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Mutated Recombinant Human Glucagon-like Peptide-1 Protects SH-SY5Y Cells from Apoptosis Induced
by Glutamate

ZHANG Lan®, SUN Zhongwei®, HUANG Gang®, HUANG Jing”, MENG Bo", XU Minhua® (East China Normal
University, a.Key Laboratory of Brain Functional Genomics, Ministry of Education, Shanghai Key Laboratory of Brain
Functional Genomics; b.School of Life Science, Shanghai 200062, China)

ABSTRACT: OBJECTIVE To investigate the effects of mutated recombinant human glucagon-like peptide-1(mGLP-1) on
glutamate-induced SH-SY5Y cell apoptosis. METHODS A cyclic adenosine monophosphate (cAMP) kit was selected for
assaying intracellular cAMP content. MTT assay was applied to detect the viability of SH-SY5Y cells exposed to glutamate or
/and mGLP-1. Lactate dehydrogenase (LDH) release was measured to detect glutamate-induced cytotoxicity. Apoptosis
morphological identification was evaluated with 4', 6-diamidino-2-phenylindole (DAPI) nuclear staining. The cytosolic calcium
concentration was tested by calcium influx assay. The oxidative damage was estimated by measuring the malondialdehyde (MDA)
content, superoxide dismutase (SOD) activity and total glutathione (total GS) level. RESULTS mGLP-1 could induce the
increase of intracellular cAMP content. Glutamate cytotoxicity presented that low cell viability, high LDH release and increased
cell apoptosis. After treatment with mGLP-1, glutamate-induced toxicity would be partially relieved. It was evident that mGLP-1

could decrease MDA content, increase SOD activity and total GS level, but could not change calcium concentration.

CONCLUSION These data indicate that mGLP-1 has protective effects on glutamate-induced SH-SYS5Y cell apoptosis
through rescuing oxidative damage. It is suggested that mGLP-1 may have better potential therapeutic value in the treatment of
neurodegenerative diseases since mGLP-1 presents a longer half-life than natural GLP-1.
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LDH) 3 4l 2 i F) & 3 Promega A w5 4,
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B 40 mmol-L™! (AR
2.4 AMRAFTE A SR B LDH &P e

K3k 1X10° AS-mL™ 4Rl 96 FLI%
FEM, BEFL 100 uL, 4% “2.37 Wi K5 HIALEE 24 h
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o/ P TRZH A1) Aszy nm X 100% . LDH 3% P 0 52 1
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2.5 DAPI %G A M8 41 A% TE A2 b

BB 1X10° > mL " 41 3 Fh T 24 FLE;
Fib, FEFL 300 uL, [FINTRONLBE T 2 Sl
WIS B . 48 h G/ BT AL e, 1 F 24 h
JE B B IR, WORBEFRIE, NN T EE-UK LR
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Figl mGLP-1 and nGLP-1 increased cAMP content in SH-

SYS5Y cells
Compared with control group, "P<0.05

mGLP-1 4 nGLP-1 41

Chin JMAP, 2012 March, Vol.29 No.3 -187-
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SH-SYSY 4l M0A735 % 035 N . A FT Hh &k
B4y 14 0.1, 1, 10, 100 pg'L™" ff) mGLP-1 #1
nGLP-1 ¥R EZ M B2 SH-SYSY
A H il (P<0.01), 45 LIS 2. 24 T HEBRAE4H B
P73 I mGLP-1 A< 5 565 40 B AE 0 2R (10 52, WS 2%
W 0.1, 1, 10, 100 pg'L™" () mGLP-1 1 nGLP-1
FMMALERAN D 24 h 5 AHLAE TR AR A, ZIR 100
ng- L' 1) mGLP-1 49K ) nGLP-1 Hph kb7,
ST RAFIE R e, S5 R 2. Nk, 5
2526 v mGLP-1 A nGLP-1 [ J5 41 BT 20
AL TR A0 AT T 2R TE S 100 pg L™ R .

10T —— pEmA

e — ﬁ%&;i‘g{— mGLP-1 #
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2 AABAIEHE, FEKEH mGLP-1 #7 nGLP-1

X SH-SYSY 4 Jf 75 & 5 th % vl

HxIRAE, P<0.05, PP<0.01; HHREMAILE, IP<0.01

Fig 2 SH-SYSY cells treated with mGLP-1 and nGLP-1 at

indicated doses for 24 h in the presence/absence of 40

mmol-L! glutamate
Compared with control group, "P<0.05, ?P<0.01; compared with
glutamate group, *P<0.01
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T=/MA; mGLP-1(100 pg-L™")+4 22 (40 mmol-L ™)
15 nGLP-1(100 pg-L™")+4 4 (40 mmol-L™")41,
AL SR T, T 2 AN M A AT DR (4
P, SR IE 3. HIkEH, mGLP-1 fl nGLP-1
B Re i s A 2 RS 5 1 SH-SYSY 41l i 4
TTEAS R

1 4 MHmGLP- 1411 [ 2 Wi nGLE- 14
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i T /%
[
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10+ T

/

LA ,\,_;ﬂ@f;\\ e i e i
h’ ﬁig‘im‘mc‘ "ﬁ';&m _“G
3 WAL e ENE SH-SYSY MM T & ¥ 4H-1E
Sx R, DP<0.01; HHRERLLLLE, PP<0.05
Fig 3 Nuclear morphological assessment of SH-SY5Y cells

by fluorescence microscopy.
Compared with control group, "P<0.01; compared with glutamate group,
PP<0.05
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5 40 mmol- L' (A ML R4, SH AR
MBI, REEEEER. SREY
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SOD & A=Wk P A7 230 B M 48U 1K R PE DL AL
FilE, P R R B 2 - B, AT aE—
A5 BT R T 0¥ H 3L 7 A2 . MDA KP4k
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JIE oo AR A S N R (R AR . SR IRALAH L, &
R KB A M Ry 5% B3 SOD i W I A
(P<0.01), MDA % & W (P<0.01). 54 %
A PRAHAREL, mGLP-1(100 pug-L ") 2 20 41 iy, b 3%
SOD % W] B TF 75 (P<0.01), MDA 5 8 i 2% PG
(P<0.01). [F¥#JE ) nGLP-1 F1 mGLP-1 LL#g, %
Ba T L SOD VT T B0 225 M g, A%
MDA Fr = MF A B AHIEH, SR NE 1.

I JE ALY T IR(GSH) A2 — R AR RS ALY
AR AN M b 32 AR A B, L R R A i
FALRE I — N E AR . SXTRAMLL, B4R
MR AL BEA] total GS 7 & W3 FFIK(P<0.01); 11 5 4%
MR Ab BE 41 M L, mGLP-1 (100 pgL™) %5
nGLP-1(100 pg-L )AL BEA, total GS f 7 &4 BE
Thim, @R 1. 4558 878 mGLP-1 REdGE A&
PR S M ) AR A B, B e DA TE R .

# 1 mGLP-1 47 nGLP-1 3 4 88 B A 4 4 £ 40 /& 40 g LDH B & . W & 45 % TRE L. MDA & &, SOD &4 fn

total GS & E W (n=4, X+5s)

Tab 1 Effects of mGLP-1 and nGLP-1 on LDH release, cytosolic calcium concentration, MDA content, SOD activity and total

GS level in SH-SYS5Y cells injured by glutamate (n=4, X+S)

21 5l LDH B /% 0 P94 TR R /% MDA & /% SOD ¥ #4/% total GS 7 /%
ot 4L 100.0+3.5 100.0+35.0 100.0+1.5 100.0+1.1 100.0+2.2
BRI 147.0+4.7% 381.4+16.5% 110.8+0.6” 89.1+0.7% 88.3+1.4%
mGLP-1 4 104.0+2.8 85.2+14.3 94.6+0.8" 106.0+0.8% 125.2+1.8%
nGLP-1 4 101.8+3.6 72.8+13.0 95.3+1.2" 92.4+0.4% 140.5+1.4%
B+ mGLP-1 41 125.2+4.7% 341.0+£0.9 100.0+0.6" 100.3+1.1% 114.8+4.4%
A% 2+ nGLP-1 4 110.9+5.6% 359.3+9.6 107.4+1.0% 91.4+1.7 110.2+1.7%

T HXRALLE, DP<0.05, PP<0.01: 5B EBAILE, YP<0.05, YP<0.01
Note: Compared with control group, "P<0.05, 2P<0.01; compared with glutamate group, *’P<0.05, ¥P<0.01
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BB AN EEIA Y, B S a0 P,
T EBLAR HI 24 2012 4F 3 5 29 4555 3 1)

EH TR T TAEZ SR kI 40, 60,
80 mmol-L™" [ IR 43 7l Ab B SH-SYSY 411 fitd 16,
24, 32 h JE¥RE PA AR R N, ARSI
UGIFSZ, 28 40 mmol L™ A& MR PG, 40 IAETF
K total GS 7K F-H1 SOD #if 7 [# 1%, LDH B¢
MM TR M ES IRBEA MDA & s,
I L5 | 41 A7 05 R T BRI J PR AT i — %
v Pk A AP EE T T R A B B . AT SOk
3B, nGLP-1 41 B AT 3 45 P, JehL
fiE 2 nGLP-1 it G & (BB 2 AR (GPCR) & 4%
Mo nGLP-1 53246454, Wl cAMP i, $m
CAMP ZK-F, MO RS ik, R &R R
A (TR

A SZI6 P48 9 mGLP-1 /& nGLP-1 [l — A58
A, W32 NRIERLL, 0T BoRATE
mGLP-1 ff] C 545 —> Cys 5748, i Iwisy c ik
mGLP-1 AefE BRGNS, R A B85 s 0 i 25 i 4k
SR KA 16 WM, ST BESTR CAIE S R
mGLP-1 {Eid 5 SH-SY5Y 4 i+ nGLP-1 [f) 52 {44k
A, WA HH Beta JEMFEER F1(AB2) 5 I T
T TP53 Fl Bax KA AR, FFokag i1 P i
R A 135 13 I A0 i P 4 s T g 2 BT, ks
I ek T % mGLP-1 XT40 N cAMP ¥ 5 1)

Chin JMAP, 2012 March, Vol.29 No.3 -189.




R, 459 o8 mGLP-1 Fl nGLP-1 ¥ f 5 2% 34
BTN cAMP 5, H mGLP-1 t& nGLP-1 figf%
WG 210 cAMP({HC i 35 M 22 57, IE W] 5848 7Y
(1) mGLP-1 [FI#FERES & P& gl iU ff) GLP-1 3244,
P cAMP I % .

AHFFE R I, mGLP-1 0] 38 i 306 4i i g ot
AL, B IR T-DNA I = A, BELIE 40
TR R PRAC, AR AR T A 2 0T 40 i g Joa ik
AACTRFE RO, SR T A B A R g, 2k
YL T B E B0 total GS & 1 20748 BL K
SOD i 1 i XU (O A W A E nGLP-1 fg il i
PRl E A BT SR AR e 2o 0 S, B LR
ANiEHE). BRI, mGLP-1 NEEZEARAY 2R 24 h N
X 20 o P A T IR B ) RS R, T AR R I ST
$E78 mGLP-1 1] LLZZf# i AB_an 75 5 A 2541 M 453495
1 FE PR P 5 DX R A 5 1 4 22 71, D mGLP-1
X AR AP 15 FANE A0 45103 (0 DR 4 VE H
LA 56 A AH [ o

ZE LFTIA, mGLP-1 X432 R 175 5 A 2840 Jifa 1)
Wi RA R ER, HAEHZUR S nGLP-1 FH2E1EL,
ZAEH AT R 5 I B AT I B A e Yy 1k B
ARG TE A . AT PUE P4 5
PERI 2 BRI T SRR, AR R A T
ZRAT MR TS A T PR TR R . S
nGLP-1 AL, P HRKM mGLP-1 v fe A7 5
UF IR TT A OGP B AT PR 5008 I VB AE A
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