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Abstract

Herpesviruses infection causing severe acute lethal hemorrhage in captive Asian elephant (Elephas

maximus), is a very serious problem to conservation and breeding process of Asian elephant, which is a endanger

species. Until now, there are two subfamilies of herpesviruses which are Betaherpesvirinae and Gammaherpesvirinae

that can infect both Asian elephant and Africa elephant (Loxodonta africana) worldwide. Only Elephant

Endotheliotropic Herpesviruses (EEHV), one of Betaherpesviruses, associated with serious elephant disease

because of their ability to destroy capillary endothelial cells and cause potentially hemorrhagic disease. There are

several types of EEHV which were recently identified composing of EEHV1A, EEHV1B, EEHV2, EEHV3,

EEHV4, EEHV5, and  EEHV6. EEHV2 apparently causes severe disease in only young Africa elephant while

the others can kill young Asian elephant. However, the virulence of EEHV5 and EEHV6 is still unclear. Latent

infection of EEHVs can be occurred in both adult Asian and Africa elephants which are carrier for this

pathogen.  Elephant Gammaherpesviruses (EGHV) composing of EGHV1, EGHV2, EGHV3A, EGHV3B,

EGHV4, and EGHV5 does not seem to cause serious illness in all ages of Asian and African elephants.
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∫∑§—¥¬àÕ

°“√μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å∑’Ë∑”„Àâ‡°‘¥¿“«–‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß®π‡ªìπ “‡Àμÿ°“√μ“¬Õ¬à“ß√«¥‡√Á«„π™â“ß‡Õ‡™’¬∑’Ë‡ªìπ

™â“ß‡≈’È¬ßπ—Èπ √â“ßªí≠À“‡ªìπÕ¬à“ß¡“°μàÕ°√–∫«π°“√Õπÿ√—°…å·≈–°“√‡æ‘Ë¡®”π«π™â“ß‡Õ‡™’¬ (Elephas maximus) ´÷Ëß®—¥‡ªìπ —μ«å

∑’Ë„°≈âμàÕ°“√ Ÿ≠æ—π∏ÿå ‰«√— ‡ŒÕ√åªï å∑’Ë “¡“√∂μ‘¥‡™◊ÈÕ„π™â“ßª√–°Õ∫‰ª¥â«¬‰«√— „π subfamily Betaherpesvirinae ·≈–

Gammaherpesvirinae ´÷Ëß°“√μ‘¥‡™◊ÈÕ “¡“√∂æ∫‰¥â∑—Èß„π™â“ß‡Õ‡™’¬·≈–™â“ß·Õø√‘°“ (Loxodonta africana) „πÀ≈“¬¿Ÿ¡‘¿“§

∑—Ë«‚≈° ‡™◊ÈÕ Elephant Endotheliotropic Herpesvirus (EEHV)  “¡“√∂°àÕ‚√§‰¥âÕ¬à“ß‡©’¬∫æ≈—π√ÿπ·√ß„π™â“ßÕ“¬ÿπâÕ¬∂Ÿ°®—¥Õ¬Ÿà

„π°≈ÿà¡ Betaherpesviruses „πªí®®ÿ∫—πæ∫«à“¡’À≈“¬™π‘¥ª√–°Õ∫‰ª¥â«¬ EEHV1A EEHV1B EEHV2 EEHV3 EEHV4 EEHV5

·≈– EEHV6 ‚¥¬æ∫«à“¡’‡æ’¬ß EEHV2 ‡∑à“π—Èπ∑’Ë “¡“√∂°àÕ‚√§Õ¬à“ß√ÿπ·√ß„π™â“ß·Õø√‘°“∑’Ë¡’Õ“¬ÿπâÕ¬‰¥â ¢≥–∑’Ë EEHV ™π‘¥

Õ◊Ëπ à«π„À≠à°àÕ‚√§„π™â“ß‡Õ‡™’¬Õ“¬ÿπâÕ¬‚¥¬°àÕ„Àâ‡°‘¥¿“«–À≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬®π∑”„Àâ¡’‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß„πÕ«—¬«–¿“¬„π

·μà∑—Èßπ’È§«“¡√ÿπ·√ß„π°“√°àÕ‚√§¢Õß‡™◊ÈÕ EEHV5 ·≈– EEHV6 π—Èπªí®®ÿ∫—π¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“√ÿπ·√ß‡æ’¬ß„¥  “¡“√∂æ∫

°“√μ‘¥‡™◊ÈÕ EEHV ·∫∫·Õ∫·Ωß„π™â“ß‡Õ‡™’¬·≈–™â“ß·Õø√‘°“∑’Ë‚μ‡μÁ¡«—¬‰¥â ´÷Ëß™â“ß‡À≈à“π’È®–∑”Àπâ“∑’Ë‡ªìπæ“À–¢Õß‚√§§Õ¬

·æ√à‡™◊ÈÕ‰ª„Àâ™â“ß‡™◊Õ°Õ◊ËπÊ μàÕ‰ª  à«π‰«√— æ«° Elephant Gammaherpesvirus (EGHV) ∑’Ëæ∫«à“¡’°“√μ‘¥‡™◊ÈÕ„π™â“ßª√–°Õ∫

‰ª¥â«¬ EGHV1 EGHV2 EGHV3A EGHV3B EGHV4 ·≈– EGHV5 π—Èπ ªí®®ÿ∫—π¬—ß‰¡àæ∫«à“∑”„Àâ‡°‘¥¿“«–‡®Á∫ªÉ«¬√ÿπ·√ß

∑—Èß„π™â“ß‡Õ‡™’¬·≈–™â“ß·Õø√‘°“„π∑ÿ°™à«ßÕ“¬ÿ

§” ”§—≠ :  ™â“ß Elephant endotheliotropic herpesvirus Elephant gammaherpesviruses °“√μ‘¥‡™◊ÈÕ‰«√— 
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∫∑π”

ªí≠À“‚√§μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å (Herpesviruses) „π

™â“ßπ—Èπ¡’§«“¡√ÿπ·√ß‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬‡©æ“–„π°≈ÿà¡

≈Ÿ°™â“ß·√°‡°‘¥·≈–™â“ß‡≈’È¬ß∑’Ë¡’Õ“¬ÿπâÕ¬ (Latimer et al. 2011)

ªí≠À“π’Èæ∫‰¥â„πÀ≈“¬¿Ÿ¡‘¿“§¢Õß‚≈°  √â“ßªí≠À“‡ªìπ

Õ¬à“ß¡“°μàÕ°√–∫«π°“√Õπÿ√—°…å·≈–°“√‡æ‘Ë¡®”π«π™â“ß‡Õ‡™’¬

(Elephas maximus) ´÷Ëß®—¥‡ªìπ —μ«å∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßμàÕ°“√

 Ÿ≠æ—π∏ÿå °“√μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å  “¡“√∂æ∫‰¥â∑—Èß„π™â“ß

‡Õ‡™’¬·≈–™â“ß·Õø√‘°“ (Loxodonta africana) ‚¥¬æ∫√“¬ß“π

°“√μ‘¥‡™◊ÈÕ§√—Èß·√°„πªï §.». 1971 ®“°™â“ß·Õø√‘°“∑’Ë‰¡à‰¥â

· ¥ßÕ“°“√ªÉ«¬·μàÕ¬à“ß„¥ ‚¥¬æ∫ inclusion body ¢Õß‡™◊ÈÕ

‰«√— ‡ŒÕ√åªï å„π°âÕπ‡π◊ÈÕ∑’ËªÕ¥ (pulmonary nodule) ¢Õß

™â“ß·Õø√‘°“∑’Ë∂Ÿ°¶à“μ“¬ (McCully et al. 1971) μàÕ¡“¡’

√“¬ß“π°“√æ∫Õπÿ¿“§∑’Ë¡’≈—°…≥–‡À¡◊ÕπÕπÿ¿“§¢Õß‡™◊ÈÕ‰«√— 

‡ŒÕ√åªï å ‡¡◊ËÕμ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ„π«‘°“√

ÀŸ¥∑’Ëº‘«Àπ—ß (cutaneous papilloma) ¢Õß™â“ß·Õø√‘°“ (Jacobson

et al. 1986)  ”À√—∫°√≥’¢Õß™â“ß∑’ËªÉ«¬·≈–μ“¬®“°°“√

μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å æ∫«à“¡’°“√√“¬ß“π§√—Èß·√°„πªï §.».

1990 ‚¥¬ Ossent ·≈–§≥– μ√«®æ∫Õπÿ¿“§¢Õß‡™◊ÈÕ‰«√— 

‡ŒÕ√åªï å¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ„π‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–

¿“¬„π¢Õß™â“ß‡Õ‡™’¬Õ“¬ÿ 3 ªï ®“°§≥–≈–§√ —μ«å„πª√–‡∑»

 «‘μ‡´Õ√å·≈π¥å∑’Ëμ“¬≈ßÕ¬à“ß√«¥‡√Á«®“°¿“«–∑’Ë¡’‡≈◊Õ¥ÕÕ°

(hemorrhage) ¿“¬„πÕ«—¬«–μà“ßÊ ‡π◊ËÕß®“°‡´≈≈å‡¬◊ËÕ∫ÿ

À≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬Õ¬à“ß√ÿπ·√ß (Ossent et al. 1990)

®“°π—Èπ®÷ß¡’√“¬ß“π°“√ªÉ«¬μ“¬¢Õß™â“ß‡Õ‡™’¬®“°°“√μ‘¥‡™◊ÈÕ

‰«√— ‡ŒÕ√åªï å‡æ‘Ë¡¡“°¢÷Èπ ‚¥¬‡©æ“–„π‡¢μÕ‡¡√‘°“‡Àπ◊Õ·≈–

¬ÿ‚√ª √«¡∂÷ß¿Ÿ¡‘¿“§‡Õ‡™’¬¥â«¬ ‚¥¬¡—°æ∫°“√μ‘¥‡™◊ÈÕ„π™â“ß∑’Ë

Õ¬Ÿà„π «π —μ«å §≥–≈–§√ —μ«å ·≈–‡¢μæ◊Èπ∑’ËÕπÿ√—°…å —μ«åªÉ“

(Latimer et al. 2011)  ”À√—∫ª√–‡∑»‰∑¬æ∫«à“¡’™â“ßªÉ«¬

μ“¬®“°°“√μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å∑’Ë¡’º≈μ√«®¬◊π¬—π∑“ß

ÀâÕßªØ‘∫—μ‘°“√‡ªìπ§√—Èß·√°„πªï §.». 2008 (Sanyathitiseree

et al. 2010) ·≈–æ∫™â“ßªÉ«¬μ“¬‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ®π∂÷ß

ªí®®ÿ∫—π

‡π◊ËÕß®“°«‘°“√¢Õß‚√§∑’Ëæ∫„π™â“ß∑’Ëμ“¬®“°°“√

μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å®–æ∫°“√∑”≈“¬‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥

∑”„Àâ‡°‘¥‡≈◊Õ¥ÕÕ°μ“¡Õ«—¬«–μà“ßÊ Õ¬à“ß√ÿπ·√ß ¥—ßπ—Èπ „π

°“√»÷°…“¢Õß Richman ·≈–§≥–®÷ßμ—Èß™◊ËÕ‰«√— π’È«à“

Endotheliotropic herpesvirus  (Richman et al. 1999) ·≈–

„π°“√»÷°…“μàÕÊ ¡“®÷ßπ‘¬¡‡√’¬°™◊ËÕ‰«√— π’È«à“ Elephant

Endotheliotropic Herpesviruses (EEHV) (Richman et al.

2000; Fickel et al. 2003; Garner et al. 2009; Schaftenaar

et al. 2010; Latimer et al. 2011) „πªí®®ÿ∫—π®“°

¢âÕ¡Ÿ≈°“√»÷°…“√À— æ—π∏ÿ°√√¡¢Õß‡™◊ÈÕ‰«√—  International

Committee on Taxonomy of Viruses  (ICTV) ‰¥â®—¥„Àâ‰«√— 

EEHV Õ¬Ÿà„π Order Herpesvirales, Family Herpesviridae,

Subfamily Betaherpesvirinae, Genus Proboscivirus ‚¥¬∂Ÿ°

μ—Èß™◊ËÕÕ¬à“ß‡ªìπ∑“ß°“√μ“¡™π‘¥¢Õß‚Œμ å«à“ Elephantid

herpesvirus „™âμ—«¬àÕ §◊Õ ElHV ·≈–¡’™◊ËÕ “¡—≠ §◊Õ Elephant

Endotheliotropic Herpesviruses (EEHV) (Davison et al.

2009) πÕ°®“°π’È¬—ßæ∫°“√√“¬ß“π°“√μ‘¥‡™◊ÈÕ‰«√— „π°≈ÿà¡

Subfamily Gammaherpesvirinae „π∑—Èß™â“ß‡Õ‡™’¬·≈–™â“ß

·Õø√‘°“Õ’°¥â«¬  (Wellehan et al. 2008; Latimer et al. 2011)

¥—ßπ—Èπ„π°“√∑∫∑«π«√√≥°√√¡§√—Èßπ’È®–°≈à“«∂÷ß§«“¡

À≈“°À≈“¬·≈–§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å„π™â“ß

‡Õ‡™’¬·≈–™â“ß·Õø√‘°“‚¥¬·∫àßμ“¡ Subfamily √«¡∂÷ß°“√

«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√¥—ßπ’È

§«“¡À≈“°À≈“¬·≈–§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ Subfamily

Betaherpesvirinae „π™â“ß

‡™◊ÈÕ Elephant Endotheliotropic Herpesviruses (EEHV)

®—¥‡ªìπ‰«√— „π Subfamily Betaherpesvirinae ∑’Ëæ∫«à“¡’§«“¡

 “¡“√∂„π°“√°àÕ‚√§„π≈Ÿ°™â“ß‡Õ‡™’¬À√◊Õ™â“ß‡Õ‡™’¬∑’ËÕ“¬ÿ

πâÕ¬‰¥âÕ¬à“ß‡©’¬∫æ≈—π√ÿπ·√ß ‚¥¬μ—Èß·μàªï §.». 1990 ®π∂÷ß

ªí®®ÿ∫—πæ∫°“√√“¬ß“π∑’Ë¬◊π¬—π«à“‡™◊ÈÕ EEHV ‡ªìπ “‡Àμÿ∑”

„Àâ™â“ß‡Õ‡™’¬∑’Ë¡’Õ“¬ÿπâÕ¬‡ ’¬™’«‘μ¡“°°«à“ 60 ‡™◊Õ° (33 ‡™◊Õ°

æ∫„πÕ‡¡√‘°“‡Àπ◊Õ 20 ‡™◊Õ°æ∫„π¬ÿ‚√ª·≈–Õ’°À≈“¬‡™◊Õ°

æ∫„π‡Õ‡™’¬) ‚¥¬Õ—μ√“°“√ªÉ«¬μ“¬ (case fatality rate) „π™â“ß

Õ“¬ÿπâÕ¬∑’Ëμ‘¥‡™◊ÈÕæ∫«à“ Ÿß¡“°°«à“ 85% ·≈–®“°®”π«π≈Ÿ°™â“ß

‡Õ‡™’¬∑—ÈßÀ¡¥∑’Ëμ“¬„πÕ‡¡√‘°“‡Àπ◊Õ∑’Ë¡’Õ“¬ÿμ—Èß·μà 4 ‡¥◊Õπ

®π∂÷ß 15 ªï æ∫«à“ 60% ¢Õß “‡Àμÿ°“√μ“¬‡°‘¥®“°°“√

μ‘¥‡™◊ÈÕ EEHV (Latimer et al. 2011) ‚¥¬°“√μ‘¥‡™◊ÈÕ®–∑”

„Àâ™â“ßªÉ«¬μ“¬‰¥â¿“¬„π 1-7 «—π ™â“ß∑’ËªÉ«¬®–· ¥ßÕ“°“√

‡∫◊ËÕÕ“À“√ ÕàÕπ‡æ≈’¬ ¡’Õ“°“√∫«¡πÈ”∫√‘‡«≥ à«πÀ—« ß«ß §Õ

·≈–¢“Àπâ“ ‡°‘¥·º≈À≈ÿ¡„π™àÕßª“° ≈‘Èπ ’‡¢’¬«§≈È”À√◊Õ ’¡à«ß

®“°°“√¢“¥‡≈◊Õ¥ À≈Õ¥‡≈◊Õ¥ μà“ßÊ∂Ÿ°∑”≈“¬Õ¬à“ß√ÿπ·√ß

∑”„Àâ¡’‡≈◊Õ¥ÕÕ°·≈–‡°‘¥‡π◊ÈÕμ“¬„πÕ«—¬«–¿“¬„πμà“ßÊ ‚¥¬

‡©æ“–Õ«—¬«–∑’Ë¡’‡≈◊Õ¥‰ª‡≈’È¬ß¡“°Ê ‡™àπ À—«„® ≈‘Èπ μ—∫ ‡ªìπμâπ

(√Ÿª∑’Ë 1) (Richman et al. 2000)
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„πªï §.». 1999 Richman ·≈–§≥–‰¥â√“¬ß“πº≈

°“√»÷°…“∂÷ß “‡Àμÿ°“√μ“¬¢Õß™â“ß‡Õ‡™’¬·≈–™â“ß·Õø√‘°“

∑’Ë¡’ª√–«—μ‘ªÉ«¬À√◊Õμ“¬®“°Õ“°“√À≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬·≈–

¡’«‘°“√‡≈◊Õ¥ÕÕ°∑’Ëæ∫„πª√–‡∑» À√—∞Õ‡¡√‘°“ ‡¬Õ√¡—π

 «‘μ‡´Õ√å·≈π¥å·≈–Õ‘ √“‡Õ≈ ‚¥¬∑”°“√»÷°…“¥â«¬«‘∏’ nested

polymerase chain reaction (nested PCR) ·≈–°“√«‘‡§√“–Àå

≈”¥—∫ π‘«§≈’‚Õ‰∑¥å∫π “¬¥’‡ÕÁπ‡Õ (DNA sequencing) „π

 à«π¢Õß¬’π terminase ·≈– DNA polymerase æ∫‡™◊ÈÕ‰«√— 

‡ŒÕ√åªï å∑’Ë¡’§«“¡·μ°μà“ß°—π 2 ™π‘¥§◊Õ EEHV1 æ∫„π

μ—«Õ¬à“ßμ√«®®“°™â“ß‡Õ‡™’¬Õ“¬ÿπâÕ¬®”π«π 8 ‡™◊Õ° (Õ“¬ÿ

16 ‡¥◊Õπ®π∂÷ß 26 ªï) ∑’ËªÉ«¬À√◊Õμ“¬ ·≈– EEHV2 æ∫„π

μ—«Õ¬à“ßμ√«®®“°™â“ß·Õø√‘°“Õ“¬ÿπâÕ¬®”π«π 2 ‡™◊Õ° (11 ‡¥◊Õπ

·≈– 13 ªï) ∑’ËªÉ«¬μ“¬ ®π∂÷ßªí®®ÿ∫—π®“°√“¬ß“π™â“ß‡Õ‡™’¬

∑’ËªÉ«¬μ“¬®“°°“√μ‘¥‡™◊ÈÕ EEHV æ∫«à“ à«π„À≠à‡°‘¥®“°°“√

μ‘¥‡™◊ÈÕ EEHV1 ‚¥¬æ¬“∏‘°”‡π‘¥¢Õß‚√§§◊Õ ™â“ß®–‡√‘Ë¡· ¥ß

Õ“°“√¢Õß‚√§‡¡◊ËÕ‡™◊ÈÕ‡¢â“ Ÿà °√–· ‡≈◊Õ¥·≈–∑”≈“¬‡´≈≈å‡¬◊ËÕ∫ÿ

À≈Õ¥‡≈◊Õ¥∑”„Àâ‡°‘¥®ÿ¥‡≈◊Õ¥ÕÕ°μ“¡Õ«—¬«–μà“ßÊ ·≈–°àÕ„Àâ

‡°‘¥°“√μ“¬Õ¬à“ß‡©’¬∫æ≈—πμ“¡¡“ ®“°°“√»÷°…“¬—ßæ∫‡™◊ÈÕ

EEHV1 „πμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ¢Õß™â“ß·Õø√‘°“À≈“¬‡™◊Õ°‰¥â·°à

(1)„πμ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕÀŸ¥∑’Ëº‘«Àπ—ß (cutaneous papilloma) ∑’Ë

‡°Á∫®“°™â“ß·Õø√‘°“∑’Ë‡°‘¥„πªÉ“¢Õß·Õø√‘°“·≈–∂Ÿ°π”‡¢â“¡“ Ÿà

 À√—∞Õ‡¡√‘°“„π™à«ßμâπ∑»«√√…∑’Ë 1980 (2) ™‘Èπ‡π◊ÈÕÀŸ¥®“°

™â“ß·Õø√‘°“∑’ËÕ¬Ÿà„πª√–‡∑»·Õø√‘°“„μâ ·≈– (3) ™‘Èπ‡π◊ÈÕ®“°

lymphoid patches ∫√‘‡«≥™àÕß§≈Õ¥®“°™â“ß·Õø√‘°“∑’ËÕ¬Ÿà„π

ªÉ“¢Õßª√–‡∑» ‘́¡∫—∫‡«àÕ’°¥â«¬ ‚¥¬™â“ß·Õø√‘°“∑’Ëæ∫ EEHV1

„πμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕπ’È‡ªìπ™â“ß∑’Ë‰¡à‰¥â· ¥ßÕ“°“√ªÉ«¬·μàÕ¬à“ß„¥

¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â«à“™â“ß·Õø√‘°“‡ªìπ·À≈àß√—ß‚√§ (reservoir)

À√◊Õæ“À–¢Õß‚√§ (carrier) μ“¡∏√√¡™“μ‘¢Õß‡™◊ÈÕ EEHV

√Ÿª∑’Ë 1 · ¥ß«‘°“√∑’Ë‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ EEHV1 „π™â“ß‡Õ‡™’¬
A) · ¥ß¿“«– subendocardial ecchymotic hemorrhages ¿“¬„πÀ—«„®≈à“ß´â“¬  B) ¿“æμ—¥¢«“ß¢Õß≈‘Èπ· ¥ß«‘°“√

edema ·≈– cyanosis  C) · ¥ß intranuclear inclusion body (≈Ÿ°»√™’È) ¢Õß EEHV1 ∑’Ë‡°‘¥¢÷Èπ¿“¬„π sinusoidal endothelial cell
¢Õßμ—∫ (·∂∫«—¥¢π“¥‡∑à“°—∫ 25 μm)  D) · ¥ß¿“«–‡≈◊Õ¥ÕÕ°Õ¬à“ß√ÿπ·√ß·≈–‡°‘¥°“√·¬°μ—«¢Õß myocardial fibers ¿“¬„π
‡π◊ÈÕ‡¬◊ËÕÀ—«„®  (·∂∫«—¥¢π“¥‡∑à“°—∫ 150 μm)  (Richman et al. 2000)
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(Richman et al. 1999) ‚¥¬ “¡“√∂·æ√à‡™◊ÈÕ‰ª„Àâ™â“ß‡Õ‡™’¬

‰¥âμàÕ‡¡◊ËÕ™â“ß Õß™π‘¥π’È∂Ÿ°π”¡“Õ¬Ÿà„π∫√‘‡«≥‡¥’¬«°—π‡™àπ

„π «π —μ«å À√◊Õ§≥–≈–§√ —μ«å ‡ªìπμâπ ¥—ßπ—Èπ √“¬ß“π™â“ß

‡Õ‡™’¬∑’ËªÉ«¬·≈–μ“¬®“°‰«√— ™π‘¥π’È®÷ß¡—°æ∫¡“°„π™â“ß‡≈’È¬ß

(captive elephant) ¡“°°«à“„π™â“ßªÉ“ (wild elephant) Õ¬à“ß‰√

°Áμ“¡ Schaftenaar ·≈–§≥– (2010) ‰¥â√“¬ß“π∂÷ß°“√μ‘¥‡™◊ÈÕ

EEHV1 „π·¡à™â“ß‡Õ‡™’¬Õ“¬ÿ 36 ªï ·≈– 22 ªï ∑’Ë· ¥ßÕ“°“√

ªÉ«¬‡æ’¬ßæ∫·º≈∫π‡æ¥“πª“°·≈–«‘°“√μÿà¡πÈ” (vesicle) ∑’Ë

™àÕß§≈Õ¥ ‚¥¬·¡à™â“ß∑—Èß Õß‡™◊Õ°π’È‡§¬¡’ª√–«—μ‘°“√μ“¬¢Õß

≈Ÿ°™â“ß®“°°“√μ‘¥‡™◊ÈÕ EEHV „πÕ¥’μ ·≈–¬—ß√“¬ß“π∂÷ß≈Ÿ°

™â“ß‡Õ‡™’¬®”π«π 3 ‡™◊Õ° Õ“¬ÿ 3 5·≈– 7 ªï ∑’Ëμ‘¥‡™◊ÈÕ EEHV1

·μàæ∫«‘°“√‡æ’¬ß¡’·º≈∫π‡æ¥“πª“°‡∑à“π—Èπ ‚¥¬«‘°“√μà“ßÊ „π

™â“ß∑ÿ°μ—« “¡“√∂À“¬‰¥â¿“¬„π 4-6  —ª¥“Àå · ¥ß„Àâ‡ÀÁπ«à“

™â“ß‡Õ‡™’¬°Á “¡“√∂‡°‘¥°“√μ‘¥‡™◊ÈÕ EEHV ·∫∫·Õ∫·Ωß (latent

infection) ‰¥â (Schaftenaar  et al. 2010) ¥—ßπ—Èπ ™â“ß‡Õ‡™’¬∑’Ë

¡’°“√μ‘¥‡™◊ÈÕ EEHV ·∫∫·Õ∫·Ωßπ’ÈÕ“®∑”Àπâ“∑’Ë‡ªìπ·À≈àß

„π°“√·æ√à‡™◊ÈÕ‰«√— ‰ª„Àâ™â“ßμ—«Õ◊ËπÊ ‰¥â‡ªìπÕ¬à“ß¥’Õ’°¥â«¬

‡™◊ÈÕ EEHV1 π—Èπ “¡“√∂æ∫§«“¡·ª√ª√«π∑“ß

æ—π∏ÿ°√√¡‰¥â ‡¡◊ËÕ∑”°“√«‘‡§√“–Àå¬’π„π à«π glycoprotein B

(gB), glycoprotein-O (gO), glycoprotein H (gH), thymidine

kinase (TK) ·≈– terminase ‚¥¬ “¡“√∂·¬°¬àÕ¬‡ªìπ EEHV1

(EEHV1A) ·≈– EEHV1B ‰¥â ´÷Ëß EEHV1B ¬—ß§ß¡’§«“¡

√ÿπ·√ß„π°“√°àÕ‚√§‡™àπ‡¥’¬«°—∫ EEHV1A (Ehlers et al.

2001; Ehlers et al. 2006;  Fickel et al. 2001) ·≈–‡¡◊ËÕ

æ‘®“√≥“‡©æ“–¬’π¢Õß‚ª√μ’π∑’Ë‡ªìπÕß§åª√–°Õ∫ à«π‡ª≈◊Õ°

(envelope) ¢Õß‰«√—  §◊Õ „π à«π glycoprotein B (gB) ¢Õß

EEHV1 ®–æ∫§«“¡·ª√ª√«π§àÕπ¢â“ß Ÿß ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡ªìπ

‡æ√“–‰«√— „™â‡ªìπ°≈‰°„π°“√À≈∫À≈’°√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß

‚Œ μå (Fickel et al. 2003)

 ”À√—∫°“√μ‘¥‡™◊ÈÕ EEHV2 æ∫«à“∑”„Àâ™â“ß·Õøî√‘°“

Õ“¬ÿπâÕ¬∑’Ëμ‘¥‡™◊ÈÕ®”π«π 2 √“¬μ“¬‰¥â®“°°≈ÿà¡Õ“°“√ªÉ«¬‡™àπ

‡¥’¬«°—∫™â“ß‡Õ‡™’¬∑’Ëμ“¬®“°°“√μ‘¥‡™◊ÈÕ EEHV ‚¥¬√“¬·√°

æ∫„π™â“ß·Õø√‘°“Õ“¬ÿ 13 ªï∑’Ë‡°‘¥„π√—∞·∑°´—  ª√–‡∑»

 À√—∞Õ‡¡√‘°“ „πªï §.». 1991 ‚¥¬μ“¬¿“¬„π 4 «—πÀ≈—ß

· ¥ßÕ“°“√ªÉ«¬ ‚¥¬æ∫°“√μ‘¥‡™◊ÈÕ √à«¡°—∫ Encephalomy-

ocarditis virus (EMCV)  à«πÕ’°√“¬æ∫„π√—∞·§≈‘øÕ√å‡π’¬

ª√–‡∑ À√—∞Õ‡¡√‘°“ ‡ªìπ™â“ß·Õø√‘°“Õ“¬ÿ 11 ‡¥◊Õπ ∑’Ëμ“¬„π

ªï §.». 1996 ‚¥¬μ“¬¿“¬„π 3 «—πÀ≈—ß®“°· ¥ßÕ“°“√ªÉ«¬

(Richman et al. 1999) πÕ°®“°π’È¬—ß¡’√“¬ß“π°“√μ√«®æ∫

EEHV2 „π°âÕπ‡π◊ÈÕ¿“¬„πªÕ¥ (pulmonary nodule) ¢Õß

™â“ß·Õø√‘°“ Richman ‰¥â∑”°“√μ√«®À“ DNA ¢Õß EEHV

®“°μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕªÕ¥¥â«¬«‘∏’ nested PCR ‚¥¬‡ªìπμ—«Õ¬à“ß

‡¥’¬«°—∫∑’Ë McCully ·≈–§≥– (1971) ‡§¬√“¬ß“π°“√æ∫

inclusion body ¢Õß‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å„πμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ

¥—ß°≈à“«®“°™â“ßªÉ“·Õø√‘°“∑’Ë∂Ÿ°¶à“μ“¬ (Richman et al.

2000)

„πªï §.». 2009 Garner ·≈–§≥–‰¥â√“¬ß“π°“√

»÷°…“∂÷ß√Ÿª·∫∫Õ“°“√∑“ß§≈‘π‘°·≈–æ¬“∏‘«‘∑¬“∑’Ë‡°‘¥®“°°“√

μ‘¥‡™◊ÈÕ‰«√—  EEHV ™π‘¥„À¡à∑’Ë¡’§«“¡·μ°μà“ß∑“ßæ—π∏ÿå°√√¡

‰ª®“°‡™◊ÈÕ EEHV 1 ·≈– 2 ‚¥¬æ∫‡™◊ÈÕ„πμ—«Õ¬à“ß®“°™â“ß

‡Õ‡™’¬®”π«π 2 ‡™◊Õ°Õ“¬ÿ 5 ªï®“°√—∞‚Õ§≈“‚Œ¡“ ·≈– 6.5 ªï

®“°√—∞«Õ™‘ßμ—π ª√–‡∑ À√—∞Õ‡¡√‘°“ ∑’Ëμ“¬„π«—π∑’Ë 2 ·≈–

«—π∑’Ë 8 À≈—ß· ¥ßÕ“°“√ªÉ«¬μ“¡≈”¥—∫ ‚¥¬æ∫«‘°“√§«“¡

√ÿπ·√ß∑’Ë ‡°‘¥®“°°“√∑”≈“¬¢Õß‡´≈≈å‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥„π

‡π◊ÈÕ‡¬◊ËÕ¢ÕßÕ«—¬«–¿“¬„π∑ÿ°Õ«—¬«– ®“°°“√™—π Ÿμ√´“°¢Õß

™â“ßÕ“¬ÿ 6.5 ªï æ∫°“√ – ¡¢Õß‡À≈«®”π«π¡“°„π™àÕß∑âÕß

æ∫®ÿ¥‡≈◊Õ¥ÕÕ° °“√§—Ëß¢Õß‡≈◊Õ¥·≈–°“√∫«¡πÈ” °√–®“¬

∑—Ë«‰ª„π√–∫∫∑“ß‡¥‘πÕ“À“√ ‰μ À—«„® °√–‡æ“–ªí  “«–

ªÕ¥ ·≈–μàÕ¡πÈ”‡À≈◊Õß º≈°“√ μ√«®¥â«¬«‘∏’ PCR æ∫«à“

primer ∑’Ë®”‡æ“–μàÕ¬’π terminase (TER) ¢Õß EEHV1 ·≈–

EEHV2 „Àâº≈≈∫‡¡◊ËÕ„™âμ√«®μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ®“°™â“ßÕ“¬ÿ

5 ªï √«¡∂÷ß„Àâº≈≈∫„π°“√μ√«®μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡°Á∫®“°™â“ß

Õ“¬ÿ 6.5 ªï ·μà‡¡◊ËÕ∑”°“√ª√—∫‡ª≈’Ë¬π primer ‚¥¬„™â PAN

herpesvirus TER primers ·≈– PAN herpesvirus POL

primers ∑’Ë¡’§«“¡ “¡“√∂„™âμ√«®À“¬’π terminase ·≈–

polymerase ¢Õß‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å„π —μ«å‰¥âÀ≈“¬™π‘¥

√à«¡°—∫°“√»÷°…“¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å ∑”„Àâ “¡“√∂

¬◊π¬—π°“√æ∫‡™◊ÈÕ EEHV ™π‘¥„À¡à „π™â“ß∑—Èß Õß‡™◊Õ°π’È‰¥â

‚¥¬‰«√— ∑’Ëæ∫®“°μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ·≈–‡≈◊Õ¥¢Õß™â“ß‡Õ‡™’¬

Õ“¬ÿ 6.5 ªï μàÕ¡“„Àâ™◊ËÕ«à“ EEHV3  à«π‰«√— ∑’Ëæ∫®“°

μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ·≈–‡≈◊Õ¥¢Õß™â“ß‡Õ‡™’¬Õ“¬ÿ 5 ªï μàÕ¡“„Àâ

™◊ËÕ«à“ EEHV4 (Garner et al. 2009)

 ”À√—∫‡™◊ÈÕ EEHV5 π—Èπ∂Ÿ°æ∫„πμ—«Õ¬à“ß‡≈◊Õ¥∑’Ë

‡°Á∫®“°™â“ß‡Õ‡™’¬Õ“¬ÿ 59 ªï ®“°√—∞«Õ™‘ßμ—π ¥’.´’. ª√–‡∑»

 À√—∞Õ‡¡√‘°“ „πªï §.». 2007 ‚¥¬™â“ß· ¥ßÕ“°“√ªÉ«¬‡≈Á°

πâÕ¬‡¡◊ËÕ 9 ‡¥◊Õπ°àÕπÀπâ“∑’Ëμ—«Õ¬à“ß‡≈◊Õ¥®–∂Ÿ°‡°Á∫·≈–æ∫«‘

°“√‡≈Á°Ê „π™àÕßª“°‡ªìπ∫“ß§√—Èß ®“°°“√»÷°…“¢âÕ¡Ÿ≈≈”¥—∫

π‘«§≈’‚Õ‰∑¥å¢Õß¬’π polymerase æ∫«à“·μ°μà“ß‰ª®“°

EEHV ™π‘¥Õ◊ËπÊ ∑’Ëæ∫°àÕπÀπâ“π’È ®“°π—Èπ∑”°“√‡°Á∫μ—«Õ¬à“ß

‡≈◊Õ¥‡ªìπª√–®”∑ÿ°Ê ‡¥◊Õπ‡ªìπ‡«≈“ 2 ªï ‡æ◊ËÕπ”‰ªμ√«®
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¥â«¬«‘∏’ PCR ·μàº≈°“√μ√«®„Àâº≈≈∫∑—ÈßÀ¡¥ · ¥ß«à“™â“ß

¡’°“√μ‘¥‡™◊ÈÕ„π√–¥—∫∑’ËμË”¡“° ·≈–®–æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß‡™◊ÈÕ

„π∫“ß§√—Èß‚¥¬™â“ß‰¡à· ¥ßÕ“°“√ªÉ«¬√ÿπ·√ß ®“°°“√»÷°…“

phylogenetic analysis æ∫«à“‡™◊ÈÕ EEHV5 ¡’§«“¡„°≈â

™‘¥°—π∑“ßæ—π∏ÿå°√√¡°—∫‡™◊ÈÕ EEHV2  ¡“°°«à“‰«√— ™π‘¥Õ◊ËπÊ

(Latimer et al. 2011)

 ”À√—∫‡™◊ÈÕ EEHV ™π‘¥ ÿ¥∑â“¬∑’Ëªí®®ÿ∫—πæ∫°“√

√“¬ß“π§◊Õ‡™◊ÈÕ EEHV6 ´÷Ëß∂Ÿ°æ∫®“°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡°Á∫

®“°≈Ÿ°™â“ß·Õø√‘°“Õ“¬ÿ 15 ‡¥◊Õπ ®“°√—∞Õ“√å§—π´Õ ª√–‡∑»

 À√—∞Õ‡¡√‘°“ ∑’Ë· ¥ßÕ“°“√ªÉ«¬·≈–√Õ¥™’«‘μ À≈—ß‰¥â√—∫¬“

μâ“π‰«√—  Famciclovir ∑—Èßπ’È®÷ß¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“

EEHV6 ‡ªìπ‡™◊ÈÕ∑’Ë∑”„Àâ™â“ß·Õø√‘°“ªÉ«¬μ“¬‰¥âÀ√◊Õ‰¡à

‡π◊ËÕß®“° ™â“ß‡™◊Õ°π’È‰¥â√—∫¬“μâ“π‰«√—  ‡æ◊ËÕ™à«¬„π°“√√—°…“

¿“«–°“√μ‘¥‡™◊ÈÕ ®“°°“√»÷°…“ phylogenetic analysis æ∫«à“

‡™◊ÈÕ EEHV6 ¡’§«“¡„°≈â™‘¥°—π∑“ßæ—π∏ÿå°√√¡°—∫‡™◊ÈÕ

EEHV1 ¡“°°«à“‰«√— ™π‘¥Õ◊ËπÊ  (Latimer et al. 2011)

‡¡◊ËÕπ”¢âÕ¡Ÿ≈≈”¥—∫°√¥Õ–¡‘‚π¢Õß‡Õπ‰´¡å DNA

polymerase ¢Õß EEHV ∑ÿ°™π‘¥¡“∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫

°—π‚¥¬«‘∏’ phylogenetic analysis °—∫‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å™π‘¥

Õ◊ËπÊ ∑”„Àâ‡ÀÁπ∂÷ß§«“¡·μ°μà“ß¢Õß«‘«—≤π“°“√¢Õß‡™◊ÈÕ

EEHV ∑’Ë·¬°ÕÕ°®“° Betaherpesviruses ™π‘¥Õ◊ËπÊ (√Ÿª∑’Ë 2)

´÷ËßÕ“®∫àß∫Õ°∂÷ß«à“ Proboscivirus ¡’«‘«—≤π“°“√√à«¡¡“

√Ÿª∑’Ë 2 · ¥ß°“√»÷°…“ phylogenetic analysis ∫π≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–≈”¥—∫°√¥Õ–¡‘‚π¢Õß¬’π DNA polymerase ¢Õß‡™◊ÈÕ
EEHV ∑’Ëæ∫«à“‡™◊ÈÕ EEHV ∑—Èß 6 ™π‘¥¡’«‘«—≤π“°“√·¬°ÕÕ°®“° Betaherpesviruses ™π‘¥Õ◊ËπÊ ‚¥¬„™â¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å
·≈–≈”¥—∫°√¥Õ–¡‘‚π®“°∞“π¢âÕ¡Ÿ≈ Genbank μ“¡™π‘¥¢Õß —μ«å·≈–À¡“¬‡≈¢ accession numbers ‡æ◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫ ‰¥â·°à
guinea pig (caviid) CMV FJ355434, mouse CMV U68299,  rat CMV (Maastricht) AF232689, bandicoot CMV EF125067,
rat CMV (English) AY728086, Tupaia (tree shrew) CMV AF281817, bat betaherpesvirus AB517983, owl monkey
(Aotes) CMV FJ483870, squirrel monkey (Saimiri) CMV FJ483967, human CMV (Merlin) AY446894, Pan (chimpanzee)
CMV (Haberling) AF480884, rhesus macaque CMV AY186194, African green monkey CMV FJ483968, mandrill CMV
AF282941, pig (porcine) CMV AF268042, human HHV7 U43400, Pan (chimpanzee) HHV6-like roseolovirus AY359407,
human HHV6B AF157706 ·≈– human HHV6A X83413 (¥—¥·ª≈ß®“° Latimer et al. 2011)
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°—∫‚Œ μåÕ¬à“ß¬“«π“π ¥—ßπ—Èπ „π°“√μ‘¥‡™◊ÈÕ„π‚Œ μåμ“¡

∏√√¡™“μ‘®÷ß‡ªìπ‰ª‰¥â Ÿß∑’Ë®–‡°‘¥°“√μ‘¥‡™◊ÈÕ·∫∫·Õ∫·Ωß

∑’Ë‰¡à· ¥ßÕ“°“√ªÉ«¬¥—ß∑’Ëæ∫°“√μ‘¥‡™◊ÈÕ EEHV1 „π™â“ß

·Õø√‘°“ ·μà‡¡◊ËÕ¡’°“√μ‘¥‡™◊ÈÕ„π‚Œ μå™π‘¥„À¡à∑’Ë·μ°μà“ß

ÕÕ°‰ªÕ“®æ∫«à“‚Œ μå™π‘¥„À¡à‰¡à “¡“√∂∑πμàÕ°“√μ‘¥‡™◊ÈÕ

‰¥â‡™àπ∑’Ëæ∫„π°“√μ‘¥‡™◊ÈÕ EEHV1 „π™â“ß‡Õ‡™’¬Õ“¬ÿπâÕ¬

‡ªìπμâπ (Latimer et al. 2011)  ∑—Èßπ’È‡™◊ÈÕ EEHV ¬—ß∂Ÿ°æ∫«à“

‡ªìπ‡æ’¬ß‰«√— ™π‘¥‡¥’¬«„π°≈ÿà¡ Betaherpesviruses ∑’Ë¬—ß¡’

°“√· ¥ßÕÕ°¢Õß¬’π thymidine kinase (TK) Õ¬Ÿà ´÷Ëß·μ°μà“ß

®“° Betaherpesviruses ™π‘¥Õ◊ËπÊ ∑’Ë¡—°‰¡àæ∫°“√· ¥ßÕÕ°

¢Õß¬’π™π‘¥π’È °“√∑’Ë EEHV ¡’°“√· ¥ßÕÕ°¢Õß¬’π TK π’È

Õ“®‡ªìπ “‡Àμÿ∑”„Àâ‰«√—  “¡“√∂·æ√à°√–®“¬‰ª„πÕ«—¬«–

μà“ßÊ À√◊Õ‡´≈≈å™π‘¥μà“ßÊ ‰¥âßà“¬¢÷Èπ  àßº≈μàÕ§«“¡√ÿπ·√ß

¢Õß‰«√— ∑’ËÕ“® Ÿß¢÷Èπ‡¡◊ËÕÕ¬Ÿà„π‚Œ μå∑’Ë·μ°μà“ß‰ª®“°‚Œ μå

μ“¡∏√√¡™“μ‘ (Ehlers et al. 2006)

§«“¡À≈“°À≈“¬·≈–§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ„π Subfamily

Gammaherpesvirinae „π™â“ß

 ”À√—∫‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å∑’Ë®—¥Õ¬Ÿà„π Subfamily

Gammaherpesvirinae ∑’Ë¡’°“√μ‘¥‡™◊ÈÕ„π™â“ß‰¥âπ—Èπ ¡—°æ∫«à“

‰¡à‰¥â°àÕ„Àâ‡°‘¥§«“¡‡®Á∫ªÉ«¬√ÿπ·√ß„π™â“ß ªí®®ÿ∫—πæ∫°“√

√“¬ß“π∑—ÈßÀ¡¥ 6 ™π‘¥ °≈à“«§◊Õ „πªï §.». 2008 Wellehan

·≈–§≥–‰¥â√“¬ß“π°“√æ∫‰«√— ‡ŒÕ√åªï å™π‘¥„À¡à 4 ™π‘¥ ∑’Ë

¡’°“√μ‘¥‡™◊ÈÕ„π™â“ß‡¡◊ËÕμ√«®¥â«¬«‘∏’ PCR ·≈–μ—Èß™◊ËÕμ“¡√–∫∫

¢Õß ICTV «à“ Elephantid herpesvirus 3 (ElHV3) ‚¥¬‡√’¬ß

≈”¥—∫°“√æ∫‰«√— μàÕ®“°°“√æ∫ EEHV1 (ElHV1) ·≈–

EEHV2 (ElHV2) ∑’Ë Davison ·≈–§≥– (2009) ‰¥â√“¬ß“π

™◊ËÕ‰«√— ‡ŒÕ√åªï å‰«âμ“¡√–∫∫¢Õß ICTV Elephantid

herpesvirus 4 (ElHV4) Elephantid herpesvirus 5 (ElHV5)

·≈– Elephantid herpesvirus 6 (ElHV6) ‚¥¬‰«√—  3 ™π‘¥

·√°æ∫„πμ—«Õ¬à“ß∑’Ë‡°Á∫¡“®“°™â“ß‡Õ‡™’¬  à«π ElHV6 æ∫„π

μ—«Õ¬à“ß∑’Ë¡“®“°™â“ß·Õø√‘°“ ElHV3 æ∫‰¥â®“°°“√ªÑ“¬‡™◊ÈÕ

®“°‡¬◊ËÕ∫ÿμ“ (conjunctival swab) ·≈–™àÕß§≈Õ¥ (vaginal swab)

®“°™â“ß‡Õ‡™’¬∑’Ë‰¡à‰¥â· ¥ßÕ“°“√ªÉ«¬√ÿπ·√ß ¡’‡æ’¬ß«‘°“√μÿà¡

„π™àÕß§≈Õ¥ (vaginal plaques) ‡∑à“π—Èπ ElHV4 æ∫‰¥â®“°

μ—«Õ¬à“ß°“√ªÑ“¬‡™◊ÈÕ®“°‡¬◊ËÕ∫ÿμ“¢Õß™â“ß‡Õ‡™’¬ ‚¥¬ “¡“√∂æ∫

°“√μ‘¥‡™◊ÈÕ√à«¡√–À«à“ß ElHV4 ·≈– ElHV3 ‰¥â„πμ—«Õ¬à“ß

μ√«®μ—«Õ¬à“ß‡¥’¬«°—π ElHV5 æ∫‰¥â®“°μ—«Õ¬à“ß°“√ªÑ“¬‡™◊ÈÕ

®“°«‘°“√„π™àÕß§≈Õ¥¢Õß™â“ß‡Õ‡™’¬ ·≈– ElHV6 æ∫‰¥â®“°

μ—«Õ¬à“ß°“√ªÑ“¬‡™◊ÈÕ®“°‡¬◊ËÕ∫ÿμ“¢Õß™â“ß·Õø√‘°“∑’Ë¡’§«“¡

‡§√’¬¥ Ÿß·≈–„°≈â®–μ“¬‡π◊ËÕß®“° “‡ÀμÿÕ◊Ëπ∑’Ë‰¡à‡°’Ë¬«°—∫

°“√μ‘¥‡™◊ÈÕ (Wellehan et al. 2008)

„π°“√»÷°…“Õ◊ËπÊ μàÕ¡“ π‘¬¡‡√’¬°™◊ËÕ‰«√— ‡ŒÕ√åªï å

®”æ«° Gammaherpesviruses ∑’Ëæ∫„π™â“ß«à“ Elephant

Gammaherpesviruses (EGHV) (μ“√“ß∑’Ë 1) ‚¥¬ Latimer ·≈–

§≥–‰¥â√“¬ß“π°“√æ∫ EGHV ‡æ‘Ë¡‡μ‘¡®“°∑’Ë Wellehan

√“¬ß“π‰«â §◊Õ EGHV3B ∑’Ëæ∫„πμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë‡°Á∫®“°

‡π◊ÈÕ‡¬◊ËÕ∫√‘‡«≥«‘°“√∑’Ë·§¡™àÕß§≈Õ¥¢Õß™â“ß·Õø√‘°“Õ“¬ÿ

22 ªï ∑’Ë¡’ ÿ¢¿“æª°μ‘ ‚¥¬‡¡◊ËÕ«‘‡§√“–Àå®“°≈”¥—∫π‘«§≈’‚Õ‰∑¥å

„π à«π DNA polymerase æ∫«à“¡’§«“¡·ª√ª√«π·μ°μà“ß

‰ª®“° ElHV5 (EGHV3A) „π√–¥—∫π‘«§≈’‚Õ‰∑¥å 5.5% ·≈–

√–¥—∫°√¥Õ–¡‘‚π 3.1% πÕ°®“°π’È¬—ßæ∫ EGHV5 ®“°

μ—«Õ¬à“ß‡π◊ÈÕßÕ°∑’Ë¡’≈—°…≥–§≈â“¬ÀŸ¥∑’Ëæ∫¿“¬„πß«ß™â“ß‡Õ‡™’¬

Õ“¬ÿ 27 ªï∑’Ë‰¡à· ¥ßÕ“°“√ªÉ«¬
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®“°°“√»÷°…“¥â«¬«‘∏’ phylogenetic analysis ∫π

≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–≈”¥—∫°√¥Õ–¡‘‚π¢Õß DNA polymerase

¢Õß‡™◊ÈÕ EGHV ∑—Èß 6 ™π‘¥ æ∫«à“ ¡’√Ÿª·∫∫«‘«—≤π“°“√∑’Ë

·μ°μà“ß®“°‡™◊ÈÕ EEHV ∑’Ë¡’«‘«—≤π“°“√·¬°ÕÕ°®“°

Betaherpesviruses ¢Õß —μ«å™π‘¥Õ◊ËπÊ  ‚¥¬‡™◊ÈÕ EGHV ¬—ß¡’

«‘«—≤π“°“√„°≈â™‘¥°—∫‡™◊ÈÕ Gammaherpesviruses ¢Õß —μ«å

™π‘¥Õ◊ËπÊÕ¬Ÿà  ‚¥¬ “¬«‘«—≤π“°“√ “¡“√∂·¬°¬àÕ¬‰¥â‡ªìπ 3  “¬

‰¥â·°à  EGHV1/EGHV2    EGHV3A /EGHV3B /EGHV4

·≈–EGHV5  (√Ÿª∑’Ë3) ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√μ‘¥‡™◊ÈÕ EGHV

∑—Èß„π™â“ß‡Õ‡™’¬·≈–™â“ß·Õø√‘°“π—Èπ‰¡à‰¥â°àÕ§«“¡√ÿπ·√ß¡“°

‡¡◊ËÕ‡∑’¬∫°—∫‡™◊ÈÕ EEHV  ®÷ßπà“®–‡ªìπ°“√μ‘¥‡™◊ÈÕ·∫∫¬◊¥‡¬◊ÈÕ∂“«√

(persistent infection) ·≈–¡’°“√ª≈àÕ¬‡™◊ÈÕÕÕ°¡“‡ªìπ√–¬–Ê

∑“ß ‘Ëß§—¥À≈—Ëßμà“ßÊ  (Wellehan et al. 2008)

‰«√—  ™◊ËÕμ“¡√–∫∫ ICTV ™π‘¥¢Õß‚Œ μå∑’Ëæ∫‡™◊ÈÕ æ¬“∏‘«‘∑¬“∑’Ëæ∫

EEHV1A ElHV1 ™â“ß‡Õ‡™’¬ Hemorrhagic disease

EEHV1B ElHV1 ™â“ß‡Õ‡™’¬ Hemorrhagic disease

EEHV2 ElHV2 ™â“ß·Õø√‘°“ Hemorrhagic disease

EGHV1 ElHV3 ™â“ß‡Õ‡™’¬ Mucosal shedding

EGHV2 ElHV4 ™â“ß‡Õ‡™’¬ Mucosal shedding

EGHV3A ElHV5 ™â“ß‡Õ‡™’¬ Mucosal shedding

EGHV3B ElHV5 ™â“ß·Õø√‘°“ Genital lesion

EGHV4 ElHV6 ™â“ß·Õø√‘°“ Mucosal shedding

EEHV3 ElHV7 ™â“ß‡Õ‡™’¬ Hemorrhagic disease

EEHV4 ElHV8 ™â“ß‡Õ‡™’¬ Hemorrhagic disease

EEHV5 ElHV9 ™â“ß‡Õ‡™’¬ Mild viremia

EGHV5 ElHV10 ™â“ß‡Õ‡™’¬ Trunk nodule

EEHV6 ElHV11 ™â“ß·Õø√‘°“ Mild viremia

μ“√“ß∑’Ë 1 √“¬≈–‡Õ’¬¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å∑—ÈßÀ¡¥∑’Ëæ∫«à“¡’√“¬ß“π°“√μ‘¥‡™◊ÈÕ„π™â“ß„πªí®®ÿ∫—π (¥—¥·ª≈ß®“° Latimer et al. 2011)
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√Ÿª∑’Ë 3 · ¥ß°“√»÷°…“ phylogenetic analysis ∫π≈”¥—∫π‘« §≈’‚Õ‰∑¥å·≈–≈”¥—∫°√¥Õ–¡‘‚π¢Õß¬’π DNA polymerase ¢Õß

‡™◊ÈÕ Elephant Gammaherpesviruses (™◊ËÕ¬àÕ„π√Ÿª∑’Ë 3 §◊Õ ELGAMMAHV) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ Gammaherpesviruses ®“°

 —μ«å™π‘¥μà“ßÊ ‚¥¬„™â¢âÕ¡Ÿ≈≈”¥—∫ π‘«§≈’‚Õ‰∑¥å·≈–≈”¥—∫°√¥Õ–¡‘‚π®“°∞“π¢âÕ¡Ÿ≈ Genbank μ“¡™π‘¥¢Õß —μ«å·≈–À¡“¬‡≈¢

accession numbers ‡æ◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫ ‰¥â·°à Rhesus (macaque) EBV-like lymphocrytovirus AY037858, baboon (Papio)

EBV AY037858, human EBV (Epstein-Barr virus B95-8 strain) V01555, gorilla EBV GQ921926, Pan (chimpanzee)

EBV AY166457, marmoset EBV AF319782, mouse MHV68 U97553, Saimiri (squirrel monkey) rhadinovirus X64346,

Ateles (spider monkey) rhadinovirus AF083424, bovine herpesvirus 4 AF318573, alcelephine rhadinovirus AF005370,

bottlenose dolphin gammaherpesvirus DQ288667, beaked whale gammaherpesvirus AY949828, elephant gammaherpesvirus

4 EF531714, bat gammaherpesvirus AB298558, Pan (chimpanzee) rhadinovirus 1B AF250881, human KSHV (HHV8)

U75698, gorilla rhadinovirus AF250886, RFHM (macaque) rhadinovirus 2 AF005478, Pan (chimpanzee) rhadinovirus 2

AF290601 ·≈– rhesus (macaque) rhadinovirus 1 (RV1) AF083501 (¥—¥·ª≈ß®“° Latimer et al. 2011)
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°“√«‘π‘®©—¬°“√μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å„π™â“ß

‡π◊ËÕß®“°‡™◊ÈÕ EEHV ·≈– EGHV π—Èπ„πªí®®ÿ∫—π¬—ß‰¡à

 “¡“√∂∑”°“√‡æ“–·¬°‡™◊ÈÕ‰«√— (virus isolation) ‰¥â (Ossent

et al. 1990;  Richman et al. 1999; Latimer et al. 2011)

¥—ßπ—Èπ°“√«‘π‘®©—¬°“√μ‘¥‡™◊ÈÕ EEHV ¡—°∑”‚¥¬°“√ —ß‡°μ®“°

≈—°…≥–Õ“°“√ªÉ«¬  °“√™—π Ÿμ√´“°  °“√μ√«®∑“ßæ¬“∏‘«‘∑¬“

°“√μ√«®¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ·μà∑’Ëπ‘¬¡∑’Ë ÿ¥ §◊Õ

°“√μ√«®À“ “√æ—π∏ÿ°√√¡¢Õß‰«√— ¥â«¬«‘∏’ PCR ‡π◊ËÕß®“°

‡ªìπ«‘∏’∑’Ë –¥«° √«¥‡√Á« „Àâº≈∑’Ë‡™◊ËÕ∂◊Õ‰¥â·≈–‰¡à·æß®π‡°‘π‰ª

°“√μ√«®¥â«¬«‘∏’ PCR  “¡“√∂„™â‰¥â¥’„π°“√μ√«®À“‡™◊ÈÕ

EEHV ®“°μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕÕ«—¬«–¿“¬„π¢Õß™â“ßªÉ«¬μ“¬ ‡™àπ

À—«„® ªÕ¥ μ—∫ ¡â“¡ ≈”‰ â ‡ªìπμâπ √«¡∂÷ßμ—«Õ¬à“ß‡≈◊Õ¥„π

™à«ß‡«≈“∑’Ë¡’‡™◊ÈÕ‰«√— „π°√–· ‡≈◊Õ¥ (viremia) ·≈–μ—«Õ¬à“ß

‡π◊ÈÕ‡¬◊ËÕμàÕ¡πÈ”‡À≈◊Õß„π¿“«–∑’Ë¡’‰«√— Õ¬Ÿà„πμàÕ¡πÈ”‡À≈◊Õß

¢Õß™â“ß∑’Ë¬—ß¡’™’«‘μÕ¬Ÿà ·μà°“√μ√«®«‘π‘®©—¬¥â«¬«‘∏’ PCR ¡—°

æ∫«à“¡’¢âÕ®”°—¥∫“ßª√–°“√‡¡◊ËÕπ”¡“„™âμ√«®À“‡™◊ÈÕ EEHV

„πμ—«Õ¬à“ß‡≈◊Õ¥¢Õß™â“ßªÉ«¬∑’Ë¬—ß¡’™’«‘μ À√◊Õ„™âμ√«®‡æ◊ËÕÀ“

™â“ß∑’Ë‡ªìπæ“À–¢Õß‚√§ ‡π◊ËÕß®“°‰¡à “¡“√∂∑√“∫‰¥â«à“¿“«–

∑’Ë¡’‡™◊ÈÕ‰«√—  EEHV „π°√–· ‡≈◊Õ¥À√◊Õ„πμàÕ¡πÈ”‡À≈◊Õß

π—Èπ®–‡°‘¥¢÷Èπ„π™à«ß‡«≈“„¥ πÕ°®“°π’Èª√‘¡“≥‰«√— ∑’ËÕ¬Ÿà„π

°√–· ‡≈◊Õ¥À√◊ÕμàÕ¡πÈ”‡À≈◊Õß¢Õß™â“ß∑’Ë‡ªìπæ“À–¢Õß‚√§∑’Ë

‰¡à· ¥ßÕ“°“√ªÉ«¬π—ÈπÕ“®¡’„πª√‘¡“≥∑’ËμË”¡“°®π«‘∏’ PCR

ª°μ‘ (conventional PCR) ‰¡à “¡“√∂μ√«®æ∫‡™◊ÈÕ‰¥â (Fickel

et al. 2003) ‡π◊ËÕß®“°Õ“®¡’§«“¡‰« (sensitivity) ‰¡à‡æ’¬ßæÕ

¥—ßπ—Èπ„π°“√μ√«®§—¥°√Õß™â“ß∑’Ë‡ªìπæ“À–¢Õß‚√§®÷ß®”‡ªìπ

μâÕßæ—≤π“«‘∏’ PCR À√◊Õ«‘∏’Õ◊ËπÊ ∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“–

(specificity) „Àâ Ÿß¡“°¢÷Èπ ‡™àπ Real time PCR ‡ªìπμâπ ‚¥¬

Stanton ·≈–§≥– (2010) ‰¥â√“¬ß“π«à“ “¡“√∂„™â«‘∏’ Real

time PCR μ√«®À“‡™◊ÈÕ EEHV ‰¥â∑—Èß®“°‡≈◊Õ¥·≈–πÈ”≈â“ßß«ß

(trunk wash) „π™â“ß‡Õ‡™’¬∑’Ë‰¡à‰¥â· ¥ßÕ“°“√ªÉ«¬ (Stanton

et al. 2010) πÕ°®“°π’È®“°§«“¡À≈“°À≈“¬¢Õß‡™◊ÈÕ EEHV

·≈–EGHV ∑”„ÀâμâÕß¡’§«“¡æ‘∂’æ‘∂—π„π°“√ÕÕ°·∫∫·≈–

‡≈◊Õ°„™â PCR primer ∑’Ë‡À¡“– ¡ ‡æ◊ËÕ∑’Ë®– “¡“√∂μ√«®À“

‡™◊ÈÕ EEHV À√◊Õ EGHV ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ (Latimer

et al. 2011)  ”À√—∫°“√μ√«®∑“ß ’́√—Ë¡«‘∑¬“ (Serology test)

‡æ◊ËÕ„™âμ√«®À“·Õπμ’∫Õ¥’∑’Ë®”‡æ“–μàÕμ—«‡™◊ÈÕ‰«√—  EEHV

„π™â“ß∑’Ë‡§¬μ‘¥‡™◊ÈÕ „πªí®®ÿ∫—π¬—ß‰¡àæ∫√“¬ß“π∂÷ß§«“¡ ”‡√Á®

∑’Ë™—¥‡®π∂÷ß§«“¡ “¡“√∂¢Õß«‘∏’°“√μ√«®∑“ß ’́√—Ë¡«‘∑¬“μàÕ

‡™◊ÈÕ EEHV ∑’ËÕ“®π”¡“„™â‰¥â‡™àπ °“√μ√«®¥â«¬«‘∏’ Peptide

ELISA (Fickel et al. 2003) ‡ªìπμâπ ¥—ßπ—Èπ °“√«‘π‘®©—¬∑“ß

ÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕμ√«®§—¥°√Õß (screening test) À“™â“ß∑’Ë

‡ªìπæ“À–¢Õß‡™◊ÈÕÕ“®®”‡ªìπμâÕß„™â∑—Èß°“√μ√«®¥â«¬«‘∏’ PCR

∑’Ë¡’ª√– ‘∑∏‘¿“æ√à«¡°—∫°“√μ√«®∑“ß ’́√—Ë¡«‘∑¬“‡æ◊ËÕπ”

¢âÕ¡Ÿ≈®“°º≈°“√μ√«®∑—Èß Õß«‘∏’¡“™à«¬„π°“√«‘π‘®©—¬¿“«–

°“√μ‘¥‡™◊ÈÕ·∫∫·Õ∫·Ωß∑’Ë¡—°‡°‘¥¢÷Èπ„π —μ«å∑’Ëμ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å

 √ÿª

°“√μ‘¥‡™◊ÈÕ‰«√— ‡ŒÕ√åªï å “¡“√∂æ∫‰¥â∑—Èß„π™â“ß

‡Õ‡™’¬·≈–™â“ß·Õø√‘°“ ‚¥¬°“√μ‘¥‡™◊ÈÕ‡°‘¥‰¥â®“°‰«√— 

‡ŒÕ√åªï å 13 ™π‘¥ (μ“√“ß∑’Ë 1) ∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π subfamily

Betaherpesvirinae ·≈– Gammaherpesvirinae ‚¥¬‰«√— æ«°

Betaherpesviruses π—Èπª√–°Õ∫‰ª¥â«¬ EEHV1A (ElHV1)

EEHV1B (ElHV1) EEHV2 (ElHV2) EEHV3 (ElHV7)

EEHV4 (ElHV8)  EEHV5 (ElHV9) ·≈– EEHV6 (ElHV11)

æ∫«à“¡—° “¡“√∂°àÕ‚√§‰¥â‡©’¬∫æ≈—π√ÿπ·√ß∑”„Àâ™â“ß‡Õ™’¬

·≈–™â“ß·Õø√‘°“ („π°√≥’ EEHV2) ∑’Ë¡’Õ“¬ÿπâÕ¬ªÉ«¬μ“¬

‰¥âÕ¬à“ß√«¥‡√Á« ®“°¿“«–∑’Ë¡’‡≈◊Õ¥ÕÕ°¿“¬„πÕ«—¬«–μà“ßÊ

‡π◊ËÕß®“°‡´≈≈å ‡¬◊ËÕ∫ÿÀ≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬Õ¬à“ß√ÿπ·√ß

¬°‡«âπ EEHV5 ·≈– EEHV6 ∑’Ë¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“

 “¡“√∂°àÕ‚√§®π∑”„Àâ™â“ßÕ“¬ÿπâÕ¬μ“¬‰¥âÀ√◊Õ‰¡à  “¡“√∂

æ∫°“√μ‘¥‡™◊ÈÕ EEHV ·∫∫·Õ∫·Ωß„π™â“ß‡Õ‡™’¬·≈–™â“ß

·Õø√‘°“∑’Ë‚μ‡μÁ¡«—¬‰¥â ´÷Ëß®–∑”Àπâ“∑’Ë‡ªìπæ“À–¢Õß‚√§

§Õ¬·æ√à‡™◊ÈÕ‰ª„Àâ™â“ß‡™◊Õ°Õ◊ËπÊμàÕ‰ª

 ”À√—∫ Gammaherpesviruses ª√–°Õ∫‰ª¥â«¬
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