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B E B ARG MIZ R Y2 AR R (T2DM)EER X F ISR AT A& K Ie RO a9 B EAVE R . 7 ik 120 R KR
FEALS 4y T 2t A (n =20, £ 22 & K ) Feid B0 (n=100), B 3T B K R AS18440, #88 K RRASRAH. 485,
AL K R 2 A AR T & 7R (30 mg/kg) Ak T2DM AR AL, K 248 i, 2 49 90 2 KR R RE A4y A5 R0 3 B 40 (AR 28 3
K ) A AT PR 2 (= F UK, 200 mg/kg) Fo 5 48 R ZALFR AL F & 712 28(300,600.1 200 mg/kg, AR ), FAI8 R, #F
B BRIUR,FERARA—ZRASNLYH, 53 TLH4 885 &AHI—F KA A fe i P 5 &4 8 E KT, St S
AG R SRR B IR o 95 R AR ) B o P AT o AR A AR R A RBR A5 AUBE (AST) | 7 RUBA 45 2B (ALT) (At #5828 (AKP) ] | fo 5
FEAR[AF B g By BR (FFA) &2 B B3 (TC) \ ZBEH b (TG) &K% E & & 12 [ 8 (LDL-C) 4= ¥ 52 B F [ 78 3758 B T o(TNF-0) . &
wfA~2 6(IL-6) \IL-1B]KF 5 A -4k &5 , i it BAMATIL R L IF 2 R 32 5 AL ; 5 3 R R 0 b 2 3R A ik X
B % 7= Western blot ik A6t Ho AT 280 42 W it BAL M B4R 38 20 4390 7% 2 A a(PPAR ) | 3T B AL B e I 4 B A B AL 1 (ACOX1) 89
mRNA Fo g F K, SR 5 EFRAE BMASBAXRELLI 8RB RFETHHE ML EL TR ENM(P
0.01), M By ZIIIEH B F I 5 (P<0.01) 5 o35 P AT 2h AL 45 4T L S Bg 45 A7 A K B K-F-3%) B %91 % (P<<0.05 3 P<<0.01) ; I 4m
JORF R 28, BARARE R 3T R AL B3 K AFIEA R R AR E a9 Mg i T R 0 R SRR A & K i I8 I 5 AL
PPARa ACOX1 %) mRNA F2%& & £ ik KF B FEAK(P<0.05 3% P<0.01), A4 xR b4, 'S A0 2 AR W IKF T K R
2525 4 JB UG 9 M By & A AE A ot 7 F AST  ALT \IL-6  IL-1B/K-F VA B 2625 8 8 )5 i o ] 2148 W By & (ALT R-FAn2h254 8 Jf)
J& AN fIg B AR FEGR 23550 (P>0.05) , A A &40 K RAE 2525 4.8 g Lik s i 38 AR K -F 34 2 % %1% (P<<0.05 %, P<<0.01);
254 8RB RKAITFULIREFZ TR E R S HMEK KL 4.8 R BIFLEL P PPARa . ACOX] %% & = mRNA #& ik
RF3# B HFAFH(P<0.053% P<0.01), £t 52 4P T LA 22 F PPARaF ACOX1 % & A= mRNA # & ik 123 E 4R
49 g o BRHE | 9] 2 2 E T2DM AL A K5 g B BRAX T | K Ae B RL A AT 0 Ak .

KBIR T AR LA 2 AN SRR i BAC ) BRI S E F ko i R AL BB R AR B A BALEE 15 KR

Study on Improvement Effect of Selenium-enriched Ganoderma Iucidum Crude Extract on Lipid
Metabolism, Liver Function and Inflammatory Response in Type 2 Diabetic Model Rats and Its Mechanism
YANG Danyang', JIANG Tao', ZHOU Jing’, ZHANG Xueyang’(1.Clinical Medical College, Sichuan College of
Traditional Chinese Medicine, Sichuan Mianyang 621000, China; 2.Dept. of Endocrine, Mianyang Hospital of
TCM, Sichuan Mianyang 621000, China; 3.Basical Teaching and Research Deparement, Dalian Medical
University, Liaoning Dalian 116027, China)

ABSTRACT OBIJECTIVE: To study the effects of selenium-enriched Ganoderma lucidum crude extract on lipid metabolism,
liver function and inflammatory response in type 2 diabetic model rats. METHODS: Totally 120 rats were randomly divided into
normal control group (n=20, normal saline) and model group (7=100). Normal control group was fed with normal diet, and
model group was fed with high-fat diet. 4 weeks later, model group was given intraperitoneal injection of Streptozotocin solution
(30 mg/kg) to induce T2DM model. After modeling, 90 rats were randomly subdivided into model control group (normal saline),
positive control group (metformin, 200 mg/kg) and selenium-enriched G. lucidum crude extract low-dose, medium-dose and
high-dose groups (300, 600, 1 200 mg/kg, calculated by extract) , with 18 rats in each group. They were given medicine
intragastrically, once a day, from Monday to Saturday. Half of rats in each group were selected 4, 8 weeks after medication; the
serum levels of glucose and insulin were detected, and islet resistance index were calculated. The serum levels of liver function
indexes (AST, ALT, AKP), blood lipid indexes (FFA, TC, TG, LDL-C) and inflammatory factors (TNF-a, IL-6, IL-1p) were

A LS H T8 [ AREFE R4 VR H (No.20150311) detected by ELISA. After HE staining, the histopathological
* YR, WFFED7 1) N FR2 . E-mail : 434740561 @qq.com changes of liver tissue were observed by microscopy. mRNA
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and protein expressions of peroxisome proliferator activated receptor oo (PPAR o ) and peroxidase acyl coenzyme A oxidase 1
(ACOX1) in liver tissue were detected by RT-qPCR and Western blot assay. RESULTS: Compared with normal control group,
glucose, insulin serum levels and islet resistance index were significantly increased (P<<0.01); serum liver function indexes, blood
lipid indexes and inflammatory factor levels of model control group were increased significantly in model control group after 4 and
8 weeks medication (P<<0.05 or P<C0.01). The hepatocyte swelling of model control group was round and the volume was
significantly larger than that of blank control group. The liver had different degrees of steatosis and vacuolization, accompanied by
a small amount of inflammatory cell infiltration. mRNA and protein expressions of PPAR o and ACOX1 in liver tissue were
decreased significantly (P<<0.05 or P<<0.01). Compared with model control group, except that there was no significant decreased
in islet resistunce index and AST, ALT, IL-6, IL-1f serum levels after 4 weeks of medication, and glucose, insulin, ALT serum
levels after 8 weeks of medication and the levels of 4 blood lipid indexes after 4 and 8 weeks of medication in selenium-enriched
G. lucidum crude extract low-dose group (P>>0.05), above serum indexes of other groups were decreased significantly after 4 and
8 weeks of medication (P<<0.05 or P<<0.01). After 4 and 8 weeks of medication, the pathological changes of liver tissue in rats
were alleviated in varying degrees. protein and mRNA expressions of PPAR a and ACOXI1 in liver tissue were increased
significantly after 4 and 8 weeks of medication (P<<0.05 or P<<0.01). CONCLUSIONS: Selenium-enriched G. lucidum crude
extract can up-regulate protein and mRNA expressions of PPARa and ACOXI1 in liver tissue, promote the excretion of accumulated
fatty acid and significantly improve fatty acid metabolism, inflammatory response and liver function in T2DM model rats.

KEYWORDS Selenium-enriched Ganoderma lucidum crude extract; Type 2 diabetes mellitus; Peroxisome proliferator activated

receptor a; Peroxidase acyl coenzyme A oxidase 1; Rat

W PRI (Diabetes mellitus, DM ) & —Fp 2 BR:PHR
HomA R R b s, Kb 2 B R (T2DM) i
BOR R 80% LA E ., T2DM i &AL AR 52 2%,
S ERE R LS AR S RS R A
—ERFR, HHH WO &2 EWUANR B
W EEL , i 2 IR R TR & A fr i B, 51 %
MRFFRAE . RZRRE PR EETHEN, BAH
i R LI P E RS, R AR
23 e RS E AL W S (GSH-Px) AO4H BLULAY , Je AR
TR ICER o R 20 A & B 0 s AT, S
AKORERE 2R 2, AT B S 34 hn R 2 Al Y B AR
ZIEVLR ZAE RS BAAREE TR R, HAR A R 2
SO A G o S SCHERIRGE , B AR 2 R A R L
Gz 0y, 9 H B A BEINAR BUE Bia b Bis 255
PEFAC, n] B I A v i R R 175 S O AR R M g 07 JH R
FRUAREIR, 187 [T S 5 B (4 255 B2 11 Le(Sterol regula-
tory binding proteins-1c, SREBP-1¢) } 2 Mt 4l i A &
1k i o( Acetyl-CoA carboxylase a, ACCa) Fik™, X JE
RS AR D I AT —E PR R . (B2, HATE N4
PR AE HIE A HAT IR DM ER .

FLAZ A R A B 10 2 B- S Ak A2 Fh S b AR A SR )
Fit (A ) S A o o AR A A0 it A T R AN R R P A
BEAR IR HEA T p-E AL ME— I I AR R, DM &
kit BE TR B-SA AL 258 . T2DM B 43 3k 4778
I 3% 25 A 5 R (FFA) ZKSF- S FHE B4, il A P i
PRI TE W) 385005 52 R o (PPAR o) 1 A e AR 76 A6 A% 3 51t
+, 7E T2DM ) & 9 Hh e 25 35 ZEVE L 2o STk 00 ity 1k 356
I A A ALEE 1 (ACOX1) L2 A5 11 4 it 9 -5 Ag i S Ak
AH & B T, T B 2 2ot 480 Ab 0 il AR B- Sk 2R S O
fifF . WA ST B N7 T2DM K BRAR TR FH e i R 22 R 42

HHEEZG 2019 4F5 30 B4 3

Y2 245 ), K I L 20 2005 B o DA R IR A L R
I IS RE 9 A2 AL, I WL 5E HIT 41 24 rh PPAR o il
ACOX1 1Y ZRIRKFAZAL , Dy il R 2 A8 T e ) T
%%o

1 ##l
1.1 {88

Multiskan FC 4= Bt i #7213 ( 3¢ [#] Thermo Fisher 2
H] ) ; UV5Bio 8404356 6 B 1T (Fi -+ Mettler-Toledo 23
] ) 5 ABI 7500 5 Hif %% 6 o £ 3 A i =X b (RT-qP-
CR)X(ZEE ABIAH])
1.2 ZHR5RH

B G R 2R AR (UL PR T AT A= ) T AR B 5 e, it
520180112, ¥R ¥ (kAR , 2 Bl 4 3.162 mg/kg . &
WM 5.10 mg/kg) s ER B2 — FXSUIC A (Hh 36 76 it 5% 5 )
A BRAN F] L S 20180477, HiA% : 0.5 g) s BENRIE T &
(STZ, 3 ¥ Sigma 7~ wl , #it % . 18883-66-4, 4fi JiF .
99.9% ) 5 JH [ B CR St Ao A= R A BRA | 5
20180046, 4 & : 99.8% ) ; #j A b¥ 9255 & (FFA =t 1
W (TG) . IfiL 15 & HH [ 5 (TC) A 28 & f8 45 11 A [ s
(LDL-C )l 5 1550 5 (pig o s B A 9 T AR5 P, i 5 -
4y Bl K 58367-01-4, 11070-73-8. kt30249., 20171107,
20170564.,20170365) ; (141 a2 1B(IL-1B) IL-6 , [
B F o ( TNF-0.) K& S BRYL 2 (AST) N &R
S M (ALT) | Bl 14 B 2 i (AKP) W & ik 7] £ (36
Bio-Swamp 2\ il , fit 5 : 43 il O k59812, k40133,
kt25328 ., 15364-33-2 . 15362-12-8, 15366-35-1) ; 4 RNA
PEHGA ) & [ R AR (Lm0 B BRA AL it
20170203]; S % i 77 & (52 [# Thermo Fisher /A 7] , it
2.163578-12-2) ; i PPAR o . ACOX1 £ R i 14 (2
[ Abcam 23 A ) 5 BT B- W8N 2 11 (B-actin) HUAA (3£
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Santa Cruz /s A ) ; BAR i A AL 0 (HRP) BRic (£ 5T e
SRR 11 G(IgG) —HiFI HRP ARic B9 4t Bl 1gG — ¥t
(At 24 A wl) s ECL & 6150 £ (36 5 Millipore
ONFE]D) s 5L 25 [ Invitrogen 23 F A .
1.3 4

SD KRR 120 H, & &4t 180~200 g, i EXHI R}
AL St , S Ak =1/ nliE S : SCXK (JE)-
K2013-0002, sl 1 {# F1/F 7T UE %5 : SYXK ({E ) K2015-
0002, KK BUE LM 3R 2 J& 5 F 5256, 918 K BUE
WARE, IR K R N 15~25 °C B A 55% ~
5% JS 4 12 h SR EREE

2 JiE
2.1 SH EEERH
B 120 FUR SR 2 1EH % B4 (n=20) F 5

H(n=100), 1EHXFBEZH KRR R fal k), s A2 R
SRR % AR ALk (PR 10 9% 5870 L 2.5 % AR I | 1 9% F E i
£h . 20% FEWE R 65.5% F AR ) . 4 e, SR
K BUIE 03 55 STZ 15 W (30 mg/kg) & i T2DM A& 100
T g2 F g, R I ) i B i b >16.7
mmol/L A ARl o™ B B A T 1 90 K b
FLAT R A% HE2H | BHAE X A2 (200 mg/kg) " Al & il 2
ZOHUEC R 4H (300,600, 1 200 mg/kg, LA
BYH™, 4118 1, &R 2ZHIEYARRES S
G R 2RI IR W (LA A FRER AT ) | BEPEXS B 2H K
FRUHE S OOUNCA T (A= BRER K R 31D, IE 6 6 BE 20
VR TR X B ZH R B B AR R AFR ) AR R K B R 4524 1
W BRI — 2RSS
2.2 HEARRERLE

TELG 55 4 8 JR T, 25 2 A0 o B — 2 K B M s 1 53
3.6 % KA AR IR (10 mL/kg ) BRI, B, 28 HE 0, T
P AT DR DO I L, K A A I % 30 miin
J& , LL 3 500 t/min 5.0 15 min, B2 1035 , 51 T —
80 CHBARIELVKAT H , Fr . ARG N IFLLZY, 5y H 3
/3 AU B FAm /R b [ PR A7, B T 400 BOE
2SR WG4 P 2L E T — 80 CHIMIKIR VKA b
TR7F, FIF mRNA FIEE (2R 46:0
2.3  FEkREE
2.3.1 R FACHREOTIE R R Sl B
AR SR SR A0 6 B A I R BRI 75 Hh 4 28 0
S ZK, IS AU B R B KT < Ji 5 2
IKE/22.5)1,
2.3.2 I TP SE R R BRI Fae BEAH R ]
BHASHRAE L 43 SR FH 28 A0 e B v A A s i 375 v it
E45 4% (FFA .\ TG . TC Fl LDL-C) 7K ¥ 5 5% FH Bt H #n 28 1)
Ryt e RS SR T R B BEFE A5 (AST LALT ,AKP) Fll 46
ik - (TNF-o IL-1B . IL-6 ) 7K -,
2.3.3  JFHLURBIE AL BUE 4% 22 PR
W SE 72 h R BUFALEY, % R0 45 5 um BT R, SR
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TTIARG P (HE) Yo, I3 Je 166 0 s T g 3L
JFA LRI A 22 AR 1k
2.3.4  FF4H % H PPARa . ACOX1 [ mRNA 215K F-46
M R RT-qPCR 5. HUK U142 20 mg, IR T
SIS | Fiz B RNA $2 B0 5] & e i B -1 4 TR R B
RNA, 73 H7r 5 RNA 4R EE . AR5 DS K e 1, X
2 pg & RNA SRR S 5% 55 i cDNA . LA 2 pL Y cDNA
SIS T RT-qPCR 43T . 5149)751 : PPARa. L3754
J¥51 4 5" -TGCAGCCTCAGCCAAGTTGAA-3" , Filfs|
Y% 5 K 5’ -TCCCGAACTTGACCAGCCA-3' , =1 4"
HIKJE 76 bp; ACOX1 L5117 418 5 -AGGGAA-
TTTGGCATCGCAGA-3' , N il 51 ¥ % %1 1 5’ -AGGC-
CAACAGGTTCCACAAA-3 , =4 Hi K & 4 101 bp;
I 2 B-actin I 7 51 ¥ ¥ 51 K 5’ -GCAGATGTGGAT-
CAGCAAGC-3', T3 #1750 5" -GCAGCTCAGTA-
ACAGTCCGC-3', 74 ¥4 22 90 bp. WA &
LR UES194 0.5 uL, dNTP 1.6 pL . Taq DNA $4 1
uL #E 41 DNA 1 pL PCR JZ % 2% ik 2 pL Fl XL 7&K
18.4 pL, MWK ZR N 25 pL, ¥714 4542 95 C T s 4
2 min; 95 CASPE 10 s,60 CiB A 30's,72 CHE 35 s, I
FRA0YK ;72 ChJm FRAEMH 5 min, 435130 5% H BRI 1
NS LRI o B (B AREAS LN S e {5 5 i 3 1k 31
EI T ZEPEIRED) o R 27 kX T o0, B
RIS B HE 3K,
2.3.5  JIF4H 41t PPARa . ACOX1 1Y & 11 36 ik K P-4
W >R FH Western blot 7% . BUK BUHF2H 2129 100 mg, fin
A RIPA {2V, FEVKTE T 10% 513, 74 CF
DA 14 000 r/min 250> 10 min, W B i . R —mMsmk
iR (BCA) L T8 2 5, 50 pg B F i T+ —
Jot FEAE 1R 14 - 2R DN M Tk g B8 Je FEL K (SDS- PAGE) o i 4
S EVIREFRE AN, TR EE Z R MR
J#i i (PVDF) |, DL 5% B WIE 4= W5 3 041 2 h, 43 5 im A
PPARa . ACOX1 Z 5gfE—H1(1:1000),4 CE7&, YEAR ;
JIAAH B HRP A9 9 — 4t (1:20 000) , 9 & 12 h, DA
TPBS 2% MR Ve IS5 I A BB -A 9 ECL, {3 F i 1 1
6, ER 4 )5 F Tmage T 5T 2505 IR BE(E., LA
% BFRACH K FEAE 5 N 2 -actin £54H5 JK FEAE 1Y LA 2R
7~ HAREE A b i S se e /0 85T 31K
24 FiTEFIE

K HISPSS 19.0 Ge it A T 8din 43 #r o i ¢
FHAX + s 3R, 24115 LBk F SR R 5 2250#r
7 257 IR H AR F LSD K 06, 455 22 ANt )
K JH Tamhane’ T2 ., P<0.05 F/RnERABLGIHHE L.
3 R
3.1 BREBHEMMBHNELER

SGIEH X B2 P A, R BR 2 K RR7E 45 25 4 .8 T
J L3 TR B R B (P<<0.01) , B
PSR ET S (P<0.01) o SRR BRA H 5%,
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B P Xk B ZE R 0 58 2L B2 v s R R R B AR 2 2
48 J Ji L H AR 2 AR R 0 R A B 2 (P<
0.058% P<<0.01) , JJR &) ZARPLIGHCT 1 4 B FFRAR (P<
0.05 8% P<<0.01) ; I H. & i 5 2 IR Y IGH] H2 4 K RUAE

2524 4 JR I LY P o 4 B R B 2R i B e (P<
0.05) , E4Y 24 8 J& Jr [P B ZR AP TR B it B R (P<
0.05) , FZH K B B B AP TR B E 45 R LK 1

3.2 MmiEHAFIhREFEHR K FMELR

K1 AHLSAREEXRBESEMMIBHNEL R (x+5)

Tab 1 Determination result of insulin resistance index of rats in each group after 4 and 8 weeks of medication (x * )
415 ] ABE, mmol/L By % mU/ml W Z TR
) LG LG e LG B4R PR
nioespil 10 4894145 494+ 1.67 1438£3.03 1458331 3141087 3224092
ediyayatiil 9 1823£3.12* 17.99+3.67" 2359+5.79" 22674535 19.19£345" 1821 321"
PR e 9 826+1.56" 5.89+1.88" 15.62£3.86" 1526£4.00% 6.66+2.01" 403+1.02%
E RS AR 2 4L 9 14.03£2.89° 16.59£3.05 19.28+4.23° 19.26£6.26 18.64+4.05 10.28 +2.03°
R PR 9 11.98+2.23° 14.02£3.06° 19.22£2.96° 16.83 345" 12.55%3.66° 6.26+3.02°
ER 2 AR A 9 11.67+2.93" 8.54+2.06" 18.17+3.98" 1568347 947+2.77° 598+1.85"

VS IE A BRAL L, " P<0.015 5 BRI BRAT U, P<0.05, "P<<0.01

Note: vs. normal control group, **P<<0.01; vs. model control group,’P<<0.05,”P<<0.01

EUEH X B oA, RN IR R BRAE 4 24 4 .8 A
J& I % P AKP. AST 1 ALT 7K “F 8 B 2 F+ & (P<
0.01), EARRINT HRZ B , B RE AL A 8 2 A
Y BRI LR RAE S 25 4.8 A I o AKP,AST

FI ALT /K34 5 3 PRI (P<<0.05 8% P<<0.01) , H & ili 5
SRR R ALK BUE 45 26 4.8 JRL A I3 Hh AKP il
252 8 Al I ML h Y ALT KF- 5 2 F#IR (P<<0.05) , #4540
KRR H ) REFE AR 45 5 L2 2.

®2 A4 SEBBAARIMET AKP ASTFHALT K FMELR (x+5,U/L)
Tab 2 Determination result of serum levels of AKP, AST and ALT of rats in each group after 4 and 8 weeks of

medication(x £ s, U/L)
| . AKP AST ALT
45 8 B4 B8 HhEhAH G
IEH XA 10 80.63+11.23 81354839 241941321 2259+13.92 36201738 35411925
B IR 9 11839+ 18.83** 117.38 + 16,37 173.69+31.51%" 157.83+28.71°" 69.45+2037" 673641633
EHeRoyati| 9 110.56 + 12.13* 100.87 £ 10.58" 56.26+22.30" 48.59+19.58" 40.15+17.98" 36.23+19.02"
R AR I 9 105.64 £ 11.45° 110.58 £ 14.25° 156.49 %3401 12030£20.15 63.88+19.20 55.06+15.26"
IR 2R A 9 102.87+10.09° 95.66+13.78" 14389423 54" 89.66+23.2" 58.26+18.02° 49.88+10.02°
it el 9 99.63 +12.527 8643+ 11.67" 1207142173 8218420117 527741836 4158 +1445°
H HIE R BB LR, ** P<<0.01; S8R RR A b g, "P<<0.05,%P<<0.01

Note: vs. normal control group, **P<<0.01; vs. model control group,’P<<0.05,”P<<0.01

3.3 MiFHMmAsFEIRAKENELR Yyrp  E R gl KR AE SR 2 4.8 [ ) 1L P FFA \TC .

SEH X IR g, AR R 4 K FRAE 25 245 4 .8 J]
J& M35 1 FFA . TC . TG #1 LDL-C /K V-3 5 2 T (P<
0.01) ; SR AN REZH b5, BH P %o B A e i 2 22 L 4

TG .LDL-C /K -4 2 2 FAK (P<<0.05 8%, P<<0.01) ,{H&
fiff 3 2 ML R F G KRR E S LG22 B L (P>
0.05) , 8541 K FRUMLTE H IR 5 B /K ST e 25 SR L3 3

®3 A754 SAREAKXRMEF FFA . TC . TGFALDL-C/KFEMUELR (x+5)
Tab 3 Determination result of serum levels of FFA, TC, TG and LDL-C of rats in each group after 4 and 8 weeks

of medication(x * s)

@5 ) FFA, pmol/L TC,mmol/L TG,mmol/L LDL-C,mmol/L

4 sl 4 e8I 4R sl B4R s
TEH AR 10 256.29+59.28 270.38+67.78 136£0.23 1424028 047+0.07 0.50+0.08 0.15+0.03 0.16+0.04
LSy 9 490.14£9937°"  48548£97.73%F  220£037°°  2.02+035"* 091+0.19"*  087£0.22"" 037+009"* 0370117
PR AR 9 27828461257 289.32£69.02 1532033 16740287 0.55£0.11%  057£0.09% 0.21£0.04° 0.18+0.04°
HR SR = 9 44055£10022  402.36+89.33 1.98+0.45 1.89+0.32 0.81£029 0.7740.19 0.36£0.08 035£0.15
HMA SRR 9 41043+93.28" 360.76 £ 71.03" 1.88+0.20° 1.67+0.19° 0.76%0.14° 0.68+0.19° 0.28+0.09° 0.24£0.04°
BMAZHE AR 9 396.83£85.10°  321.73%76.38% 175+0.13 1.61£0.17° 0.72£0.10° 0.580.16° 023007 0.20+0.05*

IR R B L, ** P<<0.01; S8R RE AT b4 ,"P<<0.05,"P<<0.01

Note: vs. normal control group, **P<<0.01; vs. model control group,’P<<0.05,”P<<0.01

34  IiEHRRAERTFKFEUELSR J& I H TNF-o , IL-6 1 IL-1 B 7K F- 34 i3 2 T i (P<
SRR N B e, BRI B2 R BRAEZA 25 4 8 J8 0.01) 5 SRR AT He A, BRI Sof IR 26 0 il 52 2 4
EZG 2019445 30 4545 310
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W R A R AR 45 25 4.8 JAl )5 I T Y TNF-a
IL-6  IL-1B/K -4 i 2 F&AK (P<<0.05) , & fifi 53 2 M2 4
20 K SRAE LA 25 4 J8 ) I3 A TNF-a/KSF- LA K 452

8 J& J& IfiL 3% " TNF-a , IL-6, IL-1 B /K 3 & & [k (P<
0.05) , & 2H K B I H A AE R F7Kk Pl e 45 SR DL 3K 4.
35 FTALAREFVRER

R4 HA754 SERBRAKRRIMER TNF-a. IL-6 71 IL-1p7k FMEL R (x + 5, pg/mL)
Tab 4 Determination result of serum levels of TNF-o., IL-6 and IL-1p of rats in each group after 4 and 8 weeks of
medication(x * s, pg/mL)

or IJ ; TNF-a IL-6 IL-1B
L ST S Y8 B4R PR

E#HBA 10 1634.27+240.56 1700.52£27138 744.81 £ 88.44 725.78£75.18 210.27+34.29 220.61£32.48
TR I 9 2789.5+367.12°F  2612.30£289.27°* 1672.69+189.65"" 153895416548 " 73427+ 77.24" 699.73£81.43"*
P X AR 9 1 896.88 +253.63* 1793.55 +256.65* 95632 +102.54* 85224 +85.16* 335.26%26.39" 253.06%33.02°
RS A 9 2326.56+333.26° 2206.32+276.45° 155532419857 139875+ 187.23" 700.05 £ 80.26 555.0867.84°
R RS A R A 9 2234.98+214.86° 1986.78 % 183.26" 1455.26+139.78° 1203.58+120.54° 650.86 % 55.89° 455.69+59.60°
B2t 9 214572222371 1827.81£192.75% 1267.18 +135.87° 956.61 +96.47" 450.18 £44.77° 310.66£49.10%
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Fig 1 HE staining of liver tissue of rats in each group after 4 and 8 weeks of medication (x400)
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after 4 and 8 weeks of medication

®b K54 SEREEAKRRIFHLAT PPAReH ACOX1
BEARIEKFEMNELER (xxs)
Tab 5 Protein expressions of PPARa and ACOXI1 in
liver tissues of rats in each group after 4 and 8
weeks of medication (x +s)

15 . PPAR ACOXI1
GUAR RUSH B4 5218
IEH R4 10 123£032  089+028  092+0.14 1224013
AT 9 045£0.12%% 0414008 0.38+0.19°" 043+0.15*~
PHEXS AL 9 098+0.11* 096£0.12% 093+0.11*  1.08+021*
MR SHEMICAEL 9 0651013  064+013°  0.68£020°  0.73+0.13%
AMASHEI TR 90 07440257 077+023% 078£027%  098+026"
HMASHIRYEAEA 9 0894031 092£030" 0884035  132+038"
T IR AL, P<<0.01; SRR AL FL AR, "P<<0.05,

#P<0.01
Note: vs. normal control group, * * P<<0.01; vs. model control
group,”’P<<0.05,"P<<0.01

SIZAKI K, BTV 2 2 Mgkt 1A B A5
IR AR 23, RO RIER AR D] T2DM K BRI
P SCHRIC AR, R 2 A Z R0 ARSI Re A I B AR
FRASCTR 0 A BT DR, 2 A BT [ ] DI ik 2
Tl L DXL 8 G B B P L DR A RE S IR T AL A
WG Z WU AR . T34, R 28 HA W]
S8 BHIRTRE | G RT DA B A R e S A M e S 1
FRUT, BRACIEHZEEL 5L 2E T M DM 1 & AR B8 1 5 K e
KIEN 4t T, T2DM f 3% B i A2 7E FFA K758 T
FIERGE . AHFFT A Rt & B, T2DM A0 K i 37
FFA 55 Il Jig 7K 7 W1 S & o e il 2R 2 R 42 W XF
T2DM KRS T 8 45 205 , & B i R 2 AR ) R
2 A5 A R B2 2 Bl I UK 0 HE HE RS IR S
Ho [FEE, B 2 200 R R, bR RE R el AR
JIBH S, 346K & Al R 2 H E %) T2DM B R ELAT

China Pharmacy 2019 Vol. 30 No. 3 - 369 -



RLF iy eEER
DM i 14 A AE i Je ok 78 5 SE B2 U 6 R 1T

TE T2DMUARZS T, JR A IR I3 H s 22 05 (LPS) K R AiE

Al F~ (41 TNF-a IL-1B%5 ) &b F =i 7K, 1 48 5 2 W23

R FZACHTAA I AT, PR, T2DM e i) oAk & —

PP PEACEE B B RAETEBN o K, B A a5 |

L ) 2 ) PR B A, (15 2 20 BB T 2 Hb AR Ak D4 g

A AL SR AL RR B AL I H BE N D5 B B 1 5 i

P2 A K FFA, FFA J& PPAR ) R AR LA, 1] PPARo

el SR BRI WS AR R e R L AR 22—,

HAE AL 2 A &pi ik rh & bW F 5

HIER ZRh 28, BERe IR HLIA R B A AL BE ), o w]

D38 JH- 210 22 11 A9 2 AR BBURR A, A8 T AR 5 ki A g

1D PR AR AL T 1) 2 35, AL D 2 1 - Ak, DT A A5 ATL

PR BB TR FN TG A Az BB AIG , 1K 214 I A A8 R

VR B WTER B- A 73 S h— A K% 0l , ACOX L /2B IR

BAEAL R G R G, A SRR AN ARG 20, BT AR

ACAERG D7 BR 1) 73 fdf e R v o A 3R B S A L, -

SAAIE IR TR (%) 43 fiff fie T2 2L B3R A%, TR, % PPAR ol

ACOX1 IR HA R B L . RFREERER, &

G 22 22 R4 AT AaE 2 | o T2DM A5 78 K FRUF 4 21

PPARa ,ACOX1 ) mRNA FlIZE 131k , e iE K U412

g TR Y g~ Ak , AT/ - 2R b B i B TR

25 TR E R 2 AH AR Y A] s T2DM AR K B

JHF I 2E 2 8 Big 7 3 A AT, 0 T S R el AR I

Mo HAEFALH AT BE 2 B IR AT 4 40% PPARa . ACOX1

() mRNA S [Tk, (2 AR IR Y p- 4 Ak

S 3k

[1] B, 225, 26T, 5 2R g LR [I].
B AR w4 & ,2016,24(1):92-96.

[2] SREEE, TG IR T3 0 £ LR e BEDBR DR P
IR 2 R A A K b SR 0. P 4 A4 &, 2010, 49 (9) -
804-805.

[3] HkOP.RZ DRI O R0 Rkt 2 &,
2011(7):348.

[4] Mz, B8 ML, BT ER , 5 A AN R R T4 0 2 2 2E0E
PERLA IR [I]. 30 K 3 2 MRS A H F0k),
2017,43(4) : 462-468.

[51 bk, i pidh. B 2 18 35 o TR AL RE I BT
JE[I. 55 ,2001,23(1) : 73-75.

[6] SR 2 Mt S180 frk/IN B 41 i I T /K- 5
WEASTRE 2 [T].F 1 25 4, 2014, 25(35) : 3273-3275.

[7] B, AR, IBRE , 5. % 2 2 Z 0515 SCD1,
PPAR o35 A F T A P B U 95 R BRUEAR [J]. P 1B 52 36 o7
F 54 E,2016,22(3):102-106.

[8] BV, iR %, BIER S , 3. &l 2 2 ZHCE MR I
5 S M AR TR MR i TR BUREIR [7]. Rk I 52 55 16 R

- 370 - China Pharmacy 2019 Vol. 30 No. 3

(9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

2016,36(9):1193-1198.
I JiF AN IR ek A I i D R - 5 9 B R AR 0],
He P o iR 2 &, 2004,20(3) : 197-199.
DA, £ 0% ni. o W s F A 0 R MR e 1 375 2 TR0
PRI (¥ G T[T, o 4 52 R 95 5 04 97 4 &, 2006, 20
(9):649-650.
T, N B, 4 a-BRSE RO OB SR T 2
FUE PRI K UL P9 0 M DT BE & PI3K/AkU/GSK-3pif
HEEE IR [I]. 9 B AFHE 42,2017, 20(24) : 2965-2971.
T, W], SV, 4 B B SR X 2 BB B R BB
BRI R A £ I [0]. P B R 25 5 2 &, 2016,
36(19):1625-1628.
AR TR, TS, 55 B R 2 A K R 2 G
A BB IRIGST AR TS YRR Wi PR O BIF T[] R 28 7=
AR5 % ,2014,26(7) : 1086—1092.
ISOKUORTTI E, ZHOU Y, PELTONEN M, et al. Use of
HOMA-IR to diagnose non-alcoholic fatty liver disease: a
population-based and inter-laboratory study[J]. Diabetolo-
gia,2017,60(10):1-10.
TR, 2500, ERAL, 5. 2 RIBE RN & T AR RS PR DT
REUFAE SIRT1 \UCP2 5 184K [)]. o 75 B A K 5
1R,2012,32(5):726-729.
LI K,ZHUO C, TENG C, et al. Effects of Ganoderma lu-
cidum polysaccharides on chronic pancreatitis and intesti-
nal microbiota in mice[J]. /nt J Bioll Macromol, 2016, 93
(PtA):904-912.
JIANG D, WANG L,ZHUO T, et al. Restoration of the tu-
mor-suppressor function to mutant p53 by Ganoderma lu-
cidum polysaccharides in colorectal cancer cells[J]. Oncol-
ogy Reports,2017,37(1):594-600.
GASTALDELLI A, GAGGINI M, DEFRONZO RA. Role
of adipose tissue insulin resistance in the natural history
of T2DM:: results from the san antonio metabolism study
[J]. Diabetes ,2017,66(4) :815-815.
HASHIMOTO H, YAMAMOTO M, SUGIURA E, et al.
Adiponectin deficiency-induced diabetes increases TNF a
and FFA via downregulation of PPARa[J]. J Vet Med Sci,
2018,80(4) :662-666.
8. PPAR il 7 I £ T AT S L SR (0], P 1) 2544
K FIR,2016,47(1):118-124.
THOMPSON AM, ITRUJILLO JM. Dulaglutide:: the new-
est GLP-1 receptor agonist for the management of type 2
diabetes[J]. Ann Pharmacother,2015,49(3):351-359.
DI EATE AR, PPAR M Acox 1 ZEIP RS 14 g i
JFH i IR0 4 b A B R F F AR (E F &), 2016,45
(3):288-291.
(ke H #91:2018-06-15 &[] H H1:2018-12-12)
(%t Ak )

2GS 2019 4F55 30 455 3



