Induction of Apoptosis by Overexpression of REIC/DIk-3

Figure 4. Effect of Ad-REIC on the growth of PC3 in
nude mice. A, appearance of fumors at the end of the
observation period. B, mean volume of tumors estimated
irom the diameters in five nude mice in each group. @,
PBS; B, Ad-LacZ; O, Ad-REIC; vertical bars, SD. Insats,
volume of sach tumor in the nude mice injected with c
Ad-REIC, Four of the five mice were completely tumor-free
when aulopsied 30 days after the virus injection, C, TUNEL
staining of tumor tissues oblained on autopsy 30 days after

Control
the virus injection. P, stained with propidium iodide to
visualize nuclei.
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the observation period of 1 month (Fig. 44 and 8). In contrast,
the tumors completely disappeared in four out of five mice
in the group receiving Ad-REIC injection; even in the twmor-
bearing mouse in this group, the tumor did not actively grow
and remained unchanged throughout the observation period. An
~2-fold increase in tumor size was observed in two of the five
transplanted tumors during the first week, possibly due to the
lag time until the availability of fully functional REIC/Dldk-3
protein and local effects of injection, including edema and
inflammation. The tumors were resected at the end of
observation and examined by TUNEL staining (Fig. 4C). No
apoptotic cells were observed in tumors injected with the buffer
or with Ad-LacZ, whereas many cells were positive in TUNEL
staining even 1 month after the injection of AJA-REIC in the
residual tumor.

The sharply selective induction of apoptosis in culture that
was observed and the highly efficient inhibition of tumor growth
in vive by overexpression of REIC/Dkk-3 imply extraordinarily
promising characteristics of REIC/Dkk-3 as a target gene for cancer
therapy, possibly comparable to p53 and mda-7/IL-24 (17). Prostate
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notoriously vicious disease.
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Fig.1 MR compatible micro-manipulator sytem
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Laser ablation based on CAD-CAM

Fig. 2 Laser ablation system

7 knife Model C - APS(2002.12~ )

Fig.3 Gamma knife Model C auto-positioning system
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FERRI AR, 47:431—439, 2002,

5) Iseki H, Muragaki Y, Nakamura R, et al, ; Robotic
surgery in neurosurgical field. In : Buzug TM, Lueth
TC (eds), Perspective in Image-Guided Surgery.
(Proceedings of the Scientific Workshop on Medical
Robotics, Navigation and Visualization, World Scien-
tific, pp330—337, 2004.

6) WEiBER, T Mk, BIER b:=Fov=
Yo l— ¥ &G0 HE 10mm OWAZBICIEML
7RI E HUMAN & A 7 4. BARBSEEN

iR, 709 6925, 212—218, 2004.
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¥ 7 CORRRMERATE LTREL T LBDIS. 7) Omori S, Muragaki Y, Sakuma ., et al : Robotic La-

X ik ser Surgery with A=2. 8um Microlaser in Neurosur-
1) Hongo K, Kobayashi 5, Kakizawa ¥, et al.: NeuRo- gery. Journal of Robotics and Mechatronics, 16 No.
bot : Telecntrolled Micromanipulator System For 2, 2004.

ROBOTIC SURGERY IN NEUROSURGICAL FIELD

Hiroshi Iseki’?, Yoshihiro Muragaki’, Ryoichi Nakamura', Kouji Nishizawa"’, Shigeru Omori"’,
Motohiroe Hayashi*?, Tomokatsu Hori* and Kintomo Takakura'
Division of Advanced Biomedical Engineering & Science, Graduate School of Medicine,
Tnstitute of Advanced Biomedical Engineering & Science’,
Dept. of Neurosurgery®, Tokyo Women's Medical University
Hitachi, Ltd?, Terumo Corporation’

Computer-aided surgery commenced in the late 1980s when computer was clinically used for diagnosis and
surgical planning. Since then the computer has been used in a surgical navigation system. In the early 1990s a
robotic surgery using intelligent manipulator as surgeon's new hands took place. Nowadays intraoperative di-
agnostic imaging as surgeon's new eyes has become ubiquitous. Diagnosis, surgical planning, and navigation are
required to be real-timely performed intraoperatively. The time has really come to concurrently diagnose and
treat, in which technology visualizing intracperative medical information and minimally invasive surgery are
fused. For that it is necessary to develop a system that real-timely updates information for decision making, and
at the same time to present the timely, optimum treatment to be done according to the results of instant evalu-
ation of ongoing treatment. To realize and support above system it is essential to combine a sensor which can
precisely distinguishes a focal area from a normal tissue intraoperatively, and a manipulator which participates
the treatment. In addition, the manipulator should be accurately controlled using a computer (computer-aided
manipulation) according to the surgical plan made by a method aided by a computer (computer-aided design)
based on intraoperatively acquired information. It is about to change quality of life to quality of treatment.
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* Intelligent operating theator.
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Abstract

Intelligent operating theator

Hiroshi Iseki'®, Yoshihiro Muragaki®, Takashi Maruyama®, Ryaichi Nekamura®,

Kyojiro Nanbu", Shigeru OhmoriV), Tomokatsu Hori®, Kintomo Takakura®

from

D Fucwlty of Advanced Techno—-Surgery (FATS) , Division of Advanced Biomedical Engineering & Science (R & D),
Graduate School of Medicine, Tokyo Women's Medical Universily,
2) Institute of Advanced Biomedical Engineering & Science (ABME & S) /Department of Neurosurgery,
Newrological Institute (Clinical Diviston) , Tokyo Women’s Medical University,
8-1 Kawada—cho, Shinjuku—ku, Tokyo 162-8666, Japan.

Computer—aided surgery commenced in the late 1980s when computer was clinically used for diagnosis and sur-
gical planning. Since then the computer has been used in a surgical navigation system. In the early 1990s a rehatic
surgery using intelligent manipulator as surgeon’s new hands took place. Nowadays intraoperative diagnostic im-
aging as surgeon’s new eyes has become ubiquitous. Diagnosis, surgical planning, and navigation are required to
be real-timely performed intraoperatively. The time has really come to concurrently diagnose and treat, in which
technology visualizing intraoperative medical information and minimally invasive surgery are fused. For that it is
necessary to develop a system that real-timely updates information for decision making, and at the same time to
present the timely, optimum treatment to be done according to the results of imstant evaluation of ongoing
treatment. To realize and support above system it is essential to combine a sensor which can precisely distin-
guishes a focal area from a normal tissue intraoperatively, and a manipulator which participates the treatment. In
addition, the manipulator should be accurately controlled using a computer (computer—aided manipulation) accord-
ing to the surgical plan made by a method aided by a computer (computer-aided design) based on intracperatively
acquired information. It is about to change quality of life to quality of treatment.
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