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WE B/ K H3EE T Bt 4R 8 45 I8 B 9% (nonalcoholic fatty liver disease, NAFLD)
JT 4@ oL €, % B ALEE (cytochrome oxidase, COX) & ik ey ¥ mbLhl, FHik B SPF & Wistar X X 40 2,
BT RS K 5 40,07 B 40 ARV TR S A A B a4, KA SRR AR KR
Y8 NAFLD A 4 BB hah A 58 4 B FUFER A THELMAG 251 mLM00 g # § 4
%, % 12 B at, R R i F RSB R N (RT-PCR) M 52 & 52 36 28 AT 4 i, COXI,COXII mRNA % iA , West-
ern bIot mEA e COXIZR G Rk, R &41 NAFLD XK ST a0 COX Rk ¥ ik, 2 hy T s, &
Bt T 4 COX KA A RRIARE I &, HAEA L AT 24 B 741 COXIIMRNA &4 3% (P
<0.01); 254 B 4 COXIMRNA & ik & T4 A ARSI M (P <0.05) , SAEA A b4, xf R 25
M Phh A Jr 28 24 B 7y 4 COXIE & Ak K-FFt & (P <0.01); B4 B 7 COXIZRaRE & THMA
AR TRy (P<0.01). 458 & NAFLD #4269 /5 B8, 38 ALK 7 7 AR AN BT B8 &
2, TR S K FIF a6 COX F A RTF, - R FMH T HAE T #56,
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Effect of Syndrome Differentiation Intervention of Chinese Medicine on the Expressions of Hepato-
cyte Cytochrome Oxidase I, II, and II in NAFLD Rats LI Yun-cheng', ZENG Fang®, DING Xian-
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ABSTRACT Objective To study the mechanism for syndrome differentiation treatment of Chinese
medicine (SDT-CM) on expressions of hepatocyte cytochrome oxidase in nonalcoholic fatty liver disease
(NAFLD) rats. Methods Totally 40 Wistar rats of grade SPF were randomly divided into 5 groups, i.e., the
normal group, the model group, the control drug group, the drug A group, and the drug B group, 8 in each
group. The rat NAFLD model was induced by high fat diet. After 4 weeks corresponding drugs (1 mL/100 g)
were administered to rats in the control drug group, the drug A group, and the drug B group respectively by
gastrogavage. At week 12 mRNA expressions of COX I and COX Il in the liver cells were measured in each
experimental group by RT-PCR. The expression of COX I protein in liver cells was measured by Western
blot. Results The expression of COX in liver cells of NAFLD rats all decreased in each group. And the ex-
pression of COX in each drug treatment group increased to various degrees after drug intervention. Com-
pared with the model group, mRNA expression of COX Il increased in the control drug group and the drug B
group (P <0.01). Besides, mRNA expression of COX Il was better in the B group than in the A group and
the control drug group (P <0.05). Compared with the model group, the expression of COX I protein in-
creased in the control drug group, the drug A group, and the drug B group (P <0.01). And the expression
of COX | protein increased higher in the B group than in the A group and the control drug group (P <0.01).
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Conclusion

In the late stage of NAFLD, Chinese herbs of resolving phlegm and removing stasis, clearing

heat and eliminating dampness, nourishing Gan and tonifying Shen could improve expressions of COX in
NAFLD model rats, significantly higher than the effect of other therapeutic measures.
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AW 8 45 % I8 7 4 9% ( nonalcoholic fatty liver
disease, NAFLD) J&— 28 JHF 41 41 2% U2 5 0 G 1 i
S AE2EARL, H TG i £ R S A I R e B 2R A R, FE
NAFLD [, #2847 16 46 JIF I X i 17 7R 1) SR AL
AR BRERS, 17Hi 107 1R 1) A Ab S S B T e b Ak B 4R
1k, 40 i1 {6, & % fL 1 ( cytochrome oxidase, COX)
JE TR RE ) W TR0 o AR FH =
DAL 0 K BRI 7 IS TR, 32 P 3 B S SR 5 T e
v (RT-PCR) .Western blot il 77 i, ok W%
25 E T Wit iF COX 1T, COX I mRNA % 3k Al
COX I FHHZEIBRIR .
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1 ¥ PEELSPF 4% Wistar K 40 H, Wil
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1404160003, % 7] JIE 5. SCXK ( #7) 2014 - 0001,
ARSI R E R Y AT A SR IR

2 29 XERE W el i SR OE S S B T
A AP R TT B B2 T S AR, A5 P S
15g k20 g W15 g BFHIE15 g,
NAFLD 2591 (A 75 ) A B A e 3 i A s AR
FRBIOR, Ak %61 156 g IRE 15 g #1159
#5159 12159 HA15g FH 10 g;
NAFLD J5 #1254 (B J7) A BRI ¢ T AR  Ah 23
FFEDRG A 15159 WEE15 g Fi5E15 g
ER20 g HBR30g AEIE20g ARAT15g M
220 go A.B JFI4LECK B Tl R4 5 72 455t
B A RO i R BT S T S S T 240 i, A 2 Tl
PR B A, 55 50 25 41 24 R 200 % ¥ B2 1) 7K Rl
I H A = e i 790 2 ) 45 o

3 FEN KA EE SR s aln Al
RNA i3 £ B0 7 &, 1 B Generay A ] ; RNA
guard Reagent iX5fl| ity { 5% £ Y TREARA
A3 DNA J3 F i br i B A st KB A2 F]; COX
I .COXIN 5 # e FifgA: T4 i St i COX I Hifk
I 5 -Cayman /A 7l ; % 1 Marker 1§ H Generay 7
Al PR 196 Pk, 1l B RO AR A Y TARARA

syndrome differentiation treatment of Chinese medicine; hepatocyte cytochrome oxi-

5 R Bk, W B E TR R Tl 2 B 5 4 i M B B
AT . AR E G 0L, TGL-16G Y, I
#2255, PCR Y, Biometra /A &5 % 4h 0 66 i,
UV-755B %I, kG 2% B 24 A s A FR 2 w5 5 A iR
WLk 5 EERMEANER ) s 4 B4 44 Quanti-
ty one,BioRad A ] ; B G RS, H AR A A H];
DYY- 4 RUF AR A KA, LIS —ilak)

4 Jrik

4.1 ZhWiard ¥ SPF 2% Wistar KB 40 H,
FRFEALECT- 3155 5 4, B IE 5 4 BRI X IR 2
W 259 A T 259 B T, R 8 H.

4.2 ERIFNEZ) SROCGHK3 A wIENR T
BOAL, BRIER 480, R w BE et (B et i e il < ok

Lz FIURLARDREIN 15 % S (2 % A RN B 5 % Y 2
B MR, HEYOK . SEBEE 4 Ji )G BRI A A= 2
£57K1 mL/(100 g - d) #E 5 ; X B2 i % BR 25 4
1 mL/(100 g - d) # H ;3697 A A MARGIT 259 A
J51 mL/(100 g - d)#EE ;3697 B TALMAGIT 259 B
771 mL/(100 g - d)EE 2 A2 R dke s g e .

4.3 BBt TORERss 12 A (RIRER 8 J&) I, it
FUMEALFEA B, TP B4 I B 1 g BFALZUAAT TR
RGBT -80 CLIR KA, LI4& Western
blot £ l; Bt 1 g JF 41 211 RNA guard &1 T+
-80 C k4, i RT-PCR #6: ,

4.4 RNA H#i#2#1 RT-PCR  H( 50 mg AF4H 4!
A RLT % 500 pL 213, 219 56 C i &
2 min, JilA 250 L Jo/K 21 IR 4] ;% GenClean
A 2 mL YRR B 700 b B AT ZIRT
8 000 r/min &L 1 min; 37 2 WA H R K, B
500 pb RW ¥ W m A #: , Z R E 1 min,
10 000 r/min & 0> 1 min; 3% 2 04 45 o % W,
500 wL RPE %W 24, % {10 000 r/min &5 .L»
1 min; 72 EE IR, £ 10 000 r/min &0
1 minPLZLBRIRIE ;4% GenClean #1/it AJC RNase 15
Yuft) Ep 4§, B 30 pL DEPC-H,O il A4 i iy v
J:,50 C L E 2 min, =&~ 10 000 r/min, & .0
1 min, PEWLAE RNA, 5N T E B RNA &
AT A se0lA 20 HULIE N 1.8 ~2. 0, UL B RNA Ji
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AU IS RNA R7ET -80 C,

4.5 WikEg4 R cDNA  FakHl & 8] 45 (eD-
NA 4 R & K1622 ,Fermentas ) #47, B RNA
5 ug Jin A oligo (dT), 1 uL, it DEPC-H, O #} &
12 pL,70 C 5 min; LA 5 x W ZZ vl 4 b A2
HIREEMHI A T 1 wl.10 mmol/L ANTP B &
2 wl,37 °C 5 min; il A M-MLV 3% %% 5 1 ul,42
°C 60 min.72 C 10 min 4 “C{% |k ,cDNA F=¥{§A1%
F-20 C,

4.6 HMFBW PCR Y1 iR GenBank H
1 Rattus norvegicus( Wistar) mitochondrial ge-
nome sequence i [} Primer3 #4751 4%t

COX II L i# 51 % ¥ 5. 5 -CGTCTCAACTTT
CGGGAGATGGTAC-3', T il ¥y %l: 5'-TTT-
GATTAGTACTGT AGGGTTAATG-3'; " 14 H Bt K Jif
372 bp; COX I L5917 %:5'-ATTCACCCT-
TCTAGTCAGCCTGTACC-3', T i 5l ¥ ¥ 4. 5'-
TGGGTTTGCTTTTTCGGAGTATAAG-3'; ¥ 14 H Bt
KJZ 4 1001 bp; N XFHE B-actin 51#F51: .5’
- AAATCGTCGGTGACATCAAA-3', T iif: 5" -
ATCGTACTCGTGCTTGCTGA-3', ¥ 14 F Bt K JiF hy
270 bp;COX 1 .COXII } B-actin PCR Wik % : vk
AT ERAE, KA ddH, O 37 wL.10 mmol/L
dNTP 1 pL. 10 x Tag-buffer 5 pL.,25 mmol/L
MgCl, 3 pL.20 wmol/L Primer ( FiE514) 1 ul.
20 pwmol/L Primer ( Fi#514) 1 pnL.cDNA 1 plL.
TagE 1 plL; FES.C RS, ATEIMY, 2 50 pl. 2
N B4 B-actin ,COX Il i) PCR iz f7F2/5:94 C i
5 5 min;94 °C 25190 5,56 CiB k90 5,72 C
ZEAH 60 5,35 MEHF;72 °C 7 min,4 C{2 Lk ; COXII
) PCR 2112 F:95 C FiZEE 5 min;94 C Ak
40 5,56 CiE -« 30 s,72 CIEff 70 5,30 MEH;
72 C 10 min,4 CHFik, B H™% 10 pL RS
BEGAE, (10 mg/L) J& , 547 1 % Bht N B Jiss v 9K, 3
EERE AR RGN UK A A TR EE 4, 5 B-actin
FrEAT He g, F LT AR I 2 m COX T .COXTI
MRNA X R K

4.7 COXI HEHFEiL RH Western blot £
M, WA 2 21 200 mg it A 800 pL 1 RIPA (&
PMSF) HY2# , B Tk 53,4 “CF 12 000 r/min
B0 5 min R, EAEREE, 50 ng S 1 x
IEESE IR &, WK 2 3 min, 8K (7 ME T RN
P e e s LK , 5 B 2 R 4T 4k R, B AT iR R
AR R FRRshE A 1 h, 4 CEHER K TBS

PR BRPS , AP B COX T ik (1:250) &
2 h, IRV S A BRAR i AR AL B 45 5 SE P 19G
(1:4 000) & 2 h, P A7 &R A,
XL B, &'tk AW EIR RS
D7 £ 45 5 25t BRI EEAE, Tl 45 5 bR 15 5%
MRS EE BE

5 SiiteEdiik R SPSS 15.0 #fbab B, i
HHROR x £s FOR R R 22007, 5 255574
ZH [BIW PR LL R H LSD R, 2585535 4HL Bl T 4 LE
WM Tamhane's T2 X5, P<0.05 NERESR
THEEE L

# =X

1 HH KA COXI.COXIT mRNA ik
FEAc (1,36 1) S2Iss 12 JEI, TF 4 4H 4 COX
II.COXIT mRNA kiRl = (P <0.05, P <0.01),
2325 T WU, H 6 )T 4LIF 40 COX 1T, COX I
MRNA FE A R RRR B T SRR AL b g, X
W24 25 B i 4l 4l COX Il mRNA 2 74
Gt E X (P <0.01); 5259 B Jrdltbis, 2% A
J5 40 R of BEZ5 M1 ZH T 40 s COX 1L mRNA 2 3784 57
FE (P <0.05),

100 bp
— 200 bp
COX Il mRNA — — — 300 bp
400 bp
500 bp

500 bp
COXIImRNA 700 bp

900 bp

1200 bp

I

100 bp
200 bp
B-actin
300 bp
400 bp
1 2 3] 4 5 Marker

VE:1 MIER L2 MR 3 T IRZ5 4 AL:4 RZid A
5 Nz B i
1 FZHKEIFAE COXI .COXIT mRNA ik H ik &l

K1 BHKFEIT4M COXI .COXIT mRNA
FBKFHE (xxs )

215 n COX1T mRNA COXII mRNA
EH 8 1.280 £0.092 2.560 +0.614
LY 8 0.352 +0.036 ** 1.670 +0.698 *
X EEZ 1) 8 0.751#0.10124 2.030 +0.789
2 A Ty 8 0.672 +0.2734 1.730 £0:643
259 B Jr 7 1.055 +0.123% 2.430+1.163

T SIEWAL P <0.05, " P <0.01; 5EM4L L, AP <
0.01; 52454 B J74lltir, AP <0.05, 4P <0.01; T %[
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2 KA KR4 COX I B (E 2,
F2)  SCEEE 12 JERE, 44N COX T Hyn]
DL BR324 BRI P40 COX T & S A IE
WG, 2 25 2 A T , & 25903R Y7 41 COX
1 8 (AR A KA AR B BT, SR g,
XREZGAL 259 A Jr Al 250 B Jrdl 22 A Gt
B (P<0.01); 525 B Jr2HLE, 254 A J52H %)
MRy 22 R IFE ST X (P <0.01) .

COX T i s SN S S G5 kD
B-actin | S—————— > D
1 2 3 4 5

VE 1 OMIERAL2 AL 3 a2 AL 54 2 A
JrH;5 MY B i
B2 FAKFUITA COX 1 A &K HIKIA

F2 FHKEIFHM COX I BEFRAKT LK (xxs)

2 5 n COX I /B-actin

EH 5 0.4305 +0.0202
TEETY 5 0.1465 +0.0591 **
X B2 5 0.2593 +0.0433244
YA F 5 0.2890 +0.0253244
4Bk 5 0.3625 +0.0324 >

i

B NATTAE TG AKOT M 8, A3 O 3 IR S5 1Y
254k, NAFLD % 55 R 1E i b T, 15 ik — 2 % 8,
BETHTAR S Mg 1514 JH 98 B g 5 1k A £, X6k AT 1) B 1k
el 3 ™ T BB 4T NAFLD 9 & 95 B F R IA
RS RE BRI S SRR B TS
YIRS, NRNTRR B 4 1T AE 32 15 76 I A 1 22 11
R OCEE R, R AR g IR B A by T2
BBRAOL o A0 BEL A B I A2 5 R A S8 Ak D g 1) el A% S %%
PIAEOG, B e BT e T b A% -0 T R R AR M R AR
N 2, 02 FEOTFRERR AR

COX 2 JIT- 41l Jitl £ s 14 P WP Wi % Fl, A% 38 P 24 K
LAY, AT PR BE ) A i, A R T A 3o i A PR ek
it , S 185 2ok (S AL BE ) O SE B, . COX 541
RERE (077 A SRR T e 2 DI G, COX 4 3 [ 114
ORAR R S I P 1 R 48 T A0 M A s B R A L
UL AIHLRE ACHHE s AR S 25/ 3548 B W, 7E
EAZYIMI R, COX H T4 nDNA & [F 21 Fil mtDNA
LR 4y B HEAT 90 A0, Bl 13 3L 3L [ 4 i &
ZR S A, L A R S R A% 0 B 3 A I 3
(COX 1, COXII 1 COXIN ) & mtDNA ##f'e=°"

LA G A B B 1859 5T mtDNA , (H 26t =
HEAMRY, BB R RGAME 4, 76 R M A A
=¥ (reactive oxygen species, ROS) B i 1 Z i},
255 5 BN 45 Tl N NIRRT B i 4 T R R SRR,
ARG AT i R 0

Hh S 2% E B 36 R DT M TS 14 I DR S B b kB
NAFLD &3 i3 B R R 32 22 8 8 34 8 BUR B
2 BRI bk 45 T &% . NAFLD 76 & it 72
T AN [\ B B, O LA Fr AN [A] . NAFLD B9 5645 9
BILA 0 BEL T 0% 10 BEL2% 5 7950 300 , 8 5 o A T
IR 22 B, VA LB (R L 5 6 I BT 0 A 8 |
4% EST R IRYT WSR FALBE S, b 2 T
£ T NAFLD #& A0 7 rp o B LA T A 6] i TA R,
B B NAFLD B8, 7E RS2 g6 B mh b R A A
TG ML AR A R D2 () %t BE 25900 T, 5 0 JHF e e
TG AL AR A 5, A LB 5 s
AN P2 Sy B 71, %ok B NAFLD
I, AR S E R A AR TR B A AT 8 %5 D) AH K
)l COX 1 8135 & COX I .COXIT mRNA
FEAR Y ASARFN b 24 HHIE T A 0

ARSI 45 R BT, NAFLD K BUFESS 12 J5 i, JiF
i COX My eik sy BUR R RR B2 T B, X HE 24540 41
25 A T4 25 B AR S IF COX T .COX
II .COXTN kK-, HZ54) B J7r 4100 T % B 254 40
K25 A Jrdl. Rk, 328 AT AR AL 2 R AE
FEAIG R 25 7 36 N 07, JLATL ) T e R E et B2
40 COX M3k, 3 PRI B A (b DI RE , i
T D A A 240 L s s R M BRI S R SE BB T
NAFLD i, #53C#k[3 ] 855, NAFLD K B7E = IR Ik
BT, 12 8 B 200 B 9 382 BT A8 X SOE I
WRIBFEIRIE e & Rt Ab T NAFLD i) J5 IR B
B NAFLD A9s AL, R EUCHHIE {6 X — th R 2 6
MR , W om H s PG I Rg , vl RS2 Hh 24 B
i NAFLD [ X —i&f%,
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