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A study of the influence of Guizhi plus Gegen Decoction on the mechanism
of signal transductions occurring in cervical intervertebral disc cells of
adult rats.

Kunmu Zhang", Changhui Li*, Zhihui Lin’, Ying Ye', Yan Chen', Guifei Zhou', Yan He”,
Shaoging Chen®?, Bingiang Lin®, Hongmei Song®’, Shizhong Wang®3*

'Second People’s Hospital, Fujian University of Tiiadal Chinese Medicine, Fuzhou 350003, Fujianvitree, China
’Department of rehabilitation hospital of Fujian Wevisity of traditional Chinese Medicine, Fuzhou 888, Fujian
Province, China

*TCM Rehabilitating Technique Level 3 LaboratorySthte Administration of Traditional Chinese MedgifFuzhou
350003, Fujian Province, China

*Fujian Vocational College of Bioengineering, Fuz/850002, Fujian Province, China

®Laboratory of Biochemistry and Molecular Biologyjian Medical University, Fuzhou 350000, Fujian #nee, China
®Fujian University of traditional Chinese medicimedaAcupuncture Institute Fuzhou 350108, Fujian Province, China.

# These authors contributed equally to this work.

Abstract

The relationship between the CaM-CaM K -CREB signal pathway and the treatment for cer-
vical spondylosis by guizhi plus gegen decoction was studied. Group intervention on fibrous
ring cells of cervical intervertebral disc of adult rats by medicine serum mixed with Guizhi
plus Gegen decoction, blank serum and fetal calf serum respectively was made. Detect by
MTT colorimetric assay the growth curve of fibrousring cell under the adoption of Guizhi-
plus-Gegen-decoction serum; Conduct western blotting to detect the impact of herbal medi-
cine serum on expression and quantification of CaM, CaMK and CREB; Perform data
processing and statistical analysis on the results. The five groups showed no significant dif-
ference between each other during the first day after the intervention of Chinese medicine
serum(p> 0.05); from the second to seventh day after theintervention, there were significant
difference between the blank serum group and other groups(p <0.05). Compared with the
blank serum group, Guizhi-plus-Gegen-decoction medicine serum at all doses could sub-
stantially improve the expression of CaM, CaMKII, CaMKIV and CREB in fibrous ring
cells of cervical intervertebral disc of adult rats (p <0.01), and with the increased doses of
Chinese medicine, the capacity of improving the expression level was also increasing. Guiz-
hi-plus-Gegen-decoction medicine serum could highly stimulate the development of fibrous
ring cells of cervical intervertebral disc of adult rats. Clinically when it comes to the treat-
ment by Guizhi plus Gegen decoction for cervical spondylosis, thereislikely to be an impor-
tant signal pathway called " CaM-CaMK-CREB".
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| ntroduction stroke syndrome and channel gi block of taiyangviCal
spondylosis presents as a series of symptoms sustiffa
Guizhi plus gegen decoction originally derives fromneck, pain in neck and shoulders, where Taiyangretia
“Treatise on Febrile Diseases” by Zhang Zhongjingruns through. Stiff movement of those areas is liysua
which says “When it comes to maladies in taiyaraf th caused by the exterior tightened by pathogenic wild,
leads to stiff neck, with aversion to wind but wath  channel gi and body fluid block, which leads to lihes of
sweating, can be resolved by guizhi plus gegen aeconutrition. Guizhi acts as sovereign drug, improviteden-
tion.” The original prescription is mainly used faind-  sive yang, and dredging the meridians, expellinthga
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genic factors from muscles and skin, as well agefling  rum on the mechanism of signal transduction ocegrin
wind pathogen. Baishao enhances yin fluid and pvese the fibrous ring cells of cervical intervertebrakd of
nutrient gi, prevent them from loss by astringi@yizhi  adult rats. First, observe through experiment tiygaict of
and baishao mixed at equal doses can alter yingm@i Chinese medicine serum on the expression and fjoanti
yinyang from inside and expel pathogenic factommfr tion of CaM, CaMK and CREB, as well as on the devel
muscles and skin from outside. Gegen dispels thel wi opment of the fibrous ring cells of cervical interiebral
and assists guizhi in the expelling as well asilaimg  disc of adult rats. Second, detect the relationbkigveen
channel qi, which resolves gi and blood stasialdb ge- CaM— CaMK—CREB signal pathway and the mecha-
nerates body fluid and relieves contraction of ten@s a nism of clinical treatment by guizhi plus gegen adion
minister drug besides baishao. Ginger is pungent arfor cervical spondylosis.

warm-natured. It can assist guizhi in expellingeexir

pathogenic factors and relieve gastric illness\anditing. M aterial and Methods

Chinese date is sweet and neutral-natured. It magd-
rate spleen-stomach and replenish qi, as well aefive
spleen and produce body fluid. The mixture of gimayed
Chinese date, is a common combination for invigogat
spleen and stomach, also for harmonizing yingfed an
weifen. They act as assistant drugs. Honey-brditam
rice harmonizes the nature of drugs, to be exacigates
yang with guizhi to enhance weifen, and generates y
with shaoyao to improve yingfen, which amounts o a
assistant and envoy drug. The drugs mentioned abo
bears the function of expelling pathogenic factiven
muscles, harmonizing yingfen and weifen, generatin
body fluid and relieving contraction of tendon. MDec
ments by pei [1$hows that the top seven most frequently

Materials

I nstruments and chemicals
Biological purification table (SW-CJ-IF, producedy b
Suzhou Purification Equipment Co., Ltd.); CO2 inaub
tor(produced by SANYO, Inc, Japan) ;inverted micro-
scope(produced by Leica, Inc, Germany); Centrifugal
ecipitator(80-2 CENTRIFUGE, produced by Shanghai
actory of Surgical Instruments); thermostat water
%ath(Shenzhen HH-4); 550-enzyme labeling instru-
ent(produced by BIO-RAD, Inc, U.S.); stabilize@el
trophoresis apparatus(DYY-6B,produced by Beijingyki
Factory of Instruments); Gel imaging system(Gel cDo
\)éR, produced by BIO-RAD, Inc, U.S.); All the Chirees
edicine was purchased from the teaching hospital o
UCM; other chemicals are already prepared befare p
chase.

chuangiong, gianghuo, whose occurrence is all abo
30%, with gegen up to 75%. The most commonly use
prescription are guizhi plus gegen decoction, hgang
guizhi decoction of five ingredients, buyang huandea:

coction, etc. According to the previous researdrafout  Animals

the effects of Guizhi plus Gegen Decoction combinegyerimental animal 1:80 healthy clean SD ratsgivei
Tuina on later extensor group of cervical spondglabis ing (250+10)g each, half males and half femalepeeix
combinative method was better than th single Tuea  ontal animal 2: 2 healthy clean SD rats, 1 mondh o
thod, other scholars [3-5] have also proved clihjdhat weighing about 100g each, of either sex. Both axpe-
some kinds of cervical spondylosis can also belvedo 5, animals were purchased from Shanghai Slac laabor
by guizhi plus gegen decoction, such as cerviqa Ger-  {qry Animal Co., Ltd, whose licence No. is SCXX
vical spondylosis, vertebral artery type of cerbispon-  (spanghai) 2008-0005. All rats were fed in the eeof
dylosis and cervical spondylotic radiculopathy. Hwer, experimental animal (medical animal No. 23-016).

the related fundamental study hasn't been repaontetb-

tail yet. Methods

There is many causes leading to cervical spondylosi
where intervertebral disc degeneration is the rimopor-
tant one that attracts much attention for fibroung ron
the grounds that its main predisposing cause isidered

to be fibrous ring rupture.[6According to the previous . : : : " ;
study[7], there is a significant signal pathway lezhl Treatise on Febrile Diseases”) Provided by thetexeaf

“CaM-CaMK-CREB” during the signal transduction of pharmaceutical preparation, exactly following thigioal

fibrous ring cells amongst CaM CaMK and CREB, theprescrlpnon.

downstream products of secondary signaling molescofe chinese medicine serum preparation [8,9]

Ca2+. Previously there was no systematic studyhen t Guizhj plus gegen decoction is provided by the erent
coordination and controlling of this pathway, noer®  pharmaceutical preparation, exactly following thigioal
there any integral documents on this subject. Toeee  prescription. Convert the dosage to an equivalentiec
the author is about to do the research from a bnawd drug dosage of 11.6 gekg-1 on adult rats accortbnthe
perspective, or to be exact, the influence of deéoose-  pody surface area. Select 80 adult SD rats, weighin
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Chinese medicine preparation

Composition of the original guizhi plus gegen dditoc
gegen 12 g, shaoyao 9 g, ginger 9g(cut-up), lieofiog
(broiled), Chinese date 12, guizhi 9 g (peeledifro



(250£10)g each, half males and half females, dvidéo

Zhang/Li/Lin/Ye/Chen/Zhou/He/Chen/Lin/Song/Wang

this is a multiple comparison between groups, ghhibe

four groups as follows by randomized block on com-rudent to do the analysis with one-way ANOVA, aod-

puter:20 rats in low dosage group, 20 rats in netdetos-
age group, 20 rats in high dosage group, and 20rrabn-
trol group. Low dosage is 0.5-fold of equivalensalge (1
ml each), moderate dosage is the equivalent dqgagé
each), high dosage is 2-fold (4 ml each, i.g.), armdl of
physiological saline for control group. All four agmps
treated by intragastric administration for 4 dayside
daily), and perform ether inhalation anesthesiaa#tdr the
last time. Collect blood from abdominal aorta aregri
then isolate serum from it, preserve at’€2r preparation.

CdlsCulture

Primary culture, subculture and assay of fibrong Gells
of cervical intervertebral disc of adult rats hasahed
somewhere feasible and replicable through repetitix-
periment on the basis of large numbers of docuniéfts
16], and now published on related journals[15].

MTT colorimetric assay of growth curve of fibrous ring
cels

(L)for experimental procedure, see “About the Mdtto
ogy of Optimization Study on Means of Cell Activifys-
say” by Bo Huaben, Shao Hongwei, Hu Lingbo, etd.[16
(2) analysis

Statistical analysis should be conducted with SBR51
data should be noted as meantstandard deviatonS) .
Given this is a multiple comparison between groups,
might be prudent to do the analysis with one-wayOAR,
and consider the results to have statistical sagmite
when P<0.05.

Western blotting for assay of expression levels of related
proteins
1. For experimental procedure, see “About Westétz b

ting assay of phospho-p38MAPK expression in nucleu

pulposus during degeneration of cervical intenmeke
disc” by Yang Zhigao, Zhang Fan, Chen Zhi, etc.[17]
2. Protein band analysis

Sample the film image with Gel imaging system b®BI
RAD, calculate the OD with Image-Pro Plus 6.0, pad
form semi-quantitative analysis.

3. Data analysis

Statistical analysis should be conducted with SB®S#lata
should be noted as meanzstandard deviat¥miS). Given

sider the results to have statistical significarwben
P<0.05.

Results

Assay the influence of guizhi-plus-gegen-decocterum
on the activity of fibrous ring cells of cervidaterverte-
bral disc of adult rats by MTT assaying the infloerof
guizhi-plus-gegen-decoction serum on the activity fo

brous ring cells of adult rats, it could be obsdrtleat(see
Figure 1) the five groups showed no significantedénce
between each other during the first day after therven-
tion of Chinese medicine serum(p> 0.05); from theosd
to seventh day after the intervention, there wepeifccant

difference between the blank serum group and other

groups(p <0.05), which shows both the medicinerseru
and 10%-fetal-calf-serum group could substantiahy-
hance the development of the fibrous ring cellSgOs);
and with the increased doses of Chinese medidieecd-
pacity of improving the expression levels of CaMMKII,
CaMKIV and CREB was also increasing.

Western blotting for assaying the related proteins

The result from western blotting has shown thattSgare

2 and 3) compared with the blank serum groupptbezin
expression level of three groups of serum with ciadiat
varying doses has significantly improved, as is ¢hse
with 10%-fetal-calf-serum group p<<0.05); Compared
with 10%-fetal-calf-serum group, groups of high anad-
erate dosage did not show significant differencprotein
expression level p>0.05, while low-dosage and blank
group did ( p<<0.05; Compared with moderate-dosage
group, high-dosage group showed significant diffeesin
protein expression level.(p<<0.05) Note: Serum with
medicine at all doses could improve the expredsieel of
Broteins related to fibrous ring cell of intervéntal disc of
adult rats. However, with medicine at less thaniedgent
dose (tantamount to the moderate dose in this ienget),
the serum showed significant difference with 10%aife
calf-serum in protein expression level, while atrenthan
equivalent dose, there wasn't significant diffeengith
10%-fetal-calf-serum. Clearly, guizhi plus gegecattion
at all doses can improve the expression level dfiCa
CaMKIl and CaMKIV, and the capacity of improving-be
came highest at high dosage, and lowest at lonwggoSee
Table 2 below.

Table 1. Growth curve of fibrous ring cells of cervical intervertebral disc of adult rats

Group First day Second day  Third day Fourth day Fifth day Sixth day Seventh day
Blank 0.182+0.0016  0.244+0.0041 0.369+0.0010 0.456+0.0022542+0.0033 0.619+0.0014 0.620+0.0009
low-dosage 0.183+0.0013  0.259+0.0015 0.442+0.0017 0.580+0.003W635+0.0020 0.713+0.0022 0.775+0.0023

moderate-dosage

high-dosage

fetal-calf-serum

0.183+0.0015
0.184+0.0013
0.184+0.0023

0.284+0.0020
0.348+0.0019
0.392+0.0015

0.488+0.0017
0.583+0.0022
0.627+0.0018

0.658+0.002%703+0.0026
0.689+0.00122792+0.0016
0.748+0.001®.816+0.0036

0.821+0.0018
0.908+0.0016
0.958+0.0030

0.992+0.0013
1.080+0.0174
1.176+0.0151
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Table 2. Tthe expression level of related proteins by western blotting

greylevel  10% fetal calf 10% high-dosage medicine  10% moder ate-dosage 10% low-dosage 10% ddH,O blank
serum+DMEM serum+DMEM medicineserum+DMEM Medicine serum+DMEM  serum+DMEM

CaM 16.999%+0.089%  17.119%+0.085% 16.149%=+0.056% .1206+0.154% 8.241%+1.169%

CaMKll 49.192%+1.405%  50.498%=1.359% 46.6420%+3%83 20.431%=0.188% 11.450%+0.019%

CaMK IV 57.914%+0.100%  58.663%=1.058%

57.106%+0%52

39.092%20.522%

19.290%+0.156%

CREB 61.046%+0.483%  61.600%+0.413% 60.077%+0.493% 7.053%+0.084% 20.387%+0.431%
7
€ 14
—
. & —
:CE . é ———— blank
O N | o
— . = -
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Figure 1. Growth curve of fibrous ring cells of cervical intervertebral disc of adult rats

107 Fatal calf 10%% High-dosage 1076 Moderate-dosage 10% Low-dosage

SerHm medicine serum
+DMER +DMER

10% ddHO

medicine serum medicine serum  medicine serum
+DAEM

+DMEM

+DMEM

G S GEe—  S— —

Zalvl

R, N, SN g, g—

B actin

Caldk 11

P o-adin

alvIkl IV

Figure 2. Tthe results of related proteins by western blotting
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~0. 7 B fetal calf serum
=0.
=0. 0
"_'JJU 5 B high-dosage
;(}' ‘1 medicine serum
‘,:. ‘ m O moderate—dosage
20. 3 medicine serum
£0. 2 Olow-dosage medicine
v 0 ®ddH20 blank serum
= CaM CaMKII CaMKIV CREB

Related proteins

Figure 3. the expression level of related proteins by western blotting
dosage group showed significant difference in pmote
Discussion expression level.(p<<0.05) Note: Serum with medicine
at all doses could improve the expression levgrofeins

Assay the influence of decoction of guizhi and gegen related to fibrous ring cell of intervertebral dist adult
serum on the activity of fibrous ring cells of cervical ~ ats [19]. However, with medicine at less than egjeint
intervertebral disc of adult ratsby MTT dose (tantamount to the moderate dose in this empet),

There were no significant difference among the fivén€ Serum showed significant difference with 10%ite
groups during the first day after the interventinChi- calf-_serum in protein expressmn_lev_e_l, Whlle_ atrmm_an
nese medicine serum shown from results by MTT (pﬁquwalent dose, there wasn_’t S|gn|f_|cant dlf_femnmth _
0.05); however, there were significant differenesween  10%-fetal-calf-serum. Combined with previous stadie
the blank serum group and other groups from terse [20] and the results in this experiment, it canlbetr_atgd
to seventh day after the intervention (p <0.05)e Point that, from the molecular level, decoc_tlon of guiznd
meant that decoction of guizhi and gegen could ecda 989€n's effects on cervical spondylosis may beetleo
the development of fibrous ring cells to a greaesy  'IS€ CaM/CaMK signal pathway, but the detailed maec
which is closely related to the time and dosagee @&  NiSm needs further study.
pacity of improving the development enhanced wité t
increased dosage of Chinese medicine. MTT method, ]
with its simple, sensitive, good stability and rafability, ~Conclusion
are widely used in the detection of culture cedivggh and
value-added, evaluating the cell toxicity of chestscand Decoction of guizhi and gegen could improve the
malignant tumor susceptibility test in vitro[16]pl#ever, development of fibrous ring cells, and the capaoftim-
MTT is somehow unpersuasive on the grounds ttart proving cell development enhances as the dose ioe€&
only be adopted for assaying the relative numbdraaa  medicine in serum increases. Decoction of guizhd an
tivity of cells rather than absolute number, whistwhy  gegen at all doses could improve the expressioel lefv
there is necessity of some profound discussionamto  CaM CaMKIl and CaMKIV, and the capacity of improv-
assay the exact number of cells, and previous m&fsea ing became highest at high dosage, and lowestati¢s-
might offer some reference to this issue[18]. age. Clinically there is likely to be an importasignal
pathway “ CaM— CaMK — CREB” throughout the
Decoction of guizhi and gegen acts on cell development  treatment for cervical spondylosis by decoctiorgoizhi
via CaM —CaMK —CREB signal pathway and gegen[21]. Notwithstanding, there was no pmotei
Western blotting had shown that the protein expoess inhibitor in this project because of several litigas. The
level of three groups of serum with medicine atyirag  results from western blotting could only indicaltett de-
doses had significantly improved, compared with thecoction of fuizhi and gegen serum was capabletefiab
blank serum group, as is the case with 10%-fetifl-ca the expression as well as qualification of CaM Cabfitl
serum group(p<<0.05); Compared with 10%-fetal-calf- CREB when acting on the fibrous ring cells of ceaVi
serum group, groups of high and moderate dosageatid intervertebral disc of adult rats. There is stdive doubt
show significant difference in protein expressiavel, that remains to be proved about the existence ®4-Ca
(p>0.05 while low-dosage and blank group digg<<  CaMK-CREB, an important signal pathway, through the
0.05) : Compared with moderate-dosage group, highpreventlon and treatment of cervical spondylosieth-
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er there are other signal pathways intervene dutiigy
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