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Abstract; Objective To investigated the effect of hyperphosphatemia on the expression of rat renal type |l and type [l sodium
phosphorus(Na-Pi) cotransporter gene (Na-Pi [l a and Na-P [l I). Methods 48 SD rats were divided into three groups: the first
group was the hyperphosphatemia group (HP) and injected with fructose diphosphate sodium, the second group was the hypophos-
phatemia group(LP) and fed with the self-made low phosphorus fodder and the third group was the normal blood phosphorus group
(NP) and fed with normal fodder. 4 rats in each group were killed at 1,2,4,6 weeks respectively. With 3-phosphoglyceraldehyde
dehydrogenase(GAPDH) as the reference gene,the semi-quantitative retrovirus-polymerase chain reaction (RT-PCR) test was ap-
plied to detect the expression of NaPi- [l a-mRNA and NaPi-[[-mRNA in the rat kidney. At the same time serum calcium (Ca®" ),
phosphorus (P) and intact parathyroid hormone (iPTH) were detected. Results (1) The serum P and and iPTH at 1,2,4,6
weeks in the HP group were significantly higher than those in the LP group and the NP group (P<C0. 05); the serum Ca®" in the
HP,LP and NP groups had no obvious differences in various periods(P>0. 05); (2) the expression of renal Na-Pi[l a mRNA in
the HP group was significantly decreased compared with the LP and NP groups,moreover, with the time increase, the expression of
Na-Pi[[ a mRNA in the HP group was reduced (P<0. 05) ; (3) compared with the NP group,the Na-Pi]] a mRNA expression in the
LLP group began to significantly increase at 4 weeks(P<C0. 05) ; (4) compared with the LP and NP groups, the expression of Na-Pi
I mRNA at 1,2,4 weeks in the HP group had no obvious difference (P>>0. 05) , while the Na-Pi[[| mRNA expression at 6 weeks
in the HP group was higher than that in the LP and NP groups with statistical differences (P<C0.05). The Na-Pi[| mRNA expres-
sion in the LP and NP groups had no significantly difference( P>>0. 05). Conclusion Hyperphosphatemia significantly inhibit the
expression of Na-Pi[[ a transporter mRNA and affect the expression of Na-Pi [[[ transporter mRNA, at the same time hyperphos-
phatemia is an independent factor for promoting the rat iPTH increase without calcium influence.
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x® 1 PCR 5|41 Fr 51
EEPESS LW A (513D TSI S (5'-3D) ¥4 7= (bp)
GAPDH AGATCCACAACGGATACATT TCCCTCAAGATTCACAGCAA 309
NaPi- || a CATGGCCAAGGCACTGGGCAAA TAGAGCCGGGTGGCATTGTGGTG 323
NaPi-[[ CATCTCGGTGGATGTGC TGTTGGTCTCCTCCTTCA 306

P I 32 - J2 A 0 U P9 A0 R — AR M 4 1) 185 BB 1 L A
VAT N T R T AR, BRI RS
VIR A0 MR b 2 4325 3 A NaPi P3[Rl # 38 F : NaPi- [, NaPi-
Il #1 NaPi- [l 2 Py [ % 32+, Hoth NaPi- [I X4 a.b.c 3
RIUT SO A BT B e i — 2 B % ) NaPi B[R] 4% 42 7
B R S Ry I PR 0 — 5 3 7 T 5T R B IALRE B AH 26 I 22 0
S 22 AR A .
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1.1 Zhy Rordl 48 H 6~8 )8 SD K. /& 190~200 g
(R R R R 2 585 — B U 5 Bt 3 1 92 3 b O 4R 15D L 43 B 3
L4 16 2w M CHP 40 I8 s 7 5 SR 0 B e #h (3 1
mg/g B AR A (LP 4D 4% 18 AIN-93G #5 o , 47 B 5
0.2% %45 0. 5%, IF I B 41 (NP 41) 4% Bt AIN-93G F7 #E
TR S L 0.6 %6 ~1. 226570, 43S AE AR [F] FR 8B T 20 4R 57
TEWFRMEE 1.2.4.6 A &LIE 4 BFEA i I8 3 3 bk ok
L T ER I U B BT AR AR 58 B S B

1.2 Jik

1.2.1 i ek (P 55 (Ca) 1 HR S5 IR 8 GPTHO R 72
H 57 7600 4 [ 8l A Ak 43 B A 1 R 5 850 3% 46 D 1t P, Ca Al
iPTHOR 7 & DSL-8000, 2% H DPC),

1.2.2 "B NaPi- [ a mRNA F1 NaPi- [[-mRNA #&  F K
S U B2 LB 43 T, B B 24 50 mg, TRIZOL % (Invitro-
gen 24 AD i $2 RNA, Ult-rospec2000 36 H H 8 A ) 5 H 48 5
M, FrEZ R RNA A260/A280 T #E 1. 8~2. 0 i H WY,
BUE RNA T pL, 3% 39 e s il R & (ABERT 320570 &0 DA
GAPDH Sy N Z: . 51 W 7 51 £ % 22 SCmk [6-7 1R 47 & 1 (5%
1. NaPi-TTa.GAPDH 5| ¥y 1 4 2 % 4 B H0H R A 7 A& 6
NaPi-MI 514 i B A TAEY AR RS AR G . SR 2%
94 CHIAM: 5 min,94 CAME 30 5,55 CHE M 60 5,72 CHEAf
90 5,72 CIRJFIEMR 300 s, 3L 35 AFEFF . ¥ PCR ¥ 1y /= ¥ 7€
120 BENE A BEI P EL 3k, AT R 40 18 L SR K B8 GIS % i
B 55 Hr 22 48 (G152010, 4% ‘5 70247-1) 352 T 4% 2% F W Ol &
(A, H A B R 4 ARG e 3K /KO, EE AT 3 AL

1.3 ZGiit2eabs % JH SPSSI13. 0 AT 481240 . it %
BHEL Tt s FoR A SR o . P<C0.05 B ZERA L
K-8

2 &% ES

2.1 OR[A/EDEMRG I 25 5 K 45 2R R LP 4l & #0.19%,
NP 58 0. 73% 5 W MArE—3. 55 6 JA HP 4 KRt 1
HOH R E B IALTE .

2.2 KREIMEE IR KA P.Ca iPTH 328 W
FWF 2~5, 15 1.2.4.6 J& HP 414 LP 4151 NP 4l 1M7% P
Jo iPTH W] 48 & (P<<0. 05) ,iPTH 7E41 32 1055 2 J& T i
B R SIS 3B HP 4 iPTH 545 5 72 #7484 fin (P<<
0.05), HP 41 .LP 41f1 NP 41 3 M4l iy Ca 25 5 LG 12
X (P>0.05), 745 2 JEFFUE,LP 4l iyE P % NP 41 4% (P
<C0.05), %% 6 J& iPTH J iyl P #8 & F ke (P<<0.05),

x2 REHE 1 AXR P.Ca iPTH K F (7+5)

2 51 P(mmol/L)

Ca(mmol/L) iPTH(pg/mL)

NP 2.8440.64 1.23+0.11 31.9446.93
LP 2.78£0.59 1.2240.09 31.65+£17.52
HP 4.0470. 65 1.20=£0.06 67.69431.42

=3 RFE 2 KR P.CaiPTH 7k F (x=+5)

7 P(mmol/L)

Ca(mmol/L) iPTH(pg/mL)

NP 3.1740.48 1.2240.09 33.72410.19
LP 2.40%£0. 32 1.294£0.08 33.07%x12.73
HP 4.1040. 59 1.2140.08 75.33417.25

Fx 4 REHE 4 AKXR P.Ca iPTH K F (7+s)

215 P(mmol/L)

Ca(mmol/L) iPTH(pg/mL)

NP 3.05+0.56 1.19+0.07 32.4045.03
LP 2.1240. 84 1.20=£0. 07 30.55+5. 41
HP 3.9740.27 1.2140.07 80.45122.76

x5 REHE 6 AXKR P.Ca iPTH 7K F (7+s)

215 P(mmol/L)

Ca(mmol/L) iPTH(pg/mL)

NP 2.7940.69 1.214+0.06 31.98+7.86
LP 2.05%+0.79 1.14=0.11 28.02+£11.79
HP 4.2740.68 1.2240.14 85.00417.62
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24 NaPi-ll mRNA FiE2 R LG 2= E L (P>0.05),% 6 J
NaPi- [l mRNA 7 HP 4 iy K35 1 LP 4 NP 3 fin (P<<
0.05), LP 45 NP 41 [t # NaPi-ll mRNA £k T H] § 2% 7
(P>0.05), L% 6,
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x6 £H AR SR NaPi- [l a #1 NaPi- [ mRNA g% (z+s)
-~ ARIGEH 1 RIGH 2 RIGH 4 JH ARIG45 6 JA
NaPi-[[ a NaPi- [l NaPi- [ a NaPi- [l NaPi- [l a NaPi-l NaPi- [l a NaPi-l
NP 3.2840.06 2.254+0.03 3.1740.05 2.254+0.02 3.35+0.07 2.27+0.03 3.224+0.06 2.26+0.01
LP 2.5340.07 2.2440.01 2.85+0.04 2.19+0.04 3.134+0.05 2.26+0.02 3.5740.07 2.26+0.02 ©

HP 2.2540.06* 2.254+0.02

1.8740.07*% 2.26+0.017

1.114+0.12*% 2.2840.02Y 0.98£0.09*% 3.23+£0.03~
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0.05), Ak KM R SF AR T RE TUHE R % . HP 4178 & I B
BECE 1D RO LT B S0 g i A  AEL D AR A F8 A ) e
FATHTT LG |, B 1A 3R 0 HP 4L AE AS [R] /B ) B I 3
iPTH B — & 12 5 (P<<0. 05) (HZFES 1,.2.4.6 J
HP . LP NP 3 4 H i Ca JG B & (1425 5% (P>0. 05), 1K
UE S 18 ML X 1P TH 4 1 i A Ca 2 7 RS, 1A
DA AR T 1 20 75 T 2 el HOR S5 AR K (PTHD L 1, 25(OHD
2D3 FEAG R (CT) &5 R P8 37 4 #557 . B i 0 5 if w5 80
PTH /KTt & - AT = A 4k % 1 IR 5% 1 2 8 7T ik (SHPT)
VA48 o ot 98 2 b o AR A 68 R Wl 19 T R 0BT Uk 2 s LA 3 2 % R
W I L % PTH [y 30— 45 354k

FRUE H A FIE NaPi- [T mRNA &k 2> 5 HL il i AR 2
{HE WEW] NaPi- [ a 2 B2 F 35 i B /N 09 RDIR 268 1, 2
JUE 3 p /)N A7 o B S A I A Bl 9 T A GE 1, P NaPi- ] a
REFREM, NaPir-l c WHA —~EME X, HFENTIE
Ui /N TR 20 T 0 L TR, NaPi- 1 a 5 [ (19 235 8 45 3= S AE 4%
SR K. ZESIYSL R P AL F NaPi- 1T a mRNA 28 X 45 i [X.
P L8 SRR PR A B 3l 3 DX ) U R R I
SRIEME . NaPi-lla W ZIBESZ B 2 i R sl R E 2B W B
St AR gERER HP HAE ARG 45 1 NaPi-1l a mR-
NA FiE#® NP 4 5 F % (P<<0.05), 5 Lostscher £ 4
B8, AT HP A8 P K& PTH I AE , [R)
NaPi- [[ a mRNA F ik, 85 & P J & PTH [ fE 5% 0 Na-
Pi- Il a Y[R 5% 32 7 76 B DE R 2 35, BT 6838 i 320 B /NS Na-
Pi- T a mRNA (¥ 235 & 2 BR 8% 1 T OB 2>, LU 24 28 1%
R ILAE . 7E 528 iR R BUREE R SR 1Y LP 4l NaPi- 1T a #%
2 F mRNA k5 NP A 7E55 4 J& TF 4 B W38, Ui B K
R i /NE NaPi- [ a #3532 F mRNA {9 22 3% 5 30 ) [7) 25 8 1k
MM PTH B A % U1 0y A8 5¢ ok, B[R] i v 45 55 8 Bl 1 56
%. HREiAFS B R NaPi-11 a i B MAEH R 5 GABA %
A 1 Na™ /H™ 3847 97 B+ PDZ & 4 . NHERF1
Fl NHERF3 A 2, 3 2 X 3% 22 85 (1 /9 52 W 7] LAsZ 0 NaPi- 11 a
FRBONE H ALY . NaPi- Hh R 2 75 5 A MK R
AR 55 i A0 A X 9 1) % 8, S A I sl EILIR A R 4k 4 40 B P 5 vk
FERYE Y 5T, H AT UESE NaPi-114 2 4~ 2. Pic-1 #l Pic-2,
BLAE AT T8 LA B B K BRURR R 55 B — M R 25k Picl, HOR 5%
BRANREAE & A PTH 0 —37 51, Ho M B 1 X 671 57 48 I T
BHEE N PTH & M0 NaPi- [I| 37 25 egv: m /e e, 78
AR ST 06 AT LA & B B 9 4 3, iPTH Bl 22 36, 18] e 2
% 6 J§ HP 4 NaPi- [ mRNA £3i5% LP 415 NP 4134 jin (P<<

0.05) . 15t Bl & B3 i /8 FH T NaPi- [l mRNA 5 %5 fE 3 PTH
A3 o TR At A2 2R 200 B PN W T R . DA R R s A IR . AR T NP
M5 LPHERPLRGEI¥FEL(P>0.05, BHHERAR
AHITAR g B B 0 A i 7 Ak M B 55 LR AR R 58 R T e T
HEPEB RS AREE AL B (G B O AR P AE R R BT RO A1
RAMEE W 3 F2k, & CRF B # % W Jf & iE. Hirotaka
DI 58 % B Sle20al (Pit-1) & NaPi- [l # 7 % 38 7 b 1y —
G BTERR A RS B A R E . 1
%5 6 & HP 4] NaPi-lImRNA & LP HHE X FA H ./l fe 581
TR . B4 % F NaPi- I 9T e B o5 £ /0, B b A
9T Mgt — 4 91 & NaPi-T1 U W #4328 T 78 SHPT % 4 & & h
F AR R B WL 0 TF 5% 345 7 T SE a7 LA IR R R 97 SHPT 3
HHT AR SHPT I BRI 58 BB 97 S . X NaPi- 11 B[] #% 12
T3 AR 0 18 9 0 BRI W] LA R PSS R SR Y O T, AL R 3R R &
B,

1o WAL A Sy — el 2ty 7 P 5 A e R R Bk T | 2 AT
B EE A Rl I RE 19 7 V6 4 A 8 R AT 5 T R AR R
A VE D REARR TR R AR IE R . A R IR B FA BT Na-
PifhlfE FRHMEREIN S T RN R T SHPT %
WEE. BEELTHIESRA L EIEHEE . S8 AE 0 55 3A
it 3 B A0 5 PR R AN 0 R L R O R R 1
58 IR YT P NaPi Y3 [R5 38 702 — AN 5000 0 28 A, To B ik —
H IR AT .
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