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Effects of saponins of Panax Notoginseng on energy metabolism and mitochondrial res-

piratory function of brain in oxidative damaged rats

WANG Bi-jiang, CHEN Jian-hong, LIU Song-qing (Department of Pharmacy, Southwest Hospitab Third Military M edical University,
Chongqing 400038, China)

Abstract: Objective To observe the effects of saponins of Panax notoginseng (PNS) on the brain energy
metabolism and mitochondrial respiratory function of oxidative damaged rat model mimic to Alzheimer disease (AD).
Methods Oxidative damaged rat model mimic AD (AD group) was established by injection of dihydwoxy fumaric
acid (DHF) and FeCI3-ADP into the left lateral ventricle of rats. The contents of adenosine triphosphate (ATP),
ademosine diphosphate (ADP), adenosine monophosphate (AMP), and phosphate creatine (Pcr) in brain were de-
termined by high perfomance liquid chromatography (HPLC). The mitochondrial functions (R3, R4, P/0, and
OPR) wemr observed by Clark oxygen electinde method . The difference in the above parameters in rats in the control
group (injection of saline), model group, and administration group (injection of PNS) was obsewved. Results
The levels of ATP, Pcr, and R3, R4, P/0, and OPR of rats in AD group were significantly lower than those in the
contwol group (0. 9% NaCl instead of DHFFeCI3-ADP), bhut those in PNS goup were higher than those in the AD
group. Conclusion PNS can improve brain energy metabolism and mitochondrial function of oxidative damaged
rats, suggesting that PNS could be used for the treatment of AD.

Key words: saponin of Panax notoginseng; oxidative damage; brain; mitochondrial; energy metabolism

’ . . ATP ,
’ AD ,
) AD
) AD
[y , AD
) (alzheimer dis-
ease, AD) (2 [3~7] , 1
(saponins of panax notoginseng, PNS ) L1 % AR ARGEE AD k A A
Wistar 25 (
(1964—), , .
+ (023)68754000—73120 7 (20010)g,

:2003-03-01; 1 2003-09-12 . [8 9 s



400

26

0 8 mm ( Do , ,
(DHF) (2 4 mmol/ 1.)-FeCl3(43 nmol/ L)>-ADP
(156Mmol/ ) 51V 2d 1, 3
L2 ka4
(Nomal Control NC) . (AD).
(PNS), 6 . s
DHF-FeCI3- ADP, 1 )
80mgkg '*d ' PNS,
PNS 3,
L3 R ALRE 5 &
, 225 mmol/ L. V75
<1 mmol/ L EDTA .25 mmol/ L Tris. 0 25%
10ml (pH 7 4, , 00X g 10 min,
12 000X g 15 min s 2 . 200
] s s Lowry
L4 ZAARFR IxH] Fah M2
ar v (RCR).
(OPR) Clark U
25ml 1 min 5 nmol/ L. 5
mmol/ L. 201, 2 min 45 mmol/ L
ADP10 1, r (r3, ADP (
) IV (R4). RCR=R¥ R4 P/ 0=
ADP / il ; OPR= P/ OX R3.

1.5 ATP.ADP. AMP. % B2 LB (phosphate creatine,

nmol/ L.

PCr) &= M| €
[17] , ,
, (200£20) mg
0 42 mol/ L, 2 0 ml ,4°C 6000 v/
min 5 min, 1ml 1% 10~1 1 mol/
L , 10 min, , 0 45
Mm , . 220 mmol/ L. KH,POy/
KHPO4 ,pH 6 5¢ ).
: A=210 nm L3 ml 20~25 C, 10 M1,
.6 #“its
X*ts , SPSS11.0 ,
FISD
2
21 AL ATP $4269% 1L
1 , (AD DATP  PCr
(P<<0 05), ADP (P< 0 05). (PNS) ATP
PCr (P< 0 05), AMP
(P<<0.05), ADP (P>005.

22 AR R AL H T AL

2, R3. R4 P/ 0.OPR
(P<0.05). . R3. R4.P/0. OPR
(P0.05), RCR

1 ATP. Pcr
(x*ts)
Tab 1 Effects of saponins of Panax notoginseng on the levels
of ATP and Pcr in the brain of oxidative damaged AD
rats (“mol g°d) (x ts)

Graup ATP ADP AMP PCr
Control 3.01440. 294" 0. 634=0. 074 * 0. 2831-0.024 " 3.945+0.606 *
AD 1. 47910. 134 1.2710. 083 0. 62740.085  2.170=£0.250
PNS 2.419£0. 275" 1. 198%0. 053 0. 34840.038 * 4.189+0.584 "

ATP: Adenosine triphosphate; ADP: Adenosine diophosphate; AMP: Adenosine
mmphosphae; FCr: Phosphate creaine. *: P<Q05 vs AD grup
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Tab2 Effects of saponins of Panax notoginseng on mitochondrial respi-
ratory function of oxidative damaged AD rats (R3, R4 and
OPR: nmol Oy/ min° mg° pro)

Graup R3 R4 RCR P70 OPR

Contol  57.1546.9 " 23.92+4.% " 2.8+035 18040.20" 102.3849.93 "
AD 4314449 1617536 2.7+031 130£0.09 44.671+8.09
PNS 50.25+4,47 % 23.8242.61 F 2.RFTQ12 17740.13F  88.78+10.36

R3: The third respiratory date 3; R4: The forth respiratory state; RCR:
Respiratory control rate; P/O: Phogphor oxygen; OPR: Oxygenated

phosphate rate  *. P<0.05, vs AD group
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