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VDS is a new semisynthetic vinca alkaloid, which can 
be prepared either from VBL sulfate or from desacetyl- 
vinblastine (B 2, H 1). It has a wider spectrum of 
antitumor activity than VBL in animal tumor test 
systems, and a toxicity somewhere between that of 
VCR and that of VBL [38, 41]. 

According to the structural formula of VDS (23 
amino -4-deacetoxy-23 - demethoxy-4-hydroxy-vinca- 
leucoblastine sulfuric acid salt), the C-23 position of 
VDS has an amino group instead of the methoxy 
group in VBL, and the C-4 position of VBL is de- 
acetylated and bears a hydroxy group in the VDS mo- 
lecule. In contrast to VCR, the N-linked substituent 
in the vindoline portion of VDS and of VBL is a 
methyl group, and not a formyl group as in VCR. 

Despite the minimal chemical differences within 
the vinca derivatives a high stereochemical specificity 
is required for specific antitumor activity: in the Ridge- 
way osteogenic sarcoma and in the Gardener lympho- 
sarcoma the following order of antineoplastic activity 
was observed [1]. VCR; Vindesine=deacetylvin- 
blastinehydrazide; Deacetylvinblastine; Dihydro- 
vindesine; C-18-Decarbomethoxyvindesine; VBL. 

VDS has a similar activity to VCR against the 
P 388 leukemia, the P 1534 (J) (sc) leukemia, and the 
CA-755 mammary carcinoma. VDS increased the 
median survival and lifespan of mice with B-15 mela- 
noma to a greater extent than VCR and VBL. VDS, 
like VCR and VBL, showed almost no activity against 
the L 1210 leukemia and against the Lewis lung carci- 
noma [1]. 

The apparent structure-activity relationship is par- 
alleled by a structure-toxicity relationship among the 
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vinca derivatives: The acute IV LDso values in mice 
for VCR, VDS, and VBL are 2.1 mg/kg, 6.3 mg/kg, 
and 10.0 mg/kg, respectively, which means that VDS 
is considerably less toxic than VCR, but more toxic 
than VBL [40, 41]. 

The symptoms of chronic toxicity of VDS in rats, 
dogs, and monkeys consist mainly in leukopenia, 
anemia, inhibition of spermatogenesis, and dystrophy 
of the intestinal mucosa [41 ], which suggests that VDS 
causes its essential toxicity in rapidly dividing cells 
such as intestinal mucosa and bone marrow cells. 

No indications of structural or functional damage 
to nerve tissue was seen in the chronic studies with 
dogs and rats [41]. Since in phase-I studies some neuro- 
toxic effects of VDS were seen [3, 4], and since neuro- 
toxicity is recognized as a dose-limiting factor in the 
clinical use of VCR [6, 35, 42], animal models for 
assessing the neurotoxic potential of VDS would be 
very valuable. Special comparative studies have there- 
fore been carried out in chickens, cats, and monkeys. 
Chickens treated with VCR for 4 weeks showed signi- 
ficant neurotoxic symptoms. In the comparative VDS 
group no other signs of toxicity than lethargy 
were found Todd et al. (submitted for publication). 
In cats and monkeys similar results, i.e., a lower neuro- 
toxic potential of VDS than of VCR, were observed. 
Additionally, the time necessary to block in vitro fast 
axoplasmic transport of newly synthesized proteins 
was greater for VDS and VBL than for VCR, suggest- 
ing that the potency of VCR is twice that of VDS and 
VBL [27]. 

Tissue distribution studies indicate that VDS con- 
centrations in rat peripheral nerve and spleen, lung, 
liver, lymph nodes, and other tissues except spinal 
cord and brain, rapidly built up to values several times 
higher than those in plasma [7]. H3-Vindesine was 
cleared from rat tissues with half-lives between 13 h 
(sciatic nerve), which is similar to the plasma half-life 
(16 h), and 45 h (brain) [7]. 
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The apparent structure-toxicity and structure-ac- 
tivity relationships cannot be explained simply by the 
interaction ofvinca derivatives with tubulin. The inter- 
action with tubulin has been claimed as the responsible 
mechanism of cytolytic activity [28, 30, 37, 43], but it 
appears to occur in vitro with almost the same ef- 
ficacy for the individual vinca compounds [31]. Ad- 
ditional factors acting in vivo seem to be involved in 
the biological activity of vinca alkaloids: S, the pene- 
tration rate of drugs through lipoid structures such as 
membranes and myelin, is determined by their physi- 
cochemical properties, which are significantly in- 
fluenced by the polarity of acidic or basic substituents 
[17]. Since the C4 and C23 substituents of VDS differ 
chemically and in polarity from the corresponding 
VBL and VCR substituents, comparative pharmaco- 
kinetics of the vinca derivatives, as determined by 
Nelson and Dyke [10, 25] with a radioimmunoassay 
[34], may contribute to a better understanding of the 
biological effects of vinca alkaloids. 

Radioimmunologically determined serum VDS 
concentrations in cancer patients followed a typical 
triphasic decay with time curve when the data were 
plotted semilogarithmically [10]. The triphasic serum 
decay curve is compatible with an open three-compart- 
ment model. The rapid initial decay half-life of VDS 
is only 0.038 h, and is followed by a fl-phase half-life 
of 0.0822 h and a terminal elimination half-life of 
24.33 h [10]. A comparison of the mean pharmaco- 
kinetic parameters in man [10] revealed a shorter fl- 
phase half-life and a minor retention of VDS in tissues 
compared with VCR [10, 25]. 

The comparative pharmacokinetics of the vinca 
derivatives pose the question as to whether once-weekly 
administration, which is common for VCR and VBL, 
is correct for all the vinca alkaloids. The bolus IV 
dose of 3 mg/m z VDS once weekly was certainly well 
tolerated [9, 26]. Twice-weekly dosing of VDS was 
applied on spaced days by Dyke [9], and, on con- 
secutive days by Mathb et al. [23]. Holland et al. [16] 
gave 24-h infusions of VDS and Tan et al. [39] used 
five daily injections of VDS. At present no direct com- 
parison of toxicity has been made between the differ- 
ent administration schedules. 

The limiting side effect of VDS is neutropenia [10, 
23, 32]. Neutropenia is dose- and schedule-related [13], 
and changes in total white cell count and in the poly- 
morphonuclear leukocyte count with time are similar 
to those caused by VBL [10]. 

The effect of VDS on thrombocytes seems to be 
more frequently a platelet-sparing effect [13] or throm- 
bocytosis [9, 10, 32] than thrombocytopenia [23, 13] 
(after more than once-weekly administration). 

Neurotoxic side effects are probably less in degree 
than with VCR [18, 11, 20, 44], and seem to be more 

severe when VDS has been given twice weekly instead 
of once weekly [11]. Up to 3 mg VDS/m 2 probalby has 
no intolerable side effects, since bone marrow depres- 
sion and neurologic side effects are minimal with this 
dose [26]. Depression of deep tendon reflexes without 
any concomitant electroneurologic changes is the early 
and only consistent finding [26]. No change of muscle 
strength or vibration sensitivity, no motor impairment, 
and a normal sensory nerve action potential amplitude 
was seen after doses of VDS up to 3 mg/m 2 [26]. 
Paresthesia was noted in about 40~  of patients [10, 
9, 32, 33], and in some cases this was combined with 
muscle weakness and of prolonged duration [13]. Mild 
paresthesia, jaw pain, and myalgias not interfering 
with normal functioning were relatively frequently ob- 
served. Transient generalized musculoskeletal dis- 
comfort has also occurred. According to Young [44], 
the overall tolerance of VDS was considerably better 
than that of VCR, since on average 15 VDS doses 
( 3 -  4 mg/m z per week) were tolerated. 

Constipation is reported to occur with frequencies 
varying from 18~ [10, 9, 32] to 87~  [131. Alopecia, 
often of the slowly progressing type, was observed on 
average in 50~ of patients [10, 13, 32]. 

Less than 15~ of patients experienced nausea, 
diarrhea [33, 13], and/or phlebitis [13]. A maculo- 
papular skin rash appearing after two injections and 
disappearing as treatment continued [32] was seen in 
3 of 47 patients [32], and was also observed by Math6 
[23]. 

A summary of clinical trial data from investigators 
in the United States and Europe up to February 1978 
[9] reveals a high proportion of remissions in acute 
lymphatic leukemia (15 C R + 1 7  PR out of 78). This 
includes data from Math6's group [23, 22], who ob- 
tained a 68 ~ (CR+  PR) response rate in acute lym- 
phatic leukemia [21] and a 55}/o response rate (5 CR 
+ 1 PR out of 11) in blastic crisis of myeloid leukemia 
[2a]. 

Most ALL patients, especially those with immuno- 
blastic types of acute lymphoid leukemia and of lym- 
phosarcoma, were sesistant to all previously available 
efficient drugs, including VCR [23]. In a group of 13 
ALL patients with proven resistance to VCR, six CR 
and one PR were achieved, which suggests an absence 
of cross-resistance between VCR and VDS [22, 23]. 
This is supported by the findings of Krivit et al. [19], 
who with VDS in combination with prednisone and 
L-asparaginase obtained M 1 or M 2 marrow in 11 of 
21 ALL patients resistant to VCR. 

A response rate of about 30~  was seen in acute 
myelomonocytic leukemia (AMML) (5 PR out of 13), 
Hodgkinlymphoma(5 PR out of14), andnon-Hodgkin 
lymphoma (4 C R ÷ 2  PR out of 19) according to the 
international clinical trial data [9]. This seems a some- 
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wha t  higher  response  t han  those  obta ined  by Gra l la  
et al. [ 13], and  by  Math~  for  H o d g k i n  and  n o n - H o d g k i n  
l y m p h o m a s  [23]. 

One  of  the m o s t  p romis ing  results was ob ta ined  in 
breas t  cancer  by  Powles et al. [32], who  achieved two 
CR,  four  PR,  and  five M R  in 21 patients.  In  breas t  
cancer  with soft  t issue involvement ,  l ymph  node  in- 
vo lvement ,  and  lung involvement ,  36 %, 57 % and 36 % 
responses  were seen af ter  VDS,  which are higher than  
the single-agent response  rates for  V C R  and VBL [32]. 

The  results ob ta ined  in lung cancer  are also en- 
couraging.  A par t ia l  response  ra te  o f  22 ~0 was achieved 
in 46 pat ients  wi th  lung cancer ,  wi th  an average  dura-  
t ion o f  5 m o n t h s  in a d e n o c a r c i n o m a  [13]. The  response 
rates ob ta ined  in non-small-cel l  c a r c inoma  were similar 
to those  ob ta ined  in small-cell  ca rc inoma  (2 C R  + 1 
PR/8)  [13]. Consider ing  tha t  all lung cancer  pat ients  
who  entered the phase - I I  s tudy had  received extensive 
pr ior  the rapy  including VCR,  the response  rates with 
V D S  seem to  be  c o m p a r a b l e  to those ob ta ined  with 
combina t i on  c h e m o t h e r a p y  with  convent ional  agents 
[13, 5]. Very recently,  Y o u n g  [44] repor ted  response 
rates o f  45 % (18 PR/40)  in lung cancer  after  t r ea tment  
with a c o m b i n a t i o n  of  V D S  and c is-diaminodichloro-  
p la t inum.  

Fu r the r  responses  were seen in testicular ca rc inoma  
(2 PR/13)  [9] and  in esophagea l  ca rc inoma  (2 PR/5)  
[9]. In  m e l a n o m a  response  rates o f  20% (4 PR/21 (46), 
1 C R + 4  PR/23 [33] have  been obta ined:  V D S  seems 
to be  especially useful  in advanced  m e l a n o m a  with 
visceral disease [33], where  response  to D T I C  is un- 
c o m m o n  [12]. 

The  different toxici ty profiles the apparen t ly  ab-  
sent cross-resis tance in cer tain tumors  [39, 18, 23], 
and  the differences in oncolyt ic  activity of  the vinca 
derivatives [38] all still defy explana t ion  on the grounds  
o f  their  in teract ion with either polymer iz ing  or pre- 
f o rmed  micro tubu les  [15, 8] in mal ignan t  and  non-  
ma l ignan t  cells [2, 37]. Possibly vinca alkaloids inter- 
act  not  only with tubul in  but  also with high-molecular-  
weight  prote ins  associa ted  with  tubul in  and necessary 
for  mic ro tubu le  act ivi ty [8, 2, 37]. Because o f  their 
differently po la r  subst i tuents  they m a y  also reach their 
effector sites at  different t imes and  in different con- 
centrat ions.  In  addi t ion,  var ious  metabol i tes ,  some of  
which m a y  or  m a y  no t  have  a neurotoxic  potent ia l  
and /o r  a n t i t u m o r  activity [29] m a y  cont r ibute  to the 
clinical effects and  side effect o f  vinca alkaloids.  

In  summary ,  phase - I  studies and  phase - I I  studies 
have demons t r a t ed  a n t i t u m o r  activity against  such 
advanced  hemato log ic  t umors  as acute lymphat ic  leu- 
kemia ,  acute mye lomonocy t i c  leukemia,  and blastic 
crisis o f  C M L ,  and  against  such solid tumors  as lung 
cancer,  b reas t  cancer ,  and  m e l a n o m a .  Phase - I I I  studies 
are in progress .  

In  some advanced  acute lymphoblas t ic  leukemia  
pat ients  who  are resistant  to V C R  [39, 18, 23] and  in 
some solid t u m o r  pat ients  who  are resistant  to V B L  
[24], V D S  appa rea r s  to lack cross-resistance with the 
two natura l ly  occurr ing vinca alkaloids,  as it can in- 
duce remissions in these patients.  The  toxicity of  V D S  
is seen main ly  in hematopo ie t i c  depression,  which 
limits the therapeut ic  dosage,  and  mild neurotoxici ty.  
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