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À≈—°°“√·≈–‡Àµÿº≈: ‚√§æ¬“∏‘„∫‰¡âµ—∫ Opisthorchis
viverrini æ∫√–∫“¥„π°≈ÿà¡ª√–‡∑»‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ
‡™àπ ª√–‡∑»‰∑¬ ≈“« °—¡æŸ™“ ·≈–∑“ßµÕπ„µâ¢Õß‡«’¬¥π“¡
æ¬“∏‘™π‘¥π’È‡ªìπªí≠À“ ”§—≠∑“ß°“√·æ∑¬å‡π◊ËÕß®“°‡ªìπ
 “‡Àµÿ ”§—≠¢Õß‚√§‡°’Ë¬«°—∫µ—∫·≈–∑àÕπÈ”¥’ ·≈–‚√§¡–‡√Áß
∑àÕπÈ”¥’ ºπ—ß≈”µ—«¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini ¡’Õ«—¬«–√—∫
§«“¡√Ÿâ ÷°∑’Ë∑”Àπâ“∑’Ë‡ªìπµ—«√—∫§«“¡√Ÿâ ÷° ‡¡◊ËÕ‡¡µ“‡´Õ√å§“‡√’¬
‡¢â“‰ª„π√à“ß°“¬§π æ¬“∏‘®–ÕÕ°®“°∂ÿßÀÿâ¡·≈–‡¥‘π∑“ß
‡¢â“‰ª Ÿà∑àÕπÈ”¥’‚¥¬§◊∫§≈“πºà“π hepatopancreatic ampulla ́ ÷Ëß
papilla ∑’Ëºπ—ß≈”µ—«æ¬“∏‘πà“®–‡ªìπÕ«—¬«–∑’Ë‡°’Ë¬«¢âÕß°—∫
°“√π”æ¬“∏‘‡¢â“ Ÿàµ—∫
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“ ultrastructure ¢Õß tegumentary
papilla ¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬
∑’ËÕÕ°®“°∂ÿßÀÿâ¡ ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥
(scanning electron microscope, SEM) ·≈–°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π (transmission electron microscope,
TEM)
√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“‡™‘ßæ√√≥π“
 ∂“π∑’Ë∑”°“√»÷°…“: ¿“§«‘™“°“¬«‘¿“§»“ µ√å ·≈–¿“§
«‘™“ª√ ‘µ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
°≈ÿà¡µ—«Õ¬à“ß: æ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–‡¡µ“‡´Õ√å
§“‡√’¬∑’ËÕÕ°®“°∂ÿßÀÿâ¡ ́ ÷Ëß‰¥â®“°ª≈“∑’Ëµ‘¥‡™◊ÈÕæ¬“∏‘µ“¡·À≈àß
√–∫“¥„π®—ßÀ«—¥¢Õπ·°àπ

Background: Opisthorchiasis, caused by liver fluke

Opisthorchis viverrini  is  endemic  in many countries of

the Southeast Asia such as Thailand, Laos PDR, Cambodia

and South Vietnam. It is a medically important fluke which

causes several hepatobiliary diseases and cholangiocar-

cinoma. The tegument of O. viverrini  is served as the site

for sensory input. When the metacercaria infects to

human, it excysts and migrates into bile ducts by creeping

to pass the hepatopancreatic ampulla. The metacercaria

might be equipped with some sensory perceptions. The

tegumentary papillae may have a role for sensation. No

detail of the ultrastructural of the tegumentary papillae of

the O. viverrini  has been studied.

Objective:  To study the ultrastructure of the tegumentary

papillae of newly excysted O. viverrini metacercariae by

scanning electron microscopy (SEM) and transmission

electron microscopy (TEM).

Study design: Descriptive study based on morphological

observation at the ultrastructureral level.

Setting: Department of Anatomy and Department of

Parasitology, Faculty of Medicine, Khon Kaen University,

Thailand.

Materials and Methods: O. viverrini metacercariae

obtained from naturally infected cyprinoid fish in endemic

area in Khon Kaen were excysted by suspending in 0.1%

trypsin solution. The newly excysted metacercariae were
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«‘∏’°“√»÷°…“: π”æ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–‡¡µ“‡´Õ√å-
§“‡√’¬ ¡“¬àÕ¬∂ÿßÀÿâ¡¥â«¬ “√≈–≈“¬ trypsin §«“¡‡¢â¡¢âπ 1%
π”æ¬“∏‘∑’ËÕÕ°®“°∂ÿßÀÿâ¡¡“‡¢â“ Ÿà°√–∫«π°“√‡µ√’¬¡µ—«Õ¬à“ß
 ”À√—∫»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥
·≈–°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π
º≈°“√«‘®—¬: ®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
·∫∫ àÕß°√“¥æ∫ tegumentary papilla ∑’Ëºπ—ß≈”µ—« 4 ™π‘¥
™π‘¥∑’Ë 1 ‡ªìπªÿÉ¡πŸπ‡≈Á°¡’ cilium ¬“«Õ—π‡¥’¬« ™π‘¥∑’Ë 2 ¡’
cilium  —ÈπÕ—π‡¥’¬«¬◊ËπÕÕ°¡“®“°ªÿÉ¡πŸπ∑’Ë„À≠à°«à“™π‘¥∑’Ë 1
 à«π™π‘¥∑’Ë 3 ¡’≈—°…≥–‡ªìπªÿÉ¡ 2-3 ªÿÉ¡Õ¬Ÿà∫π∞“ππŸπ dome
shape ¢π“¥„À≠à‡¥’¬«°—π‚¥¬¡’§«“¡¬“«¢Õß cilium µà“ß°—π
™π‘¥∑’Ë 4 ‡ªìπªÿÉ¡πŸπ‡¥’Ë¬«‰¡à¡’ cilium æ∫‡©æ“–∑’Ë¢Õ∫¥â“π
„π¢Õß oral ·≈– ventral sucker ‡¡◊ËÕ»÷°…“ tegumentary
papilla ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π æ∫
tegumentary papilla 2 ™π‘¥ §◊Õ ™π‘¥∑’Ë¡’ cilium ‡æ’¬ß‡ âπ‡¥’¬«
(type A) ·≈–‰¡à¡’ cilium (type B) Õ“»—¬√Ÿª√à“ß≈—°…≥– ·≈–
ultrastructure ¢Õß bulbous ending  “¡“√∂·∫àß tegumentary
papilla type A ‰¥â‡ªìπ 3 °≈ÿà¡¬àÕ¬ (A1, A2 ·≈– A3)  à«π type
B ¡’≈—°…≥–¢Õßºπ—ß≈”µ—«™—ÈππÕ°¢Õßæ¬“∏‘πŸπ¢÷Èπ®“°·π«
≈”µ—«ª°µ‘ ·≈–‰¡à¡’™àÕß∑“ßµ‘¥µàÕ√–À«à“ß¿“¬„π bulbous
ending °—∫ ‘Ëß·«¥≈âÕ¡¿“¬πÕ°
 √ÿª: ®“°°“√»÷°…“¥â«¬ SEM æ¬“∏‘„∫‰¡âµ—∫ O. viverrini
√–¬–‡¡µ“‡´Õ√å§“‡√’¬∑’ËÕÕ°®“°∂ÿßÀÿâ¡¡’ tegumentary papilla
·µ°µà“ß°—π 4 ™π‘¥  à«π°“√»÷°…“¥â«¬ TEM ·¬° tegumentary
papilla ‰¥â 2 ™π‘¥ ‰¥â·°à ™π‘¥∑’Ë¡’ cilium ‡ âπ‡¥’¬« (uniciliated
papilla) ·≈–™π‘¥∑’Ë‰¡à¡’ cilium (non-ciliated papilla) ™π‘¥∑’Ë¡’
cilium  “¡“√∂·∫àß‰¥â‡ªìπÕ’° “¡°≈ÿà¡¬àÕ¬ ‚¥¬Õ“»—¬‚§√ß √â“ß
¿“¬„π¢Õß bulbous ending „π°“√»÷°…“¥â«¬ TEM æ∫ nerve
process ∑Õ¥µ—«µàÕ‡π◊ËÕß‰ª¬—ß bulbous ending ‡ªìπµ—« π—∫ πÿπ
«à“ tegumentary papilla ‡À≈à“π’Èπà“®–‡ªìπ sensory receptor
∑’Ë√—∫§«“¡√Ÿâ ÷°™π‘¥µà“ßÊ ¢Õßæ¬“∏‘ ¡’‡æ’¬ß tegumentary
papilla ™π‘¥∑’Ë 2 ∑’Ëæ∫„π SEM ∑’Ë —¡æ—π∏å°—∫ uniciliated papilla
™π‘¥ A1 ∑’Ëæ∫„π TEM ‡π◊ËÕß®“°æ∫∑’Ëµ”·Àπàß‡¥’¬«°—π§◊Õ
æ∫∫π¢Õ∫¢Õß oral sucker

processed and observed with a scanning and a transmis-

sion electron microscopes.

Results: SEM studies of tegumentary papillae identified

four types of papillae. Type I was a small conical papilla

with long cilium. Type II possessed short cilium and a larger

conical papilla than type I. Type III was characterized by

grouping of 2-3 conical papillae on a dome-shaped base

with variable length of the cilia. Type IV was non-ciliated

conical papilla and found solely on inner lip of the oral and

ventral suckers.

TEM observation revealed two types of

tegumantary papillae, ciliated (type A) and non-ciliated

(type B) papillae. Only one cilium was found in all ciliated

tegumantary papillae. Based on morphology of tegumentary

papillae and ultrastructures of the bulbous ending, the

ciliated papillae were further divided into three subtypes

(A1, A2 and A3). In type B, there was an elevation of the

tegument and the bulbous ending was lack communication

with the external surface.

Conclusions: As seen by SEM, there were four types of

tegumentary papillae of the excysted O. viverrini
metacercaria. By TEM observation, only two types of

tegumentary papillae, uniciliated and non-ciliated were

found. Based on internal structures of the bulbous ending,

the uniciliated tegumentary papillae were further divided

into three subtypes. The evidence of a nerve process

leading to the bulbous ending in the TEM study supported

that these tegumentary papillae may consider to serve as

a structure for sensory perception. Only the type II papilla

in SEM study and uniciliated papilla type A1 in TEM were

both located in the outer lip of the oral sucker. Therefore,

they might be the same type of papillae.

Key words: Opisthorchis viverrini, metaceraria, papillae,

SEM, TEM

∫∑π”

æ¬“∏‘∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§ opisthorchiasis „π§π‰¥â·°à
æ¬“∏‘„∫‰¡âµ—∫ Opisthorchis viverrini ´÷Ëßæ∫√–∫“¥Õ¬Ÿà„π
ª√–‡∑»·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ∫√‘‡«≥ ÕßΩíòß·¡àπÈ”‚¢ß
µÕπ≈à“ß ‰¥â·°à ª√–‡∑»‰∑¬ ≈“« °—¡æŸ™“ ·≈–µÕπ„µâ¢Õß

‡«’¬¥π“¡1,2 „πª√–‡∑»‰∑¬æ∫√–∫“¥¡“°„π¿“§µ–«—πÕÕ°-
‡©’¬ß‡Àπ◊Õ ‚¥¬‡©æ“–∑’Ë®—ßÀ«—¥¢Õπ·°àπ °“√µ‘¥‡™◊ÈÕæ¬“∏‘
O. viverrini ‡°‘¥®“°°“√√—∫ª√–∑“πÕ“À“√∑’Ë∑”®“°ª≈“¥‘∫„π
µ√–°Ÿ≈ª≈“µ–‡æ’¬π ‡™àπ °âÕ¬ª≈“ ≈“∫ª≈“  â¡ª≈“
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®àÕ¡ª≈“πâÕ¬ ‡ªìπµâπ ‡¡◊ËÕ§π∫√‘‚¿§‡π◊ÈÕª≈“∑’Ëªπ‡ªóôÕπ
µ—«ÕàÕπ√–¬–‡¡µ“‡´Õ√å§“‡√’¬¢Õßæ¬“∏‘‡¢â“‰ª µ—«ÕàÕπ∑’Ë¡’
∂ÿßÀÿâ¡ (encysted metacercaria) ®–∂Ÿ°¬àÕ¬„π°√–‡æ“–Õ“À“√
·≈–≈”‰ â‡≈Á° à«πµâπ ‰¥âµ—«ÕàÕπ‡√’¬°«à“ excysted metacercaria
·≈–‡¥‘π∑“ßºà“π∑àÕπÈ”¥’√«¡ (common bile duct) §◊∫§≈“π
µàÕ‰ª¬—ß∑àÕπÈ”¥’¿“¬„πµ—∫ (intra-hepatic duct)3 ·≈–Õ“»—¬Õ¬Ÿà
®π‡®√‘≠‡µ‘∫‚µ‡ªìπµ—«‡µÁ¡«—¬ °“√‡¥‘π∑“ß¢Õßæ¬“∏‘‡æ◊ËÕ¡“
¬—ß∑àÕπÈ”¥’πà“®–¡’‚§√ß √â“ß∑’Ë∑”Àπâ“∑’Ë√—∫§«“¡√Ÿâ ÷°∑’Ëºπ—ß
≈”µ—«¢Õßæ¬“∏‘

°“√»÷°…“∑’Ëºπ—ß≈”µ—«¢Õßæ¬“∏‘µ—«·∫πæ∫  tegumentary
papilla ®”π«π¡“° ·≈–¡’√“¬ß“π«à“ tegumentary papilla
‡À≈à“π’È ‡ªìπ sensory papilla4 ∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«¢âÕß°—∫°“√√—∫
§«“¡√Ÿâ ÷° ‚§√ß √â“ß¥—ß°≈à“«πà“®–‡ªìπµ—« ”§—≠∑’Ëπ”æ¬“∏‘
‡¢â“ Ÿà‚Œ µå°≈“ßÀ√◊Õ°“√‡§≈◊ËÕπ∑’Ë‡¢â“Õ“»—¬„π‚Œ µå ÿ¥∑â“¬
¡’°“√»÷°…“‚§√ß √â“ß¢Õßºπ—ß≈”µ—«¢Õßæ¬“∏‘„∫‰¡âµ—∫
O. viverrini „π√–¬–µ—«ÕàÕπ·≈–µ—«‡µÁ¡«—¬5  à«π°“√»÷°…“
≈—°…≥–¢Õß tegumentary papilla ¥â«¬ SEM ¢Õßæ¬“∏‘™π‘¥π’È
¡’‡æ’¬ß√“¬ß“π¢Õß Apinhasmit ·≈–§≥– „πªï 19936 ¬—ß‰¡à¡’
√“¬ß“π°“√»÷°…“‡°’Ë¬«°—∫ ultrastructure ¢Õß tegumentary
papilla „πæ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬¥â«¬
TEM

«—µ∂ÿª√– ß§å

1. »÷°…“√Ÿª√à“ß≈—°…≥– ¢Õß tegumentary papilla ¢Õß
æ¬“∏‘„∫‰¡âµ—∫™π‘¥ O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥

2. »÷°…“‚§√ß √â“ß¿“¬„π¢Õß tegumentary papilla ¢Õß
æ¬“∏‘„∫‰¡âµ—∫™π‘¥ O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π

«‘∏’°“√»÷°…“

1. °“√‡µ√’¬¡µ—«Õ¬à“ßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini  √–¬–
‡¡µ“‡´Õ√å§“‡√’¬

π”ª≈“„πµ√–°Ÿ≈ª≈“µ–‡æ’¬π (cyprinoid fish) ́ ÷Ëß‰¥â®“°
·À≈àß√–∫“¥„π®—ßÀ«—¥¢Õπ·°àπ¡“∫¥¥â«¬‡§√◊ËÕß∫¥‡π◊ÈÕ
ªíòπ≈–‡Õ’¬¥¥â«¬‡§√◊ËÕßªíòπº≈‰¡â π”‡π◊ÈÕª≈“‰ª¬àÕ¬¥â«¬  pepsin
0.25% HCl solution π”‰ª incubate „π shaking water bath
∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ·≈â«π”¡“
°√Õßºà“πµ–·°√ß∑’Ë¡’¢π“¥√Ÿ 850, 300 ·≈– 250 ‰¡‚§√‡¡µ√
µ“¡≈”¥—∫ ‡æ◊ËÕ·¬°°“°¢π“¥„À≠àÕÕ° ®“°π—Èππ”¡“°√Õß
¥â«¬µ–·°√ß´÷Ëß¡’§«“¡∂’Ë¢π“¥ 106 ‰¡‚§√‡¡µ√ π”‰ªµ°µ–°Õπ
„π “√≈–≈“¬ NaCl §«“¡‡¢â¡¢âπ 0.85% ·¬°‡Õ“‡©æ“–‡¡µ“-
‡´Õ√å§“‡√’¬¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini ¿“¬„µâ°≈âÕß “¡¡‘µ‘

(stereoscope) ‚¥¬‡≈◊Õ°‡©æ“–∑’Ë —ß‡°µ‡ÀÁπ oral sucker,
ventral sucker ™—¥‡®π ¿“¬„π≈”µ—«¡’‡¡Á¥ ’πÈ”µ“≈ °√–®“¬
Õ¬Ÿà‚¥¬∑—Ë«‰ª ·≈– excretory bladder ¡’·°√πŸ≈‡≈Á°Ê  ’πÈ”µ“≈¥”
·≈–µ—«ÕàÕπæ¬“∏‘∑’Ë‡§≈◊ËÕπ‰À«Õ¬à“ß√ÿπ·√ßÕ¬Ÿà¿“¬„π´’ µå7

®“°π—Èππ”‰ª¬àÕ¬ºπ—ßÀÿâ¡‚¥¬„™â “√≈–≈“¬ trypsin §«“¡‡¢â¡¢âπ
1% ª√–¡“≥ 30 π“∑’ ≈â“ßµ—«ÕàÕπæ¬“∏‘∑’ËÕÕ°®“°∂ÿßÀÿâ¡¥â«¬
πÈ”‡°≈◊Õ 3 §√—Èß ‡°Á∫‰«â„πµŸâ‡¬Áπ 4 Õß»“‡´≈‡´’¬  »÷°…“
tegumentary papilla ¢Õßµ—«ÕàÕπ√–¬–‡¡µ“‡´Õ√å§“‡√’¬¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ ·∫∫ àÕß°√“¥ ·≈–°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π

2. °“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ

2.1 ¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ»÷°…“¥â«¬ SEM
π”æ¬“∏‘®”π«π 20 µ—«∑’Ë·™à„π modified Karnovskyûs fixative
Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß ≈â“ß¥â«¬ 0.1 M phosphate buffer ·≈–
postfix ¥â«¬ osmium tetroxide 1% „π 0.1 M phosphate buffer
Õ¬à“ßπâÕ¬ 2 ™—Ë«‚¡ß ≈â“ß¥â«¬ 0.1 M phosphate buffer ∑”°“√
¥÷ßπÈ”ÕÕ°®“°µ—«Õ¬à“ß (dehydration) ¥â«¬·Õ≈°ÕŒÕ≈å§√—Èß≈–
15 π“∑’ ‚¥¬‡√‘Ë¡®“° 50% 70% 80% 90% 95% ·≈– 100%
(2 §√—Èß) µ“¡≈”¥—∫ ·™àµ—«Õ¬à“ß„π amyl acetate ®“°π—Èπ∑”„Àâ
µ—«Õ¬à“ß·Àâß¥â«¬‡§√◊ËÕß Critical Point Dryer (HITACHI HCP-2)
(CPD) ‚¥¬„™â§“√å∫Õπ‰¥ÕÕ°‰´¥å‡À≈«‡ªìπµ—«°≈“ß π”µ—«Õ¬à“ß
µ‘¥∫π metal stub ‡§≈◊Õ∫¥â«¬∑ÕßÀπ“ª√–¡“≥ 20-50
π“‚π‡¡µ√‚¥¬„™â‡§√◊ËÕß ion coater (Eiko IB3) π”µ—«Õ¬à“ß∑’Ë‰¥â
¡“»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥
(HITACHI S-3000N, S-3200N) ∑’Ë accelerating voltage 10 kV.
∫—π∑÷°¿“æ∑’ËµâÕß°“√

2.2 ¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß‡æ◊ËÕ»÷°…“¥â«¬ TEM
π”æ¬“∏‘ 20 µ—«∑’Ë·™à„π modified Karnovskyûs fixative
Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß ¡“≈â“ß¥â«¬ 0.1 M phosphate buffer
postfix ¥â«¬ osmium tetroxide 1% „π 0.1 M phosphate buffer
Õ¬à“ßπâÕ¬ 2 ™—Ë«‚¡ß ≈â“ß¥â«¬ 0.1 M phosphate ∑”°“√¥÷ß
πÈ”ÕÕ°®“°µ—«æ¬“∏‘¥â«¬·Õ≈°ÕŒÕ≈å ‚¥¬‡√‘Ë¡®“° 50%, 70%,
80%, 90%, 95% ·≈– 100% (2 §√—Èß) §√—Èß≈– 20 π“∑’ µ“¡
≈”¥—∫ ®“°π—Èπ π”æ¬“∏‘¡“ infiltration ¥â«¬ araldite ·≈â«π”
¡“Ωíß (embed) „πæ≈“ µ‘° (araldite) ‚¥¬„ àµ—«Õ¬à“ß „π flat
mold ·≈–Õ∫„π µŸâÕ∫ 60 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18 - 48
™—Ë«‚¡ß π” block µ—«Õ¬à“ß¡“µ—¥·µàßÀπâ“ block ·≈–µ—¥ semithin
section ¥â«¬ ultramicrotome ¬âÕ¡ Õß§√—Èß¥â«¬ 1% toluidine
blue ·≈– 1% basic fushin À“µ”·Àπàß∑’ËµâÕß°“√ ·≈–µ—¥‚¥¬
section ∫“ß 60-90 π“‚π‡¡µ√ ‡°Á∫µ—«Õ¬à“ß¥â«¬ copper grid
¬âÕ¡¥â«¬ uranyl acetate ·≈– lead citrate Õ¬à“ß≈– 30 π“∑’
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π”µ—«Õ¬à“ß¡“»÷°…“·≈– ∂à“¬¿“æ¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫
 àÕßºà“π¥â«¬‡§√◊ËÕß HITACHI H 600 electron microscope ∑’Ë
accelerating voltage 75 kV.

º≈°“√»÷°…“

≈—°…≥–¢Õß sensory papilla ®“°°“√»÷°…“¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥

æ∫ tegumentary papilla °√–®“¬Õ¬Ÿà√Õ∫µ—« ¡’≈—°…≥–
‡ªìπªÿÉ¡πŸπ¢÷Èπ¡“®“°º‘«¢Õßµ—«æ¬“∏‘ ®“°√Ÿª√à“ß≈—°…≥–
¿“¬πÕ°·≈–§«“¡¬“«¢Õß cilium ·∫àß tegumentary papilla
‰¥â‡ªìπ 4 ™π‘¥ (µ“√“ß∑’Ë 1) ™π‘¥∑’Ë 1 ¡’ cilium ¬“«‡ âπ‡¥’¬«

¬◊ËπÕÕ°¡“®“°∞“π∑’Ë¡’≈—°…≥–‡ªìπªÿÉ¡πŸπ‡≈Á°´÷Ëß‡°‘¥®“°°“√
¬°µ—«¢÷Èπ‡≈Á°πâÕ¬¢Õßºπ—ß≈”µ—« (small papilla with long
cilium) cilium ¡’§«“¡¬“« ª√–¡“≥ 2.90-5.61 ‰¡‚§√‡¡µ√
·≈–¡’∞“π°«â“ßª√–¡“≥ 1.35-1.62 ‰¡‚§√‡¡µ√ cilium ™π‘¥π’È
¡’§«“¡¬“«°«à“ cilium ™π‘¥Õ◊ËπÊ æ∫ papilla ™π‘¥∑’Ë 1 ª√–¡“≥
8 ªÿÉ¡ ‡√’¬ßµ—«‡ªìπ«ßÕ¬Ÿà√Õ∫Ê ™àÕß¢—∫∂à“¬¢Õß‡ ’¬ (excretory
pore) ¢Õßµ—«æ¬“∏‘ (√Ÿª∑’Ë 1) ·≈–æ∫∑’Ë∫√‘‡«≥ 1/5 ∑“ß¥â“π∑â“¬
¢Õß≈”µ—« ™π‘¥∑’Ë 2 (√Ÿª∑’Ë 2) ‡ªìπªÿÉ¡πŸπ¡’ cilium  —Èπ‡ âπ‡¥’¬«
¬◊ËπÕÕ°¡“ ®“°∞“π∑’Ë¡’≈—°…≥–‡ªìπªÿÉ¡πŸπ„À≠à√Ÿª°√«¬§«Ë”
(large conical papilla with short cilium) ¡’∞“π°«â“ßª√–¡“≥
0.62-2.50 ‰¡‚§√‡¡µ√ ·≈– cilium ¬“«ª√–¡“≥ 1.87-3.40

µ“√“ß∑’Ë 1  √ÿª™π‘¥ ¢π“¥ ·≈–µ”·Àπàß∑’Ëæ∫ tegumenatry papillae ¢Õß O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬®“°°“√»÷°…“¥â«¬
SEM

Type I small papilla with long cilium 1.35-1.62 - √Õ∫Ê excretory pore
- ∫√‘‡«≥µ”·Àπàß 4/5 ¢Õß≈”µ—«®π∂÷ß

ª≈“¬ ÿ¥∑“ß¥â“π∑â“¬
Type II large conical papilla with short 0.62-2.50 - ∫√‘‡«≥ à«πÀπâ“∑“ß¥â“π∑âÕß·≈–

cilium ∑“ß¥â“πÀ≈—ß
- µ”·Àπàß√Õ∫Ê oral sucker

Type III multiconical papilla on 2.90-5.90 - ∫√‘‡«≥ à«πÀπâ“∑“ß¥â“π∑âÕß·≈–
a dome-shaped base with cilia ∑“ß¥â“πÀ≈—ß

-  Õß¢â“ß¢Õß≈”µ—«
Type IV non-ciliate with conical papilla 2.38-3.57 - ¢Õ∫¥â“π„π¢Õß oral sucker

·≈– ventral sucker

™π‘¥ √Ÿª√à“ß≈—°…≥– §«“¡¬“«∞“π(‰¡‚§√‡¡µ√) µ”·Àπàß∑’Ëæ∫

√Ÿª∑’Ë 1 A low magnification scanning electron micrograph
(SEM) of O. viverrini metacercaria, showing the tegumentary
papillae (Pa I) surrounding the excretory pore (Ep).(x 3500)

√Ÿª∑’Ë 2 ‹Scanning electron micrograph of the O. viverrini
metacercaria, demonstrating the tegumentary papillae types
2 and 3 (Pa II and Pa III) on the ventral surface. (x 9000)
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√Ÿª∑’Ë 3 The arrangement  of papilla type 2 (Pa II) around the
oral sucker  (OS). Pa III is also found adjacent to Pa ll. (x
7500)

√Ÿª∑’Ë 4 Type 4 (Pa IV) tegumentary papillae are circularly
arranged at the inner edge of the ventral sucker (VS). (x
3100)

√Ÿª∑’Ë 5 Longitudinal section of the uniciliated papilla type A1 with a cilium (c). The tegumentary collars surrounding the lower
part of the cilium. Numerous electron lucent vesicles (white arrow) were observed within the bulbous ending.
(x 30000)
√Ÿª∑’Ë 6 Next section from figure 5. Note the large and long rootlet (white arrow) within the bulbous ending  and a nerve fiber
(black arrow). (x 57000)
√Ÿª∑’Ë 7 Longitudinal section of uniciliated  tegumentary papilla type A2. Bulbous ending containing 2 electron dense collars
(col), mitochondria (m) and basal body (b) at the base of the cilium (c). (x 49000)
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‰¡‚§√‡¡µ√ æ∫·Ààß≈–ª√–¡“≥ 6-9 ªÿÉ¡∑’Ë∫√‘‡«≥ à«πÀπâ“∑“ß
¥â“π∑âÕß·≈–∑“ß¥â“πÀ≈—ß¢Õßµ—«æ¬“∏‘ ́ ÷Ëß®—¥‡√’¬ßµ—«‡ªìπ·π«
µ“¡¬“«¢Õß≈”µ—« πÕ°®“°π’È¬—ßæ∫√Õ∫Ê oral sucker (√Ÿª∑’Ë
3) ‚¥¬‡√’¬ßµ—«‡ªìπ«ß 2 «ß «ß≈– 5 ªÿÉ¡ ´÷Ëß papilla ∫√‘‡«≥π’È¡’
¢π“¥‡≈Á°°«à“∑’Ëæ∫∫√‘‡«≥¥â“π∑âÕß·≈–¥â“πÀ≈—ß ™π‘¥∑’Ë 3 ‡ªìπ
ªÿÉ¡πŸπ 2-4 ªÿÉ¡ Õ¬Ÿà∫π∞“ππŸπ dome shape ¢π“¥„À≠à‡¥’¬«°—π
(√Ÿª∑’Ë 2, 3) ∞“π°«â“ßª√–¡“≥ 2.90-5.90 ‰¡‚§√‡¡µ√
·µà≈–ªÿÉ¡¡’ cilium ∑’Ë¡’§«“¡¬“«·µ°µà“ß°—π cilium ™π‘¥ —Èπ¡’
§«“¡¬“«ª√–¡“≥ 0.52 ‰¡‚§√‡¡µ√  à«π cilium ™π‘¥¬“«¡’
§«“¡¬“«ª√–¡“≥ 2.28 ‰¡‚§√‡¡µ√ ¢π“¥¢ÕßªÿÉ¡ papilla ∫π
∞“ππŸπ¡’¢π“¥„°≈â‡§’¬ß°—πª√–¡“≥ 0.67 ‰¡‚§√‡¡µ√ papilla
™π‘¥π’È‡√’¬ßµ—«‡ªìπ·π«µ“¡¬“«¢Õß≈”µ—«∑’Ë¥â“πÀ≈—ß·≈–¥â“π
∑âÕß ·Ààß≈– 6-9 ªÿÉ¡ ·≈–¬—ßæ∫∑’Ë¥â“π¢â“ß≈”µ—«ª√–¡“≥ 8-
10 ªÿÉ¡ ´÷Ëß¡’¢π“¥„À≠à°«à“∑’Ëæ∫∫√‘‡«≥Õ◊ËπÊ
¥â“π∑âÕß¢Õßæ¬“∏‘ ¡—°æ∫ papilla ™π‘¥∑’Ë 3 °√–®“¬Õ¬Ÿà„°≈âÊ
™π‘¥∑’Ë 2  à«π papilla ™π‘¥∑’Ë 4 (√Ÿª∑’Ë 4) ‡ªìπªÿÉ¡πŸπ√Ÿª°√«¬
§«Ë”‡¥’Ë¬«‰¡à¡’ cilium (non-ciliated with conical papilla) æ∫
‡©æ“–∑’Ë¢Õ∫¥â“π„π¢Õß oral ·≈– ventral sucker ·Ààß≈–
ª√–¡“≥ 4 ªÿÉ¡ ‚¥¬·µà≈–ªÿÉ¡¡’∞“π°«â“ßª√–¡“≥ 2.38-3.57
‰¡‚§√‡¡µ√ ·≈– Ÿß 2.14 ‰¡‚§√‡¡µ√
≈—°…≥–¢Õß sensory papilla ®“°°“√»÷°…“¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π

æ∫ sensory papilla ª√–°Õ∫¥â«¬ bulbous ending
¡’≈—°…≥–‡ªìπ√Ÿª‚¥¡·∑√°µ—«ºà“π™—Èπ°≈â“¡‡π◊ÈÕ ·≈– basal
lamina ·≈–Õ¬Ÿà„π™—Èπºπ—ß≈”µ—«™—ÈππÕ° ·∫àß‡ªìπ 2 ™π‘¥ ‰¥â·°à
™π‘¥¡’ cilium ‡ âπ‡¥’¬« (uniciliated papilla) ·≈–™π‘¥‰¡à¡’

cilium (non-ciliated papilla) ‚¥¬™π‘¥∑’Ë¡’ cilium  “¡“√∂·∫àß
µ“¡‚§√ß √â“ß¿“¬„π‰¥â 3 ™π‘¥¬àÕ¬ §◊Õ A1, A2 ·≈– A3  ™π‘¥
A1 (√Ÿª∑’Ë 5) æ∫∑’Ë¢Õ∫πÕ°¢Õß ventral sucker ¡’ cilium ¬“«
¬◊ËπÕÕ°¡“®“° bulbous ending ‚¥¬‰¡à¡’ membrane ¢Õß
tegument Àÿâ¡Õ¬Ÿà ¡’ tegument collar ¬°µ—« Ÿß¢÷Èπ‡≈Á°πâÕ¬
®“°ºπ—ß≈”µ—« æ∫ electron dense area ∑’Ëª≈“¬¢Õß cilium
¿“¬„π bulbous ending æ∫ septate desmosome ‡™◊ËÕ¡
√–À«à“ßºπ—ß¢Õß bulbous ending ∑’Ë∫√‘‡«≥ electron dense collar
°—∫ tegumentary membrane ∑’ËÕ¬Ÿàµ√ß°—π¢â“¡ æ∫ cross-
striated rootlet ¢π“¥„À≠à ‚¥¬¡’ basal body ‡ªìπµ—«¬÷¥
cilium ‰«â°—∫ rootlet ¡’ electron lucent vesicle ®”π«π¡“°
Õ¬Ÿà„π bulbous ending ∫√‘‡«≥ à«π≈à“ß¢Õß bulbous ending
´÷Ëß∫√‘‡«≥¥—ß°≈à“«‡ªìπ™à«ßµàÕ√–À«à“ß bulbous ending °—∫
ºπ—ß≈”µ—«™—Èπ„π æ∫‚§√ß √â“ß§≈â“¬ª≈“¬ª√– “∑¬◊Ëπºà“π™—Èπ
°≈â“¡‡π◊ÈÕ·≈–™—Èπ basal lamina µàÕ‡π◊ËÕß°—∫ à«πª≈“¬¢Õß
bulbous ending (√Ÿª∑’Ë 6) ™π‘¥ A2 ¡’ cilium  —Èπ¬◊Ëπºà“πºπ—ß
≈”µ—«™—ÈππÕ°¢÷Èπ¡“ ‚¥¬¡’ tegument collar ¬◊Ëπ¢÷Èπ¡“≈âÕ¡√Õ∫
cilium ́ ÷Ëß§«“¡ Ÿß¢Õß tegument collar ‡°◊Õ∫‡∑à“°—∫§«“¡¬“«
¢Õß cilium „π™àÕß«à“ß√–À«à“ß tegument collar æ∫ electron
lucent vesicle ∑’Ëª≈“¬ ÿ¥¢Õß cilium ¡’·∂∫ ’¥”‡¢â¡ ¿“¬„π
bulbous ending ª√–°Õ∫¥â«¬ mitochondria, electron lucent
vesicle, electron dense collar  ÕßÕ—π ́ ÷Ëßæ∫«à“ electron dense
collar Õ—π∫π„À≠à°«à“Õ—π∑’ËÕ¬Ÿà∂—¥≈ß¡“ ·≈–æ∫ basal body
∑’Ë∞“π¢Õß cilium (√Ÿª∑’Ë 7) ™π‘¥ A3 ¡’ tegument collar
§àÕπ¢â“ßÀπ“≈âÕ¡√Õ∫ cilium ∑’Ë¬◊Ëπ¢÷Èπ¡“ ´÷Ëß tegument collar
∑’Ë≈âÕ¡√Õ∫π’È Ÿß‡æ’¬ß§√÷ËßÀπ÷Ëß¢Õß§«“¡¬“«¢Õß cilium ·≈–

√Ÿª∑’Ë 8 Longitudinal section through a type A3 papilla. Note
the thick tegumentary collar (white arrow) surrounding the
cilium. Within the bulbous ending, 2 electron dense collars
(col) and basal body (b) were noted. (x 38000)

√Ÿª∑’Ë 9 Non-ciliated tegumentary papilla (type B) which
bulbous ending not communicating with the tegumentary
surface. (x 40000)
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¡’ electron dense area ∑’Ëª≈“¬ ÿ¥¢Õß cilium ¿“¬„π bulbous
ending ª√–°Õ∫¥â«¬ mitochondria, electron lucent vesicle,
electron dense collar ¢π“¥„À≠à ÕßÕ—π ·≈–‰¡àæ∫ rootlet
¿“¬„π°√–‡ª“– ·µàæ∫ basal body ·≈– basal plate ∫“ßÊ
«“ßµ—Èß©“°°—∫ axoneme ∞“π¢Õß cilium æ∫ papilla ™π‘¥π’È∑’Ë
¥â“πÀ≈—ß·≈–¥â“π∑âÕß∫√‘‡«≥ à«πÀπâ“¢Õß≈”µ—«æ¬“∏‘
∑’Ë·°π°≈“ß¢Õß cilium æ∫‚§√ß √â“ß ‡ªìπ≈—°…≥–¢Õß
microtubule (√Ÿª∑’Ë 8)  à«π™π‘¥ B ‡ªìπ sensory papilla ·∫∫
‰¡à¡’ cilium (non-ciliated papilla) (√Ÿª∑’Ë 9) ºπ—ß≈”µ—«™—ÈππÕ°
¢Õßæ¬“∏‘πŸπ¢÷Èπ®“° bulbous ending ¥—πµ—« Ÿß¢÷Èπ®“°·π«
≈”µ—«ª°µ‘‚¥¬∑’Ë¬—ß¡’ºπ—ß≈”µ—«ª°§≈ÿ¡Õ¬Ÿà ®÷ß‰¡à¡’™àÕß∑“ß∑’Ë
µ‘¥°—π√–À«à“ß¿“¬„π°√–‡ª“–·≈– ‘Ëß·«¥≈âÕ¡¿“¬πÕ°
¿“¬„π bulbous ending ª√–°Õ∫¥â«¬ electron lucent vesicle,
septate desmosome ·≈– electron dense collar  ÕßÕ—π∑’Ë
 à«π∫π ÿ¥¢Õß bulbous ending æ∫ papilla ™π‘¥π’È∑’Ë∫√‘‡«≥
 à«πÀπâ“∑“ß¥â“πÀ≈—ß¢Õß≈”µ—«æ¬“∏‘

«‘®“√≥å

√Ÿª√à“ß≈—°…≥–¢Õß tegumentary papilla ∑’Ë»÷°…“¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥¢Õßæ¬“∏‘¡’§«“¡·µ°µà“ß
°—π„π·µà≈–√–¬–·≈– “¬æ—π∏ÿå ¡’√“¬ß“π«à“ tequmentary
papilla ‡À≈à“π’È ‡ªìπ sensory papilla ∑”Àπâ“∑’Ë‡ªìπ sensory
receptor ¢Õßæ¬“∏‘ ‡™àπ √–¬–‡´Õ√å§“‡√’¬¢Õß Creppidostomum
sp. æ∫ sensory papilla 7 ™π‘¥8, Echinostoma caproni æ∫
sensory papilla 2 ™π‘¥9 „π√–¬–‡¡µ“‡´Õ√å§“‡√’¬ ¡’°“√»÷°…“„π
Metagonimus  miyatai æ∫ sensory papilla 2 ™π‘¥10  à«π„π
Himasthla alincia æ∫ sensory papilla 2 ™π‘¥ ∑—Èß„π√–¬–‡¡
µ“‡´Õ√å§“‡√’¬·≈–µ—«‡µÁ¡«—¬11 Fujino4 »÷°…“ sensory papilla
¢Õßæ¬“∏‘„∫‰¡âµ—∫ Clonorchis sinensis √–¬–µ—«ÕàÕπ∑’Ë‡æ‘ËßÕÕ°
®“°∂ÿßÀÿâ¡, √–¬–µ—«ÕàÕπ 1  —ª¥“Àå ·≈–µ—«‡µÁ¡«—¬ ®“°°“√
»÷°…“æ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–‡¡µ“‡´Õ√å§“‡√’¬„π
§√—Èßπ’Èæ∫ tegumentary papilla ́ ÷Ëß¡’≈—°…≥–§≈â“¬°—∫∑’Ë√“¬ß“π
«à“‡ªìπ sensory papilla ∑—ÈßÀ¡¥ 4 ™π‘¥ ‰¥â·°à ™π‘¥∑’Ë 1 ¡’
cilium ¬“«‡ âπ‡¥’¬«¬◊ËπÕÕ°¡“®“°∞“π∑’Ë¡’≈—°…≥–‡ªìπªÿÉ¡
πŸπ‡≈Á°¡’∞“π°«â“ßª√–¡“≥ 1.35-1.62 ‰¡‚§√‡¡µ√ ·≈–™π‘¥
∑’Ë 2 ‡ªìπªÿÉ¡πŸπ„À≠à√Ÿª°√«¬ §«Ë”¢π“¥∞“π°«â“ßª√–¡“≥
0.62-2.50 ‰¡‚§√‡¡µ√ ´÷Ëß∑—Èß™π‘¥ ∑’Ë 1 ·≈–™π‘¥∑’Ë 2 §≈â“¬°—∫
™π‘¥ A ∑’Ë¡’ cilium ¬“«‡ âπ‡¥’Ë¬«∑’Ë∑”°“√»÷°…“‚¥¬ Apinhasmit
·≈–§≥– (1993)6 ·µà¡’∞“π∑’Ë „À≠à°«à“ (3.12 ‰¡‚§√‡¡µ√)
„π°“√»÷°…“§√—Èßπ’Èæ∫«à“ cilium ¡’§«“¡¬“«·µ°µà“ß°—π ®÷ß·∫àß
unicilate papilla ‡ªìπ 2 ™π‘¥ §◊Õ ™π‘¥∑’Ë 1 ¡’§«“¡¬“«ª√–¡“≥
1.35-1.62 ‰¡‚§√‡¡µ√ ·≈–™π‘¥∑’Ë 2 ¡’§«“¡¬“«ª√–¡“≥ 2.90-
5.61 ‰¡‚§√‡¡µ√ √Ÿª√à“ß¢Õß sensory papilla ™π‘¥∑’Ë 2 ‡ªìπ

ªÿÉ¡πŸπ„À≠à√Ÿª°√«¬§«Ë” §≈â“¬°—∫ sensory papilla ∑’Ëæ∫„π
Clonorchis sinensis 4 ·≈– Fasciola hepatica12,13  à«π unicilate
papilla ∑’Ë¡’ cilium ¬“«‡ âπ‡¥’Ë¬« (™π‘¥∑’Ë 1) æ∫∑’Ë∫√‘‡«≥√Õ∫Ê
excretory pore ‡À¡◊Õπ°—∫ ™π‘¥ A ∑’Ë∑”°“√»÷°…“‚¥¬
Apinhasmit ·≈–§≥–6 ·µà„π°“√»÷°…“§√—Èßπ’Èæ∫ unicilate
papilla ™π‘¥π’È∑’Ë¥â“π∑âÕß∫√‘‡«≥ 1/5 ∑“ß¥â“π∑â“¬¢Õß≈”µ—«¥â«¬
 à«π™π‘¥∑’Ë 2 ∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È ¡’°“√®—¥‡√’¬ßµ—«‡ªìπ·∂«
µ“¡·π«¬“«¢Õß≈”µ—« æ∫∑—Èß¥â“πÀ≈—ß ¥â“π∑âÕß ·≈–¥â“π¢â“ß
¢Õß≈”µ—« ™π‘¥∑’Ë 3 tegumentary papilla ∑’Ë¡’√Ÿª√à“ß‡ªìπªÿÉ¡πŸπ
2-4 ªÿÉ¡ µ—ÈßÕ¬Ÿà∫π∞“π dome shape ¢π“¥„À≠àÕ—π‡¥’¬«°—π
¡’∞“π°«â“ßª√–¡“≥ 2.90-5.90 ‰¡‚§√‡¡µ√ ´÷Ëß¢π“¥·≈–√Ÿª
√à“ß§≈â“¬°—π°—∫ ™π‘¥ B ∑’Ë‡ªìπ°≈ÿà¡ papilla 2-4 ªÿÉ¡ «“ßÕ¬Ÿà
∫π∞“π∑’Ë¡’√Ÿª√à“ß dome shape (¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 3.41-
5.0 ‰¡‚§√‡¡µ√)6 πÕ°®“°π’È tegumentary papilla ™π‘¥π’È¬—ß
§≈â“¬°—∫∑’Ëæ∫„πæ¬“∏‘„∫‰¡âµ—∫™π‘¥ Clonorchis sinensis 4

Õ’°¥â«¬ ™π‘¥∑’Ë 4 ‡ªìπ tegumentary papilla ∑’Ë¡’≈—°…≥–‡ªìπ
ªÿÉ¡πŸπ‡¥’Ë¬«¢π“¥ „À≠à‰¡à¡’ cilium §«“¡°«â“ß∞“πª√–¡“≥
2.38-3.57 ‰¡‚§√‡¡µ√ √Ÿª√à“ß§≈â“¬°—∫ ™π‘¥ C (‡ âπºà“π
»Ÿπ¬å°≈“ß¬“« 3.21 ‰¡‚§√‡¡µ√) „π°“√»÷°…“¢Õß Apinhasmit
·≈–§≥–• ·≈–¬—ß¡’√Ÿª√à“ß§≈â“¬°—∫ tegumentary papilla
∑’Ëæ∫„πæ¬“∏‘„∫‰¡âµ—∫ ™π‘¥ Clonorchis sinensis4 ·≈–
F. hepatica12,13 „π°“√»÷°…“ §√—Èßπ’È tegumentary papilla ™π‘¥
∑’Ë 4 ¡’°“√°√–®“¬µ—«‡ªìπ«ß∑’Ë¢Õ∫¢Õß oral ·≈– ventral sucker
¢≥–∑’Ë√“¬ß“π°“√»÷°…“ Õ◊ËπÊ æ∫‡©æ“–∑’Ë ventral sucker
‡∑à“π—Èπ6,12,13 tegumentary papilla ™π‘¥∑’Ë 1-3 ‡ªìπ™π‘¥∑’Ë¡’
cilium ‡™◊ËÕ«à“ sensory papilla ‡À≈à“π’È∑”Àπâ“∑’Ë‡ªìπ mechanore-
ceptor ·≈– tangoreceptor  ”À√—∫ light touch6 „π¢≥–∑’Ë
tegumentary papilla ™π‘¥ non-ciliated ´÷Ëßæ∫∑’Ëµ”·Àπàß oral
·≈– ventral sucker π—Èπ ®÷ßπà“®–∑”Àπâ“∑’Ë√—∫§«“¡√Ÿâ ÷°
‡°’Ë¬«°—∫·√ß°¥ ·≈–√—∫§«“¡√Ÿâ ÷°‡°’Ë¬«°—∫°“√√—∫ —¡º— √–À«à“ß
æ¬“∏‘°—∫‚Œ µå6 ®“°°“√»÷°…“„π√–¬–µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘
Clonorchis sinensis4 ·≈– O. viverrini6 æ∫«à“¡’™π‘¥¢Õß
tegumentary papilla ‡À¡◊Õπ„π√–¬–‡¡µ“‡´Õ√å§“‡√’¬ ·µà¡’
¢π“¥„À≠à¢÷Èπ  à«π°“√°√–®“¬·≈–°“√®—¥‡√’¬ßµ—«¢Õß
tegumentary papilla §ß‡¥‘¡ ´÷ËßÕ“® √ÿª ‰¥â«à“°“√®—¥‡√’¬ßµ—«
¢Õß tegumentary papilla ¢Õßæ¬“∏‘„∫‰¡âµ—∫ O. viverrini ¡’
√Ÿª·∫∫∑’Ë·πàπÕπ

°“√»÷°…“®ÿ≈°“¬«‘¿“§¢Õß sensory papilla ¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕßºà“π (TEM) „πæ¬“∏‘„∫‰¡âµ—∫
O. viverrini „π√–¬–‡¡µ“‡´Õ√å§“‡√’¬¬—ß‰¡à¡’ºŸâ»÷°…“¡“°àÕπ
º≈°“√»÷°…“§√—Èßπ’È®”·π° sensory papilla ÕÕ°‡ªìπ 2 ™π‘¥
§◊Õ ™π‘¥ A ‡ªìπ sensory papilla ∑’Ë¡’ cilium ‡ âπ‡¥’¬« ·≈–™π‘¥
B ´÷Ëß‰¡àæ∫ cilium ™π‘¥ A ·∫àß‡ªìπ°≈ÿà¡¬àÕ¬‰¥âÕ’° 3 °≈ÿà¡
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°¡≈«√√≥ ®ß ¡™—¬ ·≈–§≥– Kamonwan Jongsomchai, et al.

™π‘¥ A1 §≈â“¬°—∫ papilla receptor ¢Õß Clonorchis sinensis
™π‘¥ A4 ™π‘¥  à«πA2 ¡’ cilium  —Èπ¬◊Ëπ∑–≈ÿºà“πºπ—ß™—ÈππÕ°
¢÷Èπ¡“∑’Ëª≈“¬ ÿ¥¢Õß cilium ¡’·∂∫ ’¥”‡¢â¡ ‚§√ß √â“ß¥—ß°≈à“«
´÷Ëß§≈â“¬°—∫ Nicolla gallica „π√–¬–‡´Õ√å§“‡√’¬13 ·≈–
Diplostomum pseudospathaceum √–¬–‡´Õ√å§“‡√’¬15 ™π‘¥ A3
¡’ tegument collar §àÕπ¢â“ßÀπ“·≈– Ÿß≈âÕ¡√Õ∫ cilium
¡’≈—°…≥–‚§√ß √â“ß¢Õß bulbous ending §≈â“¬°—∫√“¬ß“π°“√
»÷°…“„π Diplostomum pseudospathaceum √–¬–‡´Õ√å§“‡√’¬15

·≈– Bunodera sp.8 ™π‘¥ B ‡ªìπ non-ciliated sensory papilla
∑’Ë¡’≈—°…≥–§≈â“¬°—∫„π√–¬–‡¡µ“‡´Õ√å§“‡√’¬¢Õß Clonorchis
sinensis4 ·≈– Diplostomum pseudospathaceum √–¬–‡´Õ√å
§“‡√’¬14 „π  Diplostomum pseudospathaceum √–¬–
‡´Õ√å§“‡√’¬ ·¬° sensory papilla ‰¥â∂÷ß 13 ™π‘¥ ®“°‚§√ß √â“ß
¿“¬„π¢Õß sensory papilla ·≈–µ”·Àπàß∑’Ëæ∫ —ππ‘…∞“π
‰¥â«à“‚§√ß √â“ß‡À≈à“π’È¡’Àπâ“∑’Ë√—∫§«“¡√Ÿâ ÷°‡°’Ë¬«°—∫√—∫§«“¡
√Ÿâ ÷° —¡º—  (tangoreceptor)15

º≈°“√»÷°…“®ÿ≈°“¬«‘¿“§¢Õß tegumentary papilla ¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ (SEM) ®“°√Ÿª√à“ß
≈—°…≥–¿“¬πÕ°¢Õß tegumentary papilla ‰¡à “¡“√∂∫Õ°
§«“¡ —¡æ—π∏å√–À«à“ß tegumentary papilla ∑’Ëæ∫„π SEM °—∫
∑’Ëæ∫„π°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫
 àÕßºà“π (TEM) ‰¥âÕ¬à“ß™—¥‡®π µâÕßÕ‘ß°—∫µ”·Àπàß∑’Ëæ∫
tegumentary papilla ‡ªìπ®ÿ¥ —ß‡°µ√à«¡¥â«¬  —ππ‘…∞“π‰¥â«à“
tegumentary papilla ™π‘¥∑’Ë 2 ∑’Ëæ∫„π SEM πà“®–‡ªìπ™π‘¥
‡¥’¬«°—π°—∫ uniciliated papilla ™π‘¥ A1 ∑’Ëæ∫„π TEM ‡π◊ËÕß®“°
æ∫∑’Ëµ”·Àπàß‡¥’¬«°—π§◊Õæ∫∫π¢Õ∫¢Õß oral sucker  à«π™π‘¥
∑’Ë 4 ∑’Ëæ∫„π SEM ·¡â«à“®–¡’≈—°…≥–‡ªìπ non-ciliated
§≈â“¬°—π°—∫™π‘¥ B ∑’Ëæ∫„π°“√»÷°…“¥â«¬ TEM ·µàµ”·Àπàß
∑’Ëæ∫‰¡à —¡æ—π∏å°—π®÷ß‰¡à “¡“√∂ √ÿª‰¥â«à“‡ªìπ tegumentary
papilla ™π‘¥‡¥’¬«°—π ®“°°“√æ∫‚§√ß √â“ß∑’Ë¡’≈—°…≥–¢Õß
nerve process ¬◊ËπµàÕ‡π◊ËÕß‰ª¬—ß bulbous ending ‡ªìπ°“√
∫àß∫Õ°«à“ tegumentary papilla ‡À≈à“π’È‡ªìπ sensory receptor
∑’Ë∑”Àπâ“∑’Ë‡ªìπ mechanoreceptor ·≈– chemoreceptor √—∫§«“¡
√Ÿâ ÷°µà“ßÊ ®“°¿“¬πÕ°6,15 ‡æ◊ËÕπ”∑“ß‡¡µ“‡´Õ√å§“‡√’¬‡¥‘π∑“ß
‰ª¬—ß∑àÕπÈ”¥’¿“¬„πµ—∫  à«π™π‘¥ non-ciliated papilla ´÷Ëß‰¡à¡’
∑“ßµ‘¥µàÕµàÕ°—∫ ‘Ëß·«¥≈âÕ¡¿“¬πÕ° πà“®–‡ªìπ sensory
receptor ∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫ mechanoreceptor √—∫§«“¡√Ÿâ ÷°
µàÕ·√ß°¥ (pressure)6

 √ÿª

º≈°“√»÷°…“¥â«¬ SEM æ¬“∏‘„∫‰¡âµ—∫ O. viverrini √–¬–
‡¡µ“‡´Õ√å§“‡√’¬∑’ËÕÕ°®“°∂ÿßÀÿâ¡ æ∫ tegumentary papilla
·µ°µà“ß°—π 4 ™π‘¥ ·µà≈–™π‘¥æ∫∑’Ëµ”·Àπàß·µ°µà“ß°—π

·≈–¡’√Ÿª·∫∫°“√°√–®“¬∑’Ë‡ªìπ·∫∫·ºπ ®“°°°“√»÷°…“¥â«¬
TEM  “¡“√∂·∫àß tegumentary papilla ‰¥â‡ªìπ 2 ™π‘¥ §◊Õ
™π‘¥∑’Ë¡’ cilium ·≈–‰¡à¡’ cilium ™π‘¥∑’Ë¡’ cilium Õ“»—¬≈—°…≥–
‚§√ß √â“ß¿“¬„π¢Õß bulbous ending ·∫àß‰¥â‡ªìπÕ’° 3 °≈ÿà¡¬àÕ¬
¡’‡æ’¬ß tegumentary papilla ™π‘¥∑’Ë 2 ∑’Ëæ∫„π SEM ∑’Ë —ππ‘…∞“π
‰¥â«à“‡ªìπ™π‘¥‡¥’¬«°—∫ uniciliated papilla ™π‘¥ A1 „π TEM
‡æ√“–æ∫∑’Ëµ”·Àπàß‡¥’¬«°—π §◊Õ ∑’Ë¢Õ∫πÕ°¢Õß oral sucker
°“√æ∫‚§√ß √â“ß∑’Ë§≈â“¬ nerve process ∑’Ë¡’ bulbous ending
™à«¬ π—∫ πÿπ«à“ tegumentary papilla ‡ªìπ‚§√ß √â“ß∑’Ë√—∫§«“¡
√Ÿâ ÷°®“°¿“¬πÕ°
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