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dose-depended manner. Moreover, morphological observation also
proves that morphological change of PC12 cells under hypoxia
state can be markedly improved by xingnao qizhi drug, which is
presented by better refraction and decreased cell fragments. Thus,
it can be concluded that xingnao gizhi capsule can attenuate cell
hypoxia injury, and it might be one of the pharmacological mecha-
nisms for the prevention and treatment of IR-induced learning

memory disturbance.
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Abstract

BACKGROUND:Chinese herb, bushen yizhi formula protects at certain
The drug
serum in this formula can alleviate neurotoxic reaction of nerve tumor cell
NG 108-15 to beta-amyloid protein. In order to understand further the
mechanism and compatibility of the formula, it is necessary to carry on the

extent learning and memory in rat model of Alzheimer disease.

study on the broken formulas.

OBJECTIVE:To study the effect of drug serum in subgroups of broken
bushen yizhi formulas on growth and differentiation of cell model of
Alzheimer di and probe into the compatibility rule of bushen yizhi

formula in view of serum pharmacology.

DESIGN: Rand controlled experiment.

SETTING: DME Center of Clinical Pharmacological Institute Affiliated to
Guangzhou University of Traditional Chinese Medicine.
PARTICIPANTS:The experiment was performed in DME Center of Clini-
cal Pharmacological Institute Affiliated to Guangzhou University of Tradi-

tional Chinese Medicine from January to August 2003, in which, 40

healthy male SD rats of 3 months old were employed and NG108-15 cell
line was frozen-preserved. .

METHODS: (DPreparation of drug serum: Forty SD rats were randomized
into the control, original formula group (No.l group) [shechuanzi (Cnidium
monnieri (L.) Cuss), gougizi (Lycium barbarum L.), renshen (Panax ginseng
C.AMey.), heshouwu (Polygonum multiflorum Thunb.), danp: (Paeonia Suf-
fruticisa Andr.) and bingpian (Borneolum)], kidney replenishment group (No.
2 group)} [shechuanzi (Cnidium monnieri (L.) Cuss), gougizi (Lycium bar-
barum L.), etc.], group for benefiting ¢i and nourishing blood (No.3 group)
[renshen (Panaz ginseng C.A.Mey), zhishouwu (Polygonum multiflorum
Thunb.), etc.] and group with bingpian (Borneolum) removed (No.4 group)
[Panax ginseng C.A.Mey.], heshouwu (Polygonum multifiorum Thunb.) and
danpt (Paeonia Suffruticisa Andr.)], 8 rats in each group. The concentrated

Chinese herbal solutions of every group were applied at 10 pl/g (equal to

6 g/kg of raw herbs) for gastric infusion successively,continuously for 1
month. In the control, the physical saline solution of equal dosage was used
for infusion. Two hours after the last gastric infusion in rats of each group,
the blood was collected from heart after anesthesia and the serum was sepa-
rated for preparation. (2 Cell proliferation, culture and differentiation:
NG108-15 cell cultured in vitro was divided into 6 groups.
and model group, normal rat serum was contained in proliferated culture so-

lution. In the rest 4 groups, the drug serum of No.l group and 3 sub-groups

In the control

was contained.Simultaneously, beta-amyloid protein 25-35 in each hole was
prepared to the terminal concentration 5 pmol/L (except in the control) and
the culture went on for 48 hours.

MAIN OUTCOME MEASURES:MTT method was used to determine

proliferated number and survival rate of cells. Simultaneously, the ratio of
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neurite cells to total cell count and average length of neurit were deter-
mined.

RESULTS: @ Cell proliferation: A value in model group was lower signif-
icantly than the control (0.520£0.022, 0.665+0.037, P < 0.01), and that in
every drug serum group was higher than model group, of which, the result
in No. 4 group was the most significant (0.636+0.035, P < 0.01). @ Sur-
vival rate of differentiated cells: That in model group was lower significant-
ly than the control (58.4%, 100%) and that in every drug serum group was
higher than model group, of which, the result in No.4 group was the most
significant (75.8%, P < 0.01). 3) Ratio of differentiated neurite cells to to-
tal cell count: That in model group was lower significantly than the control
[(42.95+11.42)%, (58.75+£12.84)%, P < 0.01] and that in every drug serum
group was higher than model group, of which, the result in No.4 group was
the most significant [(58.20+8.40)%, P < 0.01]. @ Average length of neu-
rite: That in model group was shorter significantly than the control [(356.0
+109.0), (493.8+133.0) pm, P < 0.01] and that in every drug serum group
was longer than model group, of which, the result in No.4 group was the
most significant [(486.8+79.2) wm, P < 0.01].

CONCLUSION: The drug serum in all of bushen yizhi formula and every
subgroup inhibits at certain extent the injury of beta-amyloid protein
25-35 to NG108-15 cell, but the results of each group are various. The pro-
tection of drug serum to the cell in every group is in the sequence from strong
to weak as group with bingpian removed > original formula group > kidney
replenishment group > group for benefiting ¢i and nourishing blood. It is to
expect a further study on the efficacy of group with bingpian removed.

Chen YB,lai SLHuU JQWang Q,Cheng SY.tffects of drug serum. in broken bushen
yizhi formulas on cell model of Alzheimer disease.Zhongguo Linchuang Kangfu
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INTRODUCTION
It is indicated in study over the past that bushen yizhi formula pro-

tects at certain extent the learning and memory in Alzheimer dis-
ease model.Drug serum in this formula increases the survival rate
of NG108-15 cell injured by beta-amyloid protein 25-35 and cell
neurite and reduces neurotoxic reaction of cell to beta-amyloid pro-
tein ?.In order to understand further the mechanism and com-pati-

bility of the formula on Alzheimer disease,the writers broke the

formula according to different efficacies based on theories of Chi-
nese medicine and in experiment in vitro, serum pharmacologic
method was used to observe initially the effects of drug serum in

subgroups of broken formulas in model of Alzheimer disease.

MATERIALS AND METHODS

Materials

The experiment was performed in DME Center of Clinical Pharma-
cological Institute Affiliated to Guangzhou University of Traditional
Chinese Medicine from January to August 2003,in which,40
healthy male SD rats of 3 months old were employed (clean grade,
Ao No. 2000A019), mass weighted (200+20) g and provided from
Experimental Animal Center of Guangzhou University of Tradi-
tional Chinese Medicine. The rats were bred in separated cages,
with natural lights, free of drinking and eating.

Cells:NG108-15 cell line was provided from Neural Biological De-
partment of Japanese Kanazawa University.

Reagents:DMEM culture medium, fetus bovine serum (FBS),hy-
poxanthined/Thymidine (H/T) and aminopterin (A) from Gibco
company,beta-amyloid protein 25-35 segment,cAMP bought from
Sigma company; MTT (imported separated package) and DMF (im-
ported separated package)bought from Shanghai Biologic Engi-
neering Company and the rest reagents were from domestic analyt-
ically pure (AP

zhi formula (No.l group)is composed of

Medicines: bushen

shechuanzi (Cnidium mor nieri (L.) Cuss),gouqizi (Lycium barbarum
L.),renshen (Panax ginseng C.A.Mey.), heshouwu (Polygonum mul-
tiflorum Thunb.), danpi (Paeonia Suffruticisa Andr.) and bingpian

(Borneolum) at certain percentages and provided from Medicament
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Department of Guangdong Hospital of Chinese medicine.According
to different efficacies, 3 subgroups were divided, named kidney re-
plenishment group (No.2 group) [shechuanzi (Cnidium monnien (L.)
Cuss), gougizi (Lycium barbarum L.), etc.}, group for benefiting gi
and nourishing blood (No.3. group) [renshen (Panaz ginseng C.A.
Mey), zhishouwu (Polygonum multiflorum Thunb.), etc.] and group
with bingpian (Borneolum) removed (No.4 group) [No.2 + No.3
groups]. The concentrated solutions of bushen yizht formula and
every subgroup were prepared in Preparation Room of Guangdong
Hospital of Chinese Medicine. The main procedure of preparation
was as follows: boiled water of proper amount was added in danpi
(Paeonia Suffruticisa Andr) for extraction for 10 minutes and the
filtered solution was cold preserved.Renshen (Panax ginseng C.A.

Mey.) was cut into slice pieces and was water extracted twice. The
two filtered solutions were mixed, concentrated and cold preserved.
The residue of danpi (Paeonia Suffruticisa Andr) with boiled water
extracted for 10 minutes was mixed with shechuanzi (Cnidium
monnieri (L.) Cuss), gouqizi (Lycium barbarum L.) and heshouwu
and water extracted for three

(Polygonum multiflorum Thunb.)
times. The filtered solutions were mixed together, concentrated and
cold preserved for 24 hours, which were also mixed jogether with
renshen (Panax ginseng C.A.Mey) extractive solution. Simultane-
ously, bingpian (Borneolum) dissolved with little amount of ethanol
and danpi extractive solution were added and mixed together. Fi-
nally, distilled water was used to concentrate the extractive solu-
tion as 0.6 g/mL of raw herbs and cold preserved at 4 °C.
Methods

Preparation of drug serum

SD rats were randomized into the control, No.1 group (original for-
mula group), No.2 group, No.3 group and No.4 group, 8 rats in
each. Chinese herbal concentrated solutions of various groups were
changed into rat dosage according to adult treatment dosage for
gastric infusion, 10 wL/g each time (equal to 6 g/kg of raw herbs),
continuously for 1 month. In the control, physical saline of equal
dosage was used for infusion. Two hours after the last gastric infu-
sion, after anesthesia with 200 g/L urethane, the blood was collect-
ed from heart and the serum was separated with centrifugation at
1 500 r/minute for 20 minutes at 4 °C. The serum of 8 rats in
each group was mixed and inactivated for 30 minutes at 56 °C.
After bacteria removal and filtration, the serum was preserved in
refrigerator at 4 °C.

Culture of cell proliferation

According to the experimental results reported in the research
group @, the drug serum of 0.05 volume fraction was selected for
cell culture. After unfrozen, NG 108-15 cell preserved in liquid ni-
trogen storage jar was centrifugated and the upper clear was re-
moved. After rinsed with cell proliferated solution (DMEM culture
solution with FBS of 0.05 volume fraction, and 10 g/L. HAT, mean-
ing H/T together with A), the cell was placed separately in cell cul-
ture bottle (NUNC) of 25 e¢m’ and cultured in culture box with CO,
of 0.1 volume fraction at 37 °C. After basically filled up, cell prolif-
erated solution was used to dilute cell count up to 3x10’ L, and
was generated to 96-hole culture plate (NUNC),100 pL in each hole.
Normal rat serum was contained in proliferated solution in the
holes in the control and model group and drug serum was con-
tained in the rest 4 groups, named original formula group and 3
subgroups. Simultaneously, beta-amyloid protein 25-35 in each
hole was prepared to the terminal concentration 5 pmol/L (except

in the control) and the culture went on for 48 hours.

Culture of cell differentiation

Cell differentiating solution (DMEM culture solution contained FBS
of 0.05 volume fraction, 10 g/L H/T, 1 mmol cAMP) was used to
dilute NG 108-15 cell that was filled up in cell culture bottle of 25
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cm” up to 3x107L™". At 100 wL each hole, the cells were generated
into 96-hole culture plate.The solution was replaced in each group

with culture solution contained rat serum of 0.05 volume fraction
(it was same as the above in subgroups). To be same, beta-amyloid

protein 25-35 in each hole was prepared to the terminal concen-
tration 5 wmol/L (except in the control) and the culture went on
for 48 hours.

Observation and indexes and methods

Observation of cell morphology: DM reversed microscope from Le-
ica company was used to observe the cells in 96-hole culture plate
and pictured everyday.

Determination of cell proliferated counts and survival rate:MTT
method” was used to determine the cells that had been proliferated
or differentiated for 48 hours with rat serum and received corre-
sponding absorbency (A) values of proliferating number and sur-
vival rate of the above two categories of cells.100 pL culture solu-
tion was removed from each hole and replaced with DMEM culture
solution without serum contained. Simultaneously, 20 WL MTT was

added, 4 hours later, mixed solution with 100 L SDS of 200 g/L.

mass concentration and DMF of 0.5 volume fraction was added,
which was over the night at 37 °C. On the second day, DG 3022
type enzyme linked immunoassay instrument (from Huadong Elec-
tronic Tube Factory) was used to determine A value at wave length
of 570 nm. | |

Determination of ratio of differentiated neurite cells to total cell
count and average length of neurite: Microscopic photography was
done on cells after differentiation for 48 hours with rat serum. Four
holes were randomized from each group and a picture was taken
from upper, lower, left and right of each hole successively (the
view basically covered entire hole). Afier film developed, DMR
imaging analyzer from Leica Company was used to analyze each
picture to receive the ratio of differentiated neurite cells to total
cell count and average length of neunite.

Statistical analysis ‘

The first writer used SPSS 10.0 software for analysis of variance on
data in every group. The data in every group were expressed with
Mean £+ SD and significant level a=0.05.

RESULTS

Descriptive statistics

Chinese herbal gastric infusion and observation of drug serum
preparation

During gastric infusion with Chinese herbs and normal breeding,
no rat was died in each group. One month later, insoluble blood
with drug serum was obtained. |
Morphologic observation of cells in each group

NG 108-15 cell is neural tumor cell,which is formed by hybridism
of cells of neural embryo blastoma in mouse and neuroglial cell tu-
mor in rat. It can reproduce successively and infinitely, with neu-
ronal neurite. In culture solution with or without cAMP differential
agent, proliferating phase and differentiating phase present respec-
tively'®. 48 hours after serum action in every group, cell neurite in
pro-liferating phase was shorter than differentiating phase,but cell
count was more than that in differentiating state. It was indicated
initially in observation of cell morphology in proliferating phase
that cell amount in model group was decreased remarkably and a
part of cells turned to be black,
a certain protection was obtained on neurons cul-

aggregated and died. In drug
serum |
tured in vitro that were injured by beta-amyloid protein with vari-
ous degrees, of which, the result in No.4 group was better. It was
displayed in observation of cell with differentiating culture that
compared with the control, more cells turned to be black and died

in every group with beta-amyloid protein; but in every drug serum

group, there was still some long axons existed, which was espe
cially more in compound group and No.4 group.

Statistical inference

Comparison of proliferated cell count and survival rate of differen-

tiated cells (Table 1)

Table 1 Effects of drug serum in broken bushen yizhi formulas on NG
108-15 cell proliferation and survival rate of differentiated
cells (xxs, n=12)
C Survival rate of differentiated cells
roup
Cell proliferation {A) Absorbency Survival rate (%)
Control 0.665+0.037  0.380+0.037 100.0
Model 0.520+0.022"  0.22240.025° 58.4
Original formula 0.568+0.057= 0.275+0.032* 724

Kidney replenishment 0.55810.042% 0.260£0.025* 68.4
Benefiting ¢i and nourishing blood 0.560+0.054™ 0.268+0.022* 70.5
Bomeolum removed 0.636+0.035c  0.288+0.044~ 758

F | 19.38 3325
P < .01 < 0.01

1P < 0.01,05 control group;"P < 0.05,°P < 0.01,2s model group,’P < 0.01,vs Borne-
olum removed group

Comparison of percentage of differentiated neurite cells and aver
age length of neurite in each group {Table 2)

Table 2 Comparison of percentage of differentiated synaptic cells and average

length of neurite in each group . (xxs, n=12)
Group Neurite rate (%) Average length of neurite (pm)
Control 58.75+12.84 493.8+133.0 '
Model 42.95+11.42° 356.0+109.0¢
Original formula 50.00+10.00~ 488.3+65.8*
Kidney replenishment 45.58+14.33" 461.7+46.7
Benefiting gi and nourishing blood ~45.40+7.70" 466.6+74.4°
Borneolum removed 58.20+8.40° 486.8+79.2¢
F 7.32 6.77
P < 0.01 < 0.01

*P < 0.05,'P < 0.01,0s control group;*P < 0.05,%P < 0.01,us model group; °P < 0.05,

P < 0.01, vs Bormeolum removed group

DISCUSSION

Bishen yizhi formula is designed for senile dementia according to
ettology and pathogenesis in Chinese medicine, mainly composed of
shechuanzi (Cnidium monnieri (L.) Cuss), gouqizi {(Lycium bar-
barum L.), renshen (Panax ginseng C.A.Mey.), heshouwu (Poly-gon-

um multiflorum Thunb.), danpi (Paeonia Suffruticisa Andr.) and
bingpian (Borneolum). In the formula, shechuanzi and gougizi act
on tonifying kidney yin and yang, benefiting marrow and filling up
essence. Renshen and heshouwu act on benefiting qi and nourish-
ing blood. Danpi acts on cooling blood and activating blood activi-
ty. Bingpian acts on opening orifices and retaining consclousness,
which is taken as conductant herb, directing the actions of other
herbs to the affected area so as to open the orifice. Based on the e-
tiology and pathogenesis, the formula treats the symptoms and root
cause of dementia simultaneously. In this experiment, due to the

various efficacies of the formula, named tonifying kidney, ben-efit-

ing gi, mnourishing blood and opening orifice, the original formula
(No.1 group) was broken into three subgroups, named group for kid-
ney replenishment (No.2 group), group for benefiting gi and nour-
ishing blood (No.3 group) and group with bingpian removed (No.4
group). It was to observe the possible protection of drug serum in
every group on NG 108-15 cell injured by beta-amyloid protein 25—
35 so as to probe into the regulation of compatibility of the formula.
Beta-amyloid protein is the main component of senile plague in
cerebral tissue in Alzheimer disease,its active region is on 11
amino acid segment from No.25 to No.35.When the diluted solu-
tion of beta-amyloid protein 25-35 is placed in culture box at 37 °C
for“aging”, toxic clusters will be produced™.Before this experiment,
the writers have observed the proliferating rate of NG 108-15 cell
cultured in rat serum with different concentrations (0.05, 0.1 and
0.2 volume fractions). By further observation of the effects of beta-
amyloid protein on the cell in various aging days (1, 4, 7 and 10
days), at various concentrations (5, 10, 20 pmol/L) and in various
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durations of action (24, 48 and 72 hours), it is to choose that the
most proper conditions for observation of drug serum action are in
DMEM culture solution with rat serum of 0.05 volume fraction, be-
ta-amyloid protein 5 pmon/L, aging of 4 days and for 48 hours. In
this experiment, with 5 pwmol/L beta-amyloid protein 25-35 for 48
hours, NG 108-15 cell morphological structure and growth and dif-
ferentiation changed obviously compared with normal cultured
cells. No maiter in proliferating phase or differentiating phase, cell
amount was decreased remarkably and a part of cells turned to be
black, aggregated and died; the ratio of differentiated neurite cells
to total cell count was reduced and average length of neurite was
decreased remarkably, too. It is indicated that “aged” beta-amyloid
protein 25~35 segment injures NG 108-15 cell cultured in vitro,
‘inhibits growth and differentiation of cell and further induce cell
death. Such cell injury model can imitate at certain extent the
cerebral neuronal injury in Alzheimer disease. |

It was indicated in the results of this experiment that compared with
the state in cell model of Alzheimer disease, the drug serum in both
original formula and every subgroup inhibited the injury of beta-
amyloid protein 25-35 to the cell, but the results were various in
different groups.At proliferating phase of NG 108-15 cell, the cell
amount in No.4 group was more remarkably than the rest drug
serum groups, which was basically same as normal control. At dif-
ferentiating phase of NG 108-15 cell, due to the stop of cell prolif-
eration and injury from beta-amyloid protein 25-35,cell amount in
every drug serum group was decreased at different degrees and the
survival rates of those were basically same, but still higher than
model group.The differences among various drug serum groups were
observed by further analysis on neurite rate of differ-entiated cell
and average length of neurite.Compared with model group,the cell
neurite rates in No.l and No.4 groups were improved remarkably. In
comparison among drug serum groups, the neurite rate in No.4
group was increased remarkably than the rest 3 groups. That in No.1
group was slightly increased compared with No.2 and No.3 groups.
Concerning to average length of neurite in every drug serum group,
the average length in 4 drug serum groups was longer than model
group, close to the control. Simultaneously, that in No.4 group and
No.1 group was all slightly longer than No.2 and No.3 groups. It was
displayed in the pictures of cultured cell in every drug serum group
that the cell growth in No.4 group was the best, that in No.1 and No.
2 were the second and that in No.3 group was the worst. In summa-
ry, the protection of drug serum to the cell in every group is in the
sequence as No.4 group > No.1 group > No.2 group > No.3 group.

The action of No.l and No.4 groups is superior to No.2 and No.3
group, indicating the coordination of the herbs in No.2 and No.3
groups.
compatibility of this formula is rational.

It is verified initially in the experiment in vitro that the
No.2 group is superior to
No.3 group, explaining that compared with No.3 group, the effec-tive
components in drug serum of such subgroup probably plays the
dominant role in protection of NG 108-15 cell injured by be-ta-
amyloid protein 25-35. In this experiment, it is discovered that the
action of No.4 group is stronger than No.2 group.lt is indicated in
recent study that bingpian promotes drugs penetrating blood-brain
barrier”. Concerning to the treatment and clinical medication with

bushen yizhi formula on holistic animal model of Alzheimer disease,

bingpian protects cerebral neurons due to its prometing actions on
effective components of drugs. It is to infer that in this experiment,
bingpian ing | in bushen yizhi formula probably promotes the
“effective components in drugs penetrating blood-brain barrier and

decreasing the concentr ations in blood, resulting in the different ef-

fects of No.4 group and No.1 group on serum protection of NG 108- |

15 cell injured by beta-amyloid protein 25-35. Neverthe less,a fur-
ther experiment in vitro (such as influence of cerebrospinal fluid of
infused animal on cultured cell in vitro) is expected for vernfication.
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