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A case of 2,8-dihydroxyadenine urolithiasis diagnosed by metabolomic analyses of serum and urine samples
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A 47-year-old female, who had been under treatment for type 2 diabetes mellitus, visited our hospital com-
plaining of severe pain in the left loin and upper abdomen.

She was diagnosed by abdominal ultrasonography with left hydronephrosis due to left ureterolithiasis and was
admitted to the hospital for treatment. However, the ureteral stone passed out the following day with hydration, and
she was discharged without symptoms. Spectrophotometric analysis of the stone revealed a 98% content of
2,8-dihydroxyadenine (DHA). Considering the possibility of adenine phosphoribosyl transferase (APRT) defi-
ciency, we performed metabolomic analyses of her urine and serum by gas-chromatography-mass-spectrometry
(GC-MS), which revealed significantly high urine levels of 2,8-DHA and 8-hydroxyadenine, and high serum lev-
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els of 2,8-DHA and adenine. Therefore, we diagnosed her as 2,8-DHA urolithiasis. It should be noted that she had

no abnormality of uric acid metabolism.

Similarily, we performed metabolic analysis of her older sister’s urine, which also revealed significantly high

levels of 2,8-DHA, 8-hydroxyadenine, and adenine.

APRT *QO0 and *J have been identified and reported as responsible mutant alleles in APRT deficiency. In our
case, polymerase chain reaction (PCR) analysis demonstrated the *J/*J homozygous APRT genotype.

2,8-DHA urolithiasis is a rare inherited metabolic disorder. APRT deficiency causes extremely insoluble 2,8-
DHA crystals to form in the urine. The 2,8-DHA stone is radiolucent and often mistaken as uric acid urolithiasis
due to the similarity in the infrared spectroscopy results. 2,8-DHA accounts for approximately 0.1 ~ 0.2% of all
urinary stones. A low purine diet and allopurinol administration are effective.

We report here a rare case of 2,8-DHA urolithasis with a summary and discussion of the previous case reports

in the literature.

Jpn J Nephrol 2017 ; 59 * 1071-1077.

Key words - APRT deficiency, metabolomic analysis, metabolomics, 2,8-DHA, genetic urolithiasis

o4

28-Pk Fu ¥y 7 7= (DHA)fSAE L, FERE IR
FTHBZT T VARARIRS IV FI VAT 2T —E
(APRT) DKW 72 KIAIC X > TH L 2 H ek S IEE R
DIRRET, APRT RARIC X O JRAICEATED 2,8-DHA i iy
ZHELD I EDPAIGNLTV D,

Slalb b ik 2,8-DHA & EHICB W
T, MEEBWIHN T - JRX Y Ru— L@ E2170», 7
T L)L T 2,8-DHA DEMZ RO, R\ THMEEE T DL
BYFAEL72DT, #HTOXEEZEL L HITRET %,

il

AIE % FEAE L 72 )

E Bl

B F 47k, K

xR B

BEERE © R T ONEARE), IRERRS A (20 i fRic 3
[Al), RHAEEFA - BER (24 iREH), M7 27 - BEZE (1 40T

RIERE © i GRAf) 5 &I, i () 5 #iic X 2 B
TEREA RS SFENTEA, BT 2K 30 170, LARTH
%, FASEEED D,

BRAREE © BELRE, RIUE, MRS OREBSERE R (NARSE 1
HE: 7V IV 4d0mg. 7L 02 E VXU 5mg
FLASE 15, 7 A Y YEE100mg 1 88, 707 7F %
BRERIESE25 mg 158, A b AL I IR SE 250 mg 2 5,
TAT7 4 VEE200mg 288, 7=/ 74 77— MESOmg
188, 7Y 77V —)LODSE1Smg 1 §E, 77 VIV A AL
RFISE 1125 mg 4 h 72 )L),

XAEXH 9 HIC M & /i EIER o %2R, thaic

B L 7o 0 ibehb ok 2 5255, IEERHLHE CT IS THIRE RS
T X BKEHEZR RO 72720, NEHTREAABEE ko
72,

BAFR : BE 152cm, AT 59.8 kg (BMI 25.9 kg/m?),
iR 36°C, I 159/71 mmHg, BRI 73 bpm, Mo 5 MR
HIE, AR L, I8 2 EIER %2 R & L COLET,
FEMIE~TIRICHE RS D, /B (CVA) TR
(+), Murphy sign(—), McBurney sign(-)

ABREHREFT R

M & & CRIBERR (Table 1) © WBC 12,000/pL & Efl
THH, Crl1.25mg/dL & BEHERERE 289 % 137>, HbAlc
6.8% LEfETH > 7, ZDfh, MIRE X CIRFPHIMBRDOHY
%, MESLIERIBIE 2R D 72,

BEER B AL CT (Fig. 1) : AT b 5 AR & IREBATIBIC
dmm KOfEAH Y, LT, BEIFEIIMEA L PO Bridg-
ing septum DEE S HAZ 6, REFEAIHE D AKEREIC X 5
2 Z5E) . W FEIRE R OKERE DR, X FuEiE
filif1)

ABREERE : a2 T ORERBIE L2 L 22, Aﬁﬂ
AR e N, BRIERE X T =2 odE2 R0
7=, HE3WHI P%ﬁhk&otoﬁﬁ%ﬁmtﬁ““

WLzt Z%, 28-DHA% TH -7,

BEEEEE : B H, HARKEEX Y R o — AR
(http://www.jc-metabolomics.com/) TH A7 0= k75 78
BOHTE (GC/MS) Z 22 R X & R0 — AT 24T - 72
fiW, 2,8-DHA (6.6SD ; 1SD= WM H#HIC 1) % M EL Hats
HIEMEOBHERZE) & 8-E Fr ¥ 757 = (6.4SD) DEW]
i E R, AIEFIZ 2,8-DHA FEAE & {L2E2 Wi & -
(Fig. 2,3), i A & X0 — LR & 175 7 f5 5, 2,8-DHA



BT 4 H

1073

Table 1. Laboratory findings on admission

WBC 12,000/uL Na 139 mEqg/L <Urinalysis >

Hb 11.9g/dL K 3.7 mEg/L pH 5.5
Ht 36.1% Cl 107 mEqg/L protein -
Pt  22.1x10%uL Ca 8.9 mg/dL OB 1+
T-bil 0.2 mg/dL CRP  0.21 mg/dL glucose +
AST 10 IU/L HDL-C 48 mg/dL WBC 3+
ALT 7 IU/L LDL-C 102 mg/dL RBC 20 ~ 29 /HPF
LDH 154 |U/L WBC 30 ~ 49 /HPF
TP 6.6 g/dL HbA1c 6.8% amorphous urate 2+
Alb 3.9 g/dL FPG 148 mg/dL

BUN 25 mg/dL
Cr 1.25 mg/dL
UA 5.2 mg/dL
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Fig. 1. Computed tomography revealed left hydronephrosis caused by a ureteral stone (3 ~ 4 mm, arrow on the right panel)
with dilatation of the renal pelvis (arrow on the left panel), swelling of the renal parenchyma, and bridging septum

thickening around the lesion.
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Fig.2. 'Total ion current chromatogram of trimethylsilyl (TMS) derivatives of urinary metabolites of
this case. The retention time of the authentic 8-hydroxyadenine-3TMS and 2, 8-DHA- 4TMS
are indicated by the arrow. TIC : urine
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Fig. 3. Mass spectra at the retention time of 12.03 min in Fig 2 (Fig 3a) and the authentic 2, 8-DHA-4TMS
(Fig 3b). Intensities of the ions at m/z (mass-to-charge ratio) = 440 and 455 in this patient and were
both 6 SD above those of the age-matched control after logarithmic transformation. 8-Hydroxyad-
enine was evaluated based on the intensity of ions of m/z 352 and 367 at the retention time of 11.04.
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Fig. 4. In patients with 2,8-DHA urolithiasis, complete or partial deficiency of APRT causes inadequate

removal of purine bodies, leading to accumulation of extremely insoluble 2,8-DHA crystals in the urine
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Fig.5. The microscopic finding of 2,8-DHA crystals in urinary
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Table 2. Summary of various APRT deficiency (classified by genotype)

e APRT Resistance to ’ ;
Phenotype Urolithiasis activity  adenine analog Functionality ~Genotype
Complete deficiency Yes 0% Resistant Non-functional ~ Q0/Q0
(>x100)
Family members No 25% Sensitive Functional 1/Q0
Japanese-type deficiency Yes 25% Resistant Non-functional JNJ
(>x100)
Family members No 25 ~100% Sensitive Functional 1
Wild type No 100% Sensitive Functional 11

Formally, APRT deficiency had been diagnosed by the direct measurement of APRT activity in red

blood cells or T lymphocytes.

APRT KIEIEIX, 7V VY HREERTOT 7= DM
(L R=RE) hEE S NS, s ids hEmsr
BTh s, AHTIEH 1% H5 APRT #is - RIBORKH &
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