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Vincristine (VCR) is widely used in the treatment of
various childhood cancers. Intravenous VCR overdose
results in severe toxicity and erroneous intratechal ad-
ministration is almost always fatal [1–3]. Nerve system
and myeloid cells are among the main targets of VCR
toxicity [3]. Although accidental systemic VCR overdose
and intratechal administration is not very rare there is no
effective treatment for this condition. There have been
some therapeutic trials such as leucovorin treatment or
plasmapheresis without major benefit [4, 5]. We have
previously shown that hypochlorous acid (HOCl) inacti-
vates VCR in the cell free in vitro system and leukemic
cell lines [6]. The results of a study conducted on pedi-
atric cancer patient serum samples were also suppor-
tive of our initial in vitro observations [7]. We also demon-
strated that HOCl could reduce neurotoxicity induced by
intratechal administration of VCR in an animal model [8].
In this study, we investigated the efficacy of HOCl for
intravenous overdose of VCR in rabbits.

Chemicals. Vincristine sulphate was purchased
from David Bull Laboratories (Australia) and sodium
hypochloride (4%) from Sigma (USA).

Animals. 24 New Zealand rabbits weighing 1700–
2650 g were obtained from Elazig Animal Research
Center in Turkey. All animal procedures were performed
according to the Helsinki declaration. The rabbits were
divided into 4 treatment groups: control, HOCl-treat-
ed, VCR-treated and treated with both HOCl and VCR
(HOCl + VCR). A central venous catheter was placed
via subclavian vein under ketamine anesthesia. 1.5 ml
of saline was administered to control group subjects,
50 micromol/kg of HOCl in 1.5 ml of saline to the HOCl
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group subjects, 0.5 micromol/kg of VCR to the VCR
group subjects and 50 micromol/kg of HOCl in 1.5 ml
of saline followed by 0.5 micromol/kg of VCR in 2 min
to the HOCl + VCR group subjects.

All rabbits were observed for extremity paralysis,
nystagmus, convulsion, respiration performance, in-
somnia and consciousness. Blood samples were col-
lected to measure serum VCR levels at 1st, 5th, 10th,
30th and 60th min following VCR administration via cen-
tral venous catheter after discharging 1ml of blood.
Serum samples were obtained immediately, frozen and
kept at –30 °C until analysis. Blood samples for bio-
chemical analysis (BUN, creatinine, AST, ALT, Na, K)
and total blood  cell count were obtained daily. Post-
mortem liver and kidney specimens were examined by
light microscope for degeneration and necrosis.

Vincristine measurement. VCR was assayed by
slight modification of the method of Tassin et al [9], both
at the beginning and end of the incubation period.  The
high pressure liquid choromatographic (HPLC) system
consisted of a Varian 9050 UV/visible detector, a 9012
ternary gradient pump (Varian-Associates, USA), a
Rheodyne 7125 injector equipped with a 100 µl loop,
and the Varian LC Star Workstation computerized soft-
ware package for analysis. A reverse phase C-18 Hibar
LiVhrocart column (5 µm, 250 x 4.0 mm) with an equiva-
lent precolumn (Merck, Germany) were utilized for all
assays. Mobile phase consisted of 66.5% 0.2 M potas-
sium dihydrogen phosphate buffer (pH 3.0) and 33.5%
HPLC grade acetonitrile as organic modifier. Absorbance
was set at 237 nm and flow rate at 0.8 ml/min at ambient
temperature. Adjustment of the organic modifier per-
centage and flow rates were required due to small par-
ticle size of the analytical column (5µm instead of 7µm)
which caused reductions in retention time that coincided
with the solvent front. Samples containing VCR were di-
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luted with HPLC grade water and 25 µl of volume was
injected.  Standards were run daily (10–0.5 µM) and were
made in duplicate with pure analytical grade VCR, linear
regression curves were calculated and unknowns de-
termined from these curves.

Statistical analysis. Statistical evaluation was per-
formed using the Fischer’s exact test, and Mann Whit-
ney U-test.

There were no clinical abnormalities observed in the
control and HOCl groups for 10 days. One subject in
VCR group and one in HOCl + VCR group were ex-
cluded due to catheterization and sampling problems.

Quadriparesis developed within 24–46 h in all rabbits
of VCR group and within 48–96 h in HOCl + VCR group,
and progressed to quadriplegia in 12 h thereafter in both
groups. 4 subjects became comatose and died on the 4th

day, one on the 5th day in VCR group. One subject died
on the 4th and 4 subjects died on the 5th day in HOCl +
VCR group. Dyspnea, tachypnea and irregular respira-
tion occurred in all animals prior to death in both groups.

Renal function stayed normal in all animals through-
out the study period. While there were no liver function
abnormalities with normal AST and ALT levels in the
control and HOCl group subjects, prominent abnorma-
lities were observed in animals in VCR and HOCl +
VCR groups (Table 1). While there was no statisticaly
significant difference for ALT levels,  AST elevation was
significantly higher in VCR group than VCR + HOCl
group (p = 0.03). There were no signs of bone marrow
suppression in the control and HOCL group subjects.
There was significant difference between VCR and
HOCl + VCR groups for the development of  thrombo-
cytopenia (< 100.000/mm3) (p = 0.03) (Table 1, Fig. 1
and 2). Although, there were more animals with severe
neutropenia (ANC < 500/mm3) in VCR group than

HOCl-VCR group, it was not statistically significant (p =
0.08) (see Table 1). There were no histological abnor-
malities in postmortem liver and kidney sections of the
animals in both groups.

VCR concentrations were undetectable at 5 min af-
ter injection in two subjects in HOCl + VCR group and
one in VCR group. In these subjects the minimum de-
tectable level (0.005) was taken as the 5 min level to
calculate the half-life (t1/2). Serum elimination half-life
was determined from reiterative fits of a one-compart-
ment model by the Micromath R-Strip program. The
0.001 time point was interpolated from the log concen-
tration vs time curve and is only an approximation for all
samples. All other time points were determined from the
HPLC analysis as described above. Initial curve fits were
performed and further analysis determined weighing fac-
tors. The results were incorporated into one-compart-
ment models and the data were reiteratively re-fit. Con-
stants were calculated and their respective errors were
determined. Following an algorithm a final quantitative
number is generated that can be used to choose an
elimination model and statistically compare this to de-
termine if model best described the elimination data. The
factor is termed the model selection criteria (MSC). Va-
lues between 2 and 6 were considered significant with
increasing value holding more weight for model selec-
tion. 2 outliers (1 from each group) were excluded. Vin-
cristine half-life was decreased by 16% in HOCl-VCR
group compared to VCR group animals (Table 2).

Accidental overdose of VCR may result in neuropa-
thy, bone marrow suppression, paralytic ileus and de-
rangements of various organs such as liver and heart
[10–13]. Neuropathy, bone marrow suppression and ele-
vation of liver enzymes were observed in animals in this
study were in accordance with the reported findings in
the literature. In spite of the increase of AST and ALT
levels, we could not observed any histopathological ab-
normalities in tissue sections. We suggest that VCR toxi-
city is not enough to create histological changes in liver.

Peripheral paralysis and death appeared to be 1 day
delayed in HOCl + VCR group compared to the VCR
group subjects. These observations indicate that HOCl

Table 2. VCR serum elimination kinetics with serum half-lives in animals 
(t1/2 – α) in VCR and HOCl + VCR groups  

Group Mean ± SD Median (range) 
VCR (min) 2.15 ± 0.84 1.85 (1.52-3.36) 
HOCl-VCR (min) 1.80 ± 1.04 1.34 (1.18-3.37) 
 

Table 1. Some laboratory indexes in the animals treated with VCR or VCR + HOCl 

Animal  ANC < 
500/mm3 

PLT < 
100.000/mm3 

AST >100 u/ ALT > 100 u/ 

VCR-treated animals 
1 + + + + 
2 + + + + 
3 + + + + 
4 + + + + 
5 + + + + 

VCR + HOCl-treated animals 
1 + - - + 
2 - - - - 
3 + + - - 
4 - - + + 
5 - - - + 
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Fig. 1. Platelet number in rabbits treated with VCR
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Fig. 2. Platelet number in rabbits treated with VCR + HOCl
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administration might delay the onset of complications.
Similarly, bone marrow suppression was more pro-
nounced in the VCR group suggesting a benefit from
HOCl administration.  The role of HOCl in the degrada-
tion of VCR was supported by the 16% decrease in the
half-life of VCR in HOCl + VCR group of animals paral-
leling the clinical and laboratory differences demonstra-
ted. These findings support a potential benefit of HOCl
against VCR toxicity mimic our previous findings [6, 7].
However, there are several issues still to be clarified in-
cluding the dose of HOCl and the schedule of HOCl ad-
ministration. Since there were no clinical and laboratory
abnormalities documented in HOCl group, the HOCl ad-
ministration appears to be relatively safe at this dose.

We previously reported that HOCl administration
might be useful for accidental intratechal VCR admini-
stration [8]. As there has been no effective treatment
for VCR overdose with significant morbidity and mor-
tality, the use of HOCl could potentially be considered
in such cases. However, the preliminary encouraging
results warrant more detailed studies before recom-
mending HOCl treatment in VCR overdose.

REFERENCES
1. Williams ME,Walker AN, Bracikowski JP, Garner L,

Wilson KD, Carpenter JT. Ascending myeloencephalopa-
thy due to intrathecal vincristine sulphate. A fatal chemo-
therapeutic  error. Cancer 1983; 51: 2041–7.

2. Gaidys WG, Dickerman JD, Walters CL, Young PC.
Intrathecal vincristine: report of a fatal case despite CNS
washout. Cancer 1983; 52: 799–801.

3. Kosmidis HV, Bouhoutsou DO, Varvoutsi  MC,
Papadatos J, Stefanidis CG, Vlachos P, Scardoutsou A,
Kostakis A. Vincristine overdose: experience with 3 pa-
tients. Ped Hem Onc 1991; 8: 171–8.

ÃÈÏÎÕËÎÐÍÀß ÊÈÑËÎÒÀ ÏÐÈ ÏÅÐÅÄÎÇÈÐÎÂÊÅ ÂÈÍÊÐÈÑÒÈÍÀ:
ÏÐÅÄÂÀÐÈÒÅËÜÍÎÅ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ

Þ. Îçãåí, M. Ñòàóò, È. Òóðêîç, Ô. Îçóãóðëó, Í.O. Êóòëó, Õ. Ñîóëó, Þ. Êîëòóêñóç,
Á. Ìèçðàê, E. Ñîíìåçãîç, C. Îçêàí, È. Ðàâèíäðàíàò, Ñ. Ñàâàçàí

Öåëü: èññëåäîâàòü âîçìîæíîñòü ïðèìåíåíèÿ ãèïîõëîðíîé êèñëîòû (HOCl) ïðè ñëó÷àéíîé ïåðåäîçèðîâêå
âèíêðèñòèíà (VCR). Ìåòîäû: 24 íîâîçåëàíäñêèõ êðîëèêîâ ðàçäåëèëè íà 4 ãðóïïû: êîíòðîëüíóþ è 3 —
ïîëó÷àâøèõ HOCl, VCR èëè êîìáèíàöèþ HOCl + VCR. Ðåçóëüòàòû: â êîíòðîëüíîé ãðóïïå æèâîòíûõ è ãðóïïå,
ïîëó÷àâøåé HOCl, êëèíè÷åñêèå è ëàáîðàòîðíûå ïàðàìåòðû áûëè íîðìàëüíûìè. Â ãðóïïàõ, ïîëó÷àâøèõ VCR
èëè HOCl + VCR, âñå æèâîòíûå ïîãèáëè âñëåäñòâèå êâàäðèïëåãèè è äûõàòåëüíîé íåäîñòàòî÷íîñòè. Â ãðóïïå,
ïîëó÷àâøåé VCR, ïîäàâëåíèå ôóíêöèé êîñòíîãî ìîçãà áûëî áîëåå âûðàæåííûì, è ïðèçíàêè íåéðîòîêñè÷íîñòè
ïîÿâèëèñü ðàíüøå, ÷åì ó æèâîòíûõ, ïîëó÷àâøèõ HOCl + VCR. Ïåðèîä ïîëóâûâåäåíèÿ VCR èç ñûâîðîòêè
êðîâè æèâîòíûõ èç ãðóïïû HOCl + VCR áûë êîðî÷å, ÷òî ñâèäåòåëüñòâîâàëî îá ó÷àñòèè ãèïîõëîðíîé êèñëîòû
â ýëèìèíàöèè âèíêðèñòèíà. Âûâîäû: ïðåäâàðèòåëüíûå ðåçóëüòàòû íàøèõ èññëåäîâàíèé óêàçûâàþò íà
âîçìîæíîñòü ïðèìåíåíèÿ ãèïîõëîðíîé êèñëîòû äëÿ ëå÷åíèÿ ñëó÷àéíîé ïåðåäîçèðîâêè âèíêðèñòèíà.
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