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AL 274:2000Q2 949 1A TR 8 A
A A 99 g/dl, HET EHE 280%, WHET
30,000/mm’, FA¥ 296000/mm’, A A3}
o4 Na 132 mmol/L,, K 1.4 mmol/L, Cl 111 mmol/
L, total CO2 content 9 mmol/L, BUN 152 mg/dL,
creatinine 0.9 mg/dLe|%3, SGOT 79 U/L, SGPT
31 U/, Ca 99 mg/dL, inorganic phosphorous 1.4
mg/dL, F9¥ 7.7 g/dL, 457 40 g/dL, El2E)
£ 125 mg/dLeldth. & HAMIM pH 7.0, 8|8)F
1.010, £ 24+ HEF 370/HPF, Na 21 mmol/L,
K 97 mmol/Leldth. 98 7t~ #4& pH 7.28
pCO: 158 mmHg, pO: 135.8 mmHg, HCOs; 7.31
mmol/L, 2FA2¥ 3% 99.0% ]34}

2477 23 o)A creatinine 918 mg/day, 8%
W 1914 mg/day, Ca 250 mg/day (A% 150-300
mg/day), Na 21 mmol/L, K 97 mmol/Lei%x
creatinine ¥2:&& 1141 mL/min/1.73m*0] 1tk

2001 1€ 919 BA ZE " HAleA Eax
98 g/dL, R8T &HE 295%, #PT 11,700/mm’,
P4 253000/mm’, 8H AspsAAlA Na 130
mmol/L, K 2.8 mmol/L., Cl 104 mmol/L, total CO2
content 13 mmol/L., BUN 10.2 mg/dL, creatinine
1.1 mg/dLeol$l3, SGOT 50 U/L, SGPT 31 U/L,
Ca 89 mg/dL, Inorganic phosphorous 2.3 mg/dL,
F99 85 g/dl, ¥5W 38 g/dl, FH=HE 125
mg/dL 1Atk 87 ALA pH 7.0, &1]F 1015 2
ol 2+, H¥S I/N/HPFolth T 7t #4
< pH 7.293, pCO; 19.3 mmHg, pO: 134.8 mmHg,
HCO:™ 9.1 mmol/L, AHAX 3% 98.2% ]t

ANA 1:5120 (speckled type), anti-dsDNA 7.3
IU/mL, C3 102 mg/dL (A4 65-125 mg/dL), C4 34
mg/dl. (37 9-37 mg/dL), IgG 1,800 mg/dL (4
916-1,796 mg/dL), IgA 131 mg/dL (R4 93-365
mg/dL), IgM 98 mg/dL (R4 40-254 mg/dL), RF
<20.0, anti-Ro (SSA) Ab (+), anti-Ra (SSB) Ab
(—)e)Adet. 79 FAA 7HAlelA HBsAg, HBsAb,
anti-HBc Ab, anti-HCV Ab: 2% &4Alol%ith

24X 7 @AALl A creatinine 673 mg/day, &%

W 808 mg/day, Ca 250 mg/day (7 150-300
mg/dL), oxalic acid 209 mg/day (A4 16.2-53.3
mg/dL), citric acid 251 mg/day (34 150-1000
mg/dL), creatinine ¥A2&& 62.3 mL/min/1.73m%®]
Atk

A anion gap< 13 mmol/Lol%x, & 7t~ &
A& pH 7.0, pCOz 8.0 mmHg, HCOs~ 5.4 mmol/L,
& anion gap 146 mmol/L. (& Na 63 mmol/L, K
31.6 mmol/L, Cl 80 mmol/L)°]Ath

20029 19 49A HA 21 HE g A
A A 86 g/dl, AYT £HE 252%, WHPT
8,700/mm’, @23 223000/mm’, ¥ A3}l
4] Na 131 mmol/L, K 2.8 mmol/L, CI 104 mmol/
L, total CO: content 17 mmol/L, BUN 145 mg/
dL, creatinine 1.4 mg/dLeI3, SGOT 39 U/L,
SGPT 28 U/L, Ca 89 mg/dL, inorganic phospho-
rous 1.9 mg/dL, 9% 84 g/dL, &%) 35 g/dL,
Fel2HE 97 mg/dlelirh. & FAAMNA pH 75,
a8]F 1010, 899 1+, J¥F O7/l/HPFeleh &
Wy kA BAML pH 7.39, pCOz 23.8 mmHg, pO:
100.8 mmHg, HCO3™ 14.2 mmol/L, A& X 3% 97.2
%ol At.

ANA 1:2,560 (speckled type), anti-dsDNA 7.1
IU/mL, CRP 26.9 mg/dL, Cs 97 mg/dL (A4 65-
125 mg/dL), Csy 36 mg/dlL (R 9-37 mg/dL),
IgG 2530 mg/dL (A4 916-1,796 mg/dL), IgA
113 mg/dL (/¢ 93-365 mg/dL), IgM 101 mg/dL
(A4 40-254 mg/dL), RF <20.0, anti-RNP Ab
(+), anti-Smith Ab (—)o]ic}

oA & Aol A7), 2&¥ L9 AL
A3 FAZF 27 gdd wAHY #ZUE 105
cme g o7t Y AAE Rgew, 7 A% W

]
o
f

SRS A HAN AR #EEHATE AR g
ArlE AT rte] X Fo g Fukg AT
A 7+d (mesangium)e] WAL B AFFA A3
Y HE A0 vEuA gtk 2wy ey F
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Fig. 1 szney reveals fibrous thickening of Bouw-
man’s capsule, marked tubular atrophy, in-
terstitial fibrosis and lymphocytic infiltera-
tion (H & E, x200).

g3 dAvA 24
TANEA A=
HAch

AR @7 23 A7H FRE
AREA Hd e & A
Z1Aere vwd Hysgenw (Hd F4:497.2 nm)
A ndE AFe we =EA Z1ASR ARARY
oA Ak FE79 FaH 2] BEEHA
2 A# AY FZ (tubuloreticular structure)® F
Z A EY AEdA FFEHAYT (Fig. 2).

He) A ¥ 38y Aol A X (intercalated celDE
xAE7] st H -ATPase$t Cl /HCO: ex-
changer (anion exchanger 1, AE1L)d] W3t E7 o}
Z2EAE AL3A T, Ar]d] FYAR Exstd &
o A FEHE AABIETE o] A IHAR
X H -ATPase WHuwrgo] dol iy AL #el
stgovt, 472 Awd Agwel H'-ATPaseol &
4 W8 Role AE HE B ATt vel
2 o¥ston] ARl ¥4 HAEX Ao BFER Yot
(Fig. 3-5).
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Fig. 2. A tubuloreticular structure is noted in en-
dothelial cell cytoplasm. No electron-dense
deposit is seen in this field.
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Fig. 3. Differential interference contrast micrographs of renal cortex from
normal controls (A & C) and dRTA patients (B & D) illus-
trating immunostaining for H -ATPase (A & B) and anion ex-
changer-1 (AEl), Cl'/JHCO; exchanger (C & D). A & C: In
normal controls, type A intercalated cells with apical H -
ATPase and basolateral AE] (arrow) and type B intercalated
cells with basolateral H *-ATPase without AEl (open arrows)
are clearly identified in the connecting tubules (stars). Small ar-
rows indicate the strong H '-ATPase immunoreactivity on the
submicovilli of the proximal tubule (PT) cell B & D:In dRTA
patients, H -ATPase and/or AE!l labeled intercalated cells are
decreased both in number and in intensity of immunoreactivity
along the CNT (stars). However, strong H ~ATPase immuno-
reactivity is remained in the proximal tubules (PT). Magnifica-
tions, <X400.
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Fig. 4. Immunoelectron microscopy of H-ATPase in the collecting duct of dRTA
patient. Rectangles indicate the area presented at higher magmﬁcatzon in panels
C, E and F. No immunogold labeling of H ~-ATPase is obserued in type A
intercalated cell (B & C). Note that immunogold labelling of H*-ATPase is
seen in the supranuclear region (E) but not in basal part (F) of the principal

cells. Bars=1 um.

U AAol zhdel WuE AR AMBAY AF 197,
T EE Y Fo 1d® 497 AABA AE 14
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Fig. 5. Immunoelectron microscopy of H -ATPase in the proximal tubule of dRTA
patient. B and C are higher nwgntftoatlon areas indicated by rectangles in A.
Abundant immunogold labelmg of H-ATPase is seen on the apical plasma
membrane and vesicles in proximal tubule cells in the dRTA patient. In the
basal part of proximal tubule cell, no immunogold labeling is seen. Bars=1 ym.

ATPase pump®] Z&g A4E F AN #Hel =3
Arbel Batd F YAE o83 W sEHE o8
&te] H'~ATPase pumps 2&S A% £ gigich

Ao AE AllAEE ASHIMEY (api-
cal cell membrane)¥ ¥4H METAA Y= AF
(vesicle)ol H'-ATPase7} H&HH, 7149 & 4 xut
(basolateral cell membrane)oj¥= AE1 (Cl /HCOsz
exchanger)7t 4@t BY Al|HAEE 71354
Eotel]l H -ATPase?t 2@H™, xFAGAE
e AEl1#E & Cl /HCOs; exchanger’t &
1} AElel:= & EA] Yol AY AlolMaEe 718
ZAE%d = AElIFE v& Cl /HCOs  ex-
changerg® 7HA3 & ALz A7t vt (Fig.
3A and 30)".
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o] #EHA ¥kttt (Fig. 3B & 3D). 28y &91A
B H'-ATPase® Hlw# Fglo] @A (Fig.
3B).
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= Abstract =

H'-ATPase Pump Defects of Distal
Renal Tubular Acidosis as Initial
Manifestation of Systemic Lupus

Erythematosus

Young-Jun Song, M.D., Jung-Eun Kim, M.D.
Jong-Woo Lee, M.D., Dong-Hun Lee, M.D.
Hyeon-Kyeong Cho, M.D., Gyu-Tae Shin, M.D.
Heungsoo Kim, M.D., Hyunee Yim, M.D.”
Jin Kim, M.D.", Sun-Woo Im, M.D."
and Wan-Young Kim, M.D."

Department of Internal Medicine & Pathology",
School of Medicine, Ajou University, Suwon,
Department of Anatomy T, The Catholic University
of Korea, Medical College, Seoul, Korea

Systemic lupus erythematosus (SLE) is a multi-
system disease with marked variability in its mani-
festation. Tubulointerstitial involvement is well rec-
ognized in SLE. But usually the tubular dysfunction
is latent and usually presents after diagnosis of
SLE. We report a 20 years old female whose initial
symptom of SLE was distal renal tubular acidosis
(RTA). She presented with severe muscle weakness
at emergency room with laboratory fingding consis-
tent with distal RTA. After several months she de-

veloped fever, arthritis, serologic fingding which was
compatible to diagnose SLE. We report a case
whose initial symptom of SLE had been distal RTA.
(Korean J Nephrol 2003;22(1):148-155)

Key Words : Distal renal tubular acidosis, Initial

manifestation of systemic lupus
erythematosus, H™-ATPase pump
defects
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