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In skeletal muscle fibers, cytoplasmic protein talin is localized in costameres and
myotendinous junctions. Degradation of costameres may significantly weaken muscle
structure. Therefore, degradation of the costameric protein talin during postmortem aging]
may play a role in meat quality traits such as tenderness and water-holding capacity.
However, until recently, most studies in meat science have focused on the function of talin|
as a single protein, regardless of non-redundant roles between talin 1 and talin 2. In this
study, I aimed to determine expression levels and postmortem changes in talin 1 and talin 2
in chicken muscle in an effort to elucidate their potential influence on meat quality, and to
identify a potential enzyme responsible for the degradation of talin 1 and talin 2 during
postmortem aging.

I examined the expression and localization of talin in a chicken biceps femoris muscle
and gizzard using the clone 8d4 antibody in western blotting and immunohistochemical
staining. Western blotting and immunohistochemical staining showed that the talin was
labeled by 8d4 in the gizzard, but it was hardly visible in the biceps femoris. In the gizzard,
immuno-labeling was observed around smooth muscle cells. These results suggest that
smooth muscle talin may influence the quality of meat by-products.

Next, I examined the water-holding capacity, toughness and the changes of]
cytoskeletal proteins in smooth muscle that occur during postmortem storage at 4°C.
Consequently, it was suggested that protein degradation in chicken gizzards is related to
water-holding capacity. Expression of talin 1 mRNA was significantly higher while that of]
talin 2 was significantly lower in the gizzard than in the pectoralis major. Expression of talin
1 in the gizzard was also significantly higher than in the biceps femoris and heart. In
western blotting using 8d4, anti-talin2 or TA205 antibody, only anti-talin2 could detect talin|
in the pectoralis major and biceps femoris. Microscopy also showed that talin labeled by
anti-talin2,- but not 8d4 was located around muscle fibers in the biceps femoris.

Furthermore, intact talin band labeled by anti-talin2 within chicken biceps femoris muscle

was rapidljr diminished dutring postmortem storage.
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My findings propose that the degradation of talin 2, but not talin 1, in chicken skeletal
muscle may influence the quality of chicken meat. Talin 2 in the pectoralis major and biceps
femoris were degraded during the early postmortem period, but that in the gizzard and heart
were not degraded. Desmin in the pectoralis major was degraded faster than in the others.
The ratio of calpain 1 mRNA levels to calpastatin seemed to correspond to the postmortem
degradation of desmin. The ratio of calpain 2 to calpastatin and the ratio of calpain 3 to
housckeeping gene (ribosomal protein, large, P1) seemed to correspond to the postmortem)
degradation of talin 2. Desmin in the isolated myofibrils of the skeletal muscles was
degraded with 5 mM Ca?* and not degraded with leupeptin, the ubiquitous calpain inhibitor.
However, talin 2 was degraded with 5 mM Ca* and leupeptin, Desmin and talin 2 in the
heart were not influenced by 5 mM Ca®". Furthermore, talin 2 was degraded with 1 pM Ca®"
at 4°C, but desmin was not. Therefore, we propose that talin 2 is degraded by calpain 3
during postmortem storage.

Thus, | demonstrated that talin, which is likely to be the talin 1 isoform, is located
around smooth muscle cells in chicken gizzard, and that it is degraded during postmortem
storage. lts degradation may influence the textural properties and water-holding capacity in|
meat by-products. Moteover, I demonstraied that the talin 2 isoform is expressed
predominantly in chicken skeletal muscle, and that it is degraded during early postmortem|
storage.

I suggested that postmortem proteolysis of costamere protein talin 2 may influence
the chicken meat quality traits, and that talin 2 degradation is mediated by calpain 3.
Consequently, I demonstrated distinct roles for the talin 1 and talin 2 isoforms in the quality

of meat products.
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It is well known that the productivity of livestock is deeply influenced by the

BR 4

envitonmental factors including ambient temperature, humidity and wind speed ’surrounding
them. Recently, the serious Jinhibition of reproductive events such as estrus and conception in
leattle during hot period (summer), not the cool period (winter), is founded in worldwide, and this
seems fo be deeper in high lactating dairy ones.
Miyazaki prefecture is located in southwestern Japan and is an active dairy production
area. Although the annual average.temperature in the area is around 18°C, not only the
temperature rise to nearly 40°C, but also the highest humidity is beyond 80% during the hot
period. As a result, it is postulated that reproductive events such as conception of the lactating
dairy cattle in our prefecture may be more greatly influenced by heat stress during hot period
than in other areas. However, the relationship among the environmental factors and the
conception rates of lactating dairy cattle in our area has not yet been reported. Therefore, the
present research was undertaken to investigate the relationship between the conception rate of
lactating dairy cattle and the temperature-humidity index (THI) in our prefecture, and evaluate
the efficacy of a low thiol compound and an inhibitor for apoptotic response to avoid the cellular
damages of heat stressed oocytes.

When the conception rates of the 11,302 lactating dairy cattle and the maximum THI
(mTHI) at the first service of their artificial insemination (AI) in Miyazaki prefecture were
combined, only the rate of the group which exposed mTHI over 80 at 1 day before Al was
significantly decreased than those of the other groups. In addition, the vaginal temperature of the
cattle and mTHIs were measured at one hour intervals for 25 consecutive days in both hot and
cool periods and combined with the conception rates with mTHIs mentioned above. As a result,
there was a significant positive correlation between the mTHI and the mean vaginal témperature

in the hot period, but not the cool period. When the relationship among the conception rates, the




vaginal temperatures and mTHI was analyzed, the vaginal temperature started to increase at the
mTHI 69. In addition, the vaginal temperatures of the cattle, exposed to mTHI > 80, increased
0.6°C from 38.7°C resulted in a decrease of 11.6% in the conception rate from 40.5% was
calculated. With these investigations, it is suggested that mTHI may be one of the powerful
makers to reveal the heat stress for lactating dairy cattle during hot period, and higher mTHI may
induce the elevation of maternal core body temperature and disturb the ‘oocyte maturation
resulted in decrease the conception rate after Al

The cattle’s oocytes were exposed in vitro to 1 pM cyelosporin A (CsA), an inhibitor
for mitochondrial membrane permeability transition pore, before exposure to heat stress (39.5°C
for 5 h, 40.0°C for 5 h, 40.5°C for 6 h, and 40.0°C for 4 h versus 38.5°C for 20 h as the control
group) mimicking the circadian rhythm of the lactating dairy cattle during hot and cool periods
mentioned above. As results, both the decreased mitochondrial activity and increased apoptotic
response level, not reactive oxygen species (ROS) level, of the heart stressed oocytes were
significantly improved by CsA treatment comparing to those of the control group., However, both|
decreased nuclear maturation rate and embryonic development rate of heat stressed oocytes were
slightly improved by the CsA treatment compared with those of the control group., With these
results, it is suggested that the CsA freatment may not be a powerful method to solve the
decrease of oocyte’s maturational and developmental competence under heat stress.

To improve these competence, the various concentrations of cysteine (a low thiol, 0,
0.6, 1.2 and 1.8 mM) were added to the maturation medium of the oocytes under heat stress. As
results, both the decreased nuclear maturation rate and the embryonic development of the heart
stressed oocytes were recovered to those of the control group, when 1.2 mM cysteine, two fold
higher concentrations than generally used, was added to the medium. In addition, although the
heat stressed oocytes showed significantly higher ROS and apoptotic response level and
significantly lower glutathione level than those of the control group, these were highly improved|
by the addition of 1.2 mM cysteine comparing to those of the control grou;ﬁ. These results
indicate that the addition of 1.2 mM cysteine during oocyte maturation may alleviate the
negative influence of heat stress for cattle oocyte’s maturational and developmental competence| |
by increasing the glutathione level and inhibiting the production of ROS and apoptotic response
of the cocytes.

In conclusion, the high mTHI over 80 at 1 day before Al in hot period may increase]
maternal core body temperature of lactating dairy cattle followed by the decrease of the oocyte’s
maturational and developmental competence, and these could be avoided by the cysteine.

Furthermore, these findings can be contributive for controlling reproductive events of cattle

under heat stress during summer in southwestern Japan including Miyazaki prefecture,
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The predominantly agricultural Nepalese economy has always put priority on
high-value cash crops. Organic coffee has recently been recognized as such a cash crop to
improve rural livelihoods in the mid-hill regions of Nepal. The climate enables people
living in the mid-hill regions to practice organic farming, Organic coffee encompasses
15% of total domestic coffee production. The coffee cultivating area and production are
increasing by 14 and 13% per year during last decade respectively. Coffee has been
growing with fruit crops in lower region and with fodder trec in upper region.

Organic production systems differ from conventional systems with respect to the
application of farm management activities such as applying no contaminated irrigation
water, disinfectant utensils for harvesting and processing the coffee bean. Organic coffee is
remunerative in farming because of better cupping quality and marketing premium.
However, farmers lack bookkeeping skills. Similarly, research on coffee farming activities
in the middle-hill regions with respect to climate, farm size variability, and effective input
management techniques for sustainable coffee production has not been sufficient. The
purpose of this study was to identify economically sustainable organic coffee cultivation
models and methods through examining input management and marketing behavior.

The production function was used to determine input-output relationships, Investment
analysis suggested the feasibility of farming enterprises in coping with risks over the long
term, Pricing behavior and marketing margin enables growers and processors to find
appropriate price range which would increase farm’ s revenue and improve marketing
policy. Investment analysis and resource use assessment were new works for developing
production planning policies for farmers, governments, and novice entrepreneurs. This.
study explored economically profitable locations and target farmer groups so that further
production and productivity of organic coffee can be augmented in the mid-hill region.
This may help in reducing rural poverty and provide opportunities in attracting foreign
currency.

Research was carried out by interviewing 280 and 120 farmers from Gulmi and Palpa
districts, respectively. Similarly, 20 retailers and 10 wholesalers were interviewed in 5
different representative economic markets in Nepal. The Cob-Douglass production
function and marginal value products/marginal input cost approach were applied to
estimate the production function and resource use of these farms, respectively. The data
envelopment analysis technique was used for determining technical efficiency and
farm-level inefficiency factors through Tobit regression.

Both organic and conventional farming were found economically viable, but organic
farming is superior in terms of export potential, social corporate responsibility, and
environmental sustainability, Benefit-cost ratio of 2.12(at 12% opportunity cost of capital),
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a positive net present value and a three times greater internal rate of return were found in
organic coffee farming. The sensitivity analysis assuming a 10% cost increase with a 40%
decrease in output price indicated sound economic return for farmers.
 Production functions for all farm sizes and altitude categories were significant. Labor
and organic fertilizers were the major factors and statistically significant in explaining
coffee production. Increasing return to scale was observed in all categories. The labor used
in all categories was over-utilized while remaining inputs were-under-utilized. About 46%
of low, 43% of medium, and 39% of high altitude farms were technically efficient, More
than 50% of the coffee farms were inefficient, They were unable in cost-effective
allocation of labors and organic fertilizers. They were lacked with primary processing
equipments. About 43% of small, 50% of medium, and 56% of large coffee farms were
technically efficient. Small farmers dominated the production system. Small and high
altitude farms were more efficient; thus policy should focus on merging small farms to
improve input productivity. The regression analysis showed that over the past years the
farm gate price has been significant for explaining the current farm gate price. The
producers’  share on the export value was 50%. Reducing marketing middleman by
establishing a direct relationship between farmers and the processing industry can increase
marketing efficiency and farm revenue. Only a two-step marketing channel can ensure a
better farm gate price. From this research, it was found that organic coffee can be grown
without decreasing yield. This will empower farmers in extending their farm size and the
government to formulate organic promotion and suppoit policies.

Based on financial analysis, more farms can be established in the unproductive high

altitudes. Efforts to increase labor and fertilizer productivity are important to improve

competitiveness in organic coffee production and prices. Quality improvement through
upgrading technology is important in processing coffee after harvest, The use of a
marketing information system may be useful in increasing sales in domestic and export
markets, _

This study showed that the majot problems in coffee production were the shortage of
skilled labor, inadequate technical knowledge, and poor farm investment. The overall
effort in reducing these problems should be initiated from the government thr ough strong
linkage of financial institutions, research groups and coffee producers.
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