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Abnormal Formation of the Spinal Cord and the Spine due to Diastematomyelia in a Japanese Brown Calf

Kaori TokupoME, Tatsuo Kawarasaki, Yasuo MoriTomo, Yuko KATto,
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A case of diastematomyelia in a Japanese Brown calf was studied anatomically and its morphogenesis was discussed from
an embryological point of view.

In the spinal cord, a groove developed along the dorsal midline of the second lumbar segment and gradually increased in
depth toward the posterior by ventral intrusion of the pia mater until complete separation occurred at the fourth lumbar
segment. In cross-sections of the split parts, almost symmetrical hemicords could be seen. Histologically, the dorsal median
sulcus and the dorsal median septum could not be observed in places and less gray matter was present in the medial half than in
the lateral half in each of the hemicords. No other myelodysplastic changes were found.

In the spine, the fourth to seventh lumbar vertebrae each had a midline bony septum between the widened vertebral body
and the dorsal bony cover, and had no spinous processes but formed two vertebral foramina corresponding to the hemicords.
Fusion and deformation of the vertebral bodies and arches could be observed in the affected area.

Development of these malformations in the vertebrae suggest the failure of midline notochordal integration during the early
fetal period. As a result, the neural tube has split to develop diastematomyelia in this case.

As no neutralizing antibody against teratogenetic arboviruses was detected in the serum, infection could be ruled out as a

cause, but the etiology of the disorder in this case remains unknown.
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Fig. 1 Separation of the lumbar spinal cord from the second (long
arrow) to the fourth (short arrow) segments.

Fig. 2 A cross-section of the spinal cord at the level of the second
lumbar vertebra. Almost symmetrical hemicords have been formed by
intrusion of the pia mater at the midline and less gray matter is present
in the medial half than in the lateral half. (H:E stain, Bar = lmm)
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Fig. 3 The spine between the third and the seventh lumbar vertebra.
A Ventral aspect. Fusion and deformation of the vertebral bodies are remarkable. Arrow = third lumbar vertebra.

B : Caudal aspect. Two vertebral foramina have been formed by the midline bony septum connecting the widened vertebral body and the dorsal bony
cover which lacks spinous processes.
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Fig. 4 Transverse sections showing morphogenesis of diastematomyelia
in this case (A-C) .

A Two neural plates are induced by heminotochords.

B : Cells of the sclerotome migrate to surround heminotochords and
neural tubes.

C : Two vertebral foramina have been formed by the midline bony
septum connecting the widened vertebral body and the dorsal bony
cover.

a : neural plate, b : surface ectoderm, ¢ : heminotochord, d : somite, e :
neural tube, f : dura primativa cells, g : sclerotome, h : dermatome, i :
myotome, j : skin, k : midline bony septum, I : vertebral foramen, m :
spinous process, n - transverse process, 0 - hemicord surrounded by
dura mater, p : vertebral body
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Studies on the proliferation and functionality of Suizenjinori (4phanothece

Sacrum (Sur.) Okada) indigenous to Japan in Kogane river

Tomoyoshi UcHIHIRA, Shinji Nartou, Chikako Masuoka, Chinobu OkamMoTo, Shin YASUDA, Hideji YAMASHITA,

Keiji IcosH1, Masateru Ono and Kiyotaka KABATA

(Received 30 September 2012; accepted 30 November 2012)

Suizenjinori (Aphanothece sacrum (Sur.) Okada) is one of freshwater unicellular Cyanobacterium indigenous to Japan.
Since the Edo period, the domain of Hosokawa and Akizuki had conserved Suigenjinori as a material of rare country dishes.
The production of Suizenjinori is decreasing now, because it requests rigid conditions from the growing aquatic environment
for the proliferation. The purpose of this study is to protect Suizenjinori and to determine the conditions of proliferation.

The investigation was carried out on Kogane river in the Fukuoka prefecture. The water temperature of the Kogane river
was between 15C and 25C through year. In the relation to the water quality, the value with a high correlation coefficient with
the density of nitric acid nitrogen was indicated. The weight of Suizenjinori has increased from 2 to 6 times from spring to
winter. The reproductive rate decreased in order of the winter in autumn in summer in spring at each season.

Moreover, with regard to functionality of Suizenjinori, an antioxidative activity that was higher than green tea and the
tocopherol was shown for functionality.

This time, the running reproductive rate was clarified during year for the first time scientifically and quantitatively. In

conclusion, the Kogane river is a valuable place that has continued for 200 years or more as for the cultivation of Suizenjinori,

and it is very important to maintain this place.
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' — The lower stream

Fig. 1. The place on examination ground in Kogane river

Fig. 2. The appearance of quadrat set on the upper stream in Kogane
river
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Fig. 3. The situation in which Suizenjinori was put in quadrat for
Examination of proliferation
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Fig. 4. The proliferation curve of Suizenjinori in Kogane river
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Fig. 5. The appearance from proliferation start of the examination (left) that is the following Suizenjinori proliferation on the 28" (right)
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Table 1. The correlation coefficient of each quality test of the water item and the proliferation of Suizenjinori

W.T.* pH DO

EC NO,N | PO-P Mg™* Cca** S0,*"

Correlation Efficient (n=13) 0.66 -0.53 0.10

0.90 0.93 —0.58 0.47 0.70 0.78

*W.T. : Water Temperature

Suirergrmor
Atmme
s 1

i - Recplsrnl
LR

Lontml

0 il

&0 ] 100

Ant-oxidization actvity tesl Liskd peraskdsien (%)

Fig. 6. Anti-oxidative activities of Suizenjinori extracts. The final concentration of each
sample tested was 0.02% (v/v) . The value of the ethnol control represents 100% lipid

peroxidation.
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Determination of 1,1-diphenyl-2-picrylhydrazyl radical scavenging capacity and total phenolic content in four

different igusa cultivars in Japan

Shin Yasubpa, Takahiro YAmaMoTO, Manami SAiki, Masateru ONo,

Keiji IcosH1 and Kiyotaka KABATA

(Received 12 October 2012; accepted 22 November 2012)

Igusa (Juncus effusus L. var. decipiens Buchen) has been historically used as an herbal medicine for nephritis and dermal
disorders, while scientific mechanisms underlying its health beneficial effect still remain to be clarified. We embarked on
examining the functional role of igusa, especially in the field of antioxidation. The current study was designed to investigate
whether four different igusa cultivars harvested in June or July 2011 may possess antioxidant capacity using 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical as an oxidation model. Among four igusa samples harvested in June, ‘Isonami’ showed the
highest and 1.66-times higher scavenging activity than the lowest ‘Hinomidori'. In two cases, ‘Hinomidori and ‘Hinoharuka'
cultivars harvested in July demonstrated higher antioxidant capacity than the cultivars harvested in June. The determination of
total phenolic content revealed that ‘Isonami’ harvested in June showed the highest and 1.91-times higher amount than the
lowest ‘Hinomidori'. In two cases, ‘Okayama No.3" and ‘Hinomidori cultivars harvested in July demonstrated higher phenolic
content than the cultivars harvested in June. Based on the statistical correlation test, a positive correlation between their DPPH
radical scavenging capacity and phenolic content determined was found to be significant. Collectively, the phenolic

compounds of igusa may in part play a role on their antioxidant effects but vary with their strains and/or harvested time.
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Fig. 1. DPPH Radical scavenging activity of four different igusa
cultivars harvested in June or July 2011. Jgusa samples harvested in
June 2011 (gray column) or July 2011 (black column) were used
in this experiment. Data represent mean £ S.D. derived from four
independent determinations. A parallel experiment confirmed that the
EC5, value of trolox, as a positive control, was 8.03 u g/ml. *P < 0.05 or
*#kp < ().001 was considered statistically different using student 7 -test.
N.S. means no significance.
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Fig. 2. Determination of total phenolic content in four different igusa
cultivars harvested in June or July 2011. Jgusa samples harvested
in June 2011 (gray column) or July 2011 (black column) were
used in this experiment. Data represent mean = S.D. derived from
four independent determinations. CAEq; Chlorogenic acid equivalent
amount. The equation of calibration curve ranging from 0, 62.5 to 1,000
ug/ml was y = 1.3583x + 0.0153, R = 0.9983. **P < 0.01 or *** p <
0.001 was considered statistically different using student ¢ -test. N.S.
means no significance.
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Fig. 3. Relationship of four different igusa cultivars to the DPPH radical
scavenging activity and phenolic contents determined. /gusa samples
harvested in June 2011 (gray circle) and July 2011 (black circle)
were used in this experiment. Data represent mean values derived from
four experiments of individual igusa samples. P < 0.05 was considered
statistically significant using Spearman rank correlation test. CAEqg;
Chlorogenic acid equivalent amount.
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This study was to investigate whether a student had a change of the physical strength by being part of class which adopted a

theory and a practical skill of the fitness (the number of subjects is 143).

The subjects performed nine tests including a body fat ratio, hand strength grip, sit-ups, sit-and-reach, side-to-side jump,

standing long jump, handball throw, 50 meter dash, and 20 meter shuttle run.

In the male group, the significant difference is evident in 7 out of 9 tests (body fat ratio, hand strength grip, sit-ups, sit-and-

reach, standing long jump, 50-m dash, and 20-m shuttle run) (p<.05) ; in the female group, the significant difference is also

evident in 5 out of 9 tests (body fat ratio, sit-ups, sit-and-reach, 50-m dash, and 20-m shuttle run) (p<.05) . From the fact

that the data has shown the gradual increases of the subjects’ physical strength, it is important to continually PE in classes with

students. Also, the decreasing of university students” physical strength is not only the problem of fitness classes but also the

problem which should be treated in the university as a whole.
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