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Abstract

Ito cells with cytoplasmic protrusions were clearly stained in the livers of 7 species of teleosts by
Otsuka's silver staining, which is usually used to detect reticular fibers in neurons and connective tis-
sues. Among those species, in medaka and black scraper, immunostaining was conducted using an
anti-p-tubulin antibody (TU27), which recognizes all isotypes of B-tubulin distributed from protozoa to
mammals. This antibody reacted to Ito cells in both species. Since B-tubulin is one of the compo-
nents of microtubules of the axon in neurons, this result suggests that Ito cells express p-tubulin simi-
larly to neurons. In addition, another antibody (TU20), which recognizes Class Ill B-tubulin was ap-
plied. This type of B-tubulin is expressed only in neurons. The antibody stained some cells, which
appeared to be Ito cells, in black scraper but not in medaka. On the basis of these results, at this point,
at least, in black scraper, Ito cells may have similar functions to neurons, although it is certain that they

express some isotypes of B-tubulin as in neurons.

Key Words: Ito cells, teleost liver, B-tubulin, neuronal function

I . Introduction

In the space of Disse of mammalian liver, unique
cells exist, which are different from hepatic parenchymal
cells and Kupffer cells (Ito and Nemoto, 1956). These

cells are called Ito cells after Dr. Ito, who identified them.

They are also described as fat-storing cells, since many
fat droplets exist in the cytoplasm (Ito and Shibasaki,
1968).
phology of these cells, they are called stellate cells as

Furthermore, because of the distinctive mor-

well. Ito cells have plural protrusions of cytoplasm and

contacts with hepatocytes in one direction and endothe-
lial cells of the blood vessel in another (Wake, 1971).
They contain a large quantity of vitamin A in the fat
droplets and participate in the metabolism of vitamin A
(Wake, 1971).
in great quantities in the processes of liver regeneration

(Ramadori, 1991).
these cells are related to liver diseases because they pro-

Furthermore, Ito cells secrete collagen
In human, it has been thought that
duce a- smooth muscle actin even under healthy condi-

tions. In chronic liver diseases, therefore, Ito cells
cause fiberization of liver (Hautekeete and Geerts, 1997).
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Taking these facts into consideration, the origin of Ito
cells has been regarded to be myogenic cells, such as
smooth muscle cells or muscular fiber blast cells (Yokoi
etal., 1984).

During the past ten years, however, the origin of Ito
cells has been debated. It is known that Ito cells ex-
press the neural cell adhesion molecule and the glial fi-
brillary acidic protein (Nakatani et al., 1996; Neubauer et
al., 1996).

new GTP-binding protein from the spinal cord of rats

Nishi et al. (1999) conducted cloning of a

and found that it is expressed in Ito cells as well.  Syn-
aptophysin is known as a marker molecule of the nerv-
ous-endocrine system (Edelmann et al., 1995). Ito cells
express synaptophysin (Cassiman et al., 1999). Fur-
thermore, Cassiman et al. (1999) noted that Ito cells have
synaptic vesicles and suggested the possibility that they
may have unknown functions in neighboring cells. Ito
cells have receptors for the nerve growth factor (Trim et
al., 2000).

apoptosis of Ito cells specifically. Trim et al. (2000)

Binding with the growth factor causes

have suggested that Ito cells are a selective target of the
nervous system. Although nestin originally consists of
intermediate filaments expressed specifically in neurons,
the same filaments have also been found in Ito cells
(Niki et al., 2003).
Ito cells originate from the neural crest because their

Therefore, it has been argued that

genetic expression patterns resemble those of nerve cells
(Sato et al., 2003). These facts raise questions about
their embryonic origin and differentiation processes
(Cassiman et al., 1999).

On the other hand, phylogenetically, Ito cells have
already been found in lamprey liver (Lampetra japonica)
(Wake et al., 1987).
cells have contractility on the basis of electron micro-

Wake et al. pointed out that these
scopic observations. In goldfish liver (Carassius aura-
tus) and stone flounder liver (Kareius bicoloratus), des-
mosomes develop in all cells composing the livers, and
are remarkably abundant around Ito cells (Fujita et al.,
1980; Tanuma et al., 1982).
of 19 species of freshwater and seawater fishes revealed

Observations of the livers

that Ito cells remarkably develop desmosomes (Sakano
and Fujita 1982). The hepatocytes of cod (Gadus mor-
hua macrocephalus) contained a large number of fat

droplets (Fujita et al., 1986).
sions of cytoplasm and adhere to each other by the des-

Ito cells have long protru-
mosomes present at the tip of the protrusions. Fujita et
al. (1986) suggested that, in cod, this morphological
characteristic among Ito cells constitutes a skeletal sys-
tem that has the function of maintaining the form of the
liver because of the accumulation of fat. In the Pacific
halibut (Atheresthes evermanni), Ito cells with fine and
long protrusions of cytoplasm were stained by gold chlo-
ride staining (Yoshikawa et al., 2006).

As mentioned above, in Ito cells of teleosts, long and
elongated protrusions of cytoplasm are emphasized, in
These

facts suggest that, in teleosts, Ito cells have the function

addition to the development of desmosomes.

of maintaining the form of the liver.

Because teleosts occupy a plylogenetically funda-
mental position among vertebrates, they are an interest-
ing target in the study of the origin of Ito cells. How-
ever, there has been no research about this point so far.
In the present study, in 7 species of teleosts, we applied
silver staining to detect the Ito cells. Furthermore, we
conducted immunostaining with two kinds of
anti-B-tubulin antibodies to examine whether Ito cells
have neural elements or not. This is the first report in
which antibodies of B-tubulin were used to detect Ito

cells.
II. Materials and methods

Freshwater medaka (Oryzias latipes) was obtained
from a commercial source. Six species of seawater
fishes, damsel fish (Chromis notata), greenfish (Girella
punctata), fine-patterned puffer (Takifugu poecilonotus),
bamboo-leaf wrasse (Pseudolabrus japonicus), pud-
dingwife wrasse (Halichoeres poecilopterus), and black
scraper (Thamnaconus modestus), were collected from
the marine station of our university. The liver of each
species of fish was anatomized after having completely
anesthetized the fish in a solution with a suitable concen-
tration of tricaine methanesulfonate.  As the entire liver
of each species was quite large, it was cut to a size of
around 1cm® and fixed.

In hematoxylin and eosin staining, livers were fixed



with a 4% paraformaldehyde solution for 3.5 hr on a
shaker, dehydrated with an alcohol series, and embedded
in paraffin following a routine method. Paraffin blocks
were cut into serial sections with 8 um thickness in all
staining methods.

We adopted Otsuka’s silver staining (1962). For
this staining, livers were fixed with an 80% ethyl alcohol
solution containing 0.5 % glacial acetic acid as well as
0.5% formalin for 48 hr on a shaker. Sections were
hydrated with Millipore water and incubated with a 20%
silver nitrate solution for 4 hr at 37°C under conditions of
shielding from light.  After that, the sections were again
incubated with a silver nitrate buffer solution for 18 hr

under the same conditions. Using a sodium sulfite and

hydroquinone mix solution, the sections were deoxidized.
A gold chloride solution was used for plating the sections.

After treatment with 2% oxalic acid, a sodium thiosulfate
solution was used to fix the reaction of the sections.

In immunostaining, 2 species, medaka and black
scraper, were used as the representatives of freshwater
Their livers were fixed with 4%
We used 2
kinds of antibody as a primary antibody. One is an

fish and seawater fish.
paraformaldehyde for 3.5 - 5 hr on a shaker.

anti-p-tubulin monoclonal antibody (clone name TU27,
Convance Co. Ltd., USA) which recognizes all isotypes
of B-tubulin distributed from protozoa to mammals.
The other is a monoclonal antibody (clone name TU20,
Acris Antibodies Co. Ltd., Germany) which recognizes
only class Il B-tubulin expressed in the neurons of fish
The TU27 antibody was diluted to
The TU20 anti-
body was diluted to 20ug/ml with the same blocking

and mammals.
2ug/ml with 0.5% blocking solution.
solution. In both immunostainings, a reaction with the
primary antibody was conducted overnight at room tem-
perature.
TUZ20 antibody, to activate the surface of sections, the

In the case of immunostaining using the
section was processed with proteinase K (20ug/ml) di-
luted with a PBS solution containing 0.1 % Tween20 for
10 min before handling with the primary antibody.

II. Results and discussion

In hematoxylin-eosin staining, Ito cells could not be

identified in every species examined. Therefore, gen-
eral staining is not suitable for detecting these cells. On
the other hand, silver staining revealed the presence of
Ito cells in the livers of every species. Plate Figures 1
and 2 exhibit those cells in medaka and bamboo-leaf
wrasse, respectively. Ito cells of these fishes closely
resembled those found in lamprey liver stained using the
improved von Kupffer's gold chloride method (Wake et
al., 1987). Fujita et al. (1986) observed Ito cell in cod
liver using a scanning electron microscope. The
3-demensional morphology of the cell is in complete
agreement with that of Ito cells stained in the present
study. In addition, the characteristics of Ito cells ob-
served with silver staining were in good agreement with
those of Pacific halibut stained using the gold chloride
method (Yoshikawa et al., 2006).

amined in the present study, the nucleus of Ito cells had a

In every species ex-

triangular shape, whereas the nucleus of hepatic paren-
chymal cells is either spherical or oval in shape. The
cytoplasmic protrusion of Ito cells was 10-20 um long.
The number of protrusions was usually 2-4, as observed
in the puddingwife wrasse of Plate Figure 3.

On the other hand, Ito cells reacted positively with
the TU27 antibody in the livers of medaka and black
scraper (Plate Figures 4 and 5, respectively). The pro-
tein B- tubulin is usually expressed as a component of a
microtubule in the axons of nerve cells. Therefore, this
result suggests that Ito cells possess an element of a
nerve cell. However, it cannot be said with certainty
that Ito cells function as nerve cells do because B-tubulin
is distributed over protista and plants as well as nerve
cells in animals and plays an important role in cell
movement and mitotic cell division. Therefore, we
tried to stain Ito cell with another antibody which recog-
nizes the Class Il B-tubulin specifically expressed in
nerve cells. However, the reaction of this antibody was
restricted. A few cells which seemed to be Ito cell
showed a positive reaction in black scraper (Plate Figure
6). In medaka, no cells reacted positively. The posi-
tive cell in Plate Figure 6 in black scraper does not ap-
pear to have cytoplasmic protrusions, as typical Ito cells
do, although the section might not have contained parts

of the protrusions by accident. However, the number of



Ito cells that reacted with the TU20 was too low when
compared with that of cells reacting with the TU27 anti-
body. Therefore, not all Ito cells, but, rather, only cells
in specific stages, might react with the TU20 antibody.
Ito cells may express the Class 111 B-tubulin only under
some restricted conditions. To examine the expression
of Class Il B-tubulin in detail, in teleosts, we should
investigate livers at various stages of the reproductive
cycle of gonads, of nourishment of the body, or of re-

generation from injury to liver.
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Explanations of Plate Figures

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

1 Arrows show Ito cells with cytoplasmic protrusions in medaka. Silver staining.
2 Arrows show Ito cells with cytoplasmic protrusions in bamboo—leef wrasse. Silver staining.
3 Arrows show Ito cells with cytoplasmic protrusions in puddingwife wrasse. Silver staining.

4 An arrow shows the mutual connection of the cytoplasmic protrusions of Ito cells in immunostaining
with the TU 27 antibody in medaka.

5 An arrow shows Ito cells connected with each other with cytoplasmic protrusions in immunostaining
with the TU27 antibody in black scraper.

6 An arrow shows an immunopositive cell which seems to be an Ito cell in immunostaining with the
TUZ20 antibody in black scraper.
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Development of Coastal Observation System using a Network
Camera and its Application to Hachigasaki Beach, Japan

Hiroshi KUROSAKI*, Masatoshi YUHI?" and Hajime ISHIDA?

Abstract

A local remote sensing system was developed to monitor the morphological processes on sandy
beaches. This video monitoring system consists of a small network camera and a host computer installed
on the roof of a high-rise building. The data acquisition procedure is fully automated so that
photographic images can be recorded continuously for long periods in a cost-efficient way. The angle of
the camera is controlled every ten minutes in order to cover a wide area of the beach. The subsequent
quantification of morphological changes is carried out on the basis of the bright intensity patterns. Image
processing such as averaging (long time exposure) and rectification are then conducted in order to
examine the morphological variation such as fluctuations of shoreline and migration of sandbars. The
system has been applied to the field observation of Hachigasaki Beach, Ishikawa, Japan. Continuous
measurements have been conducted since November 2007 over an alongshore stretch of approximately
two kilometers. The comparison between ordinary field survey and image analysis based on the rectified
imagery shows reasonable accuracy of the measurement. Temporal and spatial variations of shoreline
location and sandbar formation are then examined through the pixel time series collections constructed
from the successive time-exposure images. Various morphological features have been captured such as
the formation of cuspated features of shoreline as well as the splitting of a sand bar. These results show
the high capability of the developed system to remotely measure the coastal morphology on sandy
beaches.

Key Words: local remote sensing, image processing, network camera, nearshore morphodynamics,
hachigasaki beach
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Fig. 1 Comparison of advantages and disadvantages of field observation based
on ordinary field survey and image processing method.
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Fig. 2 Outline map showing the location of
Hachigasaki Beach.
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Fig. 3 Aerial Photograph of Hachigasaki Beach
(taken by Geospatial Information Authority, Japan on
18/May/1991).
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(a) HESEELSHME—FRTIVAE.
(@) from Takoshima Fishing Port to Suzu Beach Hotel.

(b) BME—FHRTIMSIEEREAT.
(b) from Suzu Beach Hotel to Takoshima Fishing Port.

() HME—FHRTIHS/MNERERT.
(c) from Suzu Beach Hotel to Kodomari Fishing Port.

(dy #2o)imEra.
(d) Kinokawa River mouth.

H4 #oBEERSLUROITO (2009F7A168EF).
Fig. 4 Snapshots of Hachigasaki Beach and Kinokawa River mouth (taken on 16/July/2009).
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Fig. 5 Grain size distribution of sand on Haghigasaki Beach
(collected on 29/Sep./2007 at Latitude 37°26'19" N, Longitude 137°19'16"E).
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Fig. 6 Configuration of video monitoring and image
processing system.
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Fig. 9 Cross-shore distribution of pixel intensity on snapshot and time exposure image.

2) EEEETMBEGROER

—f%IZ, HATHEGTITELZNTEAEL, FLUAKE
SOMERTHSTHELIZHDHIFENSLKED, £
I T, BEHEBYRWIZEBEMX A ED 720 ERE
BHAEAT D, FEFEZEHAT, BB b C oD i T i A
HP(x,y) & T =V FEEIERP Xu, Yur Zu) & DF ¥
V7 L—2 a3 20, 20DBEZ ORI A T
TRP (Xe, Yo, Z) BNMIESHE, M~ b v A%
KDDHZLITKVFETEIND, X Yw ZuEX, Y,
ZEWRZAFHAM LU CELL, R mEZ=0L%E %
Xxr V7L —rari (V77 LV RARAN) &
FTRTZ =0 (MiFim) EICmAHZEETH, Zhd
DOXIE A B DN EFEET D LT, BITFD
LREonsd (=& 0%, #E - 5, 2000),

E ¥ B 1 0 0 0 —Xx -Hx ?2
Y1 0 0 C' Xy, B 1 —){1?1 —Yg?l g;:
Xn n ¥n 1 Xrﬂ ?ﬂ 1 - nXn _?Tcx'ﬂ 222
Ya 0 0 0 0 0 0 =X —-Euom c}‘*

21

KFD Cip 1IH AT RT A= LMEND, X%
~ bV w7 AKTDTDHE, g= ACTHY, BATN
FA—=HE, wRUITE VRO D Z LK,

C = (dr¢)arz

BE DT AT /NT A—F ZWRTET HITIX, HAK4HH
DY T 7 UV ARA Y NPRETHD, Il ED
MBAEFIAT 2560, /B ERIEEHANTH A
TNTA—=ENRESND, WIZ, HATINT A—
2 TCREINTEL~ N 7 AZEED U T EARE S il
GERLE NG BHEOLE 7 Bv b= 0 OHME
BEIEW Y 0 7T ACTHRENRETH D, ZOFIET
VERR U T2 AR S B O — B3 K10 CTH 5, B
A R332998° 7 B X1778 7 BN TH D, Z DM
% LTI 7 Eo=01mIcksi L, ZhiCkviT
MENFEDOERENREE 72 D,

10 FEIELT#ER (2010858148 136200 8).

Fig. 10 Example of rectified image (collected on
14/May/2010).



3) BEMBIZLH TR L VRENMOMEHTE
717 —EEOER FIZBWT, ITHRALE X, W
EWEDEOENZLD, %<@%ﬁ%@%§%’
T L ENTED, LaL, M caREMIC
FNTEAHEET D Z XLV, ZOJRAE L’Cﬁ
7 —'GH %7 RGB (Red, Green, Blue) ® = J5ifh
TRINTWDT2D, THALEZHIETT 57200k
e —RBICTIRET D Z ENEG TRV ERFET L
b, £2°C, mEWiRz LT NE O BLT
DOREHNWT T L— R — VBRI L Tt 2
19 2RO TS (T2 & 21E8A 5, 2002),

Xy=0.2989Xg + 0.5870X; + 0.1140X5

ZZT, Xy BEEEME, Xe, Xe Xg: LD T—E
HE CORGBIETH 5, FEEAHIT0~255D#iPH T
K, OEM, 2558 HAEICxhG A K&
WIEEA D) 95, AIRORIIRT X 51T, K
DL 72 0 REIC K o TRIEMFAET D LBEfEN
FRT D, W I IS T 2 M O MR U TR
5, TRDOOLIREWMNOMETEH D EHfEEIND,
F 7o, WEE & - OBEFATT CEEMEA — B R E <
ER L, ZokbEM T T4 5 ST TR
friE & c& 2,

VI. $h+5iEE~DEA

1) BERERBEORE
EHGARATIC L0 ITRLE 72 & &2 FHET DBRIC

(a) EEAREBATEIR.

(&) before rectification.

BROERIZ L HBENREAT S, 22T, 20
FCHLRENREWEEDbND, JEEERRAEICE
HLT, mitaito7,

Z 2 TIE, A T HRSERE 00y R, 1040F, 20
FEICRIT DI HFANICENLE NS, 18, 135D
V77 VY ARA LV NEfRITT, BEE#R~ N 7
AEHEE AL, AR A RE LT, v —
v REERERIZET DY 7 7 L ARA v - O JFEREfE
X, "7 NVEELY, FP—FNVRAT—T a0 8D
MELE, h—ZARAT—3 g0 &0, B RS

BRI ERB IO a s Ea—2 288 L, 1H0
PIHEC/KVA - SRE A F K OVRHFRE A RIS H)E T
XHOWEHIRTH D, AW T, TajimathHl
GPT-7505% i L7, 72k, H%iRIMET DY 77
VYARA Y NOBERGIICL Y B 5720, &
FERFIEZAT o 7o R IR EERGT 21T o 72, LA TFI1E2053
BOWEBEFINZ L VRS, F TR RO G
LT 77 VU RRA U NONE LR - KT D
(X11@@), HHFOREBY 77 LU ARA 2 D
PETHD, KIZ, ZNHDY 77 LU AKRA L b
EHRHWCER/IARIEICEOD D AT RT A—2 2R
L, ZOMRGONTER~ ) 7 2% b LITEEE
g (M11(b)) Z1FRT 5, ZOFITiE, FEEE
PR DEE D HLE Y EA=05mOFER T, U 77
LU ARA v O ERGRABRND, £ 2T, Kk
HEFEHICB N, F—Z VAT —v g Ik Bl
%ﬁ&ggﬁﬁﬁ@#%®%#mb1&%mﬁbf

SRS ORR 21T - 72, [X121320%5 5 CTOHE

(b) EEEEHBELER.

(b) after rectification.

M1l FEREHATROERLE
Fig. 11 Location of reference points.



EEBREE AR LK TH Y, K - g, <
NZEI, B ATAED DT KO 5 m 2
KT, BERIZ-BUIRG TH DD, H“IEOELIZT
WA TETEWA RGNS, F72, KI3IXREN
6] & T 5 18 D F N E N O BAR L& AR il 2
2y L, MEDOEYFERLZML LD TH D,
T ARTORPIFEFERR LIZFELTBY, Bl
EARUTEIR T, DR ROWT I HY=0.999X &
2o T 5,

—MRIZ, BATPLOHMENES RDITLE, BRE
ERELI D EEZEZOND, BRERHEFICB T
BRAO AT LY 77 L ARA L METOIRREL,

130 ®

1254

1=

E120- @

j§115« 8 .

;§1ma e
1051 =

100+

* ®

ROV (Ave), R (Std), FHRME (Max)
BRI EZ A, 2005E (L(zo)=284m~406m) TIi,
AVe(20=0.85m, Stdg=0.51, Max@=1.79m, 1053 F
(L1oy=361m~611m) T, Ave(0=2.58m, Std1=1.87,
Maxg=7.33m, 0437 (L=597m~1017m) TiZ,
Ave)=12.09m, Std=19.30, Max=64.62mC & 7=,
03B DFRZET, L 0 O b FITLET D AT
BEETH Y, L>1000mOFEK TRRZENKE < 72 54
Relpolz, ok, BEE#H~ NI 7 A (AT
FTA=L) OHEBIZHNWD Y 77 LU ARA L RO
BaZhIET, RAROREZITo72L 24, R
DRE ZTBHERZE TR oo, 2 &Y,

O A& (m)
® JEAEZEMA T (m)

T

280 300 320

340 360 380

{77 1A) (m)

X12 BAEREEREMADLEE.

Fig. 12 Comparison between the reference point locations obtained from

image analysis and field survey.
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obtained from image analysis and field survey.
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Improvement in Efficiency and Accuracy of Goldfish Scale Assay
with Automatic Area Measurement
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Abstract

Teleost scale is a calcified tissue that contains osteoclasts, osteoblasts, and bone matrix, all of which
are similar to those found in mammalian membrane bones. We have developed an in vitro model system
using goldfish scale as a bone model. This system can detect the activities of osteoclasts and osteoblasts
with tartrate-resistant acid phosphatase (TRAP) and alkaline phosphatase (ALP) as the respective
markers. In the present study, we have improved this method by normalization of enzymatic activity with
scale areal correction using image processing software. This methodological improvement made the
system considerably efficient and accurate, and made it possible to measure TRAP and ALP activities
even with the small scale of 0.5 mg or less. In addition, our new method minimized the influence of scale
size on measurements of enzymatic activity.

Key Words: scale, unit weight activity, unit area activity, osteoclasts, osteoblasts
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Fig. 1 Schematic of sampling location for scale removal.
Scale sampling for development of alternated
measurement in TRAP and ALP activities: 192 scales
(numbered scales) were collected from 6 horizontal lines
(from A to F) of scales along the lateral line of scales on
both side of the body. TRAP and ALP activities on the left
side of scales were measured with weight correction
method and on the right side of scales were measured
with areal correction method.
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Fig. 2 Arepresentative stained-scale image captured by
an image scanner. After scales were stained with
methylene blue, it were washed with saline and arranged
in a 96-well plate-like array on a polypropylene sheet.
Then the image of these arranged scales was taken with
an image scanner.
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Fig. 3 Maximization of image contrast. Dragging the
slider of contrast to right side to maximize the contrast of
the scale image. Then, almost all noise components on
the image except scale are eliminated.
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Fig. 4 Image binarization. An original image file is
separated into trichromatic color images (red image file,
green image file, and blue image file) to convert an image
into binarized image, using "split channels" command.
Generally, green image file suit a wide range of images
for an accurate area measurement. Then, area
measurement is automatically processed by clicking the
mouse cursor on each scale of green image file.
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A Historical Research on Gun Powder of Kaga Clan

V. Studies on the Place and the Scale of Constructs of Suzumi Moulding Factory

Eiji ITAGAKI!

Abstract

Kaga clan built the moulding factory near the Asano River in Suzumi village in 1853, and many
cannons and howitzers were made from iron and bronze in the factory. There are three figure-maps of
the factory pictured in 1860, 1864, and 1865, respectively. The maps show us about all of the buildings
and houses in the factory. This is the first report that described all of the constructs of Suzumi moulding

factory.

Key Words: figure-map of Suzumi moulding factory, furnace house, drill house, the lzoba stream for
water mill, identification card of the moulding factory
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A Historical Research on Gun Powder of Kaga Clan

VI. Records of Production of Cannons and Howitzers, and Bullets in the Suzumi Moulding Factory,
Written by the Head of Factory, Yakichi Kamaya

Eiji ITAGAKI*

Abstract

Yakichi KAMAYA was the head of factory in the Suzumi moulding factory from 1851, and he
described in many reports and memorandums about the production of cannons, howitzers, and bullets. A
report described the first production of field-cannons using iron in 1853. Based on the archives, the
production of about 147 of several types of cannons and howitzers made of iron and bronze was

estimated.

Key Words: Yakichi KAMAYA, furnace house, bronze-made cannon, spiral field artillery, iron-made

bullets
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Makoto SHIMIZU, the Pioneer of Match-industry in Japan
Re-evaluation of His Achievement of Match-industry from New Informations

Shojiro YONEDA!

Abstract

This paper describes with evidence from newly found documents about the personal history of M.
SHIMIZU, who invented the safety match using red phosphorus in 1876. The studies changed his old
stories and include more detailed. He was born in Kanazawa in 1845 and studied French at Nagasaki and
Yokosuka. Then, he went to Paris to study mechanical engineering science in 1869. He met there with T.
YOSHII and was promoted by him to found a match company in Tokyo. After returned in Tokyo, he
began to found “SHINSUISHA”, a small factory to produce safety matches. This company was
supported financially by the Meiji government. The match was first sold in 1876, and many boxes of the
match rapidly sold. His business was going well, and then he built a large company for production of a
huge amount of the match, and exported the products to China and other Asian countries. These
successes prevented the import of foreign-produced matches. Following his success, many people
formed match-making companies in Osaka and Kobe area, and the amounts of matches produced
increased logarithmically in the period of 1890 to 1899. He is the father of match engineering and
business in Japan.

Key Words: Makoto SHIMIZU, SHINSUISHA, safety match, dual safety match, Tomozane YOSHI|I
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Report on the Village in Shanxi Province (1) : The Village of P County
in December 2009

Long XING?, Ping HAO", Libing CHANG', Weigiang MA", Ga LI
and Yongping ZHANG*
(Translated by Saiichi BENNOU**)

Abstract

Researchers from both Japan and China carried out a hearing investigation in December 2009 in the
village of Shanxi Province in China. The village chosen for this investigation is D Village in P County.
First, we surveyed the village, and had the managing staff of the village explain us about the general
conditions of the village.

This paper is Japanese translation for the report, which contains the contents of hearing
investigation that the researchers of Research Center of Chinese Social History of Shanxi University
recorded. The writer who participated in this hearing investigation translated the contents into Japanese.

All villagers’ real names were not included in this paper in careful consideration to the protection of
their privacy.

The main contents of this hearing investigation are the individual history of the villagers who
previously served as the managing staff in the village, and spread various fields in such cases as the
general conditions of the village, the politics, the economy, the society, the family, the geography and the
religion from the time of Anti-Japanese War until now. Members of the Roman Catholic Church are
included in the hearing about the religion.

We could survey various family relations, human relations, and so on by this hearing investigation
as to the general conditions of the investigated village. The points which we should pay attention to for
the next hearing investigation was made clear from this investigation.

Key Words: North China, Shanxi Province, village, history
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Report on the Village in North China (3) : The Village of P County,
Shanxi Province in December 2009

Saiichi BENNOU*

Abstract

With cooperation of the researchers of Shanxi University, we carried out a hearing investigation in
December 2009 in a village of Shanxi Province in China. The participating members from Japan were:
UCHIYAMA MASAO, MITANI TAKASHI, QI JIANMIN, TANAKA HIROSHI and BENNOU. The
village chosen in the object of this hearing investigation is D village in P County. First, we surveyed this
village, and had the managing staff of the village explain us about the general conditions of the village.

This paper is the report of hearing investigation that | carried out under the cooperation of MAO
LAILIN of Shanxi University. In this paper, all the Villagers' real names have not been included in

careful consideration to the protection of their privacy.

The main contents of this hearing investigation are the individual history of the villagers who
served as the managing staff before in the village, and spread various fields in such cases as the general
conditions of the village, the politics, the economy, the society, the family, the geography, and the

religion from the time of Anti-Japanese War until now.

We could survey various family relations, human relations, and so by this hearing investigation as
to the general conditions of the investigated village. The point which we should pay attention to in the
next hearing investigation became clear through this initial investigation.

Key Words: North China, Shanxi Province, village, history
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