Fo0% H1H woOMOR oo o (B R Vol.50 No. 1
492 20244 1 H Journal of Jilin University (Medicine Edition) Jan. 2024

[XEZHE] 1671-587X(2024)01-0042-08 DOI:10. 13481/j. 1671-587X. 20240106

% & N 5 4= PKD1/HIF-10/VEGF i@ B 3t i 11 5 18 K R Y
MEER

RoOR, RKARF, KOF, ZAMG
RIS M I 272 BT Jag 8 M s B2 g o 1L S B L TR 69 450001)

[ ZE]  HE: S ITEEA P X0 5 i K B0 Ty A8 A A AR B R R, I 4 BT X AR O D1
(PKD1) /#4152 T la (HIF-1o) /M N EAERKKEY (VEGF) @MY IEM. FE: SDK
SBEAL 2 AT ARE BRI | BEARNBE4 . PKD1/HIF-1o/VEGF 15 5 18 # B Wi 57 CID755673
(CID) HHAEEANEE+CID 2, R AR 20 Bk 26 i Rk S 45 Lk 70 ) 5o BB BY , B AS PR 4 K
B 1 Ik 1 S BEAS P9 iR 20 mg-kg ', CID 41K U i 46 CID 50 mg-kg ', HiA< i+ CID 41 K UM
JEEVE S CID 50 mg-kg™ ' R K E S 35 A B 20 mg-kg ™', H 1%, B4 RO IEHE S A
FUREOIEETR AR, 2, 3, S-AL = RIL A ME (TTC) Yo €2 48 I 4% 41 K B0 WU BE T LU 4
F, HEJ @O WS AR ROMALURIIE AR, L5085 i PCRIE (RT-qPCR) LI [ B
BRI 4% 2R BB 0 X0 L4 21 b PKD1 . HIF-1a. CD31 fl VEGF mRNA } #& 119 % i5 K F .
R SEFARA R, BEAILR CID 4K BLO WIS KA 8028, 40 MR B 5, HESIZREL, o]
UL UL A W7 %8 0 4 M 4 B iR i) 5 S A D T 4 RN BE AR Y TR + CID 2H K BRLC JILER 2t HE AR X 5%, O ILEF
A WT AT, REMBE D, SBFARALE, BRAKRKRALEHNIMS% (LVEF) FfALL
AR (LVFES) FEIE (P<<0.05), ZOZEWH KM NAE (LVESD) A0 % & KR 42
(LVEDD) #ik (P<<0.05), D414 PKD1, HIF-la. CD31 M1 VEGF mRNA K % 1 3 35 K F [
it (P<<0.05); SRV WAL, B4R N B4 KB LVEF #1 LVFS Jh & (P<<0.05), LVESD Hl
LVEDD /N (P<<0.05), OHUBESETH AU 43 5B (P<<0.05), LA L PKD1, HIF-la, CD31
M VEGF mRNA K HF£ KK FEFm (P<<0.05); SHARI A, CID4I KR LVEF M LVFS B
(P<<0.05), LVESD #f1LVEDD # K (P<C0.05), L ULFEAE AU E 43 R T (P<<0.05), O AL4iEl
1 PKD1, HIF-la, CD31 Ml VEGF mRNA & &L FFEML (P<<0.05); SEANERH L, 3
AN+ CID 41 KL LVEF M1 LVFS M B %k (P<C0.05), LVESD 1 LVEDD # Kk (P<C0.05), L»
WU ZE 1 AR xR T (P<<0.05), DAL 4 PKD1, HIF-1a, CD31#1 VEGF mRNA K7 1534
KFREAL (P<<0.05); 5 CID 4 Ib#, #ANE+CID 4 K B LVEF M LVFS Jt & (P<<0.05),
LVESD #1 LVEDD /s (P<0.05), 0> WUBEE 1 FLUE 43 R BE AL (P<<0.05), O L4041 PKD1,
HIF-la, CD31 il VEGF mRNA J & [ £ A K FJH & (P<<0.05) . 5. F5 R R Al i o s
PKD1/HIF-1a/VEGF i % & # 4& i 0 77 % 3 A Bl A7 28 . 4 /0N He 0 WUASE B8 18 B R0 ok 35 .00 T 8 1Y
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Improvement effect of ligustilide on rats with heart failure by
regulating PKD1/HIF-1a/VEGF pathway

ZHANG Lan, WU Yongxin, ZHANG Tao, WANG Dongwei
(Department of Cardiology, Affiliated Zhengzhou Central Hospital, Zhengzhou University,
Zhengzhou 450001, China)

ABSTRACT Obijective: To discuss the effect of ligustilide on the cardiac function and angiogenesis in the
rats with heart failure, and to clarify its regulatory effect on protein kinase D1 (PKD1)/hypoxia-inducible
factor-la (HIF-1a)/vascular endothelial growth factor (VEGF) pathway. Methods: The SD rats were
randomly divided into sham operation group, model group, ligustilide group, PKDI1/HIF-la/VEGF
signaling pathway inhibitor CID755673 (CID) group, and ligustilide+CID group. The heart failure rat
model was established by ligation of the left anterior descending coronary artery. The rats in ligustilide
group were injected intravenously with 20 mg-kg™' ligustilide, the rats in CID group were injected
intraperitoneally with 50 mg+kg™' CID, and the rats in ligustilided+CID group were injected
intraperitoneally with 50 mg-kg™"' CID followed by intravenous injection of 20 mg-kg™' ligustilide, once
per day for 4 consecutive weeks. The cardiac function indexes of the rats in various groups were detected by
echocardiography ; the percentages of myocardial infarction areas of the rats in various groups were detected
by 2, 3, 5-triphenyltetrazolium chloride (TTC) staining; the pathomorphology of myocardium tissue of the
rats in various groups was observed by HE staining; the expression levels of PKD1, HIF-la, CD31, and
VEGF mRNA and proteins in ischemic area of myocardium tissue of the rats in various groups were
detected by real-time fluorescence quantitative PCR (RT-qPCR) and Western blotting methods.
Results: Compared with sham operation group, the rats in model group and CID group had altered
myocardial cell morphology, increased intercellular gaps, disorganized arrangement, visible muscle fiber
breaks and inflammatory cell infiltration; the rats in ligustilide group and ligustilide+CID group had
relatively orderly myocardial fiber arrangement, fewer myocardial fiber breaks and decreased number of
inflammatory cells. Compared with sham operation group, the left ventricular ejection fraction (LVEF)
and left ventricular fractional shortening (LVFS) of the rats in model group were decreased (P<<0.05),
the left ventricular end-systolic diameter (LVESD) and left ventricular end-diastolic diameter (LVEDD)
were increased (P<C0.05), and the expression levels of PKD1, HIF-la, CD31, and VEGF mRNA and
proteins in myocardium tissue were decreased (P<C0.05). Compared with model group, the LVEF and
LVFES of the rats in ligustilide group were increased (P<C0.05), the LVESD and LVEDD were decreased
(P<C0.05) , the percentage of myocardium infarction area was decreased (P<C0.05), and the expression
levels of PKD1, HIF-1a,CD31, and VEGF mRNA and proteins in myocardium tissue were increased (P<C
0.05) ; compared with model group, the LVEF and LVFS of the rats in CID group were decreased (P<C
0.05), the LVESD and LVEDD were increased (P<C0.05), the percentage of myocardium infarction area
was increased (P<C0.05), and the expression levels of PKD1, HIF-la, CD31, and VEGF mRNA and
proteins in myocardium tissue were decreased (P<C0.05) ; compared with ligustilide group, the LVEF and
LLVFES of the rats in ligustilide+CID group were decreased (P<C0.05), the LVESD and LVEDD were
increased (P<C0.05), the percentage of myocardium infarction area was increased (P<C0.05), and the
expression levels of PKD1, HIF-1a, CD31, and VEGF mRNA and proteins in myocardium tissue were
decreased (P<C0.05); compared with CID group, the LVEF and LVES of the rats in ligustilide+CID
group were increased (P<C0.05), the LVESD and LVEDD were decreased (P<C0.05), the percentage of
myocardium infarction area was decreased (P<C0. 05), and the expression levels of PKD1, HIF-1«, CD31,
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and VEGF mRNA and proteins in myocardium tissue were increased (P<C0.05). Conclusion: Ligustilide

can promote the angiogenesis, reduce the myocardium infarction area, and improve the cardiac function in

the rats with heart failure ; it works through activation of the PKD1/HIF-1a/VEGF pathway.
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(hypoxia induced factor-la, HIF-1a) /14 M R4 K
¥ (vascular endothelial growth factor, VEGF)
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XiF o 7 3l Sl WA AL R AP 4 R AH SC RIS b
I A BIF 50 3 R R N TR 2 75 BE 68 JE A W T
PKD1/HIF-1o/ VEGF {5 5 i i % 0> 77 % 35 K Bl
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O 7 3B IR T S HE B K

1 MB5FE

1.1 Z£BsHH.EZ2XMNFMNE  SPF I MM
SD KB 60 H, 8, A& 200~220 g, W H
RS P e Y AR A R AR, sh ¥l HVF Al ik
5. SYXK (51) 2020-0054, KA HgE& K,
EER (20+£2) C. BB 50%~80% F1 12 h B i
AR IR B P N PR R 3 d R T LG . BEAR N R
(4ifF=98%, LS. B20492) W H LR )
B A RN T, PKD1/HIF-1o/VEGF {5 5 B BH
Wi CID755673 (i #k CID, it5 . S718802) iy

(protein kinase DI,

Vascular regeneration;

Ligustilide; Protein kinase D1; Hhypoxia

A 2 [ Selleck A Fl, 519750 i ) M 801 A P R
AR A FE A M, GAPDH, PKD1, HIF-la fl
VEGF #i & (it 5 4> % & ab8245, ab234670,
ab179483 #i1 ab32152) W H 35 & Abcam A w), i %%
FilH A (Y. BTN63826) Mg A b5t [ B SE 1
BHEABRA A . Vevo2100 BU/NSh W8 75 & G E
Jin& K Visual Son/A A, VentElite %l /)N 2 4 FF 1 AL
W A5 A A YRR RS A, 1645050 Y L Ik
A B 25 E Bio-Rad 23 A .

1.2 XASHZBHEAGHE LIRS0 H KR
JE R S S L R I, RS, RN
MR ML s JE 20 A 2 3~4 il 8] JF By, 3 5% 0 I
TE 7 O B T 20y Jk (52 40 v I 457 48 5 2 e IR 3 Bk i
BT 2540, HELAOEREER A, BEEEY
M, JEROH EPL, ST B e d B 45 HL
Uy, 75 10 HR BRALFE e 4R 20 Ik 2w e S B4k, AN
PEAT AL, HAEER Lo RIF 4R SEAT 0088+
Ky, #4202 g 580 (left ventricular ejection
fraction, LVEF) <C50% W & #gloh ©,

1.3 #¥Hmoarks’y 50 2k oh K BB
MR (12 2) . BEARNERH (12 H) . CIDH
(13H) MEANEE+CIDH (13H), %10 B
175 AR Bl Dk 2 1 B S HE R BRAE IR R4 . ik
BT 5 2 RIF I, BEAS P4 i 20 K B 0 Bk 1 S
AR R 20 mg-kg ™ Y, HAYA KRR Ik 5
SEERERK, CIDAIRRE RS CID 50 mg-kg ',
F A R + CID 4K U I 1 95 CID 50 mg-kg '
FE DK T S BEAS I 20 mg-kg !, HIAYA R RUE
HAT SR AR, BH LK, #E4 ., BEg

KEIET-2H, CIDAKRIET-4 K, FEARNE 1
CIDZH KRAET-1 R, HAHKRIET:.

1.4 wREFAFEAXIACHEIEF HAL
WIEYH, FREEIA R, MEM EE T Bk b
AT AR A, WEAH R LVEF ., Z5.0 % &4
455 % (left ventricular fractional shortening, LVFS),
Je D = W4 KW N 42 (left ventricular end-systolic
diameter, LVESD) F17Z .0 % &F 5K KW 12 (left
ventricular end-diastolic diameter, LVEDD).
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1.5 2,3,5-= %X A ftw &K =% (23,5
triphenyltetrazolium chloride, TTC) % & % #& & &
ARSI GRE S F FREES T IF R B
BOGHE, AR KmvETE, wTKka, WAEEK
IR 1 mm ¥ R IR A TTC ek, 37 C/KIBAE
K 20 min, WEER &, DB, MIAEIX 5
ANEE, TR WU P T AUE 4R O LR BB T
FUE 9 =30 X 1 AR /O (LB T AL X 100 % o

1.6 HEZERAKRZEXASCMARBEL S A
MBS K AR SE X0 L 8L, RS . A
MYl R, B HE R & 300 T 8E, WU
TR R RO LA S R A R .

1.7 % 8 % & & & PCR (real-time fluorescence
quantitative PCR, RT-qPCR) & # ) & 42 X & &t o
R & AL 42 % + PKDI., HIF-la, VEGF # CD31
mRNA & & K-F B 24 R UGk i X0 L4 2T,
PR B ICH B AL, A TRIzol i 7 £ Bt
HAUH R B RNA, R 0 5% 5 i 30 & 5% sk o
cDNA, PLcDNA MM, GAPDH HNZ, A
PCREIY, Xk B #E47 PCRY 1, PCRY 1
k. 94 CHIZAZPE 15 min; 95 ‘CAEE 30s, 60 °C
Bk 30s, 75 CHEM 30 s, FH40 IR, R H
2700 T B A% 2 R BB i X0 L4 40 R PKD
HIF-la. VEGF 1 CD31 mRNA K, 3|4 ¢ 5
W1,

#1 RT-qPCRE|#E]
Tab.1 Primer sequences of RT-qPCR

Gene Primer sequence

F:5-ATCCATGTGACCATGAGGAAATG-3'
R:5-TCGGCTAGTTAGGGTACACTTC-3

HIF-1a

VEGF F:5-AGGGCAGAATCATCACGAAGT-3'
R:5-AGGGTCTCGATTGGATGGCA-3'
PKD1 F:5-AGACCAACGATACCCTGTTCT-3'
R:5-GGCTGTACCTCACTAGGACTC-3
CD31 F:5-AACAGTGTTGACATGAAGAGCC-3'
R:5-TGTAAAACAGCACGTCATCCTT-3'
GAPDH F:5-CTGGGCTACACTGAGCACC-3'

R:5-AAGTGGTCGTTGAGGGCAATG-3'

1.8 EGPEEin ik Aseh XK SPLERP
PKDI1.HIF-1a.VEGF # CD31%& & & & K-F I
AR BB XD LHZ, 20, MAZRRE T
7K F 30 min, 12 000 remin~" & .0» 10 min, B F &

W BCABR &M e B vk B, ZbARrE. B
% M 30 pg #EAT SDS-PAGE, 4% H HL Ik 240 85 I8
JEFR R, K A% = PVDF B |, PVDF K
5% a4 a3 & M, GAPDH. PKDI1, CD31,
HIF-1oa Al VEGF —#T (1:1000) 4 CHH L7,
—Ht (1:5000) ZEHEME 1h, TBST B, #Hm
ECL &G #4752, R Image J A 53 Hr 85 A
OB, PR EMEAREAKYE. BHWERR
kK= H 8 H 50 KB {6 /GAPDH 2 1 &4
TR BEAH

1.9 %t F4#  RHAISPSS 21. 0 G4k vt 17
GeiteE o, A REO YIRS bR . O WU SE I R
xR B X0 WL 41 21 b PKD1 . HIF-la,
VEGF il CD31 mRNA K& H £ XK FHHFEIES
O3AE, Lhats FoR, 24 RAEAR BB B R B A
RIT 25T, AL RS 3 550 W L 35 CR B LSD-2 46
5. AP<0.05MZESAGZIT¥E X,

2 & B

2.1 BaAXACHkHEFE HSEFAR4 LK,
4l Kk B LVEF f1 LVFS F& {1t (P<<0.05) ,
LVESD #f1 LVEDD #f K (P<<0.05); S5HIAI4 1
B, BEAREE A KB LVEF Ml LVES Jh i (P<<
0.05), LVESD#ILVEDD Jfi/N (P<C0.05); 5#
I A, CID2H KB LVEF #l LVES &% (P<<
0.05), LVESD#MLVEDD# K (P<<0.05); 5§
ANERH LR, EANE+CID 4 KK LVEF fl
LVFS [ {% (P<<0.05), LVESD fil LVEDD 4 k
(P<<0.05); 5 CIDHIE, FEANE +CIDHK
Bl LVEF 1 LVFS Jt & (P<<0.05), LVESD
LVEDD &/ (P<<0.05), W% 2.

2.2 BURXKASCMBRABRE S F HEAY
(30.93% £1.88%) H#, HEAPNERA K RO NUE
Beom BLE R (17.35%+1.83%) K& (P<
0.05), CID 41 Kk B .0 WL A 3E | B H o %
(38.88%+2.06%) Ftim (P<<0.05); HEAN
BAH ML, #EAS R+ CID 4K BLao UREZE T AL
I (25.70%+5.66%) Fhm (P<<0.05); 5
CID 4 b, HER R + CID 41K B0 LA B 1 AR
HAFEM (P<0.05),

2.3 BHAXACMARKEHBEIEAA BHFER4A
KENFAEIET , HEFEFT, JLT IR M40
i ST ARA R, B A CID 4K R AL
ML A A A e, BRI R v, HESIZEAL, AT
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#£2 KHAKKLVEF.LVFS.LVESD #l LVEDD
Tab.2 LVEF, LVFS, LVESD, and LVEDD of rats in various groups (x+s)

Group n LVEF(5/%) LVFS(»/%) LVESD(//mm) LVEDD(/mm)
Sham operation 10 71.38+8.44 48.30+6.07 3.494-0.55 5.9340.44

Model 10 37.284+5.39" 30.44+5.31" 6.8840.63" 11.3740.97"
Ligustilide 12 47.94+6.22" 41.59+6.99" 4.744+0.53> 7.0540.76"

CID 9 33.5845.75% 26.4646.15" 8.09+0.75 13.56+1.22°
Ligustilide+CID 12 41.8645.54" 36.8946.35"" 5.79+0.34% 9.46+0.65"

"P<C0.05 compared with sham operation group; “P<C0.05 compared with model group; “P<C0.05 compared with ligustilide group; “P<C0.05

compared with CID group.

WLWUEFHEWr 2, RAEANMIRIE; SRR E, %
A PN i 2H FITER AR P4 R -+ CID 20 K BRUVLETR 4t HE 51 AH %t

WUEE , JULET 4 Wy A R D
J[—LIJIE] 10

R Ak A0 K b .

A': Sham operation group; B: Model group;C: Ligustilide group;D: CID group; E: Ligustilide+ CID group.
B 1 AAKFONALREILERI(HE, X 400)

Fig. 1 Pathomorphology of myocardium tissue of rats in various groups(HE, X400)

2.4 AKX A b XML P PKDLLHIF-la.
VEGF #= CD31 mRNA 2 &K F SEFARAL
B, BEAL 2 KRB o X0 WL 4 4 PKDI,
HIF-la. VEGF #l CD31 mRNA % ik 7K F [ %
(P<<0.05); SRR thde, HEA P g 20 K R Gsk af
X 0 L4l 4L vh PKD1, HIF-la. VEGF fl CD31
mRNA %k KFTHE (P<<0.05), CID 41k Rk
I X0 L4121 PKD1, HIF-la. VEGF fil CD31

mRNA F ik KL (P<<0.05); 5 &4 N g4
o, 5K YR+ CID 2 K Bk 1M X0 L4 4L
PKD1. HIF-la. VEGF 1 CD31 mRNA % ik /K ¥
Bk (P<<0.05); 5 CIDAILE, #EANE+CID
2 K Rk I X0 L 2 PKD1, HIF-la. VEGF
Ml CD31 mRNA # ik K F F+ & (P<<0.05) .
U2 3.

£3 SAXEHINK.OPALH PKD1 HIF-1a. VEGF # CD31 mRNA FEikKF
Tab.3 Expression levels of PKD1, HIF-1la, VEGF, and CD31 mRNA in ischemia area of myocardium tissue of rats in various

groups (zEs)
Group n PKD1 mRNA HIF-la mRNA VEGF mRNA CD31 mRNA

Sham operation 10 7.5940.38 7.4040.41 9.5740.74 11.4240.88

Model 10 2.8140.33" 3.134:0.42" 4.3140.57" 3.8840.67"
Ligustilide 12 6.054-0.46" 5.954-0.37° 7.55+0.53" 8.3540.74*

CID 9 1.5640.44% 2.05+0.40% 2.63+0.414 1.69+0.79"
Ligustilide+CID 12 4.7740.34%° 4.8240.35" 6.24-0.50" 5.420.627°

"P<C0.05 compared with sham operation group;“P<C0.05 compared with model group; “P<C0.05 compared with ligustilide group; “P<C0.05

compared with CID group.
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2.5 BMK A bR SIHL P PKDIHIF-1a.
VEGF# CD31 % & k& K+ HERFAHULE,
B A2 BB il DX 0 LA 2 PKDL, HIF-1a,
VEGF #1CD31 & [ R kK FREAIL (P<<0.05); 5
BEAY 2] L, R A PN TR AR R X0 L 4H 2L

PKD1. HIF-la. VEGF #1 CD31 #& H % ik /K F- It

NN

o (P<C0.05), CID 4 K B i X .0 L 24H 28

PKD1, HIF-la, VEGF I CD31 & 1 % ik /K F [#
ik (P<<0.05); HEANERA LI, FANE+
CID @ K BLsk i X 0 WL ZH 2 PKD1. HIF-la.
VEGF fl CD31 & [ £ kK FREML (P<<0.05); 5
CID 41 b, 5K TR 4 CID 41 A BBl it X0 ILZH
4irh PKD1, HIF-la. VEGF F1 CD31 & H £ ik K
TR (P<<0.05), WL 4FE 2,

#F4 FHRRBDXOPHARAF PKD1HIF-1a \VEGF I CD31 BAFEBKF

Tab.4 Expression levels of PKD1, HIF-1a, VEGF,and CD31 proteins in ischemia area of myocardium tissue of rats in various

groups (x=s)
Group n PKD1 protein HIF-1a protein VEGF protein CD31 protein
Sham operation 10 0.98-£0.04 0.95+£0.03 0.9340.05 0.9640.03
Model 10 0.30£0.03" 0.34£0.04" 0.1340.04" 0.2440.04"
Ligustilide 12 0.8140.04" 0.7740.04" 0.830.04" 0.75420.04"
CID 9 0.10£0.02% 0.154£0.03" 0.07£0.02> 0.08+£0.02%
Ligustilide+CID 12 0.73-0.04%° 0.6240.03% 0.33-0.03%° 0.4140.03*

"P<0.05 compared with sham operation group; “P<C0.05 compared with model group; “P<C0.05 compared with ligustilide group; “P<C0.05

compared with CID group.

1 2 3 1 5 Mr
CD31 - — e — 100 000
PKDL WD s SN S 102 (00
HIF-lo. QD s S s S 02 (00
VEGE D S e

Lane 1: Sham operation group; Lane 2: Model group; Lane 3:

130 000

-

Ligustilide group; Lane 4: CID group; Lane 5: Ligustilide
CID group.

B2 &4KRekmXoNARP PKDLHIF-la,
VEGF# CD31 & HF Xk A

Fig. 2 Electrophoregram of expressions of PKDI1,

HIF-1a, VEGF, and CD31 proteins in ischemia area

of myocardium tissue of rats in various groups
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HAR IR N 4 3- T -4, 5-T&-1 (3H) -R
ATF R IR , A% GE b 24 2 T 5 i i 32 T R
Gy, BATZHABEAER . o BoR. B
PR AT A R 2ok [ s, B MR ER] . BEA
PAY T o Al ¢ 7 B T J e 10 i 9 b Rz 400 i 453 405 B AT
PAER, B Toll #: 42 {K 4 (Toll-like receptor 4,
TLR4) T ¥4 i 4 B Ji AH OC R 2T 48 40 M 1l 4 7 i A=
N F A (vascular endothelial growth factor A,

VEGFA) 4, 400l g o 48 A il =, HEF
A N R TE O I SR IR T 7 T B AR, Ik
ARG BT B A P IR X0 o 5 v R BRLG T BE
I35 25 B 1 5 g K LRI

A W Wi 4 DT 5K T RE B A5 2 0 ) i R SE T
BB E L AR BIESE o T i K RO D) BE 4R
PrAG A 45 SR T . &5 L R B0 Wik e i B S o R R
O YR REIR , T HL A P R AT O ) e 9 K BRI
AR A . AT TTC Y HE 42 A 45 1 R .
A P g AT O ) 0 K BRLC LBR I AR T, I AT
2SNl N |2 U 7 TR e S 1 e
TR PR AT RG22 S 200y 0 AILAN MY 58 RE S0
R WU B T AR A T DR Bon . R
T 107 h 3 A 43 2 — B A P R RT3 A R A1 AR Ak
PR AR AE SN IR YT O LB PR i i 0 . AR S
DL BB 45 50 B — 2ok, RVBEAS N B T 0 LA 4
HA R E .

A5 P B2 40 B 8 5 e o A AR R SRRl BF
T R B P R X SR 2 - R 5 5
A4 N 5 K I PN B2 20 B B AT O A AR, mT  a
EN AT AW, A, EEAR R IS HLA
HE A AP0 BRI PR R i A R R Y R
AW 5% 32 50 i A CD31 mRNA 1 EE 12 1k K
S, RS A P R G0 T R 0 R BRL e LR I DX T
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AR T RS . CD31 328 358 F I 9 2 4i g,
SRR R BB AR . AW A R R
HA P T AT AR O a0 R R0 LR I X
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