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Study on Mechanism of Platelet Aggregation Inhibitory Effects and Lung Tissue Protective Effects of
Baicalein in Model Rats with Acute Pulmonary Embolism Based on Notch Signaling Pathway

WU Zhongyong, WANG Jinzhong, ZHOU Sen, LIN Ming, WANG Xiaozhi (Dept. of Critical Medicine, the
Second Affiliated Hospital of Hainan Medical College, Haikou 570311, China)

ABSTRACT OBJECTIVE: To explore the mechanism of baicalein platelet aggregation inhibitiory effect and lung tissue
protective effect of baicalein in model rats with acute pulmonary embolism. METHODS: Totally 36 rats were randomly divided into
normal control group (»=6) and modeling group (n=30). The acute pulmonary embolism model was established by autologous
thrombus replication in modeling group, and the sham operation of rats in normal control group was carried out. After modeling,
30 model rats were randomly divided into model control group, positive drug group (low molecular weight heparin calcium 0.01
mL/kg, subcutaneous injection) , baicalein low-dose, middle-dose and high-dose groups (25, 50, 100 mg/kg, intraperitoneal
injection) , with 6 rats in each group. Normal control group and model control group were intraperitoneally injected constant
volume of normal saline; administration groups were given relevant medicine, once a day, for consecutive 7 d. After medication,
platelet aggregation rates of rats after activated with adenosine diphosphate (ADP) and arachidonic acid (AA) and platelet
activation index (RPI) were detected; lung histopathology was observed by HE staining; serum platelet activation markers granule
membrane (CD62P) and lysosomal membrane glycoprotein (CD63) , growth differentiation factor-15 (GDF-15) and N-terminal
B-type natriuretic peptide (NT-proBNP) were measured by ELISA. The mRNA expression levels of Notch2, Notch3 and Notch
signaling ligand PLL1, JAG2 were detected by RT-PCR method. The protein expression levels of Notch2, Notch3, DLL1 and
JAG2Z in lung tissue were detected by immunohistochemistry and Western blotting assay. RESULTS: Compared with normal control
group, plasma ADP-activated platelet aggregation rate, AA-activated platelet aggregation rate, RPI, serum levels of CD62P,
CD63, GDF-15 and NT-proBNP were increased significantly (P<<0.05). The lung tissue of rats was in a state of severe
inflammatory infiltration. mRNA and protein expression levels of Notch2, Notch3, DLLI and JAGZ2 in lung tissue decreased
significantly (P<<0.05). Compared with model control group, changes of above indexes of rats were improved significantly in
baicalein groups (P<<0.05). CONCLUSIONS: Baicalein can reduce platelet aggregation and improve the pathological state of lung
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tissue in rats with acute pulmonary embolism. Its mechanism
may be related to activating Notch signal pathway.
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Tab 1 Primer sequence and amplification product

length

KA Elbuzan etz FHIKIE bp

Notch? Emsl 5'-GATTACAAGTTGCCGCCATC-3' 9
[ 14) 5'-CTTTGACCACCGTTCTCCTC-3'

Notch 51 5'-CACCATCGGGAATGAACACTTC-3' 138
[l 14 5'-CTGTCAGCAATGCCTGGGTA-Y'

DILI Emal 5'-AGGAACAGGATGTCCAAATCG-3' 219
EE]L) 5'-AAGGGCATCCACATCACTCGGT-3'
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EElL] 5'-CAGGAGCATGGATTGGAGT-3'
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F2 JBAXBRMEMNERERRE RPIENELSR
(xts,n=06)
Tab 2 Results of platelet aggregation rate in plasma
and RPI of rats in each group(x+s,n=>6)

il ADPIEILR MR ER, % AATRILR I/MUBSER, % RPI
ER TR 264843.15 1746258 40.61+3.44
BERIR IR T6.44+4.66° 9125228 82194401
HAZIGRA 60.19+3.61° 79.7343.11° LI £386°
HAZ R 5283317 68.25+2.13° 02.82£297
WAZ AR 4386£297° 60.88 £3.44° 48114226°
iR e 27.6844.05* 19954373 4087+3.96°
T S IE R IEAL H#E, * P<<0.05; SRR IR 40 Heds ,*P<<0.05

Note: vs. normal control group, “P<<0.05; vs. model control group,

"P<0.05

CD62P,CD63 /K- 2 3 Tt i (P<<0.05) 5 S A6 U X it 2]

oA, BER R 4% 7 2 DL R A M 25 1 4l K BRI v R

CD62P . CD63 /K-35 3 25 A% (P<<0.05) , H 8 & K11

VE T 52 30— 2 A 7 S OS2 o 4% 2 K B il v v

CD62P ,CD63 K-l E L5 R WK 3.

*3 H{MAKXRIMEH CD62P, CD63, GDF-15, NT-

proBNP 7K EELER (x £ 5,n=6,ng/mL)

Tab 3 Results of serum levels of CD62P, CDG63,
GDF-15, NT-proBNP of rats in each group
(x+s,n=06,ng/mL)

413 CD62P D63 GDE-15 NT-proBNP
Ricsopcel 928+122 BI9+217 19824167 12714084
R 066+236° 597143147 3136£097° 1971+ 1.04°
WEZ IR 1741£ 103 4991 £267° 27.03% 141° 1688+ 1.12°
HAR TR 1438076 4108+ 1747 2134 0.68° 1408073
WA R EA A 10,114 1.13° WT1£259° 20084137 11,894 1.06°
il 077+185°  3403+237 2274246 1338+1.88°
e 5RO IR LR, * P<<0.05; SR X B ZH s, *P<<0.05

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

33 EEHEXAMMRERE KR MEH GDF-157
NT-proBNP 7K B 520

55O E O AL L A, A R R AL R BRI i
GDF-15 NT-proBNP 7KV i 2 F} 55 (P<<0.05) ; S A X}
HEZH FU R, B 5 R 45710 i 21 A BRI 25 W 28 R R 35
GDF-15 NT-proBNP 7K i #F#(K (P<<0.05) , H &%
FIOVERHZ B — 2 R AR 5 . & 4R B i
H GDF-15 NT-proBNP 7K -1l 5 45 5 W3 3,
34 EBEZEWRMUMEEREKRALRFEZNZI

TEH X B2 K B L 2R A5 4 TE 7, R % B I 3L
SR, IR G R LA , B X B A K Ui 2 il
IR ek o AN NN 1 1 DR S 2 2 o = e I BN S e
KM, ST B2 B, R BRI R K R
LA b2 (I 9 5] oy P AT A Rt 4 e At L SR 4 5
A5 2R pen o 2 e B 24 K U 9 20 4 45 4 A i
5, s WA BT 20 A AR B Bl . &K
Jiiti 2 2 PR A A P DL IR 1
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x100)

Fig 1 Pathological micrographs of lung tissue of rats

in each group (HE staining, x100)

35 HEEZRITAMRE R K R Al H LR F Notch2,
Notch3 . DLL1 .JAG2 mRNA Fix 7Kk F #5401
5 OE X BRA Fb B, A5 A B 20 K B i 2H 21
Notch2 Notch3 \DLL1,JAG2 mRNA ik /K14 {3 %
R (P<<0.05) 5 SRR AT s, 6 5 28 4% 7l ik 4 S BH
P 25 ) 21 K U 41 20 Noteh2 , Notch3 , DLL1, JAG2
mRNA 5K V-2 8 2 T 5 (P<<0.05) , H % £ 14E
FH A B — i A 0] b AR R # . A% R Bl il 2H 21
Notch2 ,Notch3 \DLL1 . JAG2 mRNA 3 1% 7K - & 4%
4,
F4 FHHAKXRAALF Notch2 Notch3 . DLL1,JAG2
mRNA K FEMELER (x+5,n=06)
Tab 4 Results of mRNA expressions levels of Notch2,
Notch3, DLL1 and JAG2 in lung tissue of rats
in each group(x+ts,n=06)

415 Notch? Notch3 DLLI JAG

ERwRA 3631038 265+026 598035 349028
FRL e 086£021° 065+0.14" 1.06£0.06° 065£0.11°
FEZIH R 121£0.16° 1.08£0.09° 374£05° 164£0.17
2% il 2.19+0.20° 156£0.17 4511046 2294026
A Z AR 318+037 238£036° 516£026° 29440347
iz e 354£041° 245£031° 5684034 315£031°

T SRR X R AR, " P<<0.05; S ERINT B4 Lhds,"P<<0.05
Note: vs. normal control group, *P<<0.05; vs. model control group,
“P<0.05
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3.6 EEEX MM EER X RAAL H Notch2,
Notch3 . DLL1 .JAG2 E AR iEHIZ200
5 OEH X BRA LA, 50 AR 0 BE 4 K B M 4 2
Notch2 ., Notch3, DLL1 ., JAG2 % [ 3¢ ik /K - i & AL
(P<<0.05) ; HjBERINT R 4] Hods, 8 & 45 50 4l M BE T
220 K BRI 2H 27 v Notch2 . Notch3 . DLL1  JAG2 & [
N %S

Notch3 §

Notch2

Ny O?hx .

< .
EH X IR HRTR RS 2

TR BT (P<<0.05) , H# % R 1 2 B
H— 8 R RO R . 45 AR R 2 20 Noteh2
Notch3 ,DLL1 JAG2 & [ 2 35 5 2 2H A 12 A6 ) e £ (i
TR LI 2, S AR IR R R 45 2R W3R 55 kiR
15215 Western blotting K6l B, 7k [ UL 1 3, 26 1 3R ik
TRAAI 25 W2 6

AT

X

pigs el

AR L FREZ5 41

2 SHEKXRAZEL Notch2 Notch3 . DLL1 JAG2 #& Tl iz 21k 2 B E (x100)
Fig 2 Immunohistochemical micrographs of Notch2, Notch3, DLL1 and JAG2 in lung tissue of rats in each group

(x100)

x5 BAKXRAMAL A Notch2 Notch3 . DLL1.JAG2
EAREWEBAURSKRMNER (x£5,n=06)

Tab 5 Immunohistochemical integration results of the

protein expressions of Notch 2, Notch 3, DLL1

and JAG?2 in lung tissue of rats in each group

(xxs,n=06)

i) Notch? Notch3 DILI JAGY

EF IR 7924034 8.62£0.61 8054053 7894037
B IR 3.01£046" 318£0.73° 3114043 360+0.68°
WAZIGN R4 582£031° 5.61£0.44° 6.05£0.36° 5134055
HAZ e 625+048° 1734052 742+048° 743053
EAERNRA 7844055 839+048° 8.04£0.68° 8.04£0.61°
Wtz 173051° 830+0.62° 830+0.66° 8124048

T HIEH X IR A, " P<<0.05; SB[k, "P<<0.05

Note: vs. normal control group, *P<<0.05; vs. model control group,
"P<<0.05

hEHERE 200EEs15FE

Notch3

Notch2

DLL1

JAG2

GADI [—— — — — —

ISP o DO eSS 05 A 0w YR i)
firey SE) fliesE] pallireedl pliecl LB

3 BHEKRAMELH Notch2 Notch3 . DLL1 JAG2
EBFRIERK

Fig 3 Electrophoretograms of Notch2, Notch3, DLL1

and JAG2 protein expressions in lung tissue of

rats in each group
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*6 ‘HEKXRAAL S Notch2 Notch3 . DLL1.JAG2
EARIEKFRVER (x+5,n=6)
Tab 6 Protein expression levels of Notch 2, Notch 3,
DLLI1 and JAG?2 in lung tissue of rats in each
group(x£s,n==6)

45 Notch2 Notch3 DLLI JAG2
EHERYL 105£0.13 113009 0.93£0.12 1.08+0.11
AR 0.35£0.08° 0.28+0.04° 032£0.02° 0.50£0.03°
HLEIH R4 0.52£0.04° 049£0.06 0.50£0.06 0.71+008°
WA R R 0.74£0.11° 075+007 073009 087£009°
WAZRNEA 096£0.17° 101£0.11° 0.84+0.14° 104+0.11°
il 092012 1.00£0.13° 091£0.13 1.06£0.10°

T HIEH X R A, * P<<0.05; SRS HHZH [, "P<<0.05
Note: vs. normal control group, *P<<0.05; vs. model control group,
P<<0.05

4 itig
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