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∫∑§—¥¬àÕ

®“°°“√π”æ¬“∏‘„∫‰¡âμ—∫ÕàÕπ Eurytrema pancreaticum √–¬–μ—«‡μÁ¡«—¬¡“»÷°…“¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå·≈–°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π æ∫«à“≈”‰ âæ¬“∏‘™π‘¥π’È¡’≈—°…≥–‡ªìπ∑àÕ¬“«ª≈“¬μ—π 2 ∑àÕ  à«πμâπμàÕ¡“®“°À≈Õ¥Õ“À“√ (esophagus)

´÷ËßμàÕ¡“®“°§ÕÀÕ¬ (pharynx) ·≈–™àÕßª“° (mouth cavity) ∑’Ë≈âÕ¡√Õ∫¥â«¬ oral sucker μ“¡≈”¥—∫ ºπ—ß≈”‰ â∫ÿ¥â«¬‡´≈≈å

‡¬◊ËÕ∫ÿ™—Èπ‡¥’¬«≈âÕ¡√Õ∫¥â«¬°≈â“¡‡π◊ÈÕ∫“ßÊ ·≈–‡´≈≈å§È”®ÿπ (parenchymal cell) √Ÿª√à“ß·≈–Õß§åª√–°Õ∫¢Õß‡´≈≈å‡¬◊ËÕ∫ÿº‘«¢Õß

≈”‰ â¡’≈—°…≥–·μ°μà“ß°—πμ“¡¿“«°“√≥åÀ¥À√◊Õ¢¬“¬μ—«¢Õß≈”‰ â „π¢≥–∑’Ë≈”‰ âÀ¥μ—«‡´≈≈å‡¬◊ËÕ∫ÿ¡’≈—°…≥–§≈â“¬ªî√“¡‘¥ π‘«‡§≈’¬ 

Õ¬Ÿà∫√‘‡«≥∞“π‡´≈≈å ‡¬◊ËÕÀÿâ¡‡´≈≈å∫√‘‡«≥∞“πæ—∫‰ª¡“ (⁄basal infolding) ·≈–¬◊Ëπ‡¢â“‰ªª√–¡“≥ 2 „π 3  à«π¢Õß‰´‚μæ≈“´÷¡

º‘«¥â“π∫π¢Õß‡´≈≈åª√–°Õ∫¥â«¬ cytoplasmic process ·≈– cytoplasmic lamella ®”π«π¡“°¬◊Ëπ‡¢â“‰ª¿“¬„π™àÕß«à“ß¢Õß≈”‰ â

¿“¬„π‰´‚μæ≈“´÷¡æ∫ secretory granules, lipid droplets, mictochodria ·≈– rough endoplasmic reticulum (RER) ®”π«π

¡“°°√–®“¬Õ¬Ÿà∑—Ë«‰ª „π¢≥–∑’Ë≈”‰ â¢¬“¬μ—«‡μÁ¡∑’Ëπ—Èπ∫ÿ¥â«¬‡´≈≈å‡¬◊ËÕ∫ÿº‘«∑√ß —Èπ ‰¡àæ∫°“√æ—∫μ—«¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å∫√‘‡«≥∞“π‡´≈≈å

∑’Ëº‘«¥â“π∫π¢Õß‡´≈≈åæ∫ cytoplasmic process ¢π“¥‡≈Á°·≈– —Èπ √–¬–Àà“ß√–À«à“ß cytoplasmic lamella °«â“ß¢÷Èπ ·≈–¿“¬„π

‰´‚μæ≈“ ÷́¡æ∫ secretory granule °√–®“¬Õ¬ŸàÀà“ßÊ ·≈–æ∫ endocytic vacuole ·≈– lipid droplets °√–®“¬Õ¬Ÿà∑—Ë«‰ª

®“°¢âÕ¡Ÿ≈π’È “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“º≈°√–∑∫¢Õß¬“¶à“æ¬“∏‘ À√◊Õ ¡ÿπ‰æ√μà“ßÊ ∑’ËÕÕ°ƒ∑∏‘Ïºà“π‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â

μ≈Õ¥®π°“√»÷°…“™π‘¥¢Õß “√§—¥À≈—Ëß®“°≈”‰ âæ¬“∏‘™π‘¥π’ÈμàÕ‰ª

§” ”§—≠ : æ¬“∏‘„∫‰¡âμ—∫ÕàÕπ ≈”‰ â ‚§√ß √â“ß≈–‡Õ’¬¥
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Abstract

Histology and ultrastructure of the gut epithelium of the pancreatic fluke, Eurytrema pancreaticum, are revealed

by the light and transmission electron microscopes. This parasite has two close-end tubular caeca which continue

from the esophagus, pharynx and oral sucker respectively, and extends to the posterior part of the body. The caeca

line with a single layer of epithelial cells and surround with thin muscle and parenchymal cells. The shapes and

structure of epithelial cell of the caeca depended on their dilated condition. For the constricted caecum, the epithelial

cells have pyramidal shape with large and long cytoplasmic processes and lamellae at the apical domain, and

numerous basal inflolding at the basal domain. Their cytoplasm contains numerous secretory granules and lipid

droplets. In case of fully-dilated caecum, the wall is lined with flat epithelial cells with short and small cytoplasmic

processes at the apical surface and smooth basal plasma membrane. They contain numerous endocytic vacuoles in

all part of the cell, some excretory granules at the apical surface, and some large lipid droplets particularly in the basal

domain of their cytoplasm. This finding will be used as a basic knowledge for studying effects of drugs and herbs

reacted to the gut wall and types of excretory-secretory antigens secreted from the gut epithelium.
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∫∑π”

‚√§æ¬“∏‘„∫‰¡âμ—∫ÕàÕπ (Eurytremiasis) ‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ

æ¬“∏‘ Eurytrema pancreaticum (Class: Trematoda, Family:

Dicrocoeliidae) ´÷Ëß‡ªìπ‚√§Àπ÷Ëß∑’Ë √â“ßªí≠À“„Àâ°—∫Õÿμ “À°√√¡

 —μ«å‡≈’È¬ß„πª√–‡∑»‰∑¬ ·≈–¿“§æ◊Èπ‡Õ‡™’¬‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

„π‚§·≈–°√–∫◊Õ (Min, 1981) πÕ°®“°π’È¬—ßæ∫°“√‡°‘¥‚√§

Eurytremiasis „π§π¥â«¬ (Ishii et al., 1983) ‡¡◊ËÕæ¬“∏‘‡¢â“ Ÿà

√à“ß°“¬¢Õß‚Œ μå®–¡’°“√º≈‘μ·≈–§—¥À≈—Ëß “√ (excretory-

secretory materials) ‡¢â“ Ÿà√à“ß°“¬¢Õß‚Œ μå ®“°°“√»÷°…“„π

æ¬“∏‘„∫‰¡âμ—∫ Fasciola gigantica æ∫«à“ ≈”‰ â·≈–‡π◊ÈÕ‡¬◊ËÕª°§≈ÿ¡

(tegument) ‡ªìπ·À≈àßº≈‘μ “√§—¥À≈—Ëß‡¢â“ Ÿ‚Œ μå (Sobhon

et al., 1996) ´÷Ëß‚ª√μ’π∑’Ë§—¥À≈—Ëß¡“®“°æ¬“∏‘ “¡“√∂π”‰ª

»÷°…“·≈–æ—≤π“‡ªìπ«—§ ’́πÀ√◊Õμ—«™’È«—¥°“√μ‘¥‡™◊ÈÕæ¬“∏‘¥â«¬«‘∏’

∑“ßÕ‘¡¡Ÿπ«‘∑¬“‰¥â ‡™àπ cathepsin L protease (cat-L) ·≈–

leucine aminopeptidase ÷́Ëß‡ªìπ‚ª√μ’πÀ≈—°∑’Ë§—¥À≈—Ëß®“°

≈”‰ â¢Õßæ¬“∏‘ F. gigantica ·≈– F. hepatica ·≈–¡’»—°¬¿“æ

„π°“√‡ªìπ«—§´’π·≈–μ—«™’È«—¥°“√μ‘¥‡™◊ÈÕ Ÿß (Smith et al., 1993;

Dowd et al., 1994; Dalton et al., 1996; Mulcahy & Dalton,

2001; Sriveny et al., 2006) ·≈–®“°°“√»÷°…“·À≈àßº≈‘μ “√

§—¥À≈—Ëß¢Õßæ¬“∏‘ E. pancreaticum æ∫«à“≈”‰ â‡ªìπÕ«—¬«–Àπ÷Ëß

∑’Ëº≈‘μ·≈–§—¥À≈—Ëß “√ (Õ“¥Ÿ≈¬å  ¡’æŸ≈ ·≈–°¡≈™π°  ß“¡ ¡,

2550) πÕ°®“°≈”‰ â®–‡ªìπ·À≈àß§—¥À≈—Ëß·Õπμ‘‡®π∑’Ë ”§—≠¢Õß

æ¬“∏‘·≈â«¬—ß¡’√“¬ß“π«à“¬“ Clorsulon ·≈– Nitroxynil  “¡“√∂

ÕÕ°ƒ∑∏‘Ï„π°“√∑”≈“¬‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ âæ¬“∏‘ F. hepatica

(Meaney et al., 2004; McKinstry et al., 2007) ÷́Ëß„π°“√

»÷°…“™π‘¥ °“√º≈‘μ ·≈–§—¥À≈—Ëß·Õπμ‘‡®π®“°≈”‰ âμ≈Õ¥®π

º≈¢Õß¬“¶à“æ¬“∏‘·≈– ¡ÿπ‰æ√μà“ßÊ μàÕ‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â¢Õß

æ¬“∏‘™π‘¥π’È®”‡ªìπμâÕß„™â§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫‚§√ß √â“ß·≈–

‚§√ß √â“ß≈–‡Õ’¬¥¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â„π¿“«–ª°μ‘ ·μà®π∂÷ß

ªí®®ÿ∫—π¬—ß‰¡à¡’°“√»÷°…“‡°’Ë¬«°—∫≈”‰ â¢Õßæ¬“∏‘™π‘¥π’È ¡’‡æ’¬ß

°“√»÷°…“„πæ¬“∏‘ Schistosoma mansoni (Morris, 1967), F.

hepatica (Robinson & Treadgold, 1975), Paramphistomum

cervi (Vijaya et al., 1978) ·≈– Diplodiscus subclavatus

(Halton, 1997) ¥—ßπ—Èπß“π«‘®—¬π’È¡ÿàß∑’Ë®–»÷°…“‚§√ß √â“ß·≈–

‚§√ß √â“ß≈–‡Õ’¬¥¢Õß≈”‰ â¢Õßæ¬“∏‘ E. pancreaticum ‡æ◊ËÕ

‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√∑”«‘®—¬‡°’Ë¬«°—∫‚ª√μ’π∑’Ë§—¥À≈—Ëß®“°

≈”‰ âæ¬“∏‘‡æ◊ËÕ°“√æ—≤π“«—§ ’́π·≈–μ—«™’È«—¥°“√μ‘¥‡™◊ÈÕæ¬“∏‘

™π‘¥π’ÈμàÕ‰ª

«‘∏’°“√∑¥≈Õß
1. °“√‡°Á∫√«∫√«¡æ¬“∏‘

æ¬“∏‘μ—«‡μÁ¡«—¬∂Ÿ°‡°Á∫√«∫√«¡®“°∑àÕμ—∫ÕàÕπ¢Õß‚§∑’Ë∂Ÿ°

¶à“®“°‚√ß¶à“ —μ«å·≈–≈â“ß¥â«¬ 0.9% NaCl ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‡æ◊ËÕ

°”®—¥ ‘Ëß·ª≈°ª≈Õ¡ÕÕ° ®“°π—Èπ·∫àßæ¬“∏‘ÕÕ°‡ªìπ 2 °≈ÿà¡

°≈ÿà¡∑’Ë 1 π”æ¬“∏‘∑—Èßμ—«¡“ª√–°∫¥â«¬°√–®° ‰≈¥å 2 ·ºàπ

‡æ◊ËÕ„Àâ≈”μ—«æ¬“∏‘·∫π·≈–∫“ß ·≈â«·™à„ππÈ”¬“§ß ¿“æ AFA

(70% ethanol, 10% formalin, 5% glacial acetic acid) ∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß ‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß °≈ÿà¡∑’Ë 2 ·™à„ππÈ”¬“§ß ¿“æ

2.5% glutaraldehyde „π PBS (0.1 M phosphate buffer

saline, pH 7.4) ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 4C ®“°π—Èπ

≈â“ß·≈–‡°Á∫√—°…“„π PBS ∑’ËÕÿ≥À¿Ÿ¡‘ 4 C

2. °“√¬âÕ¡ ’æ¬“∏‘∑—Èßμ—«

π”æ¬“∏‘∑’Ëºà“π°“√§ß ¿“æ¥â«¬ AFA ¡“≈â“ß¥â«¬ 70%

ethanol ·≈–¬âÕ¡¥â«¬ ’ Semiconûs carmine π“π 2-3 ™—Ë«‚¡ß

π”æ¬“∏‘¡“≈â“ß ’ à«π‡°‘π„π 70% ethanol ·≈– 1% hydrochloric

acid „π 70% ethanol ®π‡ÀÁπÕ«—¬«–¿“¬„π™—¥‡®π ®“°π—Èπ

·™à„π 70, 80, 90, 95 ·≈– 100% ethanol ¢—Èπ≈– 15 π“∑’

μ“¡≈”¥—∫ ·≈–·™à„π xylene 3 §√—ÈßÊ ≈– 15 π“∑’ ®“°π—Èπªî¥

¥â«¬°√–®°ªî¥ ‰≈¥å‚¥¬„™â PermountTM ‡ªìπμ—«°≈“ß  ÿ¥∑â“¬

π”‰ª»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå (BX51, Olympus)

3. °“√¬âÕ¡‰¢¡—π

π”æ¬“∏‘∑’Ëºà“π°“√§ß ¿“æ¥â«¬ 2.5% glutaraldehyde

·™à„π “√≈–≈“¬πÈ”μ“≈´Ÿ‚§√ „ππÈ”‡¢â¡¢âπ 5% ·≈– 30%

μ“¡≈”¥—∫Õ¬à“ß≈– 30 π“∑’ ®“°π—ÈπΩíß‡π◊ÈÕ‡¬◊ËÕæ¬“∏‘„π freezing

medium (Tissue Tex®) ·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -70 C ·≈–π”‰ª

μ—¥¥â«¬‡§√◊ËÕß cryostat ∑’ËÕÿ≥À¿Ÿ¡‘  -20 C  „Àâ¡’§«“¡Àπ“ª√–¡“≥

5-10 ‰¡‚§√‡¡μ√ ·≈–π”μ—«Õ¬à“ß∑’Ëμ—¥‰¥â¬÷¥μ‘¥°—∫ ‰≈¥å∑’Ëºà“π

°“√‡§≈◊Õ∫¥â«¬ “√≈–≈“¬ 1% ‡®≈≈“μ‘π ®“°π—Èππ” ‰≈¥å·™à

„π 1% Oil Red O „π isopropanol ‡ªìπ‡«≈“ 10 π“∑’ ≈â“ß ’

 à«π‡°‘πÕÕ°¥â«¬πÈ”°≈—Ëπ ®“°π—Èπ¬âÕ¡π‘«‡§≈’¬ ¢Õß‡´≈≈å¥â«¬

Mayerûs hematoxylin ‡ªìπ‡«≈“ 1-2 π“∑’ ≈â“ßπÈ”ª√–ª“π“π

10-15 π“∑’ ®“°π—Èπªî¥¥â«¬°√–®°ªî¥ ‰≈¥å ‚¥¬„™â glycerol

º ¡°—∫ PBS Õ—μ√“ 9:1 ‡ªìπμ—«°≈“ß ·≈–π”‰ª»÷°…“·≈–

∂à“¬¿“æ¥â«¬°≈âÕß®ÿ≈∑√√»πå
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4. °“√‡μ√’¬¡μ—«Õ¬à“ß‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå ·≈–

®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π

π”æ¬“∏‘∑’Ëºà“π°“√√—°…“ ¿“æ„π glutaraldehyde π”¡“

μ—¥‡ªìπ™‘Èπª√–¡“≥ 1x1 ¡‘≈≈‘‡¡μ√ ·≈–·™à„π “√≈–≈“¬ 1%

osmium tetroxide „π PBS ∑’ËÕÿ≥À¿Ÿ¡‘ 4 C ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß

À≈—ß®“°π—Èππ”¡“≈â“ß¥â«¬ PBS ∑’ËÕÿ≥À¿Ÿ¡‘ 4 C ®”π«π 3 §√—ÈßÊ

≈– 5 π“∑’ ®“°π—Èπ°”®—¥πÈ”„π‡π◊ÈÕ‡¬◊ËÕ‚¥¬°“√·™à„π ethyl alcohol

∑’Ë§«“¡‡¢â¡¢âπ 70%, 80%, 90%, 95% 2 §√—Èß, 100%  2 §√—ÈßÊ

≈– 30 π“∑’μ“¡≈”¥—∫ μ“¡¥â«¬°“√·∑π∑’Ë ethyl alcohol ¥â«¬

propylene oxide (PO) 2 §√—ÈßÊ ≈– 30 π“∑’, PO: Araldite 502

resin Õ—μ√“ à«π 1:1 ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ·≈–Õ—μ√“ à«π 2:1 ‡ªìπ

‡«≈“ 12-14 ™—Ë«‚¡ß ®“°π—ÈπΩíß‡π◊ÈÕ‡¬◊ËÕæ¬“∏‘„π pure Araldite

502 resin ·≈–∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈–∑’ËÕÿ≥À¿Ÿ¡‘

45 C ·≈–∑’ËÕÿ≥À¿Ÿ¡‘ 60 C ‡ªìπ‡«≈“Õ¬à“ß≈– 48 ™—Ë«‚¡ß

μ“¡≈”¥—∫ ®“°π—Èπμ—¥‡π◊ÈÕ‡¬◊ËÕ∑’ËΩíßÕ¬Ÿà„π resin blocks ¥â«¬‡§√◊ËÕß

ultramicrotome ∑’Ë§«“¡Àπ“ 500-700 π“‚π‡¡μ√ μ√÷ß∫π

·ºàπ ‰≈¥å·°â« ·≈â«π”‰ª¬âÕ¡¥â«¬ 1% aqueous methylene

blue ·≈–π”‰ª»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥„™â· ß ·≈–μ—¥∑’Ë

§«“¡Àπ“ 60-90 π“‚π‡¡μ√ μ√÷ß∫π copper grid ·≈–¬âÕ¡

¥â«¬ saturated urenyl acetate „π 70% methanol ·≈– 0.1%

aqueous lead citrate Õ¬à“ß≈– 15 π“∑’ ®“°π—Èππ”‰ª»÷°…“

¿“¬„μâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π ≥ »Ÿπ¬åªØ‘∫—μ‘°“√

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ §≥–«‘∑¬“»“ μ√å ¡À“«‘∑¬“≈—¬∫Ÿ√æ“

º≈°“√∑¥≈Õß
‚§√ß √â“ß¢Õß≈”‰ âæ¬“∏‘ E. pancreaticum

æ¬“∏‘ E. pancreaticum ‡ªìπæ¬“∏‘„∫‰¡âμ—∫ÕàÕπ≈—°…≥–

≈”μ—«·∫π‰¡à¡’¢âÕ·≈–ª≈âÕß ≈”μ—«¥â“πÀ≈—ß·≈–¥â“π∑âÕß·∫π

‡¢â“À“°—π À—«∑â“¬¡π ¬“«ª√–¡“≥ 8-16 ¡‘≈≈‘‡¡μ√ ·≈–°«â“ß 5-

5.8 ¡‘≈≈‘‡¡μ√ ¡’Õ«—¬«– ”À√—∫¬÷¥‡°“–≈—°…≥–§≈â“¬∂â«¬ 2 Õ—π

‰¥â·°à oral sucker Õ¬Ÿà√Õ∫ª“°∑“ß à«πÀ—« ·≈– ventral sucker

À√◊Õ aceta-bulum Õ¬Ÿà∫√‘‡«≥ 1 „π 3 ¥â“π∑âÕß¢Õß≈”μ—« (¿“æ∑’Ë

1A) Õ«—¬«–„π√–∫∫∑“ß‡¥‘πÕ“À“√‡√‘Ë¡®“° oral sucker μàÕ¡“

§◊Õ §ÕÀÕ¬ (pharynx) ´÷Ëß¡’≈—°…≥–‡ªìπ∑àÕ —ÈπÊ ≈âÕ¡√Õ∫¥â«¬

°≈â“¡‡π◊ÈÕ ®“°π—Èπ‡ªìπ∑àÕÀ≈Õ¥Õ“À“√ (esophagus) ÷́Ëß¡’ª≈“¬

·¬°ÕÕ°‡ªìπ≈”‰ â (caecum)  Õß∑àÕ ∑àÕ¢Õß≈”‰ âπ’È ‰¡à¡’°“√

·μ°·¢πß∑Õ¥¬“«≈ß∑—Èß Õß¢â“ß¢Õß≈”μ—«·≈– ‘Èπ ÿ¥∑’Ëª√–¡“≥

3 „π 4  à«π¢Õß≈”μ—« ¥â“ππÕ°¢Õß≈”‰ â≈âÕ¡√Õ∫¥â«¬°≈â“¡‡π◊ÈÕ

∫“ßÊ ·≈–‡´≈≈å§È”®ÿπ (parenchymal cells) ºπ—ß¢Õß∑àÕ∫ÿ¥â«¬

‡´≈≈å∫ÿº‘«™—Èπ‡¥’¬« π‘«‡§≈’¬ ‡ªìπ√Ÿª√’Õ¬Ÿà™‘¥‰ª∑“ß¥â“π∞“π¢Õß

‡´≈≈å´÷Ëßμ‘¥°—∫ basement membrane  à«π∫π¢Õß‡´≈≈å¡’

cytoplasmic process ·≈– lamella ¬◊Ëπ‡¢â“‰ª¿“¬„π™àÕß«à“ß

¢Õß≈”‰ â (¿“æ∑’Ë 1B-D) √Ÿª√à“ß·≈–¢π“¥¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ¢÷ÈπÕ¬Ÿà

°—∫¿“«°“√≥åÀ¥À√◊Õ¢¬“¬μ—«¢Õß≈”‰ â ≈”‰ â∑’ËÀ¥μ—«‡´≈≈å®–¡’

≈—°…≥–‡ªìπ‡´≈≈å∑√ß Ÿß  à«π¬Õ¥¡’ cytoplasmic process ¬“«

·À≈¡¬◊Ëπ‡¢â“‰ª¿“¬„π∑àÕ  à«π∞“π¢Õß‡´≈≈åÀ¬—°‰ª¡“ (¿“æ∑’Ë

1C, D) „π¢≥–∑’Ë≈”‰ â∑’Ë¢¬“¬μ—«‡´≈≈å‡¬◊ËÕ∫ÿ®–¡’≈—°…≥–·∫π

cytoplasmic process  —Èπ  à«π∞“π¢Õß‡´≈≈å·≈– basement

membrane ‡À¬’¬¥μ√ß (¿“æ∑’Ë 1B) ¬âÕ¡‰¢¡—π¥â«¬ ’ Oil Red O

(¿“æ∑’Ë 1E) æ∫«à“ ≈”‰ â¡’°âÕπ‰¢¡—π (lipid droplet) °√–®“¬μ—«

Õ¬Ÿà‡ªìπ®”π«π¡“°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ∫√‘‡«≥ cytoplamic

processes ·≈– lamella ´÷Ëß‰¢¡—π ‡À≈à“π’È®–¡’¢π“¥‡≈Á°°«à“

°âÕπ‰¢¡—π∑’Ëæ∫ – ¡Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ§È”®ÿπ

‚§√ß √â“ß≈–‡Õ’¬¥¢Õß≈”‰ âæ¬“∏‘ E. pancraticum

‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπæ∫«à“ caecum

∫ÿ¥â«¬‡´≈≈å‡¬◊ËÕ∫ÿº‘«™—Èπ‡¥’¬«≈âÕ¡√Õ∫ caecum ´÷Ëß„π¢≥–∑’Ë

≈”‰ âÀ¥μ—«‡´≈≈å¡’√Ÿª√à“ß§≈â“¬ªî√“¡‘¥‡π◊ËÕß®“°¡’ cytoplasmic

process ¢π“¥„À≠à·≈– Ÿß ·≈–¡’ cytoplasmic lamella ¬“«

®”π«π¡“°¬◊Ëπ‡¢â“‰ª¿“¬„π∑àÕ¢Õß≈”‰ â (¿“æ∑’Ë 2A)  à«π∞“π

¢Õß‡´≈≈å¬÷¥μ‘¥°—∫ basement membrane ∑’ËÀ¬—°‰ª¡“ ¡’ basal

lamina ∑’ËÀπ“ ·≈–¡’ cytoplasmic process ¢Õß‡´≈≈å§È”®ÿπ

·∑√°μ—«∑–≈ÿ basal lamina ‡¢â“‰ª —¡º— ‚¥¬μ√ß°—∫‡¬◊ËÕÀÿâ¡

‡´≈≈å¥â“π∞“π (basal plasma membrane) ¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â

πÕ°®“°π’È‡¬◊ËÕÀÿâ¡‡´≈≈å¥â“π∞“π¬—ß¡’°“√æ—∫μ—«·∑√°‡¢â“‰ª„π

‰´‚μæ≈“´÷¡‡°‘¥‡ªìπ basal infolding  ª√–¡“≥ 2 „π 3 ¢Õß

‡´≈≈å (¿“æ∑’Ë 2A-C, E, F) ¿“¬„π‰´‚μæ≈“´÷¡¡’ mitochondria

·≈– rough endoplasmic reticulum ®”π«π¡“° à«π„À≠à

·∑√°μ—«Õ¬Ÿà√–À«à“ß basal infolding πÕ°®“°π’È¬—ßæ∫ secretory

granule °√–®“¬μ—«Õ¬Ÿà∑—Ë«∑—Èß‡´≈≈å·≈–¡’§«“¡Àπ“·πàπ¡“°

∫√‘‡«≥ à«π∫π¢Õß‡´≈≈å ·≈– cytoplasmic process (¿“æ∑’Ë

2B-E) ·≈–æ∫∂ÿß‰¢¡—π¢π“¥„À≠à∫√‘‡«≥∞“π¢Õß‡´≈≈å ·≈–

∫“ß∂ÿß¡’°“√‡™◊ËÕ¡μàÕ°—∫‡¬◊ËÕÀÿâ¡‡´≈≈å¥â“π∞“π (¿“æ∑’Ë 2F) π‘«‡§≈’¬ 

¢Õß‡´≈≈å¡’ heterochromatin °√–®“¬Õ¬ŸàÀà“ß Ê
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¿“æ∑’Ë 1 A) ¿“ææ¬“∏‘μ—«‡μÁ¡«—¬∑—Èßμ—«¬âÕ¡¥â«¬ Semiconûs carmine · ¥ßμ”·Àπàß oral sucker (Os), ventral sucker (Vs) ·≈–

μ”·Àπàß¢ÕßÕ«—¬«–¿“¬„π ‰¥â·°à §ÕÀÕ¬ (Ph), ≈”‰ â (Ca); Sv - Seminal vesicle, Te - testes, Ov - Ovary, Vg -

Vitelline gland ·≈– Ut - Uterus

B) ¿“æ semithin section ¬âÕ¡¥â«¬ Methyline Blue ¢Õß≈”μ—«æ¬“∏‘μ—¥μ“¡¢«“ß· ¥ß dilated caecum (Ca) ∑’Ë

≈âÕ¡√Õ∫¥â«¬ ‡´≈≈å§È”®ÿπ (Pc) ·≈–¿“æ¢¬“¬ (¿“æ·∑√°) · ¥ß≈—°…≥–¢Õß epithelial cell (Ep) ∑’Ë¡’ cytoplasmic

lamella (La) ¬◊Ëπ‡¢â“‰ª¿“¬„π lumen ·≈– Basement membrane (Bm) ∑’Ë¬÷¥‡´≈≈å‡¬◊ËÕ∫ÿ„Àâμ‘¥°—∫ ‡´≈≈å§È”®ÿπ (Pa);

Nu - π‘«‡§≈’¬ , Tg -Tegument.

C, D) ¿“æ∂à“¬°”≈—ß¢¬“¬ª“π°≈“ß (C) ·≈–°”≈—ß¢¬“¬ Ÿß (D) ∫√‘‡«≥≈”‰ â (Ca) ∑’Ë‰¡à¡’Õ“À“√ · ¥ß≈—°…≥–¢Õß epithelial

cell (Ep) ∑’Ë¡’ cytoplasmic process (Cp) ·≈– cytoplasmic lamella (La) ¬◊Ëπ‡¢â“‰ª„π lumen (Lu)  à«π∞“π‡´≈≈å

¡’≈—°…≥–À¬—°‰ª¡“ ·≈–¥â“ππÕ°∂Ÿ°≈âÕ¡√Õ∫¥â«¬°≈â“¡‡π◊ÈÕ (Mu)

E) ¿“æ∂à“¬°”≈—ß¢¬“¬ª“π°≈“ß®“°°≈âÕß®ÿ≈∑√√»πå¢Õß≈”‰ â¢Õßæ¬“∏‘„∫‰¡âμ—∫ÕàÕπ ¬âÕ¡¥â«¬ Oil Red O ·≈– Mayerûs

Hematoxilin · ¥ß°“√°√–®“¬μ—«¢Õß°âÕπ‰¢¡—π¢π“¥‡≈Á°®”π«π¡“°∫√‘‡«≥ Cytoplasmic process ·≈– cytoplasmic

lamella (La) ¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ (Ep) ·≈–°âÕπ‰¢¡—π¢π“¥„À≠à (≈Ÿ°»√) ∫√‘‡«≥ basement membrane (Bm) ·≈–‡´≈≈å

§È”®ÿπ (Pc); Mu - °≈â“¡‡π◊ÈÕ, Nu - π‘«‡§≈’¬ 
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¿“æ∑’Ë 2 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π¢Õßæ¬“∏‘„∫‰¡â„πμ—∫ÕàÕπ∫√‘‡«≥ epithelium ¢Õß empty caecum

A,B) ¿“æ°”≈—ß¢¬“¬μË”· ¥ß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ ấ ÷Ëß¡’ cytoplasmic process (Cp) ·≈– cytoplasmic lamella (La) Õ¬Ÿà

∫√‘‡«≥ apical surface ¿“¬„π‡´≈≈åª√–°Õ∫¥â«¬ π‘«‡§≈’¬  (Nu) ∑’Ë¡’ heterochromatin °√–®“¬Õ¬ŸàÀà“ßÊ ¿“¬„π

‰´‚μæ≈“´÷¡¡’ mitochondria (Mi) √«¡°—πÕ¬Ÿà∫√‘‡«≥ à«π°≈“ß ·≈– secretory granule (Sg) ®”π«π¡“° ·≈–∫√‘‡«≥

basal domain ¬÷¥μ‘¥°—∫ basement membrane (Bm) ∑’ËÀ¬—°‰ª¡“ ·≈– basal plasma membrane (Pm) æ—∫∑∫‰ª¡“

(basal infolding, Bi) ·≈–·∑√°‡¢â“‰ªª√–¡“≥ 2/3 ¢Õß ‰´‚μæ≈“ ÷́¡; Ba - basal lamina

C, D) ¿“æ¢¬“¬∫√‘‡«≥ apical surface ¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â· ¥ß cytoplasmic process (Cp) ·≈– cytoplasmic

lamella (La) ∑’Ë¬◊Ëπ‡¢â“‰ª„π lumen ·≈– food content (Fc) ∑’Ë·∑√°Õ¬Ÿà√–À«à“ß cytoplasmic lamella ¿“¬„π‰´‚μ-

æ≈“´÷¡¡’ secretory granule (Sg), endocytic vacuole (Vc), mitochondria (Mi) ·≈– rough endoplasmic reticulum

(RER); Bi -Basal infolding.

E, F) ¿“æ¢¬“¬∫√‘‡«≥ basal domain ¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â · ¥ß basement membrane (Bm) ∑’ËÀ¬—°‰ª¡“·≈–

·∑√°μ—«‡¢â“‰ª„π basal lamina (Ba) ‰ª —¡º— °—∫ parenchymal cell process (Pp) ·≈– basal plasma membrane

(≈Ÿ°»√) ¡’°“√æ—∫μ—«‡¢â“‰ª„π‰´‚μæ≈“´÷¡ (Basal infolding, Bi) ‚¥¬¡’ rough endoplasmic reticulum (RER) °âÕπ‰¢¡—π

(Ld) secretory granule (Sg) ·∑√°Õ¬Ÿà
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¿“æ∑’Ë 3 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕßºà“π¢Õßæ¬“∏‘„∫‰¡â„πμ—∫ÕàÕπ ∫√‘‡«≥‡¬◊ËÕ∫ÿ≈”‰ â∑’Ë¡’Õ“À“√Õ¬Ÿà

A, B) ¿“æ°”≈—ß¢¬“¬μË”∫√‘‡«≥‡´≈≈å‡¬◊ËÕ∫ÿª√–°Õ∫¥â«¬ π‘«‡§≈’¬  (Nu) ∑’Ë¡’ heterochromatin ‡ªìπ¢¥∑÷∫ ¬Õ¥‡´≈≈å

¡’°“√¬◊Ëπ‡ªìπ lamella (La) ‡¢â“‰ª„π lumen (Lu) ¿“¬„π‰´‚μæ≈“´÷¡¡’ mitochondria (Mi) °√–®“¬Õ¬Ÿà∑“ß¥â“π∞“π

¢Õß‡´≈≈å  à«π basal plasma membrane ¬÷¥μ‘¥°—∫ basement membrane (Bm) ·≈– basal lamina (Ba) ·≈–‰¡àæ∫

basal infolding ·≈– apical surface ¡’ cytoplasmic lamella (La) ®”π«π¡“°¬◊Ëπ‡¢â“‰ª¿“¬„π lumen πÕ°®“°π’È¬—ßæ∫

cytoplasmic process (Cp) ¢π“¥‡≈Á°°√–®“¬μ—«Õ¬ŸàÀà“ßÊ

C, D) ¿“æ°”≈—ß¢¬“¬ Ÿß∫√‘‡«≥ cytoplasmic process (Cp) ·≈– cytoplasmic lamella (La) · ¥ß secretory granule

(Sg), endocytic vacuole (Vc), °âÕπ‰¢¡—π (Ld) ·≈– mitochondria (Mi) Õ¬Ÿà¿“¬„π‰´‚μæ≈“ ÷́¡

E, F) ¿“æ°”≈—ß¢¬“¬ª“π°≈“ß (E) ·≈–°”≈—ß¢¬“¬ Ÿß (F) ∫√‘‡«≥∞“π¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ· ¥ß endocytosis vacuole (Vc),

Mitochondria (Mi), rough endoplasmic reticulum (RER) Õ¬Ÿà¿“¬„π‰´‚μæ≈“´÷¡‚¥¬¡’ endocytic vacuole

∫“ß à«π —¡º— °—∫ plasma membrane (≈Ÿ°»√‡≈Á°) ·≈– basal plasma membrane (Pm) ·≈– basement membrane

(Bm) ∑’Ë¡’°“√¬◊ËπÕÕ°‰ª —¡º— °—∫ ‡´≈≈å§È”®ÿπ (Pc) ∑”„Àâ basal lamina (Bl) ∫√‘‡«≥π—Èπ∫“ß≈ß



‡¬◊ËÕ∫ÿ≈”‰ â¢Õßæ¬“∏‘„∫‰¡âμ—∫ÕàÕππ’Èæ∫‡æ’¬ß™π‘¥‡¥’¬«

·≈–∑”Àπâ“∑’Ë‡ªìπ∑—Èß absorptive function ·≈– secretory

function ‡π◊ËÕß®“° “¡“√∂æ∫∑—Èß secretory granule ·≈–

endocytic vacuole ¿“¬„π‡´≈≈å‡¥’¬«°—π·μàª√‘¡“≥¢Õß

‚§√ß √â“ß¥—ß°≈à“«¡’§«“¡·μ°μà“ß°—π‚¥¬‡¡◊ËÕ≈”‰ â¡’Õ“À“√

πâÕ¬À√◊Õ‰¡à¡’‡≈¬®–¡’ª√‘¡“≥¢Õß secretory granule ¡“°

μ—Èß·μà∫√‘‡«≥ à«π∞“π ®π∂÷ß à«π¬Õ¥¢Õß‡´≈≈å ·≈–æ∫ endocytic

vacuole ®”π«ππâÕ¬ ´÷Ëß‡ª√’¬∫‡∑’¬∫‰¥â°—∫ group I epithelial

cell „π≈”‰ â¢Õßæ¬“∏‘ F. hepatica „π¢≥–∑’Ë≈”‰ â¡’Õ“À“√¡“°

À√◊Õ√–¬–∑’Ë≈”‰ â¡’°“√¢¬“¬μ—«‡μÁ¡∑’Ë‡´≈≈å®–¡’ª√‘¡“≥¢Õß

secretory granule ®”π«ππâÕ¬·≈– à«π„À≠à®–Õ¬Ÿà∫√‘‡«≥

 à«π¬Õ¥¢Õß‡´≈≈å ·≈–¡’ endocytic vacuole ‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥

¬Õ¥¢Õß‡´≈≈å®”π«π¡“° ‡´≈≈å„π√–¬–π’È Õ“®‡∑’¬∫‰¥â°—∫ group

II epithelial cells ¢Õßæ¬“∏‘ F. hepatica Õ¬à“ß‰√°Áμ“¡‰¡àæ∫

‡´≈≈å∑’Ë¡’≈—°…≥–§≈â“¬°—∫ group III epithelial cell ́ ÷Ëßæ∫„π main

caeca ¢Õßæ¬“∏‘ F. hepatica (Robinson & Threadgold, 1975)

≈”‰ â‡ªìπ™àÕß∑“ß„π°“√π”‰¢¡—π‡¢â“ Ÿà√à“ß°“¬æ¬“∏‘

‡π◊ËÕß®“°æ∫‰¢¡—π°√–®“¬μ—«Õ¬Ÿà√–À«à“ß cytoplasmic lamella,

cytoplasmic process ·≈–‰´‚μæ≈“´÷¡¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ ∑—Èßπ’È

Õ“®‡π◊ËÕß¡“®“°æ¬“∏‘™π‘¥π’ÈÕ“»—¬Õ¬Ÿà¿“¬„π∑àÕ¢Õßμ—∫ÕàÕπ´÷Ëß

‡ªìπ∑àÕ∑’Ë≈”‡≈’¬ßπÈ”¬àÕ¬®“°μ—∫ÕàÕπ ‡™àπ lipase ‰ª¬—ß≈”‰ â¢Õß

‚Œ μå ‚¥¬¡’°“√≈”‡≈’¬ß‰¢¡—π‡ªìπ lipid droplet ¢π“¥‡≈Á°®“°

 à«π‚§π¢Õß cytoplasmic lamella ‡¢â“‰ª„π cytoplasmic

process ·≈–≈”‡≈’¬ßºà“π‰´‚μæ≈“´÷¡‰ª¬—ß à«π∞“π¢Õß‡´≈≈å

„π√–À«à“ßπ’È lipid droplet ¢π“¥‡≈Á°‡À≈à“π—ÈπÕ“®¡’°“√√«¡μ—«

°—π‡ªìπ¢π“¥∑’Ë„À≠à¢÷Èπ ®“°π—Èππ” lipid droplet ‰ª‡ªî¥‡¢â“ Ÿà basal

lamina ·≈– parenchymal cell ∑’ËÕ¬Ÿà¥â“ππÕ° ́ ÷Ëß parenchymal

cell ‡À≈à“π’È®–∑”°“√‡°Á∫ – ¡‰¢¡—π„π√Ÿª¢Õß lipid droplet

¢π“¥„À≠à ·≈–Õ“®®–¡’∫∑∫“∑„π°“√ àß‰¢¡—π ‡À≈à“π’È„Àâ°—∫

‡´≈≈åÀ√◊ÕÕ«—¬«–„°≈â‡§’¬ßμàÕ‰ª

‡π◊ËÕß®“°≈”‰ â¢Õßæ¬“∏‘„∫‰¡âμ—∫ÕàÕππ’È ¡’¢π“¥‡≈Á° ‡¡◊ËÕ

‡∑’¬∫°—∫¢π“¥≈”μ—«æ¬“∏‘ ·≈–‰¡à¡’°“√·μ°·¢πß·∑√°‰ª¬—ß

 à«πμà“ßÊ ¢Õß√à“ß°“¬ ª√–°Õ∫°—∫‚§√ß √â“ß¿“¬„π‡´≈≈å‡¬◊ËÕ∫ÿ

≈”‰ â¡’°“√º≈‘μ secretory granule ®”π«ππâÕ¬ ‡¡◊ËÕ‡∑’¬∫°—∫

¢Õßæ¬“∏‘ F. hepatica ®÷ß‡ªìπ‰ª‰¥â«à“≈”‰ â¢Õßæ¬“∏‘™π‘¥π’ÈÕ“®

®–‰¡à„™àÕ«—¬«–À≈—°„π°“√¬àÕ¬·≈–¥Ÿ¥´÷¡ “√Õ“À“√ ´÷Ëß®“°°“√

»÷°…“„πæ¬“∏‘ F. hepatica ·≈– S. mansoni æ∫«à“‡π◊ÈÕ‡¬◊ËÕ

ª°§≈ÿ¡ “¡“√∂¥Ÿ¥´÷¡ “√Õ“À“√∫“ß™π‘¥‡¢â“ Ÿà√à“ß°“¬æ¬“∏‘‰¥â

(Halton, 1997) ·μà„πæ¬“∏‘™π‘¥π’È¬—ß‰¡à ‰¥â¡’°“√æ‘ Ÿ®πå«à“

‡π◊ÈÕ‡¬◊ËÕª°§≈ÿ¡ “¡“√∂¥Ÿ¥´÷¡ “√Õ“À“√‰¥âÀ√◊Õ‰¡à
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≈—°…≥–¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ„π¢≥–∑’Ë¢¬“¬¡’≈—°…≥–‡ªìπ

‡´≈≈å√Ÿª√à“ß·∫π º‘«¥â“π∫πª√–°Õ∫¥â«¬ cytoplasmic process

¢π“¥‡≈Á°·≈– —Èπ ·≈– cyto-plasmic lamella ·¬°°—πÕ¬ŸàÕ¬à“ß

À≈«¡Ê  (¿“æ∑’Ë 3A-D)  à«π∞“π¢Õß‡´≈≈å ‰¡àæ∫ basal infolding,

basement membrane ‡À¬’¬¥μ√ß ·≈– basal lamina ∫“ß

·≈–∫“ßμ”·Àπàß¡’°“√‡™◊ËÕ¡μàÕ°—π√–À«à“ß‡´≈≈å‡¬◊ËÕ∫ÿ ·≈–‡´≈≈å

§È”®ÿπ (¿“æ∑’Ë 3A, E, F) ¿“¬„π‰´‚μæ≈“´÷¡¡’ mitochondria

·≈– rough endoplasmic reticulum ®”π«π¡“°°√–®“¬μ—«

Àπ“·πàπ∑“ß¥â“π∞“π¢Õß‡´≈≈å ·≈– secretory granule ®”π«π

πâÕ¬ à«π„À≠àÕ¬Ÿà∑“ß¥â“π∫π¢Õß‡´≈≈å·≈–„π cytoplasmic

process πÕ°®“°π’È¬—ßæ∫ endocytic vacuole °√–®“¬Õ¬Ÿà∑—Ë«

‡´≈≈å´÷Ëß∫“ß à«π —¡º— °—∫‡¬◊ËÕÀÿâ¡‡´≈≈å à«π∞“π (¿“æ∑’Ë 3E)

·≈–æ∫∂ÿß‰¢¡—π¢π“¥‡≈Á° ∫√‘‡«≥ à«π∫π¢Õß‡´≈≈å (¿“æ∑’Ë 3D)

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
√–∫∫∑“ß‡¥‘πÕ“À“√ª√–°Õ∫¥â«¬™àÕßª“° (mouth cavity)

´÷Ëß∂Ÿ°≈âÕ¡√Õ∫¥â«¬ oral sucker §ÕÀÕ¬ À≈Õ¥Õ“À“√ ·≈–≈”‰ â

∑“ß‡¥‘πÕ“À“√ “¡“√∂·∫àß‰¥â‡ªìπ 2  à«π μ“¡™π‘¥¢Õß‡´≈≈å

‡¬◊ËÕ∫ÿ∑’Ë∫ÿ¿“¬„π §◊Õ∑“ß‡¥‘πÕ“À“√ à«πÀπâ“ (foregut) ·≈–

∑“ß‡¥‘πÕ“À“√ à«πÀ≈—ß (hindgut) ∑“ß‡¥‘πÕ“À“√ à«πÀπâ“

ª√–°Õ∫¥â«¬ ª“° §ÕÀÕ¬ ·≈–À≈Õ¥Õ“À“√ ∫ÿ¥â«¬ syncytial

epithelium ·∫∫‡¥’¬«°—∫∑’Ëæ∫„π‡π◊ÈÕ‡¬◊ËÕª°§≈ÿ¡ (tegument)

(Õ“¥Ÿ≈¬å ¡’æŸ≈ ·≈–§≥–, 2549) ®÷ß‡ªìπ‰ª‰¥â«à“∑“ß‡¥‘πÕ“À“√

 à«ππ’ÈÕ“®®–¡’°“√æ—≤π“¡“®“°‡π◊ÈÕ‡¬◊ËÕª°§≈ÿ¡∑’Ë¡’°“√‡«â“μ—«‡¢â“‰ª

(Bennett, 1975) ∑“ß‡¥‘πÕ“À“√ à«πÀ≈—ß (hind gut) §◊Õ à«π

∑’ËμàÕ¡“®“°À≈Õ¥Õ“À“√·¬°ÕÕ°‡ªìπ∑àÕ≈”‰ â 2 ·¢πß (ceacal

bification) ·μà≈–·¢πß‰¡à¡’°“√·μ°·¢πß¬àÕ¬´÷Ëß‡À¡◊Õπ°—∫

æ¬“∏‘„∫‰¡â¢π“¥‡≈Á°∑—Ë«‰ª ·μà·μ°μà“ß°—∫≈”‰ â¢Õßæ¬“∏‘„∫‰¡â

¢π“¥„À≠à ‡™àπæ¬“∏‘ F. gigantica ∑’Ë¡’°“√·μ°·¢πß¬àÕ¬‡ªìπ

®”π«π¡“° (Sobhon et al., 1996)

√Ÿª√à“ß¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ âæ¬“∏‘™π‘¥π’È¡’ 2 ·∫∫ §◊Õ

pyramidal cell ·≈– simple cuboidal ¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥Õ“À“√

∑’ËÕ¬Ÿà¿“¬„π ¥â“π∫π¢Õß‡´≈≈å¡’ à«π¢Õß cytoplasmic process

·≈– cytoplasmic lamella ¬◊Ëπ‡¢â“‰ª¿“¬„π lumen „π¢≥–∑’Ë

¥â“π∞“π¢Õß‡´≈≈å¡’°“√æ—∫μ—«¢Õß‡¬◊ËÕÀÿâ¡‡´≈≈å‡¢â“‰ª¿“¬„π

‰´‚μæ≈“´÷¡‚§√ß √â“ß∑—Èß Õß à«ππ’È∑”Àπâ“∑’Ë‡ªìπ‡¬◊ËÕÀÿâ¡‡´≈≈å ”√Õß

 ”À√—∫°“√¬÷¥¢¬“¬¢Õß∑àÕ≈”‰ â ́ ÷Ëß≈—°…≥–‡™àππ’È “¡“√∂æ∫‰¥â„π

≈”‰ âæ¬“∏‘ F. hepatica (Gresson et al., 1959; Meaney et al.,

2004) ·≈–æ¬“∏‘ Paramphistomum cervi (Vijaya et al., 1978)



πÕ°®“°π’È≈”‰ â¬—ß‡ªìπ·À≈àßº≈‘μ·≈–§—¥À≈—Ëß “√μà“ßÊ

‡¢â“ Ÿà√–∫∫‰À≈‡«’¬π¢Õß‚Œ μå ¥—ß°“√»÷°…“„πæ¬“∏‘ F. hepatica

·≈– F. gigantica æ∫«à“¡’°“√§—¥À≈—Ëß cat-L (Grams et al.,

2001), fatty acid binding protein (Sririsriro et al, 2002)

·≈– glutathione S transferase (Creaney et al., 1995;

Khawsuk et al., 2002) „π¢≥–∑’Ë≈”‰ â¢Õßæ¬“∏‘„∫‰¡âμ—∫ÕàÕπ

E. pancreaticum ¬—ß‰¡à∑√“∫«à“¡’°“√º≈‘μ·≈–§—¥À≈—Ëß “√™π‘¥

„¥∫â“ßπ—Èπ¬—ßμâÕß¡’°“√»÷°…“μàÕ‰ª

®“°°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ‚§√ß √â“ß·≈–Õß§å

ª√–°Õ∫¿“¬„π‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ âæ¬“∏‘ E. pan-creaticum „π

¿“«–ª°μ‘ ´÷Ëß¢âÕ¡Ÿ≈π’È “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“

º≈°√–∑∫¢Õß¬“¶à“æ¬“∏‘ À√◊Õ ¡ÿπ‰æ√μà“ßÊ ∑’ËÕÕ°ƒ∑∏‘Ïºà“π

‡´≈≈å‡¬◊ËÕ∫ÿ≈”‰ â μ≈Õ¥®π°“√»÷°…“·À≈àßº≈‘μ  – ¡ ·≈–

§—¥À≈—Ëß·Õπμ‘‡®π®“°≈”‰ âæ¬“∏‘™π‘¥π’È „π√–¥—∫‚§√ß √â“ß

≈–‡Õ’¬¥μàÕ‰ª
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