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INTRODUCTION

Antimetabolites have a definite role in systemic

chemotherapy of malignant diseases (3,4,15,29,31).

Methotrexate is the most commonly used antimetabolite,

which competes with folic acid for the enzyme dihydrofo-

late reductase (5), blocks the formation of tetrahydrofolic

acid compounds and cell division (11,30). This drug has

shown dramatic results in the treatment of acute lym-

phoblastic leukemia (18,27), lymphomas (14), osteogenic

sarcoma (20), squamous cell carcinoma of head and neck

(23) and breast cancer (8). However, the dose of the drug

has frequently to be reduced or the drug had to be totally

stopped, due to supervening toxicity, resulting directly from

the drug use (24), which even persisted with citrovorum

factor (21). This means that strategy to get maximum ther-

apeutic response with minimum toxicities still requires

exploration. Alpha-tocopherol has received considerable

attention, because of its role against carcinogenesis

(2,6,7,10,17,22,25,33,35). It is found to be low in patients

developing anticancer drug toxicities (1,12) and has

proved to act against the development of these toxicities

(32,36).

PATIENTS AND METHODS
Twenty six patients were chosen for this study. They were

randomly selected, and were on prolong Methotrexate therapy. All

had established diagnosis of head and neck cancers and were in

stage 3 or 4. They had received radiation and were on Methotrex-

ate therapy due to residue or recurrence. They were receiving 50

mg Methotrexate intravenously fortnightly.

Karnofsky scale was applied to grade their physical status.

WHO criteria of drug toxicities was used to note their apparent tox-

icities. The important informations about their treatment were

obtained from their hospital medical records. Before randomiza-

tion, about 7 cc of blood was collected from each patient, from a

prominent cubital vein, by disposable syringe. The collection was
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SUMMARY: Methotrexate is the most commonly used antimetabolite, frequently producing dramatic results
in a number of malignant diseases. However, the efficacy of the drug becomes limited due to unexpected and
apparently quite sudden severe toxicity, which even persists despite the administration of citrovorum factor.
Since alpha-tocopherol has been found to play a significant role against the development of anticancer therapy
induced toxicities, a double blind study is conducted on twenty six patients, who were on prolonged Methotrex-
ate therapy, for residue or recurrence of their head and neck malignancies. A significant decrease in renal tox-
icity is noted in patients who received alpha-tocopherol. Antioxidant action of alpha tocopherol probably plays
an important role in this regard.
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fourteen days after the last Methotrexate intravenous therapy.

Each sample was divided into two glass bottles, 2 cc in one,

having an equal amount of heparin and 5 cc in other, without any

anticoagulant and were used to determine important hematologi-

cal and other parameters respectively. Renal parameters viz. urea

and creatinine and hepatic parameters viz. bilirubin, SGPT and

alkaline phosphatase were assessed by specific Merck Kits on

autoanalyzer, within twenty four hours of collections.

After baseline data, the patients were randomized into two

groups A and B and were given idintical capsules, having alpha-

tocopherol acetate or placebo (200 mg in each). These patients

were prescribed capsules thrice daily upto fourteen days. During

this period the patients continuously received their Methotrexate

therapy according to the protocol. After completion of the last day

the blood samples of these patients, were collected again and

treated in the previous manner to measure their hematological,

hepatic and renal parameters again.

RESULTS

Table 1 shows characteristics of the patients.

Table 2 presents gross toxicities noted according to

Table 1: General characteristic of the patients.

Table 2: Drug related Gross Toxicities.

Table 3: Comparison of toxicities between groups A and B patients after 15 days of drug treatment.

*Percentage of patients (No. of patients showing response/total no. of patients).

Toxicity

Group A
(Receiving alpha-tocopherol)

Group B
(Receiving placebo)

Improvement Impairment Improvement Impairment

Hematological Hb
RBC
WBC
Platelets

NIL
NIL

37.50
37.50

(00/8)*
(0/8)

(03/08)
(03/08)

62.50
50.00
37.50
37.50

(05/8)
(04/08)
(03/08)
(03/08)

42.80
50.00
25.00
37.50

(03/07)
(04/08)
(02/08)
(03/08)

42.80
25.00
50.00
50.00

(03/07)
(02/08)
(04/08)
(04/08)

Renal Urea
Creatinine
Bilirubin

11.11
44.44
NIL

(01/09)
(04/09)
(00/09)

22.22
11.11
33.30

(02/09)
(01/09)
(03/09)

NIL
14.28
NIL

(00/07)
(01/07)
(00/08)

42.85
57.14
12.50

(03/07)
(04/07)
(01/08)

Hepatic SGPT
Alkaline
phosphatase

11.11

33.33

(01/09)
(03/09)

33.30

22.22

(03/09)
(02/09)

12.50

12.50

(01/08)
(01/08)

25.00

NIL

(02/08)
(00/08)

No. of Patients entered

in the study

Mean age

Sex

Site of lesion

(Residue or Recurrence)

Karnophsky score

Average duration of

methotrexate treatment

Average total dose

given

Minimum drug free

interval

26

57,33 years

Male-15, Female-11

Head and Neck

Between 60-90

6.37 months

412.50 mg

15 days

No. Toxicity

Group A

(Receiving alpha-tocopherol)

Group B

(Receiving placebo)

Before

treatment

After

treatment

Before

treatment

After

treatment

1 Loss of hair

2 Consciousness

3 Fever

4 Oral ulceration

5 Nausea and

vomitting

6 Allergy

7 Cutaneous

8 Hemorhage

9 Pain

(treatment related)

10 Peripheral

Neurotoxicity

11 Hematuria

12 Diarrhoea

13 Constipation

14 Infection

None

Alert

None

None

None

None

None

None

None

None

None

None

None

None

None

Alert

None

None

None

None

None

None

None

None

None

None

None

None

None

Alert

None

None

None

None

None

None

None

None

None

None

None

None

None

Alert

None

None

None

None

None

None

None

None

None

None

None

None
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WHO criteria. No significant toxicities were present, before

and after the therapy in the patients of both the groups.

Table 3 shows comparison of toxicity distributions

between groups A and B patients. An improvement in

renal toxicity, presented by decreased urea and creatinine

levels, was noted in group A patients.

Table 4 presents comparison of toxicity levels in

group A and B patients. No statistically significant differ-

ence (p>0.05) was found in hematological and hepatic

parameters of groups A and B patients, before and after

the therapy. A statistically significant raise (p<0.05) was

noted in urea and creatinine levels in group B but not in

group A patients, after the therapy, showing a protective

role of alpha-tocopherol.

DISCUSSION

An evaluation of results of this study leads to point a

significant role of alpha-tocopherol in reducing renal toxic-

ity, induced by Methotrexate. It is an important finding,

because other toxic effects of Methotrexate are also, found

to be related to its delayed renal excretion (34).

The nephrotoxicity of Methotrexate is a result of its

excretion through the kidneys and its interaction with the

renal tissue. Animal studies have shown, that up to 90 per-

cent of the drug may be cleared from the kidneys, nine

hours after short term intra-arterial or intravenous infu-

sions. This clearance is delayed when the drug causes

functional and morphological changes in the epithelium of

the convulated tubules (13). Its precipitation in the distal

tubules may result in tubular dilatation, oliguria, and

anurea (28). These complications lead to slow clearance

of the drug and so accentuate the toxic reactions effecting

the other body systems. Therefore the other toxicities of

the drug can be reduced by reducing its renal toxicities.

Although we are unable to draw a definite result for hema-

tological and hepatic toxicities, from our data, but a con-

vincing support to this fact is provided by less impairment

but more improvement as is seen in case of leucocytes

and platelets counts and alkaline phosphatase levels.

In Rhesus monkeys, crystalline deposits of

Methotrexate and Methotrexate derived material have

been demonstrated, after therapy (19). Most of the nonpro-

tein bound drug remaining in the monkey kidney after 24

hours (77 percent) represents the 7-hydroxymethotrexate

metabolite (19). According to our current understanding,

most of the nephrotoxicity would appear to be due to dep-

osition of these crystals in the renal tubules (19). Antioxi-

dant action of alpha-tocopherol either inhibits formation of

these crystals or prevents cellular damage due to free rad-

icals (16) in urinary tubules, a fact, which has already been

proved in case of cardiotoxicity induced by adriamycin

(26).
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Table 4: Comparison of toxicity levels between groups A and B patients.

* Mean±SD (No. of patients).

Toxicity Profile

Group A

(Receiving alpha-tocopherol)

Group B

(Receiving placebo)

Before therapy After therapy Before therapy After therapy

Hematological Hb (mg%)

RBC (x106/cm3)

WBC (x103/cm3)

Platelets(x103/cm3)

12.18±1.88 (08)*

5.55±0.67 (08)

9.21±2.61  (08)

469.62±177.18  (08)

11.10±2.241 (08)

5.04±0.93 (08)

9.33±2.76 (08)

415.00±163.74 (08)

10.81±2.08 (07)

4.56±1.09 (08)

8.37±3.38 (08)

421.25±167.08 (08)

10.62±1.72 (07)

4.57±1.01 (08)

8.26±4.17 (08)

440.62±159.85 (08)

Renal Urea (mg%)

Cneatinine (mg%)

24.33±12.80 (09)

0.90±0.259 (09)

24.44±11.20 (09)

0.85±0.267 (09)

25.00±10.14 (07)

1.06±0.23 (07)

34.42±17.12 (07)

1.16±1980.39 (07)

Hepatic Bilirubin (mg%)

SGPT (µ/L)

Alkaline phosphatase (µ/L)

0.53±0.12 (09)

21.77±9.24 (09)

277.66±78.71 (09)

0.60±0.11 (09)

24.77±13.92 (09)

252.55±65.51 (09)

0.50±0.08 (08)

19.22±8.08 (08)

175.75±52.72 (08)

0.53±0.11 (08)

18.72±8.39 (08)

165.37±39.34 (08)
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