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[ Abstract | Objective: To observe the effects of chemical splitting fractions of Mori Cortex on water

sodium retention in rats with Adriamycin-induced nephrotic syndrome and explore its mechanism. Method: The
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adriamycin nephropathy models were established by single tranvenous injection of adriamycin ( dosage 6.5
mg-kg'). The drugs were used continuously for 21 days from the 7" day. On days 7, 14, 21 and 28, urine
output, 24 h urine protein, urinary sodium and urinary osmolality of these rats were detected. After 3 weeks of drug
administration, plasma osmolality, plasma electrolyte, total cholesterol ( TC), triglycerides ( TG ), albumin
(ALB), blood urea nitrogen ( BUN), serum creatinine ( Cr), and antidiuretic hormone ( AVP) levels were
detected, and the kidney index was calculated, antidiuretic hormone receptor 2 (AVPV2R) , aquaporin-2 ( AQP2)
levels in kidney and Na®-K*-ATPase activity were detected as well. At last, the expression level of AQP2 in
kidney was detected by Western bolt. Result; Mori Cortex water decoction could down-regulate the level of 24 h
urinary protein, improve hypoalbuminemia and hyperlipidemia, and the low dose (476 mg-kg ') showed the best
effect, 30% ethanol fraction of Mori Cortex could significantly down-regulate 24 h urinary protein, TC, TG, AVP,
AVPV2R, and AQP2 levels, decrease Na®-K*-ATPase activity and kidney index (P <0.05, P <0.01), and
significantly up-regulate the levels of ALB, urine output, urinary sodium and urinary osmolality (P <0.05, P <
0.01). Conclusion: Mori Cortex water decoction could significantly improve the pathological symptoms of rats with
adriamycin-induced nephropathy, and 30% ethanol fraction is the most effective part. Its mechanism for improving

water sodium retention in Adriamycin-induced nephropathy may be associated with regulating the expression levels

of plasma AVP, renal AVPV2, AQP2 and Na‘-K *-ATPase activity.
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F1 RAEAMBRMNMEZEERAR24 h REOHEMW (2 £5,n=8)

Table 1 Effect of Mori Cortex water decoction on 24 h urinary protein in rats with adriamycin-induced nephrotic syndrome(x +s,n =8)

mg- (24 h) !
21 5 F &/ mg-kg ™! 7d 14 d 21d 28 d
iEH - 7.97 1. 96 8.96 =1.06 12.56 £0.93 7.59 +1.48
A - 20.8 +7.67" 220. 74 +56. 98% 319.27 +50. 94> 371. 66 +44. 887
TR A 0.93 18.35 +7.69 188. 49 +32.07 212.21 £35. 679 242.22 +74. 42%
F H K B 476 21.25 +9. 64 211.63 +17.76 270. 844 +41. 55 243.06 +85.32%
952 22.92 £6.79 235.91 +19. 47 280. 46 +49. 81 261.41 +49. 97

ESIEWALED P <0.05,2 P <0.01; SHEEALEP<0.05,YP<0.01(£2~9,F1R).

3.2 [ KB T BT R R B R KR TC, TG, A8 F2H , 55 A e i ) & 4] DL B IR TC,
ALB,BUN,Cr 52 5158 41 Ho g, B A4 K R TG /K (P <0.05,P <0.01), #& & ALB iy K F
TC,TG,BUN, Cr /K FF} & (P <0.05,P <0.01), (P<0.05,P <0.01), % BUN, Cr 9 7K 3 2 Wil K BH
ALB /K EREAG (P <0.01) . SAIRIAH b A, K B, W#E2,

*2 BRARKABENAEEBEFAR TC,TG,ALB,BUN,Cr KIS (v £5,n =8)

Table 2 Effect of Mori Cortex water decoction on TC, TG, ALB, BUN and Cr levels in rats with adriamycin-induced nephrotic syndrome

(x+s,n=8)

211 51 F 4t /mg-kg ™! TC/mmol-L ! TG/mmol-L ™! ALB/mmol-L ™! BUN/mmol-L ! Cr/pmol-L ™"
EH - 1.59 +0.08 0.53 +0.05 36.68 +5.61 3.49 0. 67 28.23 £3.30
LT - 8.22 £2.21% 6.23 +2.55% 26.26 2. 897 4.73 +1.62" 31.99 £5.41"
AR 0.93 3.44 +1.45Y 1.77 +1.02% 32.67 £4.20% 4.45 +1.00 29.12 £2.91
M R KB 476 4.38 +0.52% 2.80 +0. 81% 33.71 £2.30% 4.18 £0.47 29.60 £3.00

952 4.75 +0.79% 3.06 +0.91% 30.96 £4. 117 4.21 +1.44 30. 15 +3.05

3.3 RAKANATFD AR EHR KRR 24 0.05,P<0.01) . 28 d iP5 HE R4 H AL, & H HoK
h BREEEAAEZR 5IEEH R RSP R 7,14, B ,30% L BEUE B oy K E B FR AR 24 h JREH
28 d, BENZH KRR 24 h JREEH & 2B B (P < (P <0.01), WFE3,

®3 RAREUBZRVEHSTMNERERAR 24 h REOHHM(x£5,n=8)

Table 3 Effect of chemical splitting fractions of Mori Cortex on 24 h urinary protein in rats with adriamycin-induced nephrotic syndrome

(xxs,n=8) mg- (24 h) !
28 51 # 4 /mg-kg ™! 7d 14 d 28 d

iEH - 11.47 £3.68 11.48 £3.18 11.58 =1.28

A - 21.57 £2. 64" 209. 86 +31.22% 332.71 +66.90%

JK O 476. 00 20.57 +3. 64 155.19 +37.80% 223.20 +66. 12%

30% £ BEVE 4153 190. 00 21.28 £3.76 175.96 +75. 25 258. 42 +22.45%

50% £, BBk i 41 4% 10. 64 22.64 £2.58 197.19 £35.73 304. 13 +95. 57

80% &, I Uk i 28 43 5. 46 20.64 +1.28 193.35 +51. 58 333.20 +66. 12

=R TR 103. 60 20.67 +2.71 190. 81 +52. 19 286. 86 + 74. 88

Jig 17 1 20 53 84. 00 21.58 £1.27 197.10 £52.70 340.73 +77. 35

3.4 R B IR o> 100 0 B 2 R R Cr K- BE AW . WL 4,
TC,TG,ALB,BUN,Cr (520 SIEH A IR, BEA 3.5 S s 2= v 43 41 40 % ) 25 32 5 s K B
R TC, TG, BUN, Cr /KB 8 J} i (P <0.05, HESR RO M 5 IE R 2 P A, AT AR U R R
P <0.01) ,ALB JKF- B R FEK (P <0.05) . SHR BB ZEVEH (P <0.01) , SHIRA A, R H K
L, F 1 BOK AR ,30% SBE e 417 FBE il JK AR, 30% L% ,50% LBk B 4 K B 45 £ B
53 Hefs B B R TC, TG /K (P <0.05,P <0.01), BREK(P<0.05,P<0.01), WS,

42 % ALB JKF- (P <0.05,P <0.01), %} BUN, 3.6 R B EYR O 40 0 B A R R O BUR
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F4 RAEBUFHRSESTMERBH AR TC,TG,ALB,BUN,Cr BI&M (v £5,n=8)
Table 4 Effect of chemical splitting fractions of Mori Cortex on TC, TG, ALB, BUN and Cr levels in rats with adriamycin-induced nephrotic

syndrome(x ts,n =8)

2H 5 i/ mg-keg ™ ! TC/mmol -1, ! TG/mmol -1, 7! ALB/mmol-1,7! BUN/mmol-1,~! Cr/pmol - L.~ !
E# - 1.76 £0.23 0.48 +0. 14 33.79 £2.79 5.30 £0.71 29.64 +2.71
LAY - 7.66 2. 177 6.98 +0. 627 25.51 £2.90" 6.05 +0.32" 32.97 £0.95"
JK R 476. 00 3.54 £1.96" 3.13 +1.08% 32.36 +4.81% 5.54 0. 83 30.48 £1. 15
30% & FEVE L4153 190. 00 4.84 +1.89% 3.67 +0.97% 32.63 +5.62% 5.82 +0.56 30.32 £1.93
50% Z, BEE L 4153 10. 64 6.53 £1. 10 5.35+2.08 28.11 6. 43 5.44 0. 49 31.53 £4. 80
80% Z, Bk i 40 53 5.46 6.83 +0.78 6.17 +2.75 26.95 £3.00 5.64 £0.19 30. 64 £2.93
P UL 20 43 103. 60 5.92 £1. 63 4.13 £2.179 31.20 £3.05% 5.41 0. 44 31.70 £1. 89
Jig 17 i1 28 53 84. 00 7.37 £1.19 5.85 +1.59 28.02 +4.50 6.06 £0.77 30. 12 2. 47
®k5 RAREUEFRSENINNERERAREEEHMWFIE (x+5,n=8)

Table 5 Effect of chemical splitting fractions of Mori Cortex on kidney index in rats with adriamycin-induced nephrotic syndrome(x +s,n =8)

41531 F 4 /mg-kg ™! /g HH/g B R /g (100 g)
EH# - 379.17 £23. 16 2.51 +0. 63 0.67 0. 13
LT - 320. 00 +27. 45" 3.34 £0.56" 1.04 0. 17%
KA 476. 00 343.80 £35.76 2.610.51% 0.76 +0. 14%
30% Z, TPk B 4 4y 190. 00 338.33 +54.47 2.70 0. 87 0.79 £0. 194
50% Z, BEYE N2 4 10. 64 327.11 +55. 83 2.71 £0. 49 0.83 +0. 14¥
80% £ B Pk i 414y 5.46 296. 67 +39. 11 3.19 0. 50 1.08 +0.19
5020 4 103. 60 317. 44 +28. 20 3.10 0. 40 0.98 +0. 31
fg 157 1ih 28 53 84. 00 299. 67 +59. 00 2.85 +0.38 0.96 +0. 13

1=
7

Mep 5 OECHZH EE, B2

KRR R RE B R R FEER (P <0.01) 4

WAL 0 1 K B B K B I B

SRR TH L, &

H B K JOROAT 30% £ I 5 b 25 73 BE % W1 I 389 Jon ok
BUR RN JRBZE R (P <0.05,P <0.01) . W

®6,

®6 RAREUZRVEINAERERARRE RN IRSEEHRM(x£5,n=8)

Table 6 Effect of chemical splitting fractions of Mori Cortex on urine output, urinary sodium and urinary osmolality in rats with adriamycin-

induced nephrotic syndrome(x +s,n =8)

205 # 4/ mg-kg ! JRAE/mL- (100 g) ~! PR 4#/mmol - L ™! FR %%/ moms
IEH - 12.48 £1.12 51.77 £7.00 1 062.70 +314.51
LR - 7.05 +1.04% 22.10 £5.92% 688. 40 + 142. 357
K BT 476. 00 9.99 +1.62% 37.97 £9.29% 940. 14 +120. 09
30% & FBEVE 41 4 190. 00 9.37 +2.23% 36. 66 £8.93% 934. 43 +105. 12
50% & Tk 20 53 10. 64 8.34 +1.48 29.03 +8.38 839. 80 +326.57
80% & TPk M 21 53 5. 46 6.86 +2.76 28.26 +4.91 744.90 +105. 87
7T 2 4% 103. 60 7.43 £1.36 30.92 £8.05% 849. 50 +383. 59
Jig 17 i1 26 53 84. 00 7.88 £1.13 26.10 +5.27 773.00 +116. 21

3.7 REEA AR Ao 0 B R 2 e R L
B TR L LR R B2 R SO R AL R, AR
BRI 28 378 s L AL L0 L S K P 2 7 TR R A
H A ] LB TE 8 25 22 5, 130 W — W e 8 i IOk T 23
w2 28 d Ja , KRB NI 7 s K it Fi i K 5F
RZFNRKE, WET,

3.8 R EA AR T AL o 0 B R 2R e R RLUE

JIE Na™-K*-ATP B0 5 1% 4 B, R 2
REUVFBE Na® -K " -ATP it 35 PR3 (P <0.01)
SRR HH, 5 A BOKBOR A ,30% L BE eI 4 7
DA 73 4 1 RE 2 2 BRI E Na ™ -K " -ATP i
AP (P <0.01) o WL 8,

3.9 R EAAEYR o 4 5 0 B E R R BRI
K AVP, B E AVPV2R,AQP2 /KPR HIEH
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®7T RARBUERSESWMAERERARMES MM MM MKTAFE(x £5,n=8)

Table 7 Effect of chemical splitting fractions of Mori Cortex on plasma osmolality and plasma electrolyte in rats with adriamycin-induced

nephrotic syndrome(x +s,n =8)

28 51 F 4t /mg-kg ™! 1138 % JE/mmol - L ™' 1l 4 /mmol - L ™! 1L 44/ mmol + L ™' 1fil % /mmol - L.~

EH - 302. 30 +24. 08 4.54 +0.39 136.81 1. 05 99.83 +1.51
(X - 311.91 £29. 60 4.77 +0.28 136.67 +0. 81 100.23 1. 10
JK R 476. 00 303.08 +15.39 4.90 0. 34 136.54 +1.48 100. 74 2. 49
30% &, FE VL4 4% 190. 00 304. 62 +22. 38 4.90 +0.35 136.65 1. 24 101.15 1. 14
50% <, Bk it 41 5% 10. 64 306. 86 +15. 74 4.83 £0.34 136.43 £1.28 99. 96 +2. 30
80% Uk i 40 53 5. 46 308. 00 = 13. 85 4.84 +0.30 136.56 £1.75 100. 98 + 1. 69
97T 26 4% 103. 60 307. 67 +24. 20 4.91 0. 40 137.21 0. 62 101.3 1. 41
LRI 84. 00 305. 11 £17. 31 4.59 £0.24 136.75 + 1. 48 99.33 +0. 67

*8 RAKREUEFRDENWNHWEZEHRAREM Na*-K* -ATP
B E R R (x +s,n=8)

Table 8 Effect of chemical splitting fractions of Mori Cortex on
Na*-K*-ATPase activity in rats with adriamycin-induced nephrotic

syndrome(x +s,n =8)

a3 bk Na* -K*-ATP fifj
/mg-kg ! /wmol+ (mg-h) ~'
IE%# - 0.96 £0. 03
LAY - 1.19 £0.10%
TK BT 476. 00 0.98 +0. 14%
30% &Pk 20 53 190. 00 1.03 £0.11%
50% <, Bk it 41 43 10. 64 1.07 £0. 07
80% £, WPk It 28 43 5.46 1.15 +0. 16
eI 103. 60 1.01 0. 13%
HE 17 31 26 53 84. 00 1.19 0. 13

ZH L A, BRI ZH R Rl 3R AVP K IE AVPV2R,
AQP2 [ /K-F-B B3 fin (P <0.05,P <0.01) , 5
AU B, 58 R K B AL ,30% £ Tk i 41 43 21 34
RERE AR LK AVP By 7K (P < 0.01) 5 5& [ & 7K Rl

W ,30% £ ,50% £ Py Mo 41 43 R I0 26 43 34 g B
BIERE I AVPV2R, AQP2 YK (P <0.05,P <
0.01), L9 K1,

1.0
0.8

0.6 3)
P P 3)
0.4 9

L] |

A B C D E F G H

AQP2/p3-actin

AQP2 - o SR TR SR W w29 kDa
[-actin GHID SES SED S=S GND S=8 Sup s 42 kDa
A B C D E F G H

ACIER ;B R COK B2 D. 30% £ BE YR M 4 43 415 E. 50%
LPERBLA S 20 5 F. 80% LI RIS S0 2 5 G. B UL 43 45 H. IR i i
53
Bl REERUFHFRSESWNTERERKR AQP2 EARIEMN
M (x+s,n=3)
Fig.1  Effect of chemical splitting fractions of Mori Cortex on

protein expression levels of AQP2 in rats with adriamycin-induced

nephrotic syndrome(x +s,n=3)

®9 RAREUEFRSESNAERERKR AVP,AVPV2R 1 AQP2 By # M (2 £5,n=8)
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Table 9 Effect of chemical splitting fractions of Mori Cortex on AVP, AVPV2R and AQP2 in rats with adriamycin-induced nephrotic
syndrome(x +s,n =8) Mé’:'L_]
20 51 #4/mg- kg ™! AVP AVPV2R AQP2

E% - 9.77 £0.70 309 +23.08 310.95 £28. 34

FEAY - 12.40 £1.71% 353.79 +36.35" 376.82 +21.31"

IK B 476. 00 8.34 £1.18% 278.79 +21.54% 231. 11 +20. 284

30% £ FEEUE B4l 43 190. 00 9.79 £2.27% 293. 4 £40.79% 236. 10 +22. 00%

50% & Tk i 28 53 10. 64 11.10 £0. 99 309. 36 =40. 57 256.20 +43. 10"

80% £ TPk 40 53 5.46 10. 02 +0. 66 323.41 +40. 16 334.90 +57.02

99T 26 4% 103. 60 11.76 3. 64 286.57 +27.07% 278.02 +83. 779

JIg 105 i 201 43 84. 00 12.37 +3.33 335.01 +51.28 328.92 +21.17

itie PR EEVEWE T R A R S LB = R
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LN ZE B W5 110 26 L s 4 3 0, 4% 48 1) K B 9
R 22 SR BCY) B — 0 55 0 k6 22 vk i S ik, A7 E 2 IR
B A Bt sl 0 4845 K 4 R A ] B 3R KRR i A
a7 B sk, BLAE 265 LR 2 Ak & 2 B OO ) ™
0 R E DR I LB kA i e B AR AR, T L
AT RLTURF " (E % 05 A B I A A — SR R A
VEZ2 N 3R R A% 52 R v ARG AT 3R, R, R R
LA D) 3R, AR S 06 3 g T S 56 A S BT 3R R
SRS B 3 5 7 ik, B RS B B TR AT R Rk B 6.5
mg-kg ', G 7 R — KM R R R A 56 46
RN RN K R — R R KRR,
IEH AL E NGRS 7 KA I B AR, T4 28 KR
PR K B f e, FLi 7 ALB & i B AIG,  BLAR 26 B
MLAE 5 SRk AR E — B

FH AR R FIK I 25 FE I R S H A 2
TE AT 3G 97 B G K BT AR S s 5 Bz K R
T A AGF AR 43 40 53 1 R R AE L 98 v 2 B, &
B2 30% LT I 40 4 ARG 17 T 4 Ay o R R R
FURAE 09 A R 7 A i 30 AT 98 R 52 38 1
FEflt b, SR B 25 28155 2 B 0 25 5 i R RS, R0
F R K B BT 25 RO OK I PR . S5 R
IR R BRI (476,952 mg-kg ") 4135 fil F A% ]
HEBER KR 24 h JREH,TC, TG K, 5
ALB 7K fH %} BUN, Cr $2 M A, 156 B & 1 2 7K
TR A ) R A AR T 7 3% A JR R R, R AR
AT , 2436 5 G AR , 9 ELLL 476 mg- kg~ AR
el o PRI AR I 9 e FH 3% P9 B2 A0 08 oA dee AR 465 24 541
L TEMIERE b SOXE 5 A b R o 4 G0 ki B
EBEWRA TR, &R ERFAK 30% 4
st Y5 it 2 73 R % 13 2 T 42 2% O A B 1) 45 20 i PR
BB T B IO R, O B R RGO .

TR 2 B R £ A A ) FE IR R R B Z —, BT
X B IR 25 A AE R K R ) AL IR 8 ATl A
PRI 78 2% BT 0T 6 15 B A /K 2 I O o, BV A R
5 J K T8 B PR AL, WK s B A et s
48 7 B 2R K BRUR D, B R A7 A —
SEH K B 5 DR A HE S DR/ 4R R T A — 5 B B
B IRBAE FRl /D , $2 7 B BA R S 7K B, (E6 i
BE AR BRI A E R R, 42
J5 , Z& R K AT 30% 2, T Yk 1B 41 4 fiE % 436 i R
RN HEME IF 5 R B B TR R & R K R
TN 30% £, B3k I 40 53 fi 40 i 3k ) PR R 40 9 A
oA 5 BT A 25 5 R N P K M R

H AT 22 802 #0 R B P HE e A 2

5 25 A AE K R B i 32 ZEHL R, Ll i B % B A
FEAEEARE Na” -K"-ATP f 7 T FLJ MR |, 76 B
U T Wi PR e E MR O B N A R
Na*-K " -ATP [ 15 1 3§ i 2 B Wk 4006 B8 i s o A
Z 1 B I, B e R R R i S
Jit Na*-K*-ATP i) 3% ¥ 2 bk b 26 0 Ase
gL R Z A B K BRI 30% £, B 3 il 4 43 fiE %
A0 14 B 55 2R e R BV IE ATP il P e N A
Xof i 1 R A AR E DR A %) HE T, DT K $E R A R
VI A S e = 75 T Nt U R N

H AT I PR X B 98 8 i o o, BB R N
PURIR IR AVP ZKF 09 8 2 B B 7K B8 A L
HilZz 220 AVP SHEAE LI V2 ZIkE LR E
it Gs B W0E R T R 2 AL i {8 40 i 9 cAMP T
e AR TS B RO A (PKA) 3l b 5 AQP2 7E
LEE A MR A Rk Bk A XK
WA NS BE KN R R R R, R W AQP2 Al
M3 AVP K2y T 1E %, H AQP2 Fifi £ 35 7K i 43
G INEE THE T AE BT 2 R R R R
UESE T B B IERY AVP /K-, AVPV2R ,AVP ,AQP2
mRNA 2 —FMEm R k™, AL R e REA
B2 7K BOBORT 30% £ T 3% it 2H 43 e 8 [ IC B 25 3R
KB MLIE AVP, B IE AVPV2R Fl AQP2 1y R ik,
PR F 1 % K B 30% 2BV B0 20 43 %o B 25 %
B 995 R B G n BR S, g K I iR 9T MR 5 4 GE
AVP AVPV2R Fl AQP2 fym £ikH %,

25 b, 38 R K BV R A% [ AN BT 2 R R R R
) PRAR 1 i, o AR AR 1 IURE , 3 R IR ILE L &
FERE R PR BV ,30% VR it 40 53 Fe A s 4l
g3, I HL B ) 5 2R e K i sk K Bk i B B AL
Al RE S 3 M %% AVP, FE AVPV2R,AQP2 il Na -
K*-ATP @G A K. AL ECLTEW T RHA
Je BAL S E IR o3 21 53 A2 180 BB A3 E Y NS K
BRI IR RE T 23 MU A WS,
Horp )N 30% S 4 3 vh o> B AR 3] 16 4> F ik ql
S T RSN F B 30% 20 Uk I 4 4 4k
SERAMESE R0 H R H 7 R0 ) ot L Al e IR 2
UHVE FHAIL R, o 12 var 5% 10 B2 I DR 7 4 B3 25 0F
BEE —E LA

[&&xmk]
(1] HERGMER S b ARLAMEZ . 3 [S]. db

50 o BE 25 R M L2015 :298.

(2] FUBWE, e BRI, 25 5 1 p 80 0 1 %

WEFE[ 1], B35 B [ 25,2009 ,20(11) :2743-2745.

- 109 -



55 22 %55 23 1] FEXEFFFRE Vol. 22, No. 23
2016 4 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2016
[3] Eah PR EERIFS T 2D M [17]  BWHE HPYESS ST B a1k 36 B[ J]. i rg

i BE 25 k2 ,2014. i ,2004 ,24(8) :55-56.

[ 47 FE/h= Bham,ikEN, S 5 E KBRS AL A I (18] #AHE. R 8 &E B AR /N & TR ARG YT /N LB 9 7K
G324 1 R T AR S [T ]t AR R R — i 30 [ J]. b gt B2 ,2003,22(5) :17-18.

B2 BALAE ,2014,16(9) :1951-1956. [19] R . 3 Rk 48 W 02 B Ak 7K 4 HE it &% 1 B £ 37 4

[5] WER BE, 008, %5 a2 IF Ao i TR AL > FHLRIAT S D] . Ll 2 B2 ,2007.
PEERM[T]. AR S R—pEZGHCL, [20] Lee H S,Song C Y. Oxidized low-density lipoprotein and
2014,16(9) :1968-1973. oxidative stress in the development of glomerulosclerosis

[ 6] FPmedy @&, sillill, 55, 5& 1 B K R B Ak % [J]. Am J Nephrol,2009,29(3) :62-70.
Iy REE TSR ()] RR S R— P E 2 B [21] Voqt B, Favre H. Na', K'-ATPase activity and
11k,2014,16(9) :1957-1967. hormones in single nephron segments from nephritic rats

[ 7] IBWEHT, 230 ¥, AN, 5. 58 B BOK B0 b5 1 [J]. Clin Sic,1991,80(6) :599-604.

P o FIURMERRT L] AR F R — PRy [22] TLuS G,Jiang X Y, Hu M C,et al. Na( +)-K( +)-
ARAL ,2014,16(9) :1946-1950. ATPase activity ;role in the impaird sodium excretion of

[ 8 ] Charlesworth J A, Gracey D M, Pussell B A. Adult experimental nephrosis in rats[ J ]. Chin Med J, 1994,
nephrotic syndrome; non-specificstrategies for treatment 107(7) :536-540.

[J]. Nephrology : carlton ,2008 ,13 (1) :45-50. [23] Fersille E, Vogt B, Rousselot M, et al. Mechanism of

o] kb, 8RR, T, 5. B0 s R & il KRN AL B % enhanced Na-K-ATPase activity in cortical collecting
R FFE [T ], 6o B2 25 K525 4, 2002,25(2) : duct from rats with nephritic syndrome [ J]. J Chin
16-18. Invest, 1993 ,91(4) ;1295-1300.

[10] De Mik S M, Hoogduijn M J, de Bruin R W, et al. [24] Deschenes G, Doucet A. Collecting duct (Na®™/K"-
Pathophysiology and treatment of focal segmental ATPase ) activity is correlated with urinary sodium
glomerulosclerosis ; the role of animal models [ J]. Bme excretionin rat nephrotic syndromes [ J]. J Am Soc
Nephrol ,2013,14(1) :1-10. Nephrol,2000,11(6) :604-615.

[11] Takiue K, Sugiyama H, Inoue T, et al. Acatalasemic [25] Pedersen E B, Danielsen H, Malsen M, et al. Defective
mice are mildly susceptible to adriamycin nephropathy renal water excretion in nephrotic syndrome: the
and exhibit increased aibuminuria and glomerulosclerosis relationship between renal water excretion and kidney
[J]. Bmc Nephrol,2012,13(1) :1-10. function, arginine vasopressin, angiotensin [I  and

[12] 3KB,5kA%, FAese 48, PR B & ki 5k Bl 85 % K aldosterone in plasma before and after oral water loading
BB A R g s7 [ D). v [ ST e 3 W 24 4, 2013, 21 [J].Eur J Clin Invest,1985,15(1) :24-29.

(1):14. [26] Usberti M, Federico S, Meccariello S, et al. Role of

[13] REE. MR PEANRIZESHTTEIM] dEs: A plasma vasopressin in the impairment of water excretion
B T A= Rk, 2001 . 1204. in nephrotic syndrome [ J]. Kidney Int, 1984 ,25(2):

[14] Pippin J] W, Brinkkoetter P T, Cormack-Aboud F C, et 422-429.
al. Inducible rodent models of acquired podocyte [27] Mg, KRG, W5 BRI MERE MK AVP
diseases[ J]. Am J Physiol Renal Physiol, 2009, 296 KPR AQP2 /KM EE [T ]. i Bl % 101 B 15 24 4=
(2):213-229. 2009,27(3) :223-224.

[15] Bk, B AR , BIARAE , 55 1 48 22 00 B0 2 R 15 i K Bl (28]  THE, o, ' i 4 A 1 R BURS Z0RR 1L I = & A V2
BB AR AR T LT ] 950N K 2% 2 4 B 22 i, 2009, ZARGKALEN -2 BT R K KRR ERLT]
29(2) :252-255. B ER S ST A e ,1999,11(4) :315-318.

[16] FZE,9I8. FHS0 10, X5 B2z =8 R BUE /b ek [29] WA W ZR, 205, 5. Fa R dnk

nephrin Fl TGF-5, (15 % mi [ J]. [ 5256 )7 7 2
Ze7 2011,17(19) ;245-251.

- 110 -

SRR ()] BB A — E G EAR L,
2015,17(3) :492-498.

[BREHE KFEF]





