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A phasel trial of tocoferol monoglucosidein
patientsundergoing hemi-body radiation

ABSTRACT

Purpose: To evaluate Tocoferol monoglucoside (TMG), a water soluble vit. E. in a phase | trial, as a radiation protector in those

undergoing hemi-body radiation for disseminated disease.

Materials and Methods: Patients scheduled to receive modified hemi-body radiation were accrued for the study. Patients not
only had disseminated skeletal disease but, were heavily pretreated Seven patients were accrued for the study. Patients received 1
and 2 gms of TMG. 30-40 minutes before hemibody radiation. A dose of 600 cGy was delivered on telecobalt equipment at mid
plane. Immediate Toxicities were evaluated as well as response to pain.

Results: All the seven patients underwent radiation uneventfully. There was no drug related toxicity. Pain relief was adequate.

Conclusion: Tocoferol monoglucoside an effective antioxidant with no significant acute toxicity, when administered in a dose of 1
or 2 gms per oral route. TMG being water-soluble can have global antioxidant and radio protective effects. This needs further

clinical evaluation.
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INTRODUCTION

Injury to normal tissue is an inevitable conse-
quence of therapeutic radiation. The degree of
injury depends on dose, fraction size and radia-
tion technique. The pathogenesis of normal tis-
sue is complex and dynamic changes take place
over a period of time to manifest as acute and
late radiation reactions. Acute and chronic nor-
mal tissue reaction are dose limiting and impose
constraints on the total deliverable dose. Radia-
tion protection of normal tissues with pharma-
cological intervention, which can have consider-
able impact on clinical outcome, was first pro-
posed in 1940."

The search for an ideal radiation protector has
been going on relentlessly since 40s. Amifostine
is the only molecule to have gained a wider ac-
ceptance in the clinic.?

The mechanism of cytoprotection by amifostine
against ionizing radiation in various tissues is
complicated. Amifostine after dephosphorylation
acts as a free radical scavenger, that protects sub-
cellular components like membranes and DNA
from damage.F*

Tocoferal monoglucoside (TMG) is a water-solu-
ble vitamin E. Vitamin E is one of the most potent
free radical scavengers, which significantly re-
duces chemical damage to DNA and cell mem-

brane peroxidation.!®!

TMG like, amifostine has the potential of an effi-
cient radical scavenger, hence, a cytoprotector
against radiation induced cellular injury. This
study is the report of phase I trial of TMG in those
patients who underwent hemi-body radiation.

Pharmacology and Chemistry

Tocopherol monoglucoside (TMG) is a highly wa-
ter-soluble derivative of a-tocoferol where the
isoprenoid side chain of a-tocopherol is replaced
by a glucose moiety through a a-glycosidic bond.
Figure 1 shows structure of various Vit.E deriva-
tives. TMG has been shown to be an effective
radical scavenger with a greater intracellular
permeability due to its higher water solubility. It
is shown to be an effective DNA protector.”®

TMG is an amorphous white powder, which is
sensitive to light. It is highly soluble in water,
the solubility being 100g/100ml water. The
octanol: water coefficient of TMG is 3.5 suggest-
ing a very high lipophilicity.

The high water solubility is attributed to glucose
moiety while; higher lipophilicity could be due
to chroman unit of TMG. Figure 1 shows the struc-
ture of TMG.

TMG can be administered orally or intravenously.
TMG when administered orally reaches a peak
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plasma level within 10-15 minutes while intravenously the
plasma peak is reached instantaneously. The drug is com-
pletely eliminated within 2 hours of oral and i.v. adminis-
tration.®!

The drug when administered intraperitoneally at 1.5 gm/
kg body weight proved fatal in all the studied mice."”

Elimination has bi-exponential decay suggesting equilibra-
tion of the drug in both central and, peripheral compart-
ment at two different rates. The drug is well tolerated
though intraperitoneal administration of TMG in mice
proved to be more toxic. Oral administration of TMG up to
7g/kg body wt. was well tolerated in mice.

Mechanism of action

TMG is analogous to O-tocopherol, a compound known to
protect DNA, cell membrane and, other targets for dam-
age, by scavenging free radical. TMG with high lipophilicity
and water solubility can scavenge free radicals more effec-
tively than the parent compound. It also has a greater cel-
lular penetration.

TMG has been shown to be a radioprotector in the lab. Thym-
ine glycol concentration, a marker for radiation damage has
been shown to decrease with increasing concentration of
TMG. This suggests!'! a decrease in radiation-induced
lethality due to TMG. It has been demonstrated that TMG
can protect cells against radiation induced single strand
breaks as well as damage to cell membrane.!?

The LD, (30) for mice receiving whole body radiation in-
creased from 6 to 6.48 Gy following per oral administration
of 2g/kg of TMG. TMG has shown to be an effective radia-
tion protector in mice and in vitro experiments.*

MATERIALS AND METHODS

Patients with disseminated skeletal disease and scheduled
for modified hemi-body radiation, were accrued for this
phase I study to assess the feasibility of administering wa-
ter soluble Vit. E (TMG) as a radiation protector. Three pa-
tients with cancer of Prostate and, three other with cancer
of breast were included following documentation of previ-
ous treatment schedules and clinical details. All the patients

Table 1: Clinical profile
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qualified to be on step II analgesia management with opioid
analgesics with moderate pain. None of the patients had
fractures or neurological deficits due to metastases. Patients
underwent routine hematological checks including complete
blood counts with platelets and, serum creatinine. It was
mandatory for the patients to have had white blood counts
at a minimum of 4000 c/cc and platelets above 10°. Patients
with severe renal impairment were not eligible for this study.
Table 1 shows the clinical details of six patients included in
the study. All the patients received modified HBI. Upper HBI
included the field from root of neck to umbilicus, while, lower
HBI, included the field extending from L -, to upper third
femur. Patients were treated with parallel opposed fields
on telecobalt (Theratron 80, AECL) at 80 cms, SSD but, with-
out any compensators. The dose was calculated at maxi-
mum separation. A dose of 600 cGy single session was de-
livered to UBI while 800cGy was delivered to LBH. All pa-
tients received oral antiemetics like ondensetron 8mgs
thrice a day and half an before radiation. TMG was admin-
istered orally half an hour prior to radiation. The first four
patients received 1 gm. of TMG while three others received
2 gms.

Acute GI toxicities were scored following radiation and
hematological parameters were repeated after a week. A
WHO criterion was adopted."

RESULTS

Table 1 shows the clinical profile of patients included for
the study. All the patients were heavily pre-treated with
radiation, surgery and chemotherapy. All patients follow-
ing HBI complained of mild nausea and, further loss of ap-
petite. None of the patients showed any significant drop in
white blood count done after one week of radiation. A ten
percent drop or counts over the baseline was to be consid-
ered change due to radiation. None of the patients had fe-
brile episodes.

All patients showed improvement in pain though non-nar-
cotic analgesics were continued. All patients had accept-
able and anticipated GI and hematological toxicities, which
meant TMG, did not add to the known toxicity profile. Oral
administration of TMG was acceptable. There were no fa-
talities within 30 days of the treatment.

TMG Age Sex HBI-  Prior radiation Diagnosis
ui
lgms 79years Male U 30Gy to L.S. Spine 20Gy to Pelvis Ca. Prostate
lgms 70years Male U 56Gy 10Gy in 4F.LS30 Gy DS Ca. Prostate
lgm 50years Female U D.S. 30 GyLt. Hip 500cGyLt. Shoulder 500cGy x2L.S. Spine 500cGyx2Rt. Ca. Breast
Hip 500cGy x2
lgm 42years Female U L.S. Spine 30 GyCW 50 GyPelvis 500cGy x2LHBI with Amifostine Ca. Breast
2gms 50years Male U Rt. Shoulder 30GyBrain 30GyLS 30GyPelvis 50Gy Ca. Prostate
2gms 46years Female U DS 30GyLt Shoulder 30GyPelvis 3250cGyLt. Hip 300cGyLS 30Gy Ca. Breast
2gms 45years Female | Ribs 750cGyD.S. 30 GyLt. Shoulder 30 GyPelvis 3250cGyLt. Hip 300 cGy S.S.L.S. Ca. Breast

30 Gy in 10F
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DISCUSSION

Cytoprotection following ionizing radiation is a complex and
dynamic phenomenon. Ionizing radiation induces
scavengble and nonscavengable injury. Thus free radical
scavengers can only partially prevent the injury if present
during the interaction of radiation cells. TMG an analogue
of Vit.E, like Trolox is a better scavenger of free radicals
due to its higher water solubility and greater cellular pen-
etration. TMG has been shown to scavenge various free radi-
cals to effectively protect DNA and membranes against ion-
izing radiation.!

Besides, animal studies also suggest a pro-oxidant role in
tumour bearing mice. (Personal communication Dr. C. K. K.
Nair). A role of selective sensitization of tumour was pur-
ported following this study.

TMG if effective can be a global protector as it can pen-
etrate the blood brain barrier unlike Amifostine. This study
has shown the safety of administering adequate single dose
of TMG in previously treated patients undergoing hemi-body
radiation. The next step is to ensure the safety of long-term
administration. TMG with pro and antioxidant potential at
various concentrations has, the potential to be a good
cytoprotector in the clinic. It’s a purported pro-oxidant and
its sensitization potential may make it an ideal molecule to
widen the narrow therapeutic ratio of clinical radiation.
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