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[ ZE] HoY »HAEEF—RQ2KIC) F ek a/E(RVH)ER X R mE HA LM T, A RVH 695 is42
AT ERE, Fik 8 BB MM SD K R M A 2KIC AR el F KB (H 4 8 ) ,2KIC F KH & RVH #A
A REFEMNFER R E, FRFTRA4 ARG, W EBHiE P £ AP RIE B DNA, KA PCR-T M4 A
BRHR B kT AT 2KIC R S A6 AR AT 35 R 2 & PCR ATl o 40 4 1A B OB 1 B e SLER AT 1A /3,
#ATE RN, &R L5RFAR4ML 2KICER UL FH ok % E 2 F 3 (164.77 mmHg Fb 122.08 mmHg, P<
0.05) , Mt F K430 ol 45 = 55 1% BE 7 A8 b R & 4 B 270 % (122.08 mmHg Y& 120.13 mmHg, P>0.05) , 2K1C #£
A 5BF R i A SHRAAE £ F(P<0.05), L 2KIC A7 0 1718 B AF $ B MK, 2KI1C BER 20 30
HATH B Ao SLER AT B A2 W BAR TR F R 21(2.335% 107 ng/g ¥ 1.805% 107> ng/g,0.048 ng/g ¥t 0.139 ng/g, P<
0.05), &it 2KICRVH K A AR S ML ZHK SBHABFLRFEEL TR ANIR T BFhT
AL T 2KIC K A Eeh & AR LR,
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[ ABSTRACT ] Aim To analyze the changes of the intestinal flora structure of two kidney one clip (2K1C) renovas-
cular hypertension (RVH) rats, and to provide a new idea for the prevention and treatment of RVH. Methods 8
week old male Sprague-Dawley rats were randomly divided into 2K1C model group (n=8) and sham operation group (n=
8), and RVH model was prepared by 2K1C surgery. The systolic pressure of tail artery was measured by non-invasive tail
cuff method. At 4th week after the operation, intestinal feces were collected and the bacteria DNA was extracted from the
feces. The diversity of intestinal flora in 2K1C rats was analyzed by PCR-denaturing gradient gel electrophoresis.  The
dominant bacteria ( bifidobacterium and lactobacillus) in the intestinal tract were quantitatively detectd by real-time fluores-
cence quantitative PCR. Results Compared with the sham operation group, systolic pressure of tail artery in 2K1C
model group was significantly higher than that in sham operation group (164.77 mmHg vs 122.08 mmHg, P<0.05). How-
ever, there was no significant change in the systolic pressure of tail artery in sham operation group compared with the previ-

ous model (122.08 mmHg vs 120.13 mmHg, P>0.05). There was a significant difference in intestinal flora diversity be-
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tween 2K1C model group and sham operation group (P<0.05), and intestinal flora diversity was lower in 2K1C model

group. The contents of bifidobacterium and lactobacillus in 2K1C model group were significantly lower than those in sham

operation group (2.335x107 ng/g vs 1.805%107* ng/g, 0.048 ng/g vs 0.139 ng/g, P<0.05).

Conclusion The di-

versity of intestinal flora in 2K1C RVH rats is significantly decreased, and the contents of bifidobacterium and lactobacillus

are significantly changed, suggesting that it may be involved in the occurrence and development of hypertension in 2K1C

rats.

J B V- A R AR TR S OUT I B R A
HIMERIAEE PR AT R ZS . B8 L8l 3T B3 Fif -
i, FBOHIEERE LA DRI OBE | 3k
WAL S S B E RS KA B, &
L1500 R0 L5595 06 A R 2 DI AR 6 O HLJ 3l
FRRAE T Ak 2% A= i 2k ST f B DR B I A
IfiL [ ( renovascular hypertension, RVH) 4 & Ifil £ A\ ¥
(¥ 1%~5%">" , OUF5E RVH Bl B RE (19 25 (L3R YT
ey ML T M 775 L2 B 2l ok ok A Rl A 1) &
ARAEZEZE L, M RVH 24k &P S i i —
Foft, 32 ey B RS S A A sl ko 7 5 | A
FEFFEst o B RVH B 05 21 A= BEBIL ] 4 2]
B Ml O R - B R R RS, SR
B R AL, 5 R AT P S92 B U R T RE PR AT
SFE AT AET . BFSENA R R, 7E B
RVH Zh¥) S5, M8 Rp A7 7, B R iR OF
AERFLEE RGN T LA Bl ko A s i A s
el ML WSS, W, AvE R
1A T A S5 48 & A ™ . B RVH 3 1
RS 1 77 AU DL AR I, AR S5, R ] DNA-
PCR-DGGE[ DGGE ; 75 1 4 £ ¢ 5 H Uk ( denaturing
gradient gel electrophoresis ) ] | 3£ i %¢ )% % 7 PCR
( real-time fluorescence quantitative PCR, real-time
PCR) &5 080 77 ¥ , Ak RVH A J 38 R R 45 4 S
HARHERER A2

1 MR5FE

1.1 XS 5iF

218 % DNA 2 BUR 7 & F0 3¢ A8 4 % A B iR
Ml e RAREMFR () AR, SYBR
Premix Ex Taq™ II (Tli RNaseH Plus) ¥ B £ 4 4 T
B(KZF)HRAF ;LA PCRKAEN HALMNZ
BEMRHEARANG;PCRE Y mAETEY T
(L) HERAE A, HERS8 FHHEME SD KK
HFEARBHEEFEFHFRERFHF O
$BE[ ¥F T IE 5 :SCXK-( % )2012-0004 ], HEFH
B g i B L3 W B Bio-Rad A & ; B B % 4h o 6

F & L Real-time PCR 4 3 (L% & Thermo /A 7] ,
1.2 2KI1C KREBHI & R EUH

16 A f# 8 JF 4 # P SD A R (150~170 g) &
R R 1 B, M E AR R 3 B 48 & (systolic
blood pressure, SBP) K E1E 7 LEE, UK E N
KEHHEN BT FREL2 T B E — % (two
kidney one clip,2K1C) # A 4 (B F A4, FAH &
LA 2KICHAAAELEF P EEANEN
0.2 mm W F B FRUDE AT 5 e T4k,
HAFREARREMKMEI6h, RE3I XN, 4 FF
BEEZVHKE, BR05 7R/ K, &7 E N
FE KB R3h fk SBP MR E T K, 5 AHT SBP H
fEA L, K& SBP 7+ =30 mmHg % & i & 4% 2 4R
B EKF I, FRATFH4 AR, KE P2
AR,
1.3 PAEBE AR DNA 125

H FEE A AR B F B DNA R IR 7 & 3 9
3% 1E ,DNA JU B F0 0k & 2 B F 1% 3% g 48 6 Jx
ViR &= T o o) - ) LB
1.4 PCR-DGGE #&ill

xt 78 B % DNA 16S rRNA V3 7 & & # X
BATY MG, R A A 5 4 7 7 8 V3F+GC:5'-CGC
CCG CCG CGC GCG GCG GGC GGG GCG GGG
GCAC-3', V3R + GC: 3'-GGG GGC CTA CGG GAG
GCA GCA G-5', B Wy £ A i B K £ 220 bp, # A
DGGE # J& fix | & % & , # & % W 4 B 4 40% ~
55% (100% 19 % HEF) & 7 mol/L & % #1 40% + & T
HBE R A ) By 8% Y TR T W B B B R, A AR B
J& 7 60°C 125 ', A4 20 wl,100 V EE Bk 5 h
Ja KRR gk g e, RS R R B UK DGGE #
Tk 347 B8, >k H| Quantity One 44 8k 14 2 4
HE B A R SR
1.5 real-time PCR il

X P8 4 A AR B A R BAT W FLER AT
AT 45t BT, K B B M8 A8 8 I B WO ) & ok
2 (E DNA | & i A U 08 % T B B AR B T AR, R A
10 15 B F B R 8 AN E M E (107,107,107,
107,107,107 107 107 ng/g) & b L% & 4
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%o B EAETMF I KR KEEER 1T,

& 1. PCR 3| fE R =W K B
Table 1. PCR primer information and expected product length

Bk PCR
B DNA J551(5'-3' . 3
# 5l JF3( ) HE PR
1E T CTCCTGGAAACGGGTGG
XUEAT 50C 5501
LT K1 GGTGTTCTTCCCGATATCTACA P
o IE AGCAGTAGGGAATCTTCCA
FLERFT 1A i 58°C 341 bp

1] CACCGCTACACATGGAG

1.6 ZitoriR

SEa PR BB o R Fe R E B R Aass R TS
6 EA A B O 2 5 0 W AL Bk oL BodE ok R R A
TR AR (a=0.05),3F A 7 E 45 0 BHE
& A F1 A 5, KA Quantity One 2% {3 17 DGGE
B By 3E A A4 F 3 % (unweighted  pair-group
method with arithmetic means, UPGMA ) ¥ £ 2 47,
B A ot 3048 B2 B SPSS 21.0 4t it 3k R 3E 4T 48 it 4
#o P<0.05 h =FARITFENL,

2 & R

2.1 MESHEETL

2K1C BRI 58 TF A 20 K B AR i i A
R L% 2, SEEREE RN 2K1C BRI 4 K Bl & 5
BT AR S BT AR e 38 8 3 B, 22 R HoA gt
2275 X (P<0.05) 5 5T A L K B 5 3 A5 T AR e
LA AR AR AR R R T TG 2

F2 MAXRBRODERGFENEWL
Table 2. Changes of blood pressure and body weight in two

groups of rats

ML (mmHg) W (g)

R} 8]

BRTFARL BRTFARL

8 JAl 120.13+11.95 121.89+11.11 251.88+11.32 252.78+12.02

2K1C A4 2K1C A4

10 JH#4 119.69+18.35 136.35+16.59 296.25+15.75 295.56+14.88
12 i 122.08+7.66 164.77+27.26" 362.14+24.98" 346.25+24.89"

a N P<0.05, 5FARLIML ;b A P<0.05, 5 [FE 4L 8 JEIA (1A HT)
A,

2.2 FE{EZ DNA JREUEK PCR-DGGE £ 3R

FEAE B E B DNA HE4T 16S rRNA V3
AR X8 S 2 220 bp, PTG PRI EAT
DGGE 35, % DGGE 1% #1T UPGMA HZE0Hr,
WILHZ IR AR AL, R 5k 0.29, 45 5R W, 2K1C #5
RV R B 38 T A 2 A ] > H SR TR 4
FIFIIPERAR, 2KIC BERIAL 3 DREAR (45 1.2,
3) AR TR 3 DMHEA (45 4.5.6) 16S tRNA V3
X[ PCR =W e v Uk L35 DL I 15 DGGE 45 Je
UPGMA REpHras R ILAE 2,

Marker 1 2 3 4 5 6

200 bp

B 1. FBEREY S DNA K ik B i
MR FEA 4.5 .6 HIEFRAREAR,
Figure 1. Total DNA gel electrophoresis of intestinal mi-
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Figure 2. Changes of intestinal flora by DGGE and UPGMA cluster analysis in the two groups
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2.3 real-time PCR EE=#MER
2K 1C BRI ZH K FROBUB AT 1 8 RN FLIR AT I e %
I RAR T T AR (2.335x107° ng/g F 1.805%

0.020-

0.018-
5 0.016
20,0144
™ 0.012+
5% 0.010-
0.008-
+ 0.006-
R 0.004- a

0.002-

: I

BFARE 2K1CHEZIZE

B3 MAXRMERKE(n=8)

107 ng/g,0.048 ng/g [t 0.139 ng/g,P<0.05;% 3),
R MEE AN 8 HORERMFYME

0.16 1
0.14 -
0.12 ~
0.10 {
0.08 1
0.06 ~
B 0.04 4

0.02 ~

a

2K1CHRIZH

LESFF B R B (ng/g)

BFARH

a } P<0.05, 5FARAMIL,

Figure 3. Concentration of intestinal bacteria in the two groups of rats (n=8)

3 1 i

Jo 38 DA R R O 2 J 6 R B 38 o8 B A e R
(EFR S AR N S5 R I E T R 5, 1E 4
B IE 5 A 7 T & A, W 36 v 1 2 A
ST AR AT 25 RE 5 A 3 TR R 22 8] R XS i
REBFTOE A 45 BRS04 B 2,
RN = A KN B8 2, R T B2 Be e 1 50 4%
P BRI S BEBE T, 5 & ST S b 5 58 #H G
PegR ', DRI, A4 g T B TSP 4 T AL A f B R
BEEMEX, AU ER, B mEa kA
fiE BT IR AE " BIFER ., VRN A
25 B IR, BT T T8 A L BR AT 7 T8 2 e 2 L
A7 IR RIS PR BIRE
FEAZ MU Ay WU AT B e | LR AT 1 i B 7 A 1Y
TKRERR MR A 7B pH E, M KT B =R e
FRCER 45 A TR R A A K HJE Y Toll BE 2 A
NOD BERZ R 4 H 7R T 4 it % R [ F i 3R 3k
BTN R 10 2RGE, A A RRIR R AE 9 &
A B LR A g BE Y. TR B, Ramezani
ZE VI 18 v AR I ) B R A R,
TE PYSUBFF B g | FLIR AT B8 S5 A o5 T A R M i
R AT DA B D8 1 1 o oty B b R T
YER . RVH XHE D18 A 30 2 18 M 5 ol kAR 1
TR HE P TEE T B RVH 5 38 i
ALV PEX(EHIESIEN

ARSIV ST 2K 1C B 2 AR T AR 41 i i
A X FEE T RVH B 38 B 25 40 o0 B, S50 45

AT, 2K1C A2 KBRS M AR 41K UM LA &
AR, I 2 B R TR AR AR RS 38 i S i R
TR A8k, HET 16S rRNA PCR J5 5045 48 191
ARG SR R R AT MO 58 SR B PCR-
DGGE . real-time PCR % 77 i i 17 4 I F1 43 #r
PCR-DGGE #4557, 15 I 5 1 38 B 1 b 2 B 8K
WARAEN R, ZHME, BSBRTFAR4ES
MR XA, Z RS Vaziri 5" S5 R —F(, real-
time PCR 552 7 | 5 I 4 gy 3 11 10 75 et BH g ok
A% 2K 1 C BRI 2 UG T B Jai e e ) B2 FEAIG 1 A
g, FLRRAT I 8 B PR R 3 S A, LB
ZEIR T HL RVH K BB E IR, SN ER
IR, 75T R W K R, I LR R R
RVH Jif ., FUL, W18 R 2K AT RETE 2K1C KR
i ML ) R A R e v R A% T R
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