* 722 .

b ESEYYE R Prog. Biochem. Biophys.

EE R RE R IR 11 neurturin 610 J0] 56 111 4> 2% S
F 20 TR 2 R RE 2 n AR P AR T
g A SRR RSk SR BKHE fhEE

FEEFMFER =
(qﬂmﬂgﬂkz‘% ESEWEWRE. RE 650118)

BE HEHER (PD) BHTEEEEHELTE. K5, SRER-YRERASNEEEEETEMSIELY
—MMERGEETHEER, BRLEE —FRENTERE B Neurtirin (NTND BEFRERH/ER TR S ©
FRetEE, MZEMENAERNEIFER. €8s -FE4-FE-1,2,3,6- &N (MPTP) % 23
W= EmMesfFEmER, I NIN AT A, JES MPTP 2 AT48 h BiE A B A B RS RZEM A NIN 1 mg.
SRR, RUARIFES BRI T PD AR, T NIN T4, PDIERIER R R, RS EENE
MPTP R RVER B, FHEAERELEE (DAY, S-BA8E (5-HT) MS-EBEELE (5-HIAA) PSELER
SEHMEAMLY EERE, NTNETABRMER. SEFERREFRN DAL 5-HT H 5-HIAA SHEAML T
BEAER, MEEREML, DAL S-HT M S-HIAA S EHWEEN: AEEE MPTP ERER B M E LA
MBEEH A, mMNINETERERWEGARERAHE, SERMRBERLERN. FEEREN, HENE
A NTN AEEFGRARRERF P RERE DEEWE TN Z MPTP iR, FE DA S ERSEEREWELYE

2004 31 (8>

WFIE®, 7 MPTP 177E T & &4 PD ER.

KEEF  Neurturin, MPTP, £ BiRREMHE G, LB, 0K, 5-BRRIE

RS R742.5, R332

HEFLKHE (PD) EEZ2RTPEFHH—F
FIEHENOMEZRFIBTHER. A THEENHE
T B A AR R-LCR R R
ZHEREREETHEAMENES, NREE. 2
SRS 5 HA AR ERARERY . WK EE8AF
A28 RTE, BAKEER AN ENE
AR, (T ARREIRE AR, BN
BIfERAR, Hibh, FH—H QBN FHE
BRIRAAMETREAEER L

HEFXMMREY, 228 57E T
BDNF. NT-3 M GDNF S7E4R A Sh 5 ae a4 & i
ERERs ). NTIN 20 K TLE —Fhisee s
FHEF. v 5 GDNF [FJB T TGF-beta 4 Z I R
R, ZHREFMAUAERSM R TR, BRR
HERATHRE DA, & DEEmET
BERHENERSRER. S THE&RmE
TEHEEMERE .

A SEE DA E MPTP 5 S ja f2 7= 4 1 4
FmER, HEID R E N ES EH A NN,
B, WAL A NTN E45 N BefT il MPTP &9
FHIFRRIPFAESPHER D CHZREMA T

MRS ik

1.1 A 5HZE

HEE g EmE CEEFEY 8 K, &
4.0~6.0 ke, FEHLM=4A, AIIEFEXNEA2 X,
MPTP Y40 3 H K NTN y697 443 2. MPTP (8
E Sigma A7) BT 0.0% MK BRERH
4 o/L. fE45 MPTP 2R 48 h, NIN ¥&974H 3 FRR
EHNEFEHEREERIENANIN (REHED
1 ml RN 1.0 g/L), MPTP A LM = N
ST EEELK RS NIN W67 A LEE AL
THREBEERAKESS MPTP, HEFIEME AR §5%
¥ 0.3 mgkg BF, | IR, 4R, REH
0.38 mg'kg, 1 /K, F£3 K, RILg% MPTP 7
F, [FIRS SRR 4 H 4n AR B 59 T K.
1.2 MEEE

SHRBRWEERNAT AR, HRETRKE
4t MPTP J7 21 RAabZE, FH Miller &7 (1936 40

*ERE AAMEEERRINE (2003C0026Q).
T EMBERA

Tel: 0871-8334401, Fax: 0871-8334483

E-mail: 1ihj6912@ hotmail. com

ks B #A: 20040205, #5 HEA: 2004 03-30



2004; 31 (8) v SEYhETE

Prog. Biochem. Biophys. * 723«

G T ES PR D, A SCER A A AR BB
. REFMBEREE PR, SFREKA S-HIAA 1
R, BEAEIHSROT. HELEE, RS
FRZALR, SrEHER. mEARREZ MERNA
10 A B ETES%, 2 000 v/min &L
5 min, BB 2.5 ml SIEBESE S mls 0.1 mol/L
HC1 1 ml, #3% 5 min, 2 500 t/min 50 5 min. B
KA 0.5 ml J00.067 mol/L BEBELE ML 1.5 ml
pH 7.2 K EDTA 0.4 ml J8& 5 AR 0.2 ml
HIRE, ME3 min, MABETIRES 0.4 ml,
FUE 3 min, 05 mol/L /KEEES 0.4 ml, #HAKB
15 min, 320375 nm W E 2 ORI ROLRE: A
EL/KAHO. 4 ml B0 0.25% L BLRE 0.1 ml, &4,
oA 0.0019% 25 — HEE (Sigma 24 F)) -8 mol/L
HC1 &3 ml. B3RS, HBAKE 10 min, K%
WEME 5-HT M3 A5RE (A, =360 nm, A, =
480 nm>; FHEA AL M6 ml 1A 0.038 mol/L
NaHCO, 0.6 ml, ¥E¥%S min 50, 2 500 /min
5 min, BXAKAHO.4 ml, 200.25% FHEREO0. 1 ml,
A, AN 0.001% OPT -10 meol/L HCl 3 i
2.5 ml, FeAMRA, HBAKVEI0 min, KA FN
SE S-HIAA M 28688 (A, =360 nm. A, =
480 nm>. RAEM E M F65RE SRiE AR ELE M
5% DA 5-HT % 5-HIAA B15& B,
1.3 HARAFRHET KA

TRAbFL e B AR, £ 10% HERE, A
WA, BUPRERAEIEL R PI . HE RENR
e A

2 7 B

2.1 fTAME

SMERMN: NTIN J5T4A5 MPTP SR ARTE S
3 REEFKIE S MPTP J5 3 ~4 min B4, SIRIFLEY
15 ~20 min, FEFRIBGEFEAR. B Riz30E,
o RRFEERIRELY K. BREE. OB, 3k
TR, MEEMmEREAENEE R R, LS
RN B % NN BB I R N
B, TM7E NTN 657 A BEE B 25 (V0 R R B T A
KT, HEHEE TEENBEARANES -
AREIR.

PD AE{R: & MPTP HIaVESS G805 6 FE.
MPTP FEY 28 i 2 RN A PR IR B AR, /AT RAR
B ERA . ATNES . BRMISIEH B, Bk
MRS UK S, KSR, 7IEHIN
HFWREAE; A ENHEERIERITARE (F
JEHIEE) HIEshECR A4S ). MEN R
A2, EREONE, DBULPARRESD, (LR
SEUMES, S @, TEESDNFRES DS
FrAEdr. T NTN 1697 AR R R B LAk
RN
2.2 et Es

R RS2 A6 LB E NTN VT 4. MPTP
PRV T IE R 5 TR AR B R . Sei AR IRE DA
S-HT f15-HIAA HEHSGRAF 1. AL, KA
5% MPTP F 4R, MRMER. miARRE PR
DA \S-HTFIS-HIAA & & 5% A A LL R B b,

Table 1 Levels of DA, 5-HT, and 5-HIAA

ng’g
Group area DA 5-HT 5-HIAA
NTN treatment group
Sn 3 108 +218*% 4 610 + 188#* 5 900 + 190%
Pu 1482 +81* 3 208 £203% 4 247 + 380%
Cn 2328 £ 177" 3043 £206%% g 123 £ 832°

MPTP model group

Sn 1 467 +204 >
Pu 813 +166*
Cn 1508 + 161 **

Contrel group

Sn 4 088 =207
Pu 1787 +183
Cn 2255 +316

3095 £204™
1449 £396
1137 +254 ™

2156 £311%
1131 +195™
1192 +307 ™

4 396 £177 6 827 +715
3 810 £511 4 191 £313
3269 £206 9582 £ 1551

Sn: substantia nigra, Pu: putamen, Cn: caudate nucleus. Compared with control group, % P <0.05, #% P <0.01, #%% P <(.00L,

#P >0.05, #P>0.2, #H##P>0.5.
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Fig. 1 Transverse sections through the midbrains showing the substantia nigra of a normal monkey (a ) , MPTP-
administrated monkey (b ) and NTN treated before MPTP administration monkey (¢ )

Severe nerve cell loss in MPTP adminiswated animal, but in NTN treated monkey, NTN can protect the dopaminergic neurons, there is no nerve cell
loss (HE stain, = 100).
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Protection of Dopaminergic Neurons by Recombinant Neurturin
Secreted From Pichia pastoris in a Rhesus Monkey Model of

Parkinson’s Disease *

LI Hong-Jun™ ; SU Ting, MA Yan-Bing, HE Zhang-Long. LU Shuai-Yao, DAI Chang-Bai.» SUN Mao-Sheng
(Institute of Medical Biology, Chinese Academy of Medical Sciences and Peking Union Medical College, Kunming 650118, China)

Abstract  Parkinson’s disease (PD) is a neurodegenerative disease due to lack of dopamine (DA ) in nigrostriatal
system resulting from the degeneration and necrosis of dopaminergic neurons. No effective cure has been found.
Neurturin (NTND has been demonstrated to protect mesencephalic dopaminergic neurons specifically. Parkinson’s
disease was induced in rhesus monkeys by injection of 1-methyl-4-phenyl-1,2,3, 6-tetrahydropyridine ( MPTPD.
Rhesus monkeys were randomly divided into a PD model, NTN treatment and normal control groups. In the NTN
treatment group, 1 mg of Pichia pastoris -derived recombinant human NTN was injected into the cerebral ventricles
48 h prior to injection of MPTP. Rhesus monkeys in the PD model group acquired PD symptoms that progressed
over time, while monkeys treated with NTN had less apparent or no symptoms. Using fluorospectrophotometry, the
dopamine (DAD, 5-hydroxytry-ptamine (5-HT) and the 5-hydroxyindoleacetic acid (5-HTAAY in substantia nigra,
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putamen and caudate nucleus in monkeys from the model group were found to be significantly lower than in the
normal control group. No significant differences were found between the NTN treatment and normal control groups,
but the contents of DA, 5-HT and 5-HIAA in the NTN treatment group were higher than those observed in the PD
model group. A dramatic loss of neurons in the substantia nigra in menkeys in the PD model group was observed by
light microscopy, while no obvious loss was observed in the NTN treatment group in which the numbers of neurons
were similar to those in normal controls. These results indicate that Pichia pastoris -derived recombinant human

NTN can prevent PD symptoms as well as protect dopaminergic neurons and preserve DA content in midbrain

substantia nigra in rhesus monkeys exposed to MPTP.
Key words

neurturin. MPTP, dopaminergic neurons. dopamine. S-hydroxytrytamine, 5-hydroxyindoleacetic acid
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