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[ Abstract] Objective: Study on the mechanism of Tongfengning in promoting uric acid excretion from
the perspective of urate transporter and mRNA in renal of hyperuricemia (HUA) model rats. Method: The 80
sprague-dawley rats were randomly divided into two groups, the blank group with 20 rats and the model group

with 60 rats. Rats in model group were established as hyperuricemia (HUA ) models by intraperitoneal injection
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of oxonic acid potassium salt (OAPS) and intragastric administration ethambutol hydrochloride (EMB) once a
day for 21 days. After successful modeling, rats in the model group were divided into the model group,
Tongfengning group and benzbromarone group, with 20 rats per group. Tongfengning solution (15.3 g-kg'-d")
was administered to the Tongfengning group by gavage feeding. Rats in benzbromarone group were administered
5.2 mg-kg'+-d' benzbromarone suspension, whereas those in the blank group and the model group were
administered the equivalent amount of normal saline for 21 days. On days 14" and 21* following intervention,
urine, blood, and kidney were collected from rats, serum uric acid (SUA) and urinary uric acid (UUA) levels,
blood urea nitrogenand (BUN) and creatinine (CRE) levels and the expression of urate transporter proteins and
their mRNAs of all rats were detected by enzyme-colorimetric method, urease method, sarcosine oxidase
method, Western blot and Real-time quantitative PCR(Real-time PCR), respectively. Result: On days 14" and
21" following intervention, compared with blank group, SUA, CRE and BUN Ilevels, and urate transporter 1
(URATI1) , glucose transporter 9 (GLUT9) expression increased (P<0. 05, P<0.01), whereas UUA level, and
adenosine triphosphate-binding cassette transporter protein G2 (ABCG2) , organic anion 1 (OAT1) , organic
anion 3 (OAT3) expression decreased in the model group (P<0.05, P<0.01). Compared with model group,
SUA, CRE and BUN levels, and URAT1, GLUTY9 expression decreased in Tongfengning group and the
benzbromarone group (P<0.05), whereas UUA level, and ABCG2, OAT1, OAT3 expression increased (P<
0.05). Creatinine and BUN levels decreased in the Tongfengning group (P<0. 05, P<0.01) , with the trend
much better than the benzbromarone group (P<0.05). On day 21*, except for the BUN level did not change
much compared with day 14", all the rest indicators got improved obviously. Conclusion: Intraperitoneal
injection of OAPS and intragastric administration of EMB can cause HUA models with renal dysfunction.
Tongfengning reduced URAT1, GLUT9 mRNA and protein expression, and upregulated ABCG2, OATI,
OAT3 mRNA and protein expression in the rat kidney, which may be one of the mechanisms of promoting uric
acid excretion. Tongfengning has a certain protective effect on renal function.

[Key words] Tongfengning; hyperuricemia; kidney; urate transporter; rats
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A R (24+2) °C, FHXE FE 45%~55% , 15 JH]
W (12 h/12 h), 53 58 5%, A ARE , S5 s W 4l
YA IE S SYXK (1 )2014-0006, 7% 52 56 28 48 4t h
B2 K4 s e 25 51 s b ME (e B2 [ 2019 112 31
THFH0175),

1.2 259 AT FTHREAR . LRE I
AR R S RTINS e B,
A 3:10:2:4:5:5:3:5:5:7, DL R 2GRty
e P s 2 Ko [ I s R it e R P R 2K
)2 B b 2 5 8 B E A IR B e . R A
T W A B B R 2 RE R oK R
241 2~3 cm, 50 30 min; 76 R k& B, BN K
R4 30 min, 2 25 42 29 250 mL 8]t 5 i 7K 3
R R AT o R, D KR
30 min, % 25 ¥ T 43 29 250 mL 8] H 5 % FH e 25 &
I KRR AR B H 252 g-mL' W, T 4 °C
PRAF 25 5 20 TR £ BT BE (EMB) Jr (BT M B AR 2401
H AT LS T13H603) , EMB ¥ Wl % - BUR
S Y E N (CMC, W 8 g- L") % i 100 mL il A
EMB #} K 400 mg i 2) , B il s B2 4 ¢ L' AU
W PR TR R (PR E R 2 K2 IS 1409867)
TR IR B VR R 5 BUCMC (8 g+ L) I ¥ 100 mL
TN B 3 A 200 mg TR AT, T il A ot 2t vk 0
2 g LW

1.3 5 SEWRRRAD , CMC( BT hir T A b Rl 4
ety A BR2A W) HE5 43 51 C1503044, H1528011) 5
PR I 5 355 &, CRE M & , BUN IR &5 (7t 2
AR W TR BE SR, S 4 ik col12-2-1,
CO011-2-1,C013-2-1) ; URAT 1 #i 44 ( A H i = /& 4
Yy R A RS AL IS 14937-1-AP) , GLUTY $i f&
(3 [E Abcam 2o H , #it 5 ab190929) ; OAT1 Hi /& ,
OAT3 #i & ( 32 E Santa Cruz Biotechnology /A ) , it
S5 51K sc-161977,5¢-293264) ; ABCG2 Hi Ak ( 5 [H
Cell Signaling Technology 2\ H] , it %5 4477s) ; -l 3h
#E H ( B-actin) L 1A ( 32 [E Proteintech Group A A , It
45 66009-1-1g) ; BRAR 1 A fL Y1l (HRP) A5 ic F 41 e
B PEERHE 1 (1g) G, HRP 41 [l 1gG (3% H EarthOx 24
") L 45 43 51 S8 E030120-01, E030110-01) ; trizol &
RNA #2 Bk ) & L %6 % 5 7 & . ChamQ SYBR
qPCR J I i & 4 (v [ g e o E R A P R B A FR
2] S 439 15596026,R123-01,Q311-02)
1.4 U#F RE-52AA AUJER 28 &AL (p 11 W0
AL AL S T ) 5 5417R AU o B 0 AL ( 1E
Eppendorf 23 7 ) ; ELX800 % 4 [ 5 if§ A5 4 ( 52 [H

BioTek 22 7] ) ; 9700 %I %t K ¥ 34 4% ( 32 [# Applied
Biosystems 2 ] ) ; PowerPac™ %I H, 7k 1% , 690BR0068
27 B 55 E R G- AL, ChemiDocXRS #44k,
R OGEE LR F 58 (3£ [E Bio-Rad A F] ) o
2 FHik
2.1 st S XTI R R AL B T Rk
s 80 HUME 1 SD K R B HL 4 25 1 K B 20 H i
BB 60 H o 5K R LA 200 mg- kg 48 8 R 40 1
W (OAPS, ¥ J¥ 2y 25 g- L) I8 Jis 1 4% #1250 mg- kg
EMB IR SR H , 8K 1K, # HUA B RD |
5521 KRB, 7 R BRUIR BE SR il 46 I SUA 3E 47 A5 7Y %
FE o B SCHRGERE R A i 3 S 5 R
DL SUA JH i/ S i 8 s pm it o i B ) s, BE HIL
Gy R RERLZE i R T A ORI S A, R AL 20 L
KT AT 153 gokg' - d M THRHESY , KR
P4l T 5.2 mg-kg'-d' R S EIREWMERS , 24
MBI AL SRR, BR2K, B T4
VIR, HESE21 do S 4ERRRR 8 1Y & IR R AR B =5
FIALAh, A A AE 45 25 T 1Y W) B, 33 4k 22 45 7
200 mg-kg' OAPS Ig i 11 41 #1250 mg-kg' EMB &
RS .
2.2 AR TS 14,21 K A R A
FHRKRRBE,IFSABEVER 10 L KR, H
3 mL-kg" 10% 7K & S N I T 56 BRI, 47 18 3 3 ik
KAl , 3 000 r-min” B0 20 min J5 43 %% 1fiL 7 , -80 °C
TRAE 5 T UK b PRl AR BB U, 2 B JEE, A B R K o
Ve T, 4 WA UR A e A -80 °CLRAT o
2.3 ORI KR SUA,UUA &/ REZ
Ty BE B AT AN, 42 HE T L €0 72 A5 0 2 485 K B SUA KT
FilJ5 45 40K B SUA, UUA & &, B 4R 3 43 4 3
Gl A AT
2.4 JREGZASIK B BUN & i SRHAIZIRE
B AL, ¥ MR it 325 A6 D T 791 5 4% 2 K BRI BUN %7
i, ELRHERAE S AR A R S Ul B AT
2.5 AR FE LE LA KB CRE & & RIHZ
Ty e T b A, 42 B UL 220 I Sk ol ok A 0 1 990 )5 4% 21
KBl CRE & &t , B4R #4244 5 3 500 & vl i
HEAT o
2.6 MR ENE E (Western blot) £ il kBB IE
URATI1,GLUTY9,OAT1,0AT3, ABCG2 % [ iy % ik
TV B S 24, B 100 mg 4L U A
RIPA %4 f# W 1 mL, K I % % 30 min; T 4 °C
15000 remin™ B.0> 15 min, B E G EIAS B4 A iR
BCA i 7 & vd W 45 #4785 1 o 5 3 AT 8 AR E
. 81 .
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AL 30 pg A EAE BEATBEIC UK . B RS LT
TBST ¥ PVDF JiJ5 & T B AW h , Z W E 2 h;
5, TBST YA 3 UK, 4K 10 min, LA —$1 T
fE W (URATI 1:5 000, OAT1 1:200, OAT3 1:200,
GLUT9 1:1 000, ABCG2 1:1 000, B-actin 1:5 000)
L4 °CHEE ;A TBST ¥k K 3 W, & Ik
10 min, ¥ & & T = $T T F 8 (HRP = $T % IgG
1:1J7 ,HRPEH R 1gG 1:1 ), ZHMWH 1 h; )5
F TBST P 3 ¥k, £ K 10 min, $f PVDF i & T 1k
2R ICARAL L N B, B E R 1 mine R E
Image Lab FPFF2 ¥ X 45t 47 i fg e %, ) 45 |
1) 2% K BEAH

2.7 SEHFYEOGE i PCR(Real-time PCR) I K B
¥ lE URAT1, GLUTY9, OAT1, OAT3, ABCG2 mRNA
M RiE He MR trizol Bk R & U b AR O ik
HEAT R RNA I B4 41 RNA BEA F ok b i Ak
iR ~),4 °C 13 000 r-min™ & 0> 1 min J5 &K %A
F B LE P, H ddH,0 K % 18 pL, fil 4xg DNA
wiper Mix 6 pL, 2 2J it A Real-time PCR{¥,42 °C,
2 min; BCH B0, A N SXRT Master Mix 1
6 wLIE%J,50 °C 15 min, 85 °C 2 min #F 17 RNA i #%
S LSS R B N ddH,0 30 L, IR 2 i T -20 °C A4
A7 5 #2328 70 156 B 45 e ] Real-time PCR J b 1K £ |, ik
A PCR Y™ 8§ A o, 2 1 4% 1 7 94 °C 5 min, 94 °C
305,58 °C 305,72 °C 20 s, 3£ 30 N6 B ; Bt JIE i it
Ji FEL UK 46 5 - B IXTAE 80 mL ¥4 i 0.8 g B g bl , &
W JE A gelred #% R 44k 10 wL, B I1XTAE 10 pL {5
N H VKR 5 R BB R U RV 20 R R A B
VKR T, S T S R T A LKA 120 V
VK 30 min J&5 , $EAT BERC BUAR AT I . 51 ) 22 FE AR A

WAEY TRA RN A HFETERITSE R, 5975
31,

®1 51MF3

Table 1 Primer sequences

5149 FP A (5-3") K /bp
URATI |9 GGTGGTGGAGTACAGTGAGAT 112
T GAACGGCACAGTGAAGAAGT
GLUTY |9 GCAGGTCATCACTGTCGTTATC 218
Fiif AGCCACCAATGAGGAGAGGT
OAT1 i GAACTTCACTGCCGCTATCC 194
Fiif CTGTGACTCTGGTGCCATTG
OAT3 ¥ GCCTATGCCATTCCTCAGTG 179
Fiif TCCTCCTTCTTGCCGTTGA

ABCG2 | AGCCTGTATATGTTACCTCGTTCT 413
T CACCGTCCTCTTCAGTCCTAA

GAPDH | ACGGCAAGTTCAACGGCACAG 124

T GAAGACGCCAGTAGACTCCACGAC

2.8 GiitsA4rHr R FH SPSS 20.0 F 14 Xt 52 5 %
PEHEATGE T2 o0 T BB DL s o, 2 AL
bl 35 SR B TR 22 07 22 43 7, 2R 1) L 3 T 22 55 IR
LSD ¥, J7 22 A 55 i i | Tamhane's 72 3%, A P<0.05
hESEAGIFFE L,

3 &R

3.1 %R PR R I AE A B K B SUA, UUA & 1t 1 5%
M TS 14,21 K, 55 HA LK, B4 SUA
This, UUA 35 FE AR (P<0.01) ; 5 A R 21 LR AL, I I
T YL M IR B 4 SUA F# I, UUA & 3 7t 3 (P<
0.01), Hm M 7 40 T 4R R4 (P<0.01); 5T
FAS 14 K R, THEE 21 KRR T4 R R
41 SUA & i ¥ 0] FEAIC, UUA & & W] i i (P<
0.05,P<0.01). WL 2,

£2 BRTXNIEZHARTHE 14,21 X SUA, UUA S EHIE I (F+s,n=10)
Table 2 Effect of Tongfengning on contents of SUA and UUA on 14" and 21* days of intervention in rats of each group(x+s,7n=10) wmol-L"!

) SUA UUA
21 5 /g kg!
914K W21 R % 14K 21K
= - 115.00+11.53 118.20+4.51 1371.59+32.57 1367.55+15.88
A - 268.67+12.96" 262.00+9.81" 1002.69+4.23D 981.70+2.81"
9 KT 15.3 154.3342.3229 143.33+4.4323% 1193.80+31.2229 1214.43+30.77%39
R T e 5.2x103 186.00+1.46% 185.11+£36.4229 1148.89+1.09% 1196.89+29.78%9

52 A4 VP<0.01; SEBIRIA] L 2 P<0.01; 58 D4 48 Y P<0.01; 5 AR 4158 14 K HLHK Y P<0.05,”P<0.01,

3.2 X e PR R I AE B K B CRE, BUN & & [ 5%

o TS 14K, 55 A L A4 CRE,BUN

35 T (P<0.01) ; SRR AL 4, 9 AT 41 CRE,

BUN & & B @ F& 1% (P<0.05, P<0.01) , X 1R I [ 21
. 82 .

BUN,CRE 5 RIZ0 o i k2 7 SR IR G A
Fb 45, 9 X7 2 CRE, BUN . 2 F& AKX (P<0.01) ; i
21K, 55 04 K, A4 CRE,BUN &% &#
F I (P<0.01) ; 5 AR 2 LA, i AT 41 CRE,
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BUN HH I FEA{IX (P<0.05, P<0.01) ; AR 5 [ 4] CRE I FH AR (P<0.01); 5T 14 R L&, T T4 21
T B BT 5 (P<0.05) , {0 BUN SR A1 40 6 i & M KI KT 41 CRE & = B PR (P<0.01) ; K B
25 5RE DB L, AT 41 CRE,BUN & & ZH ) BUN,CRE % i i 3 F+ 55 (P<0.01) . WLE& 3.

£3 BRTXEEXRFME 14,21 X BUN,CRE & BRI (¥+s5,1=10)
Table 3 Effect of Tongfengning on contents of BUN and CRE on 14" and 21* days of intervention in rats of each group(x+s,n=10)

BUN/mmol-L! CRE/pwmol-L"!
20 5 /g kg!
514K H21K o514 R ERIDS
A - 7.17+0.21 7.19£0.18 32.26+3.62 35.25+2.80
[ - 11.87+0.58D 13.19+0.60" 57.33+£12.75Y 62.06£7.16Y
I KT 15.3 8.36:£0.1829 8.31:£0.09%% 36.85+11.40%% 31.24+6.4434:9)
IR 5.2x107 12.20+0.45 13.87+0.449 60.92+9.30 73.38+8.982:9

S5 AH R VP<0.01; 5B A Y P<0.05,VP<0.01; 5 4R DR 4H L4 Y P<0.01; 544055 14 K L # ¥ P<0.01,

3.3 X ¥ B URATI1, GLUTY9, ABCG2, OATI, : '

OAT3EFFILMLM  THS 14.21 K, 5% A4l . S
e, BRI 40 URAT1, GLUTO 45 11 6 35 B B IH i (P
<0.05),ABCG2,0AT1,0AT3 % 1 %5 B TR (P
<0.05); SR A LA L M T A SRR T A
URATI, GLUTY # H % ik W] & T % (P<0.05) ,
ABCG2,0AT1,0AT3 & H £ ik B & T+ 5 (P<0.05),
IR R T 4L TR D B4 (P<0.05) ; 5 T Hi%E 14
RHE, T HE 21 KR T4, KR5S AW
URAT1, GLUTY & 1 % i5 B] & T K& (P<0.05) ,
ABCG2,0AT1,0AT3 & [1 £ iAW 2 7+ &5 (P<0.05) .
VLA 1,2,% 4, pB-actin

URAT] e S—— s 50 kDa B2 SAFNXRRBHEEEEZEORIZEIK
Fig. 2 Electrophoresis of urate transporter protein expression on
th 5 .
GLUTY  — . — — 5% kDa 21% day of intervention

3.4 X ' WE URATI, GLUT9, ABCG2, OATI,
OAT3 mRNA £LMWEm T 14,21 K, 55
M4 %, BRI 2H URAT1, GLUT9 mRNA ik B i
F+ 5 (P<0.05) ,ABCG2,0AT1,0AT3 mRNA % ik ]
R (P<0.05) s SRR 4 T AL S R IR T
% 41 URAT1, GLUT9 mRNA % ik B i F f& (P<
0.05) , ABCG2, OAT1, OAT3 mRNA 3 ik W] i FF &
4 sbuip v SRR (P<0.05), H 9 KT AR T AR S B 20 (P<0.05) ;5
A&?Ezﬂ_Bﬁﬂiﬂ"fcﬁmiéﬂ_D‘;M@;@ME}) F I 14K LA, F W 21 KR T4, R0
E1 %éé*i‘ﬁ% 14%@@%;%%1@52@;‘3@% 411 URATI, GLUT9 mRNA & Jk W & T B (P<
Fig. 1 Electrophoresis of urate transporter protein expression on 0.05) ,ABCG2, OAT1, OAT3 mRNA ik B & T &
14" day of intervention (P<0.05), WK 3,4,55,
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F4 BRTIEEFHE 14,21 X URATI,GLUTY,ABCG2,0AT1,0AT3 E AR IZMH I (x+s5,1=10)
Table 4 Effect of Tongfengning on expression of URAT1, GLUT9, ABCG2, OAT1, OAT3 protein on 14" and 21* days of intervention in

each group(x+s,n=10)

URAT1/B-actin

GLUTY/B-actin ABCG2/B-actin

2 5] /g ke
14K H21 K 14K 21K 14K
= - 0.210.06 0.23+0.04 0.27+0.06 0.32+0.05 0.75+0.08
LY - 0.73+0.08" 0.77£0.08" 0.69+0.05" 0.71+0.05" 0.26+0.07"
9 KT 15.3 0.31£0.07%9 0.27+0.08%34 0.39+0.05%9 0.34+0.06>34 0.52+0.06>%
IR 5.2x103 0.59+0.07? 0.48+0.082% 0.55+0.04 0.48+0.07>% 0.32+0.062
ABCG2/B-actin OAT1/B-actin OAT3/B-actin
2 541 Flit /g kg
H21 K %14 K H21 K H14K %21K
ZH - 0.68+0.07 0.70+0.09 0.74+0.08 0.72+0.09 0.69+0.09
A - 0.28+0.08" 0.29:0.08" 0.27+0.06" 0.32+0.05" 0.31+0.07"
I KT 15.3 0.58+0.06234 0.56+0.052% 0.64+0.06%3 0.59+0.072% 0.62+0.06234
AR 5.2x103 0.40+0.0624 0.38+0.062 0.45+0.0624 0.38+0.072 0.42+0.07>%

TE: 5% A BV P<0.05; SR AL P<0.05; 580 B4 LA Y P<0.05; A S 14 KBV P<0.05(K 51H) .

URAT1 112 bp

GLUT9 218 bp

ABCG2 194 bp

OAT1 179 bp

OAT3 413 bp

GAPDH 124 bp

A B C D
B3 HAFTHE 14 RRBEBFIZE mRNA RiL Bk

Fig. 3 Electrophoresis of urate transporter mRNA expression on

14" day of intervention groups
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Y1 LA Ry 32 0 FRE , JF A 2 R O Jk 32 IV FE 1 2
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OAT1

A B C D
B4 HHEFME 2 RRBREFHEE mRNA RiARK

Fig. 4 Electrophoresis of urate transporter mRNA expression on

14" day of intervention groups
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x5 BRTHEATHE 14,21 K URAT1,GLUTY,ABCG2,0AT1,0AT3 mRNA & ik B §00 (F£s5,n=10)
Table 5 Effect of Tongfengning on expression of URAT1,GLUT9,ABCG2,0AT1,0AT3 mRNA on 14" and 21* days of intervention(x =+ s,
n=10)

URAT1/GAPDH GLUTY9/GAPDH ABCG2/GAPDH
215 il /g kg — — —
14K 21K H14K 21K 14K
= - 0.13+0.09 0.14+0.09 0.25+0.10 0.27+0.09 0.82+0.12
Y - 0.79+0.14Y 0.71£0.15Y 0.85+0.11Y 0.82+0.17Y 0.33£0.12"
IR R 15.3 0.29+0.112 0.21+0.1023 0.34+0.07%3 0.3140.1023% 0.72+0.1329
PR T 5.2x107 0.41+0.129 0.37+0.09% 0.57+0.07 0.55+0.11% 0.42+0.11
ABCG2/GAPDH OAT1/GAPDH OAT3/GAPDH
219 Fl /g kg!
21K 914K W21 R %14K H21K
2 - 0.8440.03 0.87+0.14 0.86+0.08 0.64+0.07 0.65+0.08
LY - 0.314+0.01Y 0.36+0.08" 0.34+0.06" 0.26+0.06" 0.23+0.07"
IR AT 15.3 0.774£0.0223% 0.71£0.07%9 0.76+0.12239 0.51£0.10%» 0.59+0.0823%
HEVR 5.2x10° 0.50+0.03% 0.42+0.09 0.47+0.049 0.34+0.06 0.40+0.06%

PRITAT , 3497 98 R s iR T I 35 107 3 0 R 3 ookt

AR B 2= WF 58 O WA, PR R 38 4 18 IR 7E B /NS
FEW W IR R R eHEZE, L,
URAT1 Sk JR 2 B 85 28 4 1A, 6 5 0% 05 PR 1% vl il
H AL BT B /N L 20 i HE ) N A e
GLUTY L 2w bk iz AW R IRz E N, 7
BT ST Y /0N T IR R 1 W OAT L 7
B S A 0 N A Y RSB, A DR TR LA R
[N -0 N = W N = A RO i A SV S (R (22T R
OAT3 2 IR #h i B 11, F 8 4 A 130 il /8 ok
JE AN, 25 A1 J8 /N 6 DR R 0 B, B 2 5 R R
53 s ABCG2 & — BRI 1 45 G ik is 1, K
I AE TR TR O N IR 2O T, 2 5 IR R Y HE
TN B b T i R R IR AS B, URATI,
GLUTY # 1 5 mRNA 3£ ik J+ & , ABCG2, OATI,
OAT3 % H 5 mRNA F k&K,

g5 AT IR  URBUZH TA R R R TR INLRE W e Py A
1 B LR A 5 ODE IR B2 k3% 38 & URATI,
GLUTY & 1 5 mRNA % ik J+ & &2 ABCG2, OATI,
OAT3 % 15 mRNA 3K FEAL MY 58 Z [0 IR A7 7
B NAER IR

ARWFFEERER 52 A R, B4R R
SUA Jt & , UUA F# 4K, 5 IE URATL,GLUT9 1 5
mRNA % ik FF & , ABCG2, OAT1, OAT3 & 1 5§
mRNA ik F& A%, B HUA #8 K B SUA JF i 7]
fit 5 B IE URAT1, GLUTO i & 3k BUR R 19 5 M Uk
Hahn & B E ABCG2, OAT1, OAT3 33 1% 6 35 35 R iR
SRS . SR T T IIAR 14,21 KR KT

ZH K il SUA, CRE, BUN [% 1% , UUA T+ &5 , B IF
URATI1,GLUTY % H 5 mRNA %A%, ABCG2,
OAT1,0AT3 % 15 mRNA ik I & , F W KT
Al 1 N M URAT1,GLUTY % 5 mRNA %3k, |
5 OAT1,O0AT3, ABCG2 & 1 5 mRNA ik, i
00 PR 1R 7 W A, A 3 PR TR HE W T R 4 B PR TR Y
YER . Jd K 105 21 RAOE T4 14 K, Ul A 76 —
2 Bsf 8] 98 B P Bt T TR ) A9 ZE K B AR A
R R Y BRI A, X 4 s i R B3k b 253R 97
HUA B}, 5 B RF M 2 — Bet s O 4. HAE
15— FR 0002 BB 2 K RS 25 141 CRE,BUN T,
Uk B s T S R R TR IR A AR TR O T T R
57 HUA A0 AT Y B — 5 R B 1 B 3 iR KU 1
FilJ5 i 3 CRE, BUN FEAL, Wil W] 7% 05 A A — &
T4 B e e -

NIRRT 20 5 25 W) D ka3 A L i 07 R HE
LR T AR BRI M, (O BOE ) id 2
CHIRE FIR I BEAL BRI T
M5B AR A4 BEA R =W AL, BRIES pling A 45 19
B AR A TE WA T, 4 R R RT ) B GE bk, P A AR
AR /N HE 5 RS AT R KB AR E K
PRI, Ak 2 A 0 22 P55 28 JU AT R KUBR IR, (b e R T
IR = HEATK,NMEF"EM . 2Jrdkz:
FINE HE b 2 Ty, il A2 K A KR IE B 2
AL IR E . AR 2 B s R L A
J5 22 Wk vh 24 BA A 0 PR HE A L, AT IR HU A B
RIS ) SUA & hit o 1) U 4 4K 25 7K JI e 4 e mT A
KU IE URATT mRNA #3527 B i B 58 al 4
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il B I URAT 128 (1 #3817, 4 8 /K 3 ey mT i
/N BRUPR TR HE ME 227 23 D T RO 1T O K B
URAT1E A, [ OAT1,0AT3 & A £ ik, 2 KR
PR HE I

AW 7E il 1 | KT X HUA B ALK B SUA,
UUA & Bﬁ'%‘HJIJ? W2 +h e 1o K25 11 e mRNA &35
S 1 S -T2 i T N T T N = 1
URATI,GLUT9%§15_<,J:iJ§JABCG2,OAT1,OAT3%%

ik, DA gk BRIR HE W o (B A7 7E — 28R R Z &b,
FﬁJ_FHEI’JHUAthM%ﬂH‘JT e ot X |V NG T =T
1 1ML 98 PR R A, A X6 9 LT 2 A 2k ] DR R A=
B 7 oK B AR SUA #EAT 5T, & Ja ¥ it — 20 58 3
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