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Effects of Gastrodiae Elata Pharmacopuncture at GB20 on Motor
Control and Cognitive Function in Mild TBI Rats

Kyung Yoon Kim, Hyun Woo Jeong', Gye Yeop Kim*

Department of Physical Therapy, 1. Department of Oriental Medicine, Dongshin University

This study was designed to investigate the effects of Gastrodiae Elata Pharmacopuncure at GB20 on motor
control and cognitive dysfunction recovery after mild traumatic brain injury in rats. Rats were divided into three groups;
(1) no treatment after traumatic brain injury(experiment 1), (2) Treatment with NPA after traumatic brain
injury(experiment 1), (3) Treatment with GEP after traumatic brain injury(experiment 1Il). In our study, we carried out
behavioral test(Rotarod, Morris water maze) and immunohistochemistry study of the change BDNF in the
hippocampus(pre, 7", 14" day). In Rotarod test(motor control function) was significantly increased in the experimental
group 1il as compared with experimental group 1,1l on 7"(p<0.01) and 14™ day(p<0.001). In Morris water maze
test(cognitive function) was significantly decreased in the experimental group Il as compared with experimental group
I,1l on 14" day(p<0.001). In immunohistochemistric response of BDNF in the hippocampus, the experimental group
il was more immune response than the other groups on 14" day. These results imply that Gastrodiae Elata.
Pharmacopuncure at GB20 can play a role in facilitating recovery of motor control and cognitive function after mild
traumatic brain injury in rats.

Key words : gastrodiae elata pharmacopuncure(GEP), motor control, cognitive function, rotarod test, morris water maze,
brain-derived neurotrophic factor(BDNF)
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Pharmacopuncture, n=10)2. % L}5Ic(Table 1).
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Kt (Gastrodiae elata; GA) 300 g& ultra pure water (3%}
&547] Ultra Pure 900, US.A)oll AMAEd S84 1,000 <t
A 64A17 B SFHFE AL EEGH/M F0 e Al
Z et &, Y4227 (Centricon T-42K, ltaly)Z 5,000 rpmol]
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o ZEBIOH, BEE YRS SENEI (Y
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Table 1. Classification of Experimental Groups

_Day of examination

Groups Intervention T day 14h day
| Ne treatment after fraumatic brain injury 5 5
I Treatment with NPA after traumatic brain injury 5 5
Il Treatment with GEP after traumatic brain injury 5 5

NPA : Needle-Prick Acupunctde, GEP : Gastrodiae Elata Pharmacopuncture (00067 me/
ml/g)

[@R=
1) 0y HEY 7
QAN e Fuol] Aol weight-drop EERS] 7175
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AA) @1 B £ HEIEX(EY 02MA) 5531929, 33)
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SF mAZEEY, P NEZY A%, ABHEL FA A4
AMEO B, AU F2EY 29 AFHEISE 4G &
QI8 4= UXACHFig. 1).

Table 2. Comparison of neurological examination after 24 hours
traumatic brain injury

Groups
Normal | I Ii
Scores## 1344041 11.07+064™  1096+0.95"™  11.14+068™

All values are showed mean#SD Tested by One-way ANOVA(2## p(0001) and Tukey's
multiple range test ™ p0CI1Normal vs. | 11,10

QM WAt B RIGB0)0] FMEHES Fgo] 91x)7)
FoE Fieks W 719 RiXle ZHE Yoty fldl ¢
Al W) B 7 149 Fof slulhippocampus)ol| 4] BDNF
9] HAFRR SISl & H &I RAEE A3 g U BESIA
Ul AET 13 OIe e Hey e 7o Z24E HAYy
HEEE Bojrirt Sk 1Y thh SU1F HEAKNSE B
Sk Asist I A 13 Ool vis] 7 7 S71E H
SQdelsg Boltirt ik 14 Hysl E7ME HE kg
=g BEiriFg. 4).

Table 4. Change of score on morris water maze test following time
lapsed between each groups (sec)

Fig. 1. Photomicrographs deplcmng coronal series of brain slices
stained by H & E(A), Cresyl violet(B) after 72 hours (x200).

1) Rotarod test
943 HEa & B(GB0)o) KRz 589 it
o}37] 9138 Rotarod testZ A5G CE A7k e 2t
X gaol thigh ?E‘QJBHi FAFE X (one-way ANOVA)S
St 43 EAsE oR 393 A8 BHOHIY; p<0.01, 14
s

\

mg\jnﬂm
=B

~

w

;

p<0.001). A}ééﬁ—% 0 ZF 7 vl aolAE *E‘%l—?- 13 48
= T(14Y; p<005), AT 13 AEe MTY; p<0.01, 14;

Table 3. Change of score on Rotarod test following time lapsed
between each groups (sec)

Day of examination

Groups pre(base line) 7ih day™” 14th day™™
| 56.57£068 2218093 2503155
i 56.37£1.36 2475+ 53 28.29+134*
Il 57.06%0.82 2012%2.17 36.26%1.56™

All valises are showed mean+SD Tesred by One way ANOVA(## p(001, ###: p(CC01)
and Tukeys mult \p\e rarge test. day ™5 pGOTCT vs, ) 2) 147 day % pC00B( |
vs, ), 00010 vs )
2) FEUIZHANMorris water maze test)

va Hed $ BMGB0)) RRER 189 ANE @
ohEr] ol Exiekg Y 7198 HE Qs eEuEEAE

HAIBIATE Al WE 2 77H0] XEa ol tigh YA
Z

B4 (one-way ANOVAE QS B EASHOZ 99
& xolg = D}( 2; p<0.00). AIFAEE B 7 F 130
e dEE 19 aEE I(14Y; p<0.05), AR [ 3} Ag

M(14%; p<0.001) Al {8 ZPolE  LIERITKTable
4)(Fig. 2, 3).

3. ZREHE ®rl

hun el Bl e}

Day of examination

Groups pre(hase line) 7th day 14th day™™"
| 120‘0016.08 8400£758 71.20£593
It 11960789 8140577 6340404
Il 120.20£€.61 7740568 50.20+2.53
Al values are s ed mean+SD Tested by One-way ANOVA(###: 0(0001) and Tukey's
multip'e range tes, 114" day % pXO05(1 v 1), ™ p0001( ) s, M)
HuoE
:, 1
a I
£33 - m
a8
Pl
pie Tihday 1dth day =

Fig. 2. Change of score on morris water maze test following time

lapsed between each groups. Four triais day over 6d were performed for the
acquisition test. Experimental Il group were ftreated with Gastrodiae Elaia
Prarmacopunsture at GBRO(7" day: n=5, 14" day: n=8) for 14 days after
inductior o traumatic brair injury. Experimental I group{7" day: n=5, 14" day;
n=5) were Needle-Prick Acupunciure at GB20 for 14 days afier inducticn of
traumatic brain injury. Experimental | group(7" day: n=>5, 14" day: n=5) were
no treatment ‘or 14 days after induction of traumatic brain injury. Tested by
one-way ANOVA(##: p0.001) and Tukey's multipie range test 14" day * p(DO5( |
vs. D), ™ 000101 vs, )

E o =
Fig. 3. Typical swim paths to find hidden platform according to the
morris water maze test. A Exprimental | group after 7’” day, B : Exprimental
I group a\er 14" day, C : Exprimertal I group aﬁer7 day, O Exprimental

Il group 14" cay, E @ Exprimental Il group after 7" day, F : Exprimental Il after
4N day
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Fig. 4. Photomicrographs of BDNF antibody Immunoreactivity in rat
hippocampus. A Exprimental 1 group atter 7™ day, B : Exprimental ¥ group
after 7" day, G - Exprimental It group after 7" day, D : Exprimental | group after
14" day, E : Exprimental I group 14" day, F : Exprimental It after 14" day, x 40.
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