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The Key Items of Biological Evaluation of Medical Devices Contacted with
Nerverous System and Introduction of Nerve Cell Culture Techniques

Duan Xiaojie", Wei Lina”, Shao Anliang, Chen Liang, Xu Liming (National Institutes for Food and Drug
Control, Beijing 102629, China)

Abstract: Currently, there are more and more implantable medical devices which directly or indirectly make
contact with the human nervous system. These implantable medical devices may cause adverse reactions to
the structure and/or function of the nervous system, leading to extensive side effects, which are known as
neurotoxicity of medical device products. Due to the limited repair capacity of the nervous system, preclinical
evaluation of neurotoxicity becomes important. At present, there are no distinct standards or guidelines to
regulate the neurotoxicity evaluation for medical devices. In this paper, based on the latest relevant standards
and references at home and abroad, the keypoints of neurotoxicity evaluation for implantable medical devices
were introduced, and relevant nervous cells culture techniques were demonstrated in order to provide technical
references for preclinical safety assessment, quality control and technical review of related products before
registration.

Keywords: implantable medical devices; nervous system; neurotoxicity; keypoints of neurotoxicity evaluation;

safety evaluation; quality control

SEaTH . BT SRR A IR AR B S BRI S5 PP SR AR BRI (45 2016YFC1103203)
PEF RIS BRAS; Tel: (010) 53852629; E-mail: duanxiaojie@nifde.org.cn

HINE—EH . BAIIE; Tel: (022) 53852628; E-mail: shui.4@126.com

WEVEE : R ; Tel: (010) 53852556; E-mail: xuliming@nifdc.org.cn

FEPNEMEES . BR5E; Tel:  (010) 53852558; E-mail: cc539@aliyun.com



1252

2018 9 32 9

P2 2 G0 AR AN ME . B A RO A1k
SE A A R S RS, T R GRS
PR TRE LRk YE, 5 A& RS, wish
X i 225 01/ ) R o 2 DA B R e B [
flt AR AR BT A A, . ARSI | i i
HERE. WshikEde ., MUK, aes
SR M2 RGN/ REMA R, F8U
ZRIRIWERT, L@ AR R BT a8 080 ™ i 1)
PR I, XPZ™ S T R T2 4t
BRAEEM BB T FBEGB/T 16886. 14T 8 MLEE )Y
AME YN H 24, IR TR PR L
PR, TGN . RAEMIBTEM S
P . R TERGEARMEERET), HiL, 1
T IERETEM 2t . Hil, AXS
NI 28 2R G0 B (R 422 il AT A S 7 A8
MORZ, SR, B2 A G A B 27 A i sl
B BRAR T2 i L 2
1

£ ERIE 5 R22 4 (American Society for
Testing and Materials, ASTM ) fz-$2H T HIZMEA
VIR 2R EPEM e RS ( ASTM F2901-13, 20184F
BT ) 5 FFH, EBITRRE S SRR AR N
W LR R T BRI AU RN R
BE A T A SIS HEZL Y ( GB/T 16886.1) , Xl 5
NP2 2R G0 Al (I il A A 2R BT 280
PEAT TN s T EEE A T A R R AE BE
BE, DLEAPRHADA AF L., Blndkim Ry |
I RBETE . EE(E R LR G % B 2R VAN
XTTEFRZE R GAE A RHA B, 806 A4 R G
N, {B3E52 T ] REsZ iR pf 28 A1 2R B AN [
TANERE R R, BEFERR L R G B U &
PERE, N R TR A

P BEVERYPEO P 2 R RN E A
1) 4iffEet; 2) wifeaitt; 3) ARN; 4) #4
JRRN 5 5) [RIEEAS RN 5 6 ) B A AR S 5
7) KEMWETEEME; 8) fnil-24 /LW A
PEs 9) MIHEZIGE A A AR i 2 BEHEPPAN

TR T Ve PR 2K TR I = i, BN IR K
P LR R, SRR S R K
AR R B R R, SRR AR S BT, R4
LU B AT B k) 4 S i 2 Rl 4 5
Bho XFR—APRHE TR TP BT S AT

V@ORTR Y i\ ARVACEUTICAL A

Ky AR i ) B 2 28 BEME DA I A4 B 1 BT
Bk A X gt — R tE, T A I wh
ZRGYIRERFIRINZ S Thr,  HUBGX B2 S8 AR Al
HAbAER L2 FR R R e R, DI A ST
A EZAE—BUR AR LS5 b
2
2.1

o0 it B PR R B0 R T AR AR AR W 2R VR M A 3
REEIRE . B LA B I7 B AE P 2E P b 2 PR
L9294 it £ hy 41 fifd i 1 XA A8 . FE TR P &2
YU EEPERT, TEAE G M i SRl mT 5
Syl | E e ok 2 e S et R 2 ] S ]
R | RR SRR AT O A A R E— A I, ]
REAFAEA AR S B A B R . TR SOk IR
() 20 MR P e 1 SR A 22 e A e = e 1Y)
AN o 2 A SR R A 40 B R 5 A 4 40 B 7 A
o, STRES M 2 SRR B RE R . A SR RS
ZFEVEEM HAR AT S 2% Harry 2570 22 240 i B3kt
ik
2.2

PS5 P AN, REREXTRI A
B PG R N o R A 4 AT A 4% Rl AR
MR . R OR ST 2R A e s I, &
VR BN [ oy e R o o I B g i W
BAE . AR R 2 A IR A LA A AR A e f fA
T 00 0% 20 M 5 A B PPN Bl AR b/ BRI 978 4
(tkIEP AR ) R, Ao, WRETFSWh A
BRI R, TESSMIBRIZHE AT, 2R e
AR E B AR P IR 1 B L s, 25
I FH G s 2 3 I 40 6 P G e A A P 3G 5
BALFEEIR IS ] 2 B GB/T 16886.3 (1SO 10993-3 )
[3]
2.3

T JR G R AH S A AR S, BB R A
TRIGIST o EARHRHEL A BT 2™ i 4 T I PR
IRV ANL s AR S

RGN LG — A PR A, BRI R 2
25 Ao i)l AR R ZHL 4R 0k B A e IR A A st ]
FEAE Y A R T o AR5 S B0 A I3 2 Bl R A X A
AR (an ] B AN ), AR I R
T & A T T S SGIE

6 T 7 10 6 45 41 210 BEL 2% RN #2215 0

zhgysh



2018 9 32 9

1253

o TEEMILSFEGE (HEYE) R, N
2 RGN USRI R A SO 1, B
FHREMS R A RIS | RIB B4 4
AL /INIE T AR G A A 1 BT A M A A
Flan. HEE (Fluor-Jade ) PEM#HZIRFTHEAS S
JARE R4t R e ( glial fibrillary acidic protein,
GFAP) VA BIE K 40 i1 24E 5 I E mE2i -1
Yt (macrophage—1 antigen, MAC-1) | &¢%
% (Isolectin IB4) BUH 58 7455 Z K70 1-1
(ionized calcium binding adaptor molecule 1, IBA-
1) PR /N ARG A s P se w2 (Tuxol
fast blue ) WA B AEE o

HAY) Fr W ALFEAE A -2H T A A
BBl A0 1 DB, DR A 2H 22 0 B B R R
e Aot 0 /8T B ) BT SN, o I R R AR A
fifp 1) DX I ) B o) DI T, e RO R b SR T
i A

AT —H I REPE R H W Y RE
SH AT NIES, B 3G D Re eI A ZH 41
PHEE PP gL A, TS HRISO 10993.6-2016/1
SRD P OCT il AS A A ) EER RN 1
24

VT i A Bl e 5 M SO P RE A, AN
X die 28 1) TR R a A ot T R AU . AR
PRI B R (P E 2 ) (D
1142) "R GB/T 16886.11fYFEF"" (1SO 10993-
11, Annex F) H45H PR RIEIREE . A E N
Fidm:, anfii 2% (LAL, Limulus Amebocyte
Lysate ) B (PREZGH)  (PURGEN1143) ™
PEAT o X B 7R AR T 1 7 2R A IR e 17 Al T80
AN P A3 b S R AT RLE o

5 [ FD A G T -5 1IN R A ) B2 7 2 ™
atn, HAHOREOR P OCT N R R A A PR 21 2%
W2.15 EU, XPEUEART HAB B 7 gy 20K,
W50 S B0 2 R GEHE AR b, A B 2 A
(R EE A 20 EUTY
25

XoF T LA T ) 2 e 2 i i AR ) e 24 2K
BB A i, ORI (IR ) IS
IVAENE v TR 272 INF QAR o2 LR A R A R R CIE S i
PR 5% BA Wy el T s, X L B A K R
58— A VR AR AT, T e o YR 1 S A 1 KL

zhgysh

K IS ET S IEGB/T 16886.4 (4R A 24T
Jrik ) M
2.6

FEE BFERE 5 BT St 1 B i 28 2 2l
MR T BE S 2 W AR IS RIS 5 R () AN R RN
We) o I PP A AW AR B 45 UKL ) 1 T BB, T
TN BRI R A B . Bhi A
MIEEFEN L% . A FL. TS ASTM F 1904 A
Cunningham %" A (4 3CHk, 12 SCHR TS T 0K 49175
SR LB TR 026 . B SR FE N
THRERE TP ORI R . 4 B R 24T R ROV o
HIEMEHE . PR JE IR w4 2 2R
FIRE VAR o sk ga Ao v BUR ) i RN
TEARFN T 1 1 B AR A IR A= R AURE )

2.7

KBNS RG AT ERK M ER B, 4
BN R ELOP S R O B P U 2S5 i XY/ NES /N
RN T BE R, SRR T ML B &
WA, WEEEHEIFMLITHZE.: 1) EFEND
TR 2) ARAERTE L. BILEE 5 BULE
PR TN 3) ZRERRAFINT; 4) AR
FREEMEBER A B T 5) 2 M
FSEREAT RSO TR . kT EMEN
TEM LS ) BE I 50 A2 2124 1 s g 5
RS BT IR RAE o — AN TP 58 A s ] S
WIS AR B AR E L O, T A B AR
PERFFE L1111 2% Raffael e 55 A SCHR!™
2.8 -

RN 25 S s R W A A CAndE S B
RGN TR T4 ) B R a2y
i Z A AR, SEATAHAS PRV, (UG Aetlont
i RZ (anZysak . Al . pHIESE ) A2y xt
AR QIR T e Y AR . AR
PERE . MBMRENESE ) |, BN XSERRIE UE S ph
ZBEPMEAHOCIY 2 k25 )Ry o AR IHA B A A
W25 e Al T Retk, L, LR
XoF 24 it R B RN 2R B B RAS R T4 -
A, Zill . AT AR AT BEXT R A A
Som, PR, kARSI AT RERT S A2 A L R
(WOEH ) (B AR 2R ) et 2
FRRAS T XA A nL IR AR AT UE Y R A RAE, SR
JEHATREE RS VAN o FEXUES PR, S iy B

IS P &) b b



1254

2018 9 32 9

i (AN S s H 2P RS I ) T
DE -8
2.9

YT EER (CSF) (M3 Al 28l ( dndg
TR, H2RE . MR ) NIt RE
RAFRIS S5 T SR ptoy, R ge by
W AR B S 5 A CSF ) X R4 A Al 43252 1y
ZEEPERUS 23R (FEH) BN B A AR AR
PRSI, R (AEHL) A PUE R e 2
AR 2450 S AN e Ty . SRR
PREETE Y AREH A (W HSD R B BEEE N
WF9T ) o MKHEISO 10993-6 FMEDIEFITE:,
L —HIFEMIMFEFR ( functional observision battery,
FOB) | 22 iz SIS DI RE M KAR T eI
FNGRIRER . EEBPEN SRR A e e, DI
BUICHEE R A A8 . ST EE FnZ 4
o 2 L €8 (1) T 225 BT 2 IS0 109936 57D
3

IRTE VAN B2 7 2 B0 A 2 i b st AT AR 3
TEE oM B R s ISR R0 A e
N e S T 1 1) 05t e o 1 W/ T = N 1
v AT R P A M B IR k. pha ]
LR Z R0 LU R VE A BRI bl 2 M 4, &
MR G DIRE . I, AT ] B — B 20 i B 0
TR AR R 8, SR, BRTA 2
BB 7T 7 ik 2 e 2 g i S e > R 6 —
ST TR A
3.1

[ 3R FR I HCN -1 Al i 25k I T A K
i fz )220, e iR A, —FhEE
LRI (AR BEIMZTT ) FrEfagimiik. M
PR ) STV A e 8 PR 1K 14 JE IR 3 5 1Y)
IR KRC6. /MRG26-24, AU-251/HTB-16
FA-1724000, G0 SR pf 28 0 40 4% Fh 7 1 S 40 i
HIRA RS, BEIIHIR B, R TORERZ:
AN EA AR . SR A 20 i R 2 1) B A5 AR ELAE
JE BT AN A T 0 P B AR B4 AL, TR CO R TR 4N
JHLFIAOR X R A iz 200 5 7
3.2

WEREREAR AR RBOERE . gt
R, AR Y R0 vk . FERIEA
TOYESIRER, 2R AMRBRRS K, i

V@ORTR Y i\ ARVACEUTICAL A

TP A2, E e AR BRSO e A2 A
Mo % aBER ARG, RERE (FQ
L ) R DR SR P&, e ol 0 A B B A ) B g
O, XA AN R IR A2 32 i)
B B AR VAR —FE , IR 221X 7E e A )
W SR AT L. 234k, A B g
% 7 AN 0 TE S A AR Y ) L R S, R R 2 A
RIS HA6 h, KL, HAEg e 2k
I, JCEE A i i S R S

3.3 /

AN AR R —Fp AR R A i IR RG i  FF
RESRE A B AR, R TR MUR A L B T
YHMIRE. X T AME R SR A 2 R ) — Lk
DI, MG B A I 0 sh ) AR AN [R] T A 22 5%,
I RIERFSE A] Fot o 2 ZLAIMRE A AT LA AG i 39 4 £
A BRRECE SR AVE, WS AT . XM RS
1) 2R SRR SRR IRRE, DR T L
H ISR AT RERRAE o AME AR R AR 55 5% 25 R
6], BEREAAS— B H, SRR
W INE ARG VAR AL . SMEAAR R BE SR, Al
MO B SRR MRS, QAR FRIUN Ty, RAE TRETE
R, JRHAMEKR R R EYE R . FERERK B IR
(i) B B R ARAE T AME R 7 MR, RREHERR
AR FBORSE, I, U RINZER)
HAREE AL E AR R A A

XA SRR H AR a2 3R A5 H A = B A A R
ey . REETEM AR ST RE T A AL AR
B FEHAE (rolle—tube ) +7 A SE K B[R] i 55 77
A AT RE

YIR 3592 AR A= (R 22 L s 35As, ARy
JEIS R RN 2R, SO A B A B Tk 2
AR A5G T8 H M 2R J5 1R A R B 21
il 4, DXASEHN, A YRR A A SR S A 25 A
SRIE, MaoudBmEc gl k. 712 ~ 35
FEHr B, —1M400 pom/ U] K AR I B 4 A
2 (PRI, TEAHZERGSROGTR A ) |, FEAARIRAS AT
DIZE IR PH 2200, MR B v] LB 2] |
OFRRYBREFIIASE, (Bl TR, B0
B2 BRI . TR 555 A 20 A
TR T AL TSR . AR FP G R 51 T 28
fEEHER AT REMEAR &, AU SR AR E . TP
BT DU A TS GOkl anae ot BT aE

zhgysh



2018 9 32 9

1255

It S A

T REME 2 fi B A7 A8 T LA i B AR BC SR,
BB AR S B, QiR
RS R AT ZEM . BSR— HahWrnT DL
S NAEE 27 )N (B2 e == v e S D R U B s L R v
(T2 R s ), 45 I A —A Al DI
S0 R B AR AT B S RS . N5 )
R e B G BT], An) R i R R
T B AERRE (I T N e, 3878 45 min.
3.4

JRARKE SR8 BT B SR MR AR R R .
LUy BRI E, TERERE IR A5 T I ik
AR, BA AR AR 20 A HES R
1 hNTE RN A A e (SRR ) |, 2 dJefEn]
U BLA20.15 ~ 0.8 mmFaZ BAEER . BAERRPE Y
FHTEEMIE, £ EERAM N (RREieie i
F5 . AEEROT RS R IR ) TR 6 .

P2 IC AR IR HEAC R AR S S AN [R) i 356 IX.
WD AR A e 2 e AR ) Sk . DI R BRI 3R
W TR O T 2 58 A KT I B e — Bk
WEPRYFE PR . W T ph 20k I 2 LI 41 2,
B R INIG #2805 1 A S I B 2 21

PR AR A R AR 77 . O — AR A
JIE 5 248 L 35 e A AR B AR FR 2 AR R B /D
SUAY I B2 R B ik . 6 ~ 1844 A B TRE 4
ANEE I3 1 3T S A AR T AN I A R, R A 4
J L /5 JE o A4 R R /N B A A o AR A0 5 ol 24
REBEHREE AR, B0 AR R AR A B Ak A1 77 A
X AR RREIA (LA I R A ) T 3845 A G I
YU FEAARA AL . AT R AN A A SO 258 XK
PR, BRI, RSP RIS R e — A2
FTEAS2F T8 03 FAF BT 1 AT AT &5 S A Mo 1) S e
T WU 2 i g B R AR i o 24 A A/ 5 R T A A
AR AR E2 dRE. AN BN ks 3% AT 4K
0 AN [ 240 L 700 8 o 2 Al R PR R A 7 o % . — EL R
ST AR A SR, WIAE2JR R RS (250
rpm ) ML EIEANAEZE o B /N B4 (2
h) FIZSEERAIME (18 h) o BREHIE R 4n iR &
WiFem 2 h, BUBIGESRM, JiAMERTE B 35 5%
N, 1 WG TR SR, 5 U e 355 55 v B AT
PR B RAl /N BT AR . R EE9R18 s, BB
2 6 T e o T AL R, b uE RN W RS, &

zhgysh

BRAT A FLABTR A AR B4l M A T Ak AR % . e —
AR AT M FZ 15 15 3518 WE ARG 350 v 22 B AT A]
HAbR /N TN, FRAF S BT, B Zeat 4
s ST, FERE TR R R 1% 6 4 i i = 3 15
M2 B PR BE R, A DRAELE B 53T L S I
Y. ARG IR AR DT BKAE T AR R
Y.
35

A FREEE G R IO A0 MR th i R A AR . ST
S FIRB S AR T AT ok, KRR LIS, ATRR
Az A JEL U A B 7 LR RV RE U IR R A TS
ML, AEFS T LITCRRIGAE, X SeAn ik pl R ASSEAL
411 7 M SR A el 0k S 3 5 7 | e o83 ) ik d e A
S BEARAR IR W AN

P22 TC A0 M AR AR A R, AH G Al 2 T A 3=
BRI IC (VR T 22T e ) Fph 48 e I 40
M CORIEF/R RN . phaeigg . 24
) o AEALA A AR (MAH) , %
AR AE KT b 400 . ph A 21 498
C1300 4t ffu i i 375 A8 48 7T DLiF5 5T B A fift ) 58
o TR A0 M . COJHE T A AR 2 DR A R R
A2 T 0 e TR S A ok o X e A A 1
22 158 SR 20 M R AP AR A LR A Akt . 24X
T EEIRAMPHOIA E AR CNSH 5 40 it w4 i ot 441
MukkEEIRRT, TEAER R 22N, H A fEcAMP
BBREH . (LN T AN cAMP, FEST
AHRURTEA 25 AE o AT BRI AMPRE 32 I FH T4
FEAS R T oAb 10 e R A A VR FH . COlie B 4t
JL 45 FH T M A AT AR 20 A LR T

LA . A /N ERUR TR 28 21 25
UL, EATEFRIR LR A 5 o A B B . {HLAE N
FHX PO, 5 K Y e 7R T B 2 fE 0
AR R XA () S EE I ] . A B4 RS At A
IMR32, ‘EARIES BT Pl Ak, FakILA-wh
ZRHERNIIRE, 0. P A ORAEST . S2R I
B FEiE . FERXFRAUA T, A R A A S
SR A RN 23 BT AR FRA A G . IR, PR R
B AR FR PR A — R AN M B PR A il
o XFAMC 2w H FAMER NS, &
SRR N B IR RE # 28 R SRR

WERR A ML (— RS R IE ) -
PC—125a AN BRI IR K B vg 4% 4 i (B 1

IS P &) b b



1256

2018 9 32 9

JRhiEs ) o SRS 200 KB AN A T 2 3t
[lREE . X BEANAEAE M2 K A7 AE T nl LAg
o, TSR TT, SERSE, M
kAR ARSI M, BB SR AT
MR LIS . PC-128 24%) 12 [l TNGF
JLNE AR 28 3 A I BIL T ISR
3.6

(RN o N2 PNt a4 W N |
YRR . SRR B R R Y 3R AR - AR R
Lo, BERE B T D/N B 5 SRR iR A5 R 2 1Y) 4
Mo TREAAREFRAR R AV T T LRR A0 B (3 B 1
F%, PR AN R A0 R E RS TR R Rk 4
6L — 240 BELAH A R — e Rl R AR, AR
FEARC LN AT AR LTt | 5k
AL RERSIE RN e AT A AR

[1] ASTM Standard F2901-2013 (2018 under—revising).
Standard Guide for Selecting Tests to Evaluate Potential
Neurotoxicity of Medical Devices[S]. 2013.

[2] Harry GJ, Billingsley M, Bruinink A, et al. In vitro
Techniques for the Assessment of Neurotoxicity[J]. Environ
Health Perspect[J]. 1998, 106 (Suppl 1) : 131-158.

(B3] PEEZELEIZ D 2. GB/T 16886.3-2008 <57 #
PR W2 T 55 3R i A eV . BURVE RN A B R
1LIE[S). 2008.

[4] Polikov VS, Tresco PA, Reichert WM. Response of Brain
Tissue to Chronically Implanted Neural Electrodes[]]. J
Neurosci Methods, 2005, 148 (1) : 1-18.

[5] Schmued LC, Stowers CC, Scallet AC, et al. Fluoro—Jade C
Results in Ulira High Resolution and Contrast Labeling
of Degenerating Neurons[J]. Brain Res, 2005, 1035

(1) : 24-31.

[6] O'Callaghan JP, Sriram K. Glial Fibrillary Acidic Protein and
Related Glial Proteins as Biomarkers of Neurotoxicity|[J].
Expert Opin Drug Saf., 2005, 4 (3) : 433-442.

[7] Bolon, Brad. STP Position Paper: Recommended Practices for
Sampling and Processing the Nervous System (Brain, Spinal
Cord, Nerve, and Eye) during Nonclinical General Toxicity
Studies[J]. Toxicologic Pathology, 2013, 41 (7)
1028-1048.

[8] Mattsson, JL, Spencer PJ, Albee RR. A Performance

V@O i iR CEUTICA LA

Standard for Clinical and Functional Observational
Battery Examinations of Rats[J]. International Journal of
Toxicology, 1996, 15: 239-254.

[9] 1ISO 10993-6:2016 Biological Evaluation of Medical
Devices—Part 6: Tests for Local Effects after
Implantation[S]. 2016.

[10] EFRAME G2 (hHEANRILAEZ ) 20154 /Y
PRI dbat: B 2R R, G 1142 153-
154.

(1] P EEZAR R HZ 5 2. GB/T 16886.11-201117
TMCER AN 1R B (S]. 2011

[12] ERAHZE 2. CPEARIEREZ ) 20154
FARIM]. dbat: rhE 2GR G, @0 1143 154
157.

[13] FDA Guidance for Industry Pyrogen and Endotoxins Testing:
Questions and Answers[EB/OL]. [2018-04-23].tps://www.
fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/
Guidances/ucm314718.htm.

[14] i B S BREALE B2 51 22, GB/T 16886.4-20031)7
WAEYEEAN S4TSR B A A0 4 S .
2003.

[15] ASTM Standard F 1904. Practice for Testing the Biological
Responses to Particles In Vivo[S]. 2014.

[16] Cunningham BW. Basic Scientific Considerations in Total
Disc Arthroplasty[J]. Spine J, 2004, 4 (Suppl 6) :
219-230.

[17] Rice D, Barone JS. Critical Periods of Vulnerability for the
Developing Nervous System: Evidence from Humans and
Animal Models[J]. Environmental Health Perspectives,
2000, 108 (Suppl3) : 511.

[18] Raffaele KC, Fisher JE, Hancock S, et al. Determining
Normal Variability in a Developmental Neurotoxicity Test:
a Report from the ILSI Research Foundation/Risk Science
Institute Expert Working Group on Neurodevelopmental
Endpoints[J]. Neurotoxicol Teratol, 2008, 30 (4) :
288-325.

[19] Bal-Price AK, Hogberg HT, Buzanska L, et al. In Vitro
Developmental Neurotoxicity (DNT) Testing: Relevant
Models and Endpoints[J]. NeuroToxicology, 2010, 31:
545-554.

(WeAz B8 201846H24H 4% EEY)

zhgysh



