Journal of International Neurology and Neurosurgery 2018 ,45(5)

BEREEEEEENTRER

AT S 3

R EAR TR

l. REEHKRFARAR, RET 300070
2. REWILEERELA, RiEF 300134
3. REFTILEERAZIF, XZF 300134

TR A M O (HSP) 2 — 4y T8 R ARk, 5 9 5O 15 97 1B B 3 0 b 28 0 JB0 2% T 36 1 1 P 28 R e AR PR R
Wi o ELRT, H R o AL KB AN B, O DR 2 B0 LA o W R B gt A% S B, HLast L 7 KA BRI 2 W R Ao o0 BN
HSP 1 73 B I PR =5 BL L BECAE R s AL L2 W I S 50098 W IR 9T O R A R 5 O TR R AT I 3A L LA T %0 A AR 0992 e

597
KB A RO ;s A M B 2 TR YT

o0 /5 PR B2 28 PR K M ( hereditary spastic paraplegi-
a, HSP) , X F} Strumpell -Lorrain %5 , J& — 20 B A5 B
W IR B 38t A% S B ME ) M R G MR o IR R
B PR B A8 R AT P ILTC I AR 1 o 2R 1 AU
K EEER . H R RL N 1.8/10 Y. HAT,
E & Bl HSP S 5k A7 i ad 80 4>, 58 4> o %
S 7
1 HSPpHR

WA 38 A% 755X, HSP 23 4 (6 1R B 1k s 1%
( autosomal dominant, AD) | % 4t {0 {K [& 1 % /& ( au-
tosomal recessive , AR) X & it /£ ( X linked inherit-
ance , XL ) Fl £k #4435 14 ( mitochondria, Mit ) , H
AD J ¥ WL, 5 70% ~80% ., 1F AD-HSP H1 SPG4 |
SPG3 A Fil SPG31 B & & W, 0%l 5 40% .10% Fi
6.5%"" . 7E AR-HSP w1, SPG11 . SPG15 F1 SPG7
BURCH UL, 4 i 20% Y (15% 1. 5% ~ 7% .
£ XL-HSP 1, SPG1 Ml SPG2 %1 £ WL, 2k i 1k itk
1 R AL G — A B H A 5 MT-ATP6

AR K 4F %, HSP 73 g B RS (10 %/ i) Al
Mo & HL(20 ~40 %) o BRI O e 221, 4L
BH BN RATER T o W R B U R
60 B AT B ATHE TR . MR I R R B, 4 N
AR A e AL, Horp R R Z 0L, O AR, HL

I EHER:2018 -01 -31;{&[E HEA:2018 -07 -08

DOI:10.16636/j. cnki. jinn. 2018.05.020

KGRI R Bl R 2y AD AR I R .
B R LT T 2% 0 AT P LG R % o AR
HORE g T B R 2 B, A R MR E AT AR B
155 24 JUL Dy R B B AT R B A o AR A R AR R
BT ST 4y T RIATID AL, 135 R R,
5 R BN T WY .35 S R, A ™ R HL
JEP AT 2R B I PR 2 B AR LA IR A OE 1
Mz AR 2 R G E AR . MR e DR R B 4
S, AT A T (4 25 A A, G Troyer 25 4 A (£ JE 3
LA ZE45)  Kjellin 25 & 4F (£ 900 548 14 ) | Allan-
Herndon - Dudley £ 44 fiF (£ HR I 2 A 5 %) 0 Sil-
ver ZE A IE (FE T WL 24 ) &7,
2 HSP RN

B R S R, A O SR & 0 I
BRI 2T K S R R B RAE N KK AT
2T 4 5 S AR R (B2 A B SR B B B 2 B
), AT LT 2 T S AR (SR 3 B B % B
) o AU B /N0 TR A S [ R B Ak,
BT A 40 1 R 2 L R L DR IR AR L /N I T
T R B A 2 i T B e o Parodi 257 R 4 52
BT Z B O, K HSP 4y g R R 1B sl 4
M ETESMETERME, WL,

EEB T B R (1993 ) 0, REEROCHTERBT T A 24 1, EEAE MR E & HWIE B .
BREEE SRR (1974 ) V55 FATEEIN, Wt b2 S0, EZN M A8 R TTRHE 9T . Email : tjpns@ 126. com,



[ B b 225 2 22 40 B 2 i

2018 4F  #H45 % 5

*1

RIBEHHETRREERD S

ey

HSP #4 %A

AD:SPG3A SPG4 ,SPG6 .SPG8 .SPG12 SPG13 [SPG31 ,SPG42 SPG58 \SPG72 ,SPG73
AR: SPG5A . SPG7 . SPGI8. SPG21, SPG35 ., SPG44 | SPG45 , SPG47 , SPG48 | SPG50 ., SPGS1 |
SPG52 \SPG53 . SPG54 , SPG56 , SPG58 | SPG59 |, SPG60 | SPG62 | SPG63 |, SPG64 , SPG6T | SPG6S |

RA LB A 2T

XL:SPG1.SPG2 ,SPG22

Mit: MT-ATP6

SPG69 ,SPG70,SPG71 ,SPG72 .SPG76 ,.SPG78 \HACE1 \LYST TPP1

AD:SPG10,SPG17 .SPG9A [SPG30,BICD2

RALTEFHEL

AR:SPGI11, SPG15 . SPG26, SPG28 ., SPG30., SPG39 | SPG43 | SPG46 , SPG49 | SPG57 , SPGSS |

SPG61 ,SPG66 ,SPG74 SPG75 . EXOSC3 \FAM134B

AL &

3 HSP &R

FLBi, HSP f & 5 B ] 1 A B , HLAS ) 2 7
HSP 14 % i L AN [] , [R) — 28 R4l A 22 Fof % o L1
3.1 ZHENENARNESREE

PARAPLEGIN ( SPG7 ) %t [H 4% 15 1Y) paraplegin &
HSLRLR AAA BB X G & R, = 50
W S B T8 B R 2 2 I R B B i b AR R I
o 58 A8 AT B pL (A DNA A2 i 5 BT & 4% i
H, T BCLORL R 0T I T R S A0 L R
'™, S E SPGT ., ATL1(SPG3A) 4 fi 1y atlastin 25
A5 P R Ol 9 T BT L .
Bl 2, PR R RR Y 9 T P ST TR K AE AL AL
19052 B 00 2%, AEL IR OB ) R G S BT A . Yal-
cin 45" 7 S WS R T S B A 2R A0 MY S % e TR
B HG A K S BRI R TP SR B K AR 2K, PN B R
W2 AN 2, U R AR R . B L, P e 4E R il
R IUIRET7 T RS T AR T, B0 A0t R ke
ARG 1 T BE A P9 J5T ) 199 45 T 18RI 28 BT 4 5
3.2 HMECZHRAREERSNELRERE

SPAST ( SPG4 ) 4L [ 4 1t ) spastin 2% H 5 M1
5 M87 WA B, Hoh Hofy M1 2 B AF 7 T A
ARG R, HL AT ) PR Rl 3K G2 i, 5 SPG4 AU HSP
BB B AR AT HE AR A 5, Leo 1 i — 4
M1 RL S 3 5 52 e A R 2 03 R, TR e
PR Bl 02 B o 7R SLC33 A1 (SPG42) K A i Bk 1Y
AN R o Liu 45 % B R SLC33 AT Bk %k L
BMP {5 5 18 #% ( bone morphogenetic protein signaling )
R R R AR, I R AT MR, 5 B
SPG42., 76 B Ff iy PC-12 40 Jfd o, Li % % B
ATL1 (SPG3 A) % 4% 5% i K& B AH B.AE 70 F 1 38
AREEH BT B, DT B0 I 85 P26 45 90 A 85 N U, I
Wi L AR AR Ar 7 1 5 Ca®" BRI Ca®" Jl j#
HEFT L A B AR, BEAS A2 K 155 5 0 Al

FAEK S WA R 5 B O 0 8 N U TE R & T
TiAE Ay 5 046 BT, SPG3 A (1 & W AL 7T B &
B B N0 B, N i RS A G Ak, R KIFS A
(SPG10) KIF1 A ( SPG30) il KIF1C ( SPG58) ¥ 4t
2 5 % 5% 52 1 K 3l 2 ), L3 IR o8 A0 m) B0 i
35 R 8, § % HSP., Bettencourt 27V Xf — #
SPG50 ZX & #F 47 5 W 4t & B B AP4MI
(SPG50 ) 4 fith 1) 2 111 AP4M1 Iy fig b % , ] 34 € 30
38 1 A SR 7 G IR R B 52 R M R B RN B 4
B, Honl e 5 SPGS0 [ &R A K.
3.3 ERMEZEBRHERE

S Ab TR R [, G LR 27 -3 R E S BE 5 el &
EAFYEAS A %, CYP7B1 (SPGS) 4 i iy CYP7BI
B, NS, 25 00 @ w5 5%k 2 7 ik
e, S 55 b 2 28 1] I I % A 08 A 5 AR, X
MEERTEH. CYPTBI 6t Z vf U H A th 4 #
P Fy 48 Ak 5 IR [ B e B, S 30 SPGS . Schols M
X34 A4~ SPG5 FB & By I AN I AW AT R, &
P27 - HE R B T, B M kS
P 114 ™ L R R A O, ARk Y IH [ I Y
W BE T AT S e KO e o pl 2 oo i A TS 1 . TR
KIAA1840 ( SPG11 1) K [H ik 4 19 /) B & opy
Branchu %5 % Hl spatacsin # [ 3y i B 2K i % g 14
(4 i 33 R BE 0 R R R BTHE AR, B 1 R AT IS Bl
ZOCIBATIEAS o AN, IRH TE h A Bl 2 R G E B
I F R G VR R HG AT A o 2 2 e T AR 440 )
B, AR 1 EL o Ak Sk 3 1Y 20 28 S5 A0 I, I TS A
90 AN S R 2 R RN Coppi 451
KB NT5C2 (SPG45 ) Z 55 4 R Jili F1 # &6 4% 4
PR A% IR S v B DR A R R R S5 R, B
A A2 HE RO R .
3.4 BHEKERSSEEERE

PLP1 (SPG2 %) % % [y PLP1 2K [, J& 1 X il

- 525 -



Journal of International Neurology and Neurosurgery 2018 ,45(5)

ARGV ERANEENNEERERNE D, LA 28
P BN A I 45 M R 19 I RE . Luders 251 7
/N ERBE R IE BT, PLP 1 58 A8 35/ 58 i ot 4 il o) e
i, A SPG2 Fi R BAT A my FZJE A, LA,
AP-4 G5 W 4 M7 (B4 e pd Tl o4) H
A A N v ot == I N B~ S S R e I o @7 N i
KA B HSP. B4 ( AP4BI1, SPG47 ) . & ( AP4EL,
SPG51) . p4 ( AP4AM1, SPG50 ) #1 o4 ( AP4S1,
SPG52) , AP-4 Rl #F B Mg AH G 8 1 ATGOA M

X1 AR S R ) £ 5] JE B A0 N R 1S L A R T
1 LC3B Mg AL A1 B Wik i 2, R OR AP-4 &
S5 AT, Ktz T808 W WAL,
HSP 5 (9 % 24 o [ i, Vantaggiato 25 % Bl /£
ZFYVE26 (SPG15 ) %75 #2514 bk U £ 20 Jfg i
2 oA S E B VR N R S N I N
I HEW T RE S SPGLS W R e, BT LB
R 9 % 55 HLR Ab , e HSP A 56 R L. W
%2,

&2 HSPHRHEHE

KA HLE HSP ¢4 £ A
LR e T SPG7 .SPG13 ., SPG20 . SPG31 . SPG55 , ATPsyn6 . OPA3
KRR &S558 SPG3A .SPG4 ,SPGI12 . SPG17 .SPG31 ,SPG33 ,SPG61 .SPG69 . SPGT72
4 kBT AT SPG3A . SPG4 .SPG10,SPG30,SPG42 . SPG58
JBe 435 S SPG3A . SPG4 SPG6 .SPG8 .SPG10 .SPG11 ., SPG15 . SPG17 .SPG20 ., SPG21 ,SPG22 . SPG31
ol WAREEE R R SPG3A .SPG4 . SPG6 ., SPG8 . SPG10, SPG11 ., SPG15, SPG20 ., SPG21 , SPG30 ., SPG47 . SPG48 , SPG50
SPG51 ,SPG52 ,SPG53 . SPG57 . SPG58
e B RS SPG5A . SPG11.,SPG17 .SPG26 ,SPG28  SPG35 .SPG39 . SPG46 . SPG54 . SPG56 . SPG66 , SPG67

DNA 1 55 4% 4 B AR

SPG45 .SPG48 .SPG63 ,SPG64 ,SPG65 ,SPG70

BMP 13 5 18 %57 % SPG3 A .SPG4 . SPG6 .SPG20

i A5 64 T ik 4% SPG18 .SPG62

FARIERFE SPG6.SPG8 .SPG17 ,CCT5

BE$Y T AR AT SPG1.SPG2 . SPG17 .SPG35 .SPG39 .SPG42 . SPG44 SPG67 \MAG
AL R % SPG4 .SPG7 .SPG13 ., SPG31

B % ) e SPG15.SPG47 .SPG49 . SPG50 . SPG51 ,SPG52

‘;i:};‘%_iﬁk[(ill&}]

4 HSP BY12 W7 R £ 5112 T

HSP (12 W = 2 AR 3 & 0 4 % L 1 & I IR
1% 7 & K AT TCBH I G R 58, O HEBR AR o H
B EERNZK (F£3) ., WA, HGEERES
FF B W, 90% 1) SPG11 F1 60% (1) SPG15
SR Sk PR LR AT UL BEAR AR L SPGT i Sk 5
T S 4R 5 E /NI 35 45 . SPG5 . SPG7 . SPG21 il SPG
35 S5 HE Sk UG AL PR T UL N BT B o oR ok
AR 2 A BE A RO 52 Wi B i 1 5T G0UR 25 A4 1) i AR
T PFAG 99 2F J& . SPG11 Fl SPG4 8 3 nf UL 4% Jia] 53
P73 BT B R 2 R AR R I i TR O a2
M4 bR #E . AD-HSP 8 3%, 4 i1 56 K il SPG4 |
SPG3 A F1 SPG31 #If{y 85 5L . AR-HSP & %, I
W S50 A5 SPG11 ,SPG15 il SPG7 1y B 4k Bl . %
F XL-HSP H % , #0455 25 SPG2 I SPG22 [ 5%
WA . WOk AL, N R JE K I SPG4 ) U ik
AR /N T 10 2 R e K SPG3 A 1 U
B o X TGRS B s A B T 2
W7, AH R 0 200 B R > 2 Fh 2R ALY HSP (SPGT Al

SPG32) BE & AD X J& AR,
5 HSP #9873

H i, HSP 1 JC A &6 97 77 ¥, LA %% I IR AE
RoEEAERE T, BREEWIBIT LN Y
PR EIRIT ) AL N5 B2 B 25 A 30 &
5 54T ERE S o KT X 4R S g & D HSP R
(25 5 B iR A — TR . R, A ARGET &
7 JE A T) 78 5T T 40 MG 9T AT A R R A 1Y I IR
IR, 3 2% 5 1% 1 PR RE . Marelli 2% Xb 12 4] SPGS
B AT I R BR, BR BT R AR M T R A R
I ML 35 HH & B 5 27 - %5 3 MBS B 0 vk B, RS e AR
AR F IR 0 & S5 A BT L, X F SPGS &
LBV A R BT R AT 588 L J IR, H 2
X #2822 G2 0997 SAE A i PE Al . #E SPAST
(SPG4 ) 58 A% [y 2 Hy | 2L g FN BE ) B L )
FHOJEHE DR R L My R RN N - 2 1 ~F b 2 R ] 410 41 P9
JoT D) 07 5 i B A L A Rk 3 B ) 1Y iz Bl g
71, 4 HSP f96 97 4R 4L 7 97 i B BR 5 05 1

- 526 -



(] s 4t 22 95 =7 1 22 S B

2018 4F  #H45 % 5

%3 HSPHIL52H

T 2 AR Arnold-Chiari W75 i /G | H-H s 8 w5 1 H-AEm AU B BB A R SEARAE F BT AR

A 22 TR SR BB R S A LR N R AR GRS AR A AP B R AR R T RASF

AR IR I TG & g I B P ARAY 2 R R BLRESE R % R — A% L 2 7 L K g% | Sjogren-Larsson AEIEAEPEIE )
KA S R AN Z R SRR AR ARRA TR AARKMEL ZERR L BKEG
JE YA FHZ (EBI2) WK ) 53 A& Bk 2 5 R R B JRE S

B AP M AT R ERAAR R EWILE AR RS

KIE JRI MBI R R H AR A S K AR AL IE AR A LRSS

fis 2 E AR W2 KA T G R g AR M AY 2 B AT R B S

ik 3 NBELEE FR EEEFTHE AT ERRLANER

‘]i _}}%iﬁk[mﬂ—zz]

6 NG

allosteric coupling in the catalytic core [ J ].

J Biol Chem ,

HSP J& B A w8 JE W PR B st £% 53 ot 4 1 M 22 &

GEAEB , HER L A2 2% st Or SN R
DRI T A 1) 2 0 B 32 W o % 0K S FH AR B R
LI AT DR 00 R XU B P A X E 2 AR
BT AR VAL AR TR 69T o Bl BLC
T I AL 2 R DR A 2 0 KT AR B L ) 2
N A, A AR TR AT

[2]

2 % X #
Ruano L, Melo C, Silva MC, et al. The Global epidemiolo-
gy of hereditary ataxia and spastic paraplegia: a systematic re-
view of prevalence studies [ J ]. Neuroepidemiology , 2014 ,
42(3): 174-183.
Parodi L, Fenu S, Stevanin G, et al. Hereditary spastic par-
aplegia : More than an upper motor neuron disease[ J]. Rev

Neurol ( Paris) , 2017, 173(5) : 352-360.

[3] “Zhao GH, Liu XM. Clinical features and genotype - phenotype
correlation analysis in patients with ATL1 mutations ; A litera-
ture reanalysis [ J ] . Transl Neurodegener, 2017, 6 9.

[4] Tesson C, Koht J, Stevanin G. Delving into the complexity

of hereditary spastic paraplegias : how unexpected phenotypes
and inheritance modes are revolutionizing their nosology [ J ] .
Hum Genet, 2015, 134(6) : 511-538.

Fjermestad KW, @ivind J. Kanavin, Neass EE, et al.
Health survey of adults with hereditary spastic paraparesis com-
pared to population study controls [ J ]. Orphanet J Rare Dis,
2016, 11(1): 98.

[6] Lo Giudice T, Lombardi F, Santorelli FM, et al. Hereditary
spastic paraplegia ; clinical - genetic characteristics and evolving
molecular mechanisms [ J]. Exp Neurol, 2014, 261 . 518-
539.

(71 XU, 8AmE, 25 8, 4. 5 Bk 28 Y 38t 15 1R 2 25 1k A0 10

DR HERELT]. hAepi 2R e, 2016, 49(8) : 659-
663.
O Donnell JP, Byrnes LJ, Cooley RB, et al. A hereditary

spastic paraplegia - associated atlastin variant exhibits defective

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

- 527 -

2018, 293(2): 687-700.

Yalcin B, Zhao L, Stofanko M, et al. Modeling of axonal
endoplasmic reticulum network by spastic paraplegia proteins
[J]. ELife, 2017 ,6. pii:e23882.

Leo L, Weissmann C, Burns M, et al. Mutant spastin pro-
teins promote deficits in axonal transport through an isoform -
specific mechanism involving casein kinase 2 activation [ J ] .
Hum Mol Genet, 2017, 26(12): 2321-2334.

Liu P, Jiang B, Ma J, et al. SI13R mutation in
SLC33 A1 leads to neurodegeneration and augmented BMP sig-
naling in a mouse model [ J ]. Dis Model Mech, 2017, 10
(1):53-62.

Li J, Yan B, Si H, et al. Atlastin regulates store - operated
calcium entry for nerve growth factor-induced neurite outgrowth
[J]. Sci Rep, 2017, 7. 43490.

Bettencourt C, Salpietro V, Efthymiou S, et al. Genotype-
phenotype correlations and expansion of the molecular spectrum
of AP4M1 -related hereditary spastic paraplegia [ J ]. Orpha-
net J Rare Dis, 2017, 12(1) . 172.

Schols L, Rattay TW , Martus P, et al. Hereditary spastic
paraplegia type 5 : natural history , biomarkers and a random-
ized controlled trial [ J]. Brain, 2017, 140(12): 3112-
3127.

Branchu J, Boutry M, Sourd L, et al. Loss of spatacsin
function alters lysosomal lipid clearance leading to upper and
lower motor neuron degeneration [ J ]. Neurobiol Dis, 2017,
102: 21-37.

Elsaid MF , Ibrahim K, Chalhoub N, et al. NT5C2 novel
splicing variant expands the phenotypic spectrum of Spastic
Paraplegia ( SPG45) : case report of a new member of thin
corpus callosum SPG-Subgroup [ J ]. BMC Med Genet,
2017, 18(1): 33.

Coppi E, Cellai L, Maraula G, et al. Role of adenosine in
oligodendrocyte precursor maturation. Front Cell Neurosci,
2015, 9 155.

Liiders KA, Patzig J, Simons M, et al. Genetic dissection of

oligodendroglial and neuronal Plp1 function in a novel mouse



[20]

[21]

[22]

[23]

[24]

P14 ABE 25 2% A 388 T T AR 2 A S S E0OX L R 1 0 Y

Journal of International Neurology and Neurosurgery 2018 ,45(5)

model of spastic paraplegia type 2 [ J]. Glia, 2017, 65 management of hereditary spastic paraplegia in the era of next-
(11):1762-1776. generation sequencing [ J ]. J Neurol, 2015, 262 (7).
Mattera R, Park SY, De Pace R, et al. AP-4 mediates ex- 1601-1612.

port of ATG9 A from the trans-Golgi network to promote auto- [25] Bertolucci F, Di Martino S, Orsucci D, et al. Robotic gait
phagosome formation [ J ]. Proc Natl Acad Sci U S A, training improves motor skills and quality of life in hereditary
2017, 114(50) ;. E10697-E10706. spastic paraplegia [ J ]. NeuroRehabilitation, 2015,
Vantaggiato C, Crimella C, Airoldi G, et al. Defective auto- (1):93-99.

phagy in spastizin mutated patients with hereditary spastic par- [26] Zhang Y, Roxburgh R, Huang L, et al. The effect of hydro-
aplegias type 15[ J]. Brain, 2013, 136 (Pt 10) : 3119- therapy treatment on gait characteristics of hereditary spastic
3139. paraplegias patients [ J ]. Gait Posture, 2014, 39 (4 ).
de Souza PVS, de Rezende Pinto WBV , de Rezende Batistel- 1074-1079.

la GN, et al. Hereditary spastic paraplegia : Clinical and ge- [27] Wtese, E= W, 2RI, %, IFHF ) 78 F T 40 5% A
netic hallmarks [ J ]. Cerebellum, 2017, 16 (2) . 525- WIT BB RAE2 B[ T]. PEAH TREUR
551. H5IGKRES, 2011, 15(1): 167-170.

Fink JK. Hereditary spastic paraplegia: Clinical principles [28] Marelli C, Lamari F, Rainteau D, et al. Plasma oxysterols :
and genetic advances [ J ]. Smin Neurol, 2014, 34 (3) . biomarkers for diagnosis and treatment in spastic paraplegia
293-305. type 5[ J]. Brain, 2018, 141(1) . 72-84.

Blackstone C, O“Kane CJ, Reid E. Hereditary spastic para- [29 ] Julien C, Lissouba A, Madabattula S, et al. Conserved
plegias : membrane traffic and the motor pathway [ J]. Nat pharmacological rescue of hereditary spastic paraplegia - related
Rev Neurosci, 2011, 12(1) . 31-42. phenotypes across model organisms [ J ]. Hum Mol Genet,
Hensiek A, Kirker S, Reid E. Diagnosis, investigation and 2016, 25(6): 1088-1099.

I A 5% FA 43T S 25490 X3 A X0 Th BE B9 22 i

2R HEpL Bk SR A
1. MAEHAXFHREFR, TREBERET 050017
2. ThBARERMNZAF, TELRAET 050051

B B ERESIVAIIREMN SRR AR E . F AT, 56T LR % I DI RE A BF AR £, 3 SE BT 0 A i g
S AT R S 3 S IR I I R SR AR IR s RS M R AR Y TTUAR L R i 2 O 3 A P GE A ) RE i AR W (HL 1 TG E
Wo 4N IL, KT I U A 7T 2 25 1) 2 75 25 BS0SE DA R0 ) RE TR 24 A7 98 ok LA € , [ Il 7T 2R 25 9 7T B 5 A
ORI B B AN RSNt A A o AR A UE ST B A A I S R R TT 2R 25 W% A S RE R e B L] L BRR IR T R
NIRRT
SRGER - LG S 8 5 BT R 22 1 BT 5 UL PR R 5 A RN RS 5 ML VT 325 )

DOI:10.16636/j. cnki. jinn. 2018.05.021

BEE AF I A I I, A N 22 P BRI AR A SR AR, 78 2015 4F 42k
A 4750 J7 N A B, JF B AE 2030 4R 4% A

E&WA WA BRI H (142777870) ;R0 48 5K B2 = RHFREI H (2d2013005)
Y FS HHA:2017 - 11 -20 ;&[] A #3:2018 —04 - 18
YEE BT 24 (1992 - ) , Lo Fe e+, 35 BN F AN R AR SE 5T o

BREEE: BIMIE(1962 - ) 55 R 1L A G0, AT BRI, Bod, E BT PRI IR B B A M BE AT 5T . E-mail: peiyuanlu@

163. com,

- 528 -



