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[HZE] H I 85 7 A AL 4 07 ) GB RO fo o) < 88 Bom SD oK B R AL B ¥k o9 B mm . 7 925 48 MR 4% 1 % (60 mg/
ke) JEFEE A E 2B R AR, 185 M 48 2>16. 7 mmol/L 4 # J& & . ¥ K R FE AL 2 4 48 &G X BB 4 (DMC.n=7) 8 %
F A A (DM+UT,n=8)F# % 7 7 4L (DM+FT,n=8)3 4, B HH 8 A KRN EF¥ ELHNC, DM+UT 4
faDM+FT 448X 1g/kg UTHFTHEEF . NCHDMCAALTEEWARE B ARER, THAAR . WERE/RRE KW/
BW) A 24 h K& A (24 h UP), th 8 3 4 T W & 304 t0 B Fo 75 — B (MDA) , 52 Bt PCR 3% 42 01 NADPH A {4 8 T # pd7phox
A1 p22phox mRNA RHX MR L, SiH: 5E% KR4 A RE AR Y HR MDA 48 .24 h UP 1 KW/BW 7 &, & A 1L
Yy Ak B (TSOD) 78 M A B H IR A B (GSH-PO BB A& WA ATFEGEFARGERR AR AT EA N AH
(CADEBRZREZITFEN. 5 DMC AM L, BARLE 77 T HAE KK AR E KK MDA 24 h UP /8 KW/BW ¥ & [%
6, TSOD ft GSH-Px B ¥E ., 2R A4 FEXL., DMCAMBEAANBL T ALE CATERZRERTEENL, £
DM+UT#4 3 24 h UP . KW/BW MDA . TSOD 1 GSH-Px Wl &x DM+ FT A EHAE . ZFH AT FEX., FEF K RAM
b 4 KR K BB X i NADPH AL B T 2 pd7phox mRNA R# ¥ B, ZRAHKHTFEN. 5 DMC UMt , mABE F 7 F
B4 pd7phox mRNA X #x BK.ZFRFAXUFEX . ERTHARZRLH T FE X, EE LK 4 E NADPH A {8 T &
p22phox mRNA XA W £ R AR FE N, 450 B4 7 7 85 %4 K/ A K BB TSOD 1 GSH-Px % 1% , % it NADPH 4
. B pd7phox mRNA ki, ¥ & B b 300 % ¥ BE 401 BLBOK T 8 R 08 RO K R 3 oy IR 45
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Effect of Tongluo recipe on oxidative stress in kidneys of diabetic rats

ZHANG Chun-yang, ZOU Jun-jie, SHI Yong-quan, QU Wei, SUN Liang-liang, LIU Zhi-min*
Department of Endocrinology, Changzheng Hospital. Second Military Medical University, Shanghai 200003, China

[ABSTRACT] Objective: To study the effect of two types of Tongluo recipe (ultrafine type and fine type) on the level of oxida-
tive stress in kidneys of diabetic Sprague-Dawley rats. Methods: Experimental diabetes was induced by intraperitoneal injection
of streptozotocin (60 mg/kg) in male Sprague-Dawley rats. One week after streptozotocin injection rats with blood glucose
higher than 16. 7 mmol/L. were taken as diabetics. The study included the following 4 groups: normal control (NC), diabetes
mellitus control(DMC) ,diabetics treated with ultrafine Tongluo recipe (DM-+UT,1 g« kg ' » d ') ,and diabetics treated with
fine Tongluo recipe (DM+FT,1 g « kg™' « d'). Four weeks after treatment, 24 h urinary protein (24 h UP) and kidney
weight/body weight (KW/BW) were detected as renal function indices; malondialdehyde(MDA) and antioxidant enzymes was
examined with colorimetry; and NADPH oxidase subunits p47phox and p22phox mRNA were studied with real-time PCR. Re-
sults;: Compared with the NC group, DMC group had significantly higher MDA, 24 h UP, KW/BW, and glutathione peroxidase
(GSH-Px) activity, and had significantly lower activity of total superoxide dismutase (TSOD). No significant difference was
found in catalase(CAT) activity between the NC group and DMC group. Compared with the 2 Tongluo Recipe groups, the
DMC group had significantly lower 24 h UP, KW/BW and MDA, and significantly higher activities of TSOD and GSH-Px, and
no significant difference was found in their CAT activities. The effect of ultrafine type on 24 h UP, KW/BW, MDA, TSOD and
GSH-Px was significantly greater than the fine type did. The expression of p47phox mRNA of NADPH oxidase in renal cortex
group was significantly lower than that in the DMC group, and the latter was significantly higher than the 2 Tongluo of the NC
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recipe groups, and there was no significant difference between the 2 Tongluo recipe groups. There was no significant difference

in p22phox mRNA expression between all the 4 groups. Conclusion; Tongluo recipe may improve the activities of antioxidant en-

zymes (including TSOD and GSH-Px), decrease p47phox expression, and therefore inhibit the oxidative stress in renal cortex of

diabetic rats, reducing the early kidney injury.

[KEY WORDS] Tongluo recipe; Diabetes mellitus; Kidney; Antioxidant enzyme and NADPH oxidase
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Bl R R B L, PSR T A A ) A
(TSOD) 7 Dk H Bk 4 A6 2 B ( GSH-Px) Flid 6 1k
A (CAT) , & HUARB 1k S A 3845 45 1) 2 B IR 3%
NADPH 44k B A2 4 P9 3 P 460 1) — A 3 2k U5,
PR IS 2 3 75 R 1k 1 o 30 8% 7 ) A A A v R
T3 2 Yt AIE T PR o 24 52 07 R0 S HL A L 3 4% | o503
R I P 7 A M T i B A T A R BRATT
W5 32 W 2% 5 771 e Uok 220 B R s K R E 4
A S LRI W o T TR 28 R0 GEB RO AT RO
o R PR R R U R Ak I I A L O L R
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1.1 A BENRIE T % (STZ) W A % Sigma A,
3 4% 5 FEE R (UT) R 48 J7 77030k (FT) i il b 4
FIE LA 2 AT B A w384, UT & 75 FT 2l B aik il
(BRI 7). TSOD.GSH-Px CAT # g i id S8 AL W A
EE (MDA E IR S E R SR A F] L R E
K H B W) R E A, HETE SD K L, A T
150~200 g, i1 B S5 shpyndeft,

1.2 #dhad KEUENMEWIE 7 dJE. 4 TR
Ve Z [JH AT L 0. 1 mol/L #7 8 M8 3k 28 vh Wi
(pH 4. 5)HEEEHI ], L 60 mg/kg M7 & — M E
e S, 1 R R e ORI e i B L LAt B K T
16. 7 mmol/L i & oy B R A2 88, B ML 4> K 3 4.
1) Bl PR 6 B2 (DMC) 7 H5 (2) 3 4% 7 571 8 1k
HDOM+AUD8 N, UT &/ K 1 g/kg #EH ; (3) 1
& FIHB A (DM+FT)8 L, FT 448K 1 g/kg
B FII 8 HOKEUAE A IEH X 4L (NC), NC
DMC KB4 T 45 B0 A4 B SRk W, & 1 E S 4
2y RRERen 2y 4 B A AE, T KB HIOK . 4 T
TE K BRUIRDRE g J) 00 S 40 o St 0 10O

1.3 —fd8AR  fESCU0 4 FIRE, BROR T, Ui b,
FRMHE R 24 h R, W 24 h R AT HEMER (24 h UP),
SIS ) A N PRI T o JUE R L TS H U AR T
T /A U (KW/BW) L 4 85 5 52 i, TN —
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70°CAIG Ut VK A DR A7 £ H . DU sE B B it MDA, CAT |
TSOD Fl GSH-Px /K-, ¥ % H He a3,

1.4 NADPH &4t 8 I & pa7phox #= p22phox #9
mRNA & &

1.4.1 & RNA#3  HBUH VK% 100 mg 5 5, H
TRIzol #&£HUE RNA, VK ZEH RNA ¥R & 58 32
PE.

1.4.2 54 HHE GenBank #2441 K p22phox
mRNA F 51 (NM_024160) , p47phox(NM_053734) ,
FIH Primer Premier 5.0, HAT %11 51%. p22phox:
L5 (5'-3") : CGG GCT GTC CTC CAC TTA
CTG C, Fii514%: TGA TGG TGC CTC CAA CCT
GCG, p47phox: F¥F5I#(5'-3"): GGA CAC CTA
TCG CCG CAA CAG., Fi#i5I¥:GAT GAG GTC
CGA GCT GGG TCT C, 5l#h Ll TAEY T
FEE AN 55 A B A & & k.

1.4.3 RNA F&# #5% FIH RNA sl 7]
BHEAT RNA W 5%, WA & Fermentans 2 )
1) RNA PCR kit 2 FE 71 & A1 1) Je W A4 & 2R 4T

T S RO,
1.4.4 £ PCR H A TaKaRa 2 & 1 SYBR

Premix Ex Taq (Perfect Real Time) kit 34T 5Z i
PCR R W, PCR {¢fif § Corbet Research /A Al [fY
Rotor Gene 3000, SZ5 &5 L F) H % #f Rotor-Gene
5.0 L& Excel 7.0 4T 5048 4 # b 21,

L4.5 eEm&mad KIRE KN PCR ™ Wi
W10 % Wk BE B O HEAT R OB, EFE 1 5 1 000,
1:10000,1 : 100 000,1 = 1 000 000 #1755 % ™ P Ky
PR AR L BEAT SEI PCR SV, 83X 4 S Bk i
A BRI S R EHE L AT Rotor-Gene 5. 0 AR #5 |2 B [1) 9%
O SISl 5 KA N b A TR R R OG AR, 2B b HE
2, TR bR A h 2 R v S5 AE BR v ith 2 P ) E 10
MBI (CO .,

1.4.6 #HELH KA 272 LR AR IR b5 mR-
NA 7E % 4110 I8 KV 1) 7 5

1.5 “itFA® LB rts £oR, K 4lM
o 72 7 W MR T7 Z 0 i M e BB, S IR
fFH SPSS 12. 0,
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2.1 —RWEL, ¥ BRI & 4URE RO
KW/BW 124 h UP & T NCH .4 T UT M FT J5

KW/BW LL{E M 24 h UP % DMC 41 B (P 3 <<
0.05),DM+ UT 4l KW/BW L {H 1 24 h UP %%
DM+FT Ak — LB AK, HWa m %= 7 A g0 % 5
X (& D,

F1 HHEKR=E.KW/BW, M#EN 24 h UP &1}

Tab 1 Body weight, KW/BW, blood glucose and 24 h UP in each group
(x£s)
Group " Wei/ght /KW/BW71 l?lood glucos:e1 24 h UPl
m/g wp/(mg g 1) os/(mmol « L™1) mg « d
NC 8 310.1420.6 4,0140.41 5.8+t1.2 5.20+1.16
DMC 7 243.3445.4" 5.87+0.68" 26.7+6.1"" 11.34£1.57"
DM-+UT 8 250.44+30.6" 4.31£0.51"4 24,945.2"" 7.314+1.27*4
DM—+FT 8 248.4430.6" 4.784+0.52* A 25.3+4.7"" 8.14+1.33 /A

NC: Normal control; DMC: Diabetes mellitus control; DM Diabetes mellitus; UT: Ultrafine Tongluo recipe; FT: Fine Tongluo recipe; * P
<C0.05,* * P<C0. 01 vs NC group; £ P<< 0. 05 vs DMC group;4 P<C0. 05 vs DM+UT group

2.2 BB MDA A3 BACEE MDA J& 4 9 ik 7
(1 22 i AN 0 R0 B U7 R A 3% P S I (ROSOAE T R . K
A R oI AR A I TR 2 7 ) AT ] M S AR P9 TR
AN BFOKT, 5 NC 414 e, DMC 41 MDA /K-
TR (P<<0.05) ;47 UT fl FT T W5 . B R K
BUEFIE MDA 7K Pl 2 B K, H DM+ UT 41 MDA
KPECFT Ak — 2 NP ¥ <<0.05), B
TSOD,GSH-Px F1 CAT ¥ 1 X} = i 8% fT 251 = %

A N K S N S AN — BT L B PR i K B TSOD Jif
PR IEH KR EERIK. 4T UT M FT JGnl & 42
P IV, I UT Jhim TSOD % 1 4E 1T 52 0] 2
(P<<0.05), DMC %4 GSH-Px i : % NC 417 &=,
R — & MARELRE Jy ., 45 7 W3 Bl ) 28 1) o 4%
Ji #F TUG LB RO BV IE GSH-Px 35 PE1E— 5
B, L UT BB (P<C0. 05), 1M {E % 5256 41
CAT WEMERA Z R (R 2),

%2 ZBEABERELEEEMEF MDA KFE

Tab 2 Antioxidant enzyme activity and MDA level in kidneys of rats in each group

(£
Group " - CATi1 TSOD,I GSH*PE(l MDA .
* mg U+ mg U+ mg nmol *+ mg
NC 8 22.942.2 585.4+26.7 315.04+10.4 2.01£0.12
DMC 7 22.4+1.4 462.0+35.2" 347.3432.0" 2.9440.13"
DM-+UT 8 23.2+1.1 578.7441. 44 407.3+34. 774 2.4140.22%4
DM+FT 8 23.441.1 544,3+53, 144 387.3+31. 224 2.651+0.31 44

CAT:Catalase; TSOD: Total superoxide dismutase; GSH-PX:Glutathione peroxidase; MDA : Malondialdehyde; NC: Normal control; DMC:

Diabetes mellitus control; DM: Diabetes mellitus; UT: Ultrafine Tongluo recipe; FT: Fine Tongluo recipe. * P<C0. 05 vs NC group;2 P<0. 05

vs DMC group; 4 P<C0. 05 vs DM+UT group

2.3 S PCRAMZR 5 NCHAML,DMC A
NADPH b p47phox W3 mRNA ik i 3% H4
H(2.29240.17 vs 1.00£0.13) , ZR A G F R X
(P<<0.05), 5 DMC M th,DM+FT #1 DM +
UT 41 pA7phox mRNA ik 2 3 BFAK (1. 67+0. 21
vs 1. 54+0.20), Z R A G E X (P<0.05),
NADPH £ AL p22phox Wi mRNA £ ik . NC 4]
1.0040. 32, DMC 4 1. 034+0. 34, DM+ FT 4
0.974+0.51,DM+UT 41 1. 000, 51, % 41 [f] 2= 5
B G #E X,

3 Wit

BRSNS N O k- I AR GE A
() 25 9o AL 0 A0 900 AL A A, BRI OB R
T Je 1 I 9 At [ A v B 4 A W, T 4%
3 700 AR A r s % 0 2 Ul AT A 1 2 520 R e
NS OKUE Ay WRUL M A SRATE AR, R
A I 44 SR M I A N R 4 i B RE R AR
JE . BRATTH i BRI 5T 3R W 2% 5 51 R ok 2> 48 i A
e JUAE B /N ER (K TR o 2D DR K B R E
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TR AR, 2 B 38 4% 7 R0 AT ek B DR O K R R
30

AT W 38 245 5 00 AT AR B K BRI R/
A 5 LA R 24 /NI PRAE K SF B 2R B L 80
ME T B R 547 . A T DF A 2% 7 ) 6 B DR K
B U 4 A K S 1 R R, AT RS DU T R
MDA 7K, &5 3 B, 8 45 J7 77 AT 350 43 400 0% PR 9
KU IE MDA 1)K ¥, BRI, 38 2% J7 551 A [ IS b
PRI R BRI S I BOK P  dak 2> ROS 1) 77 A2 F6
BB . X 5 ST R A R B,

B PR IS AR A4 B K S 2 T R . NAD-
PH AL 2 5 PR 9% I = K 7 ROS 1) 1 2k 8 2
— 0 BRI NADPH 446 Bl 4k T 3% 4ok &
I 3 1w DA R AECOBE PR i K BRI A A B K
S A N BRI S TR L ek PR B L VSR B IR
B9 (DND [ 3k 1, Rk, NADPH 42014 B 2 B
B DN [ — A 2R L W 2 A WA, H
p22phox A7 T 4 B X L, p47phox 7E 4l M8 T N,
p47phox B AY J5 AT e A7 B 40 LB, 5 p22phox 4
HAE B A A S DY 7R BT R A b
p22phox Fl pd7phox FIA, & MK B S AT 2 F1 3
C(PKC)-B ML 3 %8 7K 38 (Ang)- [T % 1% 19 9t L 2 51
i DN [ H 2L 3%, W2 A 1 pd7phox Rk AT,
Hank NADPH %4k B 35 1 1 4

ENGIEE IS G R R POR B S N =i
NADPH W% p22phox fil p47phox mRNA # it 1)
AN 1, %) p22phox mRNA 3 ik %A 5 0,
X pA7phox mRNA ¥ 3 ik W A7 2 3 1 0 %04/ H .
DA I, T 4% 05 U5 pa7phox W 3 (6 400 5 AT A B 8% BE
ik NADPH “ 4t g (¥ 7% 6 . sk 2> ROS 177 2E L FEAK
Bl I g B B Bz BT R A N K -

o R P T A A B KO T B AR R iR
(i) FR) P 487 7 A i 22 520 il B AIG 38 ) 3 U4 9 7
AU 2 MU AL T AN BOR A . BRI g AL A
SR ARUE VA ML Bk A B B ) LR R
DAL AT B 0 1 368 8% 7 706 0 4040 T 1 58

AT TR W] LR R K B B I TSOD ¥ 1
E S AN IS U | TR O N/ = R o S I S AN
B 7K P ALK AR R T iy K (R A T L 15 AR 2
AGE ALY, T BE IR K B GSH-Px 3iF P HUE #
KNERERE T m R e .47
W% TR Al B e GSH-Px 35 P, 42 & 6t K
PAREREBREE . T CAT 3 M 7E & S8 5 41K
BB v G S 2 MR AR A R IR R R B2 i, CAT
T AN 52 PR s 38 % 5 0 T S e, 38 4% 7 )

] SR PR K BLUE B L TSOD Ml GSH-Px (1) 3%
PELEE I ROS 1873 fil A B AROBE PR i X U A 1)
ERAANE v S

B2 ARSI I 3R TSI 4% 7 7 i 90 TR PR 9 K R
B it NADPH 4 16 I 1 7% P, 3% 98 TSOD Al
GSH-Px i P (75 H L BRAR A A B 3K | e 80 Bl
PRI R B B e . EIX 7L, UT B FT R
TSR AW G T, XIS UE T P B 4505 2 Ul 6
ik 2% - LR 2R G0 R — M e DA U I AR HL AT 3
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