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Protective effects of Danggui Buxue Decoction on renal injury in diabetic rats
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ABSTRACT : AIM To explore the protective effects of Danggui Buxue Decoction ( 5 : 1 ratio of Angelicae sinen-
sis Radix and Astragali Radix) on the renal injury in diabetic rats and its mechanism of action. METHODS The
diabetic rats models were established by intraperitoneal injection of STZ (60 mg/kg) and the diabetic rats were divid-
ed into normal group, model group, high-, low-dose Danggui Buxue Decoction groups [3.6, 1.8 ¢/(kg - d) ],
and losartan potassium group [0.03 g/ (kg + d) ]. The corresponding agents were intragastrically administrated to
the rats once daily. Twelve weeks later, the rats’ body weights, ratio of kidney mass to body mass, 24-hour urine
protein, blood urea nitrogen ( BUN), serum creatinine ( SCr), superoxide dismutase ( SOD), melondialdehyde
(MDA), TNF-a, IL-6, hs-CRP, p-JAK2, and p-STAT3 were tested to observe the effects of Danggui Buxue De-
coction on them. RESULTS The body weight was significantly increased; the ratio of kidney mass to body mass
was significantly decreased; 24-hour urine protein, BUN, and SCr were significantly reduced in Danggui Buxue
Decoction groups. The SOD activity was elevated; the MDA level was reduced significantly, and the expressions of
TNF-a, IL-6, and hs-CRP were significantly down-regulated in Danggui Buxue Decoction groups, at the same
time, the expression of p-JAK2 and p-STAT3 was significantly inhibited. CONCLUSION Danggui Buxue De-
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coction has protective effects on the renal injury in diabetic rats, which may be related to its anti-inflammatory

effects by reducing the oxidative stress level and inhibiting the activation of JAK2/STAT3 signaling pathway.

KEY WORDS: Danggui Buxue Decoction; diabetic nephropathy; oxidative stress; inflammatory cytokines;
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Tab.1 Effects of Danggui Buxue Decoction on the rats’ body weights and ratio of kidney mass to body mass in model rats

(x+s, n=10)

15 i . iz i T
[g(kg-d) '] WG %12 JH
EH 4 — 216. 82 +24. 60 448.13 £50. 24 3.76 0. 58
R — 213. 58 +20. 24 175. 62 £20.45 * 7.52+1.24"
0 i 777 20 3.6 217.72 +18.38 305.51 £42.21* 5.45 +0. 82"
VRN IR 1.8 220. 16 £22. 65 276. 84 £33.27% 6.03 +0.77%
S 0.03 214.04 +18. 87 341.75 +41. 76" 5.18 0. 65%

VE: SGIEWAIEE, TP <0.05; SEEA LA, P <0.05
3.2 LA EARR24 h KAEEOEE,
BUN & SCr /K -F 8 #%oh  SHIEWH LK, BAH
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F2 HPRANMMZHIEE AR 24 h [REBEE. BUN K SCr k¥
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KEUAH LG, #iAIZH BUN J% SCr /K F ¥ 0] B i
(P<0.05); SHAAMLL, M7 EH R
FEAIR B BUN J SCr /K- (P <0.05), W2,

Y820 (x x5, n=10)

Tab.2 Effects of Danggui Buxue Decoction on the levels of 24-hour urine protein, BUN, and SCr in model rats (x +s, n=

10)

21 5 FlH/[g- (kged) =] 24 h JREER/(mg-24 h ") BUN/(mmol-L ") SCr/(p,mo]-L_])
EwA — 7.55 £8.34 6.42 +0.96 55.16 6. 86
AL — 94.36 +15.67* 12.83 +1.53* 86.13 +11.41"
%M L7 21 3.6 77.60 +12. 89* 8.78 1. 46" 70. 67 +10. 19*
VSR ANIRZ7E: 1.8 82.23 +10. 94% 9.11 +1.32% 74.31 +8.97*
AUPIANA 0.03 70.32 £11.53* 7.21 +1.28* 60. 37 9. 20"

T SR, T P <0.05; SHIMALIE, P <0.05
3.3 LAk AR K RUR AR A KT
W HIEW A, B SOD iF Mk
ik, MDA & F & Fm, ZEREAREN (P<
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£3 YN MHIER AR S
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A HA—E WP EIRE S, 7T LA SRR K
BB L BVE AR K

LFURHKFHIRME (X £s, n=10)

Tab.3 Effects of Danggui Buxue Decoction on the oxidative stress levels of renal tissue in model rats (x s, n =10)

215 FldE/ [ g (kg-d) 7] SOD/(U-mg pro~ ") MDA/ (nmol +mg pro ")
IE#A — 262.15 £32.21 23.41 £5.33
RETRIL — 146.29 £23.95 * 34.54 £7.62*
VS RN B2 3.6 205. 78 +25. 66* 26.11 £6.57*
RN (IRZ7E: | 1.8 183.52 +22. 84* 31.88 +5. 14*
SAUDIHAN 0.03 237. 60 =25. 74* 23.24 +4.28*

E: SEH4IHRE, " P<0.05; SHEAIA A, P <0.05
3.4 H)aikf AR KR EAR X ERF AR
#a HIER A, SRR S 4121 TNF-
a, IL-6 F1 hs-CRP K ik Tt i, 5 HA B ¥
(P<0.05); SR, SIH%MLZA AT DL
FREARA A KR 4140 TNF-a, IL-6 I hs-CRP
Fik (P<0.05), Z5RILFE4, LSRR, 4

VS ML 377 AT LA AU ) A 2 K B A GRS E IR 1 1 3
15, BAT NG RAE SO HIAE R o

3.5 B3k A 2 AR KRR A48 JAK2/STAT3
55 @ ewea SIEWHIE, BRI EH
21 p-JAK2 & p-STAT3 KA TH i, 265 HAT W1k
(P<0.05); SEBIA bLAL, 240 M3 ) &
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x4 GHANMMAERAREHARERFRIEZNZM (X5, n=10)

Tab.4 Effects of Danggui Buxue Decoction on the inflammatory cytokines expression of renal tissue in model rats (x +s,

n=10)

20531 Fli/ [ g (kged) '] TNF-o/(ng-1°") 1.-6/(ng-L°") hs-CRP/(mg-L~")
ERA — 10.39 £1. 65 11.28 +2.71 2.34 £0.42
HEAIL — 15.44 £2.41" 16.49 £3.04 3.68 +0.61"
b 7 2 3.6 13.08 + 1. 82* 13.27 +2. 85* 3.11 +0. 53*
M PRR I 1.8 13.82 +2.25% 14. 62 +2.33* 3.25 +0. 47*
AV 0.03 12.43 = 1. 36* 12.91 1. 94* 2.95 +0. 58*

T SRR, T P <0.05; S EE, P <0.05
HRBE L p-JAK2 238 R b Mz & . )
R p-STAT3 RARR HFEML (P <0.05), 45
RIE 1, £S5,

— A w— ww— We p-JAK2
SRS s s W e D-STAT3
W S wme WS s GA\PDH
EWHE BRE wH K5 "
#4 =EH W4
EVEEINI87]

El 1 Western blot ;& #& Il & I3 #b fn % X 42 B kX B & 42
4 p-JAK2 5 p-STAT3 RiZEHIFMT

Fig. 1 Effects of Danggui Buxue Decoction on p-JAK2

and p-STATS3 expressions of renal tissue in model

rats by Western blot assay

x5 HPAFMIFHTER KR EHR JAK2/STATS FS51#
BRI (x+s, n=10)

Tab.5  Effects of Danggui Buxue Decoction on JAK2/

STATS3 signaling pathway of renal tissue in model

rats (x+s, n=10)

a3 it/ p-JAK2/ p-STAT3/
[g-(kg-d) '] GAPDH GAPDH
EHA — 0.12 +0.02 0.08 0. 02
RETRIZ — 0.34+0.05*  0.29+0.04"
24P bl 7 21 3.6 0.22 £0.04*  0.21 £0.03*
KM A 1.8 0.31 0. 04 0.25 +0.04*
ST IHAR2H 0.03 0.23 £0.05*  0.13 £0.03*

e SIEWAHE, *P<0.05; SR A, P <0.05
4 itig
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MR N, T4 ] JAK2/STAT3 {5 53 B% 114 4
W, PR PE AP AR I, LR BB R R
B LU RIEH

ZE L RTR, YUARN A BT PR R R B
WA ERT, 120 S HGE o B AR oK
-, S JAK2/STAT3 {5538 B 0 , #5117~ A4
PR IE A K.

S 3Lk

(L] Fme, A Wy, 28R, BIEs s miT]. it
BLREEZ, 2013, 8(6) : 705-707.

[2] VR, skater. S i 2 EER SRR B T ].
MG | 2011, 23(4) ; 128-130.

[3]  sk=%, Wf A YR X R K RS 42U SR
ERILT]. Hsigh, 2005, 27(1) : 75-78.

(4] Rk, Bi&E, BRI, 5. YIFFM 05 R B 8
HENRI RS [T]. et 255T], 2011, 29(9) .

[6]

[12]

[13]

[14]

[15]

[16]

[17]

2114-2116.

Tian H, Lu Y, Shah S P, et al. Autacoid 148, 21R-dihydroxy-
docosahexaenoic acid counteracts diabetic impairment of macro-
phage prohealing functions[ J]. Am J Pathol, 2011, 179(4) .
1780-1791.

Wild S, Roglic G, Green A, et al. Global prevalence of diabe-
tes: estimates for the year 2000 and projections for 2030 [ J ].
Diabetes Care, 2004, 27(5) : 1047-1053.

Yang W, Lu J, Weng J, et al. Prevalence of diabetes among
men and women in China[ J]. N Engl J Med, 2010, 362(12) ;
1090-1101.

Iyengar S K, Fox K A, Schachere M, et al. Linkage analysis of
candidate loci for end-stage renal disease due to diabetic ne-
phropathy[ J]. J Am Soc Nephrol, 2003, 14 (7 Suppl 2):
S195-S201.

Makuc J, Petrovic D. A review of oxidative stress related genes
and new antioxidant therapy in diabetic nephropathy[ J]. Card-
iovasc Hematol Agents Med Chem, 2011, 9(4) . 253-261.
XDES, sk, LW, . SR IR R R
BRI LA I 8 B SAE R G [T ], R 25 R4l
2015, 21(3) : 31-34.

Wang C H, Li F, Hiller S, et al. A modest decrease in endo-
thelial NOS in mice comparable to that associated with human
NOS3 variants exacerbates diabetic nephropathy[ J|. Proc Natl
Acad Sci USA, 2011, 108(5) : 2070-2025.

XI5, W%, ZEIEIH, F. N-ZBEEE R O o
TR BRAAE SR AR AE I (] B R 22224k A
SRBLZ£RR, 2009, 29(11) : 1530-1533.

Marrero M B, Banes-Berceli A K, Stern D M, et al. Role of the
JAK/STAT signaling pathway in diabetic nephropathy[ J]. Am
J Physiol Renal Physiol, 2006, 290(4) : F762-F768.

Maziere C, Conte M A, Maziere J C. Activation of JAK2 by the
oxidative stress generated with oxidized low-density lipoprotein
[J]. Free Radic Biol Med, 2001, 31(11) : 1334-1340.

Lu T C, Wang Z H, Feng X, et al. Knockdown of Stat3 activity
in vivo prevents diabetic glomerulopathy[ J]. Kidney Int, 2009,
76(1): 63-71.

REZR, AETdE, BEBem], S5, &5 VI 0077 % S0 PR
TR U L2 JAK2/STATS @[], o [ o B el = 27
Zkiki, 2012, 18(8) : 847-849.

FOSCHR, JrEE, IMEE, S5 55 B BN B R
L2 JAK/STAT 5@ B s [, o E h g s &%
Jmaeis, 2011, 12(7) : 574-577.

2545



