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CRF #i#, X REALFTH BG4 & . MBS 10 FEARFERR, U 2 41K RIS 2 0 E RMHE 45 a1 2l . &
WA TR AR MR R A (BUN) FIALIEWUEF (SCr) DIVEAS AR 75 a2, Ak BT B 45 W 2 43 A TR — 1
(MDA ) . MEWEALEE (SOD) | Myt fbiE)s (TAC) 1 8-B4A ST (8-OHAG ) LIIFAL ALK T,
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Colon participates in activation of oxidative stress in rats with chronic renal failure
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[Abstract] Objective To explore the mechanism of gastrointestinal dysfunction caused by chronic renal failure
(CRF), and to determine whether colon is involved in the activation of oxidative stress (OS) in CRF. Methods Thirty male
SD rats were randomly divided into control group (#=10) and CRF group (n=20). The rats in the CRF group were treated
with 5/6 nephrectomy to establish CRF model, and the rats in the control group were only sutured after opening renal capsule.
The rats were sacrificed at 10 weeks after model administration, and the serums and colon tissues near ileocecal valve were
collected. Blood urea nitrogen (BUN) and serum creatinine (SCr) were measured to evaluate the success of the model.
Malonodialdehyde (MDA), superoxide dismutase (SOD), total antioxidant capacity (TAC) and 8-hydroxy deoxyguanosine
(8-OHdG) in the serum and colon tissues were detected to evaluate the level of OS. The ubiquinol cytochrome C reductase
core protein I (UQCRC1) was tested for the evaluation of mitochondrial function. Results Compared with the control group,
the levels of BUN and SCr in serum of the rats in the CRF group were increased, suggesting that the model was successfully
established. Compared with the control group, serum and colonic MDA levels were significantly increased in the CRF group
(P<<0.05); however, there were no significant differences in 8-OHdG or anti-oxidative markers (SOD, TAC) in serum or
colon tissues between the two groups (P>0.05). The protein level of UQCRCI in colon tissues was significantly reduced in
the CRF group compared with the control group (P<<0.05). However, there was no significant difference in the mRNA level

of UQCRCI in colon tissues between the control and CRF groups (P>>0.05). Conclusion There is an imbalance between
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oxidation and antioxidation in the colonic tissues of CRF rats, which may be related to mitochondrial dysfunction.

[Key words] chronic kidney failure; gastrointestinal dysfunction; oxidative stress; mitochondria

B TEREIR 218 P B D RE s (chronic renal
failure, CRF) R WIAAREmIIFLIEZ —, K
WA I E R i — L SR E TR R,
I T B 0 £ A B R R AE R, (B R ARk
Ji& e AR AL H AT MR S8 2 R . DA
WESE, RAEFMELN S5 CRF k™, #l
A PR AR A AT T 2R e AR i . TN
( malondialdehyde, MDA ) J&Jg i EAL/E
PR, R R L AR A AR R 2 —
AL B TS DNA #ifh, 8-BFMASH
( 8-hydroxy deoxyguanosine, 8-OHdG ) #iA bj&
HATALN 3 DNA Sifinbrdmz —1 ek
Y ki ( superoxide dismutase, SOD ) J&NJETE:
UL, PR EZA [ 3R K
DEVER P I5AT A BT AR 0 S N B Ay 28 B A MR
BPTEALRE ) (total antioxidant capacity, TAC) .

il (LI RMHE g S ) 2Lk
WA RN, FEIESE, IRIIER R B
FRRER B 1 [ A TR 2R P, T s 1 G
BB B TE A ) VR P P B R B . R
fe-bi Ao fly, £L & A AR B, s
400 40 B REE , S e SR A T U e A G A2 AR TG
b EE N —— RAMOAR C HFROEAR |
(ubiquinol cytochrome C reductase core protein I ,
UQCRC1) Mk Wil 1=, A
LA T DRI SR A 14 i 1 T B 4 B LT BB 1Y)
IR, o ZEIH A P IE BAAAE AL BB N |«
w25 piEYReREAN KA, BRI AERE, A
F5EE I CRF K EUBIAY, 895 CRF &4 T 4%
WA b R BAAAE AR, If i — PR R
GIN

1 M#FTE

1.1 R MES 54 A sh S5 r A
WG IR AR AR EAL R AT, R I A A R KA
(SBHBERY) IRBER ST, 4~6 JH
¥ Sprague-Dawley (SD) KB 30 H, A&
150~160 g, W HBFEZEERF (5 FBERY)

[Acad J Sec Mil Med Univ, 2019, 40(1): 43-48]

LS (S PES . SYXK ()
2012-0003]. MW MFRTEGELE K¥ (2
PR ) L sy b TR E R IR AR (specific
pathogen free, SPF) Z3LHG%, R 20~25 C,
AHXHREE 65%~75%, YEREFEIA N 12 h/12 he KK
SBEAL A X IRZL (10 2 ) FICRF 4 (20 H) .
Wit 5/6 B EYIRE ST CRF BRI o BR 20 K i
TUE R ES 10% KE % E (2.5 mL/kg ) MREFE
Ja, KB EIMUE 452G CRF 4R BRI S
VIBRZEMIBEAE [, FAAS 1/3 B4, 1 s
BRAIE Y, SERL CRF BEAIAG#ES . Frf KR
FARIGHRMBHBUER . B 10 B, A X
T LS ST 10% KA (4 mL/kg ) JFREE,
IR L T [ 5 2 W L bR AR o 30T 0D 5 RS
i AR 5 ST B CE — 80 °C A7 ML bRAS 22
4°C 250X g #5.0> 10 min JL B3, ZJ5F—80 C
A7

SR IR, CRF A 8 HKRAET:. Xt

MAHA 2 HORRIET:, Wik, 7858 10 JASCghgl
WH, CREF A 12 HKEARA ., XA 8 H

KBARAH T . Kl 'S D) REF8 br 1L IR 2 A
( blood urea nitrogen, BUN ) FIfLIEHLAF ( serum
creatinine, SCr) LATPALEAETS AL

1.2 AdfeFiiaan I 0.2 g [FH KL
HA, YI/he, ABIEE T, AR
oK, BEEERCK, 24 4 C 440X g B0 10 min
Ja o, B IE WA . I bR AR A VK AR B R
22 37 C AKInAEE WA AR T T2 R
( thiobarbituric acid, TBA ) J7¥kHill4h iz 421
i MDA By &1, i Bio-Assay il & (£
Hayward 2v#] ) K M7 o MDA # i ffi
H] Randox-Ransod fiff {7 & (72[E Darmstadt 2y
A )M E I RS A gl SOD Wk
TAC Kk 7 & (DTAC-100, 2£[H BioAssay
Systems A w] ) Ui FZ5 I 4140 ) TAC;
F ELISA YA M A& 4 4Lrh 8-OHdG,
ELISA KM &\ LR AR A
(45 589320-96) .



S $8Us, . RS SRS DIRE R R B AR

e 45

1.3 a3 %% % PCR ## UQCRCI mRNA #)
Fik W 25~30 mg AL T EOE T, £
RS A 1 mL TRIzol ¥ ( 15596-026,
Invitrogen A H] ) , SR PLAI G T K L,
ZJEIA 200 pL &4 [$25: 10006818, /R
YR (Bl ) ARAFE]L, R &R 2
¥, ZJi 4 °C21000Xg B0 15 min BCETEH
FA 600 pL SeNEE [HOREA-YFRHL ( BilE) A
BRAT, 185 . 400643601, IREGHA], 4 C #
B 1h, ZJ54°C21000Xg &L 15 min 2 13
W, MA 1 mL 75% MoK LB [750 uL JoKk &
BE+250 pL fERER LM (925 750024, %
& Invitrogen /A F] ) ] 6k, 4 'C 21 000X g B>
5 min, FHTOKCEEVE 2 W 5 B3, =R TR
10 min ZPEZEW, ALK 2 BE#
fit RNA, IFf#E0 RNA #E, —80 C K
FARAE . B3RS A RNA 32 B8 5 ik 7 &
"5 K1622, *E Fermentas 27 ) M4
R, MG cDNA. DL H- b - 3-8 R 1l
( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH ) JNZ:, Kl UOCRCI mRNA 33k
GAPDH Fii51¥): 5’ -TGG AGT CTA CTG GCG
TCT TG-3', TFE514%: 5’ -TGT CAT ATT TCT
CGT GGT TCA TC-3'; UQCRCI Li§514¥y. 5’ -
AGC AGT GTC TCC CAG GTG TAC-3', FiiFsl
#: 5’ -AGC CAC GTT GTC TGG GTT AGC-3' .
g EE Y, W BRI AT RS )4 10 ul
] 80 puL JCHE/KAH MG RGP . B 5 pL %%
JtYekt SYBR Green Mix (475 . CS7561, E[H
Invitrogen A F] ) . 1 pL SI¥EAY . 3 uL T
K. 2 puL F S Y cDNA K S 76 2 1 PCR
PR R By AR BIMA 96 fLtk, {EHIZE

Y€+ PCR Y ( CFX96™ Real-Time Systerm, 3
[€] Bio-Rad 2AH] ) , & RNFEIT .
1.4 ZaRpEEbm kM tatis i
VNI A EE RN B R AR ) ( 38 Thermo
Fisher /v #] ) ) RIPA 24 A BOR ( 36 [H
G-Biosciences 24 a] ) $RE[F 5 45 7 4 21
F1, i/ BCA H M &M & (£E Thermo
Scientific AR ) WM& BT EE, #F47 8 A TED
WL E, UQCRCT HLiRNA [ ¥ [E Abcam 2]
1345 ab197055, #RELLBIH 121 000) , %€
Y6 Pilly H 3 [E LI-COR Biosciences 2\ ) (i
el 1210 000)
1.5 %itsas® N SPSS 18.0 A HEAT 4
O3FT. HHRERHGLL X5 FoR, IESIME I ESE
A5 g 21 (0] LR FH SRR AR ¢ A5, K387k i
(a) 24 0.05,

28 B

2.1 BEFmmmagR LEKE 10 HERE
KR R RUIML VS A B Zh g, 45 R @R CRF 4
BUN & (15.30+5.64) mmol/L, & T X4
[ (5.74+£0.77) mmol/L], ZR A% it¥E X
(P=0.003) ; CRF 41 SCr & (77.68£23.51)

umol/L, & FX}IR4] [ (37.284£10.10) umol/L],
ESAGIFEY (P=0.023) . KiZE R L5
BRI

2.2 o fe s B 4 R RAL B M AT X 35 AT A )
R SXTMAME, CRF Mg L4
' MDA S ftm, ZERA%¥E X (P<
0.01) . 2 HiiEXeEmA L 8-OHIG .
SOD. TAC ZERTGII#EXL (P>0.05) .
WK1,

#& 1 CRF XRIMEFZEHERENMHEKIERTL

Tab 1 Oxidative stress markers in serum and colon tissues of CRF rats in two groups

xxs

Sample Group n e /(pX(]))l[}L_]) P /g;;)’Hig—n) SOD 1n12[1£1)t10n rate SOD activity" Co /(mgf;c LY
Serum CRF 12 9.671+1.98 1.90%£0.95 55.00£11.28 1.3610.64 1.16%0.05
Control 8  17.60%+2.21" 1.96+£0.74 54.50+£11.31 1.32£0.60 1.15£0.13
Colon tissue CRF 12 9.68+1.69 3.16%x1.06 66.001+3.37 1.954+0.27 1.17%0.11
Control 8  13.884+1.45" 3.04%1.10 67.00£1.41 2.02£0.11 1.17£0.04

*: The unit of SOD activity in serum is U/mL, and in colon tissue is U/g. CRF: Chronic renal failure; MDA: Malondialdehyde;

8-OHdG: 8-Hydroxy-deoxyguanosine; SOD: Superoxide dismutase; TAC: Total antioxidant capacity. "P<<0.01 vs CRF group
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2.3 Zmpmmy P UQCRCI # &k XA K
R4 h UQOCRCI mRNA Xk N
0.43340.056, CRF %1 UQCRCI mRNA #Hx}
KEH 0.4094+0.120, 2 M ERLRIT#FE
X (P=0.57) o XTHEZHFI CRF 41 K454l
2l UQCRC1 HHMFRIALRILK 1, CRF 4
UQCRCI HHMAMXEiLE (0.49£0.23)
YRR (1.374£0.19) TR, Z2RA5I¥FEX
(P<0.05) .

1 S T
UQCRC! [ «l:53

B-Actin—P-----~q

43

B 1 ZFZARENEEKN 2 44 CRF KRE&MELF
UQCRC1 EBWIFIX
Fig1 UQCRCI protein expression in colon tissues of
CREF rats in two groups detected by Western blotting
CRF: Chronic renal failure; UQCRC1: Ubiquinolcytochrome C
reductase core protein I. 1, 2, 5, 6: Control group; 3, 4, 7, 8:
CRF group
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H I IE I RERERT & CRF B KA I
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KL (4) B EREUE . SR, Bk Y
IR ANREE A L AR GE 1 A HL R R
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A ) VAL RGE AT AR OC P B 4 A 2 CRF A
AR A R AL B R AR AR S
R, CAANGEIES S CRF Bk,
BUN FIHAb 7 2 19 S AR ] RE 2 A A R 22Ok
PRI i A SR, ARSI
RIE . S HAMPHHERA 5, (R A
k.

AT PR IE K, R5T CRF I
SE AL IR AAC S, MARESEINER
R CRF X B B DI RERERFAIHLE] . MDA JEA4:
Yot R A T TR A e SR A S T A Y
LY, nlGIREAR . RS AR T

SEHRRAT, [ ot 5 i e b A P e A 45 ) S 2
KR P SRR PEN S R A B, SR
PR B AL R B bR = 2 — U ARBFFEIESE
CRF 41K B %5 BEZH A b 25 i 48U ' MDA
KETHE, EKWITE CRE RS FEd b ash T
AU RN, (] B A7 7E 3R e AR I 8 ) 3
i, (B2 A2 AL TS 2 5 o 2 B R
AU O PR Sk AR AT, SR, /ESh DNA A
AR ibR G 8-OHAG 7E CRF K FL P28 {E AN
&, CRF KEMPsALigtr (SOD fil TAC) ehAs
WA, SRR, wTRES LA N LA A K.
H5E, MDA EHUANR T S inEy, 22N
TR IR G A AL R A =™ s 1T 8-OHdG S
DNA S et inybn&dy, Tl MRRBEY )
KANEBHM, S 5% BURMEEEILH, o
— A ST 45 R, CRF AR A THE it
Ak, HHE A DNA SetEmifs, Wiy
Ak A PEAB AR, 33X AT BE 55 R B E A0 R A
WRLEA X, Kuchta FPHF58 K, CRF HBEAEL
IO AR 2 B ) B R 1) R R R . SEPR b, 2
A SCr K F M IEH(E LR 10 £%
VI b TishPscsaitss B8, 76 5/6 BHEbIBRA S
8 JEHLAT SR Y I E haedits, (Hil TAAED
25, HARF B R AHIR . A, 8
it 5/6 BUIBREEST A CRF AARIZH A BB R R ZH K
L SCr 7KV 2~3 i, Flila R b R EEAE 19 i
A—E2, HE IR B8, RORERS
IRBIR | v B PR A R G B 0 43 4
R, HAPHRRERAR, AR 5]1% DNA AL
W5, XAIAER: 2 4 8-OHAG 22 A KAy JFIA
HWR, HUARTE RN O AR AP ey
5, ARV R A AT T, — B
A TR I — R BN A B A B, (E ML K
AAARE T, BUE LR Bt R G . AT
LRI, CRE KRZEmALUR A, [HAH
IVAEOE =R A B N il e OB e K= R 71 2
IR IMEAE CRF HIEAH W Fr KR 5EIE
SIS B I A B A AR AR ) B K R i S
LA T A2 R S ELAARHIL R 1 A 58
LR BV 2B T TR E L 5P
b A, HZ CRF IRE T A MMEMPRED A
HIffi. CRF 8% TAC By 45 R 5 HA L 2



S $8Us, . RS SRS DIRE R R B AR

e 47

B AR E R, id TAC PP B
R EPUEALBE TSRS AR ST A B
2 a4 4l TAC K2R G0
B, HAE—RNE, FE2MRE CERRIRIE .
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BT (4 49% ) ¥ TAC HP, Wik, XF
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ST HAR RN AT SRR
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It PRI 55 52 AR % UQCRCI IRy
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JREA S (1) 4N Pa )8, X ] RE# &
BN E R AN AT, T A A
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