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Intraplaque angiogenesis induced by factors such as hypoxia and inflammation, plays a vital role in both
Not only the neovessels can undermine the stability of plaque by de-
teriorating inflammation and promoting intraplaque hemorrhage, which may lead to deadly acute coronary syndrome, the
neovessels also can benefit the plaque by relieving oxygen, reducing cellular necrosis and providing a functional pathway to
get deleterious substances out of the plaque.  Although antiangiogenic therapy has been applied into clinical practice, treat-
ment of plaques with angiogenesis are still well unanswered. This paper reviews the formation and progression of the angio-

genesis in atherosclerosis, and summarizes the due effects of angiogenesis on the plaque stability and the current status of

antiangiogenic therapy.

H A, 15 sh kol A8 4L ( atherosclerosis, As) B2
AT R 4 R N 2K Y 1 T BOE BRI
As AIZEAE AR AT R I, i 1) B ZE 1 45 i) AR
A A SR A0 BE B — e BEACT AR A B ] E
RBEHRGEPE T B, AT 5 SOBE e s 224 0 B 2 1717 4k
M AEIE B, J2& 2Pk 5 IR 20 Bk £5 G5 1E (acute coronary
syndrome , ACS) Y £ & WL, Fl ob o] 0, B
SE L T P 2L X 2 ACS A TS A
E DN T

UTAEOFSE R B, BESR BT A AL LS As BEBR

[Yefm B H#A ]
[(E£WH]
[fEE R ]

2015-06-05
K BIREF 4 TR B H (81270382)

RAEREEEN

e PR UM G . As BEH N8 H S0 B B
A ILAE B ATT AT RE Al ok A A Al A B K R BL &
V5 ACTE B PA I R IR e e 238 e LT A B kA
AR SOREHESR PR A2 15T BB X As BREBR AR € 1k
M E—2508

1 BESR A I & A ik

PE A A 0 A8 R A PN S AR I R B (A
AU MR TS o) BEBR N A ) | T2 B AP AY 17 57

2015-09-09

Wi e, mi Ao A A9 O W) 0 I 3975 , E-mail A tigertree123@ 163.com, {HE A, i, 8% , W5 77 10 A

A TRE S T 3 A OB R , EITRE R A6, #0818 L 0Fox A= 0, BF 9% 05 8] R0 1L A8 R R, E-mail Sl wangwel _sumc @

126.com,



312

ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 3,2016

I 2R A TSRO I 25 B HR P 4 S 4 5 R BE
HARFRIE O, BEHR A 1 38 A= 1 4 0 2 i 22, OF
TRUTT I I PN R ATk B A Y il A R Ak
TR BCRAS, BRE W, PN R A0 B R) Y 3 AN R
W T AN R AR T B 1
JBT | & A 200 i P £ 200 L RS S o s Y A BRE B Y
MBS A — O, i S I A 25 5 W, i B
PR I, I A e AE

A BT A BI85 R 52 2%, T 1B H R PILAA P i
1 A1 S PR Ak T Sl 27 A ) RS (R AR L st
PR (dnds DA E A 2R T E N IR AR
K HERHL  RAE IR AR | 1P BT, B 12
A= TR E 2 IS S ([T = A o S
(vascular endothelial growth factor, VEGF) , #£ 1 §: 3L
JRy BRI A= LS TR 8GR v ) PR o A TR
PN B Ao AR AR A BT

2 BEERAETAEME R

2.1 K=

HIAAE I R B IR ECIRAS AT E As 10 &4 &
Jet PR R RO L P R AR T A i i
MIFE TN I E A NG RE . Bl As MR I
S04 0 L DI SR R R 2 |l A5 R G R B B Py
R SN T B3 i 25 2R R 2 i 5 B o SR
S A5 W R TR A AR I T T R R I R PN TR AN
s RE AL A I B Bl K Ik 0 4R 2 T 50
mmHg , P9 I AT A R 22 B4R (A 48 53 TR AR 0 ~ 15
mmHg "' B U BE AR5 S A, BEE Y Ab TR
AIRET A AR A AR S5 5 T (hypoxia-
inducible factor, HIF ) 32> 9 1% H A W g1 &)
HIF-1 j& DIt o WAL REPER) B W SEZH ALY
S T RAREE SR T AR IE R AR E T, HIF-1a T
EW o aiz RiEREAME G KERER., B
REMR BRI , HIF-1o Fa 8 RIKE (A, 5%
T VEGF ik, K Sk 254 07 T35 A 148 9 J I
() VEGF “Z4& Fli-1 F11 KDR , {2 #F Py Bz 40 it 25 1
BCHT A I AE A9 s, DA 2 B e P ) SR AL T A
VEGF &% L8 N K A B A e M IR 456 4E
KR, al FE AR P75 3 048 0 A, 5 350 4 3 i P
Hahm,
2.2 RIE

BlKRAERE AL T A Bl R PR AT 1 1 7
MEBEHR NI LA R A R R A I E

VRN E =

WEANBEA Y S 1 R A B am L JE R R I A
DAL B2 A LRI R St ) 1 200 L 2 ) A B I i, 777 A K
ST PR A I R 2 R AN B R L T 96 2 4
AL Rl v aba el ) S I AR U b R D )
AL BEFURUERS | 500 i AR AR A AR 5
A TEREIEREE T | RAE 4 MLA 7T DL 2 i — R 542
M AR F, f1 45 VEGF Mg SR8 K 1260
FER I, AHAE MAETE LY As SEHRE P LG4 Y 5
i EEAGURA T AR CD31 f) G 732 1 1 #8
RN UESE T BEB N JRAERS -5 B AR A i A
A DIASE Y S AR AT A5 2 WA BB B A il 4
TS RAE AN AR TR R i H AT 320
PP SR SR TN A 9 i PR 2R 0 B0 Bk PRSI A 1l A4 1 e A
R JEFBSCHERIEM
23 Hfth#mEE

WF5E Ak 52, = % B IR 25 F (high  density
lipoprotein, HDL ) A fi& #F Ik %0 5 5 © 1Y 1 45
1 HDL 42 5 B 2R AR T 2 T T &
5 HIF-1o (9 B S5 4, 4645 T HIF-1a B2 E
MY R TE S SR A 1 TR B T Y U B
CAR 7T , (HAE IR F SR BERE T, ARLR
JERE % 1 (oxidized low density lipoprotein, ox-LDL)
AT 40 HIF-1 F1 VEGF 9234 , 1 HLth, 7] LA 5
PR AN A PR IR B P R — SRR
4 1 ( endothelial nitric oxide synthase,eNOS) 1] f=4=
— % At A ( nitric oxide, NO ), eNOS/NO & HIF/
VEGF 3 #1) F il =4 , AT A2 2 B 20 M4 4 | il 8 N
BEAHAAE S 6L FIE RS LA S8 I VEGF B3R5, fie ik
HAEMAB T, HET RIAHIIRE E1 5
A SE L R AT HIF-1oc 16 PR BESR AR AR 1M AT I
FIHN AESIERERI TS BT, = ML AT 3 58 VEGF
AYZRIA , AT AR S4F 100485 A= [ Bk S8 fm B g oy iy
LA AR T PR AR R I A A L R B 4 1
AR I G R 207 1 PTAEE As F Je S REH N I A
ke o

3 HEME RN BERIEE R0

M As K HE I T IR BREBR | S SN A A I 4
ST T TR A B R, AR AR N, S
A, S BT B N IR IR R B, FR
VEAOR A MBI B, AR R AT L 42 0 BRE B P i 2
MLV S 5 A7 BRE B PAY ) A3 A P, 2 O 4 1 i
YERIME I, S 3L IR BUR, RN IR /Y pH (H T
e, AT A T 7K i i 5 02 o BXE B PN 2 K e, TR



CN 43-1262/R " EF kAL A4 E 2016 45

24 #5 3

H 313

7 T I AL T 4 IR B R, 5 A PT K A 200 B ] T
R B R 1, T A i A 5 (0 A R T,
BREHerp b o B M7 P S A0 R 2 L 3 —
AR BE R N B 5 i B I A5, X SR AT LATE —
FERE L SR BEER A R v | 5 BOBE B 1) T 1k 2
B ACS 1 &0 IRURS: I A8 R A A AR S R B v ™
Az AR T AR BE S ) S P B R IR S R
(NN BE DA B 2 15 20 21 e e bE il B A=
XF As BESCIY A SR B0/ A AR BPEAR A B — T, 7T
DA BB oy P15 0 T O, AR e AR e T
3.1 REEME

PR 22 i R R RS0 I 5 9 B D RE G U2 As 1
FRHEZ — Rz e e 18 A 1] g o ] 5 | 4%
SR SRATE Ao TR AT il A B ) 10 5% Bk 28 AR TR A
BEH BT A A BT AR A I A RE B aE M A L
T Y S A0 R 8 R A Jo AT e I A BE A B
Heeb Tl 58 9 52N AR 0, AR B B R AR R
JRUOT L G AN A i B P R 0 A ) 28k B 4
e A gl W= 1 = R W OB 22
FO) AT B IRPR A A AT 0 T 4 AR BE
B IS BEHR P 14 0 40 S HE B B B
PN, B ER BT A I P i 8 1) 9 RE A J5T 45 R VR DR R 33
I, o WAL 0T 4 J 1 1 il LT A SRR N R Y
HNM AP EESST, T SO LF R AR, SR TSR Y
FarE . BRI, AR A8 B a1 BB Py 1
PERAE AR
3.2 PEIRAMH M

BEH Py ML (intraplaque hemorrhage , IPH) fY &
BRI BT AR O A Y N B A 2 TR A5 AR B
B A A R R 5 A M 25 DA R R 43 A I A
e = 35 4 L - T UL 200 D 45 BE AR R, SRR P S i
J& As BEHCHE WIF AT 38 H i BREHUR T s Zopi B
PO RS S, DR FE TR S B 9 37 A= 1l 45
WP R XS R 2R TPH A XUt A 7 A R
IPH AJ7E N KR I B e, 5 SO ) 457 1 9 2 1
AR sh kit — A e A B 2 141 3E . McNally %5 38
HETCANE SN MRT &3, B T /6 3 ik B %, IPH
B T S R 2R

BEHLP M I B A AR A LD AN AT R
WL ER R /N S5 9 3 1 IR DR R BB P,
o | K2 A P A% 40 A v A 20 i R B A BEERAZ O
AR L 2140 A R A A Y I, B
BP0 20 B A 5 T R AZ AR 5 R A AT 40 i
MR, T2 B0 UR 40 M, PR TPH 1) & 2 ] 3 Bl i

WO —25 9K, B0 B e £, 52 o B B 14 e e
DY A IPH B BEEE & TPH ] REMERS N, A ¢
AR PR (B 38 53 A, S [ B A7 A
E SRR 2R, b T 453405 0 A8 N B, AR 8 A i
ﬁﬁﬁu[% .

3.3 mMEFERM“TEME”

REABI I ] R 8 VEGF 933k, id i —
ROV IR 505 5 30 1, 0 ol 6 A o AT AR
W BRIN, B 2 BE R P A8 RE 1Y AN T 48 ML 22
Jl, 51 & A5 N B 20 B AS W 5 7 VEGE, 5 B 1
S A A ) B G 1 A A T A 40
FINR R i ABEH L 3 19 B A%, S BUBREH PN PR35
E—2 Ak, T TR e R M S 4 B R

BEH PR A A 1 25 4 08 I Y P R A
HEABEHR Y R4 BE LR P (A 5 ) T 75 nT LS s
SRFEAS F T A A A LR T WE? Moreno 251 fF 53
;@Kiﬂﬁ%%éﬂ%ﬁﬁﬁﬁ%%%h%ﬂ@
BEH R AL T o et R L X T RE R
?ﬁﬂﬂ%1¢ﬂ@IJHJ%EE%E%%F%ﬁﬁzﬂuﬁSVqﬂuﬁﬂﬁﬂEﬁ
LDL ¥& B, T Vi PR B B B A s

Gossl 25 VRIS K 30, 58 15 35 10048 3 AR A 3
kX255 A As, 5 —Jr T, AR ] As BEER
PRI A I % B T, S SR Al As BB E— 2508
b, SXFRELG R BE S th T 3% 0 % AR SO
e Ik X AL 8 SR A, 398 in 4 Ak I 8, DA T 3
i — Z 5 40 A - (AR A 5 IR R R RE A
J) AR B A A T B MY As BEBR OB A
AT B R 48500 58 38 Pk A Bl , BOmn™ T 1
AR,

4 I PR Rz A2t

HHT, As BUAH G 5000 C 2 0E 58 T P s A4
BAYT (A0 DR RBAST ) T LAAT R0 /)N 5 B BT e i AR
Yok /U B A - I A R U, B B R S AR
T, HUIMLAE LR 2GS % T As IR &, 1697 A%
AR B RO 251 R — e mIER, 3om
O BRI RUE ) BRI Z Ah 38 B 9 249
SR P 1 A B0 AR A i) B VR BREBR P A5 2 i A, R AR
BEH AR N T (H AN BEE SR R VAT SR
FEACA R, HETAEAR ke dif Bt 45 3 A= il IR
N AT AL T2 B B, B0 48 S5 A T T 2R A BE ARG 7 4
JE As IR E T E

UNSREES AR A 52 ) R 2 40 AE | A6 4
WA RS BUR o F B 1M 4 28 Bl 25 W sl 4 R



314

ISSN 1007-3949 Chin J Arterioscler, Vol 24 ,No 3,2016

| i 45 25 40 SR Ak, IR BB P S IR - i it
— R RS T B TR IR X2
fili B Py BR B 2 — 25 A0 U o R WA, SRR I
G IR IT TR R A R R W AN (R  [8) B & B AN
] (R 50, X B R AT s — A 55

HERE

BESCN IS BT AETE As 19 AR B2 AL ) rhole
HIEWEEAMEM, BIRRZSEITIAN As BEBR
PR AR S AT O JR) AR T A I L 389 o el 5 B B
NIRE AL, IR B H AR E e, (A 0 o0 T 52
SRV IMAEBAE AT REXT As HA R4 2= 0 e A
Fo LRI PR L 410 o) B ke A 7 A 1 A 2 ) 25 )
PR, BRI 2 7K B T A= 1A R T
AR T BES AR E B A M TR e A%, AT 0 %
BEPCHEIRE 5T A B T A 1 A8 X B 4 B Bk Y I
R, WA As BEHR AR A ML BT SR A8 )
R FEEA B ACS WY FRB 2 W RLA T 4R AT
HOEILY=N

5 &

[ &% k]

[ 1] Murray CJ, Lopez AD. Measuring the global burden of dis-
ease[ J]. N Engl ] Med, 2013, 369 (5) . 448-457.

[2] Gallino A, Stuber M, Crea F, et al. “
atherosclerosis [ J |.
25-36.

[3] Davies MJ, Thomas A. Thrombosis and acute coronary-

In vivo”

2012, 224 (1):

imaging of

Atherosclerosis,

artery lesions in sudden cardiac ischemic death[ J]. N Engl
J Med, 1984, 310 (18) . 1 137-140.

[4] Souza CF, Doi H, Mintz GS, et al. Morphological changes
and clinical impact of unstable plaques within untreated
segments of acute myocardial infarction patients during a 3-
year follow-up: an analysis from the HORIZONS-AMI trial
[J]. Coron Artery Dis, 2015, 26 (6) ; 469-475.

[5] SERMI, BRIRAE, 3 & ShbkokREaE A BEs P A= i
RO LT]. PR AE , 2010, 38 (12)
1 139-141.

(6] & ¥, XN, FUbME, 55 A0ERIZER 207 1 s an
FEFEREE 237 1 2 B 2l ik oS A 1 A BRE B 9 1l R AR
[1]. hE B kMRS, 2014, 22 (3) . 217-222.

[7] Potente M, Gerhardt H, Carmeliet P. Basic and therapeutic
aspects of angiogenesis| J]. Cell, 2011, 146 (6) ; 873-837.

[8] ten Kate GL, Sijbrands EJ, Valkema R, et al. Molecular
imaging of inflammation and intraplaque vasa vasorum: a
step forward to identification of vulnerable plaques[J]? J

Nucl Cardiol, 2010, 17 (5) . 897-912.

[9] Chistiakov DA, Orekhov AN, Bobryshev YV. Contribution
of neovascularization and intraplaque haemorrhage to ather-
osclerotic plaque progression and instability [ J ]. Acta
Physiol (Oxf), 2015, 213 (3): 539-553.

[10] Kolodgie FD, Gold HK, Burke AP,

hemorrhage and progression of coronary atheromal J]. N
Engl J Med, 2003, 349 (24). 2 316-325.
[ 11] Jeziorska M, Woolley DE. Neovascularization in early ath-

et al. Intraplaque

erosclerotic lesions of human carotid arteries: its potential
contribution to plaque development [ J]. Hum Pathol,
1999, 30 (8): 919-925.

[12] Jun J, Reinke C, Bedja D, et al. Effect of intermittent hy-
poxia on atherosclerosis in apolipoprotein E-deficient mice
[J]. Atherosclerosis, 2010, 209 (2) . 381-386.

[13] Mateo J, Izquierdo-Garcia D, Badimon JJ, et al. Noninva-
sive assessment of hypoxia in rabbit advanced atheroscle-
rosis using 18F-fluoromisonidazole positron emission to-
mographic imaging[ J]. Circ Cardiovasc Imaging, 2014,
7 (2): 312-320.

[14] Mulligan-Kehoe MJ. The vasa vasorum in diseased and
nondiseased arteries [ J ]. Am J Physiol Heart Circ
Physiol, 2010, 298 (2): H 295-305.

[15] Zemplenyi T, Crawford DW, Cole MA. Adaptation to
arterial wall hypoxia demonstrated in vivo with oxygen mi-
crocathodes [ J . 1989, 76 (2-3):
173-179.

[16] Wihastuti TA, Sargowo D, Tjokroprawiro A, et al. Vasa
vasorum anti-angiogenesis through H,0,, HIF-la, NF-
kB, and iNOS

Atherosclerosis,

inhibition by mangosteen pericarp
ethanolic extract ( Garcinia mangostana Linn) in hyper-
cholesterol-diet-given Rattus norvegicus Wistar strain[ J].
Vasc Health Risk Manag, 2014, 10. 523-531.

[17] Bahadori B, Uitz E, Mayer A, et al. Polymorphisms of
the hypoxia-inducible factor 1 gene and peripheral artery
disease[ J]. Vasc Med, 2010, 15 (5): 371-374.

[18] Viola J, Soehnlein O. Atherosclerosis—A matter of unre-
solved inflammation[ J ]. Semin Immunol, 2015, 27 (3):
184-193.

[19] Naldini A, Carraro F. Role of inflammatory mediators in
angiogenesis [ J ]. Curr Drug Targets Inflamm Allergy,
2005, 4 (1) 3-8.

[20] Kim YW, West XZ, Byzova TV. Inflammation and oxida-
tive stress in angiogenesis and vascular disease[ J]. J Mol
Med (Berl), 2013, 91 (3) . 323-328.

[21] Taqueti VR, Di Carli MF, Jerosch-Herold M, et al. In-
creased microvascularization and vessel permeability asso-
ciate with active inflammation in human atheromata[ J].
Circ Cardiovasc Tmaging, 2014, 7 (6) : 920-929.

[22] Gai JJ, Liu HB, Li J, et al. Neovascularization in the ca-



CN 43-1262/R W E kAT D8 2016 4E5 24 B4

31 315

rotid atherosclerotic plaque is not associated with inflam-
matory cell aggregation [ J]. Chin Med J, 2013, 126
(16): 3 073-078.

[23] Tan JT, Ng MK, Bursill CA. The role of high-density lip-
oproteins in the regulation of angiogenesis[ J]. Cardiovasc
Res, 2015, 106 (2): 184-193.

[24] Tan JT, Prosser HC, Vanags LZ, et al. High-density lipo-
proteins augment hypoxia-induced angiogenesis via regu-
lation of post-translational modulation of hypoxia-
inducible factor 1o [ J]. FASEB J, 2014, 28 (1):
206-217.

[25] Hutter R, Speidl WS, Valdiviezo C, et al. Macrophages
transmit potent proangiogenic effects of oxLLDL in vitro and
in vivo involving HIF-1a activation: a novel aspect of an-
giogenesis in atherosclerosis [ J ]. J Cardiovasc Transl
Res, 2013, 6 (4) : 558-569.

[26] Nieminen T, Toivanen PI, Laakkonen JP, et al. Slit2
modifies VEGF-induced angiogenic responses in rabbit
skeletal muscle via reduced eNOS activity[ J |. Cardiovasc
Res, 2015, 107 (2): 267-276.

[27] F8 &5, A%, WA, 5. AiSIIRER E1 X Galbkis
FEREAL S S SR PR A L AE A 2 [ ). v e s ik At
feZeiks, 2012, 20 (8) : 691-697.

[28] Cai Y, Li X, Wang YS, et al. Hyperglycemia promotes
vasculogenesis in choroidal neovascularization in diabetic
mice by stimulating VEGF and SDF-1 expression in
retinal pigment epithelial cells[ J]. Exp Eye Res, 2014,

123, 87-96.
[29] Moreno PR, Purushothaman M, Purushothaman KR.
Plaque  neovascularization defense mechanisms,

betrayal, or a war in progress[ J]. Ann N Y Acad Sci,
2012, 1254, 7-17.

[30] Sinnathamby T, Yun J, Clavet-Lanthier ME, et al. VEGF
and angiopoietins promote inflammatory cell recruitment
and mature blood vessel formation in murine sponge/
matrigel model [ J]. J Cell Biochem, 2015, 116 (1):
45-57.

[31] Rademakers T, Douma K, Hackeng TM, et al. Plaque-as-
sociated vasa vasorum in aged apolipoprotein E-deficient
mice exhibit proatherogenic functional features in vivo
[J]. Arterioscler Thromb Vasc Biol, 2013, 33 (2):
249-256.

[32] McNally JS, Kim SE, Yoon HC, et al. Carotid magnetiza-
tion-prepared rapid acquisition with gradient-echo signal
is associated with acute territorial cerebral ischemic

events detected by diffusion-weighted MRI[ J]. Circ Card-

iovasc Imaging, 2012, 5 (3) . 376-382.

[33] Levy AP, Moreno PR. Intraplaque hemorrhage[ J]. Curr
Mol Med, 2006, 6 (5) . 479-488.

[34] Lin HL, Zhang L, Liu CX, et al. Haemin-enhanced ex-
pression of haem oxygenase-1 stabilizes erythrocyte-
induced vulnerable atherosclerotic plaques[ J]. Br J Phar-
macol, 2010, 160 (6) . 1 484-495.

[35] Takaya N, Yuan C, Chu B, et al. Presence of intraplaque
hemorrhage  stimulates  progression  of  carotid
atherosclerotic plaques: a high-resolution magnetic reso-
nance imaging study[ J]. Circulation, 2005, 111 (21):
2 768-775.

[36] Li T, Yang GM, Zhu Y, et al. Diabetes and hyperlipi-
demia induce dysfunction of VSMCs: contribution of the
metabolic inflammation/miRNA pathway [ J ]. Am J
Physiol Endocrinol Metab, 2015, 308 (4) . E 257-269.

[37] Chung AS, Lee J, Ferrara N. Targeting the tumour vascu-
lature ; insights from physiological angiogenesis[ J]. Nat
Rev Cancer, 2010, 10 (7): 505-514.

[ 38] Fuster V, Moreno PR, Fayad ZA, et al. Atherothrombosis
and high-risk plaque; part I; evolving concepts[ J]. ] Am
Coll Cardiol, 2005, 46 (6) : 937-954.

[39] Moreno PR, Sanz J, Fuster V. Promoting mechanisms of
vascular  health: circulating  progenitor  cells,
angiogenesis, and reverse cholesterol transport[ J]. J Am
Coll Cardiol, 2009, 53 (25) . 2 315-323.

[40] Gossl M, Versari D, Lerman LO, et al. Low vasa vasorum
densities correlate with inflammation and subintimal
thickening: potential role in location-determination of
atherogenesis [ J ]. Atherosclerosis, 2009, 206 (2):
362-368.

[41] Xu X, Mao W, Chai Y, et al. Angiogenesis inhibitor, en-
dostar, prevents vasa vasorum neovascularization in a
swine atherosclerosis model [ J]. J Atheroscler Thromb,
2015, 22 (10) : 1 100-112.

[42] Mackey TK, Cuomo R, Guerra C, et al. After counterfeit
Avastin-what have we learned and what can be done[ J]?
Nat Rev Clin Oncol, 2015, 12 (5) : 302-308.

[43] Dimova I, Popivanov G, Djonov V. Angiogenesis in
cancer-general pathways and their therapeutic implications
[J]. J BUON, 2014, 19 (1). 15-21.

[44] 22530, B L. SRR REREALSE S 3 Az 1008 g =
RITHER[J]. e ERZ T, 2015, 33 (5): 1
168-170.

(Mo SCEH



