a2t W4 AL R 5 2 B 2 4 Vol. 42 No. 4
2020 4E 8 A Journal of Youjiang Medical University for Nationalities Aug. 2020
| RS RA E N 7B R SRR ST AL T T
. C: IR R, A B/ L REAE A XM B R AR TR ¢ I T B >
! T AR, R HX R i ; (?n‘:li':l?iﬁ@)

0000000000000000000000000000000

00000

AER/LEZEOEGXRMRREEAATENARER
B, R

JHEMA¥OEEXRLEF RSB &7

o=

530021)

BEME LR EOEENEFTHNANAERS  EMBALEAEMEER L BB F &G URKAAE,

AXBRTHAMAE OB RTMER FEETEER/LEFAR X RN ERREARTRFEEA,
BREXFHRAT AR BMKEDMREE EHBFEENEFEMNERT KB, FENEZH - SN H R

I R % .

KBR.FEHL2FXEA A48 1TH
hE 45 KS:R782 MEKARIRAD: A
doi;10. 3969 /j. issn. 1001-5817. 2020. 04. 024

A7 S0 AT MURE I AR PR BT, E ) DLk fE 32 )
A B A U T DR L AH H T A W R A 25 LR R
e A A5 T 8 i B ) Lk — 25 i 0 T 3 il g
M 2545 A A W b RL D AT iR e, 22 KR Gsilk fi-
broin, SE)VEN —F BAAVF 200 sl 9 RAR & 40 7 M8,
WAL C i RS I VRN = WS i o R 2 (53 7
AR R A S AR S SE TS5 R — Ak g
TIN5 A M I8 FL T T A W B 2 B SR R
AT ARG, A SCRE X 7 A8 45 A BL/SF 52 G 4k
oo JCAE A 20 T 40 3R SR T 9% 0F e AT &L O 4
TS A A PR R AR Y B
1 AEHEERNA

A1 8 M S — Tl AR B 9K B ORL Rk 5L LA sp?
Z AL TPUIE HE B T 2 0 LS Y S AR OIREY BB
A H AT B (graphene oxide, GO) |8 R S b A7 &
1% (reduced graphene oxide, RGO) M A #& & F 4
(Graphene quantum dot,GQDs)%, T A =M ESA
2 A P AROUR 235 g R B 1 AR M R A A A )
W EHA YR R FEE Y BB S 52 B 240k Y 56 7
AR T Iz 98 T T 25 /5 DR A, $i v 2 ) R
JE AR AE I 0 B X R s AT AE S AR
SEhRIC YT R | B S 00 A B AT A AR
AR L B A T B AR5 A AT AR SRy AR A IR
AL A L U O R 0 O S R L DL A AR IR AR S
BRI T S 4 R 2R T O 2 42 TR v G
SR o A7 =5 M 2 e R ORE AR D SCHR L T RE i AT Xk A

XEHS: 1001-5817(2020)04-0509-04

FE fifk pRe = 2 B 1R 750 5 200 ML 1) 2 AT 2R FL AT 5 e
(B8 B et R T 1 1 o S /W R A
P R A DRI 500 ek 14 AN [ i 2 0 2 005 A g e e R AR
XF HEAAR . DRI A s AR X P o A9 T T
FHR ™ i ) G 5 1 09 1 B8 O R HAT A8 35 i LAt
FHRREAT S G MO A AT B A AR
2 ZEEEMEERNA

SF J& M 22 h S B — Fh R AR e 2> T3 L &
Sy FICRIRIAE L HAT o B2 7Y Al 98 P A R4 Y 2R A A
P E T2 N A WA S 4l ] . SE A= Wy e ik 1
A AR DRI T TS R 25 5 R ) SE 97048 24 W i s )
PERAUN . SF IR RT Ak A7 A W 03 1 T AR R 2
A AL TR 2 A T AR TR U b L 5 SF A
R SCARHA B NN P I LB R R N A I iR SR AN
SEC A AN A AR TS R T 2 2 TR b O
B BN PO BRI R
HEAT R
3 ABRMK/SFEAXEMBKEREFER

1T A 88065 R SF 45 B A7 AR Bk, I B REAT 78
B E A 22 AT 200 A7 820 5 ST il /R O £ 28 0/
SF &4 S AR R LU IR B e HE 9 RIOCR . f1 S8 06 /SE
SE SCARBE ORI AR DTk 2 R 2R AL AR B R 4
U A RIG S SFIRG IR IV R T R
R RN R R A Y (e ' T B o'
eI kAR T A A e A R . IR
P RE A SE i B BB A6 50T 20 A A 2 150 B (T, —

HEETH: HAARSFHEES T H (2015GXNSFBA139127) ;) P E R K ¥ FH4E R £ 40 H (GXMUYSF201320)
F—1EE BN IRRM1982-) , L 1+, W E L W58 J7 ]« O £ 2% , E-mail : 9056 732@(qqg. com

— 509 —



2020 4F

EERANEY PRV SR

5 4 3]

g B T IR L S W Wang Q At (2223
o FH TG A7 A 58 0 11 5 ) 3% 8 AR i A T G iR f
GQDs T AZ A 4y HUK Py, 1] 3R 45 7 24 M R 4 = 11 At
LAY, RS 2 SRR AE ST L AT DURR B A [
RE 11 75 2R 1M R BUAS 8] X 4 A 3805 / SE &2 6 SR M
.

A B /SF B A SR F AR ML T R
HL % B M T % B0 S TR AR R 1 B3 [ B O R
R AEYE, I Zhang H 2051 & 7T HA &
SR E A M 7T R PR A TR
F12EBE L A I LA R 0 W RN . SF R
52 K1 R 1 FL Bt 238 1T LA R A A A 5 T o 7R 1 O S Y o AR
PERE AR 2 P 8 22, AN F 4488 B H L B 0k ) I
HEL IS H TS GO 454 15 28 B A A1 24 FLER %
2B B IR 00 SF/GO B 4 4. Rt~
HNET BRI IR B AT L0 AN R T T BE L T DA AR B ek TR
BER B M IERE ™ . BRI T 2R v AR L A B TR ekt
R T B ) R, DT 4 A7 B8 0% /SF R A S 4Rk R HL
27T SR YK

TE 0 b SRR 7 BB AR R SE X T 41 i 5 S A 5 4
6 Py 156 A R A Ak, BRI, R 4 A R AU 1 B A B il
e, HOE B AR AR WA A L o0 Al A 9 2R K AR i — A
KL B4 SR TR B 85 X6 B 15 40 L L s 2T 4 0 i L A A
200 IR 45 o 200 S ) RS ) R A ) AR 0 3 R Ak A
. Nalvaran H 28 19 #F 582 o % B, % MK o 2
RGO 5 SF B 40K 5 & 27 4 . bR i P42 58 1
SEVERES R TS M RGO HKE A 1.0 mg/ml i,
RGO/SF HAT S A (4 A= Wy A 28 1 L (8 40 L 7 2 48 N A
K1 09 77 3% R OF88 5E BE 475 [61 R . B Rodriguez-Lozano
FJ U1 GO Rl SF & & LA B A A W) AH 45
PE.SF #m GO 5t RGO 3R 187 1 RS FE i 5 J BT 48
7 R 1Y IR i O O 1L 8 s WA S S 51 B P =
VLT UL, A 880 /SF & A S 40b ) BE 8% 14 i 40 i A 1E
WAWFEAT R XN IZE A M EA L T AR DL S K
b £ 0 s 2 450 ORE AT SN R A L 5
4 ABB/SFEEGTEMBEARAIRENNA

T A8 /SF EAME A RIF e, =4
RIE B T B A 40 26 K A BE 0. B AT E AR b S 2E A
B PR LU AR5 PR S 48 e A TR
4.1 BHATEMNH FREV K GO.SF flkE
FEBE A CHAD JE PRI O W 3495 19 52 A I, % 1l
SRATHT AL /INRR 8% Bt 6 2 A RS LA R 4 % Y A
2P R MG63 4 e i B A EBA BRI
B BRE R G AT Sy, BME B R B ALP T R 5, Ul B
HEMBERTEARTES, BESEEEA
— 510 —

(bone morphogenetic protein, BMP) §E #ll i#f DNA 19
A AN A A, DA T AR E T S B A0 M GE 1) 3 Akl
B M. A2 E K BMP-2 £k P24 #4503 GO I
GHCT R GO, JFE A # K GO H % T
SF G MBAA RUFEY ARG S8R, RS0
SEIRUE SR 2 S AR Y SR K Pk L 2 B AR B R T R
AR AR TR 2 SCH A BT 4 s 5 T 7 3h 49 SE 36 v, P24 2
fefb iy GO/SFE SZZEXF N T il 3 19 SD K BB sk
& 52 TR AR O B AR AR T A s B
A,
4.2 MEmAHATERNNH HT4 850 R
A—ER R, W TadN TR, 5
XFRRAL (4l SF SCHD ML, rGO IR 2 AR EE PC 12 4
JiL Y 6 BAEBE 7 5 [l A, SF/rGO S 28 45 4 v 3] 804 ot ol
LRI BB 5 A& G 2 A K I (NGF) Ab # A
MEEFE MK, 55— R E A BT
et N T 20 b2 o AR BE S I, B T R 2
A1 25 M RE A% 36k W TR A5 5, 0 JBORR 28 T Y i R RN 2R
SR L 7E (6] — B 5% rhack 5 0% A7 55 X 1 40 1 A9 A
FATARHB I AN FI Y, 33X W] BB A2 T % o 1 A A 0
AR R M TR . Rt B A R R b SRR A M
FR) B AR AT 7 AR
4.3 ZFRHL TR NI 8 JE e A A A ] R
I JR 20 2R3 R 1) [R) 0 R A Al o, n] P S T RS 248 i
(periodontal ligament stem cells, PDLSCs) #4720 21
FRAE T AR OG5 JE 2 20, 2 H R s i A . BF5E
F W] PDLSCs it '8 GO/SF 1 RGO/SF % 4 W i
SR A A A SR B ] 7S T A0 i Y 22 1 A Ak T
e FETCAUR I B B R BB B AE K FIE T
Jei BB 240 L B R T LA i) S A R R B A L
R A PR A0 B0 /SE A JE s S T A R A 4L A
SR R A5 0 AE L B E AT 2 A DG 1Y 3l A A
AR

2k LRk A S50 A SF 45 45 5 3 21 AR i AH B 3L
AR PR RE S B, BB — B . IR AR R
U B A AR S o A2 SE 240 LIS 5 L Ak . 3k S A B Y
RE A 7 850 / SF 78 A2 W) 15 27 R 4 21 178 45 b
S . SR £ 850 /SF B A MR 8 0 1Y 40 i B
PEATS SR LA 700 £ R () A9 G e i — 2D AR
ARFWETE s I3 A, it 5 T Sh WA A Kl R AT 58 LA Ik 55
LSRRI AH SC R P RL .

SE:
[1] Novoselov KS,Geim AK,Morozov SV,et al. Electric field
effect in atomically thin carbon films [J]. Science, 2004,

306(5696) :666-669.



2020 4F

AT R I 2 B o

il 565 4 1

(2]

[3]

[4]

[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

He J.Zhu X, Qi Z.et al. Killing dental pathogens using
antibacterial graphene oxide [J]. ACS Appl Mater Inter-
faces,2015,7(9) :5605-5611.

Radunovic M, De Colli M, De Marco P, et al. Graphene
oxide enrichment of collagen membranes improves DPSCs
differentiation and controls inflammation occurrence [ J].
J Biomed Mater Res A,2017,105(8):2312-2320.

Sergej Tomi ¢» Kristina Janjetovi ¢» Dusan Mihajlovi ¢, et
al. Graphene quantum dots suppress proinflammatory T
cell responses via autophagy-dependent induction of
tolerogenic dendritic cells [J]. Biomaterials, 2017, 146.
13-28.

Li Z.Fan J,Tong C,et al. A smart drug-delivery nanosys-
tem based on carboxylated graphene quantum dots for
tumor-targeted chemotherapy[ J]. Nanomedicine(Lond) ,
2019,14(15):2011-2025.

Huang Y, Tan J,Cui L,et al. Graphene and Au NPs co-
mediated enzymatic silver deposition for the ultrasensitive
electrochemical detection of cholesterol [J]. Biosens Bio-
electron,2018,102:560-567.

Zhou Z.Zhao L., Wang Z.et al. Colorimetric detection of
1,5-anhydroglucitol based on graphene quantum dots and
enzyme-catalyzed reaction [J]. Int ] Biol Macromol,
2018,112:1217-1224.

Ryu J, Lee E, Lee K, et al. A graphene quantum dots
based fluorescent sensor for anthrax biomarker detection
and its size dependence [J]. ] Mater Chem B, 2015, 3
(24) :4865-4870.

Nayak TR, Andersen H, Makam VS, et al. Graphene for
controlled and accelerated osteogenic differentiation of hu-
man mesenchymal stem cells [J]. ACS Nano,2011,5(6) :
4670-4678.

Pang L.,Dai C,Bi L,et al. Biosafety and Antibacterial A-

bility of Graphene and Graphene Oxide In Vitro and In

Vivo [J]. Nanoscale Res Lett,2017,12(1) :564.

Cheng X, Wan Q,Pei X. Graphene Family Materials in

Bone Tissue Regeneration: Perspectives and Challenges

[J]. Nanoscale Res Lett,2018,13(1):289.

Liu S,Zeng TH, Hofmann M,et al. Antibacterial activi-

ty of graphite, graphite oxide, graphene oxide, and re-

duced graphene oxide: membrane and oxidative stress

[J]. ACS Nano,2011,5(9):6971-6980.

Hoyle C, Rivers-Auty J, Lemarchand E, et al. Small,
Thin Graphene Oxide Is Anti-inflammatory Activating
Nuclear Factor Erythroid 2-Related Factor 2 via Meta-
bolic Reprogramming [JJ]. ACS Nano, 2018, 12 (12);
11949-11962.

Pignatelli C, Perotto G, Nardini M, et al. Electrospun

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

silk fibroin fibers for storage and controlled release of
human platelet lysate [J]. Acta Biomater,2018,73:365-
376.
Su D.Yao M.Liu J,et al. Enhancing Mechanical Proper-
ties of Silk Fibroin Hydrogel through Restricting the
Growth of f-Sheet Domains [J]. ACS Appl Mater Inter-
faces,2017,9(20) :17489-17498.
Midha S, Kumar S, Sharma A, et al. Silk fibroin-bioac-
tive glass based advanced biomaterials: towards patient-
specific bone grafts [J]. Biomed Mater, 2018, 13(5):
055012.
Altman GH,Diaz F,Jakuba C,et al. Silk-based biomate-
rials [J]. Biomaterials,2003,24(3) :401-416.
Hu K,Gupta MK, Kulkarni DD, et al. Ultra-robust gra-
phene oxide-silk fibroin nanocomposite membranes [J].
Adv Mater,2013,25(16) :2301-2307.
Wang S.Ma Q.Wang K,et al. Strong and biocompatible
three-dimensional porous silk fibroin/graphene oxide
scaffold prepared by phase separation [J]. Int Biol Mac-
romol,2018(111) :237-246.
Wang SD.Ma Q.,Wang K,et al. Improving Antibacterial
Activity and Biocompatibility of Bioinspired Electrospin-
ning Silk Fibroin Nanofibers Modified by Graphene Ox-
ide [J]. ACS Omega,2018,3(1):406-413.
Balu R, Reeder S, Knott R, et al. Tough Photocrossli-
nked Silk Fibroin/Graphene Oxide Nanocomposite Hy-
drogels [J]. Langmuir,2018,34(31):9238-9251.
Wang Q,Wang C,Zhang M,et al. Feeding Single-Walled
Carbon Nanotubes or Graphene to Silkworms for Rein-
forced Silk Fibers [J]. Nano Lett,2016,16(10):6695-
6700.
Ma L., Akurugu MA, Andoh V.et al. Intrinsically rein-
forced silks obtained by incorporation of graphene quan-
tum dots into silkworms [J]. Sci China Mate, 2019, 62
(2):245-255.
Zhang H, Zhao J.Xing T, et al. Fabrication of Silk Fi-
broin/Graphene Film with High Electrical Conductivity
and Humidity Sensitivity [J]. Polymers (Basel), 2019,
11(11) :1774.
Wang Z,Yang H,Li Y,et al. Robust Silk Fibroin/Gra-
phene Oxide Aerogel Fiber for Radiative Heating Tex-
tiles [J]. ACS Appl Mater Interfaces, 2020, 12 (13)
15726-15736.
Nalvuran H, Elcin AE, Elcin YM. Nanofibrous silk fi-
broin/reduced graphene oxide scaffolds for tissue engi-
neering and cell culture applications [J]. Int J Biol Mac-
romol,2018,114.77-84,

CF#e%5 515 50
511



2020 4F

AT R I 2 B o

il 565 4 1

[11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

cinoma and pathologic factors on diffusion-weighted MRI
at 3.0 Tesla[J]. ] Magn Reson Imaging,2015,41 (1)
175-182.

Sheth D, Abe H. Abbreviated MRI and Accelerated MRI
for Screening and Diagnosis of Breast Cancer[]]. Top
Magn Reson Imaging,2017,26(5) :183-189.

Ghoncheh M, Pournamdar Z,Salehiniya H. Incidence and
Mortality and Epidemiology of Breast Cancer in the
World[J]. Asian Pac J Cancer Prev,2016,17(S3) :43-46.
Bufi E,Belli P, Costantini M, et al. Role of the Apparent
Diffusion Coefficient in the Prediction of Response to
Neoadjuvant Chemotherapy in Patients With Locally Ad-
vanced Breast Cancer[J]. Clin Breast Cancer, 2015, 15
(5):370-380.

ZHI W], B4, 2. HMGAL mRNA 7EFLIRE P Y
Bk Rl RO ELT . AT R BE 2 B 2 4, 2018, 40(3) -
223-226.

Maxwell AJ, Lim YY, Hurley E, et al. False-negative
MRI breast screening in high-risk women[J]. Clin Radi-
0l,2017,72(3) :207-216.

Monticciolo DL. Practical Considerations for the Use of
Breast MRI for Breast Cancer Evaluation in the Preoper-
ative Setting[J]. Acad Radiol,2017,24(11) ;1447-1450.
Leong KM, Lau P,Ramadan S. Utilisation of MR spec-
troscopy and diffusion weighted imaging in predicting
and monitoring of breast cancer response to chemothera-
py [J].J Med Imaging Radiat Oncol, 2015,59(3) :268-
2717,

AR T LR 2 A5 0 4 1 TR 5 W AR O AR AR
e LM 28 2 Wb g A (BT . 92 R 2 S AR

[19]

[20]

[21]

[22]

[23]

[24]

[25]

#,2018,19(2) :131-133.
RN, B, B R AR Bl A 0 b B K O BUK
& ARAE L W R TUAR LA SR T i ML) . g LR A
1%,2017,8(11) : 827-833.
Banaie M, Soltanian-Zadeh H, Saligheh-Rad HR, et al.
Spatiotemporal features of DCE-MRI for breast cancer
diagnosis[ J]. Comput Meth Prog Bio, 2018, 155: 153-
164.
Kousi E,Smith J, Ledger AE, et al. Quantitative evalua-
tion of contrast agent uptake in standard fat-suppressed
dynamic contrast-enhanced MRI examinations of the
breast[J]. Med Phys.2018,45(1) :287-296.
Uematsu T. MRI findings of inflammatory breast canc-
er,locally advanced breast cancer,and acute mastitis: T2-
weighted images can increase the specificity of inflamma-
tory breast cancer[J]. Breast Cancer,2012,19(4):289-
294.
Palma G, Frasci G, Chirico A, et al. Triple negative
breast cancer:looking for the missing link between biol-
ogy and treatments[ J]. Oncotarget,2015,6(29) :26560-
26574.
SR, WS IR, . 2SR IR R TR FL R
FEZ W i R (A [T, & BBE 2%, 2017, 38(8) : 963~
965.
Price ER,Wong J, Mukhtar R,et al. How to use magnet-
ic resonance imaging following neoadjuvant chemothera-
py in locally advanced breast cancer[ J]. World J Clin Ca-
ses52015,3(7):607-613.

Wfm B #3:2019-11-04; f& B H #1:2019-11-19

CEREES 511 30D

[27]

[28]

(29]

Rodriguez-Lozano FJ, Garcia-Bernal D, Aznar-Cervantes
S,et al. Effects of composite films of silk fibroin and
graphene oxide on the proliferation, cell viability and
mesenchymal phenotype of periodontal ligament stem
cells [J]. J Mater Sci Mater Med,2014,25(12):2731-
2741.

Ming LI, Pan X, Maosong MO,et al. Electrophoretic-de-
oxide/

hydroxyapatite nanocomposite coatings on titanium sub-

posited novel ternary silk fibroin/graphene
strate for orthopedic applications [ J]. Frontiers of Ma-
terials Science,2016,10(3):1-11.

Wu J,Zheng A,Liu Y.,et al. Enhanced bone regenera-
tion of the silk fibroin electrospun scaffolds through the

modification of the graphene oxide functionalized by

BMP-2 peptide [J]. Int ] Nanomedicine, 2019, 14 ;733-

[30]

[31]

[32]

751.
Aznar-Cervantes S, Pagdan A, Martinez JG, et al. Elec-
trospun silk fibroin scaffolds coated with reduced gra-
phene promote neurite outgrowth of PC-12 cells under
electrical stimulation [ J]. Mater Sci Eng C Mater Biol
Appl.2017.79:315-325.
Niu Y,Chen X, Yao D,et al. Enhancing neural differen-
tiation of induced pluripotent stem cells by conductive
graphene/silk fibroin films [J]. J Biomed Mater Res A,
2018,106(11):2973-2983.
Vera-Sanchez M, Aznar-Cervantes S, Jover E,et al. Silk-
Fibroin and Graphene Oxide Composites Promote Hu-
man Periodontal Ligament Stem Cell Spontaneous Dif-
ferentiation into Osteo/Cementoblast-Like Cells [ J].
Stem Cells Dev,2016,25(22) :1742-1754.

We#m B #3:2020-05-28; 12 [ B #§ : 2020-06-08

— 515 —



