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Effects of Panax notoginseng saponins on posthypoxic cell damage

of neurons in vitro

JTANG Kai-Yu', QIAN Zeng-Nian

{(Department of Pharmacology, Suzhou Medical College. Suzhou 215007, China)

AIM . To study cerebral protective mechanism
of Panar notoginseng CPNS .
METHODS: Cultured neurons of chick em-
bryo cerebral hemisphere were used as an in

saponins

vitro system for investigating the effects of
PNS. The hypoxic cell damage of neurons
cultured were induced by NaCIN. The levels
of adenocsine triphosphate (ATP) were deter-
mmed with HPLC, PNS was added 30 min
before, beginning or after hypoxia., RE-
SULTS: PNS 50 and 100 mg L' retarded the
break down of ATP of cultured neurons after
2-h bypoxia for 11.3+ 1.5 (P <{0.05) and
12.8 + 2.2 umol/g protein (P <C0.01), re-
spectively and accelerated the restoration of
ATP during 30-min recxygenation for 21. 0+
2.0 {P<70.05) and 22. 742. 6 pmol/g protein
(P<C0.01l), respectively. PNS also reduced
the release of creatine kinase (CK) from 754+
8 kU L~'/g protein to 52+ 6 (P<C0.05) and
41+3 kU L~'/mg protein {(P<0.01). respec-
tively and promoted the restoration of ATP of
neurons 20 h after hypoxia when administered
in the beginning of hypoxia from 13.04+0.9
pmol/g protein to 18 1+ 1.4 and 20.5+ 2.1
pmol/g protein (P <C 0.01 ), respectively.
PNS still promoted the restoration of ATP
from 13.0+4 0. 9 nmol/mg protein to 14.9 4
1.0 and 18.3 % 0.7 nmol/mg protein (P <C
0. 012, respectively and reduced (PNS 100 mg
L") the CK release of neurons 20 h after hy-

poxia even when added in the recovery.
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CONCLUSION: The protection against hy-
poxic damage of PNS was related to improving
enetgy metabolism, preserving the structural

integrity of neurons.
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Panax notoginseng saponins (PN3) dilat-
ed blood vessel, depressed myocardial con-
tratility, decreased oxygen consumption of
myocardium®’, and had anti-arthythmic ef-
fects®. PNS protected myocardium against
ischemia/reperfusion injury in the anesthetized
PNS had

some protective effects against cerebral is-
C5.4]

rat and in conscigus rabbit®-",

chemia/reperfusion injury The present
study was to investigate the effects of PNS on
posthypoxia cell damage of cultured neurons,
to provide a further understanding of its cere-

bral protective mechanism.
MATERIALS AND METHODS

Reagents PNS, a vellowish brown powder, with
7 stains by thin layer chromatography. containing to-
tal saponins content more than B0 % was supplied by
ATP-
Bovin serum albumin was from
Shanghai Biochemical Reagent Factory. Dulbecco’s
phosphate bulfered saline without Ca’* and Mg?~,
NaCl 136.75. KCl 2. 68. Na;HPO, 8.10, KH.PO,
1.47 mmol L™'. The other reagents were all of AR.

Neuronal cultures Chick eggs (Leihorn} were

Guanxi Institute of MNature Materia Medica,
Ma, was from Sigma.

purchased f[rom Nanjing Agricultural Chemistry
Machinery Factory.

Primary neurcnal cultures were obtained from the
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cerebral hemispheres of 7-d old chick embrve™'.

Hemispheres were cleared from the meninges.
Syueezed through a sterile nylon sieve (pore 41) um?,
turther dissoctated by trituration. and seeded into
pulylysine-coated Falcon dish {60 mm diameter’ con
taning culture medium 5 mL with a cell density af ap-
proximately 10° cells em ¢,  The culture medium con-
sisted of 81 "y Dulbecco’s modified Eagle medium
{DMEM. Gibco) with sodium pyruvate, 1 g L' glu-
cose, 20 Y heat-inactivated fetal calf serum (Divisicn
of Cranial MNerves, Suzhou Medical College affiliated
First Hospital by gentamycine 40 kTJ 17! and ampicillin
125 mg L™ Cultures were incubated grown at 37
in humidified 95 % air+5 % CO,.
um was changed after 3 and & d of cultivation,

The culture medi-

Hypoxia and recovery Cytotoxic hypoxia was n-
dured after 6—7 d in culture by adding NaCN to the
culture medium to give a final concentration of 1 mmol
L7 After 120 min, the medium was replaced by a
NaCH-free medium when the cells should recover from
hypoxia. Metabolism of the cells was stopped by
rinsing the cells 3 times with ice-cold buffer solution
{Dulbeccos phosphate buffered saline without Ca®?
and Mg‘” ).

Extraction and determpination of ATP and protein
The cells were suspended in perchloric acid 0. 3 maol
L™ containing edetic acid 1 mmol L™, After homog-
enization (teflon homogenizer, 4 C) the suspention
was spioned at 12 00G~ g for 20 min. The pellet was
used for determination of protein content of the ¢ul-
ture. The supernatant was neutralized with a mixture
of KOH, KCl. and imidazole (1.5. 0. 3. and 0. 4 mol
L™y respectively), aod the precipitate of KCID, was
removed by ceotrifugation. The ATP in the extract
was determined with HPLC ( Waters) with a M3S1¢
pump, a USK injection system coupled to a detector
and Zorbax ODS column (250 mm < 4. 6 mm TD 7 um)
with a precolumn. The mobile phase consisted of
KH.PO,-Na,HPO, 1. 15 mol L7! bufier (pH 6. 85).
The flow-rate was 1 mL mio™", This was a modifica-
ATP was detected by UV

The protein content of the cul-

ticn of the procedure™®,
detector at 254 am.
ture was measured colorimetrically™® with bowvine
serum albumun as a standard.

CK in the cul-
ture medium was determined with the Monarch Chem—

Determination of creatine kinase

ISTTY systerm.

Drug PNS was dissolved in redistilled water.
This <tock solutivn was added to each culture dish
conraming culiure medwm 5 mL. giving final PNS
PNS was added ar

30 min before, beginning or after cyteroxic hypoxia.

concentration of 30 or 100 mg L7,

Countrol cultures received an egual velume 0.2 ml of

distilled warter.
Statiskics

ANOVA, group 7 test was used.

The results were represented by

RESULTS

Effects of PINS on ATP of cultured neu-
rons Prehypozxic addition of PNS 50 and 100
mg L' retarded the breakdown of ATP. and
accelerated the restoration of ATP during 30
min reoxygenation (Tab 1.

Tab 1. Effects of PNS on ATP levels and CK release
of cultured meurone. n=%5—6, ¥ts.
P 05. “P<l0. 05, “P<I(. 01 vs control.

PNS/ ATP, Proteio, CK.
mg L7} pmolf mg/dish kU L~/
£ protein g protein
Him /Ry PNS was added before hypoxia
D 9.5+1L.0D 3. 3310. 06
50 1L 31+ 1.5% 0.2040.04
100 LA a4 0.3 x0.05
Hizu/Ryw PNS was added before hypoxia
8] 16.1+2.5 . 45+0.05
50 21.0+2.0" 0.474+0.03
100 22.71+2.6° . 41+0 04
Hl:‘“-"’RlZCII
PNS was added at the beginoing of hypoxia
Q 13.040. 9 0. 3940, 04 75+8
5N 1B 114 0.4240.05 53t
100 20, 54 2.1° D.47==0.03 4147
HTZ"""RJEI\E
"PMS was added at the beginning of recxygenation
0 13.0=0.9 0.3940.04 758
30 4. 941, 0° 7. 4220, 03 694+ 10"
100 18. 3+, 7° 0. 4540 03 5313

Hl:l}-“‘Rl:! le':""RJ-H lea”R]:nu: D. 3Uu and 1200 min
repxygenation after 12N-min hypoxid.
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When administered in the beginming of
hypoxia or tecovery. PNS raised the ATP
level in the cultured neurons (Tab 1),

Eifects of PNS on CK release in culiured
peurons When given at the beginning of hyp-
oxia, PNS (50 and 100 mg L.~ markedly di-
minished the levels of CK in the culture medi-
um 20 h after hypoxia. PNS 100 mg L~ but
not 50 mg L™! also reduced the release of CK
from newrons 20 h after hypoxia even when

given after hypoxia (Tabk 1).
DISSCUSION

The present study showed that PNS had
beneficial effect on the energy metabolism af-
ter hypoxia/reoxygenation in the cultured
The ATP enhancing effect seemed
to the more pronounced with increase of FNS

neurans.

doses though we did not try to evalvate a con-
We
sumed that these ellects had something to do
with Na*-K*-ATPase activation of PNS“',
PNS acttvated Nat-K*-ATPase,
leading to a reduced Nat-Ca®* exchange.

centration-response relationship. as-

Because

meantime . keeping polarization of the neu-
Thus,
tions of PNS-treated neurons are reduced,
The results indicated that the CK levels
were raised significantly in the culture medium

ronal membrane, energy consump-

at 20-h recovery after 2 h hypoxia. It was al-
most twice as much as CK levels of the normal
control (38.6+1.8 kU L~!/g protein) which
indicated the structural intergrity and mem-
brane stability of neurons was severely dam-
aged. PNS significantly inhibited the neurons
CK release in a dose-dependent manner and
the corresponding increase of ATP contents of
It was confirmed that PNS had the

protectton against hypoxic damage.

neurons.
Unfortu-
nately. there was no sufficient assessing the
effects of BNS on morphological change of
neurons in our study.

In conclusion. the results showed that
the protection against hypoxic damage of PNS
was telated to improving energy metabolism,

pteserving the structural interity of neurons.
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Pharmacokinetics of ceftizoxime in renal failure patients

without dialysis

LI Ping, CAI Qing'. GAO Shen, LIU Gao-Lin, CUI Ruc-Lan', YANG Xiac-Yan'

(Clinical Pharmacology Unit;
Shanghai 200433, China)

.AIM. To investigate the pharmacckinetics of
ceftizoxime (Cef) in renal failure patients
without any dialysis and supply 1he basis for a

“MATHODS: Cef in

plasma and urine was assayed by HPL.C. RE-

SULTS: After injecting Cef 16.7 mg kg !

Cef concentration in blood was described as a

suitable clinical regimen.

2-compartment open model. The main phar-
macokinelic parameters were V; 0.55 + 0. 17
Lkg 't AUC 8794+ 460 mg L' h: C7 27+11
mL kg 'h™'. Tl was 154 h. CONCLU-
SION: Ti; in renal failure patients was about

10 times longer than that in normal volun-
teers. The clinical regimen should be adjust-
ed in renal failure patients with infection,
either prolonging the interval between Cef ad-

ministration, or decreasing Cef dosage.
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Ceftizoxime (Cef) is a potent, p-lacta-
mase stable cephalosporin of 1the 3rd genera-
tion. against a wide specirum of Gram-posi-
tive and -negative bacteria’”, Since Cef is
eliminated mainly through urinary route, re-
nal function plays a major role in ils elimina-
tion'®.  This study was to invesligate 1he
of Cef in failure

palients withoul any dialysis and 10 design a

pharmacokinetics renal
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