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HE . HY MRZ=XE 23 (PNS) AR HO, Bl s # L ab 270 HT22 &0 Jo 69 4% 37 1 .
JriE RN CCK-8 x4 4E B PNSHT22 %8 G 4o it A& K & P eh T4k, FFi8 H,O, R HT22 4a e, W&
PNS %I HT22 4n it i& W69 o B 5 AL, K SUER DL SUBaA0) 20 I 4545 1 0L, 37 X 2 IR A6 ) 2m fies 64 8
T, R PNS EAZKECE AT HT22 ML A, A8 mampe i, w2 HO, ST ERGA2E .
258 PNS fEiBid 3R anlo ML BALE M, 33 HT22 M feey &%, /J\rﬁ%#fémﬂ@émiut:}mﬁc
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Protective effect of panax notoginseng saponins on oxidative
injury induced by hydrogen peroxide in HT22 cells*

Feng Han', Nan Yan’, Xia Li', Zhou Fei'
(1. Department of Neurosurgery, 2. Clinical Laboratory, Xijing Hospital, the Fourth Military Medical
University, Xi’an, Shaanxi 710032, China)

Abstract: Objective To study the protective effect of panax notoginseng saponins (PNS) on hippocampal
neurons HT22 cells after injury by hydrogen peroxide (H,0,). Methods CCK-8 was used to detect the cell growth
activity of HT22 cells after the action of PNS. After stimulation with H,O,, the effect of PNS on the activity and
morphological changes of HT22 cells were observed. Cell damage was checked using LDH test. Flow cytometry was
used to count the percentage of apoptotic cells. Results Panax notoginseng saponins had no toxic effect on HT22
cells in effective concentration range, and could enhance the cell vitality, significantly reduce the cell damage caused
by H,O,. Conclusions Panax notoginseng saponins can enhance the intracellular antioxidant activity to enhance the
survival rate of HT22 cells, thus protect the cells from oxidative damage.

Keywords: panax notoginseng saponins; HT22 cell; oxidative damage

BIPEmI (traumatic brain injury, TBI) HA  #ui ™" = LRREEGETHL, HETARIH ),
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AL B, 45 BRSO A S HT22 AR AR G R e
ARGHER ", HHEARERPGIE ARG E. A 125 @B EFE  BOPECER HT22 gt

R SR S HL0, il HT22 4, g7 RS
2T AA ALY TS PNS X HT22 AR AY PR
PYER ., B H A VR RIBLE, Al R
PRALIG AR

1 RS

1.1 FIRFN 5L

111 XA PNS (i#EMER 2N ERAR] ), D
P2 T0 HT22 40 bR (25 4245 5 R 22 ) = e 4 42
PSR IT Do BG4 IMLTE . 1640 B53R3E . 0.25%
Ji 25 I [ 55 [ Gibeo 23 F), CCK-8 X7l & (4t
5. CK04-1000T ) ( H 4% Dojindo 23 7] ), i %% %
B R 2 B 35 [ Sigma A A, FLER L E B (lactate
dehydrogenase, LDH ) ( Fg 5t A9 TRERRFZE T ).
112 s AL AL (SR EMA R A A ),
Leica {3 8 2¢ ) W fUBE (75 3E-RARPUBAR A PR AR ).
1.2 Fik

121 HT22 tfeszie  HT22 40M7ES 10% 541
. 1640 Bigsd, BT 37°C. 5% ALk CO, i
Frh IR, BOSHECE KNG, 0.25% BB AL
FAREESE, TR I 5T

122 HO, A& B3R 500 HT22 40
JiL, FRRG AL, HA R AR, THEOT R AR 1 x
10" 4~ /ml T 96 LAk, AANGEESS, S35I1I0A 0. 50,
100, 200, 400 F1 800 w mol/L H,0, AL 24 h,
A CCK-8 10 L/ fL, 37 CH: AW E 1 ~ 4h, 1E
DAY 450 nm AL EZHOE2 EME (optical density,
OD ), LIS 3 IR, HHfLTEYE (%) =[OD s —O0D..., |/
[ODy s —OD .., ] x 100%

123 PNS ¥ HT22 #9484 fEFRAAET 96 FLAR,
R 6 ML, WiEES A 0.00, 0.01, 0.10, 1.00.
10.00. 100.00 mg/L PNS #EH] 24 h J5#£47 CCK-8 1k
W, g E A 3K,

1.2.4 PNS 3840 B HT22 @ & h e v TS
FEXPEON AL, JHIE AU BE 2 1 x 10° A /ml, R T
96 fLH. ZrHIas FAXTHIRAL . X HA4] (IEW AniEhs o
HT22), HRIZ (H,0, 500 pmol/L ), [AlRHEERIZ 1E 4y
SIS FE B (0.00, 0.01, 0.10, 1.00, 10.00 Fil
100.00 mg/L. ) PNS /£ 2 h J&, 4% 500 w mol/LH,0,
YEF 24 h, PE4T CCK-8 JEKLI, 7% 450 nm ZbiEEL OD
{H, SLHEE 3 K.

TTHEUG AT 6 LA, MU G = 75% BT,
FIA 10 mg/L PNSAEFH 2 h, JillA 500 w mol/L H,0, i
Vg, FAH2E BB AR IR AN B2 .

12,6 LDH 98z WCHEYIM F3EW, % LDH i
WY A5 R AT B, A0 20 A 463 475 ok 7 b 40 e A O T
A LDH (9 B, T 36 40 M % A7 i D g 40 i LDH
BECR (%) = 40 35 % 5 oh I 09 Bl 75 M R
A7/ (200 R A R 1) TS 1 BRLE. + A0 s o )
FEMEETEERAL ) x 100%., BUEEK, FB 4TS
A 2E , A AR B R

127 mRzmiek SRl g SRR (H,0,
ARFRZE ) 1 PNS+H,0, 41, WA AR, T
M RE R 1 x 10° 4> /ml, BEFRERZE PRI TE 2 K.
Y2 Annexin V FITC 557 S U U T8E, 4350m
A 10w Annexin V - FITC f15 w | PUZ YRR S, 4°C
BEYE SN 30 min,  FH 3 X 20 A A A A i R T
KA
1.3 Sit=FHiE

BAE oK F SPSS 12.0 Geitait, %R
B+ bR (x+s) 3R, BRI 20T,
75 2% W W5 L4 ] Dunnett—t #55, P <0.05 H 2% 5
BE#RE L

2 #HR

2.1 H,0, X HT22 fpa A K iF R R
K40 HT22 A K IE R LR, Sr 2, %
SAHEG B L (F=108.257, P=0.0378), [
JE ) H,0, X HT22 4 384 58 9 52 N [] o afF— 25
W HE 8 28 Dunnett— £ 5%, 50 A1 100 w mol/L H,0, X%
HT22 4ff Jifl JC B @ J0 I 2% (P >0.05) 5 200, 400 Al
800 . mol/L H,0, X} HT22 4ifiFs S 24 h & , HifhiH &,
IR 93k (16.277 £3.315) % 35.043 +4.342) %
1 (73.583 £3.403) %, Z=HA G2 L (P <0.05 ),
LA 1.
2.2 AEKE PNS Xt HT22 4 BaiE 1% 5 5 0
A4 HT22 A K I E LA, SO 20, %
SH G (F=18422, P =0.025), A[HE
PNS X} HT22 A4 A PR Ve, BLAERE PNS W
fn, HT22 20 i B AR . 7E 0.01 ~ 1.00 mg/L
PNSYEFIT, HT22 403458 AN B 5 (P >0.05), 1M
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PE B E RS

528 4%

PNS £ 10.00 mg/L ¥ EERT, BRAEF HT22 Al AE K%
£ (P <0.05 ). 24 100.00 mg/L PNS £ ] HT22 4Hfitait,
FUA T A BB 80 (P <0.05 ). DLIA 2.
2.3 PNS xt H,0, #if5 /g HT22 4 RaiE 1% 30

HT22 4Hff4: 500 w mol/L H,0, YEFJGE, 4ifus: K
ZANH . A HT22 g0 A K e g, 207 259007,
ERAGHFE X (F=31.970, P=0.003 ), 4 PNS %}
HT22 &4 2 h J5, & ¥ 0.10 ~ 10.00 mg/L PNS Xf
HO, G AR ER, HIREEAR, R4 REA
[A], H:rf 10.00 mg/L PNS AR PRI e 3 (P <0.05 ),
Ifil PNS 7€ 100 mg/L B, ST AT TR VER], Rmis
H.0, /e s s 4nMadii s, FEARAMAEIE . DL 3.
2.4 PNS 3t H,0, #if5/5 HT22 48k LDH &=/
A

H.O, it #5 HT22 40 g J5, 0 B K 4 1 40 il 24
fif, AMEINTEREAL, SECLDH 8T E. ARk E
PNS Xf HT22 4 f 47 W04 5, 4540 LDH & &t L

125 4
100 4
75 4

50 4

AL /%

25 4

0

1. XFER4L; 20 SOwmol/L HOy; 3: 100w mol/L HOy5 4: 200 mol/L
H,0,; 5: 400w mol/L H,0,; 6: 800 mol/L H,0,. T 5xFHEH 42,
P <0.05

B 1 FERE H0,x HT22 40 aE 5 iE i i #0E
125 1
100 A

75 4

50 4

AL /%

25 4

0

1: XFARZ; 2: 0.01 mg/L PNS; 3: 0.10 mg/L PNS; 4: 1.00 mg/L
PNS; 5: 10.00 mg/L PNS; 6: 100.00 mg/L PNS. 1 5%} R4 3L,
P <0.05

2 PNS %t HT22 ZHRaH SR PR

B, @) s, ZRAGIHEE L (F =167.536,
P =0.008), LDH 1) B i ¥ B . 5 PNS+H,0, 4
(0.01 ~ 10.00 mg/L PNS) L #¢, Fifi & PNS ¥k & 14
B, LDH & B WiAL. LDH Kgs i w R, xHiRg
LDH # it /b, BRI A b LDH & B % B
7 ~ 84% (P <0.05), SLEGEERAUESL, PNS REHEE H,0,
VT Y HT22 A7 IS 5, 4F HT22 20 i 2 A7 P4
fER . LA 4,
2.5 HREFSFENE

3 5 B 2O B AR HT22 0 B A28 1k,
R AL, ZRLNE, PrbtEir.
28 500 w mol/L. H,0, fEF 24 h &, HIEZS KA 00
WU, A B R, ANRAZ AR, 10.00 me/L PNS
FRALFE 2 h 5, A 500 e mol/L H,0, ¥ ] 24 h & & P1,

S0 RRLEAH LU AR M 5 R DL, (AR IR 25 AT IR B2
100 1
1k ioof
75 T

50 1E

G E 1%

25 4

DN

I 2 3 4 5 6 7

1 XFHEZH; 20 500 wmolL 0.5 3: 500 pmolL H,0, + 0.01 mg/L
PNS; 4: 500 wmol/L H,0, + 0.10 mg/L PNS; 5: 500w mol/L
H,0, + 1.00 mg/L PNS; 6: 500w mol/L H,0, + 10.00 mg/L PNS;
7: 500 w mol/L H,0, 4+ 100.00 mg/L PNS, + S5xHRZHHLEE, P <0.05

& 3 PNS 3t H,O, #1575 HT22 A iE R R

1 000 =

800 «

600 o

LDH &3 /%

400 <

200 o

1 2 3 4
1: XFHR4L; 2: 500pmol/l H0,; 3: 500 mol/L H,0, + 0.01 mg/l.
PNS; 4: 500w mol/L H,0, + 0.10 mg/L PNS; 5: 500 . mol/L
H,0, + 1.00 mg/L. PNS; 6: 500w mol/L. H,0, + 10.00 mg/L. PNS;
7: 500 w mol/L H,0, 4+ 100.00 mg/L PNS. + 5B e, P <0.05
4 PNS x} H,0, #{5 /5 HT22 A LDH & 2895




5511 4

g, A =B RIR O AL R HT22 AL B i AP A ]

o WK S,
2.6 ZHAUATT{L

i XA B AR AG I & B, X R 2 HT22 41 JL-F
WA T, T 500w mol/L H,O, 1E 1] 24 h J5 41 il 7
T-RT bR, B (36313 £3.623) %, RAERN

X HE A

(4.043 £1.261) %, 10.00 mg/L PNS FiAbFE 2 h Ji5, fin
A 500 w mol/L H,0, 1] 24 h, 4HJLJA T35 08, FL0g
Wi (15,732 £2.284 ) %, RAEHH (2.042 +0.546 ) %,
W] PNS %F HT22 40 B A G VER, BEIAE H,0, X
HT22 i s . WAl 6.

Ao ¥ <
‘ ("
¢

S AN
: A W
7 3 )
L ’ \

PNS + H,0, 4

3 3
10 D1 D2 10 D1 p2
1 0.4% 0.5% 2 2.0% 4.3%
10° < 10° =
= 105 = 10' =
10° 4 10" 4

10’ 10010

T rm—
10° 10'

10' 10 100 100 10° 100 10’
Annexin V=-FITC Annexin V=-FITC Annexin V=-FITC
popiietai A2 PNS 4+ H,0, 41
6 HT22 AT IHER
3 it AR 2 JC YN

TBI A, 455 6] 43 5 457 14 1 H2 4 473 R A1) 473 i dfe ot g
A SEIE S, DG A R T R 4k R
PEB " TBLIRYY FEAUE T A . AR 2594
J74 . HET, TR 2GR BIGYT IR Ok B N M
FEMHGE M, AR B AW ST, (K
P03 FR A R ASAR A TR T AR

PNS HA Z 2y #)sk, AMUEA P/ MR
BER . VSRR SR S AR R R VR, iR RO i I
Dige. Lo WUas . Pk ik g i G AR PR
gL A, SRTEEUR . PR PR PR
P e VT DI RE T A AR Ok 2 T ARG
DL H,0, X HT22 4t sidbifis, sy gdsr sl P45
BRI L) PNS YEF H,0, #4035 09 HT22 40Hi, 45
JIESE H,0, X HT22 44 t, LA S PNS X} HT22
AR . PNS FEAK H,0, X HT22 4yt L

HOH 20 B AR IR R 2 R 2 L0, BB
TR AL B AT, I HL0, 1R s k) iz s
[A] BF HL,O, 1 40 ] /%) 546 5 38 (oxidative stress, OS)
YIS, OS JEHLIA R Z SRS | PR
FUAACVE R A, S BUAR N =G 7 A
%, IR, A SR AR e,
PN R RECE PR — D EEEE ", oM
J& . GRS e A R 3, B1E M
ZLICKIPRIIRGE, Rt Zeoe AL A 05, T E
Ak R M B R

Mz, 16 HT22 4iffih, PNS GEZ M4t ek
NFERETT , P AN BT ARETE M 5 fTE HL0, T
() PNS Hr, HT22 4l LDH RYBs/ D, SR 40
I, PNS TRy 4i i fiA Urimids. ik, PNS fgil
T SR A0 B PN T AR A, DR R B A A
AN BRI A0 L E T B AR RTSELT 1 ER
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