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Objective: To study the expression of angiopoietin receptor Tie-2 in the renal tissue of diabetic rats and the
effects of Astragalus.

Methods: SD rats were randomly divided into normal control group. diabetes group and Astragalus-treated
group. The expression of receptor Tie-2 in the renal tissue was assessed by using real-time guantitative poly-
merase chain reaction and immunohistochemical method.

Results: Glomerule Tie-2 protein expression was significantly elevated in the diabetes group as compared with
the narmal contral group ( P<C0.01). Glomerule Tie-2 protein expression in the Astragalus-treated group was
decreased as compared with the diabetes group (P<C0.01).

Conclusion; Tie-2 may play an important role in the pathogenesis of the early stage diabetic renal injury. The
reno-protection effect of Astragalus may be mediated by down-regulating the expression of Tie-2 in the kidney
tissue of diabetic rats.
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HEREAMBBENEZERER . Tie2 £EA
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tin, Ang) M —JEFZ &, FRKN Ang KHZ
& Tie-2 2SI 55 G MEER B UM & 5514 1
A ERGENEBEMER " HHE DN KHK
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SERE. A E SRR IR KR AR
Tie-2 ZKFEMEW. LIt — L @ARKLEE R
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1 #RERE

1.1 e sm @ SDRR BER.OH
B R E (200210 g. 2L 18 K. B Hi#gh E ¢
BREh# s . BEOLAAL 3 4l IE#H X Al (n =6) B
FRIFGH(n =6)FEEIBITHn=6), BIKISHF
BERITARR—RKEERES 10 SREHER
(streptozotocin. STZ. Sigma 78] ) F7 8 B8 22 WK -
60 mg/kg MGEEBMME., EEXBAXRTH
EERRE PR FES . 48 h 5 ARE M8 40N m
¥, MBE(H>16.5 mmol/ L 2/R R M L. MKW
JPAH KRB R T K E SR AR B Lk dl 2 ),
5 0410082 HEH K 5 ml/kg(HE FAHAH KR
10 g/kg) s HAWHBRUENBERHKES . L
8 FH WA BT A KR B HRKEE BIRAEK
RTBEEAFRSRELTES WA 8k U,

1.2 #AKRERfEAEN SRAR.LEMAKR
Bl BRI — KR AR BWERMER 5 ml £4 &
OERERE B ERAKEZRONRER
W ERLE O EREQ B E 45T
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M3046 A Fr il (AR EED AN M K FE
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MEMEEE IRAE . RER RS KR IR
BERERHCERZE/EEE) ., BAE ERET
WA L0V HRR S E TR AR
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L BETHATERF BEERET —70CKHE. & H
T & RNA 9.

1.3 BrmEhaBaEFEH 2~3 um A
F 47 1 % -7 & )b (periodic acid Schif reaction,
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He A shE %5t £ 4 (Image-pro Plus 5. 0. 3£
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glomerclar volume, V) S % Xk~ ARiTE .V,
(X0 pr ) = L 25X [ B/DERB AR (um®) 1 7
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R B R A8 K - Trizol k42 10 &8 RNA U & H
WHE VB S pg A RNA % F i cDNA,  SYBR
Green 1 # &2 ik #H 17 L0T & & B G B4 X (real-
time PCROAG I fz v Tie-2 Z AR KL, H
ABI Prism 7700 5 ¥ {¢ X Applied Biosystems
i) SYBR Green PCR Master Mix i #| & 3 177¢ ¢
FEET. LK pactin RS, BS54 F 5
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% 1 Real-time PCR {2 B EH 2| Y

Table 1 Sequences of primers for real-time PCR amplified genes

mRNA Sequence Forward primer Reverse primer Length
Jractin 119-199 5-AGGCCAACCGTGAAAAGATG-3 3-ACCAGAGGCATACAGGGACAA-3 81 bp
Tie-2 2181-2252 5-TGCCACCATCACTCAATACUCA-3 5-AGGCTGGGTTGCTTGATCCT-3 72 hp
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pressure, SBP) . Ifil ## (blood glucose, BG) fl JR &
M5 WLEF A9 {8 (Urine protein/creatinine, Upro/
CoRERFE.ZRARITFEXCP <0.0D);HE
1R R R Upro/Cr (EERE RIS B35 T [, 2
SESHIT¥ENL (P <0.0D), Wk 2,

2 F R

2.1 BARAAZERAGARE 8RN, 5IE®HX
HR 20 K BURE B 9 PR 20 K BRI 5T & (body weight,
BW)B & F & (P <C0. 01); & i & 45 %t (kidney
weight index, KWI) | It 45 #1 Ifi. J& (systolic blood

®2 BARKREERFR

Table 2 Metabolic and physiological parameters in three groups

LEd=5)
Group n BG (mmol/L) BW (@) KWI (mg'2) SBP (mmHg) Upzo/Cr (ug/pmol)
Normal control 6 12.68+1.14  467.6428.32  0.30£0.05 114.7448.24  61.58+7.51
Diabetes 6 37. 0750.(677* 254.50:60. 457 ¥ 0\ 590D 139.50%6.08*% * 169.214+19.19* *
Astragalus-treated 0 45.563-10, 15" % 221.67+67.78" % 0.68%0.13** 143.17%£17.31** 117.90+44.85* * &4
** P <<0.0l, e normal cont-ol group; &4 P <C0. 01, v diabetes group.

2.2 BURAFBBAEFARET BHRFAKAR V.
MRuVBEFEXN BARERAS  ZRAEHRIT¥E X
(P<0.01):;HERTE . VAR TR EEZRES%
HEEL, &3,

®3 BAHAKRR Vo RuIEIR

Table 3 Comparisons of Vi and Ry, among three groups

(z+ts)
Group n Ve(X10%, um®) Ru (%)
Normal control 6 18.77+3. 89 37.78%+3.97
Diabetes 6 31.474+8.00% 52.30+9.44% "
Astragalus-treated 6 29.3743.62** 54.621+8.13**

** P <0.01, ws normal control group.

2.3 Real-time PCR 94 Mm% %2 HIE®HWHRA

FEE 4 PR 4K BRUE B B Tie-2 B R kK FH
Frgt e @ H KR IT )R - KR Tie-2 KT,

N T am

B1 BEAXRE/NIK Tie-2 EERERBA(RBANLZE, X400)

BEFEZIT¥ENL., WE4,

2.4 fEmiiaEELE SIEENEAHMEL,
WRRARRE/NEKA Tie2 EHRBBEAS,
ERAESLITFE X (P <0.01); BEWRITE. 21k
Tie2 EHRBBWIRRARETH . ZRAGRIT¥
BX(P<0.0), RELMAEL

*4 BAXRBALRN T2 ERMEANRIE
Table 4 Expression of renal angiopoietin receptor

Tie-2 in three groups

(x=xs)
Group n Tie-2 mRNA  Tie-2 protein (%)
Normal control 6 132.13%63.12 26.55+3.94
Diabetes 6 156. 31133, 34 43.0449.45* ¢
Astragalus-treated 6 117.72447.92 28.0246, 4754
** P <0.01, v normal control group; &4 P <C0. 01, v diabetes

group.

Figure 1 Renal Tie-2 expression in 3 groups (Immunohistochemical method, X400)

A: Normal control group; B: Diabetes group; C: Astragalus-treated group.
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2.5 MBEHESHEE Tie2 ZEERKES V. FZTE
BEFMECr=0.639, P=0.004), Tie-2 &H
KFEE Upro/Cr EF VoS FHEREEH X (r =
0.612, P =0.007; r =0.616. P =0, 006),

3 i i

Ang RHEZK Tie REEALEREELET
MERRRIEMNRM S, FF Ang ZEEH
F W& Tie-1 #1 Tie-2 A 7E P9 B 40 M A1k i T 40 g |
Rk, CH Ang REZIE Tie REHME N A
KK BAMBEEZIMAR B, EMEER
ERE R B LRI DMAERRE T . Tiel EHEAMK
BRIR B Tie-l 53 F 4008 WO BRE K
. Tie-2 EEREGEBNE R Tie-2 SR ERN
RESHHFEX. EMREFTIR T &5 Ang
2, Tie-2 {55 &2 N2 FEA K4 M AR L FACAG
T, BAEF . 2R T2 EREAR XK. S5
MmEAE R R EERRERANLERE" . RiE
MRER EERBARBERES, Ang RHEZ K
Tie-2 ZE AP VEGF REZ IRk IT -1 25
2 5 10 I B o o e R M R I H H R R AR
— B E Y ME I R — R B P A E R A
B, ERR KRR EFEELH S/ EREHN
1 B A /N R T U RIS PR SRR R R
R ER IR S A9 VEGF #l Ang-2 S ERBA
XU RITMRE R 5 E S U IRE A X B
8 BRI R A KRB AAF Tie-2 MRKELFE.
HH Tie2 /KF 5 Vo fl Upro/Cr (HE2 B EIEH X,
#R Ang R HZ{K Tie-2 RGEAE S 1EF KRB K
U /NER B 4 I B 3 AR TS B0 D ERE R Hok.
Ang REZk Tie 2 R0 E LR B/ NREH
mMEHBEENFBE/PEREGIERIMELR, X
GERVIRW Ang R HZK Tie-2 RGE T HRIRIK
BRI AERERPEEEER.

HRifR AH . EENZHBRAELEEAR
HEBAAETHR ", R EENERPEA
PLE M AR 2B, B IAN A E 6T S
BRI AL 5 BUE M gh 1 O A % B AT
FERNARKANEEN —BEGTREHBIEES
FWERMERE A P, 08 5] SR
WA R EELERRE TR MIEFEHEE".
P54 N R IR BT TS M B AT 4 A R s AT AR R
ARKEFCTRBRFEARBHL R ESFER-R
BIEHMEAMEEKE &, ALRERHE
KR ETABKKKREHL Te2 ERIK. 12
JREEER T BE T Ot T AR IR AR K R 41 Ang

Z4k Tie-2 M mRNA R IXM L EE FIE
. Ang BREZk Tie-2 R R B IRRE T %R0
KRWPEEEER. BERTERRAEROERN
#Z—BESTEAERERREHYL Ang Z 1k
Tie-2 M FREM N F .
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