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W, F7iE:110 Rtk SD R ERBEPL b= 1A 30 B R TFARE S H B 75 B B# KIS R 14 d 5, R a g 6l
B R BRBEAL A3 AR RLZE 20 H A2 21 B sk FEKR A 20 H, 0 THEE 2,4,6,8 FIALFEHR 43 KB, 28 B 3 4 fb AUk
MLYE VS A & R R 45 HE Y4 68000 5% B 98 30 20 4%, ELISA J: 4l v AVP, S bkl y-ENaC, R .05
S R KRR LEF SR ZE A il Na™ AVP BHiR B (P <0.05) , 5 A B H B (P <0.05) ;5
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[ Abstract ] Objective: To study the effects of Zhuling Tang on serum arginine vasopressin and y-ENaC in
adriamycin-induced nephropathy rats. Method: One hundred and ten male SD rats were randomly divided into
control group, sham operation group, model group, 14 days after tail vein injection of adriamycin, urine protein
quantitation=100 mg + (24 h) ~' prompt model copied successfully. The survival model group rats were again
randomly divided into the model group, Zhuling Tang group, furosemide group. Respectively gavage two weeks,
four weeks, six weeks, eight weeks, some rats were sacrificed and specimens of urine and kidney specimens,
semi-automatic biochemical analyzer detect serum albumin, lipids, liver and kidney function, urine protein,
ELISA method was use d to detect the expression of the serum acrginine (AVP), y-ENaC protein expression was
detected by immunohistochemical. Result: (O Compared with blank group, in model group rats urine protein,
creatinine, blood urea nitrogen, serum lipids, serum Na®, AVP gradually increased (P < 0.05), serum

albumin gradually decreased (P <0.05); compared with the model group, Zhuling Tang could increase rat urine
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output (P <0.05), lowered AVP (P <0.05); @ In terms of cell morphology: in the model group, group of

Zhuling Tang and furosemide groups focal segmental glomerulosclerosis, tubular protein casts, renal interstitial

edema, fibroblasts and inflammatory cell infiltration were found; @ For kidney y-ENaC: in the model rats kidney

v-ENaC show a trend of increase and then decrease, within the group, the difference was statistically significant ( P

<0.05), in Zhuling Tang, kidney y-ENaC expression was lower than the model group (P <0.05). Conclusion:

The diuretic effect of Zhuling Tang may be related to downregulating the serum AVP and kidney y-ENaC protein.
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MTRLG o B 5E 3% WG 25 6 A A7 76 B IDE Na © 5 i
W, 5 b Rl T (ENaC ) i 5 B s A e
vy P! ENaC 7538 18 Y] g 1 2635 5 1 L o, B W TR BT
T E Y ENaC 37 2 Bl 2 009 9 4 O 2 W i IR %
(AVP) fE & Hivh 22— il RO 22 & B0 0 25 4 fiF
G L AVP K8 I 2 & R R
AT Ffili AVP mRNA I3 AVP EE AVP V2
TR EEC FIRBFST L I AVP
ENaC fiY 5% 76 B 5 25 4 AiF K i plad 7 p B —
SE MR HEAE o 8 25 02 3R 97 K I i A3 %8005 /1, AR
W5 >R FH B85 22 ' 9 K BB Y, A AVP, y-ENaC )
JE R 25 mT BE 1 I R AL .

1 MRl5FZE

1.1 ¥ 110 B SPF 4% 150 ~ 180 g SD Kk
B, F T g B 2 KA S sh PO R A B AR IE S
SCXK (H)2010-21, 7] 5 T~ ] g v B8 25 K 2% 2 — Bt
Ja B B D S

1.2 259 T HZ5Y 2 BN 2 1 R I 24 o 46
KRR IR 2

PR SR 2 Z R (FER, IR
IR ABRA R L 10 mg/ 3 b5 1207E1) ¥ ff T i
SRS mLor BT 25 P & 2 mg PTEE R .

WX EE 15 g RE 1S ¢, 315 15 g, i A1 15
g(LAL) BTHE 15 g(KEfk) I B 1 e o B2 25 K 22 5
— B BB T T2 T 25 B, 25 6 AR S T 250 5 A%
ok /K2 20 min, 2 J5 F 3 KCE 20 min, i U8R
W AR BT, S 2 3 in /b B K B, A5 2 BV, RV
RE.3 EO/mdiER KA ERSES 22T
WEA 1 g, WEKE, /b4 4 CRAAEH #ES
BN 6.35 mgrg™,

Wk FE K - WK ZE K W [ T g S 2 KA — B
BEREI 1127024 by (b5 1203031) , BKZE>K 40 mg

Zhuling Tang; adriamycin-induced nephropathy; arginine vasopressin; epithelial sodium

fift T 40 mL ZEUHK ORI N 1 g+ L'
5 0.003 4 mg-g~',
1.3 XA A 0.1 ~10 pL M3k .10 ~200 pL
W3k (100 ~ 1 000 pL WSk #3663 %W [ 2k
TAY T/ (E) KO A R 2 A, Rabbit Anti-
yENaC 4 [ 4t 5% il 58 2%, SABC 4 93 21 4k G 4, 3 5
&g E B, Rk Bl AVP ELISA 3% 7] & . DAB
6 b A ] 1 BB Z 36 HK i Ry B A
IR0 AL, T8 E Motic BA410T A=) 1 145 55
1.4 2o oW KB PER SR 14
JEL R EREAEMSE > + KRB S E
(30 H, A3 B FARAH (5 H, B #R ki 5
ALK ) BERIZE (75 K, R R IR E SRR R ) L2
JEJE R E R =100 mg-24 h ™' R AR R A2 ) Al
1, 5 BT ARG Rl B WK B, B A7 T i A58 AU 2
61 H K B AR R BE AL 43 S 1 AU 24 (20 HL, 75 18 K
HOEENEZREEY) BEHH Q2L B EED
EH) KR (20 HL R ZEKRFEY ) . o0 TIE
SPET 1 d S 14 d EE 2,4,6,8 FKE RS KR
AR IE , W BE 24 h PRI, K 8 IS R, 12 3 30 ik
B, B U
L5 Pz Emaag g S MIcHk(8 ] & ik
B3 AL KR RURE R A A2 [ A%, BRI,
Ve B H KR LA 75% £ 2 I S AL, T 5
I8 R e bk 7T 21, 4% 6 mg - kg T A B K T B BT
wmE,
1.6  JRbrAa il &7
1.6.1 ‘EALfEARAI R HA] RT-1904C AL H 5
AEARACAG I 24 h PR E = L 0TE H A E L E L
i R Z A, ELISA 550 £ K 1fiL 35 AVP,
1.6.2 BBk E IAMRAL 4% ZRH
P 1 2 B B BB K T HUORE W] A U A
(JEH 3 ~5 pm) J5 447 HE YL 5, Motic BA410T 7=
YR s IR
1.6.3 fydfbEmi WHLHWEARY (3 ~
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5 pm) GO ARE BT HURAE S, — PR vl W]
1: 100 #i B, HAax 4% SABC f 92 41 b Je 830 7 & fiff
FHUEIA A5 04T, B 5KV 8% 5 A~ BOR & LT
L Image-Pro Plus 6. 0 {411 5 36 45 DX 3 o 1 2 Ot
JEF- {8 (A/area)

L7 SEiteedrik: RHA] SPSS 17. 0 B4t 47 804 oy
Br R AR R, 2 41 R B R T 2250 W0T
R IESME Jr 2252 A R H LSD 2, 4l Lt
BORFMST AR ¢ K30, AN R IE ST T 252
20 R H Tamhane” s T2 Kq 55, 9 40 AR A Mann-
Whitney U #5336 ,P <0.05 J2ZE S H G55 L,

2 #R

2.1 IR ESPTER 3 d 5, B A
21 IR B BRI 3 A A O 3 h s b, B A4 R R
15K ROZE Wi 2, B oK b, 3 B4 AL OO,
MBI SR A B O B S i, 24 9 d
J& BT AE IR WS SRR R, A H A R TR R R
AKRE,JC RS, F 14 d 5 R R R

FIRKMRTEAH BT ARHA(P <0.05), 2541 i
HITR] , £ s [R] ASURSE AR 20 % 25 0 21wk 28K A K R
PIAEHM T2 1A (P <0.05); H 3 AR
HEHEIEMKE FTRMESR ANEFEAS
i X (P <0.05),

2.2 EARFEARIEE EHMER 1445, 5K T
AR 25 AU L, B AL AT K B 24 h PR R (B 2 0
J(P <0.05) , 156 WAL AU 5 il B Dy, (R PR it L A, 22
REFITFE X, WER1;HES 8 )5 A4 E%
A WREARAREM T IEH A (P <0.05) 5%
VR TR (P <0.05) , B % % 7 BE 8
S B 25 2R B R BUR B 5 5 A AL A AL A
WA W FEK A 24 h JREE WU R R AR
JIEL T 7t b =g L LW Na ™ B & (P <0.05) , Il
FEEHREL(P <0.05) , 5EEAIA A L, 5% 7 X E
WIRPR I BCEE A B, W3 2, 259 T WA A],
JF 3y fie G A o e AR, L3R 2

x1 FHMNERWE24hREREATELR (v x5)

24 h JR#E/mL

24 h JRE A E 7’/ mg

215 n

EETRT L d EHE 14 d TESTRT 1 d WAt 14 d
BFA 5 23.40 +10.36 22.80 +6.06 9.83 +3.37 10.28 £2.89
25 1 25 24.68 +8.19 23.72 +8.29 9.17 +2.70 11.45 £3.69
iR 66 24.44 +8.74 20.10 £9.13 8.92 +2.63 129.09 £20.00"2%

HSEFARUMILY P <0.05; 5% HAMLILY P <0.05; 5T 1 d HLLY P <0.05,

®2 RAETSARMOENIERLE (v x5)

21 51 n 24 h jR&/mL 24 h JRE I E R/ mg MM /g L WLEF/ wmol - L ™" FRZ % /mmol - L !
23 25 39.80 £10.26 11.50 +2.47 40.43 +5.93 31.34 £7.50 5.86 +0.71
R 20 5.75 +2.50" 408.38 +102.39" 20.49 £5.68" 62.89 +13.53" 9.85 +0.68"
RS 21 16.20 +4.87"2 398.13 +94.81" 22.16 £3.81" 58.63 £10.11" 10.10 £0.70"
U PN 20 19.50 +8.23"% 413.39 +109.98" 19.74 +3.30" 65.04 +14.62" 10.26 +0.91"
265 n SBH [ /mmol - L' H M =5/ mmol - L' ALT/U-L™' AST/U-L ! 1% Na* /mmol-L ™!
= 25 2.63 +0.33 0.73 £0.15 34.37 £6.55 92.78 +6.26 94.09 £12.74
T 20 4.11 £0.55" 2.45+0.30" 35.84 +7.40 89.73 +11.40 124.55 £10.55"
W 21 3.96 +0.37" 2.37 +0.33" 35.13 +8.83 92.49 +9.72 118.57 £15.07"
€ K 20 4.25+0.36" 2.510.25" 32.68 +6.20 94.40 +6.52 114.33 £13.03"

2.3 I AVP LA HEHRER 14 d 5, H£HK
BUMTE AVP K4t it¢ 25 R, BEHAAEY
4 13 AVP & TR (P <0.05),#H 8
M AVP AR TR, 2 S A G4 L (P <
0.05) , ULBHME X A 1% AVP K WPEH , WL 3%
4 FVER 2 J8 BRG] Wk FEOR AL TE AVP & i
FAEHAAP <0.05) ;H A A] bR LS 1T 2 5,
W34,
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®3 FHMWBRAFME AVP LB (v 25)

ML AVP/ng-1.7"

20 51 n

HHRET1d HES R 14 d
BFA 5 23.40 £10.36 22.80 +6.06
=z 25 24.68 £8.19 23.72 £8.29
A 66 24.44 £8.74 20.10 £9.13




TROCUE A 2% Pons BT 3R B R UL AVP BB E y-ENaC (9520

x4 HYFHRBME AVP LEH (2 +5) ng-L!
4 51 n WE 2 HEH 45 #H 6 JH #H 8
25 [ 25 9.15+1.58 8.87 £1.55 9.08 +2.00 10.08 +1.74
TR 20 13.10 2. 05" 17.20 £3.21"% 21.74 £2.86' 34 23.69 £2.04")
WG 21 12.12 +£2.39 15.78 +3. 12" 17.03 =2.53"% 16. 62 +3.25"%%
US PN 20 13.71 £3. 12" 18.61 £3. 13" 20.13 +2.36"%) 20.87 £2.02"

WSS YD P <0.05; SREBAM Y P <0.05; 53 E 2 FMELY P<0.05; 55 F 4 FAH KLY P <0.05,

2.4 FWHLUEE KL [ESET L d &R 8 AL IE
LR B /INER /N SR R IE R LA TR DL
P, 8] JS AR DL e A A 2 00 T A A 14 d BT
2R BV R ASC DL /N A i R A Y, A TG W]
WAL HEH 8 JA BRI SR AL Wk FE R AL E AT DL
B /NBR ARG R, B /N ST K, A BE I JRE K BR RS
BB NER R A B BEVERE AL FNE DT IR, NVE N R
EREEEERTAN 11001 N AN A i 341 O )
=Sl

A S HA B BRI C R B D, IR (18 2 [/])
1 #BESAXRBARARBHAZR
HFAESE 5 (HE 321,10 x40)

2.5 #HHAKRKBENE y-ENaC HHARKE L =

FI2H K BLUEE & 4 A W y-ENaC 33k, 7 5 ) 85 %
14 d J5 BRIV KRS IE v-ENaC Rk mi &, H Y
SHARK TG E LR WS AEE 2 8,
R JEE AL WK AL IE y-ENaC 2 3A 3 5
FAHA(P<0.05) X HATEREE 8 JHut, Bk
v-ENaC Fik AR TR A, 2 7 BA G #E XL
(P<0.05), LK 2,% 6,

ST
S

B2 EZBSREAXREHELR y-ENaC
EBRZENTN (REHML,10 x40)

£S5 EMBERHNEEK v-ENaC EARZEBLER (v £5)
HAH n ST L d TS A 14 d
=H 25 16 859.38 =5 787.83 17 778.35 +4 753. 64
R 20 18 818. 80 =6 705. 45 20 182.15 7 300. 36

x6 HYTHEEHE v-ENaC EARIZEL R (v 25)

20 5 n WE 2 HH 4 #H 6 #H 8

2 25 18 375.30 =3 323. 87 19 006.72 =5 186. 74 20 357.10 £4 714.57 19 333.73 £4 428.00

iR 20 25 559. 64 +4 807.36" 35 218.27 +6 505. 66"+ 32 561.59 £3 601.76"* 29 393.08 £5 772.07')
WX 21 26 405. 00 +5 480. 81" 33 345.48 +6 074.20"Y 29 411.96 +5 110. 10" 24 500. 13 +4 893.43"2:5:6)
U PN 20 28 725.94 +5 898. 82" 36 667.54 +5 807.00"'* 33 047.81 +4 655.95"% 30752. 46 +7 865,723+

52 FLALIILD P < 0. 055 55 B AL 12 P < 0. 053 5 55 %6 7 4LAH LY P <0.05: 53 2 AT LY P <0.05: 53 B 4 ALY P <
0.05; 57 H 6 ALY P<0.05,

3 itig

b B BN B 7 G e ) i Cannessa %5 A FRL&%
bR g A TR, BEL IR SE N2 T A i AN A G
B oa,B,y 3 AN B ZH R, T A A G i 1

Ao LA PN B AR I i b B 4 45 . ENaC i 8 s T

I H R AR S 8 T8, X Na " g MRS T KT, o] B
AT A v ) BEL T , TR OG P ¥ 2 1, FEREAR A B D g
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T B8 38 15 % K S I ) ENaC 3 38 325 A 20 P, 40
PN B Na * P 5 SEMIRE 17 Na ™ -K " -ATP 22 HH 40
Ja4h o 765 WE, ENaC 32 %53 A 7 38 viig B 47 (£ 45
m/NE EAE) AEHRAE T, Na ™ 78 22 b B 5 AL
1) B W A o 8 s B0 fes 19 5%, HLE A AR B B
W ey B A5 B ENaC o 22 R T, G W
FEAESE AVP Tl #i% ENaC,Na " S ' J5f
WS UESE , B R 25 5 AR 2R IR B, 2852 450 B /N BR g &k
(1 27 945 il DL 220 DR S840 50 2T 5 Tl D38 3% 00 18035 O TR O
() 21 5 T, VAR B AR, 5 i 1) Bt 2 1 R B AR FH BT
ENaC, ¥ J# % 5 i B8 38005 ENaC'™ o A HF 98 &
IS BT R 28 d J5 , BRI AVP, y-ENaC & T
AP <0.05) ELHEE 8 Ji, LUl AVP,
y-ENaC & THIEI41 (P <0.05) .

MEGH A(GIER), MBS IKE BEE . WH
A BT S BREG 2R B, FE B T A K ) ST i IR 2
TR E R, 2 18 SR WIRREA K
B A TR 45 TR AR E IR IR T R AL
I % 3097 SRR A1k, 4 Ji 5, ol FEAIR R &
5 I (1R N 5 2 R 7= Rl S I = D (=
YR LS IGIT PR R W T R BN 2
ZPRE LR AR R B R GY OBE PR e B, A /PR
P2 LB S G T B R LT K I 2 3T Ak
= WA G IR IT R B YE AR B R SR
0

L REIRIT KM 27 R, E N 2 4
PP HES T I8 R HE A R K L B AT R
o KRBT AVP, y-ENaC 1 i, 9] L R %5 1
T RE BRI R BL , 45k B S XS e E 8 JH T
R R B K RS AVP B % T y-
ENaC Ak, IR B L TR (P <0.05),
HEM A 25 1 B R PRAE T 5 o4 BRI &R A 6,
F6 25 0 W R R BIL T2 75 5 k20 PR v 2R B AT G 7 4
FEEDEEWE, BB 28 H K7 XA Y
HE— 2 5T SR
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