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Abstract

Combination pattern of collecting ducts into papillary ducts of kidney in dog, pig and buffalo was

revealved to be the same though the external morphology of those animalsû kidneys were different. The

papillary duct of dogûs kidney was connected through renal crest, while it was connected through renal

papilla and renal calyx in pig and bufffalo. However, the epithelial cell lining collecting duct and papillary

duct of those three animals was found to contain neutral glycoconjugates with galactose, α - L › fucose

and N › acetylglucosamine residues. Furthermore, the staining intensity of such glycoconjugates in the

cell of collecting duct was higher than that in the cell of papillary duct
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∫∑§—¥¬àÕ

·¡â≈—°…≥–¿“¬πÕ°·≈–¿“¬„π¢Õß‰µ ÿπ—¢  ÿ°√ ·≈–°√–∫◊Õ ®–¡’§«“¡·µ°µà“ß°—π ·µà

·∫∫·ºπ°“√√«¡°—π¢Õß collecting duct ‰ª‡ªìπ papillary duct ®–§≈â“¬§≈÷ß°—π‚¥¬ collecting duct

À≈“¬Ê ‡ âπ®–√«¡°—π‡ªìπ papillary duct  —ÈπÊ æ∫«à“ µ”·Àπàß‡∑‡¢â“¢Õß papillary duct ®–µà“ß°—π

‚¥¬ papillary duct „π‰µ ÿπ—¢®–‡∑‡¢â“∫√‘‡«≥ renal crest ·µà papillary duct „π‰µ ÿ°√·≈–°√–∫◊Õ®–‡∑‡¢â“

renal papilla ·≈– renal calyx πÕ°®“°π’È¬—ßæ∫ glycoconjugate ∫√√®ÿ„π cell ∫ÿ collecting duct ·≈–

papillary duct ¢Õß —µ«å∑—Èß 3 ™π‘¥‚¥¬æ∫πÈ”µ“≈ galactose α - L › fucose ·≈– N › acetyl glucosamine

residues ´÷Ëß‡ªìπÕß§åª√–°Õ∫¢Õß neutral glycoconjugate Õ¬Ÿà„π cell ∫ÿ¢Õß∑àÕ∑—Èß 2 ™π‘¥ ·≈–æ∫«à“

ª√‘¡“≥°“√µ‘¥ ’¢Õß glycoconjugate „π cell ∫ÿ ¢Õß collecting duct ¡’§«“¡‡¢â¡¢âπ Ÿß°«à“ cell ∫ÿ ¢Õß

papillary duct

§”π”

‰µ¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ ¡’≈—°…≥–

·µ°µà“ß°—π∑—Èß¿“¬πÕ°·≈–¿“¬„π ·¡âÀπâ“∑’ËÀ≈—°

®–‡À¡◊Õπ°—π§◊Õ°“√ filtration, secretion ·≈– se-

lective absorption ‡ªìπµâπ ‰µ¢Õß ÿπ—¢ ·¡«

·æ– ·°– ·≈– ÿ°√ ¡’≈—°…≥–¿“¬πÕ°‡À¡◊Õπ°—π

§◊Õ ‡ªìπ√Ÿª bean shaped  à«π —µ«å‡§’È¬«‡Õ◊ÈÕß

¢π“¥„À≠à ‡™àπ ‚§·≈–°√–∫◊Õ ≈—°…≥–¿“¬πÕ°

¢Õß‰µ®–‡ªìπ lobe (Schummer ·≈–§≥– 1979)

≈—°…≥–¿“¬„π¢Õß‰µ —µ«å ‚¥¬∑—Ë«‰ª  à«π renal

papilla ‡ªìπµ”·Àπàß∑’ËÕ¬Ÿà¢Õß∑àÕ‰µ à«πµà“ß Ê ´÷Ëß

¡’§«“¡·µ°µà“ß°—∫„π —µ«å·µà≈–™π‘¥ ‰µ ÿπ—¢¡’

renal crest (Evan, 1993) ´÷Ëß‡ªìπ —π¢Õß medulla

´÷Ëß‡°‘¥®“°°“√√«¡µ—«°—π¢Õß renal papilla ‰µ‚§

·≈–°√–∫◊Õ ª√–°Õ∫¥â«¬ renal calyx ®”π«π¡“°

´÷Ëß®– —¡æ—π∏å°—∫ renal papilla ‚¥¬‰¡à¡’ renal crest

·≈– renal pelvis ‰µ ÿ°√ª√–°Õ∫¥â«¬ calyx À≈“¬

Õ—π  —¡æ—π∏å°—∫ renal papilla ·µà≈–Õ—π renal papilla

∫“ßÕ—π®– fuse °—π 2-5 Õ—π ‰µ ÿ°√®÷ß‰¡à¡’ renal

crest ·µà¡’ renal pelvis ‰µ§π≈—°…≥–‡ªìπ bean

shaped ¿“¬„πª√–°Õ∫¥â«¬ minor calyx ´÷Ëß

 —¡æ—π∏å°—∫ renal papilla, minor calyx ∫“ßÕ—π®–

√«¡°—π‡ªìπ major calyx ·≈–‡∑‡¢â“ Ÿà renal pelvis

(Hollinshead, 1967) collecting duct ·≈– papillary

duct ‰¡à„™à à«πÀπ÷Ëß¢Õß nephron ‚¥¬®–¡’ develop-

ment ∑’Ë·µ°µà“ß®“° nephron, collecting duct

¡’Àπâ“∑’Ëπ” f luid ®“° nephron ‡¢â“ Ÿà

pelvis( ”À√—∫ —µ«å∑’Ë‰µ¡’ renal pelvis) ·≈–ºà“π‡¢â“ Ÿà

ureter µ“¡≈”¥—∫ ‚¥¬ collecting duct 1 ‡ âπ®–π”

fuid ®“°∫√‘‡«≥‰µ 1 lobule, fluid ‡À≈à“π’È®–ºà“π

‡¢â“ Ÿà papillary duct „π∫√‘‡«≥ renal papilla

≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß collecting duct

ª√–°Õ∫¥â«¬ cell ∫ÿ∑àÕ≈—°…≥–‡ªìπ cuboid ¡’

nucleus °≈¡ µ‘¥ ’‡¢â¡ cytoplasm µ‘¥ ’®“ß¡’

≈—°…≥–„  „π°“√¬âÕ¡ ’ª°µ‘ ¢π“¥¢Õß cell ∫ÿ

∑àÕ®– Ÿß¢÷Èπµ“¡≈”¥—∫®π‡ªìπ simple columna

À√◊Õ psuedostratified columna ‡¡◊ËÕ√«¡‡ªìπ∑àÕ

µ√ß∑’Ë¡’¢π“¥„À≠à‡√’¬° papillary duct (Fawcett,

1986) „πÀπŸ Mouse ·≈–ÀπŸ Rat æ∫¡’°“√»÷°…“
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glycoconjugates histochemistry „π‡´≈≈å∫ÿ∑àÕ col-

lecting duct ·≈– papillary duct °—πÕ¬à“ß°«â“ß¢«“ß

(Goldstein ·≈– Hayes, 1978, Spicer ·≈–§≥–

1992) ·µà¬—ß‰¡àæ∫°“√»÷°…“¥—ß°≈à“«„π  —µ«å

‡≈’È¬ßæ«°  ÿπ—¢  ÿ°√ ·≈–°√–∫◊Õ ·µàÕ¬à“ß‰√

®“°≈—°…≥–‰µ∑’Ë·µ°µà“ß°—ππ’È ®÷ß∑”„Àâ∑àÕ

π”ªí  “«–µÕπª≈“¬ §◊Õ collecting duct ·≈–

papillary duct „π à«π medulla ¡’§«“¡·µ°µà“ß

°—π∑—Èß·∫∫·ºπ°“√√«¡¢Õß∑àÕ·≈– à«πª√–°Õ∫

‡§¡’¢Õß cell ∫ÿ∑àÕ ªí®®ÿ∫—π¡’°“√»÷°…“Õ«—¬«–

µà“ß Ê ¢Õß —µ«å‡æ◊ËÕπ”Õ«—¬«–¡“ª≈Ÿ°∂à“¬·∑π

Õ«—¬«–∑’Ë‡ ’¬Àπâ“∑’Ë‰ª °“√»÷°…“∑¥≈Õß¥—ß°≈à“«

‰¥â‡°‘¥¢÷Èπ¡“π“πµ—Èß·µà ¡—¬ Emerich Ullmann

»—≈¬·æ∑¬å ™“«Œ—ß°“√’´÷Ëß¡’™’«‘µ„π™à«ß §.».1861-

1937 ‰¥âæ¬“¬“¡∑¥≈Õßª≈Ÿ°∂à“¬Õ«—¬«–‡™àπ

≈”‰ â ‰µ ÿπ—¢ À√◊Õ∑¥≈Õß°“√ª≈Ÿ°∂à“¬‰µ ÿ°√

„Àâ¡πÿ…¬å (Druml, 2002) §«“¡°â“«Àπâ“¢Õß°“√

ª≈Ÿ°∂à“¬Õ«—¬«–‰¥â‡°‘¥¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß‡™àπ °“√

ª≈Ÿ°∂à“¬ ‰µ ÿ°√ „Àâ°—∫·æ– À√◊Õª≈Ÿ°∂à“¬‰µ≈‘ß

„Àâ¡πÿ…¬å‡ªìπµâπ (Toledo-Pereyra, 2002) „π∑“ß

 —µ«·æ∑¬å ‰¥â¡’°“√ºà“µ—¥‡°’Ë¬«°—∫‰µ ‡™àπ°“√µ—¥

‰µÕÕ° 1 ¢â“ß °√≥’‰µ‡ ’¬À“¬ À√◊Õ‡°‘¥∂ÿßπÈ”„π‰µ

√«¡∑—Èß°“√ºà“µ—¥‰µ‡æ◊ËÕ‡Õ“π‘Ë«„π‰µÕÕ° À√◊Õ‡Õ“

æ¬“∏‘„π‰µÕÕ° (Shiverly, 1984) Nemeth ·≈–

§≥– 1997 ‰¥â√“¬ß“π«‘∏’°“√ ·≈–¢—ÈπµÕπ°“√

‡≈◊Õ° —µ«å ∑’Ë‡ªìπµ—«„Àâ ·≈–µ—«√—∫ „π°“√ºà“µ—¥

ª≈Ÿ°∂à“¬‰µ„π ÿπ—¢ ¢≥–π’È¬—ß‰¡à¡’°“√ºà“µ—¥‰µ

ÕÕ°∑—Èß Õß¢â“ß„π —µ«å ‡æ√“–®–∑”„Àâ‡°‘¥Õ“°“√

uremia ·¡â«à“®–‰¥â‡§¬¡’°“√»÷°…“∂÷ß°“√

‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’¢Õß‡≈◊Õ¥À≈—ßºà“µ—¥‡Õ“‰µ

∑—Èß 2 ¢â“ß¢Õß‚§ÕÕ° (Watls ·≈– Campbell, 1970)

À√◊Õ°“√»÷°…“≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§¢Õß‰µ

°√–∫◊Õ (Ommer ·≈– Mariappa, 1970) √«¡∑—Èß

°“√»÷°…“ °“√∑”ß“π¢Õß‰µ°√–∫◊Õ¡“°àÕπ

(Varma ·≈–§≥–, 1981) „πÕπ“§µÕ“®®”‡ªìπ

µâÕß¡’°“√‡ª≈’Ë¬π∂à“¬‰µ®“° —µ«åµà“ß™π‘¥°—π

°“√»÷°…“∂÷ß·∫∫·ºπ¢Õß∑àÕ‰µ·≈– “√ª√–°Õ∫

‡§¡’∑’Ë¡’Õ¬Ÿà„π cell ∫ÿ∑àÕ®÷ß‡ªìπ¢âÕ¡Ÿ≈∑’Ë ”§—≠

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È§◊Õ °“√

»÷°…“‚§√ß √â“ß·≈–·∫∫·ºπ¢Õß∑àÕπ”ªí  “«–

µÕπª≈“¬ §◊Õ collecting duct ·≈– papillary duct

„π≈—°…≥– 3 ¡‘µ‘ ‚¥¬«‘∏’ Corrosion cast technique

·≈–°“√»÷°…“ à«πª√–°Õ∫∑“ß‡§¡’∑’ËÕ¬Ÿà„π cell

∫ÿ∑àÕπ”ªí  “«–µÕπª≈“¬ „π —µ«å 3 ™π‘¥ §◊Õ

 ÿπ—¢  ÿ°√ ·≈–°√–∫◊Õ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√ª≈Ÿ°

∂à“¬Õ«—¬«–„π —µ«åµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

π”‰µ ÿ°√·≈–°√–∫◊Õ®“°‚√ß¶à“ —µ«å
Õ¬à“ß≈– 10 ≈Ÿ° ·≈–π”‰µ ÿπ—¢®“°ÀâÕßºà“´“°
®”π«π 10 ≈Ÿ° ‚¥¬ —µ«å∑—Èß 3 ™π‘¥‰¡à®”°—¥‡æ»
·≈–Õ“¬ÿ ·∫àß‰µ‡ªìπ 2 ™ÿ¥

‰µ™ÿ¥∑’Ë 1 ª√–°Õ∫¥â«¬‰µ ÿπ—¢ 4 ≈Ÿ° ‰µ
 ÿ°√ 4 ≈Ÿ° ·≈–‰µ°√–∫◊Õ 4 ≈Ÿ°

π”‰µ¡“‡µ√’¬¡ cast ¥â«¬«‘∏’ corrosion tech-
nique ‚¥¬„™â Technovit 7001 ´÷Ëß‡ªìπ
methylmetacrylate resin ‚¥¬π” resin 100  à«π
º ¡°—∫ hardener I (Bezoyl peroxide) 1  à«π „ à ’
º ¡ resin  ’‡À≈◊Õß §π„Àâ‡¢â“°—π ®“°π—Èπ„ à
hardener II (Dimethyl-p-toluidine) 1  à«π §π„Àâ
‡¢â“°—π ©’¥ à«πº ¡∑’Ë‰¥â‡¢â“∑“ß ureter ∑’Ë Õ¥∑àÕ
æ≈“ µ‘° ®”π«π resin ∑’Ë©’¥§◊Õ

‰µ ÿπ—¢ ©’¥ resin ª√–¡“≥ 3 ¡≈. µàÕ
‰µ 1 ≈Ÿ°
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‰µ ÿ°√·≈–‰µ°√–∫◊Õ ©’¥ resin ª√–¡“≥

30-50 ¡≈. µàÕ‰µ 1 ≈Ÿ° ∂Õ¥∑àÕæ≈“ µ‘°·≈–ºŸ°

ureter ®“°π—Èππ”‰µ∑’Ë©’¥ resin ·™à„ππÈ”‡¬Áπ 24

™—Ë«‚¡ß ‚¥¬·¢«π‰µ„Àâ≈Õ¬„ππÈ”‡æ◊ËÕ§ß√Ÿª√à“ß

¢Õß‰µ π”‰µ∑—ÈßÀ¡¥‰ª¬àÕ¬¥â«¬ KOH §«“¡‡¢â¡

¢âπ 50% π“πª√–¡“≥ 1  —ª¥“Àå ‡æ◊ËÕ„Àâ‡π◊ÈÕ‡¬◊ËÕ

‰µ∂Ÿ°°—¥°√àÕπ®πÀ¡¥ π” cast ∑’Ë‰¥â¡“≈â“ßπÈ”

·≈–π”‰ª»÷°…“≈—°…≥– “¡¡‘µ‘¢Õß∑àÕ∑“ß‡¥‘π

ªí  “«– π” cast ¢Õß‰µ —µ«å∑—Èß 3 ™π‘¥‰ª»÷°…“

¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ·∫∫ àÕß°√“¥

(JOEL35CF) ‚¥¬‡§≈◊Õ∫¥â«¬ºß∑Õß ∑’Ë∫√‘‡«≥ col-

lecting duct ·≈– papillary duct

‰µ™ÿ¥∑’Ë 2 ª√–°Õ∫¥â«¬‰µ ÿπ—¢ ‰µ ÿ°√

·≈–‰µ°√–∫◊Õ ™π‘¥≈– 6 ≈Ÿ° µ—¥∫√‘‡«≥ renal

papilla ´÷Ëß‡ªìπµ”·Àπàß¢Õß∑àÕπ”ªí  “«–¡“ fix

„ππÈ”¬“ 2 ™π‘¥‡ªìπ‡«≈“ 12-24 ™—Ë«‚¡ß §◊Õ

1. 10% formalin º ¡¥â«¬ 2% Calcium

acetate

2. Carnoyûs fluid

À≈—ß®“°π—Èπ π”‡π◊ÈÕ‡¬◊ËÕ∑—ÈßÀ¡¥¡“ºà“π

¢∫«π°“√‡∑§π‘§‡π◊ÈÕ‡¬◊ËÕ«‘∑¬“‚¥¬°“√°”®—¥πÈ”

ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ ¥â«¬·Õ≈°ÕŒÕ≈å ·≈– embed

≈ß„π paraffin wax ·≈–µ—¥ section µàÕ‡π◊ËÕßÀπ“

3-5 ‰¡§√Õπ ·≈–π”¡“¬âÕ¡ ’µà“ß Ê ¥—ßπ’È

1. Hematoxylin & Eosin (H&E)  ”À√—∫

»÷°…“≈—°…≥–‚§√ß √â“ß∑—Ë«‰ª

2. Alcian blue (AB) pH2.5  ”À√—∫»÷°…“

acidic glycoconjugates

3. Periodic acid-Schiff (PAS)  ”À√—∫

»÷°…“ Vicinal-diol groups of glycoconjugate

4. AB pH 2.5-PAS  ”À√—∫·¬° neutral

ÕÕ°®“° acidic glycoconjugates

5. Peroxidase-labelled Penut agglutinin-

Diaminobenzidine (Po-PNA-DAB)  ”À√—∫ β-D-ga-

lactose „π glycoconjugates

6. Peroxidase-labelled Ulex europeus ag-

glutinin-I-Diaminobenzidine (PU-UEAI-DAB)

 ”À√—∫»÷°…“ α-L-fucose „π glycoconjugates

7. Peroxidase-Labelled-Wheat germ agglu-

tinin-Diaminobenzidine (Po-WGA-DAB)  ”À√—∫

»÷°…“ N-acetyl glucosamine „π glyco-

conjugates

π”‡π◊ÈÕ‡¬◊ËÕ∑’Ë¬âÕ¡ ’µà“ß Ê »÷°…“‡ª√’¬∫‡∑’¬∫

º≈·≈–«‘®“√≥å

‰µ ÿπ—¢ ‰µ ÿ°√ ·≈–‰µ°√–∫◊Õ ¡’≈—°…≥–

·µ°µà“ß°—π ‰µ ÿπ—¢¡’√Ÿª√à“ß‡ªìπ bean shaped

§àÕπ¢â“ß°≈¡ º‘«‰µ®–‡√’¬∫·≈–‰µ∑—Èß Õß¢â“ß ¡’

≈—°…≥–§≈â“¬°—π ≈—°…≥–¿“¬„π ®–¡’™àÕß

renal pelvis ·≈– renal crest ´÷Ëß‡ªìπ —π∑’Ë‡ªìπ

µ”·Àπàß¢Õß medullary pyramid ∑’Ë¬◊Ëπ‡¢â“‰ª„π

renal pelvis (Fig.1) ´÷Ëß„π‰µ ÿπ—¢®–¡’ pyramid

‡¥’¬«∑’Ë‡°‘¥®“°°“√√«¡¢Õß renal papilla (Shively,

1984, Evans, 1993)  Õß¢â“ß¢Õß renal pelvis®–¡’

 à«π recess ¡“‡ªî¥‡¢â“ ‚¥¬ recess π’È®–Õ¬Ÿà

√–À«à“ß column ¢Õß‡π◊ÈÕ‰µ  à«π pseudopapilla

„π‰µ∑’Ë¬—ß‰¡à‰¥â∂Ÿ°°—¥°√àÕπ‡π◊ÈÕ‰µÕÕ° æ∫∑àÕπ”

ªí  “«– à«π collecting duct ·≈– papillary duct

∑’Ëπ”ªí  “«–®“° dorsal ·≈– ventral surface

¢Õß‰µ¡“‡∑‡¢â“∫√‘‡«≥ 2 ¢â“ß¢Õß renal pelvis

(Fig.1, 4) ‡¡◊ËÕ»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»åÕ’‡≈Á§µ√Õπ

æ∫≈—°…≥–¢Õß collection duct §àÕπ¢â“ß·∫π

·≈–¡“√«¡°—π‡ªìπ papillary duct  —ÈπÊ (Fig.7)
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‰µ ÿ°√ ¡’√Ÿª√à“ß‡ªìπ bean-shaped ‡™àπ

‡¥’¬«°—∫‰µ ÿπ—¢·µà¡’≈—°…≥–·∫π∑“ß dorsolateral

‚¥¬‰µ∑—Èß Õß¢â“ß®–¡’¢π“¥„°≈â‡§’¬ß°—π º‘«‰µ¡’

≈—°…≥–‡√’¬∫ ∫“ß§√—Èß®–‡ÀÁπ‡ªìπ√àÕßµ◊Èπ Ê

· ¥ß∂÷ß°“√‡™◊ËÕ¡°—π¢Õß lobe µà“ß Ê (Schummer

·≈–§≥– 1979) ≈—°…≥–¿“¬„π¡’ papilla À≈“¬

Õ—π ¡’ major calyx ∑’Ëª≈“¬∑—Èß 2 ¢Õß‰µ ¡’ renal

pelvis ‡ªìπ central cavity ‡™àπ‡¥’¬«°—∫‰µ ÿπ—¢·µà

‰¡à¡’ renal crest ‚¥¬ papilla ∑’Ë¡“‡∑‡¢â“ renal pelvis

¡’∑—Èß™π‘¥∑’Ë‡ªìπ papilla ‡¥’Ë¬« Ê ‡∑‡¢â“ calyx À√◊Õ

Õ“®√«¡°—πÀ≈“¬Ê papilla ¡“‡∑√«¡°—π ∑”„Àâ

‡°‘¥‡ªìπ calyx ∑’Ë¡’√Ÿª√à“ßµà“ß Ê °—π (Fig.2) µ√ß

µ”·Àπàß∫√‘‡«≥ calyx ®–¡’∑àÕπ”ªí  “«– à«π

collecting duct ·≈– papilly duct ¡“‡∑‡¢â“

≈—°…≥–‡ªìπ∑àÕµ√ß (Fig.5, 8)

‰µ°√–∫◊Õ ¡’≈—°…≥–‡À¡◊Õπ‰µ‚§ ‚¥¬º‘«

πÕ°¡’≈—°…≥–‡ªìπ lobe ‰µ¢«“¡’√Ÿª√à“ß‡ªìπ√Ÿª‰¢à

·∫π∑“ß dorsolateral  à«π‰µ´â“¬¥â“π≈à“ß®–

§àÕπ¢â“ß°≈¡ ·µàµÕπ∫π®–‡√’¬«∑”„Àâ®”π«π

·≈–¢π“¥¢Õß calyx ·≈–°“√·µ°·¢πß¢Õß

ureter „π‰µ¢â“ß´â“¬·≈–¢â“ß¢«“ ¢Õß°√–∫◊Õµà“ß

°—π (Liumsiricharoen ·≈–§≥– 1997) ≈—°…≥–

¿“¬„π¢Õß‰µ°√–∫◊Õ®–‰¡à¡’ renal pelvis ‚¥¬

ureter ®–·µ°·¢πßÕÕ°‡ªìπ primary ·≈–

secondary branch (Fig.3) ‚¥¬¡’ calyx ∑’Ëª≈“¬

·¢πß ®”π«π¢Õß calyx ®–µà“ß°—π¢÷Èπ°—∫¢π“¥¢Õß

calyx calyx ∑’Ë¡’¢π“¥„À≠à ®–‡°‘¥®“°°“√√«¡°—π

¢Õß papilla À≈“¬Õ—π ∑’Ë surface ¢Õß calyx ®–¡’

Figure 1 Cast of dog’s kidney A. ureter, B. renal

pelvis, C. recess, D. groove of

pseudopapilla, E. groove of interlobar

artery, F. collecting duct and papillary

duct

Figure 2 Cast of pig’s kidney A. renal pelvis, B. calyx of single papilla, C. calyx of multiple papillae,

D. collecting duct and papillary duct
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Figure 3 Cast of Buffalo’s kidney A. ureter, B. primary branch of ureter, C. secondary branch of ureter,

D. calyx of single papilla, E. calyx of multiple papillae, F. collecting duct and papillary duct

Figure 4 Methylmetacrylate resin cast of renal

calyx (Dog’s kidney) A. renal crest, B.

collecting duct

Figure 5 Methylmetacrylate resin cast of renal

calyx (pig’s kidney) A. renal calyx, B.

collecting duct
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collecting duct ·≈– papillary duct ¡“‡ªî¥‡¢â“

(Fig.6, 9)

 à«π≈—°…≥–∑“ß‡§¡’¢Õß cell ∫ÿ∑àÕ

colleting duct ·≈– papillary duct æ∫«à“°“√

¬âÕ¡ ’¢Õß‡´≈≈å¢Õß∑àÕ collecting duct „π —µ«å‡≈’È¬ß

 ÿπ—¢  ÿ°√ ·≈–°√–∫◊Õ „Àâº≈ Õ¥§≈âÕß°—π

Figure 6 Methylmetacrylate resin cast of renal

calyx (buffalo’s kidney) A. renal ca-

lyx, B. collecting duct

Figure 7 Scanning electron micrograph of renal

crest (dog’s kidney) A. papillary duct,

B. collecting duct

Figure 8 Scanning electron micrograph of renal

calyx (pig’s kidney) A. papillary duct,

B. collecting duct

Figure 9 Scanning electron micrograph of renal

calyx (buffalo’s kidney) A. papillary

duct, B. collecting duct
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(Table 1) §◊Õ æ∫«à“‰¡àµ‘¥ ’ ABpH 2.5 µ‘¥ ’ PAS

„π√–¥—∫ÕàÕπ∂÷ßª“π°≈“ß „π¢≥–∑’Ëµ‘¥ ’ lectin

PNA, UEA-I ·≈– WGA „π√–¥—∫ª“π°≈“ß∂÷ß‡¢â¡

„π¢≥–∑’Ëº≈°“√¬âÕ¡ ’¢Õß‡´≈≈å„π papillary

duct „π  ÿπ—¢  ÿ°√ ·≈–°√–∫◊Õ°Á„Àâº≈‡™àπ

‡¥’¬«°—π·µàµ‘¥ ’„π√–¥—∫ÕàÕπ ·≈–°√–®“¬Õ¬Ÿà

Õ¬à“ß‰¡à ¡Ë”‡ ¡Õ‡ªìπ à«π„À≠à ¬°‡«âπ„π ÿ°√´÷Ëß

„Àâº≈ ’¬âÕ¡ lectin Õ¬Ÿà„π√–¥—∫ª“π°≈“ß ®“°º≈

°“√¬âÕ¡µ‘¥ ’‡©æ“– PAS ®“°°“√¬âÕ¡ ’ AB-PAS

„π collecting duct ¥—ß°≈à“«Õ“® √ÿª‰¥â«à“‡´≈≈å¢Õß

∑àÕ collecting duct ·≈– papillary duct „π‰µ¢Õß

 —µ«å‡≈’È¬ß∫√√®ÿ¥â«¬ neutral glycoconjugates (Spicer

·≈–§≥– 1967) ·≈–„π°≈ÿà¡ neutral glycocon-

jugatls π’È¬âÕ¡µ‘¥ ’ lectin PNA, UEA-I ·≈– WGA

Õ“®°≈à“«‰¥â«à“¡’πÈ”µ“≈ galactose, α-L-fucose ·≈–

N-acetylglucosamine residues „π‡´≈≈å collecting

duct (Goldstein ·≈– Hayes, 1978) ‚¥¬‡™◊ËÕ«à“

ª√‘¡“≥ “√ glycoconjugates ¥—ß°≈à“«æ∫„π col-

lecting duct „πª√‘¡“≥∑’Ë Ÿß°«à“∑’Ëæ∫„π papillary

duct ≈—°…≥–°“√°√–®“¬µ—«¢Õß glyco-conjugates

„π col lect ing duct ·≈– papi l lary duct

„π‰µ¢Õß —µ«å∑—Èß 3 ™π‘¥ ¡’≈—°…≥–§≈â“¬§≈÷ß°—π

 Õ¥§≈âÕß°—∫ ‚§√ß √â“ß·≈–≈—°…≥–¢Õß‡´≈≈å

°“√æ∫neutral glycoconjugates ´÷Ëßª√–°Õ∫¥â«¬

πÈ”µ“≈galactose, α-D-fucose ·≈– N-acetylglu-

cosamine „π oligosaccharides chain „π

‚§√ß √â“ß∑—Èß Õß¢Õß°√–∫◊Õ  ÿπ—¢ ·≈– ÿ°√

 Õ¥§≈âÕß°—∫∑’Ëæ∫„πÀπŸ mouse ·≈–ÀπŸ rat (Spicer

·≈–§≥– 1992, Schulte ·≈– Spicer, 1983)

º≈°“√¬âÕ¡ ’„π°“√∑¥≈Õß§√—Èßπ’È∫Õ°‰¥â

‡æ’¬ß≈—°…≥–‚¥¬√«¡¢Õß°“√‡°‘¥ ’æ«° glyco-con-

jugates „π collecting duct ·≈– papillary duct

¢Õß‰µ°√–∫◊Õ,  ÿπ—¢ ·≈– ÿ°√ ´÷Ëß¬—ß§ßµâÕß°“√

¢âÕ¡Ÿ≈∑“ß™’«‡§¡’‡æ‘Ë¡¡“°¢÷Èπ‡æ◊ËÕ¡“‡ √‘¡ ·≈–

Õ∏‘∫“¬∂÷ßÀπâ“∑’Ë·≈–§«“¡ ”§—≠¢Õß “√∑’Ëæ∫

µàÕ‰ª

Table 1 º≈°“√¬âÕ¡ ’∑àÕπ”ªí  “«–„π‰µ¢Õß —µ«å∑—Èß 3 ™π‘¥

Collecting duct Papillary duct

Buffalo Dog Pig Buffalo Dog Pig

ABpH 2.5  - - -  - - -

PAS +1 +1 +1 0-1 0-1 0-1

ABpH 2.5-PAS +1 +1 +1 0-1 0-1 0-1 µ‘¥ ’‡©æ“–

PAS

PNA +3 +3 +3 0 +1 +2

UEA-I +3 +4 +4 +1* 0-1* +2

WGA +3 +3 +3 +1 +1 +2

À¡“¬‡≈¢· ¥ß§«“¡‡¢â¡¢âπ¢Õß°“√µ‘¥ ’

* µ‘¥„π∫“ß à«π

- ‰¡àµ‘¥ ’
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°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·Ààß¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å ∑’Ë„Àâ°“√ π—∫ πÿπ‚§√ß°“√«‘®—¬π’È

·≈–¢Õ¢Õ∫§ÿ≥ §ÿ≥¢®√ °Õ∫ —π‡∑’¬–∑’Ë™à«¬«“¥

¿“æ®“° resin cast ¢Õß‰µ

‡Õ° “√Õâ“ßÕ‘ß
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