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HERAFEE AT FE D A AR A By ARKARS > A H Y ARy
( Alzheimer’s disease, AD ) k7 £ FF = =12+ - AD ,__ﬁﬁ%ﬁﬁ}_c‘ g FlLBE UL %
WR 4 EkB-amyloid (AB) hhFF 42 tau F-v hB RAEFLT o ¥ - B Y i
lea 1]% = B PR T ( Diabetes mellltus) 7 3t 2045 & 2 IR R ﬁﬁ Vs bb
A KRR AT AN R IR M4 L0 # Reactive oxygen species (ROS)
P TR w2 o AR ERFEABEDFL oA F LG PRI

AR F AT A E-LE P (Mulberry leaf extract, MLE ) £ 7 a%m; feag 4 > d
i & =4 % % R (Chlorogenic acid, CGA) ~ #7% Rk s (Neochlorogenic acid, NCGA)
r2 % Cryptochlorogenic acid> = 7 # 3 45 1 CGA~NCGA & 7 43 it ~fugf L enie? >
w gb%ﬁt_{ PR E P IREA S m e it o Jt;au—*-ﬁ,gg__k_ 7 MLE j\f&/\%%ff\fliﬁﬁk
Fl4k Fev] 8 (db/db mice) > F IR PR R Rk A ‘“‘),%%#EI B }n a-synuclein %
[-amyloid ’K”ﬁ BEFRS > A& MLE ¥ it w:if%fj\ﬁr,— Blergd & % sty o Ay B
A MTT Pé‘fﬁv‘ CGA & NCGA ¥ 1 % 2; Jﬂ%f]\)}iﬂ% B T e SH-SY5BY ‘m¥e 3 s %
e L HARR Y 2 PR

Mﬂ;g it 7 SH-SY5Y m»eﬁv 5% 11 FE3n CGA & NCGA WA ST e A B
o AN s 78 0 5 d Palmiticacid (PA) 4c*+ glucose (G) HET
%K%Eﬂl%ﬁﬁffﬁifﬁii e w)» 32 ROS 4@”#] 0 e 44.29% F 2 7] 62.95% 0 @ ,,T 4 CGA .
NCGA it w] » H mre f (7 ROS 7 £ 4 B T "% T 36.19%¢%2 33.13% > T % 3 #rile
ks R HE G FMA S ROS thit 4 > (S AP AT > gL DY ,5@;,,.? %
» # 3 CGA ~ NCGA » & 5 #% = SOD ¥ GSH-Px 3 it faciag 4 o % gLz ¢k > SN e
» FIH CGA~NCGA it s miag L v » X H¥ NFB ek { 8% » KF ¥
21188.10% T " T CGA 1120.86% 14 2 NCGA 170.00% > $+# & e L F]F » 3
¥ E AR stk 5 4o INOS ~ TNFo~ IL-6 o 34 iy & 457 7 §Tesdd &4 £ 59 BDNF 3-
v IRH L K34 E 2 90.08%3#K 2 T CGA 21118.50% 2 2 NCGA .1 135.22%-
BAPFRAPLFERL A FHRS > 2EF 4 » CGA~NCGA @ ”“r'f F oo U H
R %S FE VYT CGA 2 NCCGAF i 5™ Mg VRS o S g X1V E &
=l BDNF BT % ek SH-SYBY fm#e » B 4 sc 4 i s @m/gw Y

= ﬂ FE AL LA fa e B Ap B LR B N RE S o USRI
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The elderly population of Taiwan increases in recent years as well as the population of
dementia. Alzheimer’s disease (AD) accounts for more than 60% of dementia cases. The
pathogenesis of AD is connected to excessive oxidative stress and neuroinflammation,
which result in deposition of B-amyloid (AB) and phosphorylation of tau protein. Another
common chronic is diabetes mellitus (DM). It is estimated that there will be 550 million
people living with DM in 2045 worldwide. The oxidative stress resulted from DM can
cause dysfunction of mitochondria, leading to overproduction of reactive oxygen species
(ROS) and finally the death of neurons. DM and AD share the same pathological pathways
and therefore are connected.

Our team previously found that mulberry leaf extract (MLE) has anti-oxidative effect. Its
main components include Chlorogenic acid (CGA), Neochlorogenic acid (NCGA) and
Cryptochlorogenic acid. Research has indicated that CGA and NCGA can decrease
inflammation and oxidative stress, and therefore protect neuronal cells. Our previous study
show that MLE can help reduce a-synuclein and AB in substantia nigra and corpus striatum
of db/db mice, which indicated MLE may improve the neurological function of db/db mice.
We also performed MTT assay and found CGA and NCGA increased the viability of
SH-SYS5Y cells in diabetic environment, but the further mechanism remains unknown.

This study aimed to explore how CGA and NCGA provide neuroprotective effect on
SH-SY5Y cells. The analysis of flow cytometry revealed the ROS of cells treated with
palmitic acid (PA) and glucose (G) increased from 44.29% to 62.95%. However, after the
addition of CGA and NCGA, the ROS reduced to 36.19% and 33.13% respectively. This
result demonstrated that CGA and NCGA can bring down the ROS in SH-SY5Y cells
treated with PA+G. The western blot also showed that expressions of some antioxidant
enzymes, SOD and GSH-Px, decreased after treated with PA+G. Nevertheless, the addition
of CGA and NCGA increased expressions of SOD and GSH-Px. Besides, some
pro-inflammatory protein increased in group PA+G, but were reduced by CGA and NCGA,
namely NFxB, iINOS, TNFa and IL-6, presented in an order of group PA+G, PA+G+CGA,
PA+G+NCGA. Moreover, the level of BDNF also reduced in group PA+G (90.08%) and
was improve in group PA+G+CGA (118.50%) and PA+G+NCGA (135.22%). Finally, the
expression of AP rose significantly after induced by PA+G and was brought down by CGA
and NCGA. From these results, we believed that CGA and NCGA can protect SH-SY5Y
cells by reducing oxidative stress, improving neuroinflammation and boosting the level of
BDNF and therefore have the potential of improving AD and other neurodegenerative
diseases.
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MEEALE SR EEA T M B ER S R RSEL R ¢ TS 0 2020
EARFES R AT b A T H16% 0 3 F) 2050 £ K £ A Uikt Bk € E T
36.6% > % & 4 v fics ¢ /2020 & 71378 § 4 1| 2050 & 1745 H 4 > @ 434k g4
Rt € TR > E AR AR PR (T ARE 0 (1 85~89 e w BB 7 T
21.92% » HEF L oE s e 0 R A A BR-§ B S £ 0 TF G 2050 g iE
FIB3F A > S I R AR B € R A T B 4% B30 E 25 A3k ]
AXA o HARE ARG A PR FY R e AR A £ & R
A0 @ AD BT AR R A S L b Bt ek R e AD B
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e 3 AT SR LF R ERADHFEL - F U §ER AP EHD
Boe XA, ABsab. 8 KT G tau Fd BRER T o p 2 e ERM R
it iz BRACFOEE LG ML) d bV by Lt AD ARy £ & - F 0Hd
*ROS &4 W ¢ w3 BE[2] > Fletdng it l ADY AR T LA

2Ry e @R HEFEF (MLE) & 3 s Lamek[3] 2R %3117 B 2%
e 4p 4 72 (high performance liquid chromatography, HPLC ) | d & ¢ 3 & & 4 %
% R p& (Chlorogenic acid, CGA ) ~ #7% & (Neochlorogenic acid, NCGA) %
Cryptochlorogenic acid » & ® jp| 4t CGA ~ NCGA & 7§ #5i thfng i av 4 > F]t 29 %
#-¢ #5341 CGA 2 NCGA 2.7 i FI% HFLF 1+ ~ #5 % chdrit & %3 SH-SYBY 4 47
H g v e > sed g ek i AL AD ddp iR o

*E % F AT 0 e (Palmitic acid, PA) ~ Glucose (G) ~ CGA ~ NCGA #¢
e & Mensdr (MTTassay) > 2z % CGA ~ NCGA 2t 5 5 &€ » £ 1 PA+G iF
AR R BRI 0 £ 4 B 4o il § AR 0 CGA - NCGA LE 2 #f SH-SY5Y

chim®e 58 S ehB > H B % 4o



Hjp4c 2 MTT assay § % & %
(a) (b)
120 120
100 L T T T N 100 A i + i T 1
?,’ 80 ‘é 80 4
6:'; 60 4 ?‘i 60
8 8
> 404 S 04
3 8
Eo 20 4
. y : . ‘ T 0
DM L WM N AEM 0w 1 o W A e M 40w M
CGA concentration (pM) NCGA concentration (M)
(c) (d)
140 120
120 i
g 100 - E
8 § 80
“C'; 80 4 s
-5
% o § 60 -
§ 40 g 40 4
o S
20 4 20
g 4 J ) i T 0 . . - - -
0omMm 0.1 mM 02mM 0.3mM 0.5 mM 0 mM 26 mM 50 mM 100 mM 200 mM
PA concentration (mM) Glucose concentration (mM)
R H b4 ®E MTT assay 7 5% % %
%“tHBl- : CGA -~ NCGA - PA - glucose ¥+ SH-SY5Y ‘w¥* F MRSk S5
(a) CGA (0~1~4-10-~40uM) (b) NCGA (0~1-~4~10-40uM) % SH-SYBY ‘m*z 3 |4
B E% (MTTassay) > 4c T 96-well 4 % > fmoe 58 33 % 45 5536 24 /) B i % o (mean+ SD)
(¢)PA(0+0.1~02-0.3~05mM) (d) glucose (0~ 25~50~100 200 mM) %t SH-SY5Y
mie F PP B R (MTT assay )» 4v T 96-well 4 % 3t 'mPe 58 52 & 45 1536 24-48~72 -] pFiT* -(mean
+SD > ¥ ¥ 11 Student’s t-test L3t 4R e B F F St aBEF R A& * 4 p<0.05 **t £ p<0.01 >
***ik £ p<0.001)

#_CGA ~ NCGA cnMTTassay ¥ ¥ # R E | 40uM ik & bm %2 o033 75 5 R @ T
%o 3P 1 SH-SYSY ‘w2 & 40uM JE R R T T 7 € i = iz eh = > @ PA ek
BARE > T i K AR > d N H BT % 0 0.3mM R R [4] > #rrd 2 (ke
By 0.3mM 1 PA &2 24 o) e Vi (79 Bk o Glucose » H_A A E A% B chpF
o e A FARK > d WH W T R 7 50mM hB| B[5] 0 kda T keh @ Bk
50mM ;E B 5 Glucose ¥t im%e 18 {7 fd® 24 /| PFiE (79 Bk o



& PA+G #8184 Zen MTT assay § & & %
(a) (b)
120 120
gy HHE g WER
1905 o P ] 100 —L 4 =
§ S i § * % T
g 80 1 [ S 80 ! -
‘§ 60 - °\£ 60
3 38
20 20
; (]uY M 0+P;\+G 1u‘M 4u‘M 10; M 40;: M d opl M 0+P;\+G 1pIM dpv M 10;; M 40;; M
CGA concentration (M) NCGA concentration (1M)
RS S B s MTT assay 7 % %
“tHl= ¢ 5 PA+G % %15 CGA 22 NCGA %+ SH-SYSBY 'm¥e 15 & & enit #

# SH-SY5Y ‘w#z %4 » PA0.3 mM £ Glucose 50 mM (0+PA+G) i 4 s e » £ A 64 » (a)
CGA (0~1-4~10~40uM) (b) NCGA (0~1-4~10-~40uM) > 4c 3 96-well 4 ¥ > fm¥e |58 33
AMEE 24 PFITY NERF % FEF O - (meanx SD > # ¥ )2 Student’s t-test Kot **ik
% p<0.01> ***i £ p<0.001 % §T OuM ‘e vt #; #IJ‘ % p<0.05 ## it & p<0.01 > #H# ™ £ p<0.001 % 2
0+PA+G 1t 1)

HF % ESE T o CGA ~ NCGA L3 #£2 1PA+G H ¥ 9 SH-SYBY e 5 &
Foehag 4 o FRMRRIR TR G ABAORRE T A Swie g i > 2 4 40uM &
ER Tk B E o FpR-g R 40uM fﬁ;‘%&if%é EFF KR DFE o

B FERE% > AP s CGA~NCGA L 5 e fomBe sl ™ i 14 g ik
ek o F "’ME’—'ﬁﬂnyﬁ q,\w:i]‘p z,&,qgl‘[imﬁ,]b,iﬁd7fgm-ﬁ5§i\. 79 43 — _H')
S H f*i% P E ARG SR ARIP WA B DR o ARAL § ABAL ©

N =28 ;L“ FFE 5{
1. CGA-NCGA £ % it 43 > % + it (Palmitic acid ) 2 § 5 #3 ¥ SH-SY5Y
L d ARE V- H AR OF RERAMEFT?
2. CGA-NCGA & % it 43 "# i t7 1f ik (Palmitic acid ) 2 § § #34 % SH-SY5Y
Pz P chROS 3 B » £ % MApBiEE (4 iNOS) dugfs ?

=N é}’%‘}'ﬁéﬁ.ﬁ’%ﬁg
-~ GRS S8 ]
Fr A B ( Alzheimer’s disease, AD ) & - f& & 7 é;fr;}%v Flfes i 410k g

’“'H-f‘-z,;*s iEPEELE AD G AAERY ELmJ%vr] AR L &
¢ 7 B-amyloid (AB) shig & & 2 ‘ﬂy%“f—’% ZEREIRI gfl *E A EF M-
¥k saB. (B-amyloid plaque ) ; AD m;ﬁa;ﬂ#&ﬁb%a I ¥ - B R9 :tau v o
tau F-v 4ot B R (Y § A S e B9 A Sk g (neurofibrillary
tangles) > % S B4 ¢ BRIy TR LmE TP 2 €A 24 53 1o [6]

‘f?\%f;l‘ , ,,g\.mﬁ_#ﬂ:c.rﬁ Jf-‘eg\ﬁﬁ;;J;Fp.g\ﬁ*;‘MJ—rug\,ﬁ,ﬁfgj;
m@fr*mrﬁﬁ AR k= B AR R B R T T

% 0 [7]
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BE PR g e s B > BRURT & 4 R G IR R R R
G iy B %};%/;Tg‘}?ﬁ* FAaLAA 0 % - *J&};%ﬁul% ( Type 1 Diabetes mellitus,
T1DM) 'rfvafwx{wﬁw M Fp AR BREZAARELEZ A BN
wRY R FAE S S e B G % - ) e PR T ( Type 2 Diabetes mellitus, T2DM )
B A BCY ﬂamf}%ﬁdﬁsi‘ﬁi‘l (>90%) » F%%& § Z IR ERIEL § £ A BB S 0 @A)
L E FARHA L ERE L o [8]

Aa gt g o :}F] 4 T2DM %,—‘k* B ek % ¥ 3] AD » T2DM }f% A RGIR e, £ #
FEfi, @ & igY gL E 2 % %?ﬁ»;’&é REyaLdhishs B H—’“Eﬁk e’%:}"”’ﬁé & e ih
% & (Neuronal survival) ~ it & S 2 A 57 4 > FIPLEZIGIL L 2w b X
oo R A T RGN ‘L > [9]
= & FE

& 5 & F (Moraceae) % (Morus) e fliEfjo'k ¥ £ > AL MW e &R IL
AR Y B KRB AAA RO BEY § 1 5 ABEAR T
2 HPLC & 7Bl %> ¢ 7 %2 k& 2 (Protocatechuic aC|d)wr;§ i fa (Neochlorogenic acid )
NCGA) % hpi (Chlorogenic acid » CGA) ~ '£ # & & (Cryptochlorogenic acid )

(Nlcotlflorln) A~ (Rutin)~ ®#4 % (lsoquercitrin) ~ % 2 Ei{ (Astragalln)
H t‘ 7 NCGA -~ CGA % Cryptochlorogenic acid 7% ¥ = & @“ 5 % o [11]

0.10

2
0.084
0.06 n.p.a.
—
3
2 4
0.04+
6
8
0.024 7
1 5
0.00~
T T T T T T T T T
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Minutes
s - . ‘s
(*t® = : MLE s HPLC chromatogram [11])
Peak RT [M-H] UV band Concentration Intake/day
X Compound Name
No. (min} (m/z) () (ng/ 10 mg) (ng)
. 259.7 (max),
1 18.83 1531 Protocatechuic acid 1306 6.3
2041
241.9.325.1
21.58 Neochlorogenic acid 355=27 177.4
[M+H] (max)
355 238.4,326.3
30.90 Chlorogenic acid 238=15 119.2
[M+H] (max)
355.7 241.9.326.3
1 3473 Cryptochlorogenic acid 31.7+24 158.7
[M+H] (max) ) i
5959 265.6 (max).
60.05 . Nicotiflorin 3505 17.5
[M+H] 177.4346.6
256.1 (max)
6 62.35 609.2 Rutin 92206 459
355.0
256.1 (max), .
63.64 463.5 1soquerciirin 5.6=0.7 28.1
3550
449.7 265.6 (max),
8 66.28 Astragalin 53=05 26.7
[M+H] 346.6

RT. retention time.

(*t @2z : MLE &1 HPLC chromatogram [11] )

*F % % 5w 12 0.00025%CGA ~ NCGA ~ Cryptochlorogenic acid 3 MLE > 12
0.00025%NAC i % positive control » L% %> DPPH r'ﬁ;g-“f i 4 o DPPH & - f/7%
4 —fﬂ%mg d X->8F v BRiS g_]_;;{,—“i d oo i * KRB TS 0 B¥cE R )‘/}1 f—t

547 o #F IR CGA - NCGA 7z 7 $asp chdng it a4 o
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40 4

DPPH inhibition {% of NAC)

20

T T T T T
NAC CGA NCGA CCGA MLE
Compound (0.025%)

(*t® 1 : DPPH inhibition of different compound from MLE )

Py F?i’f B CCA T A T s i 0 £ G L b R df 1t eniE e
[12] ~ @ d. « Rehy Bt & i & frdld 5w wme Jf 4 [13] > szt %% 4 7 CGA ¥ it
LFrrda g3 pop s 0@ NCGA 5 CCGA ik » R4 » SR EKFFY 3
T P g o d 0t A B G o Ui [14] [15]) ?fb%ﬁd i NG L S L
¢ "F M ROS e g 4 11 2 "§ MF RS Hiwrraigd o E DA T mnﬁ'—g‘ﬁﬁ IV
T e R O - [16]

AnFHETRELFSH (MLE) %E&A%%fpﬁﬁz%rﬁ%réﬂ & db/db mice » & *
REFRALI 2 G REEFRAESF g KLY o RRH2 ¢ gR IR
A S5 % AR M 39 a-synuclein 2 B-amyloid (AB) # IR 4 chlia) 5 @ 5 = i%
ip & F-¢ Tyrosine Hydroxylase (TH) e33% 5> > & & MLE e % B3 P & e 4 »
#d MLE 7 s b Ao Rl g St i 0 2 R 4 B hp B 8 B
v F]ptA gl MLE e & 4 1 Fug it 4 g 9 CGA ~ NCGA £ 5 'mPe F
Bhent 27% o

W @my

neochlorogenic acid chlorogenic acid

("B : NCGA 2 CGA it 5 24 5¢)
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Morus alba

Neochlorogenic acid Chlorogenic acid

+Glucose & PA

| | |

Cell Viability ‘Western Blot Kit Flow Cytometry
MTT assay Inflammation protein Cytokines(e.g IL-6, IL-8, TNF) ROS

= CGA -~ NCGA *im

CGA-NCGA Z v ¥ A7t > RELHE 5 SIGMA -
= fmre R

1w pkenfiag e KR

M F FF SH-SYBY A Al 5B i g lmre > B HH E;q%;iga B4 Hf
%%wﬁﬁV“%ﬁAm% TREFHREES -

2. mE R

fw2 32 % > 75T flask # » @ * Dulbecco’s modified eagle High glucose
(DMEM/H) T3 4 K ¥ ’T 4 10% Fetal bovine serum ( FBS) ~ 5 % Antibiotic
antimycotic solution ~ 2 mM L-glutamine ~ 0.1 mM Non-Essential Amino Acid
(NEAA) ~1mM sodium pyruvate ~3.7 g/L sodium bicarbonate » ¥ **+ 37°C~5% CO>
mm”é’} BHZHEAPMER 5%%@%%5%%%%%@%%1&*%5& Z 12 5ml PBS
e :I%uPBS vk“f ) »’k wi * PBS - &t 4 » L ml Trypsin » i 3 w2 5
B i 47 iT% 3045 B4 f@/fl‘ﬁ 4 ml DMEM ® e Trypsin ¢34 > & B3
15 ml o< # 12 1000 rpm & 5 4 45 > & v s F KT o 2 "ﬁ?_ FRis
10 mI DMEM #$4z323 » £ % 75Tflask 32 % - & 2~3 X fLmve 4 £ 352 (7
B g
3. w3 %35% (Cell Viability Assay )

Hc k77 2_ 15 % SH- SY5Y e R R AT 25 x 10° B/ml> £ £ 3200 pl 33
%>t 96-well-plate » ?'m?e 58 32 & fa325 % 24~48 /[ P& > F & B4 ~ FRIE
(CGA‘NCGAL"‘]&%c 0~1-4- 10 40 UM £ 7 ,..._,Glucose ;‘?‘F%c 0-25-50~100 -~
200mM % 7 % ; Palmiticacid 7 4c 0+0.1+02+03-05mM % 1 ) & i ik
Bz FA4F o (6% 24~A8 | PFis > #32 % A > £ 2 DMEM #% MTT
(3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide ) % 1§ 10 & ¥
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a2 MTT 34 > & 96-well-plate = $%4c » 200 ul IMTT F#F 18 - B-H ¥ 2w
}7"“&‘“%%5 ak pj,= LLE;, MTT g s l%/r' ng+ﬂ‘ .gé‘rﬂ m};gﬁxﬂgl ﬁr}]]’;‘?” ’
A4 F A= % enformazan B & 0 32 %éu,ért » J i * Isopropanol 3 f# %
§ &% o B s 2 ELISAreader 12 £ 563 nm | {Fex ki@ > ¥ F Jilmie S E
T sz idd o

a > % 8k (Western Blot)
1. e 3% e B

ThABwERrR A0 A10cmB Er o2 % 48 ) PSR 2w (£24] 2 PA+G -
PA+G+CGA ~ PA+G+NCGA ) 4t » Glucose (G) 50 mM ~ Palmitic acid (PA) 0.3
MM ~ CGA40 uM ~ NCGA 40 uM 1% 24 -] BEts » i m e j5i8 32 % $5 @ By o

2 #- RIPA (Radioimmunoprecipitation assay buffer » &t ¢ 5 7t ik i+ % 7% )
v 3-v prdr4]H (protease inhibitor) 12 99 : 1 &t bifie ¥ fw?e B f2;% - 10 cm 33
A mre R R R B B R ARH e PBSEE- o Al ikt R
§o o 2 e e M dmre Rk 0 KRG R Blwie T o B O* e g BT
eppendorf 72 o B4k A £ 32 4 5 > A ACHEB T XK TLREWO6 BT 1B/ pF o Bd2
B AP 0 LD 4°Ck 48 P gt 10 A48 Beis £ 4 -20°CkF R o
2. FYTERE

1120 ul £h= =tk 4e b 980 pl = Bradfold reagnet iF 2 3-¢ B HREER 5 * K
BB me ik 39 PR 0 B 2ul il ke b 18l shs ok 2 980 pl i
Bradfold reagnet » »* % 3; ,};'_T Bk 10 2468 £2 4 k2R E > 1t £ 595nm
BIEBGEE A R kel AR A R EBHR DR FRE TR X
2T~ -20°Ck 48 75 o
3. %v ¥T% (SDS-PAGE)

e pr R R I r 4Ck T - koI EDNREFT A L REE
## (Transfer) 2 B ik 4 ¢ i ( polyvinylidene dlfluorlde membrane, PVDF
membrane) + - £ 2 Blocking buffer &% /8 3 & - B ] P > & 12 TBST (TBS
buffer + Tween 20) 7= =t » & = 10 4 48> £ 4v » 4B $ - B dakl > 2o 4°C
kAt - oo R W &P T ¥ 0 TBST ;ﬁ—;;t; X &Ex 10440 B
%@%'&ﬁﬁﬁ»%Ldﬂgwém—ﬁjﬁ’?ﬁ:&ﬁ@@ﬂ?1B$Wﬁ%
Z =8 AR & B~ PVDF membrane 1 £ K2 § 42 TBST £ #-H %
WL R AR oo 4o~ 200 pl B fedF e ECL 4 B & ¢ E|iE(T R F o 2 4 kg (LAS
4000) ¥ 4ppe -

3% fmve Bope(Flow cytometry)

ﬁﬁm%ﬁﬂ?kﬁﬂm@%#ﬁ,%m%&ﬂﬁaﬁ\m%y@\m%m
pH Epl 2 5% » H RIZ S B4 A Y hlmbe a8 & S8 % > fmbe g & B il i
FEHERSH DR > FHEIN @A LN AT B EL L] T iRE
FAE s FL T L kR ee N AR fE o

2',7'Dichlorodihydrofluorescein diacetate (DCFDA) £ - &% k4§ > ¥ 1uig
e 2 s o Almre N g R T S we N > DCFDA ¥ & P2 p chp d A
PR FltE R R plmre g od e oo

AR me kB S 1 x 10° B/ml s #8158 4 w3z £ 10 2 4 dish @ > 4e »
PA+G iT 2% e » — PSR & 54 » CGA-NCGA F J& 24 | pF » fcim?e
{8 %2 # 3| eppendorf v’ » £ 12 1000 rpm #5448 0 o s 2 R e
1ml 7 PBS 1 eppendorf ¢ » * fig@ v ¢ 74 w? » £ e » DCFDA % ¢ I 3 &
15 A48 0 £ £ 2 i e KR
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FEE Y LA > Student’s t-test & 7 4 7 0 p<0.05

-~ CGA ~ NCGA F=z iv»x % ipld
4% AP %% #F COA-NCGA ™ 11 = £ PA+G 3 $2 SH-SYSY inte ciad

B APEmL L S PAG § MG e A B 5 hf RS E T e @
CGA~NCGA £ § #1§ 1t thic 4 » 7 4 ¢ fm%e p 7 ROS T ' + % i< ROS # fn % i &
g o R FHHEL FF 5T %Ep?j\ Poehip > AP e iﬁ‘hi‘«ﬁﬁf&\*‘r
ROS B Ny BEFF TR T HRERT AL Ed PATG F Eehie

H ROS 44 21 44.29% + = 3] 62. 95% » /,’I‘ﬁ 7 CGA ~ NCGA s » H wmie
F\ 1ROS 7 £ 4 5T ' T 36.19%¢7 33.13%: T “:t,;_:}”"aﬂ Wk ity (N & F PA+G
FER ﬂw%p??% w24 ROS» m iz Vi AT P HRP w2 323 TR RTS8 %
» £F CGA-NCGA ¥ "t M X F Eme N ROSez £ » ¥ 72— #H {2 woe
EANE I & BN A el
50— fRwe ROS T v @i > NPT S R EE LT 0 B
% Bt NCGA -~ CGA 7§ it 49 "% M¥Rix g it frend E > 4o SOD ~ GSH-PX ¥ &3
Hois o w T E 16.88%2£ 36.56% 0 X R ROS et 2w jp £ Rk p gt - fEdend B0
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