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Research of fructus broussonetiae regulating PI3K/Akt pathway in treatment of

FE: B BT ST REREAR B ULEE 3 — MRG0 B (PIBK/ Akt ) 3
XPBE PR B (DKD) MPERALE . ik FH 25 RGP 50 1 5 97
G (TCMSP) | A 2 5& B4 2 ((GeneCards ) | £ 2k A 28 o 18 /K 33t 1% J0 4
(OMIM ) B ifyy ¥8 sS850 122 (TTD ) 05 326 3 e i 43 5 B 5 3 i 28 11 o L1
(PPL) P4 B4 #0434, R A LR A 4R (GO) Mt FR LR S5 3 A A B2
(KEGG) #47 & 82 53HT , 256 73 T X8 Mo 30 7 2B 40L (MD ) BoAiE A% O i3 5
A A BV e K/ BROMPCS 40 4 R X R (IE F 85 3R) , A 4
(30 mmol - L™ ' 345 WAL 3 48 h) , H EZEE 4] (7EXT R4 KLl | ,44. 5 mmol - L™
HEEEEAL P 48 h) |, SCEG A (FER A LA |,2.5.5.0.,15.0,30.0,45.0 pmol - L
ARE R AAEEE 24 h) |, BHEZG YA (FERBORI LAY 100 wmol - L' R HG3%
FIAbEE 24 h) o FAIAAITT4R (CCK - 8) k46 T 40 M A7 775 22, 3t =2 i AR e i 240
MR T, P S0 % R BRI 22 ( ELISA ) 35 %8 RAER F HAZE - 18(IL - 1) |
IL -6 Ji BB R 5 (TNF —a) (7K F-, IR [ 02 B S0 v A0 B 4 M ok (8 - 2
FEF (Bel =2) (Bel =2 #H2¢ X 25 1 (Bax) |22 b 2 B R & 2 B v PR 2 1 1l 3
(Caspase —3) FRFLE T 90 — o (HSPOOAAL ) (IR 1k 2 F1ULES B(p - Akt) &
Akt FEEAFRBKT. R LHFAEET 5 DKD 38 5HE5 42 4, ik i B A
P BL(Aktl) (HTA IR W E ALY & 8 2 (PTGS2) (g 85 1 53 (TPS3) |
HSPOOAATL 45 13 MO HE i, GO/KEGG & 473 #r W, HoAE TPl =223 &
PI3K/ Akt {55 B B KA AN L AR T AR M . 7 X4 5 MD IESE,
HSPOOAAL SRR SR A as ke (456 A I RE - 34.08 keal + mol '),
WOk 8 R R R R T R S 2L 40 M SE 5 B iiE. CCK - 8 W UR, X4 vk B Gk F|
30.0 pmol + L' HFARR FEZ AR HEACE G 10, Bk B TS 825056 . % R4 A5
UL R EEAL SR B2 (30. 0 wmol + L1 ) R BH 14 245 4 401 1 41 i 0 1 2% 43 31
H(6.23 £0.40)%  (35.47 £3.08)% . (6.42 £0.52)% . (11.20 = 1.46) % F
(10.78 +£1.06) % ; Xif RE 41 ASE A 41 RIS B0 21 (30. 0 pomol = L™") i AY IL - 6
AWK A (29,52 £2.21) (91,12 £6. 14) F1(36. 48 £3.65)pg - mL ™' | IL - 1B
AWK TR (12,68 +1.17) (47.42 £3.49) F1(18.08 +1.42) pg + mL™" , TNF — o 4
WK (23.15 £1.81) (79.35 +7.01) F1(29.62 £2. 17 ) pg - mL™" ;Bel - 22K
FIAHAT 2235 7K -2 1. 02 0. 11 0. 45 £0. 04 F10. 92 0. 07, Bax & [IAHXT #3567k
SE41.01 £0.09.2.18 0. 17 F1 1. 12 +0. 11, Caspase — 3 & (4 X 3235 7K K
1.03+0.08.2.32 +£0.17 F1 1.31 + 0. 14; HSP9OAA1 % 1 Al X & 35 7K F Wy
1.00 £0.07 .1.96 +0. 12 F1 1. 08 £0. 10, p — Akt/Akt 7 1. 00 £0. 07 2. 25 0. 07
111 +£0.06, ALY LIRS AR50 BRAL A EL , S8 41 SR LA e, FE S
T P EFHEAGIHFE (Y P <0.001) . £ AT WGP AR R
FZ W REE AT T 18 HSPOOAAL 3R3k , Ml PIBK/ Akt {5538 I 1Y) 13 B2 , WA
VAR A SNE , TR BINE S0 PR B e 1 E 1 o
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Abstract; Objective To explore the mechanisms of action of fructus broussonetiae regulating phosphoinositide 3 —
kinase/ protein kinase B ( PI3K/Akt) in diabetic kidney disease (DKD). Methods The traditional Chinese medicine
systems pharmacology database and analysis platform ( TCMSP ), the human gene database ( GeneCards), online
mendelian inheritance in man ( OMIM ) and therapeutic target database ( TTD) were used to screen the active
ingredients and targets. The protein — protein interaction ( PPI) network and topology analysis were constructed and
enriched using gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) , and molecular docking
and molecular dynamics (MD) simulations were used to verify the interactions between the core ingredients and targets.
Mouse podocyte cells 5 were divided into control group (without any treatment) , model group (treated with 30 mmol - L~
glucose for 48 h) , mannitol group (treated with 44. 5 mmol + L™ mannitol for 48 h on the basis of the control group) ,
experimental group ( treated with 2.5, 5.0, 15.0, 30.0 and 45.0 pwmol + L' luteolin for 24 h, on the basis of the
model group) and positive drug group ( treated with 100 wmol « L™" captopril for 24 h on the basis of the model group).
Cell viability were detected by cell counting kit —8 (CCK -8) , apoptosis were detected by flow cytometry, levels of
inflammatory factors interleukin — 18 (IL — 1), IL — 6 and tumour necrosis factor (TNF — a) were measured by
enzyme — linked immunosorbent assay ( ELISA), and B - cell lymphoma —2 gene (Becl —2), Bel =2 — related X
protein (Bax) , cysteine aspartate specific proteinase —3 ( Caspase —3), heat shock protein 90 — o ( HSP9OAAL) ,
phosphorylated protein kinase B (p — Akt) and Akt protein expression levels were detected by Weatern blot. Results

A total of 42 intersection targets of fructus broussonetiae and DKD were identified, and 13 core targets were screened
out, including protein kinase Bl ( Aktl ), prostaglandin — endoperoxide synthase 2 ( PTGS2), tumour protein 53
(TP53) and HSP90AAL, etc. The GO/KEGG enrichment analysis showed that the mechanism of action was involved
in the regulation of PI3K/ Akt signalling pathway as well as the oxidative stress, apoptosis, etc. The molecular docking
and kinetic simulations confirmed that HSP9OAA1 formed the most stable complex with luteolin ( binding free energy —
34.08 kcal - mol ") , therefore, luteolin were selected for subsequent cellular experiments. CCK —8 showed that the
effect of luteolin entered into a plateau phase when the concentration reached 30. 0 wmol « L.™', and this concentration
was used for the subsequent experiments. The total apoptosis rates of the control group, model group, mannitol group,
experimental group (30.0 wmol + L™") and positive drug group were (6.23 =0.40)% , (35.47 +3.08)%,
(6.42+0.52)% , (11.20 +1.46)% and (10.78 +£1.06)% , respectively; the IL — 6 levels of the cells in the
control, model and experimental groups (30.0 wmol - L") were (29.52 +2.21), (91.12 + 6.14) and
(36.48 +3.65) pg + mL™', respectively; IL — 1B levels were (12.68 + 1.17), (47.42 + 3.49) and
(18.08 £1.42) pg - mL™", respectively; and TNF — o levels were (23.15 +1.81), (79.35 =7.01) and
(29.62 £2.17) pg - mL™", respectively; the relative expression levels of Bel — 2 protein were 1.02 + 0. 11,
0.45 +0.04 and 0.92 = 0.07, respectively; the relative expression levels of Bax protein were 1.01 + 0.09,
2.18 £0.17 and 1. 12 £ 0. 11, respectively; the relative expression levels of Caspase — 3 protein relative expression
levels were 1.03 £0.08, 2.32 +£0. 17 and 1.31 £0. 14, respectively. The relative expression levels of HSP9OAAI
protein were 1. 00 £0. 07, 1.96 £0. 12 and 1. 08 +0. 10, respectively; the relative expression levels of p — Akt/Akt
were 1. 00 £0. 07, 2.25 £0.07 and 1. 11 £0. 06, respectively. The above indexes in the model group were statistically
significant when compared with those in the control group, and when compared with those in the experimental and
model groups (P <0.001). Conclusion The active component luteolin of fructus broussonetiae may reduce the
expression of HSP9OAA1, inhibit the activation of PI3K/ Akt signaling pathway, and reduce the inflammatory response,
thus achieving the purpose of treating DKD.
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IR 9 B 9 ( diabetic kidney disease, DKD ) & 4
PRI FE SRR AE T A , A 3 PR 2L M i
JE S A TR D REISGR S R AE , I 5 1 O 1l
FIZ A1 B G KU o il 5 A RO PR R R 1)
Tt DKD & Ho W R R iR 1S i, DKD & g AL
il 52 2% , V5 RORERR A ZE L L i3 3l ) 2 el s AR A B
W5 SO S I 45 40 3 A AR o BRAT I A A B
HURE 8 2 e T, 0 IR L (BB YT RSOR A
BRET, TR 22 414y M R T B[] 9 45 DKD
AASCAT i %, R R R ARR T L3 % 557 (fructus
broussonetiae ) g Z2FHH Y H B 1) T M AR 52, By
W 2 B VA B H R K i 254% 8 S, i
BB HURY AR B R S e B AR S e
REVE e A 0N Y . AT ST RAYT
BER R 2" AR Y 2 B 0 A S AR AL
il ATy i — 2 E 5T . ASBIEIE AN RE 5 0 4% 24 B o 5 Oy
TR, RGEHER 5271697 DKD 36 PR ALY
Y FHAE s S A AL, LU D DKD ) 22 88 508 97 8
AR AR

M 5TTIE
1w
M /NBUKCE LA MPCS, I ) L

WP R PR A A
HF KREBHFE R, WA 1 3 500 mg, 4 .
=98% , 4t 5 : 1107329 i % %, BLAS : B 500 g, 4l
JE:=99% ,it'5 . G107850 H #2 s , LK% - B3 500 g,
4ifE: =97% , 4t 5 : D657382 R IEE A, BlA% : B
1 g, 2% : =98% ,4lt5: C129108 , 44 iy _F BT H7 T 4=
AR B A A7 BIR 2 W) A 7 5 T2 1 i A PR 6 22 P
( phosphate — buffered saline,PBS) , ¥y FiG IR A Y
FHE B AT FR S W) A2 77 s RPMIT — 1640 B 375k | JB it
78 I , 2 G [ Gibeo 24 R A 5 U SR BEULTE 1k
(radio immunoprecipitation assay, RIPA ) 34 fi#t 5% th K,
PR ARV BARA RA R A bt B - W EA
(B - tubulin) FIFHHL 1 F ALY 1 (horseradish peroxidase,
HRP) #5532 =91, ¥ 1 22 [F Cell Signaling Technology /3
AR B AR ELRE -2 JE[H (B - cell lymphoma -2
gene,Bcl —2) Bel -2 #3& X 5 (Bel -2 - related X
protein, Bax) | 2 Jit 2 R K & & IR+ ¢ 1 4 11 1 3
(cysteine aspartate specific proteinase —3,Caspase —3) \#
K7 % H 90 — a (heat shock protein 90 - o,
HSPO0AAL) | % B8 1k 2 1 % B ( phosphorylated

protein kinase B,p — Akt) Fll Akt Z& 4, ¥ 35 [E CST
ANEVETE B A E - 6 (interleukin =6, 1L - 6) |
IL — 1B AR IR L Il F — o (tumor necrosis factor — o,
TNF — o) FiF I £ 72 W BfH %2 ( enzyme — linked immu-
nosorbent assay, ELISA ) 7 &, ¥ i1 22 [E R&D Systems
2 FV A A0 A B8 & (cell counting kit - 8,
CCK -8) {7 &, H A Dojindo 24 & A= 7 ; K 2 H
V- % B & B8 %Wt E (annexin V - fluorescein
V. - FITC )/#t & N W&
(propidium iodide , PT) £ Jifg i T- 45 1057 £, 3¢ BD
Biosciences 23 F] A4 77 5 /N Bl M bk B 88 ( bicinchoninic
acid, BCA) # 1 2 I 7 3 70) & 0 o Ak~ &0l
(enhanced chemiluminescence , ECL) i®{#| &, ¥ &
Thermo Scientific 2 F] 477,

8% iMark FEFR{OFT 221 BR 25 R N LTk
T8, ¥ 25 Bio — Rad 23 ] 7= 5 ; FACSCanto 11 i
MM, 35 E BD Biosciences 2 & 7= i ; 5200CE 4>
H 3k OB M RS, Ei Tanon 23 w7 i ;
DS 28100 #2 K , 46 S FE 4L IR A= MR A BR 2 )
e
2 KWHE
2.1 #LF 4 DKD FMM 7B Rz 08 R
Tl

ETHPARGELHH 2 BWES IS
( traditional Chinese medicine systems pharmacology
database and analysis platform, TCMSP) , L [ iR A= ¥ F)
FHE =30% FZE 2451 =0. 18 g bp E i e A& 55 11 1
SR T HL X R A [, AR B RN K
P& E (the human gene database, GeneCards)  7E£k A 2&
ol IR 3% 4% B0 P2 %2 (online mendelian inheritance in
man, OMIM ) & 36 J7 ¥ /5 B0 46 /% ( therapeutic target
database, TTD ) %4fg FE 4K DKD AHSCH I #E 5, 5 24
PR 5 R R A B B DU E T AR TR A Bl
J5 SRR S AT T I RE R R G P (search
tool for the retrieval of interacting genes/ proteins,
STRING) #3 ## & F J& H /E ™M 4% ( protein — protein
interaction networks, PP1) | 3& T 37 b2 Z 50 0 ik 4% 0>
G FEIRIERE bR R B A A
FrHEHAMA (gene ontology , GO ) Fl 5T A 5L P 5 4k X 20
HF}4 45 (Kyoto encyclopedia of genes and genomes,
KEGG) w4704, LA B8 H AR W27 D RE S A5 o i B
SR, BT B A HE 4% S 1 A% O B S5 0 T A
PEFT 73 7 X B AIE, I X 45 & e L 1Y B & W kAT
100 ns 43 T 3l J1 F A5 #l ( molecular dynamics, MD ) ,

isothiocyanate, Annexin
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2.2 YRS

2.2.1 #HpasEzx""

MPC5 4 g & 10% 4= 13 .10 U - mL™" y F
2 (interferon — vy, IFN — ) ) RPMI - 1640 1% 373k,
BT 33 C 5% CO,MIEFAA P HAT I EE R 24
JlFh & BE K 80% ~90% B}, FH 0. 25% Jife 85 1 Bl i 1
R g5 MPCS 41 it 53k kR 22 114 e 200 i, K- 200
MR TR SRS, B AN & IFN — y [958 e 85 57
e IPBE R R VI 2 37 CHPELRiFE, HE MY
A H b B R B G ) A R AT
2.2.2 fHpsESaE S E

PEAb T 0 B A K W B MPCS 41 i 43 g % BE 40
(MPC5 #i i &2 F 5.5 mmol - L™ #4588 45 1F F IE
WGSE 48 h) BRI (4T 30. 0 mmol - L™ A
ST B3R 48 h) | H @R EE 4 (FE X IR L JEAE |, 2 Fe
T 44.5 mmol - L™ HEEEEM G R IR 48 h)
SEHA (S5 T 30.0 mmol - L' A AL P 24 h 757
fif B A, Bf S B e 2.5.5.0,15.0, 30.0,
45.0 pmol + L' ABRELZ A 30.0 mmol - L~ AW 75
FARSET i 24 h) |, PHAEZG41 (55T 30. 0 mmol - L™
HEFEALFE 24 h, Bfi5 F 45 100 pmol - L™ RFE
F 30. 0 mmol - L™ A AGHEES R ILAR ST 24 h) o
JE SL IR R B E 6 AR AL,

2.2.3 CCK -8 #ill MPC5 ZiffiE ;1

O H50 A= K 30 17 A 0 () MPCS 41 it , DL A AL
1 x 10" 41 i) 25 B 2 R T 96 FLARN, B T 37 C,
5% CO, M35 FA0 P2 G 57 24 h, [l 4 o i e, A
24 h 5, BALINA CCK -8 10 pL % ,37 CHEt
W8 2 h, T 450 nm AT RIS BEAE, o5 4 i
I 7, G e AR B R 2 3 VR VR B
2.2.4 HERMAAARKN MPCS AAET1ER"

HRAE CCK — 8 I 25 5 T3 dE 17 o0 4, B 4 F Xof
BA IR MPCS 20 g 73 S % BREZH, BRI AT, H 85 7
AL (30 wmol + L") FIBHMEZG 4. 4351+ i
LB 24 ho RS & R DU £ T 1 B e O AR WS4 4%
ZHA0 I, PBS PG, # #8 Annexin V - FITC/PI 1=
Ao 0] & 10 WY A R AT 4R A, 40 B 25 2 4 L R oK
VR B TR,

2.2.5 ELISA & #ill MPC5 48B4 5 B F ok F

FRAE CCK — 8 e I 25 5 1 240 i ] 117 00 5 ik
T57 4L, B 4 F X 804 K 01 i MPCS 41 it 43 o Xof B8
AR RIS (30 pmol + L71) |, J5 SEH) 4 1 43

AT . 40 T WAL FE 24 h, WA AR I L
TR, 7% ELISA 208 @ U5 8R4, 20 A IL -6
IL - 1B Ml TNF — o Vi,
2.2.6 FHBREIEEEN MPCS it Bel -2,
Bax Caspase —3 fIfi 5 BEALES 3 - B/ EEHEE B
( phosphoinositide 3 — kinase/ protein kinase B,
PI3K/Akt) & B 1E X B B RiXAF "

W “2.2.57 Wi rp £ 4 AL UG (1) MPCS 41 g, fin
A RIPA 2%, oK E224#% 30 min, SRICEE T, H
BCA 2 & it 10 & 0 2 vk . RS B A 1k
17+ R BRI A — VIR TR BE K, 5 e = 3R
i LR o P S % WA Wiy 2 T dat DAY A e 1 24
B 2 h, A3 IA Bel -2 Bax , Caspase — 3 M 75
PE—HU (R LU 2 BT 43) 4 CRERIEF 1 1.
K H 25 R - 20 i =% F S 2 TP Be 2 o R /K vk
B3 Y, A HRP ARic i =3t (1:5 000) iR IFH
1 h, & ECLEBHUAOGIR 5, FIH Image J 4%
PEo AT 25 KA, L B — tubulin Jy N Z#E47IH—
e R
3 GitEAE

FH SPSS 27.0 H it A5 Se it o b, it R BEORLA
X s, B A E R AT HIH R 7 & 0
(ANOVA) , 575 22 55 W0 Fl e /N W 2 22 S50k (LSD) ik
TTEE I L3, #5 J7 26 A5 55 3% ] Tamhane” s T2

K o
# R

1 #HELFAEMENSTS DKD X ApXEKERE
BRSO

AWIFFE A S Hp i 18 1 AR B s v 1) T R 0
13 A, 55 DKD 555 8 A5 W5 I A5 9 7E 4 F 4R
A2 AR T S Z 0y - 2T R R L
PPI 28404 N T i € 25 1 1% i B1 (protein kinase B,
Aktl) (Hi A IR R N A AL & B 2 (prostaglandin —
endoperoxide synthase 2 ,PTGS2) 98 4 H 53 ( tumour
protein 53, TP53) . #YK T35 4 90 — o (heat shock pro-
tein 90 — o, HSPOOAAT ) 45 13 /NEL[R Sy 648 X 4 B
Ko GO JpHr iR, ik Se50 i F W L T A T R
SiE SV e S A I S A ) e A KEGG 23 i 46 7
PI3K/ Akt {5530 B% O e 200 & AR T . 4 T 4%
B, A KBS SR SaS/NT 50
kecal + mol ™' ;3 —25 1Y MD jiF5Z, HSPOOAAT 5K B %L
R E G Y4t e E (RMSD F25E 7E 0. 25 ~
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0.4 nm, %54 HHAER —34. 08 keal » mol '), 2524 1
RTINS 500 , ABIF 5 36 2 AR LR AE R4,
R £k PI3K/ Akt {5538 B IEA T 5 SR 40 AR SE B0 B0 IE
2 KEBEZXNEHEFSH MPCS AiiE RN
REARYZH 550 AT AR L, S5 20 (5.0,15.0.,30. 0,
45.0 wmol « L") HHIRA ML, FES 1T 2# 2 F Y
HIT2E X () P <0.001) ; H 5 BELL 5 % IR 41 AH
F,2.5 pmol + L™ SEBGA S AH 1L ,45. 0 wmol + L™
S5 30. 0 wmol « L™ SIS LL, fEGE T2 22
S TGI 2 L (¥ P >0.05) , U Wk B3k %)
30.0 pmol « L™" B AR B AE FHE A & 11, R 1 1k
#:30 wmol + L™ AR R MATIG L2586, WK 1,
3 KREEZEXSHEFSH MPCS 450E T 1 220
X HEZH BERUZH | H ER R A | 52 90 4 A FH 1 2 P 24
B4 ML S T R g B (6.23 £ 0.40)% |
(35.47 £3.08) % .(6.42 £0.52)% (11.20 + 1.46) % FlI
(10.78 £1.06) % , BIRUL5%F MALAH L, SE56 41 | FH

F1 ARBEZEN MPCS 4IHEIE J7 152 (% +5)
Table 1 Effect of luteolin on MPC5 cells viability (x +s)

Group n Cells Viability (% )
Control 100.0 £3. 14
Model 45.21 x4, 60" * *
Mannitol 98.03 £5.02
Experimental —2. 5 46.65 +4.78

60.22 £6. 02444
74.75 £5.93444
87.59 +6.90442
88.07 +7.91 444
88.89 £5 79444

Experimental - 5. 0

Experimental —15. 0
Experimental —30. 0
Experimental —45. 0

AN DN D

Positive drug

Control group: MPC5 cells were cultured for 48 h under the condition of
5.5 mmol + L™! glucose; Model group:Treated with 30 mmol - L™ glucose
for 48 h; Mannitol group: Treated with 44. 5 mmol + L ™" mannitol for 48 h
on the basis of the control group ; Experimental group ; Treated with 2. 5,5. 0,
15.0,30.0,45.0 pumol + L=! luteolin for 24 h on the basis of the model
group ; Positive drug group: Treated with 100.0 wmol + L~ captopril for
24 h; Compared with control group,* ™™ P < 0.001; Compared with model

group, 244 P <0.001.

PELY L o 5 SRRV AR L, RS T L 22 R A 4
H2ER (3 P <0.001) ; H # B 2 5 % B AR LE , 7E
Giiter E2ERTGFE X (P>0.05) WK 1,
4 KREEZXNSHEFESH MPC5 4 IL -6,
IL - 1B#0 TNF — o 2 fiE B F 75 75 B 22 11

ESX R AR b, B2 A e IL - 6 1L - 18
FTTNF — o 7K 8 T4 (2 P <0.001) ; S R1Z
AL, SEgRZH AL %) TL - 6 1L — 18 1 TNF — o 7KF-
¥ R (3 P <0.001) , W4 2,
5 KEEZEXWNSHEFSH MPC5 ffd Be -2,
Bax #01 Caspase —3 HEHRIZM =M

5 f BRZHAH LG, SR 2H 40 g v Bax 1 Caspase -3
R ARXS IR K- 1 8 25 T i (45 P <0..001) 5 Bel -2
HE AR R IR AT L ZREIR (P <0.001) ; 5HERIZ A1
Lt SEE 4] MPCS Zii il Bax il Caspase — 3 £ [ AHXT
TRV B E AR () P <0.001) 5 Bel -2 # A
XF ik KF- 2 T (P <0.001) , D36 3 FIE 2,
6 KREEZEXSHEFESH MPCS 4 PI3K/Akt
ESBEREXERRENMN

BRI 55 00 BRZH AR L, S 00 20 55 1 B 40 A1 T,
HSP9OAAL .p — Akt Fil p — Aki/ Akt AH X} F2 ik 7K, 76
Giitr L ERWA ST 2 L (B P <0.001) 5 Akt

®2 ARBRERXS MPCS 40ttt AR - 1B (IL - 18) \FI4
R -6(IL - 6) M IR FE N 7 (TNF - a) 3K IKF (9 52
(x%5)

Table 2 Effect of luteolin on the expression levels of interleukin —
18 (IL-1B), interleukin =6 (IL —6) and tumour necrosis factor
(TNF —a) in MPC5 cells (x +s)

IL-6 IL-1pB TNF -
Group n » » »
(pg-mL™")  (pg-mL™") (pg-mL™")
Control 6 29.52 +2.21 12.68 +1.17 23.15+1.81
Model 6 91.12+6.14* ** 47.42 £3.49*** 79.35+7.01***

Experimental =30.0 6 36.48 £3.65%2% 18.08 +1.42°4% 29.62 £2. 17444

Compared with control group, *** P < 0.001; Compared with model
group, 242 P <0. 001.

QI-UL(2.11%) QI-UR(0.41%) QIUL(8.23%) QI-UR(57.24%) QI-ULR.67%) QI-UR(1.87%) QI-UL(5.70%) QI-UR(24.05%) QI-UL(3.91%) QI1-UR(20.43%)
1054 105+ ¥ 1051 10°4 e <
_ _ 5 ~*’~ — —_
~ a g ~ ~
10* 5 10 : 10 10¢ =
2 A 3 <
B R ok <
0- & 0- g 0-| 0- :
QI-L1(97.48%) QI-LR(0.00%) QI-LI(23.2 Q1-L1(95.42%) QI-LR(0.04%) QI-LI(65.17%) QI-LR(5.08%) QI-LI(71.90%) QI-LR(3.76%)
T T T T T T T T T T T T T T T T T
0 10* 10° 10° 0 0 10* 10° 10° 0 10* 10° 10° 0 10* 10° 10°
Control Mannitol Experimental-30.0 Positive Drug
e VEE
B 1 AREZN MPCS 20 T
Figure 1  Effects of luteolin on apoptosis in MPC5 cells
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Figure 2  Detection of the relative expression levels of Bel -2,
Bax and Caspase — 3 proteins in MPC5 cells of each group by

Western blot assay
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Table 3 Comparision of the relative expression levels of B — cell
lymphoma -2 gene (Bcl =2), Bel -2 —related X protein ( Bax) ,
cysteine aspartate — specific proteinase —3 ( Caspase —3) in MPCS5

cells (x £5s)

Group n Bel -2 Bax Caspase — 3
Control 6 1.02+0.11 1.01 £0.09 1.03 £0.08
Model 6 0.45+0.04"** 218+0.17*** 2.32x0.17"**

Experimental =30.0 6 0.92 +0.074%% 1.12£0.114%% 1.3120.14%%%

Compared with control group, *** P < 0.001; Compared with model
group, 222 P <0. 001.

&4 MPCS Al P B NE ML LAY 3 — W/ 25 0 B (PI3K/ Akt) 38 AR G AT 2R K1 LU (v £5)

Table 4 Comparision of the relative expression levels of phosphoinositide 3 — kinase/ protein kinase B (PI3K/Akt) pathway - related

proteins in MPCS5 cells (x )

Group n HSP90AAL p — Akt Akt p — Akt/ Akt
Control 6 1.00 £0. 07 1.00 £0. 08 1.00 +0. 09 1.00 +0. 07
Model 6 1.96 £0.12** * 2.20 0. 11" 0.98 +0. 07 2.25+0.07** "
Experimental - 30. 0 6 1.08 £0. 10442 1.09 £0.09224 0.99 +0. 09 1.11 £0. 06222

Compared with control group, * * * P <0. 001 ; Compared with model group, 224 P <0. 001.
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Figure 3
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Detection of the relative expression levels of PI3K/ Akt
pathway in MPC5 cells of each group by Western blot assay
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