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[ Abstract | Objective: To investigate the effect of modified Ditantang on autophagy and relevant proteins
in brain cells of rats with cerebral ischemia reperfusion injury. Method: The cerebral ischemic reperfusion ( CIR)
injury model in rats was built by reversible middle cerebral artery occlusion artery suture of middle cerebral

embolism method, and randomly divided into sham group, model group, high-dose modified Ditantang group
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(H-dose) , low-dose modified Ditantang group (L-dose, 0.384 g-kg™') and PLXT group (0.1 g+ kg™ '). Sham
and model groups were given normal saline by gastric perfusion, H-dose and L-dose groups were given modified
Ditantang, and the PLXT group were given Piracetam tablets, intragastric volume 10 mL-kg™'. The treatment
lasted for 7 d. Within 24 hours after administration, the histopathological examination was performed, the volume of
cerebral infarction, neuronal apoptosis and serum levels of inflammatory factors were compared, and the expressions
of autophagy related microtuble-associated protein 1 light chain 3 (LC3) 1I, Beclinl, B-cell lymphoma-2 ( Bel-
2) and p62 in brain tissues were determined. Result; Cells and blood vessel necrosis, neuron swelling and
interstitial edema were observed in model group, a few neurons died, edema was reduced, swelling of nerve cells
was alleviated in H-dose, L-dose and PLXT groups. The volume of cerebral infarction and neuronal apoptosis in H-
dose, L-dose and PLXT groups were lower than those in model group (P <0.05). The levels of tumor necrosis
factor (TNF) -o, intedeukin (IL) -2 and IL-8 in H-dose, L-dose and PLXT groups were lower than those in
model group (P <0.05). Compared with sham group, protein and mRNA expressions of LC3 [, Becl-2 and
Beclinl in the ischemic brain tissue of model group were significantly increased, while protein and mRNA
expressions of p62 in the ischemic brain tissue of model group were decreased significantly. Compared with the
model group, protein and mRNA expressions of LC3 I and Beclinl in H-dose, L-dose and PLXT groups were
significantly decreased, while protein and mRNA expressions of p62 were significantly increased, with significant
differences (P <0.05). Conclusion: Modified Ditantang can improve brain injury and interfere with autophagy

after MCAO/R, alleviate inflammation, and regulate autophagic activity, which may be related to the down-

regulation of expressions of LC3 1[I , Beclinl and the up-regulation of expression of p62.

[ Key words ]

Gt ot A A e R LA P e AL B — A
25 4 T A5 B 60% ~ 80% ' R EE JF I LR
SRRV B 2 T R R R O R B AR
O e B T A B, EL R R B R R R
o B I R A v S K IR I G 5 AR P A
A 2 e 0l P 2R o A 2 IR, R R AL
Z , SR R 5 A 2 SR i 25 6 BRI L 4 i
PG B T BRSO, T IS IR JT 0K A M VA T R I
HNHURIR G T 8 T, BUS AL AR 4ROk
WFSE % B0 P 16 25 HL AT s 0 10 W R 7 28, I F K
a0 BT N R b B A 3% 9 IR 186 A Sk BH IR T
T 2 15 USN, AT A A5 9 Dk 6 6 1 2 38, ol 3% A 0
)R ALY R 78 T A AR R R R B
B TR E R R TR B . T R %R
T 1T A 2 ek 3 T AR S B o IR A P O
OSAHS #8845 1IF £ 3 f9 1 PR e MR, EL AT e A1 it 432
PUIE SR B . B AT ) iR
B AT 25 1 T RE L AT S0 30 ok o 1 g 4
WA T IS E D B R IR AT LA
R G PR S S R G R A R I I S
Ji 7K i 6 L AR S A ot A £ 95 i, T o 2 005
SR RN el VA (A i O 2 2 E SR R 37 37D
L TE-988 3 50000 09 56 T 11 Wy T i B PARL AR . R E

modified Ditantang; cerebral ischemia reperfusion injury; autophagy; mechanism

AR R, F VETE G SR il A b B
MIER . AR S5 4 M FE T, [F] Bt )2 4 i 7
A B PR QIR R R S B — R AR AL
B ENR B8 6 e 1t IR A R G 1 A
AN B . PRI, 2 A R R AT A R g
B ok Aa 2 (MCAO ) ) 8 K il 5t 1l 45 1 6 80 , 5835 mn
WA VA% 9% 1 % i ke XL 98 2 400 0 KBRS 1 R O
HEHARIBWE
1 #a,
1.1 ¥ SPF g% SD KK 90 H, & FT i
140 ~ 160 g, 4 [ b 50 4 38 F) 42 52 55 3 W) 3 R A R
v, A AEIES SCXK(52)2016-0011, A S2 40 54
KRG LR B e I 2 25 80K
L2 29 Rk InsRERmHIEE AR 12 ¢, A 8
i 10 g, MF40 10 g, 45+ 10 g, #5210 g, K FH 9 g,
KIE6 g, /ERHE 6 g AW, T A AMAEIL AR P EZ
REFZEWE AR Y0 N IE 5 A5 2015 AF pR b [E 24
) R, SR FH G 50 3 A a8 20k 42 i 4 v 24 ] A
B, BRI 2103 g MEHE PE 4 R (Ll AR A A 2400 A5 FR
2y )L E 20160122) ; MR R BE I F-o(TNF-ar) ,
MMEA R -2 (IL-2) , FIZ0 A 22 -8 (TL-8 ) g Bk # 93 W¢
B 5 (ELISA) 7] & (s SE A W TR A BR 2
AL HEE B 170122,161104,160916) ; 14 45 A1 %
- 65 -



25 B 15
2019 4 8 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25,No. 15
Aug. ,2019

H 5 3 (LC3) T, Beclinl F1 Bk [ 41 g 98 -2
(Bel-2)5I¥y A4 T A9 T8 ( Bl Iy A A &
i, BCA & &l &, DAB 3 7] & (R
A TR BR 2 W] 45 4 51 20170316,
20170412) 5 FR A R AL Y 0 3 (3E[H Sigma /A ],
HE245 5128 070122 ,061207) 3 41 Y 4 Mk ( TTC , 3 [F
Sigma /v w] , #t5 061125) ; i A A s bric (TUNEL)
KA & (EEP KAH S 1170229) ; trizol (I 1
FEamAEY) TR A RS AL iS5 20170311) ;LC3 1T,
Beclinl , Bel-2 1 p62 #i 4& ( 3£ [E Cell Signaling
Technology 74 W], it 5 43 5 2 J171026, J160607 ,
J160926 ,J161112) ;I FEHi ok EH H (1g) G —
T (18 E Proteintech = &/ &), b5 J170511)
1.3 {4 BX60 # B fif 5% ( H A Olympus 2] ) ;
RM2125 4] F- #L, TPIIZO %14 [ 5l A =X 4 4L i
KL PR R 22 R ) 3 YO-6LF Bl A= 4y 20 440 AL
(LG 5 H L+ R A BR 23 A ) ; ELx800 7Y i
PRA (25 B AR W5 AL #% A BR A &) ) 5 Image-Pro Plus
6. 0, Bh 5 24 PR 0 M R 48 (32 v Wik Sl 4 A A7
FRZAH]) s XDS-500D #15% 5% 1 il BE (75 JH 5% i AL %
AR E]) ; LightCycler® 96 Bl 52 B} 5% 5% % 7 PCR
(Real-time PCR) Y ( %+ Roche 24 7)) ; DYCP-31CN
AU UK A, DYCZ-40D AU 5% fAL (A6 50X — A YRk
AHIRAFD)
2 FHiE
2.1 BRNH 4 REURATEE R 25K 6 h, L1 10%
KA ERERBERL,3. 5 mL-kg ™' BRI 5 , 5
Sehara 257 {977 ¥, X R BRHE AT AT 396 1 ik v 3 Jk £
FELR IR FE A KM b Bh Bk, 4 A e kI, R
WU AR PR K RATIR7E 37 C 2. BFARA
FRAHE AL bR T AR S EAMFE . B 90 min f5
PR R L HEAT HERE T, FRRETE 90 min J5 2 IARIR T
SEUSS R B B o G R R AT R 22 D i R AR E 3 o
AP HE M AR R 1 ~3 S0 AT 47 K
05 v B ok e S R T 1 R BRI O 43 1 1B T AR R R
2.2 SrHIS%E REBILS NS A, 00 RFAR
HBEPLAA 0 3BT AR KRS HBEAYZH ik i%
PR e AR 4, V4 24 20 45 B AL N 3 A T ) il
il P E A KBS S Ho S A KRR A
AR AE AL, AR & = ARG R x
eI ZA(0.018) /R MK, TRER NI E24 h
P EH LR GESSZT ARG R Al
5T MR 0. 768 g-kg ™ IR U 0E AR R i
LT INBR P 0.384 g-ke ™', ML P I 20 44 T
- 66 -

MERLPEIH A 0.1 g-kg ' B F AR 5BIA41 45 T 55
R ERK W E AR 10 mLekg ™'
2.3 fgbrfai
2.3.1 JARZE-PHL (HE) G 0 00 %2 figi 20 2155 3 27
A TG AR 24 by, HR 3K Ak BE Bl
Y, WU A 2L R B AR KIS VRS B 48 h g, —H
ARG, CBENK, A A YR, e, BB T
PV~
2.3.2 TTC Jeta I A pE i AR 1 v ~F- 4 T
2% TTC Je ey b, mEEWEE 0.5 h, lii i 10% H g
[, A AL AL 2000 2 1, IEF AL 2 R 40 0t
Image-Pro Plus 6. 0 U 4t fji 45 5E 11 £ . #EALARFN = A
HEAAR TR/ Ko ) Rt > 3R A R
2.3.3 TUNEL LRI M2 0 Mg 1= U0 R Bt o
/K, TUNEL 350 & 52 b i F 2 &, DAB B, 55 K
R YT, B B 28 K AU 2Ok R An il
it , WL 5% P 25 240 LA T 00, 2O AR T AR AR il
L5 200 A A 1 R O T 4 M, R S A e A AR
BF o3 O T A MR H
2.3.4 ELISA U5 4ME Ml TNF-, IL-2 F1 IL-8 7K F
FAESNE I ,3 500 remin B0 15 min, BE R
1 ELISA 3 5 41 J& 1. TNF-o, IL-2 i1 IL-8 7K,
J AR e BRORR) S W R
2.3.5 BR[O ENE vk (Western blot) Yl 42 fig 20 21
i EH WA e H LC3 11, Beclinl , Bel-2 Fil p62 [ %
K AR B K R o A A - REROR
IR BT S % 50 pL —41(1:100) ,4 C
BEE AN =BT (1:100) ,37 CHEF ,PBS whik,
DAB &5, 58 KRR & Gs, oK, i W] 5 ok A e 3
F, BB W% Image-Pro Plus 6. 0 2 3T R 48
e S ASHEY A K EEAE
2.3.6 Real-time PCR #& ] LC3 II ,Beclinl 1 Bel-2
mRNA KK KA 2 50 mg, % A trizol 542 2
RNA Kl RNA ¥ B & 40 J% , % ] Fast Quant ¢cDNA
55— A 0 ) & A% S A2 i ¢cDNA, ¥ - Super
Real #¢ ¥ it WIR 1070 & 647 40 M 1E 36,95 C i
A5 PE 30 5,95 CAFME 10 5,60 C 3Bk 30 5,72 °C I
fir 30 5,72 CHEAR S min, FEOLAE M, ) C, P
8, 5RFH 2 7% %% mRNA [ A X ik . Bl 7
IR 1,
2.4 gritsEorik BOUE SR A OSPSS 20. 0 4 it R4
Gt EBER & 2 s RO, BRI 0 A K 58 Ry
ZFER RS, WAFEA LR R R R 7 250 8T,
LA REAR TR Z 0] 9 0 P L3R A LSD 35, L« =



525 B4 15 M)
2019 4E 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 15
Aug. ,2019

®1 PCRE|¥FFI
Table 1 Primer sequence of PCR

519 FPa(5'-3") KB /bp
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Fig.1 Effect of modified Ditantang on brain histopathology of rats
with cerebral ischemia reperfusion injury ( CIRI) ( HE, x200)
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Table 2 Effect of modified Ditantang on microvessel density,
cerebral infarction volume and neuronal apoptosis of rats with CIRI

(x+s,n=15)
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0.768 18.12 1. 89% 31.51 £5.47%
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IL-8 KB T (P <0.05) 5 S5 20 L&, fin ik
VIR e AT 2 B B P A i TNF -, TL-2
A TL-8 KB BREAR (P <0.05) . W% 3,

F3 MHEERFMERODEZEIRGARLBIRERFHZN

(xxs,n=10)

Table 3 Effect of modified Ditantang on serum inflammatory

factors of rats with CIRI(x +s,n =10) pg L7}
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Fig. 2 Electrophoresis of LC3 1, Beclinl, Bcl-2 and p62
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Table 4 Effect of modified Ditantang on expression of LC3 11, Beclinl, Bcl-2 and p62 protein of rats with CIRI(x +s,n=3)

2 5 F /g kg ! LC3 11 /B-actin Beclinl /B-actin Bcl-2/B-actin p62/B-actin
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Table 5 Effect of modified Ditantang on expression of LC3 11, Beclinl, Bcl-2 and p62 mRNA of rats with CIRI(x +s,n=3)
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