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Review Article/∫∑§«“¡øóôπøŸ«‘™“°“√

°“√√—°…“‚√§®Õª√– “∑µ“‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ™π‘¥
non-neovascular

‚√§®Õª√– “∑µ“‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (age-related
macular degeneration, AMD) ‡ªìπ¿“«–‡ ◊ËÕ¡¢Õß®Õ
ª√– “∑µ“ à«π°≈“ß∑’Ë‡ªìπ “‡Àµÿ ”§—≠¢Õßµ“∫Õ¥ ‚¥¬
Õÿ∫—µ‘°“√≥å·≈–§«“¡™ÿ°¢Õß‚√§‡æ‘Ë¡¢÷Èπ„π§π ŸßÕ“¬ÿ ªí®®ÿ∫—π
ª√–™“°√‚≈°¡’Õ“¬ÿ¢—¬‡æ‘Ë¡¢÷Èπ ∑”„Àâ‚√§π’È‡ªìπªí≠À“∑“ß
 “∏“√≥ ÿ¢∑’Ë¡’§«“¡ ”§—≠¡“°¢÷Èπ‡√◊ËÕ¬Ê ‚¥¬‡©æ“–„π
ª√–‡∑»∑’Ëæ—≤π“·≈â«∑’Ë¡’Õ—µ√“ à«π¢Õßª√–™“°√ ŸßÕ“¬ÿµàÕ
ª√–™“°√∑—ÈßÀ¡¥§àÕπ¢â“ß Ÿß ‡π◊ËÕß®“°‚√§π’È¡’º≈°√–∑∫∑—Èß
µàÕ√à“ß°“¬ ®‘µ„®·≈– —ß§¡¢ÕßºŸâªÉ«¬

‡√“ “¡“√∂·∫àß AMD ÕÕ°‡ªìπ 2 ™π‘¥ §◊Õ
1. non-neovascular AMD ‡ªìπ™π‘¥∑’Ëæ∫¡“°∑’Ë ÿ¥

(√âÕ¬≈– 75-85) À“°µ√«®®Õª√– “∑µ“®–æ∫ hard drusen,
soft drusen ·≈–À√◊Õ§«“¡º‘¥ª°µ‘¢Õß retinal pigment
epithelium (RPE) ‰¥â·°à hyperpigmentation, hypopig-
mentation ·≈– geographic atrophy À“°ºŸâªÉ«¬¡’ geo-
graphic atrophy ∫√‘‡«≥®ÿ¥√—∫¿“æ ®–∑”„Àâ°“√¡Õß‡ÀÁπ
≈¥≈ßÕ¬à“ß¡“° ¡—°∑”„ÀâºŸâªÉ«¬µ“∫Õ¥¿“¬„π√–¬–‡«≈“
5-9 ªï1-2

2. neovascular AMD ‡ªìπ™π‘¥∑’Ëæ∫πâÕ¬ (√âÕ¬≈–
15-25) ·µà‡ªìπ “‡ÀµÿÀ≈—°∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬°“√¡Õß
‡ÀÁπ®“°‚√§π’È ‚¥¬√âÕ¬≈– 75-903 ¢ÕßºŸâªÉ«¬‚√§ AMD ∑’Ë

¡’√–¥—∫ “¬µ“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 20/200 ‡°‘¥®“° neovas-
cular AMD À“°µ√«®®Õª√– “∑®–æ∫ pigment epithe-
lium detachment (PED), choroidal neovascularization
(CNV), ‡≈◊Õ¥ÕÕ°„µâ™—Èπ®Õª√– “∑µ“·≈–À√◊Õ disciform
scar

„πªí®®ÿ∫—π¡’°“√»÷°…“∂÷ß “‡Àµÿ ªí®®—¬‡ ’Ë¬ß æ¬“∏‘
°”‡π‘¥ °“√√—°…“·≈–°“√ªÑÕß°—π‚√§®Õª√– “∑µ“‡ ◊ËÕ¡„π
ºŸâ ŸßÕ“¬ÿ (AMD) Õ¬à“ß°«â“ß¢«“ß ·µà°“√»÷°…“°“√√—°…“
‚√§ à«π„À≠à‡ªìπ°“√√—°…“ neovascular AMD ‚¥¬∑’Ë°“√
√—°…“ non-neovascular AMD ´÷Ëß‡ªìπ√–¬–‡√‘Ë¡·√°¢Õß
‚√§°≈—∫Õ¬Ÿà „π«ß®”°—¥ „π∫∑§«“¡π’È ‰¥â√«∫√«¡«‘∏’°“√
√—°…“‚√§ non-neovascular AMD ∑’Ë¡’„πªí®®ÿ∫—π ‡æ◊ËÕ‡ªìπ
ª√–‚¬™πå∑“ß«‘™“°“√·≈–Õ“®‡ªìπ∑“ß‡≈◊Õ°„π°“√√—°…“
¢ÕßºŸâªÉ«¬µàÕ‰ª„πÕπ“§µ

°“√√—°…“‚√§ non-neovascular AMD
‡¥‘¡∑’‡¡◊ËÕºŸâªÉ«¬ non-neovascular AMD ¡“æ∫

®—°…ÿ·æ∑¬å ¡—°‰¥â√—∫§”·π–π”„ÀâÀ≈’°‡≈’Ë¬ß· ß·¥¥ À¬ÿ¥
 Ÿ∫∫ÿÀ√’Ë·≈–‰¥â√—∫°“√ Õπ„Àâ„™â Amsler grid ‡æ◊ËÕµ‘¥µ“¡
Õ“°“√¢Õßµπ‡Õß‡∑à“π—Èπ ‡¡◊ËÕ¡’°“√≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ
neovascular AMD ®÷ß®–‰¥â√—∫°“√√—°…“ ∑”„Àâ‡°‘¥§«“¡
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æ¬“¬“¡„π°“√»÷°…“«‘®—¬∂÷ß«‘∏’°“√√—°…“‚√§ non-neovas-
cular AMD ¡“‚¥¬µ≈Õ¥ ́ ÷Ëß«—µ∂ÿª√– ß§å„π°“√√—°…“ ‰¥â·°à

1. °“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ (improve visual function) ∑—Èß
√–¥—∫ “¬µ“·≈–§ÿ≥¿“æ°“√¡Õß‡ÀÁπ

2. ≈¥‚Õ°“ ‡°‘¥°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ (reduce risk
of visual loss)

3. ªÑÕß°—π°“√≈ÿ°≈“¡¢Õß‚√§ (prevent progression)
‚¥¬‡©æ“–°“√≈¥®”π«π drusen ‡π◊ËÕß®“°®”π«π·≈–¢π“¥
¢Õß drusen ‡ªìπµ—«·ª√ ”§—≠∑’Ë∫àß∫Õ°∂÷ß‚Õ°“ ‡°‘¥°“√
≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ neovascular AMD

4. ‡æ‘Ë¡§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬ (improve quality of
life)

„πªí®®ÿ∫—π ¡’°“√»÷°…“æ∫«à“°“√√—∫ª√–∑“π “√Õ“À“√
·≈–«‘µ“¡‘π‡ √‘¡∫“ß™π‘¥ “¡“√∂≈¥‚Õ°“ ‡°‘¥°“√≈ÿ°≈“¡
¢Õß‚√§·≈–≈¥°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥â ®÷ß‡ªìπ°“√√—°…“
non-neovascular AMD «‘∏’‡¥’¬«∑’Ë‰¥â√—∫°“√¬Õ¡√—∫„π
ªí®®ÿ∫—π ·µà‰¥âº≈„πºŸâªÉ«¬∫“ß√“¬‡∑à“π—Èπ πÕ°®“°«‘∏’¥—ß°≈à“«
·≈â« ¬—ß¡’°“√»÷°…“«‘∏’°“√√—°…“‚√§ non-neovascular AMD
Õ’°¡“°¡“¬∑’Ë‡√“Õ“®·∫àß‡ªìπ°≈ÿà¡‰¥â ¥—ßπ’È

1. °“√≈¥ªí®®—¬‡ ’Ë¬ß¢Õß‚√§®Õª√– “∑µ“
‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ (risk reduction)

®“° population based study ∑—ÈßÀ≈“¬4 æ∫«à“º≈
°“√»÷°…“‡√◊ËÕßªí®®—¬‡ ’Ë¬ß¢Õß‚√§ AMD §≈â“¬§≈÷ß°—π ¡’§«“¡
·µ°µà“ß°—π∫â“ß‡≈Á°πâÕ¬µ“¡æ◊Èπ∑’Ë°“√»÷°…“ ́ ÷Ëßªí®®—¬‡ ’Ë¬ß‚¥¬
√«¡ ‰¥â·°à

- Õ“¬ÿ
- · ß·¥¥
- §πº‘«¢“«
- °“√ Ÿ∫∫ÿÀ√’Ë
- ‡æ»À≠‘ß
- °“√√—∫ª√–∑“πÕ“À“√ (antioxidant diet)
-  “¬µ“¬“«
- ¿“«–Õâ«π (high body mass index)
- ªí®®—¬∑“ßæ—π∏ÿ°√√¡
- ‚√§∑“ß√à“ß°“¬ ‡™àπ ‚√§§«“¡¥—π‚≈À‘µ Ÿß ‚√§

‰¢¡—π„π‡≈◊Õ¥ Ÿß ‚√§‡ âπ‡≈◊Õ¥À—«„®µ’∫ ‡ªìπµâπ
®“°ªí®®—¬‡ ’Ë¬ß¢â“ßµâπ ®–æ∫«à“¡’ªí®®—¬‡ ’Ë¬ßÀ≈“¬Õ¬à“ß

∑’Ë‡√“ “¡“√∂À≈’°‡≈’Ë¬ßÀ√◊Õ°”®—¥ÕÕ°‰ª‰¥â ‡™àπ À≈’°‡≈’Ë¬ß

· ß·¥¥ À¬ÿ¥ Ÿ∫∫ÿÀ√’Ë ≈¥§«“¡Õâ«π ·≈–√—∫ª√–∑“πÕ“À“√
∑’Ë¡’ª√–‚¬™πåµàÕ ÿ¢¿“æ ‡ªìπµâπ

2. °“√√—°…“¥â«¬¬“ (medical treatment)
Vitamins supplements
®“° Age-Related Eye Disease Study (AREDS)

‰¥â√“¬ß“πº≈°“√»÷°…“æ∫«à“°“√√—∫ª√–∑“π«‘µ“¡‘π‡ √‘¡
‡∫µâ“·§‚√∑’π 15 ¡‘≈≈‘°√—¡ «‘µ“¡‘π´’ 500 ¡‘≈≈‘°√—¡ «‘µ“¡‘π
Õ’ 400 IU ·≈– —ß°– ’ 80 ¡‘≈≈‘°√—¡  “¡“√∂≈¥‚Õ°“ ‡°‘¥
°“√≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ neovascular AMD ‰¥â√âÕ¬≈– 255

„πºŸâªÉ«¬∑’Ë¡’≈—°…≥–¥—ßµàÕ‰ªπ’È
1. ¡’ drusen ¢π“¥„À≠àµ—Èß·µà 1 Õ—π¢÷Èπ‰ª À√◊Õ

drusen ¢π“¥°≈“ß®”π«π¡“° À√◊Õ noncentral geo-
graphic atrophy „πµ“¢â“ß„¥¢â“ßÀπ÷ËßÀ√◊Õ∑—Èß Õßµ“

2. central geographic atrophy À√◊Õ neovascular
AMD „πµ“¢â“ß„π¢â“ßÀπ÷Ëß

Õ¬à“ß‰√°Á¥’ °“√√—∫ª√–∑“π«‘µ“¡‘π‡ √‘¡¡“°‡°‘π‰ª
Õ“®‡°‘¥Õ“°“√¢â“ß‡§’¬ß‰¥â ¥—ßπ’È
‡∫µâ“·§‚√∑’π : ‡æ‘Ë¡‚Õ°“ ‡°‘¥‚√§¡–‡√ÁßªÕ¥„πºŸâªÉ«¬∑’Ë

 Ÿ∫∫ÿÀ√’Ë À√◊Õ¡’ª√–«—µ‘ Ÿ∫∫ÿÀ√’Ë¡“°¡“‡ªìπ
√–¬–‡«≈“π“π

«‘µ“¡‘π´’ : ‡æ‘Ë¡‚Õ°“ ‡°‘¥‚√§π‘Ë«„π∑“ß‡¥‘πªí  “«–
«‘µ“¡‘πÕ’ : ∑”„ÀâÕàÕπ‡æ≈’¬ °≈â“¡‡π◊ÈÕÕàÕπ·√ß ≈¥°“√

∑”ß“π¢ÕßµàÕ¡‰∏√Õ¬¥å·≈–‡æ‘Ë¡‚Õ°“ ‡°‘¥
‚√§‡ âπ‡≈◊Õ¥„π ¡Õß·µ°‰¥â ‚¥¬„πªï §.».
2005 Miller ER 3rd ·≈–§≥–6 ‰¥â√“¬ß“π
º≈°“√»÷°…“·∫∫ meta-analysis æ∫«à“
°“√√—∫ª√–∑“π«‘µ“¡‘πÕ’‡ √‘¡„πª√‘¡“≥
∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫ 400 IU µàÕ«—πÕ“®
‡æ‘Ë¡Õ—µ√“°“√µ“¬ ‚¥¬‡©æ“–®“° cardio-
vascular mortality ·≈– hemorrhagic
stroke

 —ß°– ’ : ∑”„Àâ‡°‘¥¿“«–‚≈À‘µ®“ß ·≈–¡’√–¥—∫∑Õß
·¥ß„π‡≈◊Õ¥µË” „π‡¡Á¥¬“«‘µ“¡‘π®÷ß¡’°“√
‡µ‘¡∏“µÿ∑Õß·¥ß‡æ◊ËÕ≈¥º≈¢â“ß‡§’¬ßπ’È
πÕ°®“°π’È¬—ßÕ“®æ∫ªí≠À“∑“ß√–∫∫∑“ß
‡¥‘πªí  “«– ‰¥â·°à °“√Õ—°‡ ∫¢Õß∑“ß‡¥‘π
ªí  “«– ‚√§π‘Ë«„π‰µ ¿“«–ªí  “«–‡≈Á¥
·≈–¿“«–µàÕ¡≈Ÿ°À¡“°‚µ
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Lutein and zeaxanthin
lutein ·≈– zeaxanthin ‡ªìπ carotenoid pigment

∑’ËÕ¬Ÿà∫√‘‡«≥®ÿ¥√—∫¿“æ  ‚¥¬‡©æ“– Henle fiber layer  à«π
„π¢Õß photoreceptor ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’ oxygen turn-
over ¡“°∑’Ë ÿ¥·≈–¡’ª√‘¡“≥°√¥‰¢¡—πÕ‘Ë¡µ—«¡“°∑’Ë ÿ¥7

ªí®®ÿ∫—π‡™◊ËÕ«à“ “√¥—ß°≈à“«¡’Àπâ“∑’Ë ”§—≠„π°“√ªÑÕß°—π
Õ—πµ√“¬ (oxidative stress) ®“°· ß∑’Ë¡’§«“¡¬“«§≈◊Ëπ —Èπ
‚¥¬∑”Àπâ“∑’Ë‡ªìπ∑—Èß blue light filter ·≈–‡ªìπ “√ antioxi-
dant „π§π ŸßÕ“¬ÿæ∫«à“ ª√‘¡“≥¢Õß lutein ·≈– zeaxan-
thin ®–≈¥≈ß‚¥¬√à“ß°“¬‰¡à “¡“√∂ √â“ß “√π’È¢÷Èπ‰¥â‡Õß ¥—ß
π—Èπ √à“¬°“¬®–‰¥â√—∫ “√¥—ß°≈à“«®“°°“√√—∫ª√–∑“πÕ“À“√
‡∑à“π—Èπ Õ“À“√∑’Ë¡’ “√ lutein ·≈– zeaxanthin „πª√‘¡“≥
 Ÿß ‡™àπ º—°∫≈ÁÕ°‡§Õ√’Ë º—°‚¢¡ øí°∑Õß ¢â“«‚æ¥  â¡ ‰¢à
∂—Ë«‡¢’¬« ‡ªìπµâπ ¡’À≈“¬°“√»÷°…“ æ∫«à“ °“√√—∫ª√–∑“π
lutein ·≈– zeaxanthin ‡ √‘¡ “¡“√∂‡æ‘Ë¡ macular pig-
ment density ‰¥â πÕ°®“°π’È  “¡“√∂‡æ‘Ë¡°“√∑”ß“π¢Õß
®Õª√– “∑µ“®“°°“√µ√«® electroretinogram (ERG) „π
ºŸâªÉ«¬ non-neovascular AMD √–¬–·√°‰¥âÕ’°¥â«¬8

¢≥–π’È¡’°“√»÷°…“¢π“¥„À≠à∑’Ë‡ªìπ multicenter ran-
domized controlled trial °”≈—ß¥”‡π‘π°“√«‘®—¬Õ¬Ÿà ‰¥â·°à
Lutein Antioxidant Supplementary Trial (LAST)9 æ∫«à“
°“√√—∫ª√–∑“π lutein 10 ¡‘≈≈‘°√—¡  “¡“√∂‡æ‘Ë¡§«“¡
Àπ“·πàπ¢Õß macular density, contrast sensitivity ·≈–
√–¥—∫ “¬µ“‰¥â  ”À√—∫ AREDS II (lutein 10 ¡‘≈≈‘°√—¡
zeaxanthin 2 ¡‘≈≈‘°√—¡) ¬—ß‰¡à¡’°“√µ’æ‘¡æåº≈°“√»÷°…“
ÕÕ°¡“ Õ¬à“ß‰√°Áµ“¡  “¡“√∂¥Ÿ√“¬≈–‡Õ’¬¥‡æ‘Ë¡‡µ‘¡‰¥â∑’Ë
http://www.clinicaltrials.gov/ct/show/NCT00006202
·≈– http://www.clinicaltrials.gov/ct/show/NCT00121589
µ“¡≈”¥—∫

Statins
statin ‡ªìπ¬“≈¥√–¥—∫§Õ‡≈ ‡µÕ√Õ≈„π‡≈◊Õ¥ ÕÕ°

ƒ∑∏‘Ï‡ªìπ HMG coA reductase inhibitor ¬“µ—«π’È¡’§ÿ≥ ¡∫—µ‘
anti-atherosclerotic effect, anti-inflammatory effect ·≈–
antioxidant effect ‡π◊ËÕß®“° ¡’°“√»÷°…“æ∫§«“¡ —¡æ—π∏å
√–À«à“ß√–¥—∫§Õ‡≈ ‡µÕ√Õ≈„π‡≈◊Õ¥°—∫ CNV ·≈–¡’°“√
 – ¡¢Õß§Õ‡≈ ‡µÕ√Õ≈„π Bruchûs membrane ¢Õß§π
 ŸßÕ“¬ÿ √«¡∑—Èß„π drusen ¥â«¬10-12 ∑”„Àâ‡™◊ËÕ«à“ statin πà“
®–≈¥‚Õ°“ ‡°‘¥°“√≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ neovascular
AMD ‰¥â

„πªï §.». 2001 Hall NF ·≈–§≥–12 ‰¥â∑”°“√»÷°…“
·∫∫µ—¥¢«“ß (cross-sectional study) æ∫«à“§π∑’Ë√—∫
ª√–∑“π¬“ statin ¡’‚Õ°“ ‡ªìπ AMD πâÕ¬°«à“ ·≈–„πªï
§.». 2004 Wilson HL ·≈–§≥–13 ‰¥â∑”°“√»÷°…“¬âÕπÀ≈—ß
(retrospective study) æ∫«à“°≈ÿà¡ºŸâªÉ«¬ CNV ‰¥â√—∫
ª√–∑“π¬“ statin πâÕ¬°«à“ Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“¥—ß°≈à“«
¡’¢âÕ®”°—¥ ‡π◊ËÕß®“° ª√–™“°√»÷°…“ à«π„À≠à‡ªìπ§πº‘«¢“«
‡æ»™“¬ πÕ°®“°π’È ¬—ß¢“¥¢âÕ¡Ÿ≈°“√√—∫ª√–∑“π«‘µ“¡‘π
‡ √‘¡¢Õßª√–™“°√»÷°…“¥—ß°≈à“«Õ’°¥â«¬ ¥—ßπ—Èπ ®÷ß¬—ß‰¡à
·π–π”„Àâ√—∫ª√–∑“π¬“ statin ‡æ◊ËÕ√—°…“ non-neovascular
AMD „π¢≥–π’È

Anecortave acetate
anecortave acetate (retaane˙) ‡ªìπ “√ cortisol

∑’Ë∂Ÿ° —ß‡§√“–Àå¢÷Èπ ‚¥¬¡’°“√ª√—∫ª√ÿß Ÿµ√∑“ß‡§¡’‡æ◊ËÕ≈¥º≈
¢â“ß‡§’¬ß∑’Ë‡°‘¥®“° glucocorticoid receptor ‡™àπ ‚√§µâÕ
°√–®° ‚√§µâÕÀ‘π ‡ªìπµâπ ¬“®–‰ªÕÕ°ƒ∑∏‘ÏªÑÕß°—π expres-
sion of extracellular proteases14 ¡’§ÿ≥ ¡∫—µ‘∑—Èß anti-
inflammation ·≈– anti-angiogenesis „™â√—°…“‚¥¬°“√
©’¥¬“ 15 ¡‘≈≈‘°√—¡ ºà“π curved blunt tipped cannula
‰ª¬—ß∫√‘‡«≥ posterior subtenon ‚¥¬‰¥â therapeutic level
„π™—Èπ®Õª√– “∑µ“·≈–™—Èπ§Õ√Õ¬¥åπ“π∂÷ß 6 ‡¥◊Õπ15 ́ ÷Ëß¬“
anecortave acetate (retaane˙) ‰¥â√—∫Õπÿ≠“µ„Àâ„™â ‰¥â·≈â«
„πª√–‡∑»ÕÕ ‡µ√‡≈’¬ ¢≥–π’È°”≈—ß¡’°“√»÷°…“ °“√©’¥¬“
µ—«π’È∑ÿ° 6 ‡¥◊Õπ ‡æ◊ËÕªÑÕß°—π°“√≈ÿ°≈“¡¢Õß‚√§ non-
neovascular AMD ‚¥¬√–¬–µ‘¥µ“¡°“√√—°…“ 2 ªï15

3. °“√¬‘ß· ß‡≈‡´Õ√å (laser treatment)
¡’°“√»÷°…“°“√√—°…“ non-neovascular AMD ¥â«¬

· ß‡≈‡´Õ√å¡“π“π‡°◊Õ∫ 10 ªï °“√»÷°…“∑’Ë ”§—≠ ‰¥â·°à
- Choroidal Neovascularization Prevention Trial

(CNVPT)16

- Drusen Laser Study17

- Complication of Age-Related Macular De-
generation Prevention Trial (CAPT)18

- Prophylactic Treatment of AMD Study
(PTAMD)19

¢≥–π’Èº≈°“√»÷°…“æ∫«à“ °“√¬‘ß· ß‡≈‡´Õ√å∑”„Àâ‡°‘¥
°“√≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ CNV ‡√Á«¢÷Èπ·≈–‡æ‘Ë¡‚Õ°“ ‡ ’Ë¬ß
„πµ“Õ’°¢â“ß¥â«¬ ¥—ßπ—Èπ ‰¡à·π–„Àâ„Àâ¬‘ß· ß‡≈‡´Õ√å„π°“√
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√—°…“ non-neovascular AMD Õ’°µàÕ‰ª

4. °“√ºà“µ—¥ (surgical treatment)
Macular translocation surgery
‡¥‘¡∑ƒ…Æ’æ¬“∏‘°”‡π‘¥¢Õß geographic atrophy ‡™◊ËÕ

«à“ RPE cell  √â“ß “√∑’Ë®”‡ªìπµàÕ choriocapillaris ‡™àπ
growth factor ‡ªìπµâπ ‡¡◊ËÕ‡°‘¥ RPE atrophy ®÷ß∑”„Àâ
¢“¥°“√ √â“ß extracellular matrix ·≈–‡°‘¥ chorio-capillaris
atrophy µ“¡¡“20-21 ®÷ß¡’°“√»÷°…“ macular translocation
surgery 360o (MT360) ‡æ◊ËÕ√—°…“ºŸâªÉ«¬ Non-neovascular
AMD ∑’Ë¡’ geographic atrophy ∑’Ë∫√‘‡«≥®ÿ¥√—∫¿“æ ·µà
º≈°“√»÷°…“æ∫«à“¡’Õ—µ√“°“√‡°‘¥‡ªìπ´È” Ÿß22-24 ¡’√“¬ß“πÀπ÷Ëß
æ∫Õ—µ√“°“√‡°‘¥‡ªìπ´È” Ÿß∂÷ß√âÕ¬≈– 7523 ∑”„Àâ‡™◊ËÕ«à“ RPE
‡ÕßÕ“® √â“ß metabolic or toxic substances ÕÕ°¡“ ∑”„Àâ
‡°‘¥ geographic atrophy ´÷Ëß®“°º≈°“√»÷°…“¥—ß°≈à“«
∑”„Àâ ‰¡à·π–π” macular translocation surgery „π°“√
√—°…“ geographic atrophy

Stem cells
°“√ª≈Ÿ°∂à“¬‡´≈≈åµâπ°”‡π‘¥ (Stem cell transplan-

tation) ‡ªìπÀ—«¢âÕ∑’Ë°”≈—ß‰¥â√—∫§«“¡π‘¬¡„π°“√»÷°…“«‘®—¬
„πªí®®ÿ∫—π·≈–®–‡ªìπ§«“¡À«—ß„À¡à„π‚≈°Õπ“§µ ‡π◊ËÕß®“°
stem cell ¡’§«“¡ “¡“√∂„π°“√´àÕ¡·´¡‡´≈≈å∑’Ë ÷°À√Õ
·≈– √â“ß‡´≈≈å¢÷Èπ¡“„À¡à‰¥â ªí®®ÿ∫—πæ∫«à“ “¡“√∂‡æ“–‡≈’È¬ß
¢÷Èπ¡“‡ªìπ‡´≈≈å‰¥âÀ≈“¬Õ¬à“ß ‡™àπ limbal stem cell, RPE
‡ªìπµâπ ·≈–¬—ß “¡“√∂„™â√—°…“‚√§‰¥âÀ≈“¬‚√§ ‡™àπ ‚√§
°≈â“¡‡π◊ÈÕÀ—«„®µ“¬®“°°“√¢“¥‡≈◊Õ¥ ‚√§¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«
‡ªìπµâπ

∂â“‡´≈≈å RPE „π®Õª√– “∑µ“‡°‘¥°“√ ÷°À√ÕÀ√◊Õ
µ“¬‰ª °“√ à́Õ¡·´¡®–‡ªìπ≈—°…≥– RPE hyperplasia À√◊Õ
RPE hypertrophy ´÷Ëß®–∑”„Àâ°“√∑”ß“π¢Õß RPE ≈¥≈ß
¥â«¬·π«§«“¡§‘¥‡√◊ËÕß stem cell ∑’Ë “¡“√∂æ—≤π“‰ª‡ªìπ
RPE ·≈–´àÕ¡·´¡‡´≈≈å RPE ∑’Ë ÷°À√Õ„Àâ°≈—∫¡“∑”ß“π
‰¥â‡À¡◊Õπ‡¥‘¡ ¥—ßπ—Èπ„πªï §.». 1997 Algvere PV ·≈–§≥–25

‰¥â∑”°“√»÷°…“ºà“µ—¥ª≈Ÿ°∂à“¬‡´≈≈å RPE „πºŸâªÉ«¬ disciform
scar ·≈– geographic atrophy ‚¥¬°“√π” patches of
human fetal RPE ∑’Ë¡’Õ“¬ÿ§√√¿å 13-20  —ª¥“Àå ©’¥‡¢â“‰ª
„µâ™—Èπ®Õª√– “∑µ“ (√Ÿª∑’Ë 1) º≈°“√»÷°…“ æ∫«à“„π°≈ÿà¡
geographic atrophy (non-neovascular AMD) ¡’ rejec-

tion rate µË”°«à“°≈ÿà¡ disciform scar (neovascular AMD)
∑—Èßπ’È‡π◊ËÕß®“° geographic atrophy ¬—ß¡’ blood-retinal
barrier ‡À≈◊ÕÕ¬Ÿà ·≈–æ∫«à“ allograft RPE transplanta-
tion ®–¡’ rejection rate ∑’Ë Ÿß°«à“ autograft RPE trans-
plantation ‚¥¬‡©æ“–„π√“¬∑’Ë‰¡à‰¥â√—∫ immunosuppres-
sive drug26-27

Growth factor releasing device
ciliary neurotrophic factor (CNTF) ‡ªìπ growth

factor µ—«Àπ÷Ëß∑’Ë¡’§ÿ≥ ¡∫—µ‘∑—Èß neuroprotective effect ·≈–
cell regenerative effect ·µàÀ“°¡’ª√‘¡“≥¡“°‡°‘π‰ª®–
∑”„Àâ phototransduction cascade ∑”ß“πº‘¥ª°µ‘·≈–
Õ“®∑”„Àâ‡´≈≈åµ“¬‰¥â®“°¿“«– overstimulation28 ¡’°“√
»÷°…“ºà“µ—¥„ à slowly release, cell-encapsulated de-
vice „π —µ«å∑¥≈Õß∑’Ë‡ªìπ retinitis pigmentosa æ∫«à“
 “¡“√∂™–≈Õ°“√≈ÿ°≈“¡¢Õß‚√§‰¥â29-31 ´÷Ëß°“√∑¥≈Õß
Phase I π’È™à«¬∫Õ°«à“‡§√◊ËÕß¡◊Õ¥—ß°≈à“«πà“®–ª≈Õ¥¿—¬„π
µ“§π ¢≥–π’È°”≈—ß¥”‡π‘π°“√∑¥≈Õß Phase II „πºŸâªÉ«¬ non-
neovascular AMD32 ‚¥¬„™â NT-501 ´÷Ëß‡ªìπ intraocular
implant ™π‘¥Àπ÷ËßÀ√◊Õ cell-encapsulated device ∑’Ë
ª√–°Õ∫¥â«¬ sealed hollow fiber membrane ∑’Ë¿“¬„π
∫√√®ÿ CNTF ‚¥¬∫√‘‡«≥ºπ—ß¥â“ππÕ°®–¡’§ÿ≥ ¡∫—µ‘ semi-
permeable ∑”„Àâ¬“´÷¡ºà“π‡¢â“ ŸàπÈ”«ÿâπµ“„πª√‘¡“≥πâÕ¬
Õ¬à“ß ¡Ë”‡ ¡Õ‰¥â

√Ÿª∑’Ë 1 °“√©’¥™—Èπ¢Õß Retinal pigment epithelium ∑’Ë √â“ß
®“° stem cell ‡¢â“„µâ™—Èπ®Õª√– “∑µ“

Transplantation cannula

Transplantation RPE cells
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Implantable miniature telescope
implantable miniature telescope (IMT) ‡ªìπ

‡§√◊ËÕß¡◊Õ (√Ÿª∑’Ë 2) ∑’Ë∂Ÿ°ÕÕ°·∫∫¡“‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æ°“√
¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ geographic atro-
phy À√◊Õ disciform scar „πµ“∑—Èß Õß¢â“ß‚¥¬∑”°“√
ºà“µ—¥‡Õ“‡≈π åµ“¢â“ßÀπ÷ËßÕÕ°·≈–„ à‡§√◊ËÕß¡◊Õ¥—ß°≈à“«„π
capsular bag ‡æ◊ËÕ≈¥¢π“¥¢Õß central scotoma ·≈–
‡æ‘Ë¡¢π“¥ central visual field ‚¥¬„™âµ“Õ’°¢â“ßÀπ÷Ëß ”À√—∫
peripheral vision33-34

°“√∑¥≈Õß phase III IMT00235 æ∫«à“ ‡¡◊ËÕµ‘¥µ“¡
°“√√—°…“‡ªìπ√–¬–‡«≈“ 12 ‡¥◊Õπ √âÕ¬≈– 67 ¡’√–¥—∫ “¬µ“
∑’Ë¡Õß‰°≈¥’¢÷Èπ¡“°°«à“À√◊Õ‡∑à“°—∫ 3 ·∂« √âÕ¬≈– 53 ¡’√–¥—∫
 “¬µ“∑—Èß∑’Ë¡Õß‰°≈·≈–¡Õß„°≈â¥’¢÷Èπ¡“°°«à“À√◊Õ‡∑à“°—∫ 3
·∂« Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°¡’°“√∑”ºà“µ—¥‡¢â“‰ª„π anterior
chamber ®÷ß¡’º≈°√–∑∫µàÕ corneal endothelial cell
‚¥¬æ∫«à“ corneal endothelial cell ¡’®”π«π≈¥≈ß√âÕ¬≈–
25 ∑’Ë√–¬–‡«≈“ 12 ‡¥◊ÕπÀ≈—ßºà“µ—¥ ´÷Ëß‰¡à„™àº≈°√–∑∫®“°
‡§√◊ËÕß IMT ‡π◊ËÕß®“°‰¡àæ∫¡’°“√≈¥≈ß¢Õß corneal endo-
thelial cell Õ¬à“ßµàÕ‡π◊ËÕß¿“¬À≈—ß°“√ºà“µ—¥„ à‡§√◊ËÕß¡◊Õ™π‘¥π’È

Retinal prosthesis36

retinal prosthesis ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë∂Ÿ°ÕÕ°·∫∫¡“
‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æ°“√¡Õß‡ÀÁπ·≈–§ÿ≥¿“æ™’«‘µ¢ÕßºŸâªÉ«¬∑’Ë‡ªìπ
geographic atrophy À√◊Õ disciform scar „πµ“∑—Èß Õß

¢â“ß‡™àπ°—π ‚¥¬Õ“»—¬À≈—°°“√«à“ retinal ganglion cell ∑’Ë
‡À≈◊ÕÕ¬Ÿà “¡“√∂™à«¬°—π àß —≠≠“≥¿“æ‰¥â Õÿª°√≥å‡§√◊ËÕß
¡◊Õª√–°Õ∫¥â«¬ °≈âÕß√—∫¿“æµ‘¥Õ¬Ÿà∑’Ëµ—«·«àπµ“  “¬ àß
 —≠≠“≥¿“æ (micro-connector cable) ·≈– microelec-
trode array ´÷Ëß‡ªìπ·ºß√—∫·≈– àß —≠≠“≥¿“æ‰ª∑’Ë®Õ
ª√– “∑µ“ (√Ÿª∑’Ë 3)  °“√√—°…“∑”‚¥¬°“√ºà“µ—¥‡æ◊ËÕ«“ß
microelectrode array „π∫√‘‡«≥®Õª√– “∑µ“∑’Ë¬—ß ¡∫Ÿ√≥å
´÷Ëß¡—°‰¡à„°≈â®ÿ¥√—∫¿“æ‡∑à“„¥π—° ∑”„Àâ§ÿ≥¿“æ ’¢Õß¿“æ∑’Ë
ºŸâªÉ«¬¡Õß‡ÀÁπ¬—ß‰¡à§àÕ¬¥’π—°

°“√ºà“µ—¥∑”‰¥â 2 «‘∏’ (√Ÿª∑’Ë 4) ‰¥â·°à
1. epiretinal approach ∑”°“√«“ß microelectrode

array ∫πº‘«™—Èπ®Õª√– “∑µ“ ¢âÕ¥’ §◊Õ ¡’πÈ”«ÿâπµ“™à«¬¥Ÿ¥
´—∫§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ ∑—ÈßºŸâªÉ«¬·≈–·æ∑¬å “¡“√∂§«∫§ÿ¡
«ß®√°“√∑”ß“π¢Õß‡§√◊ËÕß‰¥âßà“¬°«à“ À“°¡’°“√™”√ÿ¥À√◊Õ
µâÕß°“√ª√—∫ª√ÿß array °Á “¡“√∂∑”‰¥âßà“¬°«à“‡™àπ°—π

2. subretinal approach ∑”°“√«“ß microelectrode
array „π™—Èπ®Õª√– “∑µ“ √–À«à“ß bipolar cell layer ·≈–
retinal pigment epithelium ¢âÕ¥’ §◊Õ „™â°√–· ‰øøÑ“
πâÕ¬°«à“‡π◊ËÕß®“°Õ¬Ÿà„°≈â‡´≈≈å™—Èπ‡ªÑ“À¡“¬¡“°°«à“ ‡§√◊ËÕß¡◊Õ
‰¡àÀ≈ÿ¥À√◊Õ‡§≈◊ËÕπßà“¬

Õ¬à“ß‰√°Áµ“¡ retinal prosthesis ¬—ß§ßÕ¬Ÿà„π¢—ÈπµÕπ
°“√∑¥≈Õß pilot study Õ¬Ÿà

√Ÿª∑’Ë 2  Intraocular miniature telescope (IMT)

1.8-2.0 mm

3.0 mm

4.6 mm
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5. °“√°√Õß‡≈◊Õ¥ (rheopheresis)
rheopheresis ‡ªìπ«‘∏’°“√°√Õß‡≈◊Õ¥·∫∫„À¡à∑’ËÕ“»—¬

novel nanopore, hollow fiber, membrane technology
‰¥â√—∫°“√§‘¥§âπ„πª√–‡∑»‡¬Õ√¡π’‚¥¬ Brunner R ·≈–
§≥–37 µ—Èß·µàªï §.». 1996 À≈—°°“√∑”ß“π §◊Õ °“√°√Õß
‡Õ“‚ª√µ’π‚¡‡≈°ÿ≈„À≠àÕÕ°®“°‡≈◊Õ¥ ∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß
‡≈◊Õ¥ (plasma viscosity) ≈¥≈ß erythrocyte ·≈– throm-
bocyte aggregation ≈¥≈ß∑”„Àâ microcirculation ¥’¢÷Èπ
‚¥¬ºŸâªÉ«¬®–µâÕß‚¥π‡¢Á¡‡®“–‡ âπ‡≈◊Õ¥∑’Ë·¢π∑—Èß Õß¢â“ß‡æ◊ËÕ
∂à“¬‡≈◊Õ¥®“°·¢π¢â“ßÀπ÷Ëß‡¢â“√–∫∫µ—«°√Õß ÷́Ëßª√–°Õ∫¥â«¬

À≈Õ¥°√Õß 2 µ—« ·≈â«®÷ßπ”‡≈◊Õ¥∑’Ë°√Õß·≈â«°≈—∫‡¢â“ Ÿà
À≈Õ¥‡≈◊Õ¥„π·¢πÕ’°¢â“ßÀπ÷Ëß (√Ÿª∑’Ë 5) ‚¥¬„™â√–¬–‡«≈“
∑”ß“πª√–¡“≥ 2-4 ™—Ë«‚¡ß

 ”À√—∫‚√§ non-neovascular AMD æ∫«à“«‘∏’°“√
°√Õß‡≈◊Õ¥·∫∫„À¡àπ’È  “¡“√∂π”‡Õ“‚ª√µ’π‚¡‡≈°ÿ≈„À≠àÀ√◊Õ
Advance macular oxidation products (AMOPs) ‡™àπ
cholesterol, low-density lipoprotein, alpha-2
macoglobulin, fibrinogen, fibronectin ‡ªìπµâπ ÕÕ°®“°
Bruchûs membrane38-39 ́ ÷Ëßµ“¡∑ƒ…Æ’‡™◊ËÕ«à“ rheopheresis
∑”„Àâ

√Ÿª∑’Ë 4  Epiretinal and subretinal approaches (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 3  «ß®√°“√∑”ß“π¢Õß Retinal prosthesis (√Ÿª ’∑â“¬‡≈à¡)

Video camera RF Antenna

SoC

Micro connector cable

Optic Nerve

Micro Electrode Array

Retina
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1. ≈¥ ‘Ëß°’¥¢«“ßµàÕ°“√´÷¡ºà“π (diffusion) ·≈–
‡æ‘Ë¡°“√·≈°‡ª≈’Ë¬π∑“ß‡¡µ“∫Õ≈‘° √–À«à“ß RPE ·≈–
choriocapillaris

2. °“√≈”‡≈’¬ßÕ“À“√ (supply of nutrient) ‰ª∂÷ß
RPE ·≈–°“√¢—∫∂à“¬¢Õß‡ ’¬ (metabolic waste) ÕÕ°®“°
RPE ‰¥â¥’¢÷Èπ

3. ‡æ‘Ë¡ ocular blood flow ´÷ËßÕ“®®–∑”„Àâ cho-
roidal blood flow ‡æ‘Ë¡¢÷Èπ¥â«¬

°“√»÷°…“ rheopheresis „π°“√√—°…“‚√§ non-
neovascular AMD æ∫«à“ «‘∏’°√Õß‡≈◊Õ¥·∫∫„À¡àπ’È “¡“√∂
‡æ‘Ë¡√–¥—∫ “¬µ“ºŸâªÉ«¬‰¥â ·≈–¬—ß™à«¬ªÑÕß°—π°“√≈ÿ°≈“¡
¢Õß‚√§‰ª‡ªìπ neovascular AMD ‰¥âÕ’°¥â«¬ ¢≥–π’È Julido
JS ·≈–§≥–°”≈—ß∑”°“√»÷°…“ Multicenter Investigation
of rheopheresis for AMD (MIRA-1)39 ´÷Ëß‡ªìπ prospec-
tive multicenter double-masked placebo controlled
clinical trial ‚¥¬∑” rheopheresis 8 §√—Èß„π 10  —ª¥“Àå
interim analysis40 æ∫«à“°≈ÿà¡ rheopheresis ¡’®”π«π
ºŸâªÉ«¬∑’Ë¡’√–¥—∫ “¬µ“‡∑à“°—∫À√◊Õ¥’°«à“ 20/40  Ÿß°«à“°≈ÿà¡
§«∫§ÿ¡∂÷ß 6 ‡∑à“ ·≈–‰¡àæ∫º≈·∑√°´âÕπ∑’Ë√ÿπ·√ß Õ¬à“ß‰√
°Áµ“¡ §“¥«à“º≈°“√»÷°…“§ßÕÕ°¡“„πÕ’° 2 ªï¢â“ßÀπâ“

 √ÿª
„π∑»«√√…∑’Ëºà“π¡“¬—ß‰¡à¡’∑“ß‡≈◊Õ°„π°“√√—°…“„¥

„ÀâºŸâªÉ«¬ non-neovascular AMD ®—°…ÿ·æ∑¬å‡Õß∑”‰¥â‡æ’¬ß
„Àâ Amsler grid ºŸâªÉ«¬ æ√âÕ¡§”·π–π”∂÷ßÕ“°“√∑’Ë„Àâ°≈—∫
¡“æ∫·æ∑¬å

·¡â«à“„πªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’°“√√—°…“∑’Ë ‰¥âº≈¥’À√◊Õ
 “¡“√∂∑”„ÀâºŸâªÉ«¬À“¬¢“¥®“°‚√§ ·µà°Á¡’∑“ß‡≈◊Õ°„π°“√
√—°…“„Àâ·°àºŸâªÉ«¬ ‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æ°“√¡Õß‡ÀÁπ ·≈–≈¥
‚Õ°“ ‡°‘¥°“√≈ÿ°≈“¡¢Õß‚√§‰ª‡ªìπ neovascular AMD
Õ¬à“ß‰√°Áµ“¡ ∑“ß‡≈◊Õ° à«π„À≠à¬—ßÕ¬Ÿà„π¢—ÈπµÕπ°“√»÷°…“
«‘®—¬·≈–‰¡à¡’„™â„πª√–‡∑»‰∑¬ ¥—ßπ—Èπ  ”À√—∫ª√–‡∑»‰∑¬
ºŸâªÉ«¬ non-neovascular AMD ∑ÿ°§π§«√‰¥â√—∫§”·π–π”
„ÀâÀ¬ÿ¥ Ÿ∫∫ÿÀ√’Ë  ≈¥À√◊Õ°”®—¥ªí®®—¬‡ ’Ë¬ßµà“ßÊ ¢Õß‚√§ AMD
‡™àπ À≈’°‡≈’Ë¬ß· ß·¥¥ ≈¥Õ“À“√‰¢¡—π ≈¥πÈ”Àπ—° à«π‡°‘π
∂â“‡ªìπ‚√§§«“¡¥—π‚≈À‘µ Ÿß°Á§«√§«∫§ÿ¡„Àâ¥’ ‡ªìπµâπ ®—°…ÿ
·æ∑¬å “¡“√∂·π–π”„ÀâºŸâªÉ«¬√—∫ª√–∑“π«‘µ“¡‘π‡ √‘¡‰¥â
„π°√≥’∑’ËºŸâªÉ«¬√“¬π—Èπ¡’¢âÕ∫àß™’Èµ“¡ AREDS ·≈–‰¡à¡’¢âÕ
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Rheopheresis process (The RHEO System)

Whole blood 2-4 Hour
Continous filtration

Plasma filter Native plasma

Blood Pump

Rheofilter

Cells

Filtered plasma

(Micromolecular trap)
Enriched Whole Blood
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