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Bile Acid Diarrhea
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».πæ.  ÿ‡∑æ °≈™“≠«‘∑¬å
Àπà«¬∑“ß‡¥‘πÕ“À“√ ‚√ßæ¬“∫“≈®ÿÃ“≈ß°√≥å

Review Article

¿“«–∂ à“¬‡À≈«‡√◊ ÈÕ√ —ß Õ—π‡π◊ ËÕß¡“®“° Bile acid π ’ È ¡’°“√§âπæ∫„π‡«≈“
„°≈â‡§’¬ß°—∫§«“¡√Ÿâ∑’Ë¡“°¢÷Èπ„π‡√◊ËÕß enterohepatic circulation Bile acid diar-
rhea (BAD) ‡¥‘¡‡ªìπ∑’Ë√Ÿâ®—°°—π„π™◊ËÕÕ◊ËπÊ ‡™àπ cholerheic, choleretic enteropa-
thy, bile salt malabsortion À√◊Õ bile acid malabsorption (BAM) ·µà„π¿“¬
À≈ —ß‡¡ ◊ ËÕ¡’§«“¡‡¢â“„®„π‡√◊ ËÕßπ ’ È¡“°¢÷Èπ ®÷ß‰¥â¡’°“√°”Àπ¥π ‘¬“¡™—¥‡®π¢÷Èπ«à“ BAD
À¡“¬∂÷ß ¿“«–∑âÕß‡ ’¬∑’Ë‡°‘¥®“° BA Õ“®®–‡°‘¥®“°¡’°“√ √â“ß BA ∑’Ë¡“°¢÷ÈπÀ√◊Õ
®“°°“√‡°‘¥ malabsorption ¢≥–∑ ’ Ë BAM π — ÈπÀ¡“¬∂ ÷ß¿“«–∑ âÕß‡  ’¬∑ ’ Ë‡°‘¥®“°
°√–∫«π°“√ malabsorption ¢Õß BA ‡æ’¬ßÕ¬à“ß‡¥’¬«

Õÿ∫—µ‘°“√≥å¢Õß BAD
·µà‡¥‘¡π—Èπ ‰¡à§àÕ¬‰¥â¡’°“√µ√–Àπ—°∂÷ß ¿“«– BAD π—° µàÕ¡“®÷ßæ∫«à“ºŸâ

ªÉ«¬°≈ÿà¡π’È à«πÀπ÷Ëß®–∂Ÿ°«‘π‘®©—¬‰ª‡ªìπ Functional gastrointestinal (GI) dis-
order ‚¥¬‡©æ“– IBS-D ·≈–„π√–¬–‰¡àπ“ππ’È∑—Ë «‚≈°‡√‘Ë¡µ√–Àπ—°∂÷ß¿“«–π’È°—π¡“°¢÷Èπ
·≈–‰¥â‡√ ‘ Ë¡¡’°“√»÷°…“Õÿ∫ —µ‘°“√≥ å¢Õß BAD ∑ ’ Ë·∑ â®√ ‘ß µ—«Õ¬à“ß‡™àπ °“√»÷°…“®“°
ª√–‡∑»·∂∫ ·°π¥‘‡π‡«’¬ „πªï §.». 2011 æ∫«à“ºŸâªÉ«¬√âÕ¬≈– 39.2 ∑’Ë‰¥â√—∫°“√
«‘π‘®©—¬«à“‡ªìπ IBS-D ‡¡◊ËÕµ√«® SeHCAT test ·≈â«æ∫«à“¡’ BAM1 ‡™àπ‡¥’¬«°—∫
systematic review ∑ ’ Ë√«∫√«¡ 18 °“√»÷°…“®“°∑ — Ë«‚≈° ¡’ºŸâªÉ«¬∑ ’ Ë‰¥â√ —∫°“√
«‘π‘®©—¬«à“‡ªìπ IBS-D °«à“ 1,223 §π ‚¥¬æ∫Õÿ∫—µ‘°“√≥å¢Õß BAM ∂÷ß√âÕ¬≈– 44.52

Õ¬à“ß‰√°Áµ“¡Õÿ∫—µ‘°“√≥å¢Õß BAD „πºŸâªÉ«¬ IBS ·≈–§«“¡ —¡æ—π∏å°—∫ªí®®—¬µà“ßÊ
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‡™àπ transit time, colonic motility ·≈– permeability ¬—ß‰¡à™—¥‡®ππ—° æ∫«à“
ª√–¡“≥ ª√–™“°√„π°≈ ÿ à¡ª√–‡∑»µ–«—πµ°ª√–¡“≥√ âÕ¬≈– 1 ®–∂ Ÿ°√∫°«π®“°
Õ“°“√Õ—π‡π◊ËÕß®“°¿“«– BAD3

æ¬“∏‘ √’√«‘∑¬“°≈‰°°“√‡°‘¥ bile acid-induced diarrhea (Pathophysi-
ological mechanisms of bile acid-induced diarrhea)

 µ—∫‡ªìπÕ«—¬«–∑ ’ Ë √ â“ß BA ´÷Ëß¡’Àπ â“∑ ’ ËÀ≈ —°„π°“√™à«¬¬àÕ¬ ·≈–¥Ÿ¥´÷¡‰¢
¡—π„π≈”‰ â‡≈Á° °√–∫«π°“√ √â“ß BA ·∫àßÕÕ°‡ªìπ 2 pathway ‰¥â·°à Classic
pathway §‘¥‡ªìπ√âÕ¬≈– 90-95 ¢Õß BA ∑’Ë √â“ß∑—ÈßÀ¡¥ ‚¥¬„™â cholesterol ‡ªìπ
 “√µ—Èßµâπ·≈–¡’ key enzyme ∑ ’ Ë ”§—≠™ ◊ ËÕ cholesterol-7α-hydroxylase (À√◊Õ
CYP7A1) ‡°‘¥‡ªìπ intermediate product §◊Õ 7α-hydroxy-4-cholestene-3-
one À√◊Õ C4 ‡æ ◊ ËÕ √ â“ß‡ªìπ primary BA ∑ ’ Ë ”§—≠§ ◊Õ cholic acid ·≈–
chenodexycholic acid ´÷Ëß®–∂Ÿ° conjugation ‚¥¬„™â glycine ·≈– taurine
·≈â«À≈—ËßÕÕ°∑“ß∑àÕπÈ”¥’ „π¿“«–∑’Ë‡Õπ‰´¡å cholesterol-7α-hydroxylase ∑”ß“π
≈¥≈ß‡™àπ ‡ªìπ‚√§µ—∫ ®–¡’ Alternative pathway ¡“™à«¬∑”ß“π‚¥¬ BA ®–
®—∫°—∫‰¢¡—π‡°‘¥‡ªìπ micelle ·≈–‡¡◊ËÕ¡“∂÷ß∫√‘‡«≥ terminal ileum √âÕ¬≈– 95
¢Õß BA ‡À≈ à“π ’ È®–∂ Ÿ°¥Ÿ¥°≈ —∫‡¢â“  Ÿ àµ—∫ ‚¥¬ºà“π∑“ß Portal venous system
(Enterohepatic circulation) ¥—ßπ—Èπ ®–¡’ BA ‡æ’¬ß·§à√âÕ¬≈– 3-5 ∑’Ë®–ºà“π‰ª
¬—ß≈”‰ â„À≠à·≈–¢—∫ÕÕ°¡“∑“ßÕÿ®®“√– „π§πª°µ‘ BA kinetic · ¥ß„πµ“√“ß∑’Ë 1
BA  à«ππâÕ¬∑’Ë‰¡à∂Ÿ°¥Ÿ¥ ÷́¡∫√‘‡«≥ terminal ileum ‡¡◊ËÕ‡¢â“ Ÿà≈”‰ â„À≠à®–∂Ÿ°·∫§∑’‡√’¬
deconjugation (‡Õ“ à«π¢Õß taurine ·≈– glycine ÕÕ°) ·≈– dehydroxylation
(‡Õ“ à«π¢Õß 7-hydroxy ÕÕ°) ‡°‘¥‡ªìπ secondary BA (deoxycholic acid ·≈–
lithocholic acid) ¥—ß· ¥ß„π¿“æ∑ ’ Ë 1 ´÷Ëß secondary BA ∫“ß™π ‘¥ ‡™àπ
dihydroxylated BA chenodeoxycholate ·≈– deoxycholate ®–°√–µÿâπ intra-
cellular secretory process „Àâ‡°‘¥ fluid secretion ‡æ‘Ë¡ mucosal permeabil-
ity ‡æ‘Ë¡ mucus secretion ‡æ‘Ë¡ GI motility ≈¥√–¬–‡«≈“¢Õß colonic transit
time ·≈–¬—∫¬—Èß Cl/OH- exchange4 °àÕ„Àâ‡°‘¥Õ“°“√∑âÕß‡ ’¬·≈–Õ“°“√Õ◊ËπÊ ‡™àπ
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µ“√“ß∑’Ë 1 · ¥ß Bile acid kinetic „π¿“«–ª°µ‘6,7

Parameter Value

Bile acid secretion 12 g/day
Bile acid pool size 2-3 g
Cycling frequency 4-6 x/day
Amount absorbed/cycle ~ 95%
Fecal bile acid loss < 0.5 g/day
Average half-life ~ 3 days

¿“æ∑’Ë 1 · ¥ß Bile acid metabolism8

 

Intes!nal bacteria 

Primary BA 

Secondary BA 
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µ“√“ß∑’Ë 2

Classification  “‡Àµÿ °≈‰°

Type 1 Ileal dysfunction ‰¡à “¡“√∂ reabsorption BA
Ileal abnormalities ∑ ’Ë distal ileum

Type 2 ‰¡à√Ÿâ “‡Àµÿ ‰¡à∑√“∫·πà™—¥ Õ“®‡°‘¥®“°
Idiopathic BAD À√◊Õ ● Mutation ¢Õß BA transporter
Primary BAD ● °“√ expression ¢Õß BA

transporter ≈¥≈ß

Type 3 Post-cholecystectomy, °“√‡ª≈ ’Ë¬π·ª≈ß motility ¢Õß
Miscellaneous post-vagotomy, celiac disease, ≈”‰ â‡≈Á°, ®”π«π¢Õß BA cycling
disorders bacterial overgrowth, À√◊Õ à«πª√–°Õ∫¢Õß Ileal content

pancreatic insufficiency

bloating, urgency ·≈– fecal incontinence µ“¡¡“ ́ ÷Ëß‡ªìπæ¬“∏‘°”‡π‘¥¢Õß BAD
À√◊Õ BAM

„π√–¬–‡«≈“‰¡à°’Ëªï¡“π’È ¡’°“√§âπæ∫°≈‰°°“√§«∫§ÿ¡°“√ √â“ß BA ‡æ‘Ë¡‡µ‘¡
∑’Ëπà“ π„® °≈à“«§◊Õ BA ∑’Ëºà“π¡“∑’Ë ileum ®–®—∫°—∫ Farsenoid X receptor (FXR)
¢Õß‡´≈≈å enterocyte ·≈â«∑”„Àâ‡°‘¥ negative feedback ‰ª∑’Ëµ—∫„Àâ≈¥°“√ √â“ß
BA ‚¥¬Õ“»—¬ŒÕ√å‚¡π∑’Ë™◊ËÕ Fibroblast growth factor 19 (FGF19)4 ©–π—Èπ À“°
¡’ FGF19 ≈¥≈ß ®–∑”„Àâ°√–∫«π°“√ negative feedback ‡ ’¬‰ª ®÷ß‰¡à “¡“√∂
¬—∫¬—Èß°“√ √â“ß BA ®“°µ—∫‰¥â ́ ÷Ëß‡ªìπ°≈‰°∑’Ë‡™◊ËÕ«à“‡ªìπ‡Àµÿ¢Õß°“√‡°‘¥ Primary À√◊Õ
idiopathic BAD5

°“√®”·π°™π‘¥¢Õß Bile acid diarrhea9

·∫àß®”·π°‰¥â‡ªìπ 3 ™π‘¥ µ“¡µ“√“ß∑’Ë 2 ‰¥â·°à
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Õ“°“√/Õ“°“√· ¥ß∑“ß§≈‘π ‘°
1. Watery diarrhea æ∫∂÷ß√âÕ¬≈– 50 ¢ÕßºŸâªÉ«¬10 Õ“®¡’Õ“°“√¡“π“π

‡ªìπªï ·≈–∂â“‡ªìπ√ÿπ·√ßÕ“®®–‡°‘¥ steatorrhea ºŸâªÉ«¬ BAD ‚¥¬‡©æ“– type 2
idiopathic ¡—°®–‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ Functional GI disorder

2. Õ“°“√∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√Õ◊ËπÊ ‡™àπ bloating, abdominal dis-
tention fecal urgency ·≈– fecal incontinence

°“√«‘π‘®©—¬ Bile acid diarrhea/Bile acid malabsorption
1. 75Selenium Homotaurocholic Acid Test (75SeHCAT)
‡ªìπ°“√µ√«®∑ ’ Ë„™â 75selenium homotaurocholic BA ´÷Ëß‡ªìπ BA

 —ß‡§√“–Àå ¡’§ÿ≥ ¡∫—µ‘∑’Ë∂Ÿ°¥Ÿ¥´÷¡‡¢â“ Ÿà enterohepatic circulation ·≈–¢—∫ÕÕ° Ÿà
Õÿ®®“√–‰¥â‡™àπ‡¥’¬«°—∫ cholic acid ¡’§à“ half-life ª√–¡“≥ 118 «—π  “¡“√∂∑π
µàÕ°“√ deconjugation ®“°·∫§∑’‡√’¬„π≈”‰ â ·≈–„™â°“√µ√«®«—¥ª√‘¡“≥√—ß ’‚¥¬
„™â gamma camera ‚¥¬°“√‡µ√’¬¡µ—«ºŸâªÉ«¬°àÕπµ√«® §«√„ÀâÀ¬ÿ¥¬“„π°≈ÿà¡ bile
acid sequestrant °àÕπÕ¬à“ßπ âÕ¬ 2 «—π·≈–ß¥π È”Õ“À“√°àÕπµ√«® 6-8 ™—Ë«‚¡ß
°“√µ√«®®–‡√‘Ë¡®“°„ÀâºŸâªÉ«¬√—∫ª√–∑“π·§ª´Ÿ≈∑’Ë∫√√®ÿ 75selenium homotauro-
cholic BA À≈—ß®“°π—Èπ 1 ™—Ë«‚¡ß 75selenium ®–°√–®“¬‰ª∑—Ë«∑—Èß∑“ß‡¥‘πÕ“À“√´÷Ëß
‡√“®–∑”°“√ ·°π§√ — Èß·√°‰«â‡ªìπ§à“ baseline ´÷Ëß∫Õ°∂ ÷ß 100% retention ®“°
π—Èπ ·°π´È”∑’Ë 7 «—π ¥Ÿ«à“ % retention ‡À≈◊Õ‡∑à“‰À√à

°“√·ª≈º≈ ∑’Ë 7 «—πÀ≈—ß°“√°≈◊π·§ª´Ÿ≈ À“°¡’§à“ retention ≥ 15%
∂◊Õ«à“ª°µ‘  à«π§à“∑’Ëº‘¥ª°µ‘§◊Õ 10-15% ‡ªìπ mild BAM, 5-10% ‡ªìπ moderate
BAM ·≈–∂â“ < 5% ‡ªìπ severe BAM ®“°°“√»÷°…“µà“ßÊ æ∫«à“ cut-off ∑’Ë re-
tention < 15% π’È¡’ sensitivity 89-97% specificity 99-100% ·≈–accuracy
88% „π°“√«‘π‘®©—¬ BAM11,12 Õ’°∑—Èß¬—ß∫Õ°∂÷ß°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ BA
sequestrants

¢âÕ¥’-¢âÕ‡ ’¬ ¢âÕ¥’§◊Õ “¡“√∂µ√«®‰¥âßà“¬ ∑”„ÀâºŸâªÉ«¬¡’ compliance ¥’
¢÷Èπ ·µà°Á¡’¢âÕ®”°—¥À≈“¬ª√–°“√ ‡™àπ 75SeHCAT  “¡“√∂µ√«®‰¥â„π∫“ßª√–‡∑»
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‡™àπ„π¬ÿ‚√ª ·µà‰¡à¡’„πª√–‡∑» À√—∞Õ‡¡√‘°“13 ª√–°“√∑’Ë Õß§◊Õ‡°‘¥ false posi-
tive ‰¥â„π°√≥’∑’Ë¡’ rapid transit time ‡™àπ„πºŸâªÉ«¬ Post-vagotomy diarrhea14

·≈–‡°‘¥ false negative ‰¥âÀ“°¡’°“√µ’∫µ—π¢Õß descending colon ∑”„Àâ‡°‘¥
prolonged colonic transit time15 ¢âÕ‡ ’¬Õ’°ª√–°“√Àπ÷Ëß§◊Õ°“√ exposure µàÕ
radiation Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥√—ß ’∑’Ë‰¥â√—∫°Á‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ√à“ß°“¬

2. Serum 7α-hydroxy-4 cholesten-3-one (7αC4)
‡ªìπ°“√«—¥ C4 ´÷Ëß‡ªìπº≈º≈‘µ∑’Ë‡°‘¥®“°°√–∫«π°“√ √â“ß BA ´÷Ëß§«∫§ÿ¡

¥â«¬‡Õπ‰´¡å∑’Ë ”§—≠§◊Õ cholesterol 7α hydroxylase (CYP7A1) °“√µ√«®π’È‰¥â
∂Ÿ°π”¡“µ√«® Õ∫„πÀ≈“¬°“√»÷°…“·≈â«æ∫«à“ §à“ C4  —¡æ—π∏å¥’°—∫°“√ √â“ß BA16

„π°“√  àßµ√«®√–¥—∫ C4 ®–µâÕß„ÀâºŸâªÉ«¬ß¥Õ“À“√µÕπ°≈“ß§ ◊π·≈ â«‡®“–‡≈◊Õ¥„π
™à«ß‡™â“ ·≈â«µ√«®«—¥ C4 ¥â«¬«‘∏’ liquid chromatography-tandem mass spec-
trometry (LCMS/MS)17

°“√·ª≈º≈ ®“° 2 °“√»÷°…“°àÕππ’Èæ∫«à“§à“¡—∏¬∞“π¢Õß serum C4 „π
healthy volunteer ‡∑à“°—∫ 14.3-16.9 ng/mL17,18 ·≈–∫“ß°“√»÷°…“Õâ“ßÕ‘ß§à“∑’Ë
¡“°°«à“ 60 ng/mL ‡ªìπ§à“ cut-off17

¢âÕ¥’-¢âÕ‡  ’¬ ¢âÕ¥’§ ◊Õ°“√  àßµ√«®∑”‰¥âßà“¬ ‡æ’¬ß·§à‡®“–‡≈◊Õ¥  àß ‚¥¬¡’
sensitivity 90% specificity 79% negative predictive value (NPV) 98%
Positive predictive value 74% µ“¡≈”¥—∫ ®–‡ÀÁπ‰¥â«à“°“√¡’ NPV  Ÿß ¡’ª√–
‚¬™πå‡æ◊ËÕπ”¡“„™â„π°“√ rule out BAM ·≈–ªí®®—¬¥â“π Õ“¬ÿ ‡æ» √–¥—∫ choles-
terol ‰¡à¡’º≈µàÕ C4 Õ’°∑—ÈßºŸâªÉ«¬‰¡àµâÕß‡ ’Ë¬ßµàÕ radiation ·µà¡’¢âÕ®”°—¥°≈à“«§◊Õ
¡’ diurnal variation ‚¥¬¡’√–¥—∫  Ÿß ÿ¥„π™à«ß 13.00 ·≈– 21.00 π.19 Õ’°∑—Èß¿“«–
∑’Ë¡’ cholestatic liver disease, hepatic inflammation ‚¥¬‡©æ“–‡¡◊ËÕ√–¥—∫ AST
À√◊Õ ALT ¡“°°«à“ 2 ‡∑à“ À√◊Õ„™â¬“„π°≈ÿà¡ HMG-CoA reductase inhibitor
Õ“®®–∑”„Àâ‡°‘¥ false positive ‰¥â17

3. 14C-glycocholate Breath and Stool Test
‡ªìπ«‘∏’∑’Ë„™â„π°“√„π°“√ª√–‡¡‘π¿“«– bacterial deconjugation ´÷ËßÕ“®

‡°‘¥®“° small bowel bacterial overgrowth (SIBO) À√◊Õ BAM °Á‰¥â «‘∏’„π
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°“√µ√«®‚¥¬„ÀâºŸâªÉ«¬∑“π 14C-glycocholate solution æ√âÕ¡°—∫Õ“À“√·≈–®“°π—Èπ
„Àâµ√«®≈¡À“¬„®ÕÕ°∑ ÿ°™—Ë«‚¡ßµàÕ‡π◊ ËÕß‰ªÕ¬à“ßπ âÕ¬ 6 ™—Ë«‚¡ß √ à«¡°—∫Õ“®®–‡°Á∫
Õÿ®®“√– 24 ™—Ë«‚¡ß ‚¥¬À≈—ß®“°∑“π 14C-glycocholate ®–∂Ÿ°·∫§∑’‡√’¬µ—¥ “¬·¬°
‡ªìπ cholic acid ·≈– 14C-glycine ́ ÷Ëß®–‡¢â“ Ÿà portal circulation ·≈–∂ Ÿ°‡¡µ“∫Õ
≈‘´÷¡„πµ—∫°≈“¬‡ªìπ 14CO2 ÕÕ° Ÿà≈¡À“¬„®20 ∂â“µ√«®æ∫ 14CO2 „π≈¡À“¬„®µ—Èß
·µà™à«ß·√°Ê„Àâ ß —¬¿“«– SIBO ¢≥–‡¥’¬«°—π∂â“ 14C-BA ‰¡à∂Ÿ°¥Ÿ¥°≈—∫∑’Ë termi-
nal ileum ‡™àπ„πºŸâªÉ«¬∑’Ë∑” ileal resection À√◊ÕºŸâªÉ«¬ Crohnûs disease ∑’Ë¡’
ileitis ®–∑”„Àâ 14C-BA ºà“π‡¢â“  Ÿà≈”‰ â„À≠à·≈–∂ Ÿ° deconjugation ‚¥¬·∫§∑’‡√’¬
¥—ßπ—Èπ°“√µ√«® 14C-glycocholate ∑—Èß„π≈¡À“¬„®·≈–„πÕÿ®®“√– “¡“√∂∑’Ë®–„™â™à«¬
„π°“√«‘π‘®©—¬¿“«– BAM ‰¥â

°“√·ª≈º≈ §àÕπ¢â“ß´—∫´âÕπ·≈–¡’§«“¡·µ°µà“ß°—π„π·µà≈– ∂“∫ —π
‡π◊ËÕß®“°¬—ß‰¡à¡’§à“¢Õß healthy volunteer ¡“„™â‡∑’¬∫ ·µà°“√µ√«®æ∫ 14CO2 ®“°
≈¡À“¬„®À≈ —ß®“°∑ ’ Ë∑“π‰ª 3 ™— Ë«‚¡ß ∂◊Õ«à“‡ªìπ BAM Õ¬à“ß‰√°Áµ“¡ µâÕß
√–¡—¥√–«—ß„π°“√·ª≈º≈ ‡π◊ËÕß®“°‡«≈“∑’Ëµ√«®æ∫ 14CO2 π’È‰¡à “¡“√∂∑’Ë®–·¬°¿“«–
SIBO ·≈– BAM ‰¥âÕ¬à“ß™—¥‡®π21

¢âÕ¥’-¢âÕ‡ ’¬ ¢âÕ¥’§◊Õ “¡“√∂∑’Ë®–„™â„π°“√«‘π‘®©—¬¿“«– SIBO ¥â«¬‰¥â ·µà
¢âÕ®”°—¥∑’Ë ”§—≠§◊Õ∑”„Àâ¡’§«“¡‡ ’Ë¬ß®“° radiation exposure Õ’°∑—Èß 14C-glyco-
cholate ¡’ half-life ¬“«π“π∂ ÷ß 5,730 ªï ·≈–„π¢—ÈπµÕπ°“√‡°Á∫‚¥¬‡©æ“–
Õÿ®®“√–§àÕπ¢â“ß¬ÿàß¬“°·≈–Õ“®∑”„ÀâºŸâªÉ«¬‰¡à√ à«¡¡ ◊Õ ª√–°Õ∫°—∫„πªí®®ÿ∫ —π¡’°“√
µ√«®„À¡àÊ ∑’Ë¡’§«“¡ –¥«°·≈–ª√– ‘∑∏‘¿“æ∑’Ë¥’ ∫“ß ∂“∫—π®÷ß‰¥â‡≈‘°„™â°“√µ√«®
π’È‡æ◊ËÕ¡“«‘π‘®©—¬¿“«– BAM13

4. Fecal BA
„πªí®®ÿ∫—ππ’È∫“ß ∂“∫—π “¡“√∂«—¥ BA„πÕÿ®®“√–‰¥â∑—Èß«—¥ÕÕ°¡“‡ªìπª√‘¡“≥

total BA À√◊Õ individual BA ·µàÕ¬à“ß‰√°Áµ“¡„π°“√‡°Á∫Õÿ®®“√–π—Èπ§àÕπ¢â“ß¬ÿàß
¬“°·≈–µâÕß„™â‡®â“Àπ â“∑ ’ Ë∑ ’ Ë¡’§«“¡™”π“≠ «‘∏ ’°“√‚¥¬„Àâ‡°Á∫Õÿ®®“√–‡ªìπ‡«≈“ 48
™—Ë«‚¡ß‚¥¬„Àâ∑“πÕ“À“√∑ ’ Ë®”°—¥‰¢¡—πÕ¬Ÿà∑ ’ Ë 100 °√ —¡/«—π°àÕπª√–¡“≥ 4 «—π
 ”À√—∫°“√«—¥ Fecal BA ∑”‰¥â 2 «‘∏’ §◊Õ enzymatic À√◊Õ chromatographic
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assays
°“√·ª≈º≈ ªí®®ÿ∫—ππ’È¬—ß‰¡à¡’°“√°”Àπ¥ cut-off ∑’Ë™—¥‡®π¢Õß 48-h stool

fecal BA ∑’Ëπ”¡“„™â„π°“√«‘π‘®©—¬ ·µà®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬∑’Ë‡ªìπ IBS-D ®–¡’
√–¥—∫¢Õß Primary unconjugated BA (cholic ·≈– cheodeoxycholic acid)
¡“°°«à“ healthy volunteer (1,204 vs. 511 µmol/L/48 h; p<0.01)22

¢âÕ¥’-¢âÕ‡ ’¬ ‡™àπ‡¥’¬«°—∫°“√µ√«® serum C4 ¢âÕ®”°—¥∑’Ë ”§—≠¢Õß°“√
µ√«®«—¥ fecal BA ¡’ BA excretion ¡’§«“¡‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“ √–¬–‡«≈“∑’Ë
§«√‡°Á∫‡Õß°Á¬—ß‰¡à‰¥â¡’°“√ validation ∑’Ë·πà™—¥23 Õ’°∑—Èß§à“ª°µ‘∑’Ë§«√π”¡“„™âÕâ“ßÕ‘ß
°Á‰¡à·πà™—¥ ®÷ß¬—ß§ßµâÕß°“√°“√»÷°…“‡æ‘Ë¡‡µ‘¡„πÕπ“§µ

5. Serum fibroblast growth factor 19 (FGF19)
‡ªìπ°“√µ√«®«‘∏’„À¡à∑’Ë°”≈—ß¡’°“√»÷°…“°—π¡“°„π™à«ßπ’È ‚¥¬æ∫«à“§à“ FGF19

¡’§«“¡  —¡æ—π∏ å‰ª°—∫ SeHCAT ¢≥–∑ ’ Ë¡’ inverse relationship ‰ª°—∫√–¥—∫
C424,18

°“√·ª≈º≈ æ∫«à“„πºŸâªÉ«¬Õ“°“√∑âÕß‡ ’¬‡√◊ÈÕ√—ß∑’ËÀ“ “‡Àµÿ‰¡à‰¥â®–¡’√–¥—∫
FGF19 ‡©≈’Ë¬µË”°«à“°≈ ÿà¡§«∫§ÿ¡ (120 vs. 231 pg/ml, p<0.005)25 §à“ cut-off
fasting FGF19 ∑ ’ Ë < 145 pg/ml ®–¡’ sensitivity ‡∑ à“°—∫ 46% Specificity
‡∑à“°—∫ 85% NPV ‡∑à“°—∫ 68% PPV ‡∑à“°—∫ 69% ·≈– accuracy ‡∑à“°—∫ 68% µ“¡
≈”¥—∫26 πÕ°®“°π’È¬—ß¡’¢âÕ¡Ÿ≈«à“∑’Ë cut-off π’ÈºŸâªÉ«¬ primary BAD 93% ®–µÕ∫
 πÕßµàÕ°“√√—°…“¥â«¬ BA sequestrants ‚¥¬¥Ÿ®“°Õ“°“√∑’Ë¥’¢÷Èπ26

¢âÕ¥’-¢âÕ‡ ’¬ ¢âÕ¥’∑’Ë™—¥‡®π§◊Õ µ√«®ßà“¬ ‰¡à¬ÿàß¬“° ‡æ’¬ß‡®“–‡≈◊Õ¥·§à§√—Èß
‡¥’¬« ·≈–‰¡à‡  ’ Ë¬ßµàÕ radiation ·µà¢âÕ®”°—¥∑ ’ Ë ”§—≠§ ◊Õ√–¥—∫¢Õß FGF19 ®–‰¡à
§ß∑ ’ Ë„π·µà≈–™à«ß¢Õß«—π ·≈–‡π◊ ËÕß®“°‡ªìπ°“√µ√«®∑ ’ Ë„À¡à¬—ß§ßµâÕß°“√°“√»÷°…“
‡æ‘Ë¡‡µ‘¡„πÕπ“§µ

6. Therapeutic trials ‚¥¬„™â BA binders ‡À¡“– ”À√ —∫°√≥ ’∑ ’ Ë‰¡à
 “¡“√∂ àßµ√«®‡æ‘Ë¡‡µ‘¡‰¥â Õ¬à“ß‰√°Áµ“¡«‘∏’π’È‰¡à¡’§«“¡®”‡æ“–µàÕ BAD „πºŸâªÉ«¬
∑’Ë∑âÕß‡ ’¬®“° Clostridium difficile °Á®–¥’¢÷Èπ‰¥â‡™àπ°—π27
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Management of bile acid diarrhea
1. Non-medical treatment

1.1 Õ“À“√ ¡’°“√»÷°…“°àÕπÀπâ“π’Èæ∫«à“°“√∑“πÕ“À“√∑’Ë¡’‰¢¡—ππâÕ¬§◊Õ
1.5 °√—¡µàÕ«—π  “¡“√∂®–≈¥ fecal BA excretion ‰¥â„πºŸâªÉ«¬ Crohnûs disease28

2. Medical treatment
2.1 Specific treatment
√—°…“‚√§∑’Ë‡ªìπ “‡Àµÿ¢Õß BAD ‡™àπ Crohnûs disease
2.2 Bile acid sequestrants (BAS)
BAS ‡ªìπ‚æ≈’‡¡Õ√å¢π“¥„À≠à∑’Ë®–®—∫°—∫ Bile salts „π≈”‰ â‡≈Á°·≈–

∑”„Àâ BA ‰¡àºà“π°≈ —∫‡¢â“  Ÿ à enterohepatic circulation ·µà®–∂ Ÿ° excretion
ÕÕ°¡“∑“ßÕÿ®®“√– ‰¥â·°à Cholestyramine ‡ªìπ¬“∑ ’ Ë¡’°“√»÷°…“¡“°∑ ’ Ë  ÿ¥ æ∫«à“
ª√– ‘∑∏‘¿“æ„π°“√√—°…“ BAD ‡©≈’Ë¬ª√–¡“≥ 70% ·π–π”„Àâ‡√‘Ë¡∑’Ë¢π“¥ 4 °√—¡ 3
§√—ÈßµàÕ«—π·≈– “¡“√∂ª√—∫‡æ‘Ë¡‰¥â·µà‰¡à§«√‡°‘π 36 °√—¡/«—π °“√µÕ∫ πÕß®–¥’¢÷Èπ

µ“√“ß∑’Ë 3 °“√«‘π‘®©—¬·¬°‚√§¢Õß bile acid diarrhea (Differential diagnoses of bile acid diar-
rhea)

Disease Diagnosis Disease management

Food allergy N ®”°—¥Õ“À“√∑ ’Ë¡’ªí≠À“
Sugar maldigestion Hydrogen breath test ®”°—¥Õ“À“√∑ ’Ë¡’ªí≠À“
Celiac disease IgA tissue transglutaminase Gluten-free diet

serology + duodenal biopsy
Gluten intolerance HLA-DQ2/8 Gluten-free diet
Microscopic/lymphocytic colitis Fecal calprotectin; colon biopsy bismuth subsalicylate,

budesonide
Small bowel bacterial overgrowth Duodenal aspirate and culture; √ —°…“¥â«¬¬“¶à“‡™◊ÈÕ

glucose/lactulose-breath H2 test
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∂â“ª√—∫‡æ‘Ë¡¢π“¥ (Dose-response)2 ·≈–æ∫«à“‡¡◊ËÕ‡∑’¬∫°≈ÿà¡∑’Ë‡ªìπ mild, mod-
erate, severe BAD ®–¡’°“√µÕ∫ πÕßµàÕ cholestyramine ‰¡àµà“ß°—π29

Colestipol ¡’¢âÕ¡Ÿ≈°“√»÷°…“πâÕ¬ ·µà°Áæ∫«à“ “¡“√∂≈¥Õ“°“√∑âÕß‡ ’¬
‰¥â¿“¬„π 1  —ª¥“Àå30 ¢π“¥·π–π”„Àâ‡√‘Ë¡∑’Ë 5 °√—¡ 3 §√—ÈßµàÕ«—π ·≈–¢π“¥¡“°
∑’Ë ÿ¥∑’Ë·π–π”§◊Õ 30 °√—¡µàÕ«—π ‚¥¬¬“ 2 µ—«¢â“ßµâπ‡ªìπ„π√ Ÿª powder À√◊Õ gran-
ule °“√√—∫ª√–∑“π„Àâº ¡πÈ”

Colesevelam-HCL ‡ªìπ¬“„À¡à´÷Ëß¡’„π√ Ÿª·∫∫‡¡Á¥·≈–‡®≈ ∑”„Àâ≈¥
º≈¢â“ß‡§’¬ß„π∑“ß‡¥‘πÕ“À“√‰¥â31 ·¡â°“√»÷°…“®–¬—ß¡’‰¡à¡“°π—° ·µà°Áæ∫«à“ “¡“√∂
∑’Ë®–√—°…“Õ“°“√‰¥â∂÷ß√âÕ¬≈– 8732 ¢π“¥·π–π” „Àâ 1.25-3.75 °√—¡µàÕ«—π·∫àß„Àâ 2
§√—ÈßµàÕ«—π ¢π“¥¡“°∑’Ë ÿ¥∑’Ë·π–π”§◊Õ 4.375 °√—¡µàÕ«—π

º≈¢â“ß‡§’¬ß¢Õß¬“°≈ ÿ à¡π ’ È‰¥â·°à ∑ âÕßºŸ° ª«¥∑ âÕß §≈◊ Ëπ‰  â ·≈–∫“ß§√ — Èß
Õ“®∑”„ÀâµâÕßÀ¬ÿ¥¬“ ·≈–¬—ß∑”„Àâ≈¥°“√¥Ÿ¥´÷¡‰¢¡—π ·≈– fat-soluble vitamin
πÕ°®“°π’È¬—ß¡’º≈µàÕ°“√¥Ÿ¥ ÷́¡¬“∫“ßÕ¬à“ß‡™àπ warfarin33 ¬“ cholestyramine·≈–
colestipol ‡Õß¡’√ ™“µ‘‰¡à¥’Õ“®®–∑”„ÀâºŸâªÉ«¬¡’ compliance ∑’Ë‰¡à¥’

2.3 Non-BAS therapy
1. Aluminium hydroxide  “¡“√∂®—∫°—∫ BA ·≈–≈¥Õ“°“√

∑âÕß‡ ’¬„πºŸâªÉ«¬ BAM ‰¥â‡™àπ°—π34 ‚¥¬æ∫«à“°“√„Àâ Aluminium hydroxide „π
ºŸâªÉ«¬∑’Ë¡’ BAM ·≈– ‰¡àµÕ∫ πÕßµàÕ cholestyramine ¬—ß≈¥Õ“°“√∑âÕß‡ ’¬‰¥â
∂ ÷ß√ âÕ¬≈– 7735 ¢âÕ®”°—¥∑ ’ Ë ”§—≠§ ◊Õ¬—ß‰¡à¡’°“√ approved ¢âÕ∫ àß™’È„π°≈ ÿ à¡ºŸâªÉ«¬
BAM

2. FXR agonist ‡™àπ Obeticholic acid (OCA) ‡ªìπ¬“∑’Ë°”≈—ß‡ªìπ
∑ ’ Ë π„®°—π¡“°¢÷Èπ   —ß‡§√“–Àå¡“®“° chenodeoxycholic acid (CDCA) ·≈–¡’
°“√»÷°…“∑’Ë¬◊π¬—π·≈â««à“ “¡“√√—°…“ BAM ‰¥â36

3. Anti-diarrheal drugs ‡™àπ codeine, loperamide „Àâº≈°“√√—°…“
∑’Ë‰¡à¥’ ¡’ºŸâªÉ«¬‡æ’¬ß√âÕ¬≈– 28 ∑’ËÕ“°“√∑âÕß‡ ’¬¥’¢÷Èπ37 ·µà¢âÕ¥’§◊Õº≈¢â“ß‡§’¬ßπâÕ¬
°«à“°≈ÿà¡ BA sequestrants
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