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[ ZE)BH L EF T/ BB PR 4 48 FH (unilateral ureteral obstruction, UUO) Ji B FHK 351497 i e st S AR VE - o
Tk BENLPKE 24 A B AV 8 JE iy WTCS7BL/6 /N, K 4 T AR 21 (Sham 21) ST 4 (B PR A A RH 2, UUO 41) Fi
B A2 (UUO+E M2 1), B 8 . UUOAREL B BRUK I 93 B PR | SR IBUIESARUT] 11 - 22 2R 55 L — i R
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G R T, 5%k 2% 20 EAT A W A0 38U, 4 8 A A4 B AR I 1fi 3 LT (serum creatinine, Ser) |\ JK 3 4 (blood urea nitrogen,
BUN) 7K - 5 338 71 &0 46 00 23 3R 8 K] 7 — o (tumor necrosis factor—a, TNF-a) A4S Z -1 B (interleukin—18,1L-1B) GBEY
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g B 25 A0 A AN T I ) 9 BB 05 0T 43 TUNEL V6 R D 40 e 98 27K ~F o 85 3R 55 Sham 41 HLAE, UUO 41 Ser(21.49 +2.87 vs.
11.21 £ 1.79) .BUN(19.80 + 2.55 vs. 9.40 + 1.78) .TNF-(20.06 = 1.32 vs. 10.18 £ 0.56) , IL-1B(9.65 = 0.79 vs. 3.46 + 0.59) , MDA
(26.01 £ 1.02 vs. 15.12 = 1.15) , 40P T-7K T (150.02 + 14.78 vs. 86.82 + 5.66) , B9 B 7343 (3.00 £ 0.46 vs. 0.00 £ 0.00) 7K
BETE (P=0.000) , L & 5B ZREALH SOD K (95.63 + 3.13 vs. 143.66 + 5.44, P=0.000) . 5 UUO 44 Lk, UUO+L I s 44
Ser(15.94 +0.74 vs. 21.49 £ 2.87) .BUN(13.08 = 0.85 vs. 19.80 +2.55) , TNF-a (15.01 + 0.90 vs. 20.06 + 1.32) , IL-1B(5.62 = 0.65
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Protective effect of sodium aescinate against hydronephrosis injury in mice

after unilateral ureteral obstruction
Yan Juhan',Zhao Pengtao’,Li Jiacheng',Yan Xiaodong’,Liu Xin’,Li Xiangdong’
(1. Graduate School of Hebei North University ;2. The First Affiliated Hospital of Hebei North University )
[ Abstract] Objective : To investigate the role of sodium aescinate in improving and protecting against hydronephrosis injury in mice
after unilateral ureteral obstruction (UUO). Methods : A total of 24 healthy male WTC57BL/6 mice, aged 8 weeks, were divided into
sham—operation group (Sham group) , model group (UUO group) , and sodium aescinate group (UUO+sodium aescinate group) , with 8
mice in each group. The UUO model was the most commonly used model for the study of hydronephrosis, and the ureter at one side was
ligated with silk thread through a lumbar incision (the ureter at one side was ligated and the kidney at the contralateral side was re-
moved to ensure unilateral hydronephrosis and rule out the influence of normal compensation of the kidney at the contralateral side) to
establish a mouse model of hydronephrosis after UUO. After corresponding treatment was given for each group, an automatic biochemi-
cal analyzer was used to measure the levels of serum creatinine (Scr) and blood urea nitrogen(BUN) ; related kits were used to measure
the content of tumor necrosis factor—a(TNF-a ) , interleukin—18 (IL-18 ) , superoxide dismutase(SOD) ,and malondialdehyde (MDA ) ;
histopathological sections were prepared and then HE staining was used to observe renal histopathological changes under a light micro-
scope and determine the corresponding pathological injury score ; the TUNEL method was used to measure the level of cell apoptosis.
Results : Compared with the Sham group, the UUO group had significant increases in the levels of Scr(21.49 +2.87 vs. 11.21+ 1.79) ,
BUN(19.80 + 2.55 vs. 9.40 + 1.78) , TNF-a (20.06 + 1.32 vs. 10.18 £ 0.56) , IL-13(9.65 + 0.79 vs. 3.46 + 0.59) , and MDA (26.01 =
1.02 vs. 15.12 + 1.15) , the level of cell apoptosis (150.02 + 14.78

1EE T 48 : R, Email :2013440810@qq.com, vs. 86.82 +5.66) , and renal pathological injury score (3.00 + 0.46
PRI @1 3 RIPAH BT o vs. 0.00 = 0.00) (P=0.000) , as well as a significant reduction in the
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level of SOD (95.63 +3.13 vs. 143.66 + 5.44, P=0.000). Compared
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BUN(13.08 + 0.85 vs. 19.80 +2.55) , TNF-a (15.01 £ 0.90 vs. 20.06 + 1.32) ,IL-1B(5.62 + 0.65 vs. 9.65 = 0.79) ,and MDA (19.12 +
1.08 vs. 26.01 + 1.02) , the level of cell apoptosis(103.97 + 10.33 vs. 150.02 + 14.78) , and renal pathological injury score (1.57 + 0.36
vs. 3.00 = 0.46) (P=0.000) , as well as a significant increase in the level of SOD(121.04 = 3.61 vs. 95.63 + 3.13, P=0.000). Conclusion :

Sodium aescinate exerts a protective effect against hydronephrosis injury after UUO by exerting an anti—inflammatory effect , inhibiting

oxidative stress response, and showing an anti—exudation effect to increase vascular tension, and therefore, it becomes a potential treat-

ment option.
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ACAC Ty 2 B b o B ) 52 56 22 R 4T, 48 2 L 24~26 °C A X
B 40%~60 % . 38 R KL 4 1) A o PR 858, R B R 300 R
12 h/12 h AT, BT SC e sh 34 m] A Ak BCE -G &
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T FEBR G IR B 2 | 5 WK U1 A AL (CM3050S) | 2 i 5 1
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B 20 d(60 mg/kg) , )i [F UUO 4, F7— M4 R 48 rh 34 4L
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(26%~45% By 31105 ) 4 53 (46%0~T5% (I35 43 ) F1 5 43 (276%
W) -
1.3.3  /NEUMHE TNF-o M2 IL-18 & B 2 78708 0
Jei A8 e 0 L3 AP TNF—o0 B2 TR~ 1838050 40, BT A B4 40
R 57 A 4 R B P BB A5 X TNF - B IL-18 /K AT
Lol
1.3.4  /NEUMLHE SOD MDA & iRl BRUE 21 216 AL 10%
BILAZLE S FH SOD MDA IR 5 & L I 4% 74 R ) & i
BB A B A, 4390 T 532 nm W6 BE ARSI MDA 7K, 78
450 nm WG EE AN SOD /K-
1.3.5 4UMPE T S AN T IS AOR I BOE 412 AR 10%
MALZUSIIR R | Ad FH TUNEL 3571 5078 0 20 B s 127K F, ™
& F BN & UL 1 DA L BT OO0 AR N R
Horpr P T (PR 40 M 75 98 % AR T B I (0, 9k
TUNEL FHPEY) A BEE S A FHE 40 M B i 22 () i s s AT , 9
g WA 3R T8 =18 1 40 i A5 (A P 200 B AR ) + 40 L
Hx100% 5T HE 2L
14 %hitzam

KA SPSS 20.0 SR AT G40 B T A EiE R
FHIIME + AR 2E (v 2 5) 2R, ZAHIA] L BSR B IR o 22 4
Hr, P41 U ECR o AR36 . K8 7K HE @=0.05

2 # R

2.1 N Fofei Ser BUNKF

5§ Sham 41 1fiL 3 Ser [BUNZKF-(11.21 £ 1.79.9.40 = 1.78)
MIH, UUO £H 113 SerBUN 7K F- T 5 (21.49 + 2.87 ,19.80 +
2.55,P=0.000) ; 5 UUO ZLAH Eb , UUO+E I 12 1 Ak 4 /) B it
15 Ser. BUN 7K - F A% (15.94 + 0.74 . 13.08 + 0.85, P=0.000) ,
L3 1 A& 1A B,

*1 &HINRScr.BUNKE(n=8,x +s)

21 Ser/(wmol/L)  BUN/(mmol/L)
Sham 4 11.21+1.79 9.40 £ 1.78
uuo 21.49 +2.87 19.80 = 2.55°
UUO+bE M- r4h 4] 15.94 +0.74" 13.08 + 0.85"
FA 53.008 77.778
P 0.000 0.000

1 :a, 5 Sham 41 F 4%, P=0.000;b: 5 UUO 4 X% , P=0.000
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B. %441 BUN /KF
¥ ra, 5 Sham 4 048, P=0.000;b: 5 UUO 41 4%, P=0.000
E1 &4/ R Scr.BUNKELLE (n=8,x +5)

22 NRBEHELRIEAE

I B IR AR/ R S AR T
B /INE SGE R I, B /INE L R AR MRS 5, Te kb R
AN IR R FRAR A0 PF 430 043, Qi 2A FIf /i 5 )6 %8: T UUO
ZH/N B LR AR L B /NER Y IROR [ R A M IR, T
BV NEIE BRI, B /INEE AR R IR B 2T
ML IR s BRI VT 53 22 A4 4 3~4 4%, WL 2B BT 50l
B R UUO+-L M- 1E 80 FH 260 21/ BB L i ¥ i e, 47 A
[ BEE 1) SR S Vs M A, B /NBRAS PEIR A5 100 B A3
BEPE SR FFAE 1~2 70, W 2C 7R o 4% 26/ BUE U s 2 46
VRS> 45 9 R , 5 Sham 21 (0.00 = 0.00) AH Lt , UUO 41 B
PR T+ (3.00 = 0.46, P=0.000) ; 5 UUO LR L, UUO+
L T 2 /D RO B 45 3 43 B AR (1.57 £ 0.36, P=
0.000), 3% 2,

®2 FBHENRBRGFEITS (n=8,x=+5)

25 145
Sham £ 0.00 £ 0.00
UUO 4 3.00 = 0.46"
UUO+ LM Bk 1.57 +0.36"
F1E 156.921
P{E 0.000

[E:a, 5 Sham 20 LA, P=0.000;b: 55 UUO 41 L4, P=0.000

23 A iE TNF-a IL-1B K -F
55 Sham 4 1L 7 TNF-a  IL-1B 7K 3 (10.18 + 0.56 .3.46 =+
0.59) A k., UUO 41 1L 37 TNF- o IL-1B 7K F- F &5 (20.06 =
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C. UUO+-L M4l

B2 HEANMNREEESKRFELET(HESRE,200x )

1.32.9.65 + 0.79, P=0.000) ; 55 UUO 41 ., UUO+-E I i 4
FHALINYTE TNF-a  IL-18 K AR (15.01 + 0.90.,5.62 + 0.65,
P=0.000) , W.5% 3 FlI% 3A B,

R3 HHNRME TNF-a IL-1B 7K TF (n=8,x +s;pg/mL)

2151 TNF-a 1L-1B
Sham 41 10.18 £ 0.56 3.46 +0.59
vuo4l 20.06 + 1.32° 9.65 £0.79*
UUO+L i 2 4h 4l 15.01 +0.90 5.62 +0.65
FA 204.177 168.905
PA 0.000 0.000

1 :a, 5 Sham 41 Fb 4%, P=0.000;b: 5 UUO 4 4 , P=0.000
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B. A4 IL-1B /K-
1 :a, 5 Sham 4 FL 458, P=0.000;b: 5 UUO 4H HL %, P=0.000
3 KHEPNRIME TNF-o IL-1B 7K (n=8,x +5)

2.4 S RUE4R 22 SOD K Z MDA 4%
5 Sham 4 SOD /K ¥ F MDA & & (143.66 +5.44
15.12 = 1.15) A Ho , UUO 41 ' 41 2 SOD /K F W & [ {I%

(95.63 +3.13, P=0.000) , MDA 7 &t B & 7} 55 (26.01 + 1.02,
P=0.000) ; 5 UUO 4 AH [L , UUO+-L M2 35 S 28 & 4 41 SOD
K7 W] FF 5 (121.04 £ 3.61, P=0.000) , MDA & £ [ {i%
(19.12 + 1.08,P=0.000) , .5 4 FlI /5 4A B,

160+
1401
120
100
80+
60 1
40 4
20 1

O T
ShamZH

-

SOD/(U/mL)

UUO+
LR

UUOZ

A. %544 SOD K-

254
b

MDA/(nmol/mL)
2
A

UUO+
LR

Sham#H UUOZH

B. %40 MDA 7K
1 :a, 5 Sham 4 FLAE, P=0.000;b: 5 UUO 4H H 4%, P=0.000
B4 &KANRSHELSODFIMDARE (n=8,x+s)

x4 FHNMRBHASODIMDAELE (n=8,x +5)

20 51 SOD/(U/mL) ~ MDA/(nmol/mL)
Sham 41 143.66 + 5.44 1512+ 1.15
uuo# 95.63 £ 3.13" 26.01 = 1.02*
UUO+L M 1 42 121.04 £3.61° 19.12 + 1.08"
FA 264.344 206.025
PAH 0.000 0.000

¥ :a, 5 Sham 2 L4, P=0.000; b: 5 UUO 41 b 4%, P=0.000
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55 Sham £ "5 2H 21 20 I 08 1 /K S B H T 5 50 (86.82 =
5.66.8.68 + 0.57) A L, UUO 41 5 4l 2L 4N I8 T /K - K J 1
FEHOTHE (150.02 + 14.78 ,15.00 + 1.48, P=0.000) ; 5 UUO 21
A E, UUO-+-1 M R 40 20 5 20 20 40 B ) = 7K SF S R T F8 3%
AR (103.97 + 10.33.10.40 + 1.03, P=0.000) , L3 5,

®5 HSHEMRBELAMATKFERATELY (n=8,xxs)

4151 AP TP mm® A TSR %
Sham 2 86.82 £ 5.66 8.68 +0.57
uuo4l 150.02 + 14.78° 15.00 + 1.48"
UUO+E A5 a4l 103.97 + 10.33 10.40 = 1.03"
FAE 71.742 71.868

PAH 0.000 0.000

¥ :a, 55 Sham 41 L #L, P=0.000; b: 5 UUO 4 L 4%, P=0.000
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[ i TNF - T 3850075 I 40 B A a0 TL—1 55 98 E PR 1
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1B M IL-I KGR EZ R 2 — &g R A
FUK B3 )5 S S0 ) FE L S RE R AR &
P, 5 UUO 4 A, UUO+-L MR A 4H /N BRI, T
TNF—o  IL—10 7K F- B S AR, 37 - i 52 4 ghoxt
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PRI R 9 i & A I R R A b

A 5T 2 B B BUK R A5 B 0T 5 | A 3 o 3 P 4R
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5T 2B, L i 1 ] 4 R SOD 1 o L2
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A AT 25 T/ BT 5 B 0 B T R A
B JE 20 2055 B 2= AR | [l A BE ROS \IL-1B8 .\ TNF-
o 2k, B 2 AT AIE YT /N BT B B s R N
YA W5 00 B R A 7 R S S 1, I B
BETIfRE . AW AL, 5 UU0 4l H#, Uuo+L it
AR /N EL SOD 7K F- T 5, MDA 7KF- Bt FAIK
- m R H AN UUO J5 B AR 8 405 (0 AR 3
VAT i 5 0 e A N R A

28 0 T Pl R DR R A AR ) 32 )T R A
To R B AR T I — R AERE LR N AR R Y
F i B MR T2 2 R AR Y, R
DL R ER ARV i 4% . A WFIEIESE, S 8N 4
IS AL N HOR N 0 AL I ) 5y TR L N 1787 SiPN
11— 3 A A R T, ASHIF 5T TUNEL 3 4601
YRR T KOF B A R TR AR B, 5 Uuo 4
FL#e, UUO+-E M 2 g 2 /N R T~ CPHPE ) 40 A %
SPRTHR B A, U B -E AR /N R UUO
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