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Overview of the Formation, Components, Color,
and Abnormal Findings of Urine

Urine production is vital for the removal of certain waste products produced by
metabolism in the body and for the maintenance of homeostasis in the body.
The kidneys produce urine by the following three precisely requlated processes:
filtration, reabsorption, and secretion. Urine is composed of water, certain
electrolytes, and various waste products that are filtered out of the blood
through the glomeruli. The physical features of urine are evaluated carefully
to detect any abnormal findings that may indicate underlying diseases in the
genitourinary system. A change in urine color may indicate an underlying patho-
logical condition, although many of the causes of abnormal urine color are benign
effects of medications and foods. A characteristic and specific odor may be the
result of a metabolic disease rather than a concentrated specimen or a simple
urinary tract infection. Although transient changes in urine output and nocturia are
usually benign conditions, persistent abnormal findings require further work-
up, with a thorough medical history taking. This article presents many of the
conditions that physicians may encounter and will help them in the diagnosis
and in establishing a treatment plan.
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T AR TR (E= AV, B, kidneys)2 -9 3 o2 A 115

= Hualg 7]44(retroper1toneal organ)°|t}

[1]. F#2] orze Z3]8](psoas major muscle)?] Az WL ule} =]}
W, vz 2 712u)L(transverse abdominis muscle)ol] Hal 91, 1
of]+= &lg]v|®L(quadratus lumborum muscle)o] UTH2], Yuksoz o=

Ze ZPo 71 ufj o) Y& FHE ok 1 cm 7 H YA _A =|sit}
FEe %] Bt (compound tubular gland) 2. & QA #Hurini-
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ferous tubule)¥} o]& E8R = XA o =2 Hof 9]
o, gAML A FE8T9(nephron) 9} F A
(collecting tubule) ©. 2 Ao} thH-3E 222 (renal
cortex)l] IX|HAl HTH3. T2 = T84 (renal
corpuscle)9} @ A4|#(tubule) 0.2 FAE =], B9k
(Bowman) FHYe| Eexte] = A (glomerulus)
= 29 Fe AT (proximal convoluted tubule) ©. 2 ©]o]
A A feH3). T2 eHe diFE 9 o= B4 b
FHA L} Qo] FEAg M) F|Z0] Al9- Atolof] £
28k F-g(renal hilum) 0 2 So)7HA AvH4]. 32
Ao st (inferior vena cava) O & HiEE =] 9%
TN o7} F 75 cmE A1 FHom 4 H3Y

T2 FAE EFF Fahe] AT 0.5% Hrol| =A] ¢
ARk 2500 S B g
1S AT A B2 A9 2 da
A, ok, A7) BERA, R 7l T e
T3 7|Holt}, & =Foxe W] AT T3,
AZE 1231 o) Aol sl SAA 0= =kl itk

F 3o A sz M (extracellular fluid)] 4L G5}
7] Sl A2} el giabE -k, o2 gk A}
el zdo] Ax Ao AAdHT) A AR =
wro 29] oj(filtration) 9} S ATAA & £ 29 AT
“F(reabsorption) 2 #H](secretion) 2] 4L E3l AYA
2=k

AFA| of k= FQto] Pl 28ste] R o 25
B 22 224& FEfste] B4Rt Sy Bl Ao
2 o] W Y= FE-S A oJ3k N (renal filtrate) o2}
3L FHEHT) AFFA] o dhelolli= BAE R oA ot P
Ay g 22§83 EEES B T JoH, oF
7V BA719] FHAIQI IR & whEo] glal ¥
WA 27} HolA] =tk HE Alolehals @4 (plasma)
3} vl H|SZEFOHO). AFEAS] R IAE, AFEA] 71A]
o} 12)aL AYAIEGEGAE)E Eehs AFA| o3
(glomerular filtration barrier) o17}2] t)/do] == #4}
o] F7](size)9} 3Fd(charge)ol] T, 7 -
AR 27 7F aAY S ) BT S-S wH A
Aol A o7} B2 =8, T AlFFoll A ™
olef gt Ab7HA] oJprdHlo] F2A O R H= V| THOR

S/3EH, U] Tl dRRIETHO). 87 Ujel| A L
R} Agsto] EAlshs SFEES AFA ofibg2 o] A
g Aol oJste] A Fgke w=th

AVA] o378 (glomerular filtration rate, GFR)-& 13- %
QF 21 ol A A= AFTA] o) ko g daprt
Z3 =om i 100-125 mL/min BE0]THE]. AL o
F-&(mL/min/m*)& &4 F ¥ 24714 A S
wrof FgotEde] ARAe A o3tE F QAo A] o}
T S WA skth, TE9rRe)] 8ol viAds]= wikd
2 AFFARIA A s o A o B E ARA| o
I8 4 FFoE I (Uen)x24A17F A2 (V)/E% =
Aot (Per)o] HTH6], ot (Y- M1 Eh|7}F
AEA2HE)L N Q 240} ] AFEA] of7h-gof 9
slo] A7 AR = solol] A FgolEld(mg/
dD#} 7l(em)E &, AFA AR-EKCGF)x71/E7 2
doFEld ]S 18t 5= QIT}7, 10]. AFA| ofohe-o F8S
A= G/ S50 ueh debd = et S5 $57 5
7¥ehH AFA] ARHEE ST, EREE7 Fashd
ARA] o3& FHAste] ARG SA ArHI0)

AFpAO A of Tk ojafele] JRELS e ME-S TSt
= bl - AlET HH AT 2HE] EH]E=
EAdEo] g &g AEo] At AgS aME F
H BAEH Y29 o5& oulshH, dubd o R 54
1 St 552181 54 ol ARt AlES 28 (pin-
ocytosis)®] 7|Ho] EAFTHG]. 99%2] AFA| of o]
AET = T4 1%7} Ao Hoh g Awe] FH)e 84
S 2EstE 7)Ao 7 Hey, K+, Adobeld, T18]al o
ZrofEEo] o] HAA AQE HH|Ho] Ao E Bk
OJZITH11].

O] G2 0] F5I 349 7| ofete] AAH
) o]Z2 o 2 F 1,200 mOsm/LolA] &4 30 mOsm/
L] 474 F5{4m Osmolality=(specific gravity-1.000)
X401E 2= 85 A o vk 2 A A%
of digt nijAdeke] 2H& FgolA dojuh=d|, A3
AP A 9 7 gidd o) 84 9 ofE 7
T84 ol &l Q121=] ol & E R (antidiuretic hor-
mone), Aol & 28 (atrial natriuretic peptide), renin,
aldosterone 2] #HE B3l A S5 Al 2 A
o] A sl et vk =4S 95 ko] A
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= go] glom Agke] 94 QAL I|EFE Ho] §)
8- 9997} E-o|1L 7)ol i, 24 FeolEde] 231
o] Qo] eFe] A} v|sTEict ANy gL O IR
o] M3 tiEr}. dlE o Aol E o} child o ¢)
31 Eole} T#obEl e v FHiE o] glort UERC]
L 258 Ao} Foll o] Auko & EAFITHE),
O] GRS Abgdo] Bz 2, okl met dEkd
T ok S B3l AFHE 22T RS el A3t
Hol 48 T g o g g, Hallo] FE& S5
A 2 B ES vlEsH Aok 2 Soll= B ]
F3lo] o] T/ F71E, TR, 9, ol &
AR B HIE], 2R 9 AR o] 230
U T ATHOL AW F F7IEES 84, 84 T
, o}, f2 F& (urochrome) 5°] 91.2H, o] Hlol| =

W
e age] WER, v, AajaEol B 9E 5 9

Table 1. Changes in Urine Appearance

turia), @A %55 (hemoglobinuria), TS 2E2dRS
(myoglobulinuria) 5-°]t}. ©] A|7}X])= Dipstick(reagent
test strips) FAARe]] B FAJolA Rk Hixo] 8 Al A 2]
@7-(red blood cel)7} Holw, ML nTy} 5228
%2 heme Y 2718 BRITH13).

Ao w SR 20 ol o] % gon 5%
B 2o Qe ol upol} 2] f= a8
o) 3520 ofa 2 A& 2§14, 2919 Ho] gl
22 Blof| 7Pk, gol] o] F-Fepu 2, 7, A
AL Tgte] glo] Ao w5 Ao & = UHIO0L A
Al Ao 2 Q1% dxd] - o7l Sepaolut & o]
™, AFPA] o]€]9] HFAeL g o 2 7RE 0] P
7| gAMoL} HaoltH13]. 7t ghe AlellE i A
F-91¢] 7ho] Fadh|, Ad Y5RBC cast) 123l 4t
YA Hthree tube test)ellA] AZbo] dspAL A+
Fe7F M2 th2(dysmorphic) 5= A s o
AIRHEH15]. REe] D) 337} IAL Aaa] Aol A
AzZbo] AAA] b o= A DinE GAIRITHIS].

ok&o] oJafA % AHMo] M3} rifampin, chloro-
quine, phenazopyridine, deferoxamine, hydroxocoba-
lamin, warfarin, aminopyrine, phenytoin, urate, phenazo-
pyridinet= 2824 2¥ methylene blue, methocarbamol,

Change Cause
Color
White or colorless Normal urine, dilute: increased fluid intake, DM, DI
Smoky Small quantity of blood
Yellow Concentrated, urobilin, bilirubin
Brown/red Large quantity of RBC, hemoglobin, porphyrin, aniline dyes
Dark red Hemoglobin, myoglobin
Pink Urate, phenolsulfonphthalein, rhubarb
Black Alkaptonuria, massive intravascular hemolysis, methemoglobinuria, phenothiazines
Greenish brown or blue Bile, bilirubin, methylene blue, amitriptyline, riboflavin, Pseudomonas
Milky Fat, chyle, pus

Drug-induced

Food-induced Beetroot, blackberries, dye

Clarity

Clear Normal urine

Cloudy

alkaline pH, urates, spermatozoa

Odor

Strong Infection, prolonged urine sample

Fruity sweet Ketosis

Fecal smell Urinary fistula with bowel

Sweet foot Isovaleric acidemia

Rotten fish Fish odor syndrome

Pneumoturia

Rifampin, nitrofurantoin, metronidazole, pyridium, aminophrine, levodopa, methyldopa, theophylline, iodine

Infection, excessive cellular elements, casts, protein, crystals, yeast, phosphates or carbonates with

Urinary fistula with bowel, heavy proteinuria

Abbreviations: DM, diabetes mellitus; DI, diabetes insipidus; RBC, red blood cell.
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indigocarmine, amitriptyline, metoclopramide, clorets
breath mints, cimetidine, propofol, indomethacin& =
Al 2= acetaminophen overdose, niridazole& ZHA1 4~
¥, «-methyldopa, nitrofurantoin, cresol, iron, methyldopa,
levodopa, metronidazole, laxatives (cascara, senna),
sorbitol:& 73-2-A0 tei= BEZbAl A O 7 WHEHA| $HCH(Table
1) [15-17]. 2°5%9] riboflavin, phenazopyridine, 18]
3 isoniazid 22 9FA|S] E-8-2 QAKX AH o 2 e}
= QIrH16, 18, 191, Alkapton s (alkatonuria) = =35 -
73 Agko =2 tyrosine tAls2 2] Aok Hr|to} ol
homogentisic acid®] =2jo] Whla}te], oJAabA o & T,
T AR g 2 Aol M 4= QITHIG, 20, %1
c+&- Ao 4 homogentisic acid®] 40 & & 4= itk
Acetaminophen®] = B8 A] 7FAIE-H(hepatorenal
failure) ¥} ©jE-0] tAMHES] p-aminophenol®] %o
2 A4 o] A = 9lo m = Foffjof ghr21], B
gkl o] Yo = FAdsk 91R1e purple urine bag syn-
dromeo]t}. o] F518 A0 7 Aol A tryptophan?]
indole®, Z12]1 ©] indoleo] 7rol| A thalulo] Alzko =
A s =), pEAEl giaiEo] A4 Gram-negative
Aol 2Jall W3 indigo (a blue pigment)$} indirubin (a
red pigment)o| THE0JZIT}H22, 23]. ©] pigmentsE-o] 2
3}3}e] Foley 7HHE] ] polyvinylchlorideS ZAUAIA H
A Axdo] REEo XA frH24]. o] Hap A4S Ayt
2 o 2 YA X728} Foley 7HE] wgko & %)
wAEC oAM= o] We = Ql=T) AR
Beetroot, 74}, 447} 74 AV, A 55 M E
7F 2o B e AeE vk AR AF
I 3 vheX EE-S ARtate] s 1S Silst
3, Eeh(coudy urine)] A= AT BT, A
X, Alet, A, Xite] =2 w5t #o] §lom, o]
H 7Ae- thily HAEldn, Q27 Tol eAETHI2,
71. 53] &2E i T rtAx(phosphaturia)?] 73-5-
£35] TEHRE Ho| =5 vt k(bicarbonaturia)
$= UrHI4], o] W= acetic acidE 2 -2 Yo
Hol 2 BrolxItH12], AFE7 el Mg o] 2 Azt
o8] @ 7F EHEIA 4= 9l o] wi= Al B
ofx]A] =tk 4t (urates)ol] o8] o] EE|A|A
1 oJoke] 7141 7ol F2M S B 4 glom o]
£ 60CE G& 7FsPd F-Ao 2 FH12], AVYS (Filaria
bancrofti)o|vt 97, A3, oPd T4 o "= 9 2
s, v g 2o AAE Yehs HaM fr|e
(chyluria)= ol[&l| 2 (ether) & ¥ 0™ == BopxIt}H26, 271,

3 H

oM, rlot

2 pboro oo

4. AHO| CIE olyaA

Zxofoll A Qo] 3HF B AR Theh B
317 v A= AEko] 500 mL/m” o1&}, Qo] - 1.0
mL/kg/hr ©]8}21 7-$ iz (oliguria)2}al ah, A=k
o] 3% 2,000 mL/m® ©’¢1 73 thx(polyuria)g}t g}
[15]. Hio] 749 & w37, T8 A, o 20
T2 olsh, ] B9 Au 1 A, AFRA ol
(@), 85F 55 YAIgTHIS). ofghel] ZhellA 7o
A 3PS 7H W 795 oRb(nocturia)g} 3=
o] o] 735 A7 5e AT T2W)E oAlsh,
Zol o]&d 2F S AAlE BE oFxF(nocturnal
enuresis)o|2} sH=t] g ] A, 22 Wg-E-
A, oFzk the, A 2P o=t T Rldl] o wE
T o251

AlX % (freshly voided urine)= HANZF AL AL oF
gk ARUE 7FA]AL ot ARe] kol WAl (Mt
o3} 47} a7 AR B9 S 2HAS ol
B 5 AuH10]. A= (ketone)S B3-3F AL o
ZITH14], B2 i Aol 553 AW WAlE 7L
=], wjo]E AlgEke] U= TEAH S (maple syrup
urine disease)2 AE-Z(sotolone) W&ol EE3F HA)
7} (28], F2F(FFo]) WA U= HEAESS
(phenylketonuria) [29], @&+ ¥ HA}7} U= isovaleric
acidemia [30] 5°] Yt} EdJuEoly](trimethylamine)
< Egvdolilng S| ARou i 180l SFO R
s FH|Eo] Aol M= =5k WAE frdsh| o
Fol] ‘WA o} ZFIF7H(fish odor syndrome) o & Et}
[31]. T2 B= JolEe] ARoA] X|&H 0 2 B0l WlA|
7F e djoll = HiEA] dixbg AeS ko] Ads At
£ Algiatofof gtk

2Wo]] AFo] st 7-9-(pneumaturia), 2F57}1 A3}
At ube Bol 9 Wi = o 4ETh AEN = -
7} @ =9 AA(fistulous connection)©] Y= Stolol| Al A
4 4 gl 3t 7154 A4 (emphysematous pye-
lonephritis) ol AlME A = JqrH32]. o]= 79 A
Z9o] AL Alete] W) (proteolysis) 9} o] WHE
(glucose fermentation) 258 71Q1gh}ar AZFEITH32],

ot & Al Shofe] 3AE 2 A WS B3 11 7]
AEZHE Y 5 et Aol Z7RAke] ®Eo] glo
HA] S2H4] At Qs A9 AW S-S, Aldls™
ZHIE AFde] BHo] e dotelld 189t 2 drt 9l
<, del VHIRE] FHke] Sle

el PR
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EE =
ik oz el §obe AAR] A T, < HA
22 =R e Sl aote] 27 el thet

B2 T3 ARE e 5 gl TeE e 2] dipstick
AR A AAHERE ofUe) oA o= WEjl £
2] Wglol] Fo) 5 718tk Fo w21 FE3 vk}
73E) getol] Be =80l E o g AlgHrt
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