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Study on efficient cow production by bioengineering technologies

Yasuhiro OGATA

Graduate School of Biosphere Science, Hiroshima University,
Higashi-Hiroshima 739-8528, Japan
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Molecular biological mechanism for preovulatory follicle formation
that focus on ALDH family
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PR R OMEE AT, PRV E Y FSHIC XL DB T 20002358 F L, =X bar >y (E2) #°
EREN, SN EPUINHE - BIREN D, v ATIE, PRTHEISE Y 2 B0 C LH &1k
(Lhegr) DPE5EBLT 5 2 L mViag - S84t b OO UIHTH . LA L, FSHEIEET
(37 < PRI 7 o CTHH T 5 Lhegr DB 2 HIHT 2 A ITYITH 5, £ 2T, ABIZETII,
<7 A% VT FSH 2% Lhegr 588l % 5385 5 720 ICWHBR I BLH T OFE & 2 ORI 2 17\, IID%E
AR DHE R L 72,

ALDH family DRI & HEaefEMT

FBBRRT 2 FET 5720, RE#HE~ T XL FSHERMER® eCG 5L, HEINIIIEAEILE S 41 5 481K
O~ T A6 M Mgz B L, BEFHEREET 2175 720 ORI, E26 M T CYPITALIZ X B X
IR A S B & PR E NS RIFEY acetaldehyde D43 ffEES:, ALDH family % [F5E L 72

E2E 1B b 2 IR T D 5B L acetaldehyde i FE & FERFIY ISR L 72455, eCG 5~ AT Cypl7al
PHEBEIC LA L, Z4UIEV: acetaldehyde i S A L72. Lo L, eCG #5481/ % Tld Cypl7al 1F75
WIZH B BT, acetaldehyde i FEIZ24HEf 2 & [ L OV TIF L72o DMK NI acetaldehyde D EEME
5 I % B 5 MRS & HE22 L, ALDH family OB H) & BIE % #E) L 72 AldhlalA eCG 12 &
DAEEIC AL, WINEEMIE & PERIRE TR IR I D R S, acetaldehyde AL & 3 RRER O R
TEDHMNTH 072, & 512, E2HHAE ALDHIAIO MBI Z AL 720, TUE—8 — N 217572
WER, Cypl7al % FHHET LRGN T GATA % Aldhlal 383 % bHIEIL CWize 26D Eh 5, Aldhlal
7% GATA IRAFI9IZ E2E R & ARSI AL L, RIEEW 20 L Cwa L £z b/,

ALDHI D & PRI 2 8 & MG 3 % 7200, REi#~ 7 A 12 ALDH ¥l #] % eCG & JEEN 5 L,
acetaldehyde i, EIZF5H, INHIZEANDOFE L7z, ALDH %] 3 % & acetaldehyde i fEAS L5
L, FaRIRamcl3 s EiliafE 2y —C, L 72Mi31E TUNEL etk 72 572, £ 6102, JesE
WO~ —5 —#I5F Cypl9al, Lhegr DFEFAHEIIWA L7272, ALDHIIZ acetaldehyde % 53 L, kL
[l DA AR N FERE & N L 72 I 2 LI EH LT b e & 2 bz,

ALDH1IZ &% acetaldehyde A #HEEDINICE % B R/ E

ALDHIIZ X % acetaldehyde 53 b8 2590 1 MAT 3528 2 5 72, eCG & ALDH #0ilH) % [ FH: 5 L
72 A2 hCG % %5 L, HEINEER & SCRELaRBR 21T - 720 HEUNEL, ZABINEL & WRAE N IE~ o> 584 I 4513
HEIALN L, YPHEP acetaldehyde #FE & SUBFET - IO IZAREABIE L Tv7z,

b N RELIGIER IS, R4 Ze NBEIE A L 72 B A SERINERLS, U0 & PR & ML L 720 B0 & fRAb 24
L. ZHERE BIFIEAO S AR ME L, I acetaldehyde I MIE 21T > 720 Z DGR, IR O
acetaldehyde J DS HIBLE P A — BB QI CH R E CEA Y, IEFHICZH LIRBESFR SN I005)E
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3 % YU acetaldehyde 213 124K 7> > 720 acetaldehyde 7t A L2 2 1%, Wb IsAEREOR
W% FEE S 5720 OREEHE R EINREFEEDERBEHOFID N I245 5 LF 2 5Nz,

ALDH family #{=zFDHI#H9 5 RA §%R EZDEE

ALDH1IE, #O4EILL 72 vitaminA % L7/ 4 Y (RA) (&3 51%E O 4H9 . ALDHIFIHIFNIZ & D
T L7z Lhcgr 838758 RA $£5-12 & W A48 L 72725, ALDHI1I4 acetaldehyde 43/ & RA HiiarpciZ 5L,
T REAHEIN I AN D IEE I & % 2 5720 RA OUIEFEREIZ T3 % E % M5 728, vitaminA KZ
filkt & LA D~ A2, WA, JIHIEEE, IUSEE RPN O~ — 7 —#m T EH, JIoPIs
A, IWBIIENOSERANORER G L2 TOME, BRI L, WREOHEINHIEL T3 HE
PR F3TH DL, SOFRRIS Lhegr WEEIZIIHI SN TWE 2 L 2R L2, F 72, BRIP4 1T -
THHINER I OB, IO S E RN ERICLE SN o7z DLEOENS, JIsEEY
IZABE NS RAE, LHESZMZ2EO5 2L THWEERZ IOINEHINS L 2 E 2 51,

RA IZK W HIHE NS LH SAREORIRHEEE

RA & Lhegr ZBLOBMREZ 5720, PR RA IS L LacZ % 5313 % RARE-LacZ #{nFE A~
7 A% AV oo FSHAEI % 520 F 72 BRI @ MG C LacZ FptEAs52 &, W UAIRZIC LHCGR & J3fE L Tz,
LacZ i&7E13, RA SHOMHIF TET L7z 22T, RA GEIIHFZ eCG & M5 5 & Lhegr 58381
DA HH S, BRI, IO - BAERLINT L7ze LA L, Lhegr 70 E— ¥ — I RA IBEAL
FIA7z\ve DF D, RAIZE D Lhcgr BRI MR & & 2, Spliiat A + @ CpGHECHIIZAEH L, DNA
AF WAL % 4T 5 720 eCG 51 Tld CpG BLF D A FIALEIAILE VA, eCG 512 & Y 20 HIA 3%
LA L7ze —77, eCG & RA & EUIHIF O FFHR5-1& 2 AL &2 iR L 720

HESRINAIAN D FEB L, Lhegr IMIE { ORIZFTHRA T WML Z > T2, 5 & fi S 3 E
L, RADHRT DA FALE & D ITBNOMIZFRBUIE L MIHT 2 2 & T, MiEilomieZ(t s
GO R, - SEAEREDOBIMRMEDEH O M 2 £ HEZ T,

AIFFEIZ BT, FSH A 2 Lhcgr 5631213 ALDHI2S B2 B 53 2 (a7 L I3 EH- L,
FIEEY) acetaldehyde % 7395 Z &, (@ ALDH1IZ RA G H~b 5L, Lhcgr 70 E— ¥ —FHIHORL x T
MEEFET L ENEETHL I EEHLNIT L,

CAUTED, BENZERIONZ T, MRBNRET - MRS | &R 3 5 E TR IE O I &
ZOTEOEF~OBEHIMES N,
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Diversity and molecular evolution of carnivorous calanoid copepods
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NTRABAAT VHEHEETROBWIIZVCEHW T 7 N THY, FOEEHIEIEICDOWT1900
ERYED SWTEDERIC R SNTE e 2O THWM T TV 7 by R EORTE2BET A ZkAEEGE LT
BT HNT WD, REOEICL VOB 75 > 7 by EZHAETLHLT M) ¥ A2 EHATLHO
GAEDHS o CTE Tz L L, WEEODREE - RO LR &2 W TR EmIc
WIZEAT S I C Vo fzo AWFZECIEAKYE, IBEMERESB £ 051,000 m PLKICERT 2 WO M8, 45
& T 2 70 1 b AR A2/ N L RO % B L BRI E L, 2h s oEMERx
HE L7z T2, WEHEVPRFEELED»SHEL L 72 2 12D T Heterorhabidae 7 #8HZ L THF 3%
FIFNT (D 18S IRNA B £ U28S rRNA #f& T, I hI Y FY70F bru—2a CELEET 721=y
MEET) THO 2T A2 R HMNE Lz,

WENEA 7 X AB A A 7 HEEVNAE FMOWM T 5 V32D LD b hOFERIH§ 23 BV F
BHOZNS B L CHEFIMEL, 512200 ONBRIIEENOREHORELFE L {7 1L
L OB 2238 EA o N7z, 3, MW OMTEA20.0% LIAD Group 1 (Diaptomoidea) & & Ol
% 2 % Diaptomoidea DAt D ERFCRERL S % Group I T b7z, & 512, FUNHAOHMEE =L
AV NOIREBIZL > T3 A TIZmEsh, TNENoOBEEMNA T HEE L 72o Group 1 O Candaciidae,
Group Il @ Chiridiella, Cornucalanus, Heterorhabdus, Paraheterorhabdus | “chopsticks mode” @ & % $%H
L THIR BN KRB OEEZ, ZoMo s 4 713 2 OFEHK & “scooping mode™ & v» ) Hallz v THIR Y12
IO AL T2 EHEE L7, ETRAIHOTL 2 v bofeliix BICHCCHEI A4, HET
BHEKDOTL AL M TRy MRS EED L CZONENEL AL 2 X ) 2BITE %35 L
W7o WEEIZT T X ABOMELO P TEES ML LCIRE L7z L3R S b,

717 XA HORT- B 5 WENO BYEO I IR T O 7% WALE, FRISRIEAN ORI A 2 5 72124
Lz SN THB Y, HTEEIPMIMIIINENIR L7268, AREONSREROSIESE L2t %
AHNDo

Heterorhanidae M7/ 97 7> 18S rRNA i 5T &£28S rRNA I T DG AEY & Fv: 725 T RN 12 BV
T, T TRIBBSN TV LIERBIZES CRFBOBIZ L =3 L7z $4bb, KT &M Disseta 5 HIZ
I L, ME £ Mesorhabdus, Heterostylites % R L2, I IZ AN EIZHHL L 728 Hemirhabdus,
Neorhabdus, Heterorhabdus, Paraheterorhabdus 73538 722 & % 7R L7z R EEHIE 2 5 “chopsticks
mode” AT H2WAEBVHEALL 72 L 20 FRMFNHITTHRHTE 2z, £/2, IPaXFYTO
COLBRF DAL Z 100T7 72 1) 1.4% ~2.6% & LT, TG RRFVE Disseta & HEEVE Mesorhabdus
O COVEIATF OMIZMFRHE21.2% (SHMIBT 5 &, #1500/ ~81054E L & ), Hfri i~ & 55k
WA o7z L I N7z, 59 5 &, Heterorhabdidae (3 it Bl ~ S B2 i CRAB M £ 2 S WA
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LHEfE LI L7 L FHE NS, F 72, Heterorhabdidae PN @ 18S rRNA i#{nT & 28S rRNA & (n T O AL
ORI HE (pairwise genetic distance) (£0.07~2.27% O#FHIZINE - 724%, Hemirhabdus, Neorhabdus,
Paraheterorhabdus 3 X U Heterorhabdus % & $24)& I O (= BEEEIX0.14~0.92 & FER ISV EE IR L 720
Z Ol Heterorhabdidae & [7] U FEHZE L, ZARMICHT-LTH % Metridinidae O J& [ O BRI EEEE (0.21
~2.21) L% T& ), Heterorhabdidae TI3JE % 4= U 2 #EL#E, S F ) GO fba e 2 3 HEH M A
7 XA HOREGALHEE L R TELTB Y, SARBEAI) EEoM#IISEZ o722 LAafiE s
720

R TIIANENED 7 X AR A A 7 YE ORI 2 BRI RER M 2> & AT L, EALBEIII DT L
72o HIRIZE HICE { ORTRERTIFICAELT 5 WRHE 2 18I0 L 72TRREMAT, LS A WA 2 g
RARIATIZ & BB OHEE, 714 7 VO FIRFTOMTIFIZ L 20 4 7 VHORMELOH %
HEPIZT LI ENRETH L,

F—TJ—RN:BIXABHATHE WE MHE, 5TEL
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Automatic milking systems (AMS) are the latest milking machine utilized in dairy industry. Reducing labor
cost and saving work load are major reasons for introduction of AMS by dairy farmers. Cows milked by AMS
generally increase milk yield with increased milking frequency. The Increase of milk production by frequent
milking may affect the mobilization of fat stored in the body tissues, especially in an early lactation period.
Related to higher milk protein yield, higher milking frequency may also affect mammary amino acid (AA)
metabolism in cows milked by AMS. In addition, feeding strategy for close-up period must be applied to
minimize the negative effects of negative energy balance on production performance in cows milked with higher
frequency by AMS. Therefore, this study aimed to evaluate milk production and nutritional status in early

lactating cows managed with AMS, with focusing on milking frequency and prepartum feeding levels.

In Experiment 1, 8 multiparous and 4 primiparous Holstein cows were assigned to two treatment groups of 2
or 4 times milking frequency. After parturition, cows were fed a partial mixed ration (PMR) ad libitum and milked
by AMS from 10-18 days postpartum. The daily milk yield in AMS period was greater (P < 0.001) in 4 times than
in 2 times milking cows. Yields of milk protein, lactose and solid not fat (SNF) were greater (P<0.001), and fat
yield tended to be greater in 4 times milking cows (P = 0.073). Average dry matter intake (DMI) and total
digestible nutrient (TDN) intake in each period was similar between treatments. Body weight (BW) and body
condition score (BCS) were similar between treatments, but BCS decreased with period from 20 to 35 days (P <
0.05). Arterial plasma concentration of glucose was lower (P = 0.034) in 4 times milking cows. However, the
arterial concentrations of acetate, ketone body, non-esterified fatty acids, triglyceride, total cholesterol and urea-N
did not differ between treatments. The arterial-venous difference of plasma metabolites by the mammary tissues
were similar between treatments, however estimated mammary plasma flow was higher in 4 times compared with
2 times milking cows (P < 0.05) which probably affected milk and milk component yields. Arterial concentrations

of hormones (GH, IGF-1 and prolactin) were similar between treatments.

In Experiment 2, the blood plasma samples of the coccygeal artery and right subcutaneous abdominal vein
obtained in Experiment 1 were analyzed for free AA concentrations. Arterial plasma concentration of glutamate
(Glu) was lower (P = 0.022) in 4 times milking than in 2 times milking cows. Arterial-venous concentration
differences of each essential AA were not significantly different between treatments. Mammary uptakes of each
essential AA except for tryptophan were higher (P < 0.05) in 4 times than in 2 times milking cows. In contrast,
mammary uptakes of each non-essential AA excluding alanine, aspartate, serine and tyrosine were not different
between treatments. Ratios of mammary uptake to milk output of branched-chain AA were lower (P < 0.05) and

uptake to output ratios of glutamine, Glu and glycine were tended to be lower (P = 0.055) in 4 times than in 2
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times milking cows.

In Experiment 3, 7 multiparous Holstein dry cows were divided into two treatment groups supplying diets at
125% (H) or 100% (M) of TDN requirements, respectively, during last 3 weeks of dry period (close-up period).
After parturition, cows in both treatments were fed PMR ad libitum and started milking by AMS from 3 weeks
postpartum. Dry matter intake at week 3-6 postpartum was similar between treatments, although DMI at week 1-2
was numerically higher for cows in the M treatment. Milk yield at week 1-2 was tended to be higher (P = 0.09)
for cows in the M treatment compared with the H treatment. Compositions of fat and protein in milk at week 1-2
were similar between treatments, but lactose and SNF contents were higher (P < 0.05) for cows in the H treatment
than those in the M treatment. At week 3-6 postpartum, protein and SNF contents were lower (P < 0.05) for cows
in the H treatment. Milk fat yield was higher (P < 0.05) for cows in the H treatment compared with the M

treatment at week 3-6.

In summary, the results of this study indicate that increasing milk yield with increasing milking frequency
does not enhance fat mobilization till 3 weeks of lactation. The increase of milk yield with frequent milking by
AMS is mainly owing to the increase of mammary plasma flow which affects AA uptake for milk protein
synthesis. Efficient conversion of essential AA to milk protein by mammary gland may also affect higher milk
protein yield in cows with higher milking frequency. On the other hand, feeding levels in prepartum period may

not affect milk yield but increase milk fat production in early lactation by AMS.

Key words: amino acids, automatic milking, feeding levels, lactating cows, milking frequency, peripartum period
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Integrated Sustainable Livelihood Approach toward the Strengthening of Social
Resilience: A Case Study on Recovery of Fisheries Livelihood after the Tsunami
in Krueng Raya Bay, Aceh-Indonesia

Zulhamsyah IMRAN
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Goal of the study

Integrated sustainable livelihood approach was implemented to relief fishing communities and restore fish
resource in tsunami-affected areas, Aceh-Indonesia. This research objectives are to examine factors affecting on
changes of fisheries livelihood pattern in fishing community, examine factors that cause decrease of anchovy
resources and coastal ecosystems degradation, assess effectiveness of integrated and participatory sustainable
livelihood approach, investigate the recovery process of fisheries livelihoods and roles of indigenous institution
toward the strengthening of social resilience; and to provide recommendation for adaptive framework on recovery

of fisheries livelihood.

Factors Affecting Changes of Fisheries Livelihood

In 2004, the tsunami had affected on fisheries livelihood in Krueng Raya Bay. As a result, USD 2.7 million
fisheries livelihood assets was damage and loss. The pattern of fisheries livelihood was changed by the tsunami
struck. It led a number of fishermen increasing from 10.6% of total population in 2003 to 15% in 2011; a number
of fishing boat decreasing sharply; operational cost and re-investment of asset production increasing significantly;
increase the percentage of fisheries household dependency on fisheries resources from 40% in 2003 to 60% in
2005. A declining of fish production in both volume and value could be identified as direct factor which shifted
the income of fishing communities. An upward of food, fuel, wood, and equipment price; a change of workforce
and livelihood; and an increasing immigration were contributed as indirect factor on change of fisheries

livelihood.

Assessment Factor Contributing on the Anchovy Fisheries Decline

Fish resources, in particular anchovy (Stolephorus commersonii) in Krueng Raya Bay faced a depletion state
aftermath the tsunami. A downward trend of anchovy production could be revealed by less of catch during west
monsoon season of 2012, amounted 7.8 tons or 52% of the total catch with the operation of 7-29 units of lift net
boats. Simple regression analysis resulted two different models of MSY either before or after the tsunami in 2004
which were shown as y = 0.8696 — 0.00008x and y=0.1138 — 0.00002x, respectively. Model 1 recommended to
reduce the number of lift net boat to 43 units for optimization of yield. However, Model 2 suggested that only 23
units could be operated for optimal effort each year. Average recent catch in MSY showed 53.9% (less abundant)

before the tsunami and 5.5% of average recent catch in MSY (depletion) after the tsunami. Such a tragedy of
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resource depletion was accelerated by anthropogenic factors, increasing catch effort, destructive fishing gears, and

degradation of coral reef and mangrove and the tsunami factor.

Incorporate Sustainable Livelihood Strategy on Recovery of Fisheries Livelihood

Poverty alleviation through increase of income is a main target of sustainable livelihood strategy. In study
area, high dependency on fisheries resources, ranging between 0.61 and 0.81, brought poverty condition in fishing
communities. It can be seen that 65.9% of total population was lived within coastal area and 69.2% of the 13
villages were coastal villages before the tsunami. The fisheries livelihood program successfully reduced a number
of poverty population to 56.58% on 2009 from 97.70% in 2005. The strong internal characteristics of fishing
community were regarded to cope fisheries livelihood recovery. But, their capacity of recovery process and
financial capital were insufficient to restore fisheries livelihood without any aid delivered from Government of
Indonesia and other donor agencies. Some lesson learnt were to integrate alternative livelihood development and

social-ecological approach into development of fisheries livelihood.

Toward Strengthening Social Resilience through Fisheries Livelihood Recovery

Social resilience has role to govern the local community and coastal fisheries resources toward sustainable
fisheries development in tsunami affected area. The four villages selected, i.e. Ruyung, Meunasah Keudee,
Meunasah Kulam, Ruyung, Meunasah Mon showed a highest SoVI, which were in range 0.7850 — 0.8460,
because these villages are located nearby sea and flat area. Indigenous institution had a contribution and adaptable
to rebound social resilience. The Panglima Laot Lhok (sea commander) had determined and adapted role on
recovery of the fishing community, particularly facilitated aid delivery to fishermen. Toke Bangku (financial
trader) had stimulated for reinforcement of advance payment and market channel. The other institutions
supported upon linking and bridging connectivity among stakeholders. Toward the strengthening social resilience
of fishing communities could be gain through: revitalization of rule using the social value and religious;
engagement of indigenous institution and local government unit; adoption of the sustainable livelihood approach;
integration of management adaptive strategies; collaboration action among the stakeholders and local institution

capacity building; and arranging exit strategies for fisheries and alternative livelihood development.

Conclusion and Recommendation

It is clear that anthropogenic factors contribute to depletion of fish resources and degradation of coastal
ecosystem. The tsunami brings out fish resource and its ecosystems to the worse condition and resulted a huge
negative affect on fisheries livelihood. It has caused a decreasing of income, increasing of poverty people, rising
of social vulnerability, declining of social resilience within fishing communities. Toward the strengthening social
resilience of fishing communities, it is needed to integrate sustainable livelihood based on community’s
participation for achieving self-social resilient of fisheries communities and cope fish resources depletion and

ecosystem degradation.

Keywords: tsunami impact, sustainable livelihood strategies, social resilience, fishing communities
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1. General Introduction

Infection by pathogens in the oviduct causes eggshell malformation, debility of host bird, contamination of
egg and chicks, and food poisoning for human. The regulatory mechanism of immune function in the oviduct is of
importance to enhance the defense function against infection, and it is also important for host animal health and
safe and efficient egg production. The aim of this study was to determine the immunoresponse process including
recruitment of cytotoxic cells induced by bacterial and virus infection, and the effects of the immune factors on

the eggshell formation in hen oviducts.

2. Effects of Lipopolysaccharide on the Recruitment of Immunocomponent Cells in the Hen
Oviduct

The aim of the study in Chapter 2 was to know why the susceptibility is high in hen oviduct during the
molting phase. The expression of IL-1B, IL-6 and IL-8 were up-regulated in association with CD4" and CD8" T
cells recruitment in response to LPS in the oviduct of the laying hens, but the ability to recruit CD8" T cells may
be depressed during the molting phase in Experiment 1. The lesser recruitment of CD8" T cells may be one of the
reasons why the oviducts are more high susceptible during the molting phase. T cell pool was more developed in
the vagina of LPS-repeated stimulation group than control in Experiment 2. The lesser antigen stimulation in the
vagina during molting may result in the reduction of T cell pool, and it may be also one of the reason for the

higher susceptibility in the oviduct during the molting phase.

3. Effects of Estrogen on the Cytotoxic Response to Avian Infectious Bronchitis Virus Infection in
Hen Oviduct

The aim of Chapter 3 was to determine whether the egg-laying phase and estrogen affect the induction of
cytotoxic cells at early stage of infection by avian infectious bronchitis (IB) virus in the oviduct. The frequency of
CDS8" and TCR-y8" T cells in the isthmus, and CD8" cells in the uterus was significantly higher in the alBV group
in the laying and M-EB hens, but not in the molting and M-oil hens. The expressions of cytotoxic cell-related
molecules and cytokines in the isthmus, and of CX3CL1 and IFN-y in the uterus were higher in the aIBV group in
the laying and M-EB hens, but not in the molting and M-oil hens. These results suggests that infection by IB virus
causes the cytotoxic immunoresponse with up-regulation of cytokines in the isthmus and uterus at early stage of
infection. This response may be declined during the molting phase due to decrease in the circulating estrogen

level.



178

4. Effects of Avian Infectious Bronchitis Virus Antigen on Eggshell Formation and Immunoreaction
in Hen Oviduct

The aim of this study was to determine the mechanism by which the IB virus affects eggshell formation.
Attenuated IB virus (aIBV group) or vehicle (control group) was injected into the oviductal magnum lumen of
hens. Gene expression of collagen type I, but not collagen type V, in the isthmus and calbindin in the uterus was
decreased in the aIBV group. The frequencies of CD8" cells and TCRy3" T cells in the isthmus and uterus were
significantly higher in the aIBV group than in the control group. The expression of cytotoxic molecules and
cytokines was also higher in the aIBV group than in the control. These results suggest that IBV infection causes
disorder of eggshell formation by disturbing gene expression of collagen type I in the isthmus and calbindin in the

uterus, probably via the effects of substances from cytotoxic cells and proinflammatory cytokines.

5. Effects of IL-1p and IL-6 Stimulation on the Expression of the Eggshell Formation-related
Factors in the Cultured Uterus Tissue

The aim of this study was to determine whether the IL-18 and IL-6 affect the expression of the eggshell
formation-related factors in the uterus mucosa. The expression of IL-6 receptor was identified in the tubular gland
cells and whole tissues, but IL-1f receptor was not identified in the tubular gland cells. Expression of calbindin,
PMCAI, PMCA2, CA2 and SLC26A9 was significantly increased in the tissues incubated with IL-1p and IL-6
compared with control group. Whereas, the density of immunoreactive calbindin was significantly lower in the
tissues incubated with IL-1f and IL-6 than in the control group. These results suggest that IL-1p and IL-6
temporarily upregulate the gene expression of eggshell formation-related genes, but down-regulate the protein
density of calbindin in hen uterine mucosa at the early stage of stimulation. It is assumed that IL-1f and IL-6

affect the transportation of Ca”" to cause eggshell malformation in hen uterus.

6. General Discussion

In conclusion, the cytokine production and attraction of the cytotoxic cells are important to protect the
oviduct from infection by pathogenic bacteria and virus in hens. Estrogen is likely necessary for enhancement of
cytotoxic immune reaction in the oviduct. It was also established by the current studies that the produced IL-1
and IL-6, and cytotoxic cells and cytotoxic factors induced by microbe infection are likely one of the factors of
eggshell malformation caused by pathological microbe infection. These knowledge is expected to be useful for

the basis of the technology development for the preventive hygiene in the oviduct and the safe egg production.

Key words: chicken oviduct, cytotoxic cell, chemokine, cytokine, eggshell, IB virus
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Goal of the study

Good Agricultural Practices or GAP is a global appropriate cultivation method for the farmers to conduct
food safety. It is an appropriate on-farm into farm gate cultivation management included, farm inputs selection,
farm management, until post-harvest management. GAP aims to encourage the farmers to produce the safety
agricultural products for the consumers. After FAO introduced GAP for a period of time, it become one of the
minimum requirements for the agricultural trades in global market to secure the food safety and sustainable issues
at the farm-level production. Many countries adopted the FAO GAP guidelines and established food security
framework, including Thailand. Although there was the clear framework for the MOAC to implement GAP into
farmers, halves of them stopped to maintain their certificates with in last 3 years. The reducing in the numbers of
GAP certified farmers in Thailand shown the changing in direction of GAP development in the future. The
evaluation of success of GAP development in Thailand still is on the discussing. This dissertation focused to

identify the current situation of GAP development in Thailand.

This dissertation has four specific objectives: 1) To examine the factors affecting the farmers’ practical
perception on their GAP understanding; 2) To assess the situation of private standard dual-GAP development in
Thailand, and to determine the opportunities of the practical collaboration between private and government
sectors on the GAP development; 3) To expose the GAP realistic economic incentives from farmers’ GAP
experiences in the important export commodity; and 4) To define the current situation of GAP-based marketing

and to identify the buyers’ attitudes towards GAP-based product.

Conclusion and recommendation

After FAO introduced GAP for a period of time, it become one of the minimum requirements for the
agricultural trades in global market to secure food safety and sustainable issues at the farm-level production.
Many countries have adopted the FAO GAP guidelines and established food security framework, including
Thailand. There were many obstacles on policy, extension services, research, and farmers’” implementation levels
during GAP developing process. The success of GAP is depended on the effectiveness of farmers’ implementing
GAP procedures. The farmers will increase their GAP standard attention when they can get premium price from
selling their GAP-based product. In general, consumers markets have not yet developed enough mature to deal in
GAP labelled products in some countries. Farmers might ignore this standard. Food safety issues including GAP
are not cared at a farm-level. As a result, like Thailand, food safety of agricultural product is not reliable in the

global trades.
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Actually GAP gave both direct and indirect incentives to farmers, but they tend to believe that GAP can
secure little incentive for them, in cases where a direct market for GAP-based product has not yet become mature
in economic terms. Therefore, private sector need to generate a dual-GAP standard which will secure food safety
and keep a certain level of product quality. Some dual-GAP standards labelling (such as 4C, GlobalGAP, etc.)
have already be accepted widely in the global markets. Farmers can gain visible benefits (normally is premium

price) from implementing such standards, and learn how to improve their food safety production on their farms.

However, it is also difficult to promote new dual-GAP standards. Private company have expanded the
fundamental GAP knowledge among farmers through dual-GAP standard. This knowledge expanding becomes
the best way how private company explore their new standard. Any dual-GAP standard needs the development of
GAP as an essential requirement. GAP standard also needs the dual-GAP standard for the market access. Each
standard cannot stand alone in market. This mutual-relationship positively motivates the development of both
GAP and dual-GAP standards. This relationship inspires the farmers to improve their sustainable cultivation

which positively affects the Thai agricultural food safety reliability in the global trades.

Keywords: GAP, QGAP, 4C, Dual-GAP standard, coffee, mangosteen, cost efficiency, marketing
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Saline soils (pH < 8.5) and alkaline soils (8.5 < pH < 10.5) are widespread adverse environmental problems
globally, which significantly limit crop production. Swiss chard (Beta vulgaris L. subsp. cicla) is a foliage
vegetable closely related to beets with a large leaf blade, and thicker petiole. This plant is more tolerant to salinity
than other leafy vegetables. However, there are few reports on Swiss chard resistance to salinity, and there is no
information about its alkaline toxicity or alkaline tolerance in this plant. In chapter 1, the differences between
saline soils and alkaline soils, as well as the different effects of salinity and alkalinity on plant growth were
introduced. The objectives of this study were to examine toxic responses of Swiss chard to alkalinity via
comparing the saline and alkaline toxicities in Swiss chard by determining its physiological characteristics, and to

identif parameters that are more suppressed under alkaline conditions than under saline conditions.

In Chapter 2, in order to understand the difference between physiological responses of Swiss chard to salinity
and alkalinity, Swiss chard plants were subjected to 50 mM and 100 mM of salinity (pH 6.5) and alkalinity (pH
9.0), respectively. The data revealed that the plant growth was more seriously inhibited under alkaline conditions
than under saline conditions, because of the more decrease of chlorophyll (Chl) a, Chl b, photosynthetic rate (P,),
water use efficiency (WUE), K* content, and K'/Na" ratio. Among these parameters, decreases of P, and WUE
were in close connection with decreases of Chl and K" contents under alkaline conditions. Therefore, it was

concluded that Chl and K" are limiting factors for the plant growth under alkaline conditions.

Following the serious reduction of Chl content under alkaline conditions. In Chapter 3, the experiment was
conducted to compare the possibility of saline and alkaline tolerance inductions in Swiss chard due to ALA foliar
application (ALA is an essential precursor for biosynthesis of Chl). Twelve-week-old uniform seedlings were
treated with ALA under saline and alkaline conditions. The observed results revealed that Chl content significantly
increased due to ALA foliar application under alkaline conditions; the shoot and root dry weights, RWC, osmotic
potential (OP), K'/Na' ratio, and total N content increased due to ALA foliar application under alkaline conditions,
while these parameters more increased under saline conditions; malondialdehyde (MDA) content significantly
increased under alkaline conditions, but this increase was effectively depressed by ALA foliar application. This
result clearly demonstrated that foliar-applied ALA had the potential to alleviate oxidative damage in alkalinity-
stressed plants. These results suggest that, although ALA foliar application effectively increased Chl content, it
could not completely alleviate oxidative damage caused by osmotic stress and ionic stress, and thus less increase

in alkaline tolerance.
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K is a major inorganic constituent for osmotic potential, ion homeostasis, and enzyme activation in plant
cells. In chapter 2 and chapter 3, it was found that serious K" deficiency in Swiss chard leads to more destructive
effects under alkaline conditions than under saline conditions. In light of this, Chapter 4 was conducted to
investigate the impairments of water uptake, mineral elements, and antioxidant enzyme activities in the plant
caused by alkalinity with or without K" application. The observed results revealed that the absence of K"
somewhat intensified the effect of alkalinity on reducing plant growth, because RWC, K* content, micronutrient
(CI, BO,™, Cu™, Fe*', Mn™, and Zn’") contents, and the activities of catalase (CAT), ascorbate peroxidase (APX),
glutathione reductase (GR), and guaiacol peroxidase (GPX), were more negatively affected under Alkaline-K
treatment than under Alkaline+K treatment. Under Alkaline+K treatment, the GPX activity protected the plant
against the oxidative damage caused by H,0,, and K" application might help the plant by maintaining GPX
activity. Under Alkaline-K treatment, potassium use efficiency (KUE) increased 18 times compared with that of
control, suggesting that the plant can survive under Alkaline-K treatment depending on its efficient use of K"
through saving it for biomass production. After analysis for MDA, and percentage contributions of Na” and K" to
osmotic potential at full turgor, results revealed that oxidative damage was slightly induced, while Na' replaced
K" as the main ion contributing to osmotic potential at full turgor under Alkaline-K treatment. This finding
indicates that cytoplasmic K* content was maintained at a higher level, due to a high proportional substitution of
vacuolar K' by Na', which then markedly increased the KUE, somewhat reduced the oxidative damage caused by

toxic Na'.

In Chapter 5, I concluded that alkalinity is more toxic than salinity, which is attributed mainly to the serious
reductions in Chl and K" contents. ALA foliar application significantly increased Chl content more under alkaline
conditions than under saline conditions. However, plant stress tolerance increased less, and K" content remained
unaltered under alkaline conditions. In light of these observations, it was suggested that enhancement of plant
alkalinity tolerance was consistent with the enhancement of K content in the plant, but not enhancement of Chl
content. The application of K under alkaline conditions showed that K supplementation enhanced the GPX
activity and micronutrient contents, and the plant’s survival under Alkaline-K treatment owes to high KUE, which

is linked to a high proportional substitution of K" by Na'".

Keywords: Alkalinity, Antioxidant enzymes, 5-Aminolevulinic acid, Beta vulgaris, Chlorophyll, Potassium,

Salinity
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Water, Sediments, Plankton and Fishes of Coastal Sea and River Waters, Japan
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In this study Diuron (3-[3,4-dichlorophenyl]-1,1-dimethylurea), Irgarol 1051 (2-[tert-butylamino]-4-
[cyclopropylamino]-6-[methylthio]-1,3,5-triazine) and Fenitrothion (O,0-Dimethyl O-(3-methyl-4-nitrophenyl)
phosphorothioate) were monitored in Kurose River water to assess the contribution of agriculture and urban
activities to river pollution. Diuron, Irgarol 1051 and Fenitrothion were also analysed in marine samples (water,
sediments, plankton and fishes) so as to assess the distribution pattern of these pesticides in Seto Inland Sea.
Lastly, biodegradation and photodegradation of these pesticides was done. Using data in this study and literature
information, the mass distributions of the pesticides in Seto Inland Sea were modelled.

Chapter 1 presents a general overview of pesticide use, contamination and some of the studies that have been
done in Japan. This study mainly aimed at assessing contamination of pesticides in river water and the marine
environment. The use of pesticides in agriculture and the urban environment leads to contamination of surface
water bodies like rivers. The rivers in turn end up contaminating larger surface water bodies. Therefore in this
study water samples were first collected from Kurose River which drains into Seto Inland Sea and Diuron, Irgarol
1051 and Fenitrothion were analysed. Next seawater, sediments, plankton and fishes were analysed to identify the
distribution pattern in marine samples. The persistence of these pesticides was assessed through biodegradation
and photodegradation before using modelling to predict the distribution pattern of the pesticides.

Chapter 2 presents a study that was conducted on the pesticides Diuron, Irgarol 1051 and Fenitrothion in
Kurose River water from January to December, 2013 at six sites (Namitakiji, Tokumasa, Izumi, Ochiai,
Hinotsume and Kurose Bunka Centre) in Higashi Hiroshima City, Japan for a period of one year to assess the
contribution of agriculture and urban activities to pesticide pollution of the river. The maximum pesticide
concentrations were; 4620 ngL™, 50 ngL™" and 370 ngL™ for Diuron, Irgarol 1051 and Fenitrothion, respectively.
While Diuron and Fenitrothion were detected at all sites, Irgarol 1051 was only present at Izumi, a high density
urban and industrial area which also registered the highest concentrations of the pesticides. The pattern showed by
Diuron and Fenitrothion was linked to farming activities. Also, Diuron and Fenitrothion concentration correlated
with pesticide utilization data for Hiroshima Prefecture. Irgarol 1051 showed a different pattern to that of Diuron
and Fenitrothion and its source was attributed to paint. It was noted that 78% and 42% of water samples at Izumi
sampling site exceeded the European Union (EU) guidelines for Diuron and Fenitrothion, respectively.

Chapter 3 presents a study that was conducted in Seto Inland Sea, Japan (2012 to 2013), to assess the
distribution of Diuron, Irgarol 1051 and Fenitrothion among water, sediments and aquatic organisms (plankton,
fish and selected marine animals). The maximum concentrations for Diuron, Irgarol 1051 and Fenitrothion were
2180 ngL™, 1070 ngL™" and 50 ngL" in surface waters, respectively; 60 ngL", 90 ngL™" and 40 ngL" in bottom
waters, respectively; 75 ngg' dry weight (dw), 69 ngg' dw and 51 ngg' dw in sediments, respectively; 2830
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ngg” dw, 2040 ngg” dw and 460 ngg”' dw in plankton, respectively; 4120 ngg”" dw, 3140 ngg”' dw and 480
ngg” dw in fish and selected marine animals, respectively. The highest concentrations of Diuron and Irgarol 1051
were found close to a port and ship building industries, whilst maximum concentrations of Fenitrothion were
detected near river estuaries. The general trend was that of decreasing pesticide concentrations away from the
mouth of rivers flowing into the Seto Inland Sea. Our calculated bioconcentration factors (BCFs) indicate that
plankton, whole fish and selected marine animals samples bio-accumulate antifoulants and pesticides. The
accumulation gradient in fish samples was viscera > liver > gills > fillet. Measured concentrations of both the
antifoulant booster biocide Irgarol 1051 and the insecticide Fenitrothion in both whole fish and marine animals
sampled exceeded the Japanese Maximum Residual Limits (MRLs) as did 21% of foods sampled for Diuron
under dry weight conditions.

Chapter 4 presents research done on the biodegradation and photodegradation of Diuron, Irgarol 1051 and
Fenitrothion in river water and seawater samples. The section also gives data on further research on the pesticides
in river water (Kurose River) and marine samples (water, sediment, plankton and fishes) from Seto Inland Sea,
Japan from 2012 to 2014. Data generated in this study and further information from literature were used to model
the distribution pattern of the pesticides in Seto Inland Sea. The rate of biodegradation was slower than that of
photodegradation. For example in river water, the photodegradation half- lives in days were 2.9, 3.5 and 1.9 for
Diuron, Irgarol 1051 and Fenitrothion, respectively. On the other hand in the same river water the biodegradation
half -lives in days were 1424.8, 1703.1 and 1174.8 for Diuron, Irgarol 1051 and Fenitrothion, respectively. The
pesticides also degraded faster in river water than seawater. The seawater photodegradation half-lives in days
were 43.6, 57.3 and 37.9 for Diuron, Irgarol 1051 and Fenitrothion, respectively. On the other hand the seawater
biodegradation half-lives in days were 2000.4, 2394.3 and 1650.2 for Diuron, Irgarol 1051 and Fenitrothion,
respectively. The main input for Diuron and Irgarol 1051 to Seto Inland Sea is ship bottom paint while
Fenitrothion is mainly from rivers. The pesticides are mainly lost to sediments but the open ocean was found to be
an equally important sink.

Chapter 5 gives a general discussion and summary of the results in this study. Agriculture and urban activities
are contributing to the contamination of Kurose River which is also the case with most rivers worldwide that pass
through high population density areas. The pesticides end up in Seto Inland Sea and are distributed among water,
sediments, plankton and marine organisms. The highest concentrations of these pesticides were in marine
organisms which was an indication of bioconcentration in agreement with information found in literature. The
amounts remaining in water are biodegraded, photodegraded or lost to the open ocean. The major sinks for the

pesticides were found to be sediments and the open ocean.

Key words: Diuron, Irgarol 1051, Fenitrothion, Kurose River, Seto Inland Sea, Modelling
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Polycyclic aromatic hydrocarbons (PAHs) are recognized as ubiquitously distributed class of potent toxic
substances present in the human environment at low concentrations. PAHs are long-lived organic compounds and
originate almost entirely from anthropogenic activities such as traffic and industrial fossil fuel burning, biomass
combustion and agricultural activities. Owing to their ubiquitous distribution and potential carcinogenicity, PAHs
have been widely investigated worldwide. Hazards associated with these compounds are owing to their
hydrophobicity, persistence and bioaccumulation properties of several individual PAHs. Hence the primary goal
of this thesis is to identify and determine particulate PAHs in the aerosol of Kamihaya, Hiki, and Higashi
Hiroshima, Japan. This study was conducted between August 2012 and July 2014. Chapter 1 provides a general
overview on PAHs pollution of atmospheric aerosols, the sources of PAHs in air and briefly describes the
significance of this study. It also provides the insight of PAHs related human and vegetation health effects.

Chapter 2 deals with the survey conducted to analyze particle-associated atmospheric PAHs at a rural site
(Kamihaya) in Tanabe, Wakayama Prefecture, Japan from 2012-2013. Analysis of particulate matter revealed that
total PAHs (£17PAH) ranged from 0.036 to 10.16 ng m™ with an average concentration of 3.20 ng m”. The
highest PAHs concentration of 10.16 ng m™ was observed on September 19, 2012. Significant seasonal variations
in PAHs concentrations were observed, with higher values during winter/spring and lower values in summer/
autumn. This investigation reported high concentration of heavy molecular PAHs compared with low molecular
PAHSs. Trajectories revealed that PAHs in Kamihaya are of domestic origin, mainly from nearby Gobo power
generation plant. Molecular diagnostic ratios and principal component analysis showed that atmospheric PAHs
primarily arose from industrial and traffic emissions, while wood combustion appeared to be a minor source.
Overall, the results of chapter 2 suggest that atmospheric PAHs in Kamihaya are a potential threat to the

underlying vegetation and may cause damage to plants if combined with other air pollutants.

In 2013 — 2014 survey the mean concentrations of £17PAH in the aerosols were 2.43 > 1.63 > 1.18 ng m” at
Higashi Hiroshima, Kamihaya and Hiki, respectively (Chapter 3). The mean X17PAH at all three sites varied
seasonally with the highest concentrations in winter, whereas summer was characterized with lowest PAHs. T-test
found significant seasonal variations of mean X17PAH at Higashi Hiroshima (»<0.01) and Hiki (p<0.05), while at
Kamihaya variations were non-significant. High molecular weight (5-6-ring) PAHs are dominant at Kamihaya and
Higashi Hiroshima, while 4-ring PAHs in Hiki. The temporal PAHs have been almost constant over the last 15
years in the aerosols of Higashi Hiroshima. However, BaP concentration reported in this study is lower than the

previous investigations.

The influence of meteorological parameters on particulate PAH was observed in the aerosols of Kamihaya,
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Hiki, and Higashi Hiroshima. It was found that ambient air temperature is the most significant meteorological
parameter controlling the atmospheric PAHs. Statistically significant high correlation was found between £17PAH
concentrations and ambient air temperature at Higashi Hiroshima. The correlation between mean X17PAH and air
temperature was statistically significant and moderate in the aerosols of Kamihaya and Hiki. At Hiki southerly
winds were found one of the important meteorological parameters acting as PAHs regulating force. There was no
significant correlation of solar irradiance, rainfall and humidity with £17PAH at all three sampling sites.
Trajectories analyses suggested that the PAHs from domestic sources (Gobo power generation) play an important
role specifically in Kamihaya, and Hiki in general. Whereas, in Higashi Hiroshima PAHs from other East Asian
countries play important role to increase the local pollution level. Based on PCA results it was concluded that
PAHs emission is mainly from vehicular and industrial emissions. The other emission sources are domestic
heating/cooking and biomass combustion. The lifetime lungs cancer risk (ILCR) was estimated at Hiki and
Higashi Hiroshima, which was found with in the health-based guidelines of European Union by WHO (107),
however one order higher than US EPA guidelines (10°). The PAH at both residential sites pose a moderate lung

cancer risk to the residents of these areas.

Chapter 4 deals with general discussion, concludes the whole study, and suggests the future work. This study
deduces that traffic and industry are the significant PAHs emission sources. In Kamihaya and Hiki PAHs are
mainly from domestic sources, while in Higashi Hiroshima long-range transport of atmospheric PAHs is
important. This study investigated the importance of meteorological parameters in regulation of atmospheric
PAHSs in underlying study areas. Ambient air temperature and wind direction were the important meteorological
factors in controlling the atmospheric PAHs in study areas. Our study will provide the basic information on status
of atmospheric PAHs for future detailed studies on PAHs in relation with vegetation and human health. This thesis
recommends developing the atmospheric PAHs inventories for Japan to fully understand their spatial distribution.
This chapter also discusses the atmospheric PAH pollution preventions strategies. It also suggests legislations for
PAH emissions from different sources and provision of guidelines of PAHs in different environmental matrices.

The investigation of gaseous PAHs is needed to completely understand the status of atmospheric PAHs.

Key words: polycyclic aromatic hydrocarbons, remote and suburban areas, atmosphere, risk assessment
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