63

Bull Yamaguchi Med Sch 35(3-4) : 63-67, 1988

Effect of Absolute Ethanol Injection into Solid Tumors
Estimated by **Xe Tumor Blood Flow on a Mouse and a
Human

. Kazuyu Ebe, Hiroki Suda, Tatuya Kurvamitu, Yutaka Honma, Movihisa Okada,

Masao Hatanaka, Nobuyuki Tanaka, Kazuyoshi Suga, Kazuhiko Sasai, Rikuo Tanaka,
Takashi Yokoyama, Takashi Nakanishi, Sadamitsu Nishihava*, Hiromoto Utumi* and
Norimasa Yamada*

Department of Radiology Yamaguchi University School of Medicine, Ube, Yamaguchi 755,
Japan

*Department of Radiology Yamaguchi University Hospital Ube, Yamaguchi 755, Japan
(Received August 5, revised September 6, 1988)

Abstract The tumor blood flow was calculated by '**Xe clearance curves. Absolute
Ethanol injection shuts off the tumor blood flow very powerfully. In the case of a nude mouse,
0.05 ml of absolute ethanol decreased the tumor blood flow to 609 and 0.10 ml of it decreased
to 11 9% markedly. The latter tumor fell and cured 2 weeks later; but the former still grew.
In a human, two cases who had metastatic tumors at the chest walls were treated in the same
way. In the first case, 20 ml of it was injected and the tumor blood flow was decreased to
27%. In the second case, 25 ml of it was injected and the tumor blood flow was decreased
to 2.4%. The enhanced Computed Tomography scans showed massive tumor necrosis
occurred a week later in the both cases. The decreased tumor blood flow correlated to the
tumor responses to absolute ethanol injections on both a mouse and a human.
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Introduction
. Material and Methods

Absolute ethanol coagulates proteins, de-
hydrates cells and necroses both normal and
malignant tissues. At clinical aspects, its
injection is available for nerve blocking®?,

Tumor bearing mouse
HeLa S3 cells were cultured in Dulbecco’s
Modified Eagle Medium supplemented by 10 %

gastric bleeding®, cystic lesions®® and solid
tumors®”®.

In this short report, the tumor blood flow
was measured by **Xe before and after its
injections and then tumor responses were
shown on a mouse and a human.

It is demonstrated that an absolute ethanol
injection is one of the powerful, hopeful and
safe cancer treatments regarding to choking
the tumor blood flow.

calf serum at 37 °C in 5 % CO, gas incubater.
Male 6-week-old BALB/cAJcl-nu/nu mice were
purchased from Kyushu Experimental Animal
Co., Ltd,, Japan. 10° cells were inoculated to the
back of the nude mouse and grew up to a solid
tumor a month later. Its diameter was 1 cm and
its volume was approximately 0.5 to 0.6 cm?.

Patients
Case 1; A 74-year-old male patient suffered
from lung cancer of the stage IV. He had a
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Fig. 1. Absolute ethanol
injection to solid tumors of a nude
mouse.

Solid tumors of HeLa S3 cells,
D E which were about 1 cm of diame-
ter, were injected absolute ethanol.
The left tumor was injected 0.10
ml and the right tumor was done 0.
05 ml. The tumor blood flow was
measured by **Xe clearance curve.
Panel A ; both tumors before injec-
tions. B, a day after injections.
C . 5 days after. D ; 10 days after.
E . 2 weeks after. The left tumor
was cured but the right one grew
up. F;'Xe clearance curves.
The blood flow of the left tumor
was culculated 12.3 ml/100 g/min
(100 %) before the injection (Q)
and decreased to 1.4 ml/100 g/min
(11.4 %) 10 minutes after (@).
The blood flow of the right tumor
was calculated 8.2 ml/100 g/min
(100 %) before the injection (&)
and decreased to 4.9 ml/100 g/min
(60 %) 10 minutes after (A).
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metastatic tumor at his right back. Histopath-
ological diagnosis showed carcinosarcoma. The
tumor size was 10 X 5 X 3cm.

Case 2 ; A 54-year-old male patient suffered
from lung cancer of the stage IV. He had a
metastatic tumor at his left anterior chest wall.
Histopathological diagnosis showed adenocar-
cinoma. The tumor size was 10 X 8 X3 cm.

133 Xe clearance curve

50 uCi of **Xe solution (Amersham) was in-
jected to a tumor of a nude mouse before and 10
minutes after an absolute ethanol injection. 2
mCi of it was injected for a human solid tumor in
the same way as a mouse. The radioctivity of
13Xe was counted by a y-Camera GCA 401-5
(Toshiba Co., Ltd.) each miunte for an hour for
a human and by a Nal Scintillation Counter
(Aloka Co., Ltd.) for a mouse.

The clearance curve was dipicted in the way of
semi-logarithm.

The blood flow was calculated as follows :
When the mono-componented curve ;-F (ml/g/
min) = (1/p) (loge2/Tha) When the double
-componented curve ; F= (1 «loge2/p) (A/
Tanar+B/Tera) A (partition coefficient) =1.07%,
p (specific gravity of tumor) =1.0, Tya, (half time
of 33X clearance), A (proportion of A compo-
nent), B(proportion of B component), T sna; (half
time of A component), Tgpa (half time of B com-
ponent).

Computed Tomography (CT)

CT scans were performed for each patient
before and a weak after an absolute ethanol
injection by a TCT-900S(Toshiba Co., Ltd.).
Contrast medium was used to reveal the necrotic
tissue clearly.

Results

Animal Studies

An experiment of a nude mouse is shown in
Fig. 1. The right tumor was injected by 0.05
ml of absolute ethanol. The tumor blood
flow was decreased to 60 9% 10 minutes after
the absolute ethanol injection. On the other
hand, the left tumor was done by 0.10 ml of it.
The tumor blood flow was decreased to 11 %
(Fig. 1F). The nude mouse was kept feeding
and taken pictures. On the left tumor, ne-
crosis started a day after (Fig. 1B) and
defected 5 days after (Fig. 1C). Crusta was
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Fig. 2. Casel

A 74-year-old male patient suffered from
lung cancer of the stage IV. Paneal A ;
Enhanced CT showed a metastatic tumor at
his right back. It was 5 X 3 cm in size. B ;
Enhanced CT showed a massive necrosis in
the same tumor a week after 20 ml of abso-
lute ethanol injection. Gases were shown in
the low density area. C; '3Xe clearance
curve. The tumor blood flow was calculated
1.4 ml/100 g/min (100 %) before the injec-
tion (O) and 0.38 ml/100 g/min (27.1 %) 10
minutes after (@).
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Case 2

A 54-year-old male patient suffered from
lung cancer of the stage IV. Paneal A ;
Enhanced CT showed a metastatic tumor at
his left anterior chest wall. It was 8 X 3 cm
in size. B ; Enhanced CT showed a massive
necrosis a week after 25 ml of absolute
ethanol injection. Gases were also shown in
the low density area. C . **Xe clearance
curve. The tumor blood flow was calculated
1.4 ml/100 g/min (100 %) before the injec-
tion (O) and decreased to 0.33 ml/100 g/min
(12.4 %) 10 minutes after (@).
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formed 10 days after (Fig. 1D) and fell 2
weeks after (Fig. 1E). On the right tumor,
necrosis was observed partially but still grew
up. Shutting off 89 9% of the tumor blood
flow was good enough to cure the tumor
regarding to this experiment.

Case Reports

Case 1(Fig. 2) ; The metastatic tumor was
treated by 20 ml of absolute ethanol. The
tumor blood flow was decreased to 27 % 10
minutes after the injection (Fig. 2C). As to
CT findings, massive tumor necrosis was
shown as a low density area which was not
enhanced by contrast medium. In addition,
gases in the necrotic tissue were shown (Fig.
2B). As to clinical findings, his chest pains
subsided and he was very easy to raise his
right arm a few days after the therapy.

Case 2 (Fig. 3) ; The metastatic tumor was
treated by 25 ml of absolute ethanol. The
tumor blood flow was decreased to 2.4 9% 10
minutes after the injection (Fig. 3C). CT
findings were the same as case 1 (Fig. 3B).
As to clinical findings, his chest pains subsid-
ed a day after.

Discussion

We have described **Xe tumor blood flow
was shutted off by absolute ethanol very
powerfully on both a mouse and a human.
This finding correlated to the tumor
responses at the clinical aspects. As to CT
findings, gases were shown in the low density
areas of the tumor. They might be products
of nercrotic tissues!®*V.

It seems that absolute ethanol injection is
one of very hopeful therapies for many kinds
of cancer as well as hepatoma®. Because
nowadays needle injections to a tumor can be
done very safely under Ultrasound Sonogra-
phy (US) or CT. If neither US nor CT is
available it can be operated under open sur-
gery. We are trying absolute ethanol injec-
tions to a gastric cancer under endoscopy?.
A disadvantage of this treatment was that
local pains appeared for both patients during
injections. It cotinued for a minute.

133X e clearance curves showed that abso-
lute ethanol choked the tumor blood flow.
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But the mechanism hasn’t been clarified yet.

We are deeply grateful for Dr. S. Ohno’s useful
suggestions.

We thank I. Kadota for feeding mice and A.
Ebe for her support.
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