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Supplementary material: 

Pape

r 

Cytosta

tic 

drug 

Combina

tions 

Route of 

administratio

n and dosage 

Time & 

treatment 

cycles 

Measurem

ents 

Mouse strain, 

cell line, tumor 

entity 

Results Side effects Other remarks 

(1) P, D, E No P: i.p., 3 
mg/kg/d 
D: i.p., 5 
mg/kg/d 
E: i.v. ,10 
mg/kg/d 

P: d1-4/15-
18 
D: d1-3/15-
17 
E: 
d1,5,9/14,1
9,24 

Tumor 
growth 
curves, α-
Fetoprotei
n level, 
histology 
(liver, 
kidney, 
heart), 
proliferatio
n activity 

Female NMRI 
nu/nu 
athymic, 6-8 
weeks  
 
Subcutaneous 
injection of 
patient derived 
hepatoblastoma 
cells 

P and D produced a 
significant 
retardation of the 
mean tumor 
volume , E 
demonstrated only 
a moderate 
response 
dependent on the 
tumor cell entity  

Chemotherapy side 
effects were observed 
in only 10% of the 
mice without any 
lethal consequences 
D: Necrosis of the 
renal tubuli in 2 
animals, moderate 
infiltration of the 
heart muscle with 
eosinophilic 
leukocytes and 
monocytes in 1 
animal, areas of 
regeneration and 
inflammation in the 
liver in 6% of the 
animals especially 
after D 

Drugs were given in 
equitoxic doses for 
nude mice, formula 
for transformation of 
mg/m² to mg/kg: 
(dose in mg/m²) = 
kmx (dose in mg/kg), 
km = 3 for nude mice   

(2) E No, 
review! 

i.p. or i.v., 7.5-
45 mg/kg 

Many 
different 
schemes, 
for i.p. 30 
mg/kg 
d1,5,9,13 

Increase in 
life span, 
curation 

Review, many 
different strains 
and tumor 
entities 

Best results for i.p. 
administration with 
30 mg/kg every 4 
days 

Dose limiting toxicity:  
myelosuppression 
Others: Aloplecia, 
mild gastrointestinal 
toxicity, nausea, 
vomiting, acute 
hypersensitivity 
reactions especially 
when administered 
i.v., acute 
nonlymphocytic 
leukemia 

Synergistic effects of 
E with P or D, toxicity 
of E is schedule 
dependent 

(3) E, P Yes, E & P Both i.p. 
P: 5-7,5 mg/kg 
E: 10 mg/kg 

P: d1,  
P and/or E: 
d2/4/6  
(not clear) 
Two 
consecutive 
cycles 
 
 

Inhibition 
of tumor 
growth, 
changes in 
body 
weight, 
platinum 
and 
Etoposide 
concentrati
on in 
serum and 
tumor 
tissue 
 

Female KSN 
nude mice, 7-8 
weeks 
 
Subcutaneous 
transplantation 
of “Ishikawa 
human 
endometrial 
adenocarcinom
a cell line” 

Combination 
produced a marked 
inhibition of tumor 
growth, 7.5 mg/kg 
for P and 10 mg/kg 
for E produce a 
significantly higher 
complete remission 
rate, higher 
concentrations 
show higher 
mortality rates, E 
alone caused almost 
no inhibition of 
tumor growth, with 
P alone at 10mg/kg 
10 of 22 mice died 

Synergistic effects, 
combination has to be 
set carefully to avoid 
high mortality rates  
 
Combination of  P and 
E resulted in 
maximum weight 
losses of ca. 9%, 
weight was rapidly 
regained after the 
completion of 
chemotherapy  
 
 

Combination of E and 
P leads to a higher 
toxicity, dosages have 
to be set carefully 

(4) D, P No P: i.p., 6.6 
mg/kg 
D: i.v., 10 
mg/kg   

Single dose, 
single 
treatment 

Primary 
sensitive 
testing, 
assessment 
of toxicity, 
survival, 
growth 
delay, LD50 
of D 
 

NMRI nu/nu 
mice 
 
Establishment 
of more than 30 
well-
characterized 
human soft-
tissue sarcoma 
cell lines as 
xenografts 

D administered i.p. 
causes peritonitis 
and should be 
administered i.v., 
LD50 D 14.4 mg/kg 

Toxic death (Kaplan-
Meier curve), weight 
loss 

Doses were chosen 
according to the 
LD10/30, use of isotoxic 
doses 
 
 

(5) P, D, E, 

Pa 

 

No i.v.  
P: 2-8 mg/kg 
E: 17,5-70 
mg/kg 
D: 5-10 mg/kg 
Pa: 10-40 
mg/kg 
 
0,1 ml/10g 
body weight  

P: d7 & 14 
E: d7 & 10 
& 14 
D: d7 & 14 
Pa: d7 & 14 

Histologica
l study, 
tumor 
developme
nt 

Female athymic 
BALB/c nude 
mice, two 
metastatic 
models of 
human NSCLC 
(NCIh460 & 
A549), injection 
of tumor cells 
into the pleural 
space  

P: dose-dependent 
activity in the 
NCIh460 tumor 
model when 
administered at 2-8 
mg/kg and E at 35 
and 70 mg/kg 
respectively, 
antitumoral activity 
of D when 
administered at 5 
and 10 mg/kg, 
antitumoral activity 
of Pa when 
administered at 20 
and 40 mg/kg, none 
of the drugs was 
found to be 
curative, poor 
response to 
monotherapy 

-- -- 

(6) P, E Single 
substanc

i.p. 
E : 8-16 

E: d1,2,3 
P: d1 

Tumor 
developme

Female Swiss 
nu/nu mice, 6-

Single studies:  
P: 6mg/kg/d 

Weight loss, death  P and E show 
synergistic effects, 
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es & 
combinat
ion of P 
and E 

mg/kg/d 
P : 6/9 
mg/kg/d 
0,2 ml per 
injection 
 

nt, 
combined 
chemother
apy 

10 weeks, 
subcutaneous 
implantation of 
patient derived 
SCLC tumors  

E: 12mg/kg/d 
Combined E-P led 
to complete 
regression of 
tumors 

higher dosages for E 
(16 mg/kg) and P 
(9mg/kg) show more 
side effects and do 
not improve 
therapeutic effects, 
fractionation of drug 
dosage does not 
improve the 
antitumoral effect, no 
dose dependency for 
E or P here 

(7) Pa, P, 

E, D  

Combinat
ion of Pa 
with P or 
E or D 

i.v.  
 
Pa: 24mg/kg/d 
P: 2-4 mg/kg/d 
E: 18-26 
mg/kg/d 
D: 10 mg/kg/d 
 
0,01 ml/g body 
weight 

Pa d1-5 & E 
d6-10 
 
Pa d1-5 + P 
d6-10 
 
Pa d1-5 + D 
d6-10 
 
Or both on 
the same 
days d1-5 
 

Antitumor 
activity, 
evaluation 
of toxicity  

Adult male CDF1 
mice, M-109 
murine lung 
carcinoma were 
maintained in 
adult female 
BALBc mice and 
subcutaneously 
implanted in 
CDF1 mice  

Combination of Pa 
(24 mg/kg/d, d1-5) 
followed by P 
(2mg/kg/, d 6-10) 
showed a 
significant tumor 
growth delay, 
additive effect of P! 
Reverse sequence 
of this combination 
or a higher dose of 
P caused toxic 
deaths of all mice, 
also possible to 
administer Pa and P 
at the same time 
(d1-5) 
 
P alone causes no 
toxic deaths (2 and 
4 mg/kg) 
 
Combination of Pa 
(24 mg/kg d1-5) 
and E (18mg/kg, 
d6-10) is optimal 
but also sequence 
dependent!! 
Reverse sequence 
or administration of 
E at 36 mg/kg 
caused toxic death 
of all mice.  
 
Pa and D 
combinations do 
not reveal any toxic 
deaths, no sequence 
dependency   

Toxic death of the 
mice if the drugs are 
given in a reverse 
combination, Pa has 
to be administered 
before E or P!! 

Maximum tolerable 
dose (MTD) of E 
18mg/kg (d1-5)  
 
To avoid toxic deaths, 
MTDs should not be 
used if drugs are 
combined. 
 
Often the 
administration on the 
same day is more 
toxic compared to an 
administration on 
different days 
 
Pa was administered 
over a period of about 
1 min, the other drugs 
and saline about 15s 

(8) D 

 

No i.p. or i.v. 
 
i.p. 4 mg/kg 
q4dx3 or 8 
mg/kg q7dx2 
 
i.v. 8 mg/kg 
q4dx3, 10 
mg/kg q7dx2 

Q4dx3 (4 
days with 3 
cycles) or 
q7dx2 (7 
days with 2 
cycles) 

Antitumor 
activity, 
tumor 
regression 

Female Balb c 
nu/nu mice, 
implantation of 
human tumor 
cell lines 
(L2987, MCF7) 

Maximal 
antitumoral activity 
of D when 
administered i.v. 6-
8mg/kg Q4dx3 or 
8-10mg/kg q7dx2, 
maximum tolerable 
dose depends on 
application route 
and dose, with 
higher doses also 
higher lethality 

Single injection of 12 
mg/kg causes a 
lethality of 22% 

-- 

(9) 
 

P, E, D, 

Pa 

 

No i.v. 
 
P: Q1d: 8-
12mg/kg, 
Q1dx5: 2,5-5 
mg/kg 
 
E: Q1dx5 12,5 
mg/kg 
 
D: Q1d 12-16 
mg/kg, Q4dx3 
7,5 mg/kg 
 
Pa: Q4dx3: 11, 
22, 33mg/kg 
 
 
 

See route of 
administrat
ion and 
dosage 

Antitumor
al activity 

Female nude 
mice with 
BALB/c 
background, 
inoculation of 
mice with many 
different tumor 
cell lines 
(subcutaneous 
or intradermal) 

Antitumoral activity 
dependent on 
substance and 
tumor, dose 
schedules are 
important!! 

D: Q1d 16mg/kg 4/7 
Mäusen dead  
P: Q1d,  1/7 Mäusen 
dead 
 
 

Dosage of Pa is quite 
high? 

(10) D No i.v. 
 
D: 2x 8mg/kg, 
d10 and 17 
 
0,2 ml/20g 
body weight 

d10 & 17 Compariso
n to an 
albumin-
bound 
prodrug, 
tumor 
developme
nt 

Female NMRI 
nu/nu, 
subcutaneous 
implantation of 
MDA MB 435 
tumor cells 

Standard and 
maximum tolerated 
dose of doxorubicin 
2x 8mg/kg in nude 
mice models!  

Higher doses than 
2x8mg/kg lead to 
unacceptable toxicity 
and mortality 

--- 
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(11) D, LD No i.v.,  
2x 4,8,12 
mg/kg  

Q7dx2 Antitumor
al activity 

NMRI nu/nu, 
different solid 
human tumor 
xenografts i.e. 
renal RXF944 

--- D at 12 mg/kg toxic, 
5/7 mice dead, no 
toxic deaths at 8 
mg/kg, but body 
weight loss of 8% 

--- 

(12) D No i.v., 6.5 mg/kg d1,8,15 Plasma and 
doxorubici
n levels 
after 
1,4,24h i.v. 
injection 

Male DD/S 
strain, SC115 
subcutaneous 
injection 

Higher tumor-
associated drug 
level with LD, dose 
dependent decrease 
in the tumor 
growth rate 

Maximum tolerable 
dose in a multiple 
dose therapy regimen 
is 6.5 mg/kg, resulted 
here in one toxic 
death. 13 mg/kg 
cause a 70% 
mortality rate 

--- 

(13) Pa  No i.v. 
 
2-20mg/kg 

Single bolus 
injection 

Pharmako
kinetic 
parameter
s, plasma 
samples, 
testing of 
different 
vehicles 
for 
paclitaxel 

Female FVB 
mice, 10-14 
weeks 

Pharmakokinetic 
parameters 
dependent on 
solvent, nonlinear 
pharmacokinetic 
parameters with 
Cremophor EL 

Maximum dose that 
can be administered 
to mice by i.v. bolus 
injection is 20mg/kg, 
dictated by the acute 
lethal toxicity of the 
vehicle Cremophor EL 

Formulations for Pa: 
- Cremophor EL + 
EtOH 
- Tween 80 + EtOH + 
NaCl 
- Dimethylacetamide 
 

(14) Pa No i.p., 13 mg/kg 
 

5 times, 
intervals of 
3 days, 
controls 
were 
treated 
with 
distilled 
water 

Tumor 
developme
nt, 
immunohis
to-
chemical 
expression 
of CD31 
and VEGF, 
real-time 
PCR 

Female BALB c 
nude mice, 6-8 
weeks old, 
human OSCC 
cell line 

Pa showed an 
inhibitory effect on 
the growth of 
transplanted 
human OSCC and 
reduced the 
immunohistochemi
cal expression of 
VEGF and CD31 and 
VEGF-RNA 
 

-- Mice were killed 30 
days after drug 
treatment 

(15) Pa No i.p. 
4.5, 18, 36 
mg/kg 

d1,5,9 60-day 
cures 

CDF femal mice, 
intraperitoneal 
implantation of 
P388 murine 
leukemia cells 
 

Combination of Pa 
with Vinorelbine 
can improve 
survival 

-- Highest nontoxic Pa 
dose was 36 mg/kg, 
43% increase in live 
span 

(16) P, E  Single 
substanc
es & 
combinat
ion of P 
and E 

i.p. 
P: 2-5 mg/kg 
E: 10-30 
mg/kg 

Single 
treatment 

Tumor 
volume, 
growth 
ratio 

BALBc nu/nu 
mice, 
inoculation with 
SBC-1, SBC-3 
and SBC-5 cells  

Neither P nor E 
showed significant 
effects against any 
tumor, marked 
antitumoral effects 
were observed in 
the groups treated 
with 5mg/kg P and 
30mg/kg E 

5mg/kg P and 30 
mg/kg E were 
considered to be the 
maximum acceptable 
doses in nude mice 

-- 

(17) P No i.p. 
 
P: 6mg/kg 

d1,5,9 Tumor 
developme
nt 

BALB c nu/nu 
mice, different 
human lung 
tumor 
xenografts 

-- Weight loss, when P is 
combined with CPT-
11, dose is 3 mg/kg! 

With this dosage all 
mice in all the 
treatment groups 
survived during the 
experiments 

(18) D, Pa Single 
substanc
es & 
combinat
ion of D 
and Pa 

i.v. 
D: 10mg/kg  
Pa: 25 mg/kg 

-- Pharmako
kinetic 
studies, 
investigati
on of 
serum and 
heart, lung, 
liver, 
kidneys 
and spleen  

Male CDF1 mice 
 
 
 
 

Much higher 
accumulation in the 
organs when D and 
Pa are combined 

Higher incidence of 
cardiotoxicity when 
Pa and D are 
combined, 
pharmacokinetic 
interaction 

D was injected just 
before Pa was 
injected 

(19) D, Pa Single 
substanc
es & 
combinat
ion of D 
and Pa 

i.v. 
D: 6mg/kg 
Pa: 10mg/kg 

Single 
treatment, 
determinati
on of 
experiment 
after 24h  

Pharmako
kinetic 
studies, 
investigati
on of 
serum and 
heart, liver, 
kidneys 
and 
intestine 

Female BALB/c 
mice, 8-10 
weeks 
 

Combined 
treatment has 
effects in drug 
levels in liver and 
intestine but not in 
kidney and heart  

-- Interaction of D and 
Pa is due to both 
drugs being 
substrates for PGP 
and each drug serves 
as a competitive 
inhibitor, but there 
are controversial 
studies! Sequence 
dependency, D should 
be given before Pa 

(20) D, Pa No i.p. 
D and Pa: 
repeated 
administration 
2 mg/kg 
single 
administration 
15 mg/kg 
 

d1-9 Effects in 
ko-mice, 
apoptosis 
analysis, 
tumor 
developme
nt 

P53 -/- mice, 
C57Bl6 

-- MTD for a single 
injection 10mg/kg D 
and 20mg/kg Pa 

-- 

(21) E, P, D 

 

No i.v. or i.p. 
 
E: 0.3-30 
mg/kg 
P: 0.1-10 
mg/kg 

Single or 
repeated 
injection 
(for 10d) 

Tumor 
developme
nt, toxicity 

female CDF1 
mice, BDF1 and 
CD-1 mice 

-- LD50 in CDF1 mice 
single injection 
E: 88 mg/kg 
D: 45 mg/kg 
P: 15 mg/kg 
 

-- 
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D: 0.3-10 
mg/kg 

LD50 in CDF1 mice 
repeated injection 
(for 10d) 
E: 14 mg/kg 
D: 9 mg/kg 
P: 3 mg/kg 
 

(22) Pa No i.p. 
10mg/kg 

Single dose Tumor 
growth 
delay, 
effect of 
protein 
deficient 
diet on 
therapeuti
c activity 

Female swiss 
albino mice 
i.p. inoculated 
with Ehrlich 
ascites cells 

Significant tumor 
reduction in 
normally-fed 
animals 

24h after Pa 
administration there 
was a significant 
increase in serum 
LDH activity, after 
72h the LDH return to 
nearly normal level  

Pa treatment is 
known to open the L-
type Ca channels and 
can cause cardiac 
damage and 
contraction failure.  
Blood samples after 
24, 48 and 72h 

(23) Pa, P 

 

Single 
substanc
es & 
combinat
ion of Pa 
and P 

Pa: i.v., 
40mg/kg 
P: i.p., 
10mg/kg 

Different 
settings 

Investigati
on of drug 
combinatio
ns and 
application 
interval, 
tumor 
growth, 
histology  

Male 
C3Hf/mice,3-4 
months old, 
transplantation 
of OCa-I 

-- Sequence dependence 
of Pa and P! Pa and P 
as single agents cause 
no mortality, Pa 
caused no observable 
morbidity, P showed 
transient signs of 
toxicity with ruffling 
of the hair. Pa + P 
2/47 mice dead, P + 
Pa 11/47 dead 
 
 

Pa followed by P was 
more effective than P 
followed by Pa, 
maximum 
enhancement of 
cisplatin effectiveness 
was achieved by 
treatment with 
paclitaxel 48 earlier  

(24) D, LD No i.v. 
D: MTD 18 
mg/kg 
LD: 55mg/kg 

Single dose Pharmako
kinetic 
studies, 
tumor 
developme
nt 

Female BDF-1 
mice, 
subcutaneous 
Lewis Lung 
Carcinoma 

-- Estimated maximum 
tolerable dose around 
20mg/kg 

-- 

 
 

Abbreviations: D: Doxorubicin, P: Cisplatin, E: Etoposide, Pa: Paclitaxel, i.p.: intraperitoneal, i.v.: intravenous, mg/kg/d: milligram per kilogram 
bodyweight per day, d: day, MTD: maximum tolerable dose 
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