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Abstract:

Clinical research of NQ801 extracted from Taheebo was tested for anti-tumor effects, dose dependence and safety of cancer patients.
4 advanced cancer patients were given daily NQ801 by oral ingestion during 3 months, and afterwards 3 times dose NQ801 were taken
during more 3 months. As a result, NQ801 made to reduce the tumor in 3 patients in 4. In addition dose dependence effect of NQ801 was
seen. And also no negative side effects were seen in this clinical examination.

The “NQ801” is suggested from above that it is the anti-tumor effects, dose dependence and safety of cancer patients.
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Introduction

Supplements have various roles in integrative
treatment of cancer, such as improving effects on the
body’s internal environment (improvement of the gut
environment, antioxidant effect, detoxifying effect,
nutrient supplementation, and enhancement of the
metabolism), and also immunostimulatory effect,
inhibition of neovascularization, induction of cancer cell
apoptosis, analgesic effect, etc. Various basic studies
have been carried out on the effects of such
supplements, and the results of clinical studies have also
been reported from many medical institutions.

NQ801 is extracted from the inner bark of the tree
Tabebuia avellanedae (common name taheebo), a
medicinal plant native to South America that grows
naturally in certain regions. NQ801 is the code name for
the effective component, 5-hydroxy—2—(1-hydroxyethyl)—
naphtho[2,3-b]furan—4,9—dione”, which has a chemical
structure that gives strong biological activity, and was
isolated by a Kyoto university research group. The
anticancer activity of NQ801 has been studied. It is
reported to have (1) direct effects?® (selective toxicity,
induction of apoptosis, inhibition of neovascularization, and
suppression of metastasis and infiltration), (2) indirect
effect?® (immunostimulation), and (3) auxiliary effects
(antioxidant effect”, analgesic and sedative effect, and anti-
inflammatory effect), on cancer cells”®”.

In the present study, we examined the anticancer effect
of NQ801 clinically in cancer patients. We also carried out
clinical investigations on the dose dependence of NQ801' s
effect, and its safety, using the newly developed product
X6. X6 is a fortified taheebo extract powder prepared by
adding a group of fractionated and extracted components
that includes NQ801, called “NQ801 fraction”, at six times
(1.8 mg) the standard dose (0.3 mg) of NQ801 so far used
in clinical studies.

I. Methods

Four terminal cancer patients (Case 1: Cancer of the
tongue metastasized into the neck, Case 2: Cancer of the
upper jaw and buccal mucosa, Case 3: Cancer of the upper
jaw, and Case 4: Rectal cancer), who had been informed by
other hospitals that all their treatment options had been
exhausted, were treated by giving 1.8 mg (1P)/day of X6
(NQ801-fortified taheebo extract powder) for three
months, after explaining the treatment to them and
obtaining written consent. During the next three months,
the dose was raised to 3P (5.4 mg) /day, and the
anticancer effect, effect on QOL and safety of the X6
supplement were evaluated clinically. Low doses of
anticancer drugs, etc that the patients were taking before
the start of the X6 treatment were continued so that the
patients would not be deprived of the benefits of the
integrative treatment. But, no additional supplements,
which the patients were not taking earlier, were given. One
patient (Case 3), as desired by him, continued the high
dose vitamin C drip that he was receiving before the X6
treatment.

I. Results

[Case 1] Tongue cancer metastasized into the neck
(80-year-old male)

The patient had T2N2 cancer of the tongue in the year X,
and had severe tongue pain and eating disorder. He
underwent only partial resection of the tongue cancer
because of his advanced age and his alcoholic hepatitis. He
was taking only UFT 400 mg orally for the metastatic foci
in the neck lymph nodes, and he was under observation.
However, in the year X+1, the metastatic foci in the neck
started to increase in size (Fig. 1-a). Therefore, low dose of
anticancer drug (CDDP 5 mg/body, iv drip, once a week)
treatment concurrently with 1P/day of X6 was given for
two months. But, as the metastatic foci in the neck
continued to enlarge, the dose of X6 was increased to



2P/day and the concurrent treatment continued for another
month. But, the metastatic foci in the neck continued to grow
(Fig. 1-b) and the tumor marker SCC increased (Fig. 2 [B])
during that time. However, the QOL did not decline and the
patient could go on family trips to Guam and Okinawa from
Hokkaido. Despite the increase in size of the metastatic foci,
the CD4/8 ratio was maintained, which suggested that there
was no decrease in immunocompetence (Fig. 2 [A]), and
the QOL was maintained with improved liver function. No
X6 was given during the next four months, and only the low
dose treatment with the anticancer drug was continued. The
metastatic foci increased in size (Fig. 1-c), and the CD4/8
ratio (immunocompetence) also worsened. Therefore, the
low dose treatment with the anticancer drug (CDDP 5
mg/body, iv drip, once a week) was stopped. Instead, oral
administration of UFT 400 mg concurrently with the
increased dose of 3P/day of X6 was started. After two
months of this treatment, the tumor in the neck was
localized, as shown in Fig. 1-d, and the QOL during this
period remained good.

N - ~ fh b
(a) Enlarged metastatic lesion in the neck  (b) After 3 months of low dose anticancer
drug + X6 1P — 2P

(c) After treatment with low dose  (d) After 2 months of oral UFT + X6 3P
anticancer drug alone

(Fig.1) Case 1: Neck lymph node metastasis of tongue cancer.
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(Fig.2) Case 1: Changes in immunocompetence (CD4/8 ratio) and tumor
marker (SCC) in the course of changing the dose of X6 (NQ801-
fortified taheebo extract powder), 1P— 3P.

[Case 2] Cancer of the left upper jaw and buccal mucosa
(60-year-old female)

The patient was first given a low dose of anticancer drug
(CDDP 5 mg/body, iv drip, once a week) for the cancer
(Fig. 3-a). After that, concurrently with the anticancer
drug, the standard dose of NQ801 was given for two
months, and then X6 was given at 1P/day for three months
(Fig. 4). This improved the granulocyte/lymphocyte (G/L)
ratio (parasympathetic dominant state) (Fig. 4 [A]). Along
with this change, the tumor also shrank (Fig. 3-b). She was
coming for hospital visits in Sapporo from a far away
location. As it was winter, the visits were temporarily
halted and she was put on oral UFT 400 mg (Fig. 4). Three
months later she returned to the hospital with an enlarged
tumor (Fig. 3-¢). She was put on low doses of anticancer
drugs (CDDP 5 mg/body, once a week, plus BLM 5
mg/body, iv drip, once a week) for two months (Fig. 4).
The SCC decreased once but the G/L ratio increased as
the lymphocyte count decreased, and the tumor increased
in size. Even though the anticancer drugs were being
given at low doses, she lost appetite and therefore the
anticancer drugs (CDDP and BLM, iv drip) were
discontinued. Instead, X6 3P/day was started (Fig. 4).

Two months after the start of the X6 3P/day treatment,
the tumor did not show rapid increase in size though there
was no shrinkage either (Fig. 3-d). The G/L ratio improved
again (Fig. 4 [A]), and the QOL did not worsen during this
period.

(b) After 3 months of low dose of
anticancer drug + X6 1P/day

(a) At initial examination

i -

— - . o
(¢) The tumor became larger while (d) After 2 months of X6 3P/day
oral UFT alone was given

(Fig.3) Case 2: Cancer of the upper jaw and buccal mucosa.
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(a) Immediately before the start of the X6
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(b)) After X6 1P (3 months) and 3P (3

Changes in tumor markers during X6 (NQ801-fortified taheebo extract
powder) oral treatment 1P — 3P

(Fig.4) Case 2: CDDP 5 mg/day + NQ801 (2 months) — X6 (NQ801-fortified
taheebo extract powder) 1P (3 months) — 3P.

[Case 3] Recurrence after surgery for cancer of the upper
jaw (70-year-old male)

The patient had recurrence of cancer after the surgery
and was told in the year X that he would live only for
another 6 months, and all treatments were stopped. Since
then, the patient received no anticancer treatment or
radiotherapy, and volunteered to have Gerson's diet
therapy along with yoga therapy and hot spring therapy.
After that, he also had high dose vitamin C drips once or
twice a week. The progression of the tumor became very
slow, and the patient visited our hospital for the first time in
the year X + 3. However, the tumor continued to advance,
and the patient started taking X6 1P/day concurrently (Fig.
5-a) from the year X+3. Three months from the start of the
X6 treatment, MRI showed that the tumor had not
increased in size form the previous observation, and thus
the cessation of tumor enlargement could be confirmed for
the first time through imaging. After that, X6 was
continued at the increased dose of 3P/day, and
concurrently, the diet therapy and high concentration
vitamin C drip once or twice a week were also continued.

After one month on X6 3P/day, MRI showed shrinkage
of the tumor (Fig. 6) for the first time. The MRI finding
(Fig. 7) after two months on X6 3P/day led to the
comment, “Staining of the tumor by gadolinium has
clearly decreased, which suggested decreased tumor
activity or decreased blood flow, intravenous injection of
gadolinium was smooth, and there was no leakage of the
contrast agent”. During this period, the tumor marker
ICTP increased once and then decreased sharply, whereas
SCC decreased continuously (Fig. 5 Bottom). Intraoral
observations also showed that the tumor that had been
advancing slowly had shrunk (Fig. 5 Top) three months
after the dose of X6 was increased form 1P to 3P/day.
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(Fig.5) Case 3: Cancer of the upper jaw.
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[Imaging findings]
In a comparison of MRI of February 16, 2009 with that of January 13, 2009, the residual
tumors in the nasal septum, the right orbit, etc appeared to have shrunk slightly.

The post imagining staining intensity also appeared to be slightly less in February.

[Impression]
The residual tumors in the nasal septum, ethmoid sinus, right orbit, etc appeared to have
shrunk, though only slightly.

(Fig.6) Case 3: MRI findings one month after the start of the X6 3P
treatment.



[Imaging findings]

In a comparison of MRI of May 11, 2009 with that of March 24, 2009, there was
little change in the size of the tumors known to be present. However, the intensity of
gadolinium staining of the tumors was clearly less in May. The possible reasons for

this are a decrease in tumor activity and a decrease in blood flow.

[Impression]

There was little change in the size of the tumors known to be present in the nasal
cavity and the right orbit. However, the intensity of gadolinium staining of the tumors
was clearly less in May.

Note : The intravenous injection of gadolinium was smooth, and there was no
leakage of the contrast agent.

(Fig.7) Case 3: MRI findings three months after the start of the X6 3P
treatment.

[Case 4] Rectal cancer metastasized into the lung
(46-year-old male)

The patient was under treatment at another hospital with
anticancer drugs for Stage IV rectal cancer metastasized
into the lung. He was then given concurrent treatment of
X6 1P/day for four months. There was no sign of tumor
shrinkage, and the level of the tumor marker also
increased (Fig. 8). However, the QOL was maintained
during this period, and the treatment with anticancer
drugs was continued. In the following four-month period,
when he did not take X6, the tumor further enlarged and
the tumor marker also increased. Therefore, X6 was
resumed at the higher dose of 3P/day concurrently with
the ongoing treatment with anticancer drugs. One month
later, the tumor marker decreased, the tumor was seen to
have shrunk, and the QOL improved sufficiently for him to
return to work.
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The tumor marker levels decreased only when the dose of X6 was increased
to 3P.

(Fig.8) Case 4: Lung metastasis of Stage IV rectal cancer (46-year-old
patient)
Anticancer drug — X6 (NQ801-fortified taheebo extract powder)
1P — 3P
(The patient received anticancer drug treatment from the
Department of Gastrointestinal Medicine of another hospital, and
that hospital provided the data).

Il. Conclusion

Ueda, Tokuda and coworkers®® had reported that
NQ801 inhibited proliferation of 21 types of cancer cells in
vitro, including lung cancer cells, and had selective
toxicity, with little effect on normal cells at a dose that was
effective against cancer cells. Ebina®® had reported that 7!
avellanedae extract, which contains NQ801, showed
inhibitory effects on metastasis and infiltration of cancer
cells, induced their apoptosis, and had an inhibitory effect
on neovascularization.

Therefore, in the present study, we undertook clinical
investigations on the anticancer effect of NQ801 in cancer
patients. We also investigated the dose dependence of the
anticancer effect of NQ801, and its safety, using the newly
developed product X6 (NQ801-fortified taheebo extract
powder), which contains six times the standard dose of
NQ801 so far used in clinical studies. The following
conclusions were reached.

[Conclusions from Case 1]

X6 showed anticancer effect, as the tumor became
localized in the eighth week after the dose of X6 was
increased to 3P/day (Fig. 1), although the disease
remained as PD when the dose was 1P/day.

The immunocompetence (CD4/8 ratio) was maintained
while the patient was taking X6, and showed maximum
decrease when the X6 treatment was withheld (Fig. 2 [A]).
Along with this decrease, the metastatic foci in the neck
also showed the maximum enlargement. The tumor
marker SCC showed a temporary decrease when he was
under combination therapy of CDDP 5 mg/body and X6
1P/day, and also under combination therapy with 2P/day
of X6. But, overall it increased (Fig. 2 [B]). Nevertheless,
his QOL was maintained during this period, and he could
travel from Hokkaido to far away places without incident.

Based on the above results, it was concluded that the X6
form of NQ801 had an immunostimulatory effect, an indirect
anticancer effect, apart from its direct anticancer effects. The
direct anticancer effects, in particular, showed dose
dependence, and blood samples tested during the study did
not reveal any biochemical abnormalities. But, there was a
gradual increase in anemia with the advancement of the
cancer.

After the study, the cancer worsened, the patient was
hospitalized for palliative care, X6 was discontinued, and he
died in the third week of hospitalization.

Thus, in spite of the terminal cancer, the patient’s QOL
was maintained while he was taking X6, and the period
spent in hospital for palliative care was short.
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[Conclusions from Case 2]

Concurrent use of X6 1P/day with low dose of the
anticancer drug for three months lowered the G/L ratio
(parasympathetic dominant state) and there was no
adverse reaction or loss of appetite even while she was on
the anticancer drug. The X6 1P/day treatment, especially
with the concurrent use of the anticancer drug, increased
lymphocytes and improved parasympathetic dominance
(decreased the G/L ratio; Fig. 4 [A]), and the QOL was
maintained.

During this period, however, no clear improvement in
immunocompetence (CD4/8 ratio) could be detected
hematologically (data not shown). When we take the
clinical findings (Fig. 3) and changes in SCC (Fig. 4 [B])
into account, we can see that X6 did not show anticancer
effect (Fig. 5-a) during the treatment with X6 1P/day alone
for three months following the drip administration of the
anticancer drug, and also during the treatment with X6
3P/day alone for three months, as the SCC increased in
both these periods.

The tumor shrunk only when NQ801 was given
concurrently with the low dose anticancer drug for two
months.

After the study period, the treatment with X6 3P/day
concurrently with the low dose of anticancer drug was
started and is continuing until now, but the tumor is
showing signs of enlargement, although the QOL is
maintained.

[Conclusions from Case 3]

The tumor markers ICTP and SCC decreased after the
X6 treatment started (Fig. 5 Bottom, ICTP decreased after
increasing once) and clinically also the tumor was seen to
have shrunk, for the first time. After three months on X6
3P/day, the MRI showed a clear decrease in uptake of the
contrast agent, which suggested lowered activity of the
tumor (Fig. 7). The X6 3P/day treatment changed into
parasympathetic dominance favorably (decreased the G/L
ratio) (data not shown). Besides this, the patient showed
no biochemical or clinical abnormality during the X6
treatment.

The results of this case also suggested dose dependence
of the effect of NQ801 and its safety.

The patient continues to be on X6 3P/day concurrently with
diet therapy and high dose vitamin C drip, and the tumor is
shrinking and has reached about half its former size.

[Conclusions from Case 4]

Treatment with X6 1P/day for four months did not
improve the tumor marker level. But, the tumor marker
decreased, and the QOL improved, after increasing the
dose to 3P/day.

This case also suggested the dose dependence of NQ801' s
effect, and its safety.

Afterwards, as his physical condition improved, the
patient was treated with a not yet approved anticancer drug
in another hospital. He died three months later from
adverse reactions to the anticancer drug.

As discussed above, NQ801 showed anticancer effect in
cases 1, 3, and 4. Suppression of cancer proliferation was
noticed when patients received 3P/day of X6, which

showed the dose dependence of the effect of NQ801.
Besides this, NQ801 showed better anticancer effect when
used in combination with an anticancer drug than when
used singly. This effect was particularly clear in Case 2.

In spite of all the patients having advanced cancer,
treatment with NQ801 improved parasympathetic
dominance, and also immunocompetence. The QOL as
either maintained or improved in all the cases of advanced
cancer studied here. It is expected that treatment with
NQ801 would improve or maintain QOL in advanced
cancer patients for whom all other treatments have been
given up, and in patients on palliative care. There were no
abnormal clinical or biochemical findings when patients
are given X6, which has six times the normal dose of
NQ801, even at the high dose of 3P/ day.

V. Areas for future studies

Clinical investigations of the present study have
suggested that the anticancer effect of NQ801 is dose
dependent, and confirmed the safety of NQ801 up to 5.4
mg/day. In the future, it is necessary to investigate the dose
requirement of NQ801, when used in combination with
anticancer drugs in specific cases, by using it on a larger
number of patients in integrative treatment of cancer.
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