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Abstract

Objective: To explore the clinical features and genetic mutation profiles of a pediatric case with
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primary renal glucosuria (PRG). Methods: The clinical manifestations, laboratory and imaging tests,
and genetic test results of a child with PRG were reviewed. Results: Female school-age child. Multi-
ple positive urine glucose and normal blood glucose. The SLC5A2 gene in the peripheral blood DNA
of the child and her parents was amplified, sequenced, and analyzed by polymerase chain reaction
(PCR) to identify potential mutations. The results showed that cytosine C was mutated to thymine T
(c.1540C > T) at position 1540 in the cDNA sequence of the SLC5A2 gene of the child, resulting in the
change of amino acid encoded by amino acid 514 from proline to serine (p.Pro514Ser), and the
child's father had a heterozygous mutation. Conclusion: Primary renal glucosuria (PRG) should be
considered in children with recurrent positive urine glucose and normal blood glucose, and genetic
testing can be improved to clarify the diagnosis.
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1. 5|18

Ji 2 P B B JR (primary renal glucosuria, PRG)A& —F0 R WL B /INE I, RSB ERR, A
WO ARIL R A, HREAEEI RIS, ROV MR EL T EE SR T, HE NS R
WS B gD T S BOURRR SRR R , IF BV AR B NVE DI Re T . AU, B4 - &0 b IE
32 M 2 (sodium-glucose co-transporter 2, SGLT2) ) Zmfid 2 K SLCSA2 [ 5RAR & T 30z K A ) 32 it
[A[2]o SLCSA2 BN T 16 Stk 11 X 247, H 14 MR AR, HiDH 672 AN SRR A B
SGLT2 [3]o SGLT2 £ A& T & /NE S1 BoRl S2 BRI &b dkic i, HAF AUNMSER RS
B, IR MRS B LR 22— [4]. PRG JEH H1 SLCSA2 [ (4l & Bk 24 & A 51
AL AT 1 B BEI2 A1 PRG EJLIIIG IR LI S50 A0 A S DRI 25 2R, DAS fEnx 495 A
s

2. mBIFHEE
2.1. BILEER

B, o, 7%, NN S K, K2 R TR FESRBERRS. BILA 8 KAl IR &
PEIZU, (BT AR, 2 RATHILR I, IR 39.5C, SRE, WANCMRHER. EhsE
T, RGN, IR, VG, TR, Ra. R, T2, SRR, maKE, MERME, 4
EEW RN, RET, ROTRE, TRKE. HELDTERE, THREEWES, TEIRL, T
FRAETE RGURYIR S, TS TR, QR SRS, TC B B R S

2.2. FIEE

ABEER: fRIER: 37.5C, 0% 100 K/min, FFI: 32 K/min, MiJE: 92/60 mm Hg, {AH 19.0 kg.
PHAETE, KM RBIAT, HRES TGN . UM Sk, RE RS, OISR ERE, ER, Y
R fe, P RGEARA N, BRI .
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2.3. HEKE

ABEHT ARG AR B W R s (1) Mgkl A E488 17.91 < 109/L, HHERL4H A H 55
tt 82.50%, CRMEH 9.06mg/L; 'BIife: KEZA 2.6 mmol/L, WA 35 umol/L, JRER 228 umol/L;
W7 G % % B 7E 5.0~5.7 mmol/L, 485 2 h MUFEMKENTE 6.1~7.0 mmol/; FELIMLL & 4.9%; JikE =R
FORYE . C IR BGRLE AR WA B0 BRI, 0. 5. & B, 85N ARG AR IFIh. 0L
By, MPt. AEIREE ESRAERNREE. Q) REW: FERBHE 3 KREM: #BERE++++, R
T . 24h JREEAER 0.1 g24h, 24h JREN. 8. 5. 8. SRR 24h R 128 g(24h JR &
1420 ml), JR B2 ERE A 0.62 mg/L. (3) B HMA: MTIEM F: XRER; WIRAEH: XE. B
PR DL BA B o5 AR, B PR A R LB R ks AN LR MRS A A R WA R . (4) 3
AAH DA B il 98 S JEARPUATEE . 1:25600 il 58 3SR ML 22 5256 . EB R BRPUAAIIE . HUBEER A ¥ i
O SRR N H o B LB 2 RIR IR PR i, e D07 I IR | 28 05 o 34048 1R Y L
PAARKEE R G, 8L TR RN R THN T .

2.4. 2B TFHMFER

AAM R IN PAI B)Z% ) L) SLCSA2 ZERIEE 12 AME T RAEHS URAR, RIH(c.1540C > T) A+
GRA, HARIEZA FUONRA TR 1), R FEEE 514 A7 020 1 22 Z B U . Mutation Taster
F1 Polyphen-2 414 Tt 1% 2845 7] B8 S 28U A ThRE IR & .

)L (24AE000028) chr16:31500534, c.1540C>T #5748 57
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Figure 1. Sequence diagram of SLC5A2 gene in children and their families
B 1. BILKRZRFR SLC5A2 EENEFE

3. it

A ) LN E S0 18] S A s PR B, (5L RS0 A 2 4 s TR 32 b T IR DX, 5 5 A
TRbR T HEBRBE R . SER =R AR B R IE W, RN EIREERE, AEAMERERERR
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LB PR K 8 B I PR R I, T HERR 4 1k ' MM PR, 5T 9IS P PROBE BH S B ARAE , I PRFLZH PRG o
CEAERREINE TR AP R, RSN PRG. A& )L DLRC & B 5K A0 43k 4778 27 0 i R Bl
BUE(TmG)ME, WARMEAT TmG W UF 523 R AR %of B /)N 4 22 Wi 2 WAL PR 52

PRG M2 Wi 75 3840G — 04y E 50 o Jei@d FRAEBHPE S S E 5 1)« SR M n B vEpE R H
IRTHEBR 25 4k PE(UN Fanconi LG 1E) S RAFERI 2Rl 2 DR I S 24 AN SLCSA2 B0 1 5
A5, MHAFERE ML, 29 15%0) PRG LA R BUA B WP BB, R 4T 3 R DA 25 B8 R o &
R o TR B - RACRFFR 5, 75— 2B PPl SGLT2 H 3 Bl (i 27 A 5 K 2 IR AC B 5 ) K
F R I Bt LA B 2 Wik 4 5%

TEAEFDIRATR, MR s # S A S/ NERIIE R BRkE, LLA By B N R IR . Bi)E, )
99% ) 1 ) Wl AE I o B /N B R A AL, 8 BN - ) 0 U [R) B 1 AR (SGLTs) 1) = Bl s AL i DL A 8 %) b
ISR (GLUTS) I S A5 BVE S 4 i 200 3 RS Bl YRG0 2R 4, AT 4 45 IR VA 52 1R AH R A
SGLT2 & s —MELT s/ NE ST A1 S2 B4t M il RS rh 234 1 B8 I AR 1, =5 22 7 B B I o 60 26 3 11 B
W2[5], 21 90%A 2 ks tiZ & A H B /NEIE N s EHMRMN; SGLT1 & A EE o045 TN L Bz 40 i S5 i)
AREGFUT i/ NE S3 B, ST EIRUNRIAR L) 10%4 B /NERE IS (18 £ B ([6]; GLUT1 &1+ GLUT2 &AL
T v N L R 20 ) R TR, R T W AT PN B AR R BR Y T B E L GluT2 &R A&, M4
(B GLUT1 SR E i tis . 1X 2 AN &1 B 8 13 200 1) B [R1E Ao 45 1 e A\ TREAE OB ARG DU v 45
FNBAE

H 1T E N A K BT R R, PRG T3 5 SLC5A2 FEHAS A [7] [8], %3 1 374w fd SGLT2 &
F, HAR R 35 SGLT2 OS5 MAIIae R . HAT 2Bk CiE s 110 F SLCSA2 BUmtEAs 781,
FFEE LRAS BRI RAR . To URAL B YN s e 5, ZHRAB R NG, Hoh i SR W,
Afp) ) LT SLCSA2 [ ¢.1540C > T (p.Pro514Ser) N7 A48 X548, FFAF Hal B N I # HRAE, HAQ
FAEF AL A AR, BREIRFERM. ZRESEE 514 MR L 2RI, BIRNEA
R = e Ra e I, BEAIK SGLT2 £ AL, (675 /N0 Xo 41 7 0 1) SRS F R B, IRA B PRG K
4

A AL 5 ON Y AR e A AN B B AL . AN A E R BN IERT SUR SR AMA
I ANARIHIEARIER, SEERERNMSRUAEEN N . ARG, LR EHE S E T K7 (10~20
g/1.73m?), H5&GRAFE SGLT2 & HIReH o S farmELE — 2. & )LRHAESE SLC5SA2 L
.1540C > T (p.Pro514Sen)¥IfFAEAR G RAL, (HEJLACETLIRERI, EIHBENRMER, RHOEIR
T PRG {ENE G R A58 A A IR AL TR I S R - R et o I 70 15 HH B0 S P R TR e T Aot
AR P A DA B /N R 2 R AR B 79 [9] [10], FREEIR 3 BRI At Ik BRE R 5 78 T e s
iR Ak . PRG AIARHE PRAEHEME 70 =2k, 70 4R (<10 g/1.73m?). H1EE(10~20 g/1.73m?) S B
(>20g/1.73 m?) (7 1.73 m? FREAERITAR) [11]. A RBEFA - KA FURI: Haizk bRz
WROUNTCIER R ERER, HAEIR G A PRI, RIEERZ<10 g/d; MR A ISR & R
M5l EEREIR12], RIEERZ>10g/d. REBILNEGRERE, BHIRM N 12.6g, SiX—MH
T o ARHE 7 26 40 2 R UL A B R 52 #2820 Fr, PRG T2 A AL B ALK O B =Fh2RAI[13] [14]. A HY
PRG (tHHFR N ZE 3 PRGYRHIE A BE AR, (7] I 5 /0N 500 71 260 03 1 e RIS e ) FEAIG: B 28 PRG '
PR RMEIRAR, H B /DN o 1 87 0 1) B K S IR e T ek BE 7K F o HRFFUIN N A AL PRG T I
B A AFAE G — BRI, FECH BN IS RGN EIRUCRE /)8R T B, T B Y PRG H AL 5 B 5
JRPEARDG, P18 F G000 A 77 BRI T B5OAS [R) 55 SR A7 6o 81 267 00 1 2 IR UAC e ) HR I 22 SRt [ 14] 0 PRI DA b i 2 2
B /INEA AR AE XS R AT B IR URE 7, D 2 RPN R EREIR . 58 = Fh28A8 O B PRG, AR —
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PR, HAR AL B NE LA 00 A RS IR ThRe, T S BURE H KT 10 ¢/1.73m? ™ 1)
Bl RERKMIBEVII RN, #R2H PRG BJLERAET IR M BLE Z ISR, BRI R I R 4F
[15]o DEORBITT 2 BR S ESEEE A JRAA SR, W B 6] T 4R3E 120 7T 51 AR E AR AR 2% 1]
AR K PURERAE . 85 PRAESFAEAR[7] [16], (HILABENUR MRS 2IE2E, B AT R L4k A ™ 545 R
PERASHARIE[17] [18]. AGIEILE MR EIRFETINMME, TTHRIEAREI . Fk, 1F—f AR5,
KEB7r PRG BILEFISIAEE AR, TEREREGEIRIGST TBG IR DS 8T X T AR IR
i SRR R LU ST U PR e B KB Th e AR DAVRA R S bR . Fh T SGLT2 B 5+ 33 PRG
KA RAPEIRRRIL, (645 SGLT2 700l bl PRI 6 445 I B /KPR 29 B8 A, GD ) LEE )
ZRT 2 BB IR IR YT

LR PR, 2% PGR BILEM IR AR R, HIRFERH R A, AR R+ SR iR
Pk, RS AORIERE S, LRI T R RBEITE . B IER, HIER/NEDIREmHEREIL, &
St S SRS I, DUYIR LB 2

E&WE

G E A AR TR E (2023 YXNS077).
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