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High phosphorus foods combined with 5/6 nephrectomy for establishing rat hyperparathyroidism model second-

ary to chronic renal failure

LI Dan, ZHAO Xue-zhi* (Department of Nephrology, Changzheng Hospital, Second Military Medical University, Shanghai
200003, China)

[ABSTRACT]| Objective: To establish a rat hyperparathyroidism model secondary to chronic renal failure, so as to lay a founda-
tion for studying the mechanism and treatment of secondary hyperparathyroidism. Methods: Thiry-six male Sprague-Dawley
rats, weighing 200-250 g, were randomly divided into 6 groups: 5/6 nephrectomy plus high phosphorus food group (STNx +
HP), 5/6 nephrectomy plus low phosphorus food group (STNx + LP), 5/6 nephrectomy plus normal phosphorus food group
(STNx + NP), sham operation plus high phosphorus food group(Sham + HP), sham operation plus low phosphorus food
group(Sham + LP), and sham operation plus normal phosphorus food group(Sham + NP). Nephrectomy was performed in 2
steps. Serum phosphorus levels (P) and iPTH levels were detected at day 7 pre-operation and day 7, 14, and 21 after the sec-
ond operation. The kidneys, thyroid glands and parathyroid glands complex underwent pathological analysis 4 weeks after oper-
ation. Results: Five patients survived in STNx+ NP group, 4 in STNx+ LP group and 4 in STNx+ HP group postoperatively.
No death occurred in sham operated groups. Serum phosphorus levels of nephrectomy groups at different time points after oper-
ation were higher than those before operation and those of sham operation groups (P <C0. 05). Serum phosphorus level of
STNx+ HP group was obviously higher than those before operation and Sham + HP group(P<C0. 05); those of STNx+ NP
and STNx+ LP were similar to those of Sham + NP and Sham + LP group. respectively; but were both lower than that of ST-
Nx-+ HP group(P<C0. 05). Pathological analysis demonstrated renal glomerulus putty denaturalization and sclerosis. Histologi-
cal examination of parathyroid glands revealed gland hypertrophy, mostly adelomorphous cells and acidophilia cells, in STNx+
NP group 28 d after operation. Conclusion: Nephrectomy plus high phosphorus foods can be used to establish hyperparathyroid-
ism model secondary to chronic renal failure in rats, with low cost, simple operation, short experiment cycle and low animal
mortality.
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1.1 Bz AELsE  HEI 36 H 8~10 JH 0 SD
KRB PRBUTE 200~250 g3 R SLH S H) e L 43
GEAR SR B LR R s D AR S ) L BERL A R 6 4l
a6 K. 4500 .5/6 B U)K R BRI EHAL (STNx+HP) ;5/6
570 55 A1 e 4 R 4 (STNx+LP) 5 5/6 5 411 : 1F % 8 1 R 21
(STNx+NP) 5 8 F A & 8547 L4 (Sham+ HP) 5 5 F A AL #E 1A
A (Sham+LP) 5 5 F A IE 7 85 17 (Sham -+ NP) ,

1.2 #AstermE KEAE OF 2 B B 58 BT 4 RHC &
) B B A LG S IR 26 B AR A 4 1993 4F AIN-93G
FRUER B 2003 4F [ N /N 5 40T B 53 45 SR il a5 R BUIR R
R CE L 2%, mAS 1 6% IR (R 0. 2%, B A
0.5%) , IEWBECEBE0.5%, &5 0.9%), WHREI1,
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Tab 1 Low phosphorus and high

phosphorus diets recipe

(g/kg)
Content phoiﬁﬁ)rus pholj[ilglgrus

Corn starch 499. 486 499. 486
Casein 200 200
Sucrose 69. 457 69. 457
Soybean oil 70 70
Cellulose 89.503 50. 378
Mineral mixing oil(AIN-93-MX) 35 35
Vitamin mixture( AIN-93-VX) 10 10
L-cysteine 3.0 3.0
Choline acid tartrate 2.5 2.5
Tert-butyl hydroquinol 0.014 0.014
Calcium phosphate dibasic 2.457 46. 336
Calcium carbonate 10. 683 5.926
Potassium citrate 7.9 7.9

1.3 SRS WL IFARAARAR 6 1L IE
WAREE N ESE 1 )5, STNx+ HP &5 Sham+ HP 4 R §if7
R, STNx+ NP 5 Sham+ NP 41 A i 17 1F # #5 1K £,
STNx+LP 5 Sham-+LP 4 AR GIATARBE R A W) LA 04 1
FREEmE IR KR, HBIRBBE TS, STNx MR E 1 A [a] H )
T REA A S AT 5/6 B AEVIRR . B WE DI BR 4 W 2B 1EAT . R
EL L% 30~35 mg/ kg M IV S R, R 5 89 € , B 0 B2 R T
B 1 ARG R YD 01 78 43 B o A0 0 U L R AL AR
WA R FARVIBRA S K0 2/3, IR ARG 1~2 R Y BREA
AR BT Y BR 4 B R 5/6. R JE THIAERE 3 d.
18 T AR (Sham) 21 PR 5% e & 59 A [8] 4910 4 6k 2 A~ A s 2R BiLTF
FEA T BRI (TS S0 AT P28 58 B (EAS A W BB

1.4 ARAWKE A b AR ARAR RAET 1R RARIE 7,
14.21.,28 d HUR BUAR P4 Ik ok in, 53390 ) H Sz 4 B 3 A4k 4y
BT ASCAS: T R BRI 785 P L (P L k2 2 Y6 B o BT A (T T 36
[ DPC 2> ")) i 4= B FR 35 M # GPTHD .

1.5 AgmnEFES R4 ABKRFRUAE5BRFARUAKR
SR 2 HALSE , B 5% 4 B B FPOIR 55 R 52 & Ak, T
[ AT B A SR A, OR BRUER A B E S ORI 5 R
SERRAE A RBRAR L 10 %6 Y T S L 8 R K L 32 I A R
LI H L H-E e (0, 648 MR,

1.6 %t am® R Ll rts Fow, W4LECE 22 ) A R
FAALI ¢ K%, =41 1A) He A F B R 38 O 25 43 #1 . P<<0. 05 B 5t

S-S

2.1 FARHEAL STNx+HPH 6 HKRF 4 RKRAF T
ARG Ay 2 HRERORG S8 2 RAE T, KRBT M f
BRI R G A BE Ik L R ROR G W 8% 2 22, 1 KR
aob LR 5 | R g A A BEL L B, 4 T 51 B B BT T B0k UK
T-, STNx+LP4 6 HAKRT 4 HIEiE.2 HRBAEF ARG
H L A 50 R BT A T UL B B I e, S R A T E & LR
M, STNx+NP 4 6 H AR A 5 HAEME. 1 HAREIE T
m, BFEARSHRRAWKERIET,

2.2 AMIEARE W 4 B U1 Bk AL AR J5 4% B B i vE iPTH
KFE T4 A EF AL (P<<0.05); STNx+ HP 41 IfiL 5§
iPTH 7K 3F 8] W % T STNx+ NP 44 Al STNx + LP 4
(P<C0.05) ,STNx+ HP AR J5 45 B B3l P /K & T ARG
1l Sham+HP #41 (P<C0. 05) ; 1fii STNx+ NP 21, STNx+ LP
HAEEABRFARAALEEFEZS, BT STNx+HP 4
(P<<0.05), #EWE 2,

2.3 REARFHEELR STNx+HP HARRAJG 28 d
ZH 2P F A WL A% BT DB A R AR A 1 3 K, R A AT L /N ER
B0 MLE 5K, N R 0 IR KA R S8 K i Rl 7R R T
WA R R N R AR B L B A0 A T O 1 B NER £
HeAL P AEA B TA) . R % B A ) T D e 4R 38 O, 21 2R
H G A AT UL HOBR 55 R P S S AN A L TR ORR 5% R B R
P4 L B 2B) oK LR 7 41 A

3 W i

1989 4F Sancho 45 R U 45 4L A0 B Sh ik 43 32,7 d U
PR A 0] B U 0 O vk B N TR BB M SR T S AR A
2003 4 Garcia-Rodriguez 250 i B J8 % % (neomycine, 60
mg/kg, LN .48 h/¥K .32 Ji) LTI S 40 K BOM M
Ak & T 55 T0 R s LAY L 2004 4 1SR AN AT 245 S G f s
R e ST I 1 TR 55 B D R T HE 1 S W R AL, 1k B
RURIAE e R B SR SIS R R SR R SBT3 .
FASHE NI TR, T RREBERE S I L
9 5/6 B IR, 2 N7 08 1 B ) R R ok Ak e HORR 55 iR ) g T
R AR,
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Tab 2 P(cz/mmol « L™") and iPTH(ps/pg * ml™"') analyses of 6 groups 28 d after operation

(x£s)
Group ; 7 d post-operation 14 d post-operation 21 d post-operation 28 d post-operation
P iPTH P iPTH P iPTH P iPTH
Sham+LP 6 2.2+ 32,88+ 2,04+ 32.67+ 2.09+ 31.55+ 2.08+ 31.67+
0.45 12.54 0.55 12.54 0.25 12.54 0.55 12.54
STNx+LP 4 2,45+ 54,56+ 2.55+ 55.49+ 2.44% 55.49+ 2,484+ 58. 494
0.55 11.56* 0.32 14.56* 0. 32 14.56* 0. 32 12.34*
Sham+ HP 6 3.21+ 33.43+ 3.43+ 39,43+ 3.39+ 42. 43+ 3.434+ 45,43+
0.45 9.54 0.22 8. 54 0.22 8.54 0.22 8.63
STNx+ HP 4 4,65+ 78. 56+ 4,87+ 84,22+ 4,84+ 88. 2+ 4.92+ 92.2+
0.63"% 23.65"4 0.58*4& 30. 654 0.48*4 30. 654 0.58*4 25,654
Sham+ NP 6 2. 12+ 33,24+ 2.54+ 35,24+ 2,544+ 32.52+ 2,38+ 32.24+
0.35 7.98 0.16 7.68 0.23 7.68 0.16 8.58
STNx+NP 5 2,264+ 59. 55+ 2,28+ 62. 55+ 2,45+ 68. 55+ 2,48+ 62. 554
0. 36 12. 64 0. 36 9. 64 0. 36 9. 64 0. 36 9. 64

* P<C0. 05 vs Sham—+LP or Sham—+ HP or Sham-+ NP group; % P<C0. 05 vs STNx+LP or STNx-+ NP group; P: Serum phosphorus level;

iPTH: Intact parathyroid hormone level

1 STNx+HP ARG 28 d EE KRB (A)F
FRZFRER (B)REENE
Kidney and parathyroid gland of modeling
rat 28 d after operation (H-E, X400)

Fig 1

A:Renal glomerulus putty denaturalization and sclerosis; B: Histo-
logical examination of parathyroid glands revealed gland hypertrophy,

mostly adelomorphous cells
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