e Xiao Pingpu, Jiyu Tian and Min Deng, from Beljing
University, proved that CGs inhibits apoptosis &urons
In middle brain, particular cells in cerebellundan
neuroblastoma induced by TNand MPP (neuro-
poison) by the methods of microscopic study, flow
cytometry, DNA ladder and so on.

« The anti apoptotic effect relies on the factg (b&s
reduces the intracellular €aintensity, decreases reactive
oxygen species (ROS), maintains membrane potexitial
mitochondria at a high level, inhibits Caspas@igéting
apoptosis) and activates Bcl-2 (inhibiting cytaohe C
release from mitochondria).



CGs Inhibits

Caspase—3 activity
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The activity of intracellular caspase-3 in TNffeated group
IS 5 times high as normal group. CGs inhibits tleeeased
caspase-3 activity induced by TNk a dose dependent

manner . 5



Antl apoptotic effect of CGs
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After incubation with TNFa, approximately 42.9% of the cells underwent
apoptotic death. Treatment with echinacoside (1, 10 or 100 Mg ml-1) decreased
the cell death rate in a dose—dependent manner (cell death rate was 32%, 20%
and 3% respectively.)
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When apoptosis initiates, DNA is cut into fragmerg by
activated endonucleasethese fragments forms DNA ladder in

electrophoretogram The longer the ladder is, the more neurons
die.



Control

TNF CGs+TNF

TNF 41 INF iR BH 4
Img/1 10mg/1 WOmgfl

The DNA ladder In
CGs treated group is
much shorter than
TNF group,

Less fragmentation
of DNA induced by
apoptosis.

Dose dependent.



Flow cytometry analysis(apoptotic rate)
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TNFa + CGs 10mg/L TNFa +CGs 100mg/L



CGs maintains mitochondria membrane potentia
at a high level

Redfluorescent:
high potential
Greenfluorescent :
low potential
red/green ratio
Control: 5.97 0.21
TNF :0.35 0.02

CGs resumes
mitochondria
membrane potential

at a high level

Normal control MPP+

MPP*  CGslOmg/L

MPP  CGsLOOmg/L



CGs Increases monoamine
neurotransmitter in mouse brain

2.5
2 E control

15 | B CGs 200mg/L
' [0 CGs 400mg/L

dopamine S5HT noradrenlin

CGsincreases the amount of noradrenalin and 5HT in the
hypothalamus. P<0.01



CGs Increases monoamine
neurotransmitter in mouse brain

N

NA : noradrenalin DA : dopamine DOPAC : dihygyphenylacetic acid

CGs Increases monoamine neurotransmitter in
mouse brain striatum and limbicus.
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e Effects of CGs on Anti-aging and
Anti-fatigue

11



CGs increases DNA content in some organs
DNA b g/100mg

LHES m control
160 s
140 | O CGs 62. Smg/kg
100 | W CGs 250mg kg
BO |
60 |
40 |
20 |
heart brain liver kKidney

CGs 250mg/kg does not change DNA content in heart and brain
but DNA content in liver and kidney remarkably increase
(liver 14.2% P<0.01; kidney 16% P<0.01)

DNA content in the liver and kidney of CGs treated
senile mice (induced by D-galactose) is remarkably

higher than untreated mice .

. Study of the effect of CGs on antiaging
Biophysics 2004, Vol.20 No. 3 12



STUDY OF ANTIAGING MECHANISM OF ECHINACOSIDE

Scaveng free radicals ('OH), (0)) and (L )

scavenging rate %

80
60
40

20

0 =6 5 100 150 200 250 mg

et al.

Biophysicas Science Vol.20 No.3 Jun . 2004
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CGs scavenges free radicals in gorgans

ROS
- B control I CGs

B model B Vit E

heart liver kidney brain

CGs scavenges free radicals in the heart, liver, kidney and brain.
the effect is similar to Vit E. Compaired with control group, P<0.01.

et al.
Study of antiaging mechanism of echinacoside
Biophysicas Science Vol.20 No.3 Jun . 2004
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* The polysaccharides and mannitol form Cistanche
deserticola increasexyproline and collagenous
fibril contentin the skin and delay skin decrepitude.

« lipofuscinein the cardiac muscle decreases from
32.4U/g (control) to 10.3U/g.

« Spleen weighincreases from 0.279/100g body
weight (control) to 0.35-0.37g/100g .

Xue Dejun et al: Study of anti aging componentsist&hiche
Journal of Chinese traditional medicine 1995, 2@&7-689
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CGs protects cardiac muscle from ischemia

0.8

0.6

CGs protects cardiac muscle from ischemia

ST segment elevation mV

0.96
0.82

0.57

0.45

ischemia control CGs 125 CGS 250 Red Sage

18
16
14
12

10

infarction volume %
17%
14.1

12.8

13.2

ischemia control CGs 125 CGS 250 Red Sage
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Cistanches Tubulosa increases cold tolerance In
Yang insufficiency model

Survival time (min)

120
100
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40 -
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0 -

model CGs Normal

2003 21 4
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Zhang Hongquan studied t
polysaccharides on “stagnatec

ne effect of Cistanche
liver and deficient

spleen” model induced by CLI

"he result showed

that the symptoms agfoor appetite and weight loss

In the model are improved by Cistanche and the high
GPT and GOT level is remarkably reduced
Indicating a hepa-protective effect of Cistanche

polysaccharides.
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He Welireported that both Cistanche
deserticola and Cistanche tubulosa have androgen-

like effects. The two species may @ltrease the
weight of seminal vesicle and prostate gland

of a castrated mouse€istanche deserticola also
decreases the weight of adrenal gland. The same
effects can be noticed in normal (without
castration) mice or rats. Further study confirmed
that the active component for this effect is the
phenethyl glycoside: acteoside.
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Anti-oxidation
Rescue neurons from apoptosis
Enhance memory

Enforce Physical Quality And Antagonize
Fatigue

Regulate Immunity
Other effects
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e Anti-oxidation
 Rescue neurons from apoptosis
 Enhance memory

* Enforce Physical Quality And Antagonize
Fatigue

 Regulate Immunity
e Other effects

21



Anti peroxidation of lipid and anti-radiation effect s
of Cistanche glycosides

Effect of CGs on SOD activity in Effecgoof CGs on MDA content in
Co® radiated mice red blood cells CO™ radiated mice liver cells
SOD u/ml MDA nmol/ml
Kk 2r
600 r 1.8 sieske ek
ek S 5
500 F sk 1.6
1.4 F
400 | 1.2 F
1 -
300 f
0.8 F
200 | 0.6 F
0.4 F
100 F 0.2 F
O 1 L L U [ L 5 1
normal radiated CGs CGs normal radiated CGs CGs
125mg/ kg 250mg/kg 125mg/kg 250mg/kg
SOD activity in radiated group Compared with normal group, MDA in radiated
decreased to 46, 8%. SOD in CGs group liver increased 24, 3%, while only incresed 8. 4%
increased 52. 1% and 52. 4% when compared and 17.9% in 2 CGs treated group, closely to the
with radiated group. *®%P<0.0l normal lewvel.#**k P<0.01.

Li Linlin, etal. Xinjiang Medical College Urunain 830054
Journal of Chinese Medicine 1997, 28 364-367
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Protective Effects of Cistanche Glycosides on Cereélr
Ischemia-reperfusion Injuries in Awake Mice

Effect of CGs on protecting ischemia Effect od CGs on infarction
/reperfusion damage in the brain volume in ischemia/reperfusion

infarction

activity B pseudo O Ginkgo o, H pseudo O Ginkgo
5l /P B CGs 80 HI/P E CGs
45 70
40
_ 60
35
30 50
25 40
20 30
15
20
10
5 10
0] 1 1 0 1 1
S0D MDA NOS 3h 24h 48h
CGs decreases the activity of NOS, The infacted volum in CGs group is much less
enhances SOD, low down the content of MDA. than tha’f- in models at 3, 12 and 48 h after ischemia
peudo: pseudo operation; reperfusion. P<0. 01
[/P: ischemia/reperfusion The efficacy is almost same to Ginkgo.

Meng Xinzhen et al.
The PLA 23 Hospital, Urumugqi, Xinjiang, 830006;
Department of Pharmacology of Xinjiang Medical Cg#e
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Inhibits intracellular reactive oxygen species (ROS
Induced by MPP

The intensity of
fluorescence
represents
Intracellular ROS

ROS In apoptotic
model induced by

MPP+ is very high .
CGs reduced ROS In
a dose dependent
manner.

MPP" CGs10mg/L MPP CGs100Mg/L 25

Normal




Anti-oxidation
Rescue neurons from apoptosis
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Enforce Physical Quality And Antagonize
Fatigue
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CGs enhances memory

normal animal model

memory recall impairment induced by alcohol

memory acquiring impairment induced by scopoiemi
memory consolidation impairment induced by sodniimte
kidneyYanginsufficiency induced by hydrocortisone
dementia induced by focal cerebral ischemia apédnfusion
Senile induced by D-galactose
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Potency time

error/ 5minutes
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Electric Maze test

Reaction time

Correct reaction rate
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CGs200mg/ kg vl CGs mg/kg piramitammg/ kg

1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 day

Water maze The reaction time in normal controlig is 100%.
CGs reduces the reaction time (swimming from gtantt to the safe
end point) . The efficacy is better than piracetam.
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CGs improves memory in memory consolidation impairmed model

latency (S) induced by sodium nitrite

250

L3 S

200

150

100

50

O normal model piracetam CGs CGs CGs

step down test 600mg/kg 400mg/kg 200mg/kg 100mg/kg
compared with model group  kP<{(). 05 *%P<0. 01

31



Effects of CGs on learnin

second
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Step down test

0.

error/omin

&

o

B

normal

(.
]

model
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* P<0. 05

*

CGs
100mg/ kg

* *P<0.01

s

CGs
200mg/ kg

Impairment in Kidney Yang Insufficiency
mice Induced by Hydrocortisone

e
*
Cgs
400mg/ kg
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Effect of CGs on memory of demented mice induced
by focal cerebral ischemia and reperfusion

correct rate %

100
80
60
40)
20

0

|

compared with model .

i Dseudo operation

e piracetam
—l— CGs 100mg/'kg

2

#=P<0. 05

3
*k P<0.01

il model
CGs H0mg kg
—@— CGs 200mg./ kg

4 daw
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CGs improves memory in galactose induced senile model

latency (S)

300
250
200
1 50
1 O)C)

518

Q)

step down test

normal model CGs Vit E

When compared with model group *P<0.01
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« The mice fed with Cistanche live longer In
anoxic asphyxiation.

» Cistanche prolongs the survival time of
nitrite toxicosis.

« Cistanche improves physical ability and
fatigue tolerance.

Wang zhigiang
36



CGs increases tolerance of anoxia and poision

fime (min)
50 ] control
10 B ccs 5gig

30) LJ cas 10gikg
2()
1 O

0

m B

survival in anoxia burdened swimming time survival in poision

CGs increases the survival time in anoxia, increases burdened swimming time and
prolongs survival time in poision (sudium nitrite)




« Anti-oxidation
 Rescue neurons from apoptosis
 Enhance memory

* Enforce Physical Quality And Antagonize
Fatigue

e Regulate Immunity
e Other effects
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CGs increases spleen weight and activates macrophargocytosis

phargocytosis % BT it
0
hi)
3
{0
30
20
10
0
CGs 1.4 CGs 4.2 old treated with CGs

Shi Dawen : Effect of Herbs in Cistanche
Family on Immunity and Lipid Peroxidation
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Fig.1: normal lymphocytes (small
size, dense nucleus, less cytoplasm)
2000
Fig.2: lymphocytes in radiated group
(small size, dense nucleus, less
cytoplasm) 2000
Fig.3: lymphocytes in low dose CGs
group (big size, loose chromatin,
pseudo pod, small bubbles in
cytoplasm) 2000
Fig.4,5: lymphocytes in high dose
CGs group (big size, loose chromatin,
clear nucleoli, obvious protruding
pseudo pod, small bubbles in
cytoplasm) 2000

Zhan Hongming:

Morphological Effect of Cistanche on Peripheral
Blood Cells in Radiated Mice

ACTA ACADEMIAE MEDICINAE Xinjiang 1955

18:2 40



CGs stimulates lymphocytes to kilL cells

Our study showed that all the ethyl acetate exdract
and water extracts from different Cistanche spdue®
the effect on stimulating lymphocytes to kill}scells.

The effect of water extract and ethyl acetate ekfram
Cistanche tubulosa is the strongest. The water éxdrat
ethyl acetate extract from Cistanche deserticolathes
second.

Shi Dawen:
Effect of Herbs in Cistanche Family on Immunity dnplid
Peroxidation

ACTA ACADEMIAE MEDICINAE SHANGHAI 1995 22:4
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