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[Abstract] Objective To observe the protective effect of nerve growth factor (NGF) on apoptosis of
primary cultured rat hippocampal neurons which were induced by glucocorticoids. Methods The neurons
isolated from the hippocampus of 18 neonatal Wister rats were cultured in wvitro. Methyl thiazolyl
tetrazolium (MTT) analysis was used to detect the lowest concentration of dexamethasone - induced
hippocampal neuronal apoptosis, so as to explore the protective effect of different concentrations of NGF on
0.10 x 10 ~° mol/L. dexamethasone - induced hippocampal neuronal apoptosis. Results Compared with
negative control group, the activity of rat hippocampal neurons was reduced significantly in dexamethasone
I (10x10°° mol/L), T (1 x 10°° mol/L) and T (0.10 x 10" mol/L) groups (P = 0.000, 0.000, 0.000). After
different concentrations of NGF were given, the activity of hippocampal neurons in NGF 0.18 ng/ml group
was significantly lower than negative control group (P =0.000) and positive control group (P =0.010), while
the activity of hippocampal neurons in NGF 18 ng/ml group was significantly higher than positive control
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group (P =0.000) and NGF 0.18 ng/ml group (P = 0.000).

Conclusions

Glucocorticoids can induce the

apoptosis of in vitro cultured rat hippocampal neurons, and 0.10 x 10°° mol/L. dexamethasone is the lowest

sensitive dose. NGF plays a role of blocking dexamethasone-induced apoptosis.
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Table 1. Comparison of different concentrations of

dexamethasone on the activity of rat hippocampal neurons
(518, ODsoo..m)

Group N OD value F value P value
Negative control (1) 24 0.18+0.02

Dexamethasone | (2) 24 0.14+0.02

Dexamethasone Il (3) 24 0.15+0.01

Dexamethasonelll (4) 24 0.16 +0.01

DexamethasonelV (5) 24 0.18£0.02 218 0:000
Dexamethasone V (6) 24 0.18+0.02

Dexamethasone VI (7) 24 0.19+0.02

Dexamethasone VIl (8) 24 0.19+0.01

2 [l ok 3 M FE KA 4T R B T i 2 T R Y T T
HoA

Table 2. Paired comparison of different concentrations of
dexamethasone on the activity of rat hippocampal neurons
Paire,d- t value P value Paired- t value P value
comparison comparison
1):(2) 0.045  0.000 | (1):(6) 0.003  1.000
(1):(3) 0.034  0.000 || (1):(7) -0.005  1.000
(1): (4) 0.027  0.000 || (1):(8) -0.003  1.000
(1):(5) 0.002  1.000
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Table 3. Comparison of the activity of rat hippocampal
neurons among different groups (x x5, ODsoo )

Group N 0D value F value P value
Negative control (1) 24 0.18 +0.02
Positive control (2) 24 0.16+0.01

36.325 0.000
NGF 0.18 ng/ml (3) 24 0.15+0.13
NGF 18 ng/ml (4) 24 0.18 +0.01

NGF,nerve growth factor, K

F4  N[ETEHR E 2 2E KR ALK B b O
P B T A LA

Table 4. Paired comparison of the activity of rat
hippocampal neurons among different groups

Paired- t value P value Paired‘ t value P value
comparison comparison

(1):(2) 0.025 0.000 2):(3) 0.011  0.010

(1):(3) 0.036 0.000 2):(4) -0.022  0.000

(1):(4) 0.036 0.491 3):(4) -0.033  0.000

PE AR, (] Bt 398 ik I T 0 28 S0 0 U8 T B S
AW FE S5 R W 2 0 B R TR > 0.10 x
107 mol/L ¥ J BT R I, AT R A M T, 5 SOk e i
FH—F LKL F 1% M B CRAS AT AR R e
G - e - b R A R G 2 g R K
T WA /D, 5 BOAT A R 25 4, DA B
FISAE PR 15107 i 20 T B0 O I R A AR 1 25 A AE LA
Fe7s (8] 2 2] e 1 FCAZ B g . M A Fh bl &
T B R A T R AR 3 1T 23 1 L SEHE R RS A R R
R TR, B R A A R P N ORI T R T
B KT, B, B R 5 — ol 2 LR R DL 4G
BB Rz BT ER 0 PR T B v A AP B A T
Gy WhEL,

AT LR WIR | b2 o0 PR AR b 28
K 2 0] i OB, — B MR BE (10 % 10°°.1 x 10°° Al
0.10 x 10°° mol/L) ¥ Bz it ¥ 2% wJ LAiF5 S AR S0 15 5% 1)
VR 2 TR T, S SR A B AR
SR FH MUTT 76 4G 000 96 5 b 22 o0 3% 7, D B - 440 i
ORI N I BRI IR I A (SDH) &R T )5, &R
F-H R MTT AT ph o 0 0] 35 1 5 5o 5 8 A8 1T %
PEULTE Y, 5 0 o0 H 5 IE A 56, A a8 R W p 42
JCIE MR RN TS A SCRRHR T, B0 AR AE AR B
Y7 B RN aAKEF) R, ol f 80
R 0 ik AT LI B R
Vi A 2 o0 R T AR I 1 i R A RS Rk . H

HL RN R ) 22w aE KRR, Mgk
KPR T — Fopi 8 5 B, R I AR R R i
3 BT IR 9 T BR O (A D) 55 pl 22 28 M 1 VR T T R
FE AR b 2 0 i 2 oy Ak L i A8 R AR DL R BT R RE
L AT A PR T A A 2 R AR T AR5 SR
(R Bl 28 2R DR 2 I DR 08 8 AR BBl 28 2 K
KL, FRAT A 70 52 35 S, #f 28 2E K L F 1.80 ng/ml
AL DA P22 ST H sl B SE T, PR A R
YER . WFoEBon, W44 K F 50 ng/ml 7T LLFS $i
M ZE KA 1 x 107 mol/L 5 5 1Y W8 4% 41 i3 PC12 4
FELR T, 2 D DR W R T R A TR . A
T HLZE KA 0.10 x 107" mol/L 215 5 K U #2400
8 T 1 e AU R R DT I A 0 e A RS e/
(R 4 28 42 K R T > 5 ng/ml, %5 58 B 4l 28 50 55 b JRe 40
Ji i 555 SRR, AR B 5 R S NG TG UL Y S N 5
SFFD 15 7% i i B¢ 1000 15 )5 DA 24 5T 5 e 18 ng/ml
UL i K 2 A K TR T4, i B 100 000 1755 DA
JT W E 0.18 ng/ml B K SF & B K I 74
G N Mg KT AT IS PUORE L RS RS S
(18 5 A 22 TR T SR TR N 5 1 i 2 AR K TR
A8 4R i AR Oy 2w R BE— 20 0 RS i R F
G o FRATTHED , 76 AN [] 2 5 A 78 0 AL 44 g 3R A
T g A KRG RS R
KA 23 J8 s 2 G4 Bl

AR R TR BURE L BT R B R s &t
JATAEFHPLS, AT BE 550 K B R 2 IR . BRIk
R EFESF AT L 3 A By
P, SR WE R T S R T B R R R, R AR
HE 5 45 B A 0 T T 6 A e R T kAR R
o e M s e, o PN DDA TR T O 1 A Caspase 5
PRI T AT B 7 ST R R SE A
WA AE B2 T PR TR T S B, T DA 8 R A A b
LR & AR K B ) BRI & $5 5 PR
PR BT T E . B B R 52
G54, AT LI 2 B0 B (PKB) A4t i AM 5 5
PR IO 1/2 (ERK 1/2) W06 8% AR Ak, BHL 1k #ih 28 4=
KR 15 H 2 R —— T 2 PR I 2 AR 1 B 45
AT B 1 e 2 el € A 4 e R AR b T
REHIRMEAERKE TR, MEERKEF5BA
MR WG 2 R RS A A, FTRBE O 2 R E 5 T
St G N R = S S v G T e 3 A
A 2 PR T, K AR A R A AR e i -3
T b R SRR AR



o R FLAR I 2R A 5 2017 4E 3 A 4B 17 555 3 1)

Chin J Contemp Neurol Neurosurg, March 2017, Vol. 17, No. 3

213

L LT IR Bl Bz R AT L S AR AR BRI R

UTRE T b 22 e R T, H v b ZE K A 0.10 x 10°° mol/LL
JE 175 T KRR T b 2 o0 R T A o 1K UG i pP
Az K TR BT DA B H 2E K P S 1 K RO T ik 42
JCIRAT . PR, R Bl R R G e & AR KR BE T
PLIK B0 (0 b 22 R 3P VR T, SURT DA R AR 25 90 5] 4
FHOEAR BRI, W I IR A 38 A 25 S B AR 0 . %
TFARSMIE T 0 Jay B I DR 52 8 rb b B2 o i R 1
2l I [0 A 22 4300 i e 2 K R 19 24 B ) A
2, DA R anfa] ik 30 FAR 0 b R AP 1E D G R E—
B IRAMFE

[7]

(9]

Z % x Wt

Chen X, Zhang B, Chai Y, Dong B, Lei P, Jiang R, Zhang J.
Methylprednisolone exacerbates acute critical illness - related
corticosteroid insufficiency associated with traumatic brain
injury in rats. Brain Res, 2011, 1382:298-307.

Han H, Dai
circadian clock system and the hypothalamic - pituitary - adrenal
axis. Yi Xue Zong Shu, 2015, 21:2123-2126.[ #i 8%, #% . 4
Yo RS R - T - b R AR VR T 9 F g B . R
SRR, 2015, 21:2123-2126.]

Espinosa-Oliva AM, de Pablos RM, Villaran RF, Argiielles S,
Venero JL, Machado A, Cano J. Stress is critical for LPS -

induced

7ZP. Research progress in interactions of the

activation of microglia and damage in the rat
hippocampus. Neurobiol Aging, 2011, 32:85-102.

Finsterwald C, Steinmetz AB, Travaglia A, Alberini CM. From
disorder - like

of an unpredictable

memory impairment to posttraumatic stress

critical role second
traumatic experience. J Neurosci, 2015, 35:15903-15915.
Terada K, Kojima Y, Watanabe T, Izumo N, Chiba K, Karube

Y. Inhibition of nerve growth factor-induced neurite outgrowth

phenotypes: the

from PC12 cells by dexamethasone: signaling pathways through
the glucocorticoid receptor and phosphorylated Akt and ERK1/
2. PLoS One, 2014, 9:£93223.

Kurek A, Kucharczyk M, Detka J, Detka J, Slusarczyk J, Trojan
E, Glombik K, Bojarski B, Ludwikowska A, Lason W,
Budziszewska B. Pro - apoptotic action of corticosterone in
hippocampal organotypic cultures. Neurotox Res, 2016, 30:225-
238.

Kaech S, Banker G. Culturing hippocampal neurons. Nat
Protoc, 2006, 1:2406-2415.

Filho CB, Jesse CR, Donato F, Giacomeli R, Del Fabbro L, da
Silva Antunes M, de Gomes MG, Goes AT, Boeira SP, Prigol M,
Souza LC. Chronic unpredictable mild stress decreases BDNF
and NGF levels and Na(+), K(+) - ATPase activity in the
hippocampus antidepressant
effect of chrysin. Neuroscience, 2015, 289:367-380.

Della FP, Abelaira HM, Reus GZ, Santos MA, Tomaz DB,
Antunes AR, Scaini G, Morais MO, Streck EL, Quevedo J.

Treatment with tianeptine induces antidepressive - like effects

and prefrontal cortex of mice:

[10]

[11]

[12]

[17]

[18]

[19]

and alters the neurotrophin levels, mitochondrial respiratory
chain and cycle Krebs enzymes in the brain of maternally
deprived adult rats. Metab Brain Dis, 2013, 28:93-105.

Filho CB, Jesse CR, Donato F, Del Fabbro L, de Gomes MG,
Goes AT, Souza LC, Giacomeli R, Antunes M, Luchese C,
Roman SS, Boeira SP. Neurochemical factors associated with
the antidepressant-like effect of flavonoid chrysin in chronically
stressed mice. Eur J Pharmacol, 2016, 791:284-296.

Haynes LE, Griffiths MR, Hyde RE, Barber DJ, Mitchell 1J.
Dexamethasone induces limited apoptosis and extensive
sublethal damage to specific subregions of the striatum and
hippocampus: implications for mood disorders. Neuroscience,
2001, 104:57-69.

Lucassen PJ, Muller MB, Holsboer F, Bauer J, Holtrop A,
Wouda J, Hoogendijk WJ, De Kloet ER, Swaab DF.
Hippocampal apoptosis in major depression is a minor event
subareas at risk for glucocorticoid

overexposure. Am J Pathol, 2001, 158:453-468.

Mosmann T. Rapid colorimetric assay for cellular growth and

and absent from

survival: application to proliferation and cytotoxicity assays. J
Immunol Methods, 1983, 65:55-63.

Taepavarapruk P, Song C. Reductions of acetylcholine release
and nerve growth factor expression are correlated with memory
induced by
effects of omega - 3 fatty acid EPA treatment. ] Neurochem,
2010, 112:1054-1064.

M, Asghar N, Melik W, Johansson M. Scribble
controls NGF -mediated neurite outgrowth in PC12 cells. Eur J
Cell Biol, 2013, 92:213-221.

Distelhorst CW.
glucocorticosteroid - induced apoptosis. Cell Death Differ, 2002,
9:6-19.

Brossaud J, Roumes H, Moisan MP, Pallet V, Redonnet A,
Corcuff JB. Retinoids and glucocorticoids target common genes
in hippocampal HT22 cells. ] Neurochem, 2013, 125:518-531.
Arango - Lievano M, Lambert WM, Bath KG, Garabedian M],

Chao MV, Jeanneteau F. Neurotrophic-priming of glucocorticoid

impairment interleukin - Ibeta administrations:

Wigerius

Recent insights into the mechanism of

receptor signaling is essential for neuronal plasticity to stress
and antidepressant treatment. Proc Natl Acad Sci USA, 2015,
112:15737-15742.

Revest JM, Le Roux A, Roullot - Lacarriere V, Kaouane N,
Vallée M, Kasanetz F, Rougé-Pont F, Tronche F, Desmedt A,
Piazza PV. BDNF - TrkB signaling through Erk1/2 MAPK
phosphorylation mediates the enhancement of fear memory
induced by glucocorticoids. Mol Psychiatry, 2014, 19:1001 -
1009.

(Wi H 1 :2017-02-22)

KB EBR

Ko Bl RE A 4 b [ A T RS AR 25 3 (9F R9)

BT (B 35 B AL ) weeerereenresennsensesissssi e,
BT 3 (F5 2 ] 2 A TR AN B] ) weeereeremrsmrsenaenannannaens

AR ]



