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Pigment Nephropathy
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Definition

“acute renal failure caused by rhabdomyoly-
sis with myoglobinuria or hemolysis with he-
moglobinuria’™®.”

A5 AR gge 3BT S35 B
T oote}, WA B 3 obrig ¢ gl el
3 AEAHEREZE M A(pigment; hemoglobin, myo-
globin, methemoglobin), ZX(crystal; uric acid,
calcium, oxalic acid) %9 WA Hxs YA,
JE2GA, A 294 F A4 54271 U

32243 S(rhabdomyolysis)e]l ke 2A$ 30%
AA FM=TAAIL 2AEY, a2 T FA4
AxBIAe EBAT Y Fo F2 2PIP. 1988
We] Ward 59 B34 o3d 15799 J&2§3
3 83 F 165%14 FHARA] wASAD.

Causes

1. Hemoglobinemia and hemoglobinuria

A g9 43 Ao JebdtHmechani-
cal or immunological disruption of the red cell).

1) Causes of hemoglobinuria

(1) Mismatch transfusion

(2) During the course of malaria

(3) In patient with G-6-PD(Glucose-6-ph-

osphate dehydrogenase) deficiency

(4) Mycoplasma infection

(5) Paroxysmal nocturnal hemoglobinuria

(6) Cold hemoglobinuria

(7) Toxins; such as arsine

(8) Large burns

(9) Continuous irrigation for bladder and

prostate operation
2. Methemoglobinuria

1) Inherited form
2) Acquired form :ingestion of a strong
oxidizing agent(ex, arsine, chlorate)

3. Myoglobinuria

PYEZ Az il M4 gHWZ Fo9)
TAJTHIED §3F).
1) Classification of rhabdomyolysis
(1) Increased energy consumption
(D Intense exercise : violent, repetitive acti-
vities.
@ Precipitating factors
a. Volume depletion
b. Alcoholic myopathy
c. Fasting
d. Influeza etc.
(2) Decreased energy production : genetic
@ Myophosphorylase deficiency(McAdle's
syndrome)
@ Carnitine palmityl transferase deficiency
(3) Decreased energy production : acquired

interfere with the nor-
mal increase of muscle
blood flow

| K deficiency |

4
glycogen synthesis -)lﬂ)abdomyolysis during exen:isel

(4) Decreased oxygenation
Carbon monoxide poisoning

«) Carbon monoxyhemo- -)

globin formation
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(5) Drugs
HMG-CoA inhibitors, fibric acid derivatives
especially with cyclosporine, nicotinic acid,

Characteristic of Pigment

1. Hemoglobin
erythromycin, INAH :decrease glycogen
Tetramer(®2% 69,000 dalton), Dimer(&=}2

34,000 dalton)®] ¥EZ2 EAA7|7t 23, FES2

phosphorylase
(6) Special causes; myotoxic substances

@ Clostridial toxin in gas gangrene

@ Proteolytic enzymes in snake venum

@ Myotoxin
@ Hypothyroidism
3) Causes of myoglobinuria
(1) Exertion
@ Physical
@ Convulsion
® Heat injury
(2) Trauma
@® Crush syndrome
@ Arterial occlusion
@ Burns
(3) Infection
@ Viral
@ Bacterial
@ Septicemia
(4) Drugs
(D Drugs of abuse; Heroin, Cocaine
@ Theophyllines
@ Clofibrate
@ Phencyclidine
(5) Toxins
@ Alcohol
@ Carbon monoxide
® Snake bite
(6) Metabolic
@ Hypokalemia
@ Malignant heperpyrexia
® Myopathies
@ Hypophosphatemia
(7) Others
@ Polymyositis and dermatomyositis
@ Genetic muscle disorder
@ Idiopathic

W3 dgse] ATAM dnsA gEth oF @
EZ2y AR 2L dimer¥e] AF3HEZ o
g o} ZHARF AEFFSE I AAA
E ¥9anst YA e df olde) 83
AL FEE YWH o 100-150mg/dL °o)oltt”.

2. Myoglobin

PEIZo o =l glon, €4 gty F
5o won, ¥A 17,000 dalton®) monomerE
A AR A AREA AREEZ JEIFIAAN F
AAxBIYAZE F FoEdoh £ ARH] Z4ie
ae AdsA Fe & P FY 4L fAAP

Deposition of Heme Pigments in Plasma

1. Free hemoglobin +haptoglobin
(¢F 100mg/dis} &%)
— hemoglobin-haptoglobin complex; ¥} %o] #
A G#5x] goerg FMLE 100mg/dLe] ol
oF Bol7] Az},

2. 2MAE specific binding proteinO| SiC}

222, 9302 f{ld Sdixe 494 H3H
Bg ARAez 242 Wde AFSA g o,
FAag e da4E 9@

Mechanisms of Pigment Nephropathy

1. Classic pathological findings in
pigment nephropathy :

Proximal tubular necrosis and distal tubular
obstruction by pigmented cast.

1) Proximal tubular necrosis

Mpyoglobin or hemoglobin filtered by the glo-
merulus

— enter proximal tubular fluid

— enter proximal tubular cell by pinocy-
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tosis(hypothesis)

— lysozymeol] ¢}3l heme pigment: globin®
ferrihemate® £ €t}

— iron portion of ferrihemate; toxic su-
peroxide radical production

23 AdsFo] Y o3 FLHAUAUL, Ax
9] pHZt 5628 ZAHUE, A4 APoz

< Mi(pigment)E AXYE o)FA|FIa F

7t &3€ FE3A HAY, #2¥ ferrihemateol
AT AFAHA &L doyA 2 Aot

2) Distal tubular obstruction by pigmented cast

@ &4

2. AEIZFHT, Y] ARAL Yol Y
T 71-LE oby wEAx ¥ gley, TMAe) ¥
e e #osi= gAAFAA nitric
oxideE AAFLZA AP £&2& Yy ¢
24 St EF AdwolME @gdue] Foleoz
v o] Tamm-Horsfall Bd®ely &47 =34
A fEe 9ds $AE3, APsEY L Est

< methemoglobing #4331, globinolX he-
me#A7t fElEHo] And olFd #FF AAAQ
ferrihemate®] FHHdol Buix dizch weld &
AFo] Fay Ay VWF Ade ML FE= ¥
Yo o FAA=BAHAL SHE FHsAo] wS
E0 2 244 A2 BEfAolmz A Z2Ay)
of OH- A4& A8 And &4 29% 7}
SAE Aok

3. AFAL A 2259 EF g g
ofd]l B3t 2A4F =

1) Obstructing intratubular heme
pigment casts

2) Concurrent volume depletion and renal
ischemia

59 qAEge] TS, AL 48AT T &
AE 25UR o 120X R0 Y8’ oz
Q1% renal perfusion® ZiAE
thelium-derived relaxing factor¢l nitric oxide<]
29 &3 ERE wEEs 2484, @440 8
A 714 B Roleh,

3) Proximal tubular cell injury

ol EMAY ZMARTGE free chelatable iron

of ojsf =iAGCH”

major endo-

Clinical manifestation

dHAY FEZEAT 849 39 gL @
pigmented casts in urine, @ a red or brown
color of the urine supernatant, @ a marked
elevation in the plasma level of creatine phos-
phokinase(CPK)¢|t}. t}2 AE 8A2E9 93 hy-
perkalemia, hyperphosphatemia, hypocalcemia
(due both to calcium phosphate precipitation in
into the
ischemic muscle cells), hyperuricemia % &
g ! e FAMRBINSE e sodium £
HAELE FF 1% o3 ol AndIrrtE
Ax@odE st a7e|gH?,

HEA=BIALY QBF A= A7), A7), HE
719 3RAR ' & A,

@ MNZIE A3 B ASLd oF Addgol
AR AZIZ F ABAAM £ A AEHDY, o
ol Fhsd Alzleld

@ A7 Ad&de] gygso] Ao o
5-10mL/min7}R] EojA| 3, Qo] 73 ZAse
AZlelek A7l diAfl 1-2F ALY 4 A9 §
d A&HE FE Yk 85Fo] AsA gAY A
HALHME B3t 1HE W F$E P =
oz},

@ FAE7e 9 F 54 uA FHL Wl A F
o ®@ue A=7F A3AY, FA77F 2 Afdde
3 Eo] =1 J7F A& sHsAol &k

damaged cell and calcium entry

=

Dignosis

h?ed to brown urine |
& Centrifugation of urine
Redcoloronlyinthemgl [l?edcolorinsupematant'
n Test for heme with a

4 urine dipstick
Hematuria = /\
Porphyria Myoglobinuria
Ingestion of beets Hemoglobinuria

The use of bladder
analgesic phenazopyridine
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A=Y FAA=ZIHN e HI AE4 B
WA 2YAE F4% AS aeis] Bolop o)
Foaetay A2A X8 F FAHPARA Qe

= FFLASETOIY, BHANEFY A
o] At Ad, HEF +F, ¢IE T FE 38,
8 4% AA HE F YRSEHFE AAEE
2701y 8 wE £¥9 FAN Y= A= @
Ah BT THL0 F Mikd FAARBINALE
A8 Holol Gk MruA FAARBINE 8
Y ko] ZAY FAHGB+ oL Hols uHd
L3 AAME AEF7 BRHA ¥E °(<5/HPF)
AdE 4 ok AWl 24471 AEEY Add
Ego] Hu, THine giAolmg LAold &
Az HAT & gt ZMikd] g% FPYALT
A= ¥A CPK(creatine phosphokinase)$}
aldolase7t d+=ol sltk. 83 CPK7} 5001U/Le]
| 948 4 3, 16,000IU/L ol4olw 7#3] Al
AHgth 84w of FAA=IHANME ¥
#dEZ2ZYW ¥=E7t @3, ¥ LDH(actic acid
dehydrogenase), M F4 FE71 4580, B34
7t FUketn, Y 84 fE] $ESEW AE
g,

Treatment of Pigment Nephropathy

Age FYd Had A54H FASE #FLAYE
g
FANFAE AEE HaNHAAY dEEtr] A8

A 27HA 9ol it
1. Hydration

AYNds2 FAAEL 2A FelA rehydra-
tiong 7Fe@ & W AlPtojol g} ol renal
perfusiong F7HAA H¥AY &4E& Ham,
urine flowE& % 7}A1# obstructing castE& A
Lig=

2. Forced diuresis :

forced alkalinemannitol diuresis

xdZEde P49 SHEE FUMFZ, B
27t o 54o] Z¢ methemoglobin® 2 AFEHE
RE HAZAZT. dAMAZF S BAsto], T4

#aE 93, toxic ferrihemated Kel& 9Lv] 93
o 2% A4EE pH 7.0(¥AME 65 ol4he] =
2 Feabe F4¥¥. gy akaline diu-
resis?} saline diuresis®t o &}z olel= g
9340 FA€ U 2318 calcium phosphate$)
AL FHAY, AZe8FE FL T 43
g & g,

1) Treatment of rhabdomyolysis

A% 25E4E 42 A%, mannitol-bicar-
bonate solution®] Z7] FYL& Mtk T F
AAxd FHrte] ddern o8¥ £ Ut ma-
nnitol-bicarbonate solution2 5% X:=3 £
800mLl 25% mannitol 100mL¢ 50mL ample
3 50mEq bicarbonate solution 100mL& &% &}
o BEH Pl o] 4L ¥xgo] hAEHT Ae
T34 890 "tk Agol: ddY 4E BHFE
7] 18t 0.9% AINALE FAPT Y FYF
< JEIGE o= Axst ANEHR gow, A7)
9] mannitol-bicarbonate solution® A% 250
mL $52 R43 & 4 ok 440 T4 27
33, £2¥Fo] F/4EA fod PnA FA ARA
o] &ag dAZ HolEerne, 47 499 Eq
g FTUsclor 39 = de Pye 28 wex
oy, @& ©]&°] mannitold] single IV &3O
2 125-25g¢ 15-30% 3¢ Fose wyge @3
I Jot. % single dose? furosemide Fo&= A%
A9} sodium transport® ZAAIFIE, oxygen
utilizationg& ZFHAAIAA renal tubular celld] vital
energy store® EE&U} Furosemide® diuretic
effect= distal nephron®l4 heme proteind %%
& 742419 heme protein®] solubility 719
7Fs4 W&l sodium bicarbonate FH2 AWE
a3} A

dF YEIEANZTOE AT IRFUF LS AWE
o]t} hypovolemia, acidosis®] ®AF diuresis’}
o]FojAW Wvtdy aAFIFFL wAET
o)k 7} o] FIX|R] oW acute, urgent dialysisE
g} cdFe) &40 AT JE2RANFTY 34
71 B 4 de AdedEFe PR geo
284, o= AR nBFIFAME BFo] Fol
vom NEA(cardiotoxicity) € YUElN7IE 817 o
2ol 84 A54L calcium chloride Y22 X=7
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g 5 vk ©F9 calcium saltsE $o @& #q2
E olxrloM &48 Ao RE Tgo] FElH
AAH ez WAL 1AEEFTES 24 + Utk
12|82 symptomatic hypocalcemia =+ A% 11
ZEEF] g & AFEA 7% F9 AEe] FAe
T sjjopgt g}

4y HIAEL JdWS AASY] 98 plasma
exchange& d3le ©l ol FPY =& WYo] of
Ytk

fascial compartment compression syndrome2
2 lateral thighol 2= Hee] glon, 2&
Aol wAEH, ZAX2 proteineous components
E°] decomposeH o] ZHZUZ £EE FYATE
osmotic force® F&3A ot WF o] ZKE]
fascial compartmentle] 1EHd, ¢o] FA53}
o T4 F715A IH ischemia, necrosis7} %
st 232 o2 ¥AH creatine phosphokinase?}
Aastal, B934 &4o] 2% fascio-
tomyt 234 Q] ZAHYAE TdolF 5 Qo)

MAndd FAA=BIAS] A= 479 dpd
2988 gt

2) Recommendations by Burton D. Rose

@ Initial hydration with isotonic saline at a
rate of 1.5 Liter/hour as soon as a trapped
limb is freed.

@ ¥¢e) AT mujAde] HAHEHH, hy-
dration fluid¥ mannitol 10g, sodium bicar-
bonate 40mEqE #7138 half-isotonic saline 2
Faoz A b marked diuresis7t ¥l
Z| @¥2o®™ mannitol-bicarbonatet F 3okt F
=2

@ 7] N89 BEE: INAws goiF d7A]
=l d 23S 300mL/hourZ #FXA3hs Aotk iy
2] @AM fluid balance: positive7} Hied ol
T 4" 2§22 fluid’t FYsr]) d&Eolth o
UL A% o] olu] HyH 6-12A17F Foll AFH
Ackd axrt "ojx9, symptomatic fluid over-
load7} HAEA B A med?
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