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PGSR R, SIER A IR, B R W W55, WA KRBTV B, SIEFALK, BRHACTHR
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Effect of Biling Qutong Prescription on SIRT3 Protein
Expression and URAT1 mRNA in Skeletal Muscle of Diabetic Gout Rats
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[ Abstract | Objective: To observe the effect of phlegm and blood stasis on the expressions of sirtuin 3
(SIRT3) protein and urate transporter 1 (URAT1) mRNA in skeletal muscle of diabetic rats with gout. Method ;
The 40 healthy rats, excepting the normal group, the remaining groups were fed with high-fat diet combined with
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1 . .
” as the criterion

low-dose streptozotocin solution (40 mg-kg ') once a day, with blood glucose “16.7 mmol-L~
for the diabetes model. After 4 days, the 5% sodium urate solution was injected into the joint cavity once to induce
the gout model. After the successful modeling, the Biling group (10 g-kg '), the indomethacin group
(5 mg-kg™') and the pioglitazone group (10 mg-kg™') continued to be administered for 21 days. The normal
group and the model group were given the same amount of normal saline. The expression of SIRT3 protein in
skeletal muscle tissue was determined by Western blot, URATI mRNA expression in bone tissue was detected by
quantitative real-time fluorescence polymerase chain reaction ( Real-time PCR), and blood was collected to
measure blood glucose (GLU) , blood uric acid (UA) and C-reactive protein (CRP). Result: Compared with the
normal group, GLU, UA and CRP in the model group were significantly increased (P <0.01). Compared with the
model group, GLU in the Biling group and the pioglitazone group were decreased, and UA and CRP in the
medicine group were significantly decreased (P < 0.05, P <0.01). Compared with the normal group, the
expression of SIRT3 protein in the skeletal muscle of the model group was significantly decreased (P <0.01),
while the expression of SIRT3 protein in the skeletal muscle of the Biling group was significantly increased after
administration (P <0.01). Compared with the model group, the expression of SIRT3 protein in the skeletal muscle
of the sputum group was significantly increased (P < 0.01), with no significant difference from the western
medicine group. The results of the strip chart also showed that compared with the model group, the expression
brightness of the model group was significantly weakened, while the expression brightness of the drug group was
significantly enhanced. Compared with the normal group, the relative expression of joint URAT] mRNA in the
model group was significantly increased (P <0.01). Compared with the model group, the relative expression of
URAT1 mRNA in each drug group was significantly down-regulated ( P <0.01). The results of the strip chart also
showed that expression brightness of the normal group was the weakest, while that of the model group was the
highest, and the expression brightness of the Biling group and the western medicine group was significantly
weakened. Joint pathology suggested that compared with the normal group, the pathological damage of the joints in
the model group was severe, with a large number of inflammatory cell infiltration and fibrosis, synovial cell
degeneration and necrosis. Compared with the model group, the degree of joint disease was significantly reduced
after treatment with Biling Qutong prescription, with only a small amount of inflammatory cell infiliration and mild
hyperplasia in synovial epithelium. Conclusion; Biling Qutong prescription with effects in purging turbidity,
detoxifying and dredging collaterals can significantly reduce the content of serum inflammatory factor CRP,
significantly increase the protein expression of SIRT3 in skeletal muscle tissue of model rats, lower the content of
URAT1 mRNA, reduce the blood glucose and blood uric acid levels in diabetic gout rats, and protect joints.

[ Key words | Biling Qutong prescription; diabetic gout rats; skeletal muscle tissue; sirtuin 3 ( SIRT3) ;
urate transporter 1 (URATI1)
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I BHL 26 2 A B DG . B AR O R E R 4 e
BE F IE TR AT BE W Y £8 50 U5, %5 I A AL i e T
Mo Db ALK HOTUAR R = (JHE L) — B &
AR AR A S AR, B R E AT
e, & H TR 7 #O8 a00m KU e DR R ILAE 4 . B
RO RIS A o T IE R B SRR 2
o', BT BE T {2 SIRT3 ik, #
BLIAST AL I BRE 7, B AR OR B2 e i B 1, AT
e AR v R TR B AT, DR 4P 32 450 E i 2 AR IF 9 O 1
(T A5 o AT 5 3k 1 3 e X6 A R 9 e XL Bl i A AR 1)
W EE, B BT L O 6 R R R R LA 21
SIRT3 25 [ Rk 52 M SO0 B # L URATL () i,
G3 A HAE FHAILE

1 #

L1 3y BUH s gfd R SD Mk R EL 40 H, 1K
i 180 ~200 g, Wy FH T2 B BL K 2% 2 Uy 56 v
L, A % IF 5 SCXK (FE ) 2017-001, 2 i 14 5 76
20 ~25 C,ENE MR, KREIRE G 3hEH, K
BRI R B S AT A L B B 2 KA
S — B I S B sh 40 B 25 51 25 1 SR (e 3 At
-4 2018 AH-28 ,

1.2 250 SRR huiRg 15 g, 1 IR%E
20 g, BT 10 g, M2FE 1S ¢, 715 15 ¢, iR 15 g,
U910 g, B Rl 15 g, )R 15 g, AR 10 g, 1%k
10 g 1, T A 25 68 B 22 80 18 24 R 2 5 — i )i 1=
Bt i Y 4 @ 35 AT b 24 0 88 1 O GE 2 i R B
25y ) B ) 5 R 1R Ntk A B R (L TR 24
e A5 BR A AL iS5 H20110048 ) 5 | Mk 25 57 B (-
Vg T B 25 45 FR A W)L it 45 01717004 ) 5 PR 2 44,
R AL EE-80 (b ifg 5 i AE Wy B BA R A A S
Wk S16N8146625, MI9A6K2526 ) 5 4 IR 1k 1 &
(STZ,2: [ Sigma 2\ &), #it 5 20160805426 ) ; SIRT3
(2 [# Bioss 2~ A, #lt 5 AG07186332 ) ; QuantiNova
SyBr Green PCR kit ( & Qiagen 7% &), it =
154045739) ; =AW %t , To K LI, 5 9 B ( F b o5
Ak il A RS A iS5 4 5 20161013,
20160806 ,20160614 ) ; 316 % 5% it % &, trizol ( 2 [
Thermo 23 ] , #4543 5 & K1622,90803 ) ; — i —#i
£k (32 E Beyotime 23 A, it 5 011918180129 ) ;
IIARER L (BRI N RAEWHARGIRA A M55
W1k 716092,716101)

L3 {488 Rz Al mopE Wi (2 E s AE AT ),
AF-10 #1537k HL ( 3 K Fl Scotsman 23 ] ),
EPS300 AU AL kA ( b1 K AERH A B2 w] ) , VE180

AU KA (B RACE T A FRAF) ,JW-3021HR 7Y
EH AR TRE O (LB SR RS A RA
), Research plus {3 it % W % ( £ ] 3L A< 18 Bz 45
A L7600 A4 H S AR A BT (H AR &4
K8160 Y HEE it AR 43 7 & 4t (AL 5t BHA 808 £ 9 2
F] ), TS1000 A 7K P-4 IR (1] 7 HoAR DL R ASC A8 i) 1
/v ) ) ,PIKOREAL 96 # 5 i 2% ' 5 1t 2R & il 4% =X
JZ i ( Real-time PCR) {¥ ( 2% [ Thermo 2\ &) ) , K960
R 5@ PCR AL (BT M b 46 B2 SR A IR A A D,
MINI-P25 AU FL AR 2K R SO0 AIL (B M B8 B A 25 A B
NEIDRE
2 AFik
2.1 WG SR WU T RE R Wistar
HEME KRR 40 3@ I PE M FE 1, 4 o IE R4 OB
T, WERATAE A 12 he BEMLEEH 8 HAENIER
1, T R SR . AR NSRRI, 45 T R IR
Tk HE (B 16% , BE Wi 20% , Bk k& 4
50% [ 4% g 10% ) . W5 4 JJ 5, 25|
10 h AR 2 — Y VE I s 33 3 STZ (40 mg-kg ™),
AL pH 4.5 9 0.1 mol - L™ A7 45 iR -7 168 R 4k 2%
OB EE T, 72 b5 R RO I B DL i s =
16.7 mmol - L™ Sy FR o5 K Lz o7

o UK R 41 45 &b 250 mg, Jin 0. 9% S Ak 4 4 5t
W45 mL, 750 2R 10 AL ER-80 5 mL, Jin #AR A Bie A
5% PRIEZHIVE I o 8 PR A R BRUAS 4 K, B Lo
B 3 A7 BRGNS IS A 2 A ) 64T A
PRIGBR¥ WK 0. 2 mL, L& SR i AbRifE, 15 %
LR SIS

W 3 ASE ) 1 R BRI R vk B WL 43 Sk A R
Y HUEE AL 7 4 WU 56 SR A AR B A . TE R
2 TR 2 S AR AR BRER K . o A B A
10 g-kg ' =d ™" MEAK S FAZE 10 mg-kg ™' - d 7", mglmE
FHU5 mg-kg T d TG BRI RIEAN S ST
O R AT  BER 1K LR 2 21 d,
2.2 WEHEAR 3 JHJE KEUZEE 10 h 5, b SETT LA
3% I B HE 2 43 HE 30 mg - kg SRR, ST B
WU 3= 2l Bk i, 3% 22 808 b B B AR Ak s R I it v
(GLU) , Il KRR (UA) , C [ i #5 1 (CRP) g b5, i
B E L, P M A B CE - 80 C ALK
HRORAE o 53 BU DN ER 5G40 40, B 45 Ji5 B 109% HH s
Ve VR S SO B B LB BB 2 4 AR Ak
2.3 PR EYE (Western blot) M 5 - # 1L
SIRT3 KL  HUHHEENLA1Z1 100 mg, TR E .0,
B RIPA 41 it 24 f i, vk b 24 i, B O U 6 B 7

« 27 -
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W, PRI AR . BCA 3 I 48 P R R VR
A ALE 10 ~20 mL 2 FFE, T 30% R U Tt i gk
B, Bk AT E AR S ER R E A R
(300 mA {8 Hi i &% 5, SIRT3 %% & 30 min, }§ PVDF
FRE T B T HE A U B Western PR HE IR P, A
Western £ A1, 85 K - 2218 £5: 3, 2041 2 ho &G
T A4 L A9 P — T i R R A s B ( STRT3 B 44 Jm
Rt 1:300 F B (10% (1953 B8 ) ,4 °C 218 1% 5
BEE A AR B (PBST) , & K BE ¥ 10 min,
3 W AR MRAR N L) 1+ 2 T3 0 s R R R AR AR
it ALY (HRP) FRid i) 9. = iRBEF 2 ho fl
AVEVW (PBST) , 10 min,3 ¥, ZH M KUY 4,
i J ECL B BUOE R ORI F . FH Image
JERAE X S50 HEAT IR BEARL A3 BT o % ECL U7 & 1 9
PEAT R o SR FH AU SURMBI B8 2R W 55 I I IR &R 5
(53 B R G HEAT 43 AT o

2.4 Real-time PCR 7&K I K L OG5 41 41 URATI
mRNA ik K BUR B S5 IO 00 2R OG5, 37 Bk
A =80 CHA T IRAF . HZ IR trizol 105 Ui B 45 42 B
REKETTHLUE RNA, 72 0.2 mL .08, imA
MORNA(Fif N 1 ug), 10 pmol - L™" Oligo (dT)
1 wL,DEPC /KAMNEE 12 pL, BRIES R E O,
PCR Y 1= 65 C 44 5 min, 37 BIVK¥E 3 min, 7E ik
B A Reaction Buffer 4.0 pL,10 mM dNTP
Mix 2 pL, Ribolock™ inhibitor 1 pL,
RevertAid"™ M-MuLV Reverse Transcniptase 1 plL,
42 °C 60 min,70 °C 5 min, B 3R B B Wi, B
¢DNA, ~80 C AR 77 % . PCR ZRIIAZ (10 pL) ;
2 x SYBR Green mixture 5 pL, I FUE5| %4 1 L,
c¢DNA 1 pL, RNase Free water 2 ul; JZ W £ 14 N
95 C 2 min,95 C 55,60 °C 15 s, ¥ 47 40 4~ PCR
TEER A8 B 5 47 v Ak il 2 52 56, WL 9 31 7 W0 A JE Ak
Fe s vEy 48 1 i Be KB, PCR 8 HI 51 ¥ 17 %)
UL 1, SRATMEIX A ik 272 A4 4 mRNA %
KESR

&1 PCREI¥E

Table 1 Primer sequence of PCR

Rnase

514 JFH(5'-3") K /bp
B-actin i CCCATCTATGAGGGTTACGC 150
i TTTAATGTCACGCACGATTTC
musclin 9% AGGAGAAGGAGAGGGAGAGG 142

T it CATGCAGAGGTCAGAGGACT

2.5 JpARER-PHL(HE) Bt (L5 1 ik L4 2L B
P R AT 10% WE VA WO B s L2 ZUIE
.28 .

48 h, AL E T 4 °C IR N ¥, R UG B D)
J HE Jef 2 BB T (% 200) W858 4% 41 B %
WLZH 21 BEAE Ak .

2.6 Giitrik SRH SPSS 21.0 i Fi#FiT 41t
SN TR ORI B ] 2 £ s FOR, AL LR
R o K50, 4 1) Lb 35 R FH B PR3 0 22 40 M, P < 0..05
NEFEGITFE L,

3 #R

3.1 KB PR XL A K BRI v GLU, UA, CRP 1y
B SIEW 4R B4 GLU,UA & CRP 3%
TR (P <0.01) ; SHEIAIL] F #8058 40 Jr 4l ik
FEFNE 2 GLU B F % (P <0.05), &£ 259 4l 1Y
UA,CRP .3 TR (P <0.01) ; 4[] Fb 85, % 100
7 20 B A% B T 2L 1T B I AU R B G T vl e 36 4l
(P <0.05) ;W37 4] CRP [ F FAR AL F 85 %
HImITe (P <0.05), W3k 2,

F2 EZHEBAMERFREXNEE KR MFE GLU,UA,CRP # %
Mo (x+s,n=8)
Table 2 Effect of Biling Qutong prescription on serum GLU, UA

and CRP in diabetic gout model rats(x +s,n =8)

) GLU UA CRP
gﬂ %IJ -1 -1 -1 -1
/g kg /mmol-L /pmol-L /mg-L
E# - 5.76 +0. 80 73.20 £7.31  39.31 +10.01
el - 17.05 £3. 147 144.20 £25.35% 60.21 +20.01%
Btk 10 12.88 £2.51°°  90.18 £22.04% 30.10 +19. 58*
iy
A 1) il 0.01 12.71 £2.18%%  96.38 +14.20" 20.10 +10.21¥
| 2 0.005 15.19 +1.28 92.86 +17.25% 18.91 +10. 11

HHERHKE P<0.05,2 P <0.01; GHAMH A P <
0.05, P <0.01; 5mWEEFH LY P <0.05(%£3,4 /).

3.2 X R PR R XURSE 7R KRR B R L4 2L STRT3 A
XPFRIRE A 5 IE R 4 e, B AL ZH Y SIRT3
A AR R B BEFEML(P <0.01) s SERIA [T,
THER G SIRT3 AR B ET & (P <
0.01) M| W 3E 3 M A% 51 B 41 SIRT3 %) 2 1k 2 1
Fhim (P <0.01) ;24 %) 41 18] L 4 nik A% %) i 411 98 48
TR (P <0.05), WE1,%3,

3.3 X BE PR 9 RURE A KRR G T 41 41 URATI
mRNA K2 5 15 & 41 e, B AL 4 56y
URATI mRNA #xf &k a B E T m (P <0.01);5
R L3, BE%5 498 7 4 URATI mRNA AH X} # ik
W E R (P <0.01) 2] B i A 4] i 20
KPP F W EE4 (P <0.05) . W4,
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SIRT3 SN e s - A 50 kDa
A B C D E
AL IEHR A B BN 5 C. BRI J7 20 5 D. WA 5 B 2 5 . 1 S8 o
20 (K 2 [)
B1 AREBHKMALR SIRT3 FQREBEK

Fig.1 Electrophoresis of expression of SIRT3 protein in rats

R3 EZRHREAMNBERFBEREE KRR T HKAIHAR SIRTI B3 %
ZEMHME(xxs,n=3)
Table 3 Effect of Biling Qutong prescription on relative expression

of SIRT3 in skeletal muscle of diabetic gout model rats(x +s,n =3)

20 51 Fl /g kg ™! SIRT3
IEH# - 1.37 £0.05
AL - 0.36 +0.02%
BAEAEI TS 10 0.98 +0.06%
I A 51 TR 0.01 1.11 0. 0249
0] W 3 3 0. 005 0.86 +0.07%

3.4 AR R KU LR RO B SE R TR

A

B2 EZgEAMNEREBEERXRXTHENHMN(HE, x200)
Fig.2 Effect of Biling Qutong prescription on joint pathology in diabetic gout model rats ( HE, x200)

AR, BRI Y SIRT3 I REA%, R
PR RIERET SIRT3 EEA S EE TN, B2

4 itig

KA R FEAE 52, 9 X 8 DR R IS B PR o5
5t iR e e A 22 R e 1Y T 5 DDA
Ko TR DR R ILAE 5 B0 & R A B AR O T
REREL 45 MU S B A S o, Ak
W, 2 RUBE R I ACRE 1) J Ji ok 7 v A B S Ak 8K
e A TR U7 R 08 ROS 19 7 A=, 12 8 AR 3T 2H 2%
e 5 R HRPT M, i B 40 M D) B R, B A R B
PRI o 9 RS PR A, 8 A 1 R AL R K P
ETE SN - TE-RIANA CIN-E C S sl bi I
P, SIRT3 77 8% L O UL e 55 X80 3
AR A E R IR, e —Fh EEAEL R AR 4 H
WM DAN 15 C AL . € A BF 92 IE 5205 IR 9% 18
A B S WU AR I B 3R R0, & 1Y R B sl 1k s v]
B SR RE g S R RN A T BT kB
/= PRIR W] R 9 SIRT3 (% 3k, 5§ I SIRT3 7] GE4E Ny
ROS & B /v 5 %, TE 56 7 bk # vb i 4% & 2

x4 BEXTHBEAFUBERFERNEEXRBHIASR URATIL
mRNA RIEWFI (2 +s5,n=3)

Table 4 Effect of Biling Qutong prescription on relative expression
of URAT1 mRNA in skeletal muscle of diabetic gout model rats

(x£s,n=3)

20 5 Flt /g kg ! URATI
EH - 1.00 +0. 14
iz - 4.10 £0.52%
ERs S 10 2.53 £0.27Y
N A% %7) B 0.01 1.30 0. 15%%
W3] R 3 5 0. 005 2.54 +£0.39%

T I G, R B AR R S LU L 4 A 3
W7 , R UL 5% 20 L e 30 5 A R 2H R R G T o B4 s
L, O G AN T I, UL R R R AN IR T B A 4 Y
A U TR A T IR B 5 B R 5 AL | S S 4L
o 72 R T A AR, O 1 T S AL R A i S, T AL
AR R AN NIRRT R TR AL o
LR A 37) I 20 5 35 RS 200 JH0 HE B AN KLU, AL 3 5 2 2R 04
A R BE RV MR (R AL A . DLIA 2.

TR SRR KU R R R 4T B T R KR
R ILZE4Y SIRT3 [ 26 (1 i WA B 0, WA A Oy
AT bR B4 4 b SIRT3 3 3k &, 13 X 48 16 i
i O S I B P e Al (O = B T N e e
P, T BB A 7 VA 97 DR i KU A SR > —

URATIL 2 4E 5 1l JR B2 7K ~F- 19 OC B 25 13 18, 310
il R TR e 328 28 11 1 v 22 K 2 1 il IR T HE i vy S B
B RRIT R EIR R M EER S, BT
URATI1 5 32 FR345 PR 28 0 100, #0004 1R s o XL B AR
L5 A I RS B BLAA 9 PR B8 35 L, WA T B 4
S URATIL B3 ik 728 4k, 3 17 5% mi 0 of bR R AR g
ARSI 45 FAE LA R 4 URATI mRNA |1 %3k &
W] 15, B4 4 URATI mRNA 23k & 535 AT,
KA 4] URATI mRNA HL Pk Bl 3 38 45 2R [ A 4R

.20 .
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PETRY 2] ek e 4, B RS 2 0k i e JE I I e s . $R
INATT AR A 2R AR 2 WA R R i
(323K , S AR W, I D IR 106 T, T 42E 0 DR 7
JRUH S 2B 2

S BIESE , 5 0E W A H A, AR 2 R R O
9 B A0 7 T L A A L TR R 4T kg A
A AR R IRBE o I S PR G A 3T 9 KA 7F AL R
PN TR, RAE R F RGN, TEE R T e LT
37 72 R I T S OB AN, AL/ B 6 400 IS I I b B 4
FESE A B o B gl . 3R P BERE AR A T R R
SE B AZ I M VR o 4R DU AR 5 AT R e
Pt 48 o DR T3 2 0 Y B SR I O 2 9
SIRT3 %3k, Wik URATI f35 1 5 1 % 45 1 FiT 4

A WFFEUESE CRP 505 PR g KU YD AE G, &2
5 5% 3R 14 26 O B A T, CRP 5 5t 45 4% % 5% DA
Tk B A G G R, 0T JBE I AR, 0 R
DR Z AL, (i UE AL RS I ) DR 5 1% 7= A R el B o B
HItRIERAEMER" . CRPUEHEESE T LM
I 1 SRE A R o IR KU R R SR PN A I R R
TR UIAE L AR S P A T R R
KL CRP B 8 7+ 85 , JE 52 CRP i ¥ 46 5 A 1 1 B¢
. THER TG CRP K B 2 BRI, DL 8%
A R0 RAE R T EH o B8 P 2
PRI , X — Pl 5 E B, [A] B A7 76 0 N &
TS RE T I, 0 56 A B R L SR
i [] B A 200 3 BT R AE P FIR 9T o

L 20 ML A% 20 1 Je T ke B 2R 4 B, T A RO b
B % 70 9 o 346 P R 5 AR, k3 B 4B I g L UK
U R 0 s TP DT 2 ) 4 ok B B B R L A
G BT A R B4 %) 2L, 8 I R P R T A
Ui 5 1 17 B2 7K -, el A R B2 A L 1) i B 1k Ol AR E
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