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Abstract

Background: Accidental intrathecal vincris-
tine (VCR) administration results in severe
neurotoxicity, usually fatal in outcome. No
specific therapy for initrathecal VCR toxicity
has been reported so far. In our recent report,
complete in vitro degradation of VCR by hy-
pochlorous acid (HOCI) was demonstrated.
Methods: In this comparative study, we ex-
amined the in vivo effectivity of HOCI in the
cerebrospinal fluid of 24 New Zealand rab-
bits following intracisternal VCR administra-
tion. Results: There were no significant clini-
cal or histopathologic abnormalities in the
control and HOCI groups; however, multiple
necrotic foci on histopathological examina-

tion of brain sections in the VCR group were
determined. There were significantly lower
numbers of necrotic foci in brain sections of
rabbits which received HOCI administration
than those without therapy. Conclusion: Our
results indicate that HOCI may reduce VCR

neurotoxicity.
Copyright © 2000 S. Karger AG, Basel

Introduction

Vincristine (VCR) is widely used as a che-
motherapeutic agent for the treatment of var-
ious malignancies. It is used only via an intra-
venous route for systemic chemotherapy; in
rare instances, it is accidentally administered
via an intrathecal route. Intrathecal VCR ad-
ministration is contraindicated because of
fatal neurotoxicity [1-4]. There have been
many therapeutic trials for the reduction of
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Fig. 1. A necrotic focus in a brain
parenchyma. HE. x 50.

intrathecal VCR toxicity, but this is usually
ineffective [5-8]. No antidote for VCR has
been presented so far, excluding our recent
report concerning in vitro degradation of
VCR by hypochlorous acid (HOCI) [9]. This
study yielded no specific therapy for acci-
dental intrathecal VCR administration. We
aimed to reduce the neurotoxic effects of acci-
dentally administered intrathecal VCR using
HOCL In this experimental preliminary
study, we investigated the in vivo effectivity
of HOCI against intrathecal VCR toxicity in
New Zealand rabbits.

Materials and Methods

Chemicals

Vincristine sulfate was purchased from David Bull
Laboratories (Mulgrave, Victoria, Australia) and sodi-
um hypochloride (5%) from Fisher Scientific (Pitts-
burgh, Pa., USA).

Animals

Twenty-four New Zealand rabbits (1,850-2,600 g
body weight) were obtained from the Elazig Animal
Research Center.

Salvage Therapy for Accidental
Vincristine Administration

The rabbits were divided into four groups as fol-
lows: control, HOCl, VCR and VCR plus HOCIl. We
administered 0.5 ml of saline to the control group, 3
umol/kg HOCI in 0.5 ml of saline to the HOCI group,
0.05 pmol/kg VCR in 0.5ml of saline to the VCR
group and 3 umol/kg HOCI in 0.25 ml of saline fol-
lowed 5 min later by 0.05 pmol/kg VCR in 0.25 ml of
saline to the VCR plus HOCI group. All medications
were given through cisterna magna puncture under
ketamine anesthesia.

All animals were observed for extremity paralysis,
nystagmus, convulsion, respiration performance and
consciousness and were sacrificed following ketamine-
xylazine anesthesia on the 4th day. The brains of the
rabbits were totally removed and dissected on the sag-
ittal plane. Specimens were fixed in 10% formalde-
hyde for at least 5 days. After fixation, the specimens
were processed in the usual manner and embedded in
paraffin. Five-micrometer-thick slides were obtained
and stained by the hematoxylin-eosin method. On low-
power examination, the total number of necrotic foci
of each brain section representing the whole brain on
the sagittal plane were counted (fig. 1), then the degree
of meningeal and periventricular lymphocytic infiltra-
tion was assessed as mild, moderate or severe (fig. 2).

Statistical Analysis
Statistical evaluation was performed using the
Mann-Whitney U test.

Chemotherapy 2000;46:322-326 323
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Fig. 2. Dense periventricular lym-
phocytic infiltration. HE. x 50.

Results

There were no clinical abnormalities in the
control and HOCI group after observation for
4 days.

Quadriparesis developed within 18-24 h
and progressed to quadriplegia on the 2nd day
in all rabbits of the VCR group. Quadriparesis
occurred within 36-48 h of VCR administra-
tion but did not progress to quadriplegia in
the VCR plus HOCI group. While there was
only tachypnea in the VCR plus HOCI group,
dyspnea and irregular respiration occurred on
the 4th day in the VCR group. On the 4th day
after VCR administration, all rabbits in the
VCR group became comatose, whereas only a
lethargic picture was observed in 4 rabbits in
the VCR plus HOCI group during the same
period (table 1). No nystagmus or convulsive
fits were detected in any of the groups.

There was no histopathologic abnormality
in brain sections of the control group. Lym-
phocytic infiltrations in periventricular, peri-
vascular and leptomeningeal areas were de-
tected in other groups. The infiltration was

324 Chemotherapy 2000;46:322-326

mild, moderate and severe in the HOCl, VCR
plus HOCI and VCR groups, respectively.
There was a significantly lower number of
necrotic foci in brain sections of rabbits in the
VCR plus HOCI group compared with the
VCR group (p < 0.01) (table 2). We could not
detect necrotic foci in brain sections of the

HOCI group.

Discussion

Accidental intrathecal VCR administra-
tion is a life-threatening condition and re-
mains an unsolved problem. Intrathecal VCR
administration has been fatal in all reported
cases except for 3, in which aggressive treat-
ment was undertaken with CSF replacement;
1 of these, treated with CSF exchange through
immediate ventriculostomy, survived with-
out neurologic sequelae [1-5]. Other thera-
pies, such as CSF aspiration by lumbar punc-
ture, administration of glutamic acid, folinic
acid, pyridoxine, hydrocortisone and dexa-
methasone, are empirical [5-8].

Ozgen et al.
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Table 1. Clinical findings of the VCR versus VCR plus HOCI group

No. = Group
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respiration

VCR
VCR
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Table 2. Histopathological findings of the VCR versus VCR plus HOCI group

No: .

Periventricular

Group Perivascular Leptomeningeal “ Necrotic
filtration infiltration ‘
1 VCR + - ++ 3
2 VCR ++ +++ 6
3 VCR ++ ++ ++ 3
4 VCR ++ + ++ 3
5 VCR + + + 9
6 VCR ++ ++ ++ 3
7 VCR+HOCI + + + 0
8 VCR+HOCI + + + 1
9 VCR+HOCI + + + 1
10 VCR+HOCI + - + 0
11 VCR+HOCI ++ + ++ 0
12 VCR+HOCI ++ + + 1

Complete degradation of VCR by HOCI
has been reported in our previous study [9].
The mechanism by which HOCI degrades
VCR, and dose and time standardization of
HOCI for intrathecal VCR toxicity are not
known. We used a systemic therapeutic dose
of VCR as the intrathecal dose and an HOCI

Salvage Therapy for Accidental
Vincristine Administration

dose according to previous in vitro experi-
ences. These doses of VCR and HOCI may be
inappropriate and may have limited effects
for the reduction of VCR toxicity. The dose
and timing of HOCI administration need fur-
ther investigation.

Chemotherapy 2000;46:322-326 325
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Clinical findings of intrathecal VCR ad-
ministration are headache, extremity paraly-
sis/plegia, loss of deep tendon reflexes, uri-
nary retention, fever, somnolence/lethargy/
coma, hearing loss, diplopia, dysphagia, respi-
ratory difficulties, convulsion and nystagmus
[2, 3, 5, 6, 10]. We did not perform observa-
tions of headache, deep tendon reflexes, hear-
ing loss, urinary retention, fever, diplopia and
dysphagia because of technical difficulties.
We detected paralysis/plegia, lethargy/coma
and respiratory difficulties mainly in the VCR
group, in which these findings were more
severe than in the VCR plus HOCI group. Our
clinical findings indicate that HOCl may inac-
tivate VCR in vivo.

Williams et al. [2] reported that intrathecal
VCR administration results in chemical lep-
tomeningitis and focal ventriculitis with un-
derlying necrotizing cerebritis of the brain
stem and cerebellar cortex on postmortem
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