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2, LATERE KT EXS XDH/XO JER AT skl . 73k 3R Wistar X BUIFIE 42U P & RNA, 28500 5 5615 2)
¢DNA, LA 10 £5 4 5 B R 7 F B 5 A BEAS AL, A A8y 5149 e 51 FL N 2 56 (R AT RT-qPCR K2, 13 2 XDH/
XO BN FBERIARMEM 2k o ZETTAZ I Wistar X B JK R UL AE 3l ) 45 B v XDH/XO S e sk 284k 85 8R
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PR S T, 7 P A e e v e A W e ARG 1) oI S
A, R A vk o I 8 A 3 1L JE IR IR . XDH/XO
LR o3 A1 A Wy A R0 2 BURE S e e N iR rh %
AETE TP /0N o 0 it Ji ot 4 v, OB IR E AV T 2 45
Jea R b RASEAR N R IR F AL BRI, IR IR
A AR & =4 L Mk g XDH/XO 3EIR
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6.0 mg/dL, J5 Vi il IR RV B >7. 0 mg/dL, B 7] 12
A PR DR LA o R PR TR LR AS SR S KR
BLAith , 340 ] 3 N 22 ol 1 A8 AR AR DG,
HRIFHRBAE FTL, W% 52 % T . BF5E i PRI I
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QR O R S = 11 A S RS0 (PN T el 1
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S BF 9 Ok & & PCR ( real-time quantitative

75 B #9:2018-06-10

XEHE: 1006-6179(2019) 01-0026-05

polymerase chain reaction, real-time, RT-qPCR) 4% K
F 1996 4FE 3£ [E Applied Biosystems 23 &) #E 4, RT-
qPCR S8 T PCR M 1 2 5 5 09 RER, T B -5 3%
i PCR AH I, & HA RS o b R %
e E BEUERR AP RN L A 3 AR R v A
M T EWEM R TR EE TR, AERE 2
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1.1 KBy

SPF 2% Wistar K Fl 12 H, i 452, iy o [ 12
FRF e B o A W 2 WS BT /N B W S B R R AR, H
A7 VR AR 45 0 SCXK (I ) K2014-0002, fff 4] 7 A
JIES : SYXK (JH ) K2014-0007, £ 56 2 )% 14 & v 11
B ~p B o e B o AR W) " O ST i sh ) S B A8 PR Bl 2
L3R, I ST [ B AR ], 34 HR 52 96 Sh W 4 )1 /9 3R
Ji 0] &5 D OGRS o
1.2 KRR

i %% 54k #) £ PrimeScript'™ RT reagent Kit
(Perfect Real Time) , RT-qPCR ¥ 13 7] & ( SYBR
Premix Ex TaqIl (Tli RNaseH Plus) . RNA £ B &
(Tripure) , ¥ H Roche 2 ] ; % B F2 B ( oxonic aid
potassium salt, OA ) , l§ § 3% [ Sigma 23 7, 4l ff =
97% ; 5| FE i (allopurinol , ALLO) , W H B & AP € 4=
WA RS T 26 = 98% 5 38 T 21 4 2 44 ( Carboxy
methyl cellulose sodium,CMC) , ¥y B B Bk P BF 4% 2
Al ;Biowest 35§ B ; DNA /3 1 & #5 1 ( DL 2000
bp) .My A TakaRa 4= ¥ T. 2 47 f 2~ W, CFX 96
TM real-time system ¢ E & PCR ¥, W H £ H
Bio-Rad 24 7l ; B A% 43 B7 (2, 35 [ BioRad /4 7 ;
Power Pac Basic HLUKAX, W A AL — L9 THRA
FRZ w5 ND-1000 %58 4h 7306 Ot & iF, 1 [ %€ [
Dano Drop 2 w5 & B & R &850 4L, 9 H Sigma 2
] ;SCIENTZ-48 753 12t 2H 2L I 4 , W T 77 i T 2
YR B A R A .
L3 3Rt RERN

19711+ LA NCBI $2 41 (% K B XDH/XO #% 1 2
741 (017008. 3) =% , F| ] Primer5. 0 2 {4} 7£ CDS
DCak 9 17 i it B K B N GAPDH: L iif i B
5'-GGCACAGTCAAGGCTGAGAATG-3" | Jif A B
5'-ATGGTGGTGAAGACGCCAGTA-3', 3£ [N J Bt K /]
A 143 bp; H W 3 XDH/X0. I~ W B B
5'-ATGCGGACCCTGAAACAACA -3 F % kK B
5"-TGTTCTGAAGACGGTCATACTTGGA -3", 3 F Bt K
/Ny 114 bp ¥yl F A W) TaKaRa AE91A BRA A G A,
1.4 RNA ZE

Ji S5 A FE Wistar K FR, V5 A% 46 R 7 2 I8 38, L
BB AR Z 0.1 ¢ T34 1 mL tripure ) 5 mL EP
B TOGE A RN R, T = B 2H SUBIFBE i T A
SRR A S min AR R 1S mL EP i

5 min, il A 200 L —20 °C i 09 & A7, e 52 7 7
41, B E 15 min J5 4 °C,12 000xg B0 25 min, W HL -
THWK 450 pL 75— H 1.5 mL EP 4 f S8R B A
-20 CHIZ B 57 NI, 7870 1R &) #f & 10 min, 4°C,
12 000xg B5.L> 10 min, 5 b3 W, 75 4 9 BERS 1, 0
1 mL =20 C i 1) 75% LBEVEEUTHE 4 °C,7 500xg
B30 5 min, FF FIEW, FHE NEERS T, LA 30 wl. DEPC
TKEAFUIVE ,65 C K 10 min 15 5 RNA K5
1.5 RNA TEMER4ERN

FBCE RNA FE 2wl 5 1 5% B i 35t e £L
L 7E 90 V,400 mA f S5 5T HL UK 20 min, T EE AL
R HT R 46T WLEE 285 188 F1 58 RNA 55417, 40 #r
RNA f5¢ 8 M #1301 pl T ND-1000 %8 4173560t
BETHI 2 RNA VB
1.6 RNA #iER

I e B2 5 45 48 4% LE ) n DEPC K i B =
1 000 ng/pL; & RNA $i7 B8 350 4% S ) PrimeScriptTM
RT reagent Kit $EHI4RAE, 4 10 wL /K 5 PR KA
5x PrimeScript Buffer 2 pL, PrimeScript RT Enzyme
Mix 0.5 pL,Oligo dT Primer 0.5 pL,Random 6 mers
0.5 pL, & RNA 1 pL,RNaseFree dH,0 5.5 pL, %%
EZM R 37 °C,15 min, 85 °C,5 s;4 °C,10 min, i
% #433) cDNA,
1.7 Wistar X R GAPDH B[R K XDH/X0 & A %xr
4R 2 0F < v

L1 Esidilution % 7 4 1% 5 B¢ mDNA , 4 3
B 107,107,107 107 fiF e B, LAJEL B cDNA K #fi
BeJE B cDNA B A, 45 M 2 AP 47 KE 2E 4T RT-
qPCR A S B AR 2204 25 wlo 23050 XDH/XO 3
K f GAPDH eI | RN E5 194 1 wL(10p) 54351
Jil SYBR Premix Ex Taq II ( Tli RNaseH Plus)
12.5 LA KEEB 17K 9.5 pL.cDNA 1 pL, W
ZMF R .94 CHiAEME 30 s, 94 CAEME S5 .59 Cil k
30 5,40 MEFR,59 CH) 94 C 4 55 RFE— WP,
;58 B AR 56 AR 5 i B | i ] CFXManager
B PR bR 2R A9 B0 L R P 0%, R K R
8,45 XDH/XO0 $&1H Je )5 3L [ GAPDH JE A 3 3
BORAE 80% £ 120% 2 [] , R” fHEE UL 1, BLH 45 R Al
R R a7t E | PCR 25K,
1.8 OA E Wistar X R 5 IR B 1 %E 37 ¥ &% &
XDH/XO mRNA % 57K F & Il

6 H Wistar K RLUFEHL K 3 2,2 H/74 5 —4H
JE I G 300 mg/kg F 4 37.5 mg/mL ¥ H OA,



+ 28 - LI SR 36 &

5 IS 300 mg/kg Fl i OA Fl 22 mg/kg 7
A ALLO, 55 = I 54T 1% () CMC-Na 4E S Xt
T 425 1.5 h J5 B BUAL B8 5 W, 4 20 B I
0.1 g, /AAE I 1 mL tripure A 5 mL EP &+, &
ICRNA 005 5 344 ¢DNA, LA cDNA g 854, 8
ASPAT HE BE AT SE I 5200 E & A, 15 ) XDH/XO0
mRNA # s K284

2 #XR

2.1 RNAZEURAE

Wistar A BT IE 41 27 2 B RNA #4783k, ]
WLELF) 28S 18S .58 = Zkar, WA 1, Ui B Br 4 B iy
&L RNA TCREfg, ATt — 2P ] TR 2 s, Frit iy
S RNA FE 5 42 Nanodrop-1000 #8 £ & 4% BR i 2 30
FEPER 2607280 nm 1Y WG EE A H, A/ A, TH Y
AT 1.8~2.0 Z (Al B, 158 B 4l B 4500

B 1 KRFAEAL S RNA BikE
Fig.1 The electrophoresis of total RNA

from the liver tissue of rates

2.2 HHERBRBXER

Wistar & B I 4140 XDH/X0 3P RT-qPCR
FEMIG 1 5% W B IR MR R UK, S5 R M B W &
WL ST R B — 8, B R R s, R
AR e, W TR SRS, LK 2,

B 2 XDH/XO mRNA RT-PCR =4 53 Bg #% 5% B e vk ]
Fig.2 The electrophoresis result of RT-PCR of XDH/XO

mRNA from the liver tissue of rates

2.3 Wistar X B FTiF GAPDH % XDH/XO0 & E#x
EHERARIE

P 75 i e T AT 0 K B GAPDH J: XDH/XO0 3 [
gl B, bR UE M 2R et {E W] A5 45 i BEBR BE cDNA
f¥5 DK, Horh R® B9850 1, 5 BA LA e A o il £k F
AT AR 2 S RS, BT 9 6 B A R, SRR IR IR
PEETREE RIS NS PCR B4 8 A0 X [F) 25 | g v o A
I PCR ik, WWIEL 3 .4,
2.4 OA % Wistar X R 5 K B M %iE 37 9 1% 8¢
XDH/X0 ERHEFKEHTN

LI GAPDH Jy W I 4= 1 ¥ , 15 3| XDH/X0 J: A
5 K OF B A2 Ak, Wistar K BRIE 1 5 300 mg/kg

Bl 3 GAPDH E R #rifE th 2 KA fFIE
Fig. 3 The standard curves and melting curves of GAPDH gene
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B 4 XDH/XO & HE#xif i 2k R AR IE
Fig.4 The standard curves and melting curves of XDH/XO gene

FIE R OA 41, BT 4141 XDH/XO He IR 55 K P45
XFRE 2 b [E] B VR S 300 mg/kg i & OA FI
22 mg/kgil # () ALLO 41, F A 4141 XDH/X0 #:[H
e S KP 3 300 mg/kg &) OA 41T i, WAL S,
S 4 S 26 B R SC AT A ST Tk BB A M A U
Wistar K 55 PR R [MUAE 2h P14 8 XDH/XO JE IR % 5%
K AR

E 5 OA ¥ Wistar X XDH/X0 EEHERKEHTK
Fig.5 The change of stranscriptional-level of XDH/XO

gene in Wistar rats after administration OA
3 itE&it

RT-qPCR %2 7E PCR N H v] DL &5 & F Xk
DNA [y /INa b FE R 28615 5 o Bl A& 0 Y i
17, P0G A B 28 RN 92 A5 50 BE AR G N, 3 i —
EMERME R B Do W 2GS S R R Bt
T L) B o S S P ) XURE DNA 9 D180
HAEBERM R, &N MEESERS, AL ESS
PCR =W FH R (A 4 Pk OG22, B LT LS B0 5 e 0
= e B3R R, BT TR
HFE (A BAE AR S 5 0 T30, T LB A
T8 1R i g ST A o 6 R I R PR 1Y) R AR G O
LY BRI LR AR AR AE 80% & 120% 2 [, R?

fE4ET 1, 45 2R ) {5 B &, 55 RT-qPCR 2
KU ARSI A f FE Wiistar S BRUHT SE T I 26 41
FRIBUEL RNA , 230055 5k 45 cDNA B B2 7 B¢ I 3047
RT-qPCR 4" 3%, #t 57 Wistar K B GAPDH X A il
XDH/XO B[R ) pr o th 26, 55 59 45 R W7k, GAPDH
FLRFD XDH/XO K& R4 38 8803 43 0 R 92. 2% A
93.4% ,7F 80% % 120% = [i] ; R” {843 % 9 0. 995 Fi
0.993 453 15 HLVfife 06 i 2k oo — JC % e, AT A 2803,
HEBRAEFE 5 MBS 00 T M0, U BH B o iff Ze ] A B AR
w7 A RT-qPCR 225K, R W3 AT s o) 37 1
RT-qPCR ¥l Wistar ¢ Bl XDH/XO0 3K % 5 K F-
f RT-qPCR A5  J5 ¥%

[ Johnson 4 B I Hu F OA 55 K BE R 1ML
A Y D)oK, PR HE 22 L T L AR M A S R R
TR A A v PR R ILRE B AR A 2 Y BT
ARSLEG ] OA ¥EifR, %S Wistar K FE IR BR I AE
B, HETXS OA 55 3l i IR R I i 452 78 1) BF 5%
K22 S AR 2 7 TR BIE g AR S A R R A
SEJTIEXE OA B Wistar K BRLf5 JR R 1M 4 2)) 4 A5 75
XDH/XO B[N 5% 57K i A8 AL 4T T 0 5%, S0 45
RKH] OA 2520 XDH/XO KA 1 5% 5% oK -, A6 1Y
e oK TR S TSR AT TR B 35 T 3R AT]
FF S (1 RT-qPCR 33 Wistar K L XDH/X0 3 A
B SR AKOEI 7 R AT AT Y, AT 7R 5 SRk F X
PR I 5E S LAY ) XDH/XO FER JEA7 5387 o

RS W ) Hb ST T Wistar K Bl XDH/XO0 Sk
IR S 7K SF- 1) RT-qPCR A % | 12 07 25 5 S Mok
R &, BA BRI WES M, ol T XDH/X0 J
DR] 7 A R A T, Sy o DR TR IR 3 4 S 7Y 1) A
5 0 1 PR T I AE 2 55 ML EE LA K 24 T & $ 43 T n &
1 FB
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Establishment of Real-time Fluorescence Quantitative PCR for Detecting
Stranscriptional-level of XDH/XO Gene in Wistar Rats

WANG Chenyun', LI Zheli', YE Yousong', CAI Fajin’, XIAO Han’, XIE Jiping’, TANG Donghong'
( 1.Institute of Medical Biology, Chinese Academy of Medical Science/Peking Union Medical College , Kunming 650118, China)
(2. Yunnan University of Traditional Chinese Medicine, Kunming 650200, China)
(3. Kunming institute of science and technology intelligence ,Kunming 650600, China)

Abstract; Objective To establish Quantitative Real-time PCR ( RT-qPCR) method for detecting the transcription
level of xanthine dehydrogenase/oxidase (XDH/X0) gene in Wistar rats,to quantitatively detect XDH/XO gene at
the transcriptional level. Method Total RNA was extracted from the liver tissue of Wistar rats. The ¢cDNA was
obtained by reverse transcription, and diluted to 5 concentration gradients with 10 dilution factors. RT-qPCR was
performed using the designed primer sequences and reference genes to obtain XDH/XO gene standard curve.
Furthermore, changes in the transcription level of XDH/XO gene in the animal model of hyperuricemia in Wistar
rats were examined. Result The XDH/XO gene standard curve obtained by RT-qPCR method has a single
dissolution peak and R is close to 1. It can detect the change of XDH/XO gene transcription level in animal model
of high uric acid. Conclusion RT-qPCR is a quantitative and accurate method for detecting the XDH/XO gene
transcription level in Wistar rats. It can be applied to the pathogenesis of hyperuricemia and new drug research.

Key words: Real-time fluorescence quantitative PCR; XDH/XO ; Wistar rats; liver; mRNA



