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Multiple Myeloma and Glomerular Involvement

æ√‡æÁ≠  · ß∂«—≈¬å

1. ∫∑π”

Multiple myeloma ‡ªìπ‚√§∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß plasma cell  ¡—°æ∫„πºŸâªÉ«¬Õ“¬ÿ¡“°°«à“ 60 ªï  ‚¥¬æ∫

¡“°∑’Ë ÿ¥„πºŸâ™“¬Õ“¬ÿ 80 ªï ·µà„π°≈ÿà¡Õ“¬ÿπâÕ¬°«à“ 40 ªïæ∫πâÕ¬°«à“√âÕ¬≈–1  æ∫«à“ √âÕ¬≈– 91 ¢ÕßºŸâªÉ«¬ multiple

myeloma  ¡’§«“¡º‘¥ª°µ‘„π°“√ √â“ß·≈–°“√À≈—Ëß immunoglobulin ™π‘¥ light À√◊Õ heavy chain  ™π‘¥¢Õß monoclonal

protein ∑’Ëº‘¥ª°µ‘∑’Ëµ√«®æ∫¥â«¬«‘∏’ immunoelectrophoresis ¡’ Ig G √âÕ¬≈– 50  Ig A √âÕ¬≈– 20  IgM √âÕ¬≈– 12  IgD

√âÕ¬≈– 4  IgE √âÕ¬≈– 1  ·≈–™π‘¥ light chain √âÕ¬≈– 10  ∑”°“√«‘π‘®©—¬ multiple myeloma ‰¥â‚¥¬°“√µ√«®‰¢°√–¥Ÿ°

æ∫«à“ ¡’®”π«π plasma cell ∑’Ë‡ªìπ monoclonal ¡“°°«à“ √âÕ¬≈– 20  À√◊Õæ∫«à“¡’ plasma cell ‡æ‘Ë¡¡“°¢÷Èπ∑’ËπÕ°

‰¢°√–¥Ÿ°‡ªìπplasmacytoma  Õ“®æ∫ √Õ¬‚√§∑’Ë°√–¥Ÿ°·∫∫ osteolytic √à«¡°—∫°“√µ√«®æ∫ monoclonal protein

„π´’√—Ë¡·≈–ªí  “«–¥â«¬«‘∏’ serum protein electrophoresis ·≈– urine protein electrophoresis µ“¡≈”¥—∫ ´÷Ëß®–æ∫

monoclonal protein ∑’Ëº‘¥ª°µ‘‰¥â¡“°°«à“ 2 „π 3 ¢ÕßºŸâªÉ«¬ monoclonal protein  ∑’Ë ”§—≠∑’Ëæ∫„πªí  “«–§◊Õ Bence

Jone Protein1-5

Immunoglobulin ª√–°Õ∫¥â«¬ heavy chain ·≈–  light chain   ”À√—∫ light chain ‡ªìπ low molecular

weight protein ¢π“¥ 22 kd ·∫àß‡ªìπ 2 °≈ÿà¡„À≠àÊ §◊Õ ™π‘¥ kappa (K) ·≈– lambda (L)

 à«πª√–°Õ∫¢Õß light chain ¡’ 2 globular domain §◊Õ

1. constant polypeptide region ª√–°Õ∫¥â«¬ 105-107 amino acid æ∫∑—Èß„π K ·≈– L

2. variable domain ª√–°Õ∫¥â«¬ 110-120 amino acid ‡ªìπµ”·Àπàß∑’Ë·µ°µà“ß°—π„π·µà≈– light chain

„™â ”À√—∫®—∫°—∫ antigen

plasma cell  √â“ß light chain ‰ª√«¡°—∫ heavy chain „π endoplasmic reticulum ‰¥â‡ªìπ immunoglobulin

æ∫«à“light chain ∑’Ë‡À≈◊Õ®“°°“√®—∫°—∫ heavy chain ®–∂Ÿ°ª≈àÕ¬ÕÕ°¡“„π°√–· ‡≈◊Õ¥ ‚¥¬ 2 light chain Õ“®®—∫°—π‡ªìπ

dimer °àÕπ∑’Ë®–ª≈àÕ¬ÕÕ°¡“ light chain ∑’Ë‡ªìπÕ‘ √–Õ¬Ÿà„π°√–· ‡≈◊Õ¥π’È®–∂Ÿ°¢—∫ÕÕ°∑“ßªí  “«– ·≈–µ√«®æ∫‰¥â„π√Ÿª

¢Õß Bence Jone Protein

‰µ‡ªìπÕ«—¬«–∑’Ë ”§—≠„π°“√°”®—¥ light chain ‚¥¬ light chain ®–∂Ÿ°°√Õßºà“π glomeruli ·≈–®—∫°—∫ binding

site ∫π  brush border membrane ¢Õß proximal tubule ®“°π—Èπ¡’°“√ endocytosis ‡¢â“‰ª Ÿà endolysosomal system

´÷Ëß light chain ®–∂Ÿ°¬àÕ¬‚¥¬°√–∫«π°“√ hydrolysis ‰¥â‡ªìπ amino acid °≈—∫‡¢â“ Ÿà°√–· ‡≈◊Õ¥∑“ß basolateral membrane

·≈–‡¡◊ËÕ°“√®—∫ light chain ‚¥¬proximal tubule ¡’°“√Õ‘Ë¡µ—« light chain ∑’Ë‡À≈◊Õ®–ºà“π¡“¬—ß distal tubule ·≈–ª≈àÕ¬

ÕÕ°¡“„πªí  “«–6, 7

§«“¡º‘¥ª°µ‘¢Õß glomeruli „πºŸâªÉ«¬ multiple myeloma ª√–°Õ∫¥â«¬8

1. AL- amyloidosis

∫∑π”
AL-amyloidosis
Monoclonal immunoglobulin deposit disease (MIDD)
°“√√—°…“
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2. monoclonal immunoglobulin deposis disease

2. AL-amyloidosis

Amyloidosis ª√–°Õ∫¥â«¬ fibrillar protein ∑’ËÕ“®ª√–°Õ∫¥â«¬  β2 › microglobulin , serum amyloid A

protein, immunoglobulin light chain ´÷Ëß amyloidogenic protein ®–®—∫°—∫µ”·Àπàß∫π amyloid P glycoprotein ∑’Ë

‡ªìπ à«πª√–°Õ∫¢Õß  glomerular basement membrane ·≈– elastic fibril  ∑”„Àâ¡’°“√ – ¡¢Õß amyloid ∑’Ë mesangium

·≈–µ“¡  peripheral capillary wall9

Amyloid ¡’≈—°…≥–‡ªìπ antiparallel β-pleated sheet ‚¥¬ amyloidosis ∑’Ëæ∫„π multiple myeloma ‡ªìπ

™π‘¥ AL ´÷Ëß‡ªìπ fibril ∑’Ë¡“®“° variable region ¢Õß immunoglobulin light chain ·≈–„π AL- amyloid ‡ªìπ™π‘¥ L

‡¥àπ°«à“ K ‚¥¬‡©æ“–™π‘¥ L VI class ¡’¢âÕ¡Ÿ≈«à“¡’§ÿ≥ ¡∫—µ‘ amyloidogenesis6, 10, 11

æ∫ AL-amyloidosis √âÕ¬≈–10 › 20  °“√®—∫¢Õß amyloid ∑’Ë glomerulus ∑”„Àâ‡°‘¥ proteinuria ‚¥¬

ª√‘¡“≥ proteinuria ‰¡à —¡æ—π∏å°—∫ª√‘¡“≥ amyloid ∑’Ë®—∫„π glomerulus Õ“® ∑”„Àâ‡°‘¥hypoalbuminemia º≈°“√µ√«®

ªí  “«–¡—°¡’‡æ’¬ß‰¢à¢“« ·µà¡’√“¬ß“π∑’Ëæ∫ microscopic hematuria ·≈– cellular cast ‰¥â  πÕ°®“°π’ÈÕ“®¡“¥â«¬Õ“°“√

ÀÕ∫‡Àπ◊ËÕ¬  πÈ”Àπ—°≈¥  ¢“∫«¡  purpura  peripheral neuropathy  “‡Àµÿ°“√‡ ’¬™’«‘µ∑’Ë ”§—≠„πºŸâªÉ«¬ amyloidosis§◊Õ

heart failure 10, 12, 13

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“ ‡ªìπ nodular sclerosis

(√Ÿª∑’Ë 1) ¬âÕ¡µ‘¥ ’ congo red ‚¥¬‡¡◊ËÕ¥Ÿ¥â«¬ polarized light

‡ªìπ apple green birefringrence ·≈–¬âÕ¡ thioflavin T ·≈– S

‰¡àæ∫ granular l ight chain deposit º≈°“√¬âÕ¡

immunofluorescence „Àâº≈∫«°µàÕ monoclonal light chain

‡¡◊ËÕµ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ æ∫

randomly oriented, nonbranching fibril ¢π“¥ 8- 12 π“‚π

‡¡µ√ ∑’Ë mesangium ·≈–/À√◊Õ subepithelial area (√Ÿª∑’Ë 2)1, 6

3. Monoclonal immunoglobulin deposit disease

(MIDD)

MIDD ª√–°Õ∫¥â«¬ light chain deposit

disease (LCDD) ·≈– heavy chain deposit disease

(HCDD)13 ∑’Ëæ∫¡“°§◊Õ LCDD ́ ÷Ëß‡°‘¥®“°°“√ – ¡¢Õß light

chain ‚¥¬æ∫«à“ √âÕ¬≈– 80 ‡ªìπ™π‘¥ K ≈—°…≥–¢Õß deposit

‡ªìπ·∫∫ granular ‰¡à‰¥â¡’°“√®—∫µ—«‡ªìπ fibril À√◊Õ β -pleated

sheet ‰¡à®—∫°—∫ congo red ·≈– thioflavin-T ·≈– ‡π◊ËÕß®“°

light chain π’È¡“®“° constant region ¢Õß immunoglobulin

∑”„Àâ‡¡◊ËÕ¬âÕ¡¥â«¬«‘∏’ immunofluorescence ®–µ‘¥ ’ «à“ß°«à“„π

amyloidosis10

„πºŸâªÉ«¬ LCDD ¡’°“√»÷°…“æ∫«à“ mesangial

cell ®– √â“ß TGF-β ∑’Ë¡’º≈ autacoid °√–µÿâπ„Àâ mesangial

cell  √â“ß matrix protein ‡™àπ type 4 collagen, laminin

√Ÿª∑’Ë 1 · ¥ß glomerular amyloidosis ≈—°…≥–‡ªìπ

nodular, amorphous material (≈Ÿ°»√™’È)

Õ¬Ÿà„π mesangium ·≈– capillary loop

√Ÿª∑’Ë 2 · ¥ß°“√¬âÕ¡ amyloidosis ¥â«¬  congo red ¥Ÿ

¿“¬„µâ polar ized l ight ®–‡ÀÁπ green

birefringence (≈Ÿ°»√™’È)
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·≈– fibronectin ¡“°¢÷Èπ

æ∫«à“√âÕ¬≈–50¢ÕßºŸâªÉ«¬∑’Ë¡’ LCDD ∑’Ë‰µ ¡’

nephrotic syndrome ·≈–¡—°¡’§«“¡¥—π‚≈À‘µ Ÿß·≈–‰µ

«“¬√à«¡¥â«¬ ∫“ß√“¬Õ“®¡’‰µ«“¬√ÿπ·√ß©—∫æ≈—π§≈â“¬

rapidly progressive glomerulonephritis ‡°‘¥‡ªìπ

‰µ«“¬‡√◊ÈÕ√—ß¿“¬„π —ª¥“ÀåÀ√◊Õ‡¥◊Õπ14, 15  πÕ°®“°π’È¬—ßæ∫

light chain  – ¡∑’ËÕ«—¬«–Õ◊Ëπ‰¥â ‡™àπ À—«„® √–∫∫

ª√– “∑∑”„Àâ‡°‘¥‡≈◊Õ¥ÕÕ°„π ¡Õß  ¬—ßæ∫°“√ – ¡‰¥â∑’Ë

¡â“¡ µàÕ¡πÈ”‡À≈◊Õß µ—∫ÕàÕπ‰¥â16

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“ æ∫nodular

sclerosis with mesangial nodule of acellular

eosinophillic material (√Ÿª∑’Ë 3) Õ“®æ∫glomerular

capillary microaneurysm „π∫“ß glomeruli πÕ°®“°π’È¬—ßÕ“®æ∫≈—°…≥–‡À¡◊Õπ membranoproliferative glomerulonephritis

type II

º≈°“√¬âÕ¡ immunofluorescence æ∫º≈∫«°µàÕ light chain ‚¥¬¡’≈—°…≥–‡ªìπ diffuse linear pattern

along glomerular basement membrane „π nodule, µ“¡ tubular basement membrane ·≈– vascular wall

º≈°“√µ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ æ∫‡ªìπ finely granular punctate electron-dense material ∑’Ë

lamina rara interna ¢Õß glomerular basement membrane, mesangium, tubular basement membrane, vascular

wall

„πºŸâªÉ«¬∫“ß√“¬Õ“®æ∫ heavy chain √à«¡¥â«¬ ‡√’¬°«à“ monoclonal light and heavy chain deposit

disease ´÷Ëß®–æ∫«à“ electron-dence deposit ®–¡’¢π“¥„À≠à·≈–¡’ª√‘¡“≥¡“°°«à“∑’Ëæ∫„π LCDD1

·¬°≈—°…≥– nodular glomerulosclerosis ∑’Ëæ∫„π amyloidosis ®“° LCDD ‚¥¬ „π LCDD ‡ªìπ™π‘¥ K

¡“°°«à“ L type  ¡—°æ∫æ¬“∏‘ ¿“æ∑’Ë tubule √à«¡¥â«¬ ·≈–πÕ°®“°π’È„π LCDD Õ“®æ∫ proliferative lesion „π mesangium

‰¥â„π√–¬–·√°¢Õß‚√§ ∫“ß√“¬Õ“®¡’ cryoglobulinemia À√◊Õ crescentic glomerulonephritis √à«¡¥â«¬ Õ’°∑—Èß°“√¬âÕ¡

congo red „Àâº≈∫«°‡©æ“–„π AL-amyloidosis ‡∑à“π—Èπ1, 17

 “¡“√∂·¬°®“° nodular sclerosis ∑’Ë‡°‘¥®“° diabetic nephropathy ‚¥¬„π diabetes Õ“®æ∫ fibrin cap,

capsular drop ·≈– extensive hyalinosis ¢Õß efferent arteriole ¡’°“√Àπ“µ—«¢Õß glomerular basement membrane

·≈–≈—°…≥–¢Õß nodule „π diabetes ®–¡’≈—°…≥– agyrophilic ¡“°°«à“„π LCDD10, 18

°“√æ¬“°√≥å‚√§„πºŸâªÉ«¬ amyloidosis ·≈– LCDD ¡—°‰¡à¥’  “‡Àµÿ°“√‡ ’¬™’«‘µ à«π„À≠ã‡°‘¥®“° heart failure

·≈– °“√µ‘¥‡™◊ÈÕ

4. °“√√—°…“

°“√√—°…“∑’Ë ”§—≠ §◊Õ ≈¥°“√ √â“ß immunoglobulin light chain ®“° plasma cell ∑’Ëº‘¥ª°µ‘ ‚¥¬°“√„Àâ¬“

‡§¡’∫”∫—¥16 ‡™àπ melphalan √à«¡°—∫ prednisolone, alkylating agent √à«¡°—∫ prednisolone, combination therapy

(VAD ª√–°Õ∫¥â«¬ vincristine, adriamycin ·≈– dexamethasone)  πÕ°®“°π’È¬—ß¡’°“√„™â¬“‡§¡’∫”∫—¥„π¢π“¥ Ÿß√à«¡

°—∫°“√∑” autologous bone marrow À√◊Õ peripheral stem cell transplantation æ∫«à“°“√„Àâ¬“„π¢π“¥ Ÿß ¡’Õ—µ√“

°“√ ß∫¢Õß‚√§·≈–Õ—µ√“°“√√Õ¥™’«‘µ¡“°¢÷Èπ2, 19, 22

¡’°“√µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ melphalan √à«¡°—∫ prednisolone À√◊Õ cyclophosphamide √à«¡°—∫

prednisolone ª√–¡“≥ √âÕ¬≈– 24  ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â  VAD √âÕ¬≈– 50 ·µàÕ—µ√“°“√√Õ¥™’«‘µ‰¡à·µ°µà“ß°—π ·µà

√Ÿª∑’Ë 3 · ¥ß¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ · ¥ß

amyloid fribril ¢π“¥ 9-11 nm.Õ¬Ÿà „π∫√‘‡«≥

mesangium (≈Ÿ°»√™’È)
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æ∫«à“ª√–‚¬™πå¢Õß°“√„™â combination therapy §◊Õ ÕÕ°ƒ∑∏‘Ï‡√Á«°«à“ ·≈–¡’º≈™à«¬≈¥°“√∑”≈“¬‰µ‰¥â ∫“ß√“¬ß“π·π–π”„Àâ

VAD „πºŸâªÉ«¬Õ“¬ÿπâÕ¬°«à“ 65 ªï ·≈–„πºŸâªÉ«¬∑’ËÕ“¬ÿ¡“°°«à“ 65 ªï ·π–π”„Àâ„™â melphalan À√◊Õ alkylating agent √à«¡°—∫

prednisolone2, 20

æ∫«à“º≈¢Õß melphalan √à«¡°—∫ prednisolone Õ“®™à«¬„Àâ°“√∑”ß“π¢Õß‰µ¥’¢÷ÈπÀ√◊Õ§ß∑’Ë  ·µà∂â“ ́ ’√—Ë¡creatinine

¡“°°«à“ 4 ¡°/¥≈ ·≈â«¡—°‰¡à‰¥âº≈‚¥¬®“°¢âÕ¡Ÿ≈æ∫«à“√âÕ¬≈– 82 ¢ÕßºŸâªÉ«¬ LCDD ≈ÿ°≈“¡®π‡ªìπ‰µ«“¬‡√◊ÈÕ√—ß∑—Èß∑’Ë‰¥â√—∫

°“√√—°…“4

‡¥‘¡‰¡àæ‘®“√≥“∑”°“√≈â“ß‰µ„πºŸâªÉ«¬ multiple myeloma ‡π◊ËÕß®“°¡’ median survival  —Èπ‡æ’¬ß 2 › 3 ‡¥◊Õπ

·µà¡’√“¬ß“πæ∫«à“„πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“‡§¡’∫”∫—¥√à«¡°—∫°“√≈â“ß‰µ‰¥âº≈¥’æÕ ¡§«√21 ¥—ßπ—Èπªí®®ÿ∫—π®÷ß¡’°“√¬Õ¡√—∫°“√≈â“ß‰µ

„πºŸâªÉ«¬ multiple myeloma∑’Ë¡’¿“«–‰µ«“¬√à«¡¥â«¬¡“°¢÷Èπ ‚¥¬„πºŸâªÉ«¬ AL-amyloidosis √–¬–‡«≈“‡©≈’Ë¬∑’ËµâÕß≈â“ß‰µ

π—∫®“°«‘π‘®©—¬ª√–¡“≥ 15 ‡¥◊Õπ  à«π„π LCDD ª√–¡“≥ 18 ‡¥◊Õπ ·≈–¬—ßæ∫«à“·¡â„πºŸâªÉ«¬∑’ËµâÕß∑”°“√≈â“ß‰µ ®–¡’

Õ—µ√“°“√√Õ¥™’«‘µµË”°«à“ºŸâªÉ«¬∑’Ë‰¡àµâÕß≈â“ß‰µ Õ¬à“ß‰√°Áµ“¡æ∫«à“ √âÕ¬≈– 5 ¢ÕßºŸâªÉ«¬∑’ËµâÕß∑”°“√≈â“ß‰µ “¡“√∂¡’°“√

∑”ß“π¢Õß‰µ¥’¢÷ÈπÀ≈—ß„Àâ°“√√—°…“®π “¡“√∂À¬ÿ¥∑”°“√≈â“ß‰µ‰¥â

¬—ß‰¡à™—¥‡®π∂÷ß∫∑∫“∑¢Õß°“√ª≈Ÿ°∂à“¬‰µ ¡—°„Àâ√Õ®π‚√§ ß∫Õ¬à“ßπâÕ¬ 1 ªï®÷ß®–∑”°“√ª≈Ÿ°∂à“¬‰µ „π AL-

amyloidosis 15 √“¬∑’Ë¡’√“¬ß“π æ∫«à“√âÕ¬≈– 10 æ∫ amyloidosis „π‰µ∑’Ëª≈Ÿ°∂à“¬ ·µàæ∫Õ—µ√“°“√ Ÿ≠‡ ’¬ graft‡æ’¬ß

√âÕ¬≈– 3   à«π LCDD ¡’¢âÕ¡Ÿ≈πâÕ¬ æ∫«à“¡’°“√°≈—∫‡ªìπ´È”¢Õß LCDD „π‰µ∑’Ë∑”°“√ª≈Ÿ°∂à“¬‰µ ·≈–∑”„Àâ Ÿ≠‡ ’¬‰µπ—Èπ‰¥â

Õ¬à“ß‰√°Áµ“¡ “¡“√∂∑”°“√ª≈Ÿ°∂à“¬‰µ‰¥â‚¥¬æ‘®“√≥“‡ªìπ√“¬Ê ‰ª6,23
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