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ABSTRACT: Cardiovascular and cerebrovascular diseases are the leading causes of death on the world. Excessive reactive oxygen
species (ROS), inducing the injury of vascular endothelial cells and migration and proliferation of smooth muscle cells, is an important
mechanism for the occurrence of vascular dysfunction and arterial remodeling. Therefore, oxidative stress is considered as a key link in
the occurrence and development of cardiovascular and cerebrovascular diseases. However, there is still remaining controversial for the
treatment of cardiovascular and cerebrovascular diseases by supplementing exogenous antioxidants. The body can antagonize oxidative
stress through its own defense system, maintain the oxidation-reduction state, and initiate endogenous protective mechanisms against the
production of superoxide anions. For instance, by regulating mitochondrial uncoupling protein 2(UCP2), ROS production can be regulated,
improving vascular dysfunction and arterial remodeling. In this review, the roles and mechanisms of UCP2 in endothelial injury and arterial
remodeling were summarized, in order to provide information for further exploration of this potential target for prevention and treatment
of cardiovascular and cerebrovascular diseases.
Key words: Uncoupling Protein 2; Endothelial Injury; Arterial Remodeling; Oxidative Stress
Chinese Library Classification(CLC): R543.5 Document code: A
Article ID: 1673-6273(2019)04-782-03

SEPL AN FEAMEMEBT A (ndEA= R C FE 5 )FEMR S MM AR
S K AR S SR AR ARAT TN AORICR Y, (E HIR PRI TR
—HAFTES I, FilE R R AE JACC 24 B MZEHEA M A T3l
200 Bl RAFIE, S n (b FELEA R C D H AR NILT A

LIS

Pt R ARG 1T, 2012 L ERA 1760 T AFETF O
MLAEER , i 2R EFET L] 31.4%, A MR E . 5

TG I T R AH L, v T PRLCo R LA S PR T L 3R 5 29 50% 0, B R
RS 0P D) e T R A S8 B SR, T I L 7 301
S e AR O T B, — BUR AR AR E B E IMELL i . B
AL F , b S A R A S i R A R ey
FARIT . AR P PR %855 (Reactive oxygen species,ROS) % 5
VRIS PN R T RE A 3 S 5 A R T T LA A M A

O AR RS, I P 4L S i fin 4 PRI T T 320, T 4o
PR A T A K P 2 RO i 1058 4, © 2K
AR ST IR B, fERER AR 1 2 (Uncoupling protein 2,
UCP2 ) 2 4RI Y B T g (I AR R M 5t =2 — , BEd . " ot
FIRFER " (o E AR (o] B2 A A U o B St ARl , [ P ] 9
1> ROS Az i, W7 A0 8, DA ITT 803 1L 46 DI e e i S sl ik E

*IEETIE  E K HARIEEL AT H (81400289) s MU 148 78 H 7 AR AR B AT Sk A¥E B35 H (2016]Q0032);
VU482 TTRMF 1357 A1 A5 H (NO.18TD0030 ) ; U145 BE 2= 2 RHF35 B (NO.S15022) ;
BB 2 BEBHIFAHET I BAT H (NO. CYTDI16-01 ) ; i #f R4 B BHF 3L 4351 H (CYZ14-017)
EZ N RIAR(1992-) A58 A, BRI BRIFST , B IS : 15680553262, E-mail: samliul 8@aliyun.com
ASEIRVER : Tl (1979-) , Bt Rl , @ AT BT, S22 S0 il 50 i 6 S I RAFST , E-mail: wpjmed@aliyun.com

(s Fe H $9:2018-07-23 F252 H #:2018-08-18)

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

IREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.4 FEB.2019 . 783 -

P, A SORf ik SCHRBIE ST X UCP2 M 4% /R I b T e i
PEHAT L0, LR T UCP2 5 P Bz i 43 e 1 A Tk
R Z BT REROAE FIBILAR

1 FARMHE UCP2

AEFRDIRERTS, e D R R A M MRS T R R (Nicoti-
namide adenine dinucleotide phosphate, NADPH)4 fL g 2 . £k i
RGP BRI o o, Gobi i AU LTI % F A%
2 ROS Y FBR IR, MiLAA W] B ROS /K A5 4k , i@ T 4t
AL LB A 2R, A R S I AL i (Superoxide Dis-mu-
tase, SOD) . 1} 4 fk. & i (Catalase , CAT) . i Ji 78 23 Jbt 1 Jik (Glu-
tathione , GSH)AE T AL , AL LR BOKF-4bF 2h 21
O, SR, MAUARKIIA TR WH . SRESEEEEET,
NADPH 5Ll R IG I R S EGHA N B oA 2, i
LA F AT ff eNOS B EX , 7= 5 o 2 i S A B 1, IR i
NO JK-FAS , T304 P9 % S50 5 D BE B ™, UCP2 /&
TR 2 ] AR, ST SRR B A7 e R A
i H LR S, AT YRR AT W ST 8 T RS R A A 2 AR
R B 1k ROS HEFIAEP), UCP2 1E B E H R R R 2
—, MR AL BB AT IK SN T (ROS 7=
i, HFARAOE B, WA IR R AR ORI e 7
TS O, 485G BB ABAE F, RIE T iR L0 Rl PLAk
AR KT, B 1k I A R 254 5 DI RE I 451 78O
I 157 o v R 4 A O

2 UCP2 5 MRz 4545 R It 4 B

Zy JERE LK LR TR URE B RO A I
PORE AN R T MR EILR R ST, S BN 5 s
PSR AR A , 106 T 5 5 A R, e T3 — R A I A B
2.1 UCP2 558 / IBMSHR METhEERERS

Tian ZE02 5o 2 7 55 MG TRCE S A AR Y /s BB R IR 52,
Bk UCP2 W] 3ff— 2B el = i85 5 10 A5 T Re s 3, i ik
UCP2 JU ] B8 BB AR 3G N 2 Dhfg et UCP2 X Il gAY
PR A 2 —Fh U R LA 0, RIZEBRARF T,
ROS 7= it 22 A 5 cAMP H1 PKA A 3605 53 B0 |, d#E i -
TALERLIR UCP2 63k T b B 454 FE 0 o e A0 B 8
7o 1 UCP2 2 45 S EGX P R s /R FH TS 2% L SR
EE IR RE/NR MBI RERE AT, WS RIE UCP2* /NEUAT
TR BN Ik P B TR A
22 UCP2 st e mEMERIER

FEYIRE IS ROS FRA 34 £ NO A= I FH B2 AR, i
BRI RN R4, SO ARECR A 4k O
WS, M EZ A 800 T R 09, Ma 25005 3 UCP2 @
B/ UM T SRR T | A I 4 o Al A N 00 R T
UCP2 52 &3R5 3 P /I BRURT et o A5 A i A9 49 P 380 1 .
FEFFERU9, 53X 5 UCP2 3 3635 X1 70 55 16 BT B0 A BH B 1 A 4
%, $m NO AEYRIHER K M, X —KM 5 Lombard "ifE
UCP2 Bl /NI oE A R A S5 8 — 3, Bl UCP2 #EHtmih
SR E

23 UCP2 5= MmMEINEE

T A ML AP0 e A A A 7 S R TR 28, 140 T i 35 4
ALK, F30N B T REREAG™, A e Bl A TR
AR5 S UCP2 {5538 i AHSC , Bl AN 22 B R T et 2/
1 SD A BUIR I P iz Th R As , £ 258 2 AMPK/UCP2 i %
KAEVER, 24 UCP2 2 KR A Bh X A 3/ F G k™, B2y
VTR B -t A R HAT e G2 R FRATT R 2 A 48
T K BRTERBIF 58 3IE 52 PPAR-y 38 30 71 VT 4% 51 i3 5 b 3
UCP2 3Rk 2 Ik 9 J DI RERReAg , B8 R IFFEIIE S PPARYy i
i R UCP2 FeikBEAIGTE 2 Ak N B 4T ROS 7KF-21,
2.4 UCP2 i EER IR ME R

I P B 453455 2 M s I A8 5 i AR R R . UCP2 W]
B IS s el g D 1 e e o RN o3 K=
2ERFSE I K SRS UCP2 /] 7} ROS /K-, N ok s i 2
A /INBRE BIKN B2 D RE RS 1 UCP2 33 2535 ) 5@ i 2 ROS
AR, S 1A T RE RO RSSO, Sun ZEP7E db/db /) B thiE
S BB T R RS2 AR ER (L TRPVT B = W 7 3
M T RE R, X T 2R T g b UCP2 644, i
AALR K
2.5 UCP2 SRk FEmE{L

FL¥E 2003 4, Blanc 5P E K UCP2 /)N BB 46 52 4 5
LDLR™ /NG AT 38 i sh kol AR B b i AL, LB W 2m i dicm: AT
T T 43 ZRALL IR B3I TS P S 08 52 O A0 S ¥ L2 TR0 16 1
WAL, BORF AN UCP2 I e Hrp R R EAIMEA . &
Je AR VR ML Bl — 248 7, L3R g4 s UCP2 ik m]
il ROS Byr=Az, i 40 MO B0 1A =05 43 10 A5 S E I oy 350l 4%
PN Bz ShBETR &, Wi Sh Bk ok BEAE AL 21, Moukdar 229738 UCP2*
/NPT AL AR IR, R AT TR, W3 Sh KO AR B
o 7 APOE* /N, UCP2 if /-5 T AMPK 34035 2 11158 Y
SN S KRR RPN, RA= BR T PN B 41, UCP2 i AT fig
2577 PPARy il S LA T A% B 348 Btk 2> 3 ok ke B B e
BIFE B, X BETIEAE /R UCP2 I #5 ROS ZKSEAE A J A4S RAE
SN EPN B 5 B LA MR R B s s i B R o (HL
R ZH TR I T UCP2 shE IR mil , 45 & S5 1Pk ik sl
MRS AP Bz UCP2 ik, S L UCP2 i B 45 K 58 45 b ) 1
UCP2 7¢ iR s A9
2.6 UCP2 Bl & BHE

ATV LA 3o 0 2 L P i A S BB, 2 M %
A LA 2 — o Zhou 45 ) J 3 PPARy W]t -9
UCP2 1l /)N B350 8 kA5 49 5 -V LA L34 59, B 1 A TR 2
Zhang 4EPHIESZ UCP2 0] g 38 i 10 i NF-«B <35 A4 - 33 L4
JHL TR RS A A TG T N FEpeAE o (RAT BIFST A5 58 M R Y &5
I, B UCP2 MRS HiA mt e Fam ad i 5 HO-1 &5k, Ml TNF-
o 5 LT LA M3 5 M R ™,
2.7 UCP2 5 zhRk EHI R A 3h Bk & &

&g e shkm & AR, iish oA aE a8k, /MR
it 3y ok 1451 FULZAR ML UCP2 ek ] 5 R (A RS A AL, 410
il P AR it S A T 2R T B o ORI 2SR FIR Afh 2 JR T n
BB (50 N T UM Sh Pk S AR, Bl AR Re
F AR RE UCP2 {2245 40 [ Wi in , 2Rk i 25 B /b il

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

- 784 -

IREYIES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.4 FEB.2019

AT, 0B ) T 1o B3 R 3K
TR, BT, LA L 4 AN AL
M UCP2 R BT 1) T B S R 5 K T A
A P R AR

3 BEERE

LA S AT I 6 L T TT 2 ROS BUR ROS 7R 1
ZHUMNAE W ZH G REM E 5 /0N MBI A& A R
PIASG SAMNEEST AR A R 92 , UCP2 /S f54T ROS Tt
1o (R SRR R IR B 1, RT3 ek 8 Yy ki i T g L 12D ROS (1
A BTSRRI . AT A UCP2 Ol 55595 1)
PEFIBCT B AR 5 B R HAE AL R 56 4= B W, AT
K UCP2 il £ S 5 5 HL ] ROS i A= i, (H HAA 114
B ey 7 67 R s ) DA SR A7 F RIS AN I L X
SRR RN AT 2 AE F e S R UCP2 B4 i -, m] 7= A= £
PO MR OCHE . A, BT SE IR TY 22 ) R A iR
SWIRIRL SN e B A0 R S R TR R, 455 A5 PR RER B4 30
YR TR B A ) i — 2 R UCP2 75 9 LA Jfa s 14 Kz 2
TPETRERIME T . SO AR, HETR 2 RS R T 40
YIS, T B — AN UCP2 f A RRIFSE . IR
FEHE S T 1, AR S SRR R C SESMIEMEBT UL RN H T
e PR 75 237 ke 5 Bl A FEA MRS T AL RIS [ RO 7 4%, 95
B VU7 G R FE A SRAUESE o SR, UCP2 R AL
PR SRR T B P, 1k — 2D A2 4 LA 1 4 D RE e S Ik A
PP A VE RS AT RE LI B0 FY By I6 S A — A T B 73
LiLYSg

% % 37 #ik( References )
[1] McAloon C, Boylan L, Hamborg T, et al. The changing face of cardio-

vascular disease 2000-2012:An analysis of the world health organisa-

tion global health estimates data[J]. Int J Cardiol, 2016, 224: 256-264

—
54
—

Miinzel T, Camici GG, Maack C, et al. Impact of oxidative stress on
the heart and vasculature: part 2 of a 3-part series[J]. ] Am Coll Cardiol,
2017, 70(2): 212-229

—
w
[}

Manjula K, Subramanyam M, Devi SA. Protection against oxidative
stress caused by intermittent cold exposure by combined supplemen-
tation with vitamin E and C in the aging rat hypothalamus [J]. Neuro-
chemical research, 2013, 38(4): 876-885

—
)
=

Jenkins DJA, Spence JD, Giovannucci EL, et al. Supplemental Vita-

mins and Minerals for CVD Prevention and Treatment [J]. J Am Coll

Cardiol, 2018, 71(22): 2570-2584

[5] £, s, Tl 8. RACR BB R ALK AR IR A0
MR ST T e B[], AR E F IR AR, 2014, 9(03): 362-366

[6] Chen G, Yan J, Wang X, et al. Mechanism of uncoupling protein 2
mediated myocardial injury in hypothermic preserved rat hearts [J].
Mol Med Rep, 2016, 14(2): 1857-1864

(7] 28, 255, ik &K, 5. W AL AR ) R T8 5 48 R %
B E R R ARG P AR 6 B BE R T]. AR A B 8, 2017, 17
(02): 389-392

[8] Niemann B, Rohrbach S, Miller M, et al. Oxidative Stress and Cardio-

vascular Risk: Obesity, Diabetes, Smoking, and Pollution: Part 3 of a

3-Part Series[J]. J] Am Coll Cardiol, 2017,70(2): 230-251

[9] Diano S, Horvath TL. Mitochondrial uncoupling protein 2 (UCP2) in
glucose and lipid metabolism[J]. Trends Mol Med, 2012, 18(1): 52-58

[10] Mailloux RJ, Harper M-E. Uncoupling proteins and the control of mi-
tochondrial reactive oxygen species production [J]. Free Radic Biol
Med, 2011, 51(6): 1106-1115

[11] Pierelli G, Stanzione R, Forte M, et al.Uncoupling Protein 2:A Key
Player and a Potential Therapeutic Target in Vascular Diseases [J].
Oxid Med Cell Longev, 2017, 2017: 7348372

[12] Tian X, Wong W, Xu A, et al. Uncoupling protein-2 protects en-
dothelial function in diet-induced obese mice [J]. Circ Res, 2012, 110
9): 1211-1216

[13] Xiong S, Wang P, Ma L, et al. Ameliorating Endothelial Mitochon-
drial Dysfunction Restores Coronary Function via Transient Receptor
Potential Vanilloid 1-Mediated Protein Kinase A/Uncoupling Protein
2 Pathway[J]. Hypertension, 2016, 67(2): 451-460

[14] Ma S, Zhang Y, Wang Q, et al. Ablation of uncoupling protein 2 ex-
acerbates salt-induced cardiovascular and renal remodeling associated
with enhanced oxidative stress[J]. Int J Cardiol, 2014, 175(1): 206-210

[15] Ma S,Ma L, Yang D, et al. Uncoupling protein 2 ablation exacerbates
high-salt intake-induced vascular dysfunction [J]. Am J Hypertens,
2010, 23(8): 822-828

[16] Ma S, Li D, Yang D, et al. Establishment of a conditional transgenic
mouse model expressing human uncoupling protein 2 in vascular
smooth muscle cells[J]. Exp Ther Med, 2012, 4(3): 545-547

[17] Ma S, Wang Q, Zhang Y, et al. Transgenic overexpression of uncou-
pling protein 2 attenuates salt-induced vascular dysfunction by inhibi-
tion of oxidative stress[J]. Am J Hypertens, 2014, 27(3): 345-354

[18] Lombard J. Uncoupling protein 2 (UCP2): Another player in the
complex drama of vascular salt sensitivity [J]. Am J Hypertens, 2010,
23(8): 816

[19] Higashi Y, Kihara Y, Noma K. Endothelial dysfunction and hyperten-
sion in aging[J]. Hypertens Res, 2012, 35(11): 1039-1047

[20] PuY, Zhang H, Wang P, et al. Dietary curcumin ameliorates aging-re-
lated cerebrovascular dysfunction through the AMPK/uncoupling pro-
tein 2 pathway[J]. Cell Physiol Biochem, 2013, 32(5): 1167-1177

[21] Wang P, Li B, Cai G, et al. Activation of PPAR-y by pioglitazone at-
tenuates oxidative stress in aging rat cerebral arteries through upregu-
lating UCP2[J]. J Cardiovasc Pharmacol, 2014, 64(6): 497-506

[22] He Y, Wang N, Shen Y, et al. Inhibition of high glucose-in duced
apoptosis by uncoupling protein 2 in human umbilical vein endothe-
lial cells[J]. Int J Mol Med, 2014, 33(5): 1275-1281

[23] Sun J, Pu'Y, Wang P, et al. TRPV1-mediated UCP2 upregulation
ameliorates hyperglycemia-induced endothelial dysfunction [J]. Car-
diovascular diabetology, 2013, 12(1): 69

[24] Blanc J, Alves-Guerra M, Esposito B, et al. Protective role of uncou-
pling protein 2 in atherosclerosis [J]. Circulation, 2003, 107 (3):
388-390

[25] Hertzel A, Xu H, Downey M, et al. Fatty acid binding protein
4/aP2-dependent BLT1R expression and signaling [J]. J Lipid Res,
2017, 58(7): 1354-1361

[26] Moukdar F, Robidoux J,Lyght O,et al.Reduced antioxidant capacity
and diet-induced atherosclerosis in uncoupling protein-2-deficient
mice[J]. J Lipid Res, 2009, 50(1): 59-70 (THE738])

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- 738 -

IREYIES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.4 FEB.2019

A g A, 2015: 93-99

[11] B4k, AT S il 0k ok o K 3 2 B 4 8 T 3035 i Ae 06 57 o [J].
T E %A RA &, 2013, 33(7): 493-496

[12] EARG, 84, MM 56 &t L& s R oA (1], IR E
22001, 21(3): 26-27

[13] Andip /R vy 2, KW F- 25 H. 5L E 98 54 Bl R 4T [J]. +
B )7 #1542 &, 2014, 37(9): 45-47

[14] Li Chun-mei. The relationship between serum prolactin level and in-
fertility [J]. Modern Chinese and Western Medicine Journal, 2008, 11
(17): 4905

[15] Wang Jia-ning. Pathogenesis and diagnosis and treatment of hyper-
prolactine [J]. Medical Review, 2012, 18(21): 3630-3631

[16] NishiokaH, ItoH, Haraokal, et al. Growth potential off emale pro-
lactinomas [J]. Surg Neurol, 2001, 55: 213-217

[17] Day PF, loto MG, Glerean M et al. Incidence and prevalence of clini-
cally relevant pituitary adenomas: retrospective cohort study in a
Health Management Organization in Buenos Aires, Argentina [J].
Arch Endocrinol Metab, 2016, 60: 554

[18] Xie Yuan-run. Clinical analysis of 61 cases of prolactin tumor opera-
tion [D]. Kunming medical university, 2016

[19] Molitch ME. Diagnosisandtreatment of prolactinomas [J]. Adv Intern
Me, 1999, 44: 117-179

[20] &A%, KB, Hix, % fik PRLK-F L5 MRI 424 S04 5L 508 04
*EHe AT BN R A [J]. 34t S 95 5 42 &, 2013, 26(2): 135-137

[21] Bronstein MD. Disorders of prolactin secretion and prolactinomas
[M]. In: DeGroot 1J, Jameson J1, editors. Endocrinology. 6th edition.
Phladelphia: Saunders/Elsevier, 2016, 1: 333-357

[22] #p o, af 247, £ & . 428 4] B4R 8 & e RAFAESHT[]. 5t A E
SRR, 2015, 40(11): 1223-1225

[23] Zheng li-hong, Han Wen-qing, Jiang Ya-qiu. The clinicopathologic
features and curative effect of high prolactin and pituitary adenoma in
325 cases[J]. Chinese Journal of Practical Internal Medicine, 2017, 37
(10): 914-916

[24] Linsler S, Quack F, Schwerdtfeger K et al. Prognosis of pituitary ade-
nomas in the early 1970s and today-Is there a benefit of modern surgi-
cal techniques and treatment modalities? [J]. Clin Neurol Neurosurg,
2017, 156: 4

[25] xIfa, #4%, AL A, EARAESLFIRIE ST ¥ F ALK o
1. & B & RAb 2 5042 &, 2015, 20(11): 698-700

[26] EALH, B R4, B4R, 5. o B SRR S 9T £ £ 3R]
e B &, 2015, 95(5): 324-329

[27] Freda P, Katznelson 1, Molitch M. The Hormone Foundation's Patient
guide to pituitary incidentaloma assessment and treatment [J]. Clin
Endocrinol Metab, 2011, 96(4): 35A-36A

[28] RE 2, FEME, FH 9. 2001 4] F K& 77 ERG E XGRS
[A]. P35 sk % 2 51 BT & B b 5 47 35 L3k 37, 2008

[29] %52, Rakak, FE. EIR5E 509 606 FA4F 5 ARG KI5 5
A & E R A &, 2014, 34(5): 488-491

[30] Felix I, Asa SI, Kovacs K, et al. Recurrent phrihormonal birnorphous
pituitary adenoma producing growth hormone, thyrotropin, and pro-
lactin[J]. Arch Pathol lab, 1994, 118(1): 66-70

[31] Glezer A, Bronstein MD. Prolactinomas, cabergoline, and pregnancy
[J]. Endocrine, 2014, 47(1): 64-69

(£ 784 T7)

[27] Wang Q, Zhang M, Liang B, et al. Activation of AMP-activated pro-
tein kinase is required for berberine-induced reduction of atheroscle-
rosis in mice:the role of uncoupling protein 2 [J]. PloS one, 2011, 6
(9): €25436

[28] Zhou Y, Zhang MJ, Li BH, et al. PPARgamma Inhibits VSMC Prolif-
eration and Migration via Attenuating Oxidative Stress through Up-
regulating UCP2[J]. PLoS One, 2016, 11(5): ¢0154720

[29] Zhang Y, Zhang Y, Li W, et al. Uncoupling Protein 2 Inhibits Myoin-
timal Hyperplasia in Preclinical Animal Models of Vascular Injury[J].
J Am Heart Assoc, 2017, 6(10): €002641

[30] Jiang F, Jiang R, Zhu X, et al. Genipin inhibits TNF-a-induced vas-
cular smooth muscle cell proliferation and migration via induction of

HO-1[J]. PLoS One, 2013, 8(8): €74826

[31] Dromparis P, Paulin R, Sutendra G, et al. Uncoupling protein 2 defi-
ciency mimics the effects of hypoxia and endoplasmic reticulum
stress on mitochondria and triggers pseudohypoxic pulmonary vascu-
lar remodeling and pulmonary hypertension [J]. Circ Res, 2013, 113
(2): 126-136

[32] Pak O, Sommer N, Hoeres T, et al. Mitochondrial hyperpolarization
in pulmonary vascular remodeling. Mitochondrial uncoupling protein
deficiency as disease model [J]. Am J Respir Cell Mol Biol, 2013, 49
(3): 358-367

[33] Haslip M, Dostanic I, Huang Y, et al. Endothelial uncoupling protein
2 regulates mitophagy and pulmonary hypertension during intermit-
tent hypoxia [J]. Arterioscler Thromb Vasc Biol, 2015, 35 (5):

1166-1178

PDF SCH# 4] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.fineprint.cn

