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Lei 
_vBj¨v‡Ûi K…wl wefv‡Mi cÖavb wRGg k‡m¨I gvV cix¶vi wb‡lavÁv‡K DwV‡q †`evi K_v e‡jb 
_vBj¨v‡Û K…wl wefv‡Mi cÖavb Adisak Sreesungpagit, _vBj¨v‡Û wRGg k‡m¨I gvV cix¶vi wb‡lavÁv‡K DwV‡q †`evi Rb¨ 
K¨vwe‡bU‡K Avnevb K‡ib Ges msev` m‡¤§j‡b Sreesungpagit e‡jb, †`‡ki DËi-c~e©vÂ‡ji K…lKiv wRGg k‡m¨I Dci 
miKv‡ii wb‡lavÁvi e¨vcv‡I K_v ejvi Rb¨ Zviv K…lK‡`i †bUIqvK© cÖwZôv‡b K…wl wefv‡Mi †jvK‡`i †W‡KwQ‡jb Ges †mLv‡b 
K…lK‡`i mv‡_ `jxqfv‡e K_v ejvi ci wZwb GB wm×v‡š— †cŠ‡Qb| †c‡ci wis¯úU fvBivm RwbZ mgm¨vi mgvav‡b weKí cÖhyw³i 
cÖ‡qvRbxqZvi K_v K…lK `„ofv‡e e¨³ K‡i Kvib Bnv k‡m¨I e¨cK ¶wZmvab K‡i _v‡K| Adisak K…wl wefv‡Mi weÁvbx‡`i‡K 
K…wl welqK mKj Z_¨ msMÖn Kivi Rb¨ e‡jb Ges wRGg k‡m¨i gvV cix¶vi wb‡lavÁv‡K DwV‡q †`evi wel‡q we‡ePbv Kivi Rb¨ 
gš¿bvj‡qi K¨vwe‡bU‡`i Aby‡iva K‡ib| we¯ZvwiZ:rdispa@ku.ac.th. 
 
wf‡qZbvg Rxe‰ewP‡Îi Rb¨ †evW© MVb K‡i‡Q 
wf‡qZbv‡gi cÖvK…wZK m¤ú` Ges cwi‡ek gš¿bvjq Rxe‰ewP‡Î¨i Rb¨ †evW© MV‡b GKwU AvB‡bi Lmov ˆZix K‡i‡Q| GB 
†ev‡W©i cÖavb n‡eb gš¿x Mai Ai Truce| Rxe‰ewPÎ¨ msµvš— Kvh©ejx‡Z Rxe‰ewP‡Î¨i Dci RwicKvR; Rxe‰ewP‡Î¨i 
msi¶Y I Dbœq‡b MVbg~jK Kvh©µg; Ges weij Dw™¢` I cÖvbxi wRb¸‡jvi i¶vi KvR G‡Z Aš—f©~³ _vK‡e| cÖvK…wZK 
m¤ú` msi¶‡b, Rxe‰ewP‡Î¨i e¨e¯’vcbvi Rb¨ wewea `vwqZ¡mg~n cÖ`v‡b; Rxe‰ewP‡Î¨i e¨e¯’vcbv I i¶vi Rb¨ cÖ‡qvRbxq 
myweavw` cÖ`v‡b; Rxe‰ewPÎ¨ msµvš— Avš—R©vwZK mn‡hvwMZvq Rxe‰ewPÎ¨ welqK AvBb mvnvh¨ Ki‡e| 2007 mv‡ji 
cÖ_gw`‡K GB AvB‡bi Lmov Aby‡gv`‡bi Rb¨ miKv‡ii Kv‡Q Dc¯’vcb Kiv n‡e| weÁvb I cÖhyw³ wel‡q mn‡hvwMZvi Rb¨ 
wf‡qZbvg B‡Zvg‡a¨B BZvwji mv‡_ mn‡hvwMZv Pzw³‡Z ¯^v¶i K‡i‡Q| ev‡qv‡UK‡bvjwRmn wewfbœ †¶‡Î 21wU cÖKí G‡Z 
Aš—f©~³ i‡q‡Q| we¯ZvwiZ: hienbiotechvn@pmail.vnn.vn 
 
‡MŠb cywó Dcv`v‡bi Afve c~i‡b wRGg k‡m¨i f~wgKv 
D™¢vebK…Z `vbv`vi k‡m¨i †hgb: avb, f~Æv, Mg, wmg, Kvmvfv Gi bZzb Rv‡Z wbe©vwPZ cÖRb‡bi gva¨‡g cywó¸bv¸b evov‡bv n‡q‡Q 
hv Dbœqbkxj we‡k¦i cywó Dcv`v‡bi Afve c~ib Ki‡Q| GB K_v¸‡jv e‡jb gvwK©b hy³iv‡óªi Ki‡bj wek¦we`¨vj‡qi Jere haas| 
wZwb I Zvi mnKg©xiv m¤cÖwZ Bio-fortify Avqib mg„× avb Ges gwnjv‡`i cywó mgm¨v wb‡q KvR Ki‡Qb| Haas Zv‡`i KvR‡K 
D`vnib wn‡m‡e e¨envi K‡i e‡jb, av‡b cÖPzi cwigv‡b Avqib ev †jŠn i‡q‡Q hv Dbœqbkxj †`k¸‡jvi GKwU mvavib mgm¨v †MŠb cywó 
Dcv`v‡bi Afve c~i‡b Bnv Kvh©Kix f~wgKv ivL‡Z cv‡i| wdwjcvB‡bi 10wU AÂ‡ji 192wU cwiev‡ii †g‡q‡`i 9 gvm hveZ D”P 
†jŠn mg„× avb LvIqv‡bvi ci djvdj ch©‡e¶b K‡i †`Lv hvq, †hme gwnjv cÖPwjZ fvZ MÖnb K‡i‡Q Zv‡`i Zzjbvq hviv Bio-
fortify, ‡jŠn mg„× fvZ MÖnb K‡i‡Q Zv‡`i †`‡n †jŠ‡ni cwigvb kZKiv 20 fvM| GB Bio-fortify avb D™¢veb K‡i‡Q 
wdwjcvB‡b Aew ’̄Z Avš—©RvwZK avb M‡elYv †K›`ª|we¯ZvwiZ: nesws.cornel.edu/stories/Nov05/rice.iron.ssl.html 

 
myBm wRGg Pvlvev‡` wb‡lavÁvi Rb¨ †fvU w`‡q‡Q 
myBmvij¨vÛ wRGg km¨ evwYwR¨Kfv‡e Pvlvev‡`i †¶‡Î cvuP eQi wb‡lavÁv Rvwi Ki‡Z m¤§Z n‡q‡Q| myBRvij¨v‡Ûi K…wl‡Z ev‡qv‡UK‡bvjwR 
welqK AvBb ˆZixi †¶‡Î AbywôZ GK MY‡fv‡U 55.6% myBm ‡fvUvi 2010 mv‡ji 27 b‡f¤̂i ch©š— wb‡lavÁv‡K mg_© K‡i‡Q| Bio-
industries wel‡q BD‡ivcxqvb BDwbq‡bi ms ’̄v, EuropaBio e‡j‡Q †h, hw`I GB wb‡lavÁv ïaygvÎ wRGg k‡m¨i evwYwR¨Kfv‡e Pv‡li 
†¶‡Î, Z_vwc M‡elYv Ges D™¢ve‡bi †¶‡Î wewb‡qv‡Mi Dci Gi c‡iv¶v cÖfve co‡e| we¯ZvwiZ: http:/www.europabio.org  
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Avwd«Kvb K…wl gš¿x ev‡qv‡UK bxwZ MV‡b Avnevb Rvwb‡q‡Qb 
‡Kwbqvi K…wl gš¿bvj‡qi mwPe James Ongwae e‡jb, Avwd«Kvi c~e©vÂj I `w¶bvÂ‡ii Rb¨ kvwš—c~Y© ev‡qv‡UK bxwZ MÖnb Kiv 
LyeB Ri“ix| ev‡qv‡UK‡bvjwR Ges ev‡qv‡mdwU wel‡q †Kwbqvi RvZxq civgk©g~jK Kg©kvjvi D‡Øvabx  Abyôv‡b wZwb GK_v¸‡jv 
e‡jb| wRGg k‡m¨i AvÂjwfwËK myweavw`, P¨v‡jÝ, j¶¨, Ae ’̄vb Ges evwYR¨ I Lv`¨ wbðqZvi Dci Gi cÖfv‡ei wel‡q Av‡jvPbvi 
Rb¨ GB civgk©g~jK Kg©kvjvi Av‡qvRb Kiv nq| we¯ZvwiZ: http:/www.allafrica.com 
 
Harvard ‡K› ª̀ ev‡qv‡U‡Ki ˆea w`K wb‡q M‡elYv Ki‡Q 
gvwK©b hy³iv‡óªi Harvard Law School ev‡qv‡UK‡bvjwRi ˆea w`K¸‡jv Ges ¯̂v ’̄¨ bxwZ wel‡q KvR Kivi Rb¨ ¯̂v ’̄¨ bxwZ welqK 
AvBb, ev‡qv‡UK‡bvjwR, ˆRe-bxwZ kv ¿̄¨ (Bio-ethics) cÖf„wZ Aš—f©~³ K‡i GKwU PetrieFlom Center cÖwZôvi K_v †Nvlbv 
K‡i‡Q| GB †K› ª̀ e„nr AvKv‡i M‡elYv cÖK‡í A_©vq‡bi †hvMvb w`‡e, wewfbœ Kbdv‡i‡Ýi Av‡qvRb Ki‡e Ges Harvard’s Society 
of Fellows Gi gva¨‡g Fellowship Program Gi Rb¨ A_©vq‡b mvnvh¨ Ki‡e| GB Fellows cÖwZ eQi 60,000 Wjvi 
mvnvh¨ Ki‡e Ges GB Program 2 eQi Pj‡e, GQvovI GB Fellows ‡h‡Kvb wk¶bxq DcKib webvg~‡j¨ weZib Ki‡e| we¯ZvwiZ: 
http:/www.boston.com/news/local/articles/2005/11/30/new_harvard_center_to_study_legal_aspects_of_biotechnology/?rss_id=Boston+G
lobe+....+City%2FRegion+News 
 
M‡elYv 
GjvwR© wPwKrmvi Rb¨ av‡bi Dbœqb KvR Pj‡Q 
GjvwR© GKwU ¯̂v ’̄¨MZ mgm¨v Ges wek¦e¨vcx 15% mKj wkï Ges mq ‹̄‡`i †¶‡Î Bnv †`Lv hvq| Bnv Pvgov, k¦vmbvjx, A‡š¿i m‡½ RwoZ 
Ges cwi‡e‡ki wewfbœ Dcv`vb †hgb †ibyi Db¥y³Zv, Avk I wKQy Lv‡`¨i g‡a¨ wbw ©̀ó wKQy Molecules Gi Kvi‡bI GjvwR© n‡q _v‡K| 
eZ©gv‡b AwaKvsk GjvwR© wPwKrmvq Synthetic medicines e¨eüZ n‡”Q wKš‘ Rvcv‡bi Hidenori Takagi Ges Zvi mnKg©xiv 
Ab¨ Dcvq Ly‡R †ei Kivi Rb¨ M‡elYv Pvwj‡q hv‡”Qb| Zv‡`i M‡elYv Kv‡Ri welq n‡jv “A rice-based edible vaccine 
expressing multiple T all epitopes induces oral tolerance for inhibition of Th2-mediated IgE 
responses”| RvZxq weÁvb GKv‡Wgxi PjwZ Bmy¨‡Z G‡`i M‡elYv KvR AbjvB‡b †`Lv hvq|  
 
RvcvbxR Cedar †iby Øviv †h GjvwR© evwnZ nq †mLv‡b M‡elKiv cÖKU epitopes e¨envi K‡ib| Epitopes n‡jv A¨vgvB‡bv Gwm‡Wi 
†QvU wm‡Kv‡qÝ| Epitope Gi wRb wm‡Kv‡q‡Ýi mv‡_ ex‡R mwÂZ †cÖvwUb glycinin Gi g‡a¨ fusing Kiv‡bv nq Ges Bnv av‡bi g‡a¨B 
Kiv nq| M‡elKiv †gvU exR †cÖvwU‡bi 0.5% glycinin-editope fusion ‡cÖvwUb mg„× kg¨ Drcv`b Ki‡Z mg_© n‡q‡Qb| B ỳ‡i GB 
UªvÝ‡RwbK fvZ LvIqv‡bvi ci M‡elKiv †`L‡Z cvb †h, GB B ỳ‡i wbæ Histamine Gi cÖKvk N‡U Ges †iby wbf©i GjvwR©i j¶b G‡`i 
†`Lv hvq bv| GB †cÖvwUb UªvÝ‡RwbK ex‡R cÖvq 6 gvm ’̄vqx _v‡K, GgbwK N‡ii ¯̂vfvweK ZvcgvÎvq msi¶‡bi mgqI GB †cÖvwUb AUzU _v‡K| 
we¯ZvwiZ: http://www.pnas.org/cgi/content/full/102/48/17525 or http://www.pnas.org/cgi/content/full/102/48/17255 
 
M−vB‡dv‡mU ivóª †ivM cÖwZ‡ivax GRkm¨ ˆZix K‡i‡Q 
State wek¦we`¨vj‡qi Paul C.C. Fengof Ges Zvi mnKg©xiv ‡`L‡Z cvb †h, “M−vB‡dv‡mU cÖwZ‡ivax GR Mg mqvwe‡bi †¶‡Î 
M−vB‡dv‡mU Rust ‡ivM `g‡b mnvqZ K‡i”| Zv‡`i M‡elYv djvdj RvZxq weÁvb GKv‡Wgxi PjwZ msL¨vq †`Lv hvq| M−vB‡dv‡mU 
n‡jv GKwU AvMvQvbvkK hv M−vB‡dv‡mU cÖwZ‡ivax k‡m¨i AvMvQv `g‡b e¨eüZ nq| M‡elKiv †`‡L‡Qb †h, Bnv Puccinia 
striiformis, f.sp, tritici and Puccinia triticiana Gi †¶‡Î cÖwZ‡laK Ges Av‡ivM Dfq ai‡bi KvR K‡i _v‡K Ges GB 
mKj Rxevby we‡klZ M‡gi cvZvq gwiPv `vM Ges cvZvq Rust ‡iv‡Mi Kvib| AwaKš‘, wRAvi mqvwe‡bi †¶‡Î Gwkqvb mqvweb ivóª 
†ivM `g‡b M−vB‡dv‡mU e¨envi Kiv nq|  
 
M‡elKiv wek¦vm K‡ib †h, wRAvi k‡m¨ M−vB‡dv‡mU AKvh©Kix wR‡bi cwie‡Z© M−vB‡dv‡mU Ams‡e`x wRb XyKv‡bv n‡q‡Q hv ivóª †ivM 
`g‡b Kvh©Ki f~wgKv iv‡L| GB M −vB‡dv‡mU aŸsm nq bv Ges Ab¨vb¨ AvµgbKvix Rxevbyi Dci Bnv KvR K‡i| 
we¯ZvwiZ: http://www.pnas.org/cgi/content/full/102/48/17290 
 
Dw™¢‡` wfUvwg‡bi Afv‡ei Kvi‡b D™¢yZ Immune response  
Dw™¢` I cÖvYx  Df‡qi †¶‡Î Program Cell Death (PCD) n‡jv GKwU GKwU A¯̂vfvweKZv hv Rxeš— †Kv‡li AcÖ‡qvRbxq 
†Kvl‡K mwi‡q †dj‡Z mvnvh¨ K‡i Ges Bnv mwVK Avw½K (Morphology) MV‡b mnvqZv K‡i, GgbwK cwi‡e‡ki Liv‡ZI †e‡o 
DV‡Z mvnvh¨ K‡i| PCD intrimic factors A_ev extrinsic defense Øviv N‡U _v‡K Ges †KŠwjK ms‡KZ Øviv Gi m~Pbv 
nq| GB ms‡KZ mywbw`©ó AvZ¥NvwU †cÖvMÖv‡gi gva¨‡g †Kv‡l ’̄vbvš—i nq| Rxevby Øviv MvQ Avµvš— nIqvi ci Mv‡Q PCD ‡`Lv hvq| 
 



Plant physiology Gi PjwZ msL¨vq Valeria Pavet Ges Zvi mnKg©x‡`i †jLv “Arabidopsis Gi g‡a¨ GmKiweK 
Gwm‡Wi Afv‡ei Kvi‡bB †Kvl gviv hvq Ges †ivM cÖwZ‡ivaxi Rb¨ `vqx” GB wk‡ivbv‡g †ei nq| ms‡KZ mywbw`©ó AvZ¥NvwU †cÖvMÖv‡gi 
gva¨‡g †Kv‡l ’̄vbvš—i nq| Rxevby Øviv MvQ Avµvš— nIqvi ci Mv‡Q PCD ‡`Lv hvq| Arabidopsis M‡elYv K‡i ‡`Lv hvq, G‡Z 
wbæ cwigv‡b Vitamin C mutant vtc1 Ges  vtc2 i‡q‡Q Ges Vitamin Gi wbæ cwigvb Dw™¢‡`i e„w× Ges eva¨K¨‡K evav 
†`q Ges Bnv Dw™¢‡` e¨K‡Uwiqv we¯—vi‡K mxwgZ iv‡L| we¯ZvwiZ: http://www.plantphysiol.org/cgi/content/full/139/3/1291 
 
wRb, ¶iv Rxevbyi Avµgb cÖwZ‡ivax Dw™¢` ˆZix K‡i 
Nevada wek¦we`¨vj‡qi Nobuhiro Suzudi Ges Zvi mnKg©xiv UªvÝ‡RwbK Mv‡Q cwi‡e‡ki ¶iv mnbkxjZv e„w× Ges G‡Z 
“Enhanced Tolerance to Environmental Stress in Transgenic Plants Expression the 
Transcriptional Coactivator Multiprotein Bridging Factor 1c” wk‡ivbv‡g KvR K‡i‡Qb Ges Zv‡`i M‡elYvcÎ 
Plant physiology-†Z †`Lv hvq| ¶iv, jebv³Zv A_ev Zvcxq Ae ’̄vq Dw™¢‡`i RwUj cwZi¶vg~j c×wZ i‡q‡Q hv‡Z 
Transcription factors Gi RwUj Kvh© RwoZ Ges wbqš¿bg~jK wRb Dw™¢`‡K GB mKj RwUj cwiw ’̄wZ †_‡K i¶v K‡i| 
we¯ZvwiZ: http://www.plantphysiol.org/cgi/content/full/139/3/1313 
 
¯§viK e ‘̄i `wjj 
IFPRI Pxb Ges fvi‡Z Zv‡`i M‡elYv djvdj cÖKvk K‡i‡Q 
IFPRI 2004 mv‡ji evwl©K wi‡cvU© cÖKvk K‡i‡Q fvi‡Z Ges Px‡b| we¯ZvwiZ: http://wwwifpri.org 
 
wRGg MvBWjvBb cÖKvwkZ n‡Z hv‡”Q 
Angelik Hi Ges Zvi mnKg©xiv wewU Zzjvi †¶‡Î cwi‡e‡ki SzwK wba©vib wel‡q GKwU eB wj‡L‡Qb| GB msL¨v wewfbœ ‡`‡k 
webvg~‡j¨ weZib Kiv n‡e| we¯ZvwiZ: http://www.guidelines.info 
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