..Line.? Lhama Hoel with Immune Anti«.Lim.( i

) (IRG) or Goat . (TGG) Garma Glnbulins Noncovalentlv Bound tn Chlgrambucil o q'

‘ Group. siz e Nos of intrapemtonaany Interval ,betwaen_ oy « Treatment ,
BT *inoculated visble Line.?  tumor inoculation (5 datly int ttoneal indecti
- Com Iymphoma cells/mouse ~ and the begimming 5 daily nhriper t;a.nea : Jac ong

B o of tho treatment moxise, eac njec on containing)

;: 231; 101}’,' < o ot }.nt;ne o

-5 . 10% o 2 hours 0.0) mgn chlorambucll
KRR S ,10%, o ) houﬁs 5 ngms me
2 e 0t 2 hours’ 5 rgms IRG .
: 5 0¥ ., 2 tours 2 rgns 16
5 : Caok c hours 0,05 mgm chlorambucz.l noncovalent
T o ' A : o bound to 5 mgm,, NRG =
% . 10 <. . 7 2hows 0,05 mgm chlorambucil noncovalently
I : L ,/ T : ' »houndto5mgms IRG. , i
, 2 Rl ] . . ¥2hours 0,05 mgm chlurambucilw—i»l huur
) ' B, : / SRR L -1nterva1————»5 mgms IRG" ]
5 EE ‘lOu EON  Z2hows 5 mgms IRG ~—1 hour interval—
TR e SRR , ‘ 0.05 mgm chlorambucil : '
Lo 5 1" . - 2hows . 0.02 mem chloFanbuctl non -
. ‘ : ‘ o - covalently bound to 2 mgus IRG
3 - 105 - o "~ none” ,
' 5 ' :10?" SR C2 _hdurs bl mem chloramiyeil :
5 105 . 2hours 2 mgns MGG "
o b : s -2 hours ?mgms IGG o
' 5 - ' 10'5“ oo 2 hours 04l mgm chlorambucil noncovalen’c-ly‘
‘ . L o Vo o bnundtongmsNGG _
5 105 . 'z hours 0.1 mgm chloranbucil noncovalently
ST Lo e T : boundtongmsIGG .
G
’ o 10 ) ,. D . . '.\-' , none‘ , e
S 1 R . 2 hours 2 mgms IGG
5 TTa® " .2 bours - | 0.1 mgm chlorambucil noncovalently *

o : C . , ~ Hound to 2 mgms IGG , X
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amunachematharapy in AKR/J Maqg-hne.? Lymphoma Model uith Trtmune (Anti-l_.ﬁ%e.? Lymphoma) Rabbit .

at, (IGG) Gamn Globulins Nmncova'len‘hlv Bound to Chlurnm‘bucil

Treatment

(5 daily intraperitoneal in;jectwns/
mouse, each injection containing):

Interval between
tumoy inoeulation.
and the beginndng

‘No. of intrapemtoneally
inoeulated vigble Line.?
Lymphoma colls/mouse

Survival (days}

of the treatment

.10t none 6.2 £ 1,6
_iob’ .2 hours 0.05 rgm chloranbnoeil " 1594 * 0.9.
10% 2 hours 5 ngms NRG ‘ 158 L3
.. 101# ﬁ'?ioursﬁ L Ly mgms IRG ! 16,"1'?
| 10 2 hours 2 mgns e 18,0 0.0 -
R 10% ) 2 hours 0. 0; mgm chlorambucml noncovalently 6.4 0,5
lentlJ . ‘ | bound to 5 mgms NRG o o
: R 10 - 2 hours: 0405 mgm ehlorambucll noneovalently ‘118(*), (), 1
Cent S . - ‘ | " hound to 5 mgms IRG _5_9_(*), 5(%) A |
B 1% - 2 hours © 0,05 mem chlorambucil—v-l hour 127(%), 168*) B
w R ‘ : :mtorval——-»ﬁ mgms IRG ' , _
B 2 hours 5 mgms IRG ———»1 Hour 1nterva1—-—> 17, 18,19, 21,  *
B . v T 0,05 mgm chlorambucil = RGBT
S ' 10“ o 2 h'oura.‘ 0,02 mgm chlorambucil noﬁ.‘ ’ 16, 17, 19',' 19,' Lo
/ . - covalently bound to 2 mgms IRG 21(#) ‘ .
105 none U0 1.8
1’05‘ h .2 hours" 0.1 mgm chlorambueil W,0 % 0,7
205 2howrs 2 ngns 1 EEREER]
w05 C2hours 2 mgms 6 1, 15, 16, 16
o 105‘ 2 hours 0.1 mgm chloranﬂ:uci.l noncovalant]y W2t L1
antly. o | o R bmmd to 2 mgms M}G . o
105 : 2 hours 041 mgm chlorambucll noncovalent]y : 114-,“15, 15, 18; 24
antly L , bound to 2 mgns IGG 7 :
100 ~ none 15.0% Lh ‘
» ’J.QGH ) 2 hours. 2 mgms IGG ' 13;,’ 13, 13, 14 s
o 106‘ = 2 hours 0.1 mgm chlorambueil noncovalantly 16,'18; 20, 23, 25

antly

\‘ . boundtongms I6q -




A3 Wi WEp kG L : K e Y,
of the treatment  Touse, each injoction containing):

on T : " none
: 5 BT\ Cohows . 0. 0.05 mgn chlnrambucil .
5 % 2hows 5 mgms NRG. )
2. ok jlahows 5 mems TG |
5 w2 howrs j;z mgms InG ‘
5 7101‘ ' . 2 hours Co ,‘0.0) mgm chlox*ambucil mncnvalently
e . BRI bbund to mgms NRG . -
"_1:- S 10“ . | B ‘houfs ' {!.0,; mgm chlorambucil noncovalently
: ‘ S bound :ta 5 mgms g .. .
2 . ake 2 hours © 0.05 rgn chlorambucil—-——»l hour
R ‘ L L interval—-——-w mgms IRG Lo
5. 1}.0# " 2 hours . 5 mgns IRG —1 hour 1ntsrva1-—-- '
- o : © 0,05 mgm chlormbucil
/1/ L .
3 ‘ 10“'_ " v 2hours 0,02 mgn chlorambucil non«
S \*\ _ ' .o covalontly bound to 2 ngus IRG
' Ao e o
13 ' W5 none .
5 105 "2 howss . 0.1 mgn chlorambuetl
. p 05 . 2hows \'zmgms NGG ‘
b 109 2howrs - Pmgms TG
5" 102 '» 2 hours -~ 0.1 mgn chlorambucii noncqyalently !
. ‘ o -~ ‘bound 'bo 2 mgm§ MEG
5 o 10;'3 TR 2 hours - 0.1 mgm chlorambucn.l noncovalently
. ‘ o AR N- bound tungms G6e - e
b R ﬁm 5
yo b . zhours, 2 nkms »Icaz'i , |
,‘5_." BT T 3.06 C R 2 hours o O Ang chlorambucil noncovalently
o ' ‘ ' und to 2 mgns IGG
s(#): o s’ciil living tumorefree 233 days after -ﬁwno:c_' iﬁocx’ilatioh_. , ‘ ~
S(*¥): - still living tumor-fres 25 deys after tusor inoculation.
‘ ._(*)’ These & mice.died with primary thymic lymphom when 9~10 months old.
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o AR A3 Azrlutination and Viability of Linos? Colls (107) Tncubated, in vifro, at 37°C wiil
R S(‘!Tm". A a\-ﬁc‘ifﬁﬁ m“id (Daaci’ivat from 2 Humbay Of yu nize AKR J Mi(‘ o] ‘QV h O Al ml of
50 Normal AKR/J Mics ’
‘;f"".Imf:qb':it:iem Results of in vitro and in vivo tests conducted after incubat
mixiure In vitro \ dn viy
4 % visble cells Agglutmation Survival (days) of
e : , (aftar 307, “toneally injected t
. » APtar 30" - After 90°  After 1707 907, or 120 (1/103) of incubatl
. of ineue  of ineve  of incwe of mcu’matwn) lmmediately after !
L ‘bation  bation bation . : LT ' ' 5
' Tmiune serur 9% 85 85 +, 13, 13, 13
§ hefore chullengo+ : : ' R
! complomont + (13.6 =
k LineE colls S S
i  Inrmne serum o 97 8l 80 + 1, 15, 15 0
“,4 . ‘befuore c!*allmf'e‘i« ot : (15.6 lenge +
‘ . LLHG-:E cellu 5. } 8 L) ‘
m Trmne serun ‘ 92 88 83 v : 13, 1&, 1
» after challenge + ~ - - -~ R Jcnget
. © complement + . (14,6~
o L3 mea.z callv L e : s PR . &
S TImmne sorwn - 9% 8 ¥q. A (} ‘13, 13, 3R
Jo . after challenpet -, . ) S o (2 * crge +
I Linm.? cells Srenn AN T ' ol TS
S, Immne agoites i '31 907 .87 o 135 13, 13 JR 05
fTuid + comploment’ - - S : . (13.8 4 plament
+Lines2 ecolls pe _l..‘ ) ) 3! 1ls
- Inne ascites /.. 93 e Bl ¥ 13, 13, 13
flvid v Lma- A B N SR A ey
 Zeolls S S S « _-(}.""9
' .+ Normal- ‘serum + 89 ok, g2 - 12, 12, W4 ¥
complement + . SRR AR 4 R
Linoe2 cells, R T : (13.8
ormsl sorm+ 9% 0 - 99 99 - 12, 13, 13
] Lince? cells. . S . ' a 6
' PSS % Lino«2 a R s 9 - | 13, 13, 1
B . . E c 11‘ R ‘-r. : : ) . »
SO B I SN - (13
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Iut:'ﬂa? mv and Vmbﬂxtv m" Linc-; Colls {IG]) Incubated, in vitr(Mt 379C with Oy 1 m’l of Poulod

Results of in vitro and in vive tests 'on uetad after incubation

: CIn vitro . C \ P In yive
% viable cells . Agglutination Survivdl (days) of mice :mtmzwm-
— ’ (ai’tar 307, tonsally injected with alijuots
After 30°  After 90" © After 170°. 907, or’120° {1/103) of incubation mixtaref ,
of incue . of inche of incue. of 1*1eqbat1ﬁn) immediately after' A0° of .im.zﬁ:latmn
pation - bation batdon
g0 8 - 85 . S .13, 13, 13, 13, 16
o ‘ “ | (136 % 1.3)
o 8 80 . o S 1y 15, 15,16, 18
_' - ' | (15.6 *1.5)
o9 8 o8&+ 13,7k 14, 15, 18
C ' (4.8 £ 1.9) :
L 9w 1By BT
e o ®m ot o BB, 5o

(13.8 £ L,1)

-,

5w B e 111 Y
S TR om0zl
'~; 89 o ‘ 9,7; : ‘ a2 ‘ - - o R ‘ ﬁ, 12, 114'; 14! 17 j
% w9 . BB,
N A A 99 e o 13, 13, 13, 14, 1t

(3.4 £ 0.5)




PALE 06w ;"Jv;“.rivk of Cy7BLI10J Mice Immunized with Une fo S - leekly Intraperibongal Injiec!
Trradiated “ Colls, and Challenged, One Vaek after the Last Inicction, with GA’ Visble EI/
Trunization: Jurvival
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