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Effect of ginsenosides against anoxic damage of

hippocampal neurons in culture’

WANG Fu-Zhuang. DING Ai-Shi, LIU Zhen-Wei
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Basic Medical Sciences. Academy of Military Medical Sciences, Beijing 100850, China)

AIM: To study the protective effect of gin-
senosides (Gin ! against anoxic injury in brain
METHODS; On d 12 after plating of
the hippocampal cells from newborn rat, the

cells.

cultures were exposed to anoxic atmosphere
{85 ¥ N.+5 % CO.) for 4—24 h,  The cel-
lular morphology, survival rate, and effluxes
of lactate dehydrogenase (LDH) and K* from
RESULTS: After 24-h
anoxia, the survival rate of cells was de-
creased from 92 X+ 4 % hefore anoxia twa
1.0 %+2.0 % the effluxes of LDH and K*
were increased from 2. 31+0.6 U L™ 'and 5.56
+ 0.16 mmol L™! before anoxia to 3645 U
L™ and 8.5 4 0.7 mmol L~', respectively.
In the Gin group exposed anoxia for 24 h, the
survival rate of cells was 4 % 44 ¥ ; the ef-
fluxes of LDH and Kt were 3043 U L™' and

cells were observed.
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All these
changes were lower in Gin group than those of
CONCLUSION: Under anoxia the

cultured hippocampal neurons were seriously

7.94 0.8 mmol L™, respectively.
cantraol,

damaged, which may be protected by Gin,
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Ginsenosides (Gin), the main active com-
ponent of ginseng. potentiated the nerve
growth facter-mediated nerve fiber production
in organ cultures of chicken embryonic dorsal
root ganglia and sympathetic ganglia®’, The
crude saponin fraction of ginseng root had a
proliferative effect on neurite extension of pri-
mary cultured neurons of the rat cerebral cor-
tex'.  The Gin has the protective effect

against acute cerebral ischemia/reperfusion

L3
.

injury in rats QOur previous data showed

that the Gin delayed the onset of irreversible
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anoxic damage » markedly improved the recov-
ery of the population spike, and had protective
effect against acute hypoxia of rat hippocam-
pal slices™. In the present paper we studied
the protective effect of Gin against acute anox-
ic injury of hippocampal cells.

MATERIALS AND METHODS

Gin {(ginseng stem-leaves saponins, Kuandian
Pharmaceutical Factory. Dandeng) was dissolved in
Eagle’s MEM (10 g L™') and filtered,

%3 Hippocampus was isolated from

Cell cultures
31-d Wistar rats and incubated at 36 T in 0.2% %
trypsin fer 30 min. The tissue was dissociated by
gentle passage through the tip of a flame-narrowed
Pasteur pipette. plated in 35-mm collagen-coated dish-
es {Falon) at a density of 1. X 10° cell L™! and cultured
at 36 T in 5 % CO,+95 % air.
94 % Eagle’s MEM, 5 %% horse serum and 1 % nutri-

On d 3. 5 -fluoro-2'-deoxyuridine

Medium contained

ent supplement .
15 mg L™ ' and uridine 35 mg L™ were added to inhibit
further growth ¢f the nen-neuronal cells. Cultures
were fed twice a week by replacing 5¢ % medium with
fresh medium.
Immunocytochemistry
12 were immunostained using the antiserum of neuron-
specific enclase (MSE) according to method of ABC
({ Vectastain ABC elite Kit, Vector Leboratories ).
Under & phase-tcontrast microscope 100 cells were

Hippocampal cells on d

counted.
Anoxia

into control and Gin group.

Hippocampal cells on d 12 were divided
In Gin group cells were
The final
The control

pretreated with Gin {or 24 b before anoxia-
cencentration of Gin was 100 mg L™
was added with equal volume of Eagle’s MEM.
Anoxia was carried out with 95 % N, —+5 % CO:in &
humidified atmosphere at 36 T for 4. 2, 12, and 24
h. Viable celis were counted with phase-contrast mi-
crascopy (Japan. NIKON?} from 50 micrescopic fields
( magnificaticn < 200) after Trypan blue stain
(0.4 ¥, 3 mink

Determination of lactate dehydrogenase ( LDH )
and K™
were pooled der each greup LDH and K+ were deter-
mined by autosnalyzer (Impsct 400. United Gilford

After anoxia for 4 — 24 h. media sampies

Co) and flame pbhotometer {Flame-30c. Japan Spec-

trophoto ).
Statistics

test for differences between control and Gin groups.

Statistical analysis was done using

RESULTS

Morphology of 12-d old cultured hip-
pocampal cells, most neurons were pyramidal-
or polypolar-shaped with high refractile and
stereognaostic, interconnected by a rich fiber
network. Immunchistochemically for eno-
lase, NSE-positive neurons and fine dendrites
were identified clearly. The stained neurons
comprised more than 90 % of total cells
(Fig 1. Plate 1).

Effects of amoxia The swollen neurons
at 4 and 8 h were 18 % and 85 % of total
cells, respectively. The refraction was lost in
part of neurons and some of them became vac-
uclated (Fig 1C).
neurgnal membranes were ruptured, processes
were disintegrated, and finally cells died (Fig
1E). Almost all neurons were dead after
anoxia for 24 h (Tab 11}.

The effluxes of LDH and K* into the
bathing medium were gradually increased
(Tab 1).

Protective effect of Gin
incubated with Gin maintained original mor-

After 12-b anoxia, most

Most neurons

phology when exposed to anoxia for 8 h. A
distinct glow surrounding the neurgnal body,
nucleus. and nucleolus was seen clearly. At
4 and 8 h about 6 % and 43 % of total cells
became swollen. respectively (Fig 1D). The
neuronal damage induced by anoxia for 12 h in
Gin group was less than that in control (Fig
1F)>. In the Gin group, the survival rate of
cells was higher than that in contrsl group
(Tab 1). In Gin group, cellular effluxes of
LDH and K* induced by angxia of 4 — 24 h
were lower than those in control group
(Tab 13,
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Tab 1.
n= 500 for survival, T*s.

LOH, K* efflux. and survival of hippocampal neurens after anoxXia.
PP<0. 05. “P<C0.01 vs control.

=25 for LDH and K* efflux,

Afrer anoxia

G Before
roups anoxia 4h & h 12h 24 h
LDH (U L™
Control T 2.340.6 14.540.8 19.24+0.8 26.7+1.2 36+5
2.440.4 11.4+1. 1" 16.84 1. 4° 23.5=1. 2 nst3t
K*{mmol L™}
Control 5.56+0.16 6. 004 0. 14 §.68+0.23 7.7+0.3 B.540.7
Gin 5. 5740.11 5.7240.13" §.10+=0. 10F 7.040.3%" 7.940.8"
Survival (%)
Control 9244 83.3+2.7 55+86 23+5 1L.0+2.0
Gin 9213 874 5846 2748 444
rons are very low. but it was obviously in-
DISCUSSION creased after anoxic damage™. In our experi-

In the present study we developed the dis-
saciated cell cultures of hippocampal neurans
from new born rats using split inhibitor to
suppress proliferation of non-neuronal cells.
NSE
proved that the neurons occupied more than
50 ¥ in cultures of 12 d, and considered that
it was relatively pure neuronal cultures. Our
results showed that the cultured hippocampal
Neurons were very sensitive to anoxia and the

From the immunocytochemistry, it

morphological changes induced by anoxia were
similar to those observation on anoxic damage
of embryonic hippocampal neurons™., These
results also proved that anoxic damage of hip-
pocampal neurons from newhorn rat was very
severe and more serious as the time of anoxia
went on. Whereas the morphological changes
of cultured neuron pretreated with Gin were
improved and the number of survival cells was
These

lindings directly proved that Gin had protec-

higher than those of anoxic control.

tive effect on hippocampal cells during anoxia.

As a stable enzyme marker. LDH is plen-
Under nor-
mal conditions, the efflux of LDH from neu-

tiful 10 central nervous system.

ment on the efflux of LDH and K*, the results
measured were similar to Sher’s report™,
With the prolongation of anoxic time, the in-
creases of LDH and K* effluxes were corre-
sponding to the loss of surviving cells in cul-
ture., which indicated that the permeability of
the membrane of hippocampal neurons was in-
creased and the severe damage of cerebral cells
did exist.
during anoxia was correlated to anoxic mem-

The elevation of extracellular K*

brane depolarization of neurons®®. For the
effluxes of LDH and K* were suppressed in
Gin-treated cells, it seems that Gin can protect
neuronal membrane against anoxic damage,
These findings also confirmed that the protec-
tion of ginzenosides on post-anoxic recavery of
synaptic transmission'” was associated . with
decreased K* efflux. preventing from anoxic
depolarization in hippocampal neurons.

In summary, the present results showed
that the Gin can attenuate the morphological
changes of hippocampal neurons induced by
anoxia. mmprove the cell survival and reduce
the effluxes of LDH and K* during anoxia. It

suggests that the Gin exerts direct protective
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effect on cerebral cells during anoxia. As to
the underlying mechanisms of this protection,
further investigation would be needed.

genation following chronic bypozia in neuronal cell
cultures. MNeuroscience 1992: 47; 975 —84.

10 Raberts EL Jr, Sick TJ. Glucose enhaneces recovery of
potassium 1on homeostasis and synaptic excitabiliry after

anaoma 10 hippocampal slices.

REFERENCES

4 47 1. Bram Res 19925 §70: 225—30.

Takemote ¥, Ueyame T, Saito H, Hario 5, Sanada

Shoji J, et @l. Potentiation of nerve growth facror-medi- AEBTNMADLIEERE RIS ER

ated nerve fiber production of organ cultures of chicken é; >
embryonic ganglia by ginseng saponins: strucrure-activity . v K *
EFRA, TR L. MW  (EEEFB ¥R

relationship. Chem Pharm Bull 15845 32, 3128—33. —
Sugaya A, Yuzunhara M, Tsuda T. Yasude K. Kapware A EEH TR Em=E, JtH 100850, P EH)

K, Sugaya E. Prohieracive effect of ginseng saponin on

neur:e lextensmn opr:marh};IcultuTIdg;;ur::s f:r;hea:[at A E Hg= 1%% }\g_% ﬁ:ﬁﬁéﬁ] Mﬁiﬁﬁ E"J‘ﬁ-{
cerebral cortex. Thno| IMAaCcH 3 = —81.
o . & #12 d HBEETARETS %

Chu GX, Chen X. Anti-hpid peroxidation and protection

of ginsenosides against cerebral 1ache me-reperfusion - N.+5 % CO,J14—24 h, HE l’\é—%ﬁ:gﬂﬁﬂﬂ-
jures 1m rats. Acta Pharmacol Sm 1950, 11. 119—23. Eﬁﬁ%ﬁﬂ%%%- ﬁ?ﬁg& LDH ﬁ K+ﬁiﬂj
Tao SX, Ding AS. Wang FZ, Li ¥D. Protective effect

of ginsenosides on anoxic injury in bippocampal rat, EAJE{‘E %ﬁ ﬂizd h E-' Rj'ﬁéﬁ]&ﬂﬁﬁ$
Chin ] Appl Physiol 1992; 8 2. MELEEIS2 Mt+4 XBFELO %t2.0 X%;
Weng FZ, MNelsen PG, Fitzgerald SC. Hersh LB. Meale LDH #i1 K' I E B4 % H2.31+0.68 U L~'#1

EA. Cholinergic function in cultures of mouse spinal
. 560. - - 8.
cord neuron, J Meurosei Res 15903 25, 312—273, 5.56+£0- 16 mmol L igisﬁ:l:s UL *HB 5

Ding AS, Wang FZ. The growth characteristics of new- +0. 7 mmol L7 Jﬂjlﬁ‘! f\.ﬁ%ﬁ"iﬂﬂﬂﬂﬁ?ﬁ

barn rat hippocampal neurons in serum-free media. gﬁg‘i % +4 % ; LDH ﬁﬂj %ﬂg?ﬂgia UL,
Chin J Cell Bicl 1953 15: 88—90. _ 1

Rothman S, Synaptic activity mediates death of K ‘g%yg 7.940.8 mmol L. _’iﬂ:j"ﬁm*ﬂ
hypoxic neurons.  Sceence 1983 220, 536—7. H:a ' k%—%ﬁﬁ%ﬁﬁﬁ Hﬁﬁ‘.ﬁﬁ~ ﬁiﬁ }\.

Kobh J¥., Choi DW, Quantitative determination of g%ﬁ ﬂ:ﬁ ﬁﬁg ﬂﬂﬁﬂ%jﬁﬁ m )H;H; .

glutamate mediated cortical neuronal injury in cell culture

by lactate dehydrogenase efflux assay.

J Neurosei Methods 15821 20; 53— 90. < ##id _)‘_\?: HEA G, i‘g'_—%; BHEN

Sher PK, Hu 5. Neuroprotective effects of graded reoxy- éﬁiﬂﬁ

Information for authors

Acta Pharamecol Sin 1995 Jan: 16 (1): 3—16.
Br Med ] 1951 Feb §; 302 (§772);: 338—41.
N Engl T Med 1951 Feb 7: 324 (6);: 424 —8.


http://www.cqvip.com

