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Effects of Total Panax Notoginseng Saponins on Survival of Retinal Ganglion Cells
in Adult Hamsters

WEI Li- na, ZHU Yong- hong, LI Hai- biao
( Department of Histology and Embryology, Zhongshan School of Medical, SUN Yat- sen University, Guangzhou 510080, China )

Abstract: Objective  To investigate the effects of tPNS on the survival of axotomized RGCs by intravitreal
injection. Methods  Fluorescent retrograde tracing method and quantitative anatomical techniques were used to
measure the densities of RGCs in all groups of adult hamsters. Animals were separated into 4 groups, which were
normal, ON axotomied only (no injection), treated with tPNS, and treated with sodium saline. Results In normal
retinas, the mean densities of RGCs were (1970 + 82)/mm?. At the 5th, 7th, and 14th day after axotomy, the mean
densities of RGCs decreased to (983 + 48)/ mm?, (788 + 44)/ mm?, and (216 + 37)/ mn?, respectively. In the group
treated with sodium saline, the results were similar to those observed in the no injection group. In the tPNS group,
the results were (1363 + 56)/ mm? (1169 + 70)/ mm?, and (477 + 25)/ mm?, respectively, which were different from
the no injection group or the sodium saline group (P< 0.05). Conclusions  tPNS could improve the survival of
RGCs during short term after axotomy in adult hamsters.
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Table 1 Effects of different concentrations of tPNS on the [5,12]
densities of RGCs on the 7" day after axotomy (x+s, cell/mn?)
tPNS (g/L) n Fast blue- labeled RGCs ’ [13,14]
0 6 76641 511 PNS
50 6 942+19Y
100 6 10454499 o ’
150 6 1169+709 ! ' ! !
200 6 11024592 o ,
One-way ANOVA for all groups: F=67.314, P=0.000; LSD-t tPNS RGCs
test: 1) Compared with 0 g/L group, P=0.000 ,5d7d14d RGCs
13% 12% 5% © tPNS
2.4 tPNS RGCs ) ;
tPNS , 5d7d
14 d RGCs 2, , tPNS RGCs,
RGCs , 69% 59% )
24% ,5 7d RGCs
19%, 14 d 13% tPNS
RGCs
, tPNS , 57 14d
19% 19% 13% 5d
(P< 0.05) 7d 14d tPNS  RGCs
, tPNS
2 tPNS 57 14d RGCs
Table 2 Effects of tPNS on the densities of RGCs after
axotomy on the 5% 7% and 14" day (xxs, cell/mm?)  IPNS RGCs
After axtomy  tPNSgroup  Sodium saling group No injection group ~ F P - ’ ot '
5d 1363+56Y2  984+367 983+48  127.276 0.000
7d  1169£70°2 766+419  788+44  108.373 0.000 ’ Ca*
14 d 47745592 213+339 216437  134.221 0.000 )
, tPNS RGCs

LSD test: on the 5" d, 7" d, and 14" d, respectively, 1) compared
with sodium saline group, P=0.000; 2) compared with no injection
group, P=0.000; 3) compared with no injection group, P >0.05.

3
RGCs (1970 +
82)/mn, 5714d RGCs
50% 40% 11% |
[11]
RGCs , RGCs

Ca*

[1] CUl U, HARVEY A R. At least two mechanisms are
involved in the death of retinal ganglion cells following
target ablation in neonatal rats [J]. J Neurosci, 1995, 15
(12):8143- 8155.

[2] KASHII' S, MANDAI M, KIKUCHI M, etal. Dual
actions of nitric oxide in N -methyl - D - aspartate
receptor - mediated neurotoxicity in cultured retinal
neurons [J]. Brain Res, 1996, 711(1- 2): 93- 101.

( 510 to page 510)



510

) 28

(5]

6]

[7]

(8]

(9]

[l

[4]

(]

6]

[]

[l

]

[10]

. HL- 60
[9]. , 2001, 17 (4): 402-

404.

caspase Hela [91. ,

2003, 19 (5): 521- 525.

OLSEN B B, BJORLING- POULSEN M, GUERRA B.

Emodin negatively affects the phosphoinositide 3 -

kinase/AKT signalling pathway: a study on its

mechanism of action [J]. Int J Biochem Cell Biol, 2007,

39(1):227- 237.

ARLT A, GEHRZ A, MUERKOSTER S, et al. Role of

NF -kappaB and Akt/PI3K

pancreatic carcinoma cell lines against gemcitabine -

induced cell death[J]. Oncogene, 2003, 22(21):3243-

3251.

LIU H M, YAN X, KIUCHI F, et al. A new diterpene

glycoside from Rabdosia rubescens [J]. Chem Pharm

in the resistance of

P S S S S S S S S G G G GOV SOV SOV SOV SOV SV

( 497 from page 497)
ROBARY S M, CLARKE D B, WANG Y C,
Effects of ocular injury and administration of brain -

et al.

derived neurotrophic factor on survival and regrowth of
axotomized retinal ganglion cells [J]. Proc Natal Acad
Sci USA, 1994, 91(5):1632- 1636.
KOEBERLE P D, BALL A K. Neurturin enhances the
survival of axotomized retinal ganglion cells in vivo:
combined effects with glial cell line - derived neuro-
trophic factor and brain- derived neurotrophic factor [J].
Neuroscience, 2002, 110(3): 555- 567.
ESCHWEILER G W, BAHR M. Flunarizine enhances
rat retinal ganglion cell survival after axotomy [J]. J
Neurol Sci, 1993, 116(1): 34- 40.
. [91. , 2005,
8(3): 197- 199.
[91. , 1998, 33(8): 467- 469.
KWAN C Y, KWAN T K. Effects of Panax notoginseng
saponins on vascular endothelial cells in vitro [J]. Acta
Pharmacol Sin, 2000, 21(12):1101- 1105.
] , 1998, 19(3):
175- 178.

: : NI :

(10]

[11]

[12]

[13]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Bull, 2000, 48(1):148- 149.

WU C, HUANG J. Phosphatidylinositol 3- kinase- AKT-
mammalian target of rapamycin pathway is essential for
neuroendocrine differentiation of prostate cancer [J]. J
Biol Chem, 2007, 282(6):3571- 3583.

CIECHOMSKA |, PYRZYNSKA B, KAZMIERCZAK P,
et al. Inhibition of Akt kinase signalling and activation
of Forkhead are indispensable for upregulation of FasL
expression in apoptosis of glioma cells [J].
2003, 22(48):7617- 7627.
BURGERING B M, KOPS G J.
control: long live Forkheads [J]. Trends Biochem Sci,
2002, 27(7): 352- 360.

REDAELLI C, GRANUCCI F, DE GIOIA L, et al.
Synthesis and biological activity of Akt/PLK inhibitors
[J]. Mini Rev Med Chem, 2006, 6(10):1127- 1136.

( )

Oncogene,

Cell cycle and death

S S O S S G SO M S SO SO Sy

2002, 11(4): 238- 239.
, . IBMX
[3]. ,2000,21(2):96-
99.
DAS A, GARNER D P, DEL R E A M,
Calpeptin provides functional neuroprotection to rat

et al.
retinal ganglion cells following Ca** influx [J]. Brain
Res, 2006, 1084(1):146- 157.

LIAO B, NEWMARK H, ZHOU R. Neuroprotective
effects of ginseng total saponin and ginsenosides Rbl
and Rgl on spinal cord neurons in vitro [J]. Exp
Neurol, 2002, 173(2): 224- 234.

RADAD K, GILLE G, LIU L, et al. Use of ginseng in
medicine with emphasis on neurodegenerative disorders
[J]. Pharmacol Sci, 2006, 100(3):175- 186.

[l 1

1.
,1999,19(4): 227- 229.
SK- N- SH [1.
, 2002,(2):46- 48.
L1
, 2004,26(3):212- 213.
( )



