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Systemic Review on The Research Trend of Gastrodiae Rhizoma and Relationship
Between the Herbology and KCD—code

Hyun—Seok Kim#, Soong—In Lee, Jong—Kil Jeong*

College of Korean Medicine, Dongshin University, Jeonnam 520—714, Korea,

ABSTRACT

Objectives : The study was aimed to analyze the correlation between Herbology and contemporary research
results, KCD—codes and terms, The study will present information that can be used to find the direction of
further researches and be applied to the education of Herbology.,

Methods : Papers were searched in OASIS and PubMed. Papers were then categorized as "medicine and
pharmacy articles' or "articles unrelated to medicine and pharmacy." Medicine or pharmacy articles about
Gastrodiae Rhizoma were matched with treatments in Herbology and KCD-—codes, Medicine and pharmacy
articles which did not research Gastrodiae Rhizoma mainly and articles unrelated to medicine and pharmacy
were categorized and analyzed, KCD—codes and terms were arranged by treatments in Herbology. Research
types, the number of papers, and the citation count were arranged by each treatment in Herbology. Degrees of
Herbology research were represented as a table and a graph.,

Results : There were 148 Medicine and pharmacy articles about Gastrodiae Rhizoma, 76 medicine and pharmacy
articles which did not studied Gastrodiae Rhizoma mainly, and 120 articles unrelated to medicine and
pharmacy. Researches on Senility and hypertensive diseases were conducted to the degree of clinical research,
Numbness of the limbs scored 617, Epilepsy and convulsions scored 257,

Conclusions : The study suggests that there were 148 medicine and pharmacy articles about Gastrodiae
Rhizoma, Epilepsy and convulsions were the most researched treatment in Herbology, Of the medicine and
pharmacy articles tha t did not match treatments in Herbology, there were clinical research articles researching
on senility which can be used in the Herbology education field,
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Table 1. The List and Analysis of Gastrodiae Rhizoma In vitro and
Ex vivo Articles Related to Medicine and Pharmacy.

Effect of Subject Title The Number
(@) of Citations (n)
Gastrodin inhibits the activity of
acid—sensing ion channels in rat primary 6

Analgesic effect SCNSOrY neurons

@ The pharmacological mechanism of

gastrodin on calcitonin gene—related peptide 6
of cultured rat trigeminal ganglion

2.4—Bis(4—hydroxybenzyl)phenol inhibits
heat shock transcription factor 1 and
sensitizes lung cancer cells to conventional
anticancer modalities'”

Anti—angiogenen
sis effect,
Antitumor
activity (6)

| ARTEAIAIER ARG B AA BHn

Anti—inflammatory effect of Gastrodia elata
rhizon)ae in human umbilical vein endothelial
cells™

Anti—tumor activity of Gastrodia elata
Blume is closely associated with a
GTP-Ras—dependent pathwaym

Effect of Gastrodia elata on tumor necrosis
factor—alpha—induced matrix
metalloproteinase activity in endothelial cells™
Structure—activity relationship study of
WSS25 derivatives with anti—angiogenesis
effects'®

The transport of gastrodin in Caco—2 cells
and 11.71‘ptake in Beap37 and Beap37/MDR1
cells'”

24

11

23

Anti—dengue
virus bioactivity
@

Structure elucidation and sulfated
derivatives preparation of two
alpha—D—glucans from Gastrodia elata Bl,
and their anti—dengue virus bioactivities'®
WSS45, a sulfated alpha—D—glucan,
strongly interferes with Dengue 2 virus
infection in vitro"

53

10

Antimelanogenic
effect (1)

Inhibitory effect of Gastrodia elata extract
on melanogenesis in HM3KO melanoma cells®

Anti—platelet
effect (2)

Phenolic and furan type compounds isolated
from Gastrodia elata and their anti—platelet
effects”

Study of a glycoprotein from Gastrodia
elata. its effects of anticoagulation and
antithrombosis™

39

Neuroprotection
(30)

Anti—inflammatory Effects of Gastrodia
elata Extract in Lipopolysaccharide
—stimulated BV—2 Microglia Cell””
Antioxidant and pro—oxidant activities of
p—hydroxybenzyl alcohol and vanillin:
effects on free radicals, brain peroxidation
and degradation of benzoate, deoxyribose,
amino acids and DNA™

Cytotoxicity of Hydrogen Peroxide and
Effects of Rhizoma Gastrodiae Against
Hydrogen Peroxide in Mouse Cerebral
Neurons™

Effect of Glucose Oxidase and Effect of
Gastrodiae Rhizoma on Glucose Oxidase in
Spinal Sensory Ganglion Neurons™

Effect of Rhizoma Gastrodiae on Cultured
Spinal Motor Neurons Damaged by Oxygen
Radicals™

Effect of Rhizoma Gastrodiae on Xanthine
Oxidase and Hypoxanthine in Cultured
Schwann Cells™

Effects of Rhizoma Gastrodiae on Cultured
Mouse Spinal Motqr Neurons Damaged by
Hydrogen Peroxide™

Effects of Rhizoma Gastrodiae on
Oxidant—Induced Neurotoxicity in
Oligodendrocy‘tew)

Ethyl ether fraction of Gastrodia elata
Blume protects amyloid beta

peptide—induced cell death®

Experimental study on effect of gastrodia in
inducing the differentiation of mesenchymal
stem cells into neuron—like cells™

Gastrodia elata Blume and its pure
compounds protect BV—2 microglial—derived
cell lines against f—amyloid: the
involvement of GRP78 and CHOP*

Gastrodia elata Blume (tianma) mobilizes
neuro—protective capacities%

Gastrodia elata prevents huntingtin
aggregations through activation of the
adenosine A2A receptor and ubiquitin
proteasome systemg

Gastrodia elata prevents rat
pheochromocytoma cells from

serum-— deprlved apoptosis: the role of the
MAPK family™

Gastrodia elata shows neuroprotective

effects via activation of PI3K signaling
against omdatlve glutamate toxicity in
HT22 cells™

103

62

22

12

39
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Gastrodin protects against MPP(+)—induced

oxidative stress by up regulates heme

oxygenase—1 expression through p38 9
MAPK/Nrf2 pathway in human

dopaminergic cells’ %

Gastrodin inhibits glutamate—induced

apoptosis of PC12 cells via inhibition of 12
CaMKII/ASK—1/p38”

In vitro effects of hydroxybenzaldehydes
from Gastrodia elata and their analogues on
GABAergic neurotransmission, and a
structure—activity correlation™”

60

Inhibitory effects of constituents of
Gastrodia elata Bl, on glutamate—induced
apoptosis in IMR—32 human neuroblastoma
cells"

Modulation of LPS—stimulated
neuroinflammation in BV—2 microglia by
Gastrodia elata. 4—hydroxybenzyl alcohol is
the bioactive candidate®

34

31

Neuroprotective effects of vanillyl alcohol in
Gastrodia elata Blume through suppression

of oxidative stress and anti—apoptotic 30
activity in toxin—induced dopaminergic

MN9D cells™

Neuroprotective principles from Gastrodia
44) 45

elata

Phenotyping of tianma-—stimulated

differentiated rat neuronal b104 cells by 9

quantitative proteomjcs45)

Protective effects of Gastrodia elata Blume

on MPP+-induced cytotoxicity in human 49

dopaminergic SH-SY5Y cells™

Protective effects of gastrodin on

hypoxia—induced toxicity in primary 71

. 47)
cultures of rat cortical neurons”

The Aqueous Extract of Rhizome of
Gastrodia elata Protected Drosophila and

PC12 Cells against Beta—Amyloid—Induced 10
Neurotoxicity@
The neuroprotective effects of an extract of 19

Gastrodia elatd"

The protective effects of phenolic
constituents from Gastrodia elata on the 12
cytotoxicity induced by KCl and glutamatew)
Tianma modulates proteins with various
neuro—regenerative modalities in

dlfierentlated human neuronal SH-SY5Y 2
cells”
Two new neuroprotective phenolic 3
compounds from Gastrodia elata >
Effects of Gastrodia elata Blume Water
Osteoclast Extract on RANKL—induced Osteoclast 0
formation &  Differentiation®
differentiation ' WSS25, a sulfated polysaccharide, inhibits
@ RANKL—induced mouse osteoclast formation 0
by blocking SMAD/ID1 signaling54>
Smooth muscle Phenolic compounds from Gastrodia rhizome
rexalant effect and relaxant effects of related compounds 87

(1) on isolated smooth muscle preparation®

*(n): Absolute number for each factor—associated papers,

2) in vivo, in vitro & in vivo, Clinical
research @3t ¥HAl9] Hu} o] .

In vivo, in vitro & in vivo, Clinical research ©J 43}
= =257 I=FEAHRIERE dH3A7= FEAA=

oFst =8 84

TeE= O in vivo, in vitro & in
vivo, chmcal studlesi B=3lgch 1 & =50 2Ex}
29 e wastel 24749 Rl ek Ag B
TS Arjostd WY @ 24S KCD—coded 3417
T AR A «o2 Ydsqn. "2z oA 7ed A
ool FX|(Treatment in Herbology)= =&oA tF= A

Vol, 31 No. 2, 2016

uhe] Adjolety A W 4L V1€ 29 2 AT, Al
Aol 39 FAMIES Faste] digstatt. "Ex3 9
A 71es HAnte] X PR B2 wAje FAE et
& WHO AE9s #F89(WHO International Standard
Terminologies on Traditional Medicine in the Western
Pacific Region)’?2 Zustgon, WHO AEolst EZgo]
of ZFEA P E23HA FX= MESH terme th-SAl7]
A 2 AFRloA dojFer Attt I ATt FEEK
B+~ headache and dizziness, BEE&HiARK= numbness of
the limbs, /MRS infantile convulsion, &R =
epilepsy and convulsions, PfEEJES tetanus® Z+ZH9
FJEFHS ®7|5tgTh o|FA BFE =HE Table 29 Zth

PI

Table 2. The List and Analysis of Gastrodiae Rhizoma In vivo, In
vitro & In vivo, Clinical studies Articles Related to Medicine and
Pharmacy.

The
Term of Number Treatment
’I‘g:)uedof Disease or Ifnge Title of in
Y Symptom (n) Citations  Herbology

(n)

Anti—asthmatic activity of
phenolic compounds from the 20
roots of Gastrodia elata BI””

Acidic polysaccharide extracts

from Gastrodia Rhizomes

suppress the atherosclerosis (Headache

Atherosclerosis 7 risk index through inhibition 9 and

(1) of the serum cholesterol dizziness)

composition in Sprague SRR

Dawley rats fed a high—fat

diet™

Combined vocal
and multiple
motor tic F95.2
disorder [de la
Tourette](1)

Dual restoring effects of
gastrodin on dopamine in rat
models of Tourette's

59)
syndrome

4—-Hydroxybenzyl methyl ether
improves learning and

memory in mice via the 62
activation of dopamine D1

receptor signa.lingﬁ0

Gastrodia elata Bl, Attenuated
learning deficits induced by
forced—swimming stress in the 9
inhibitory avoidance task and
Morris water maze”
Gastrodia elata modulates
amyloid precursor protein
cleavage and cognitive
functions in mice®”

In vivo

@ (Numbness

of the
limbs)
[

Alzheimer's

disease (6) G0

Gastrodin alleviates memory
deficits and reduces
neuropathology in a mouse

model of Alzheimer's disease®”’

Gastrodin and
p—hydroxybenzyl alcohol
facilitate memory consolidation
and retrieval, but not
acquisition, on the passive
avoidance task in rats®”

114

Therapeutic potential of
Gastrodia elata Blume for the
treatment of Alzheimer's
disease™

Gastrodia elata bl attenuates
methamphetamine—induced 9
dopaminergic toxicity via
inhibiting oxidative burdens
G10,  Gastrodia elata Blume <Nu;ntbhness
G20, (tianma) mobilizes 22 of the

G30  neuro—protective capacitiesm’ ﬂ;ég;%(

Huntington's 66)
disease,
Parkinson's
disease,
Alzheimer's

disease (4) New insights into the brain

protein metabolism of
Gastrodia elata—treated rats
by quantitative proteomics%)

50
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Protective effects of gastrodia
elata on
aluminium—chloride—induced
learning impairments and
alterations of amino acid
neurotransmitter release in
adult rats®”

T2z, | IFEEAYARIEFY oA e A4 23

26

Alzheimer's
disease,
Dementia in
Alzheimer's
disease, Other
amnesia (5)

G30,
F00,
R41.3

Effects of Gastrodia elata and
its active constituents on
scopolamine—induced amnesia
in rats™

p—Hydroxybenzyl alcohol
attenuates learning deficits in
the inhibitory avoidance task:
involvement of serotonergic
and dopaminergic systems71

Prolonged oral administration
of Gastrodia elata extract
improves spatial learning and
memory of
scopolamine—treated rats’”

The antagonism of rhizoma

gastrodiae to lead—induced

dama§e of hippocampus in
73

rats

The antagonistic action of
Gastrodia elata combined with
E—gelatin on lead—induced
down regulation of c—fos
expression in rat brain’?

60

34

(Numbness
of the
limbs)

8RR

Dementia in
Alzheimer's
disease,
Senility (2)

F00,
R54

Effect of gastrodia elata on
learning and memory
impairment induced by
aluminum in rats”
Improving effect of rhizoma
Gastrodiae on learning and
memory of senile rats’®

12

Depressive
episode (5)

F32

Antidepressant-like activity of
the Gastrodia elata ethanol
extract in mice’”
Down-regulation of Slit—Robo
pathway mediating neuronal
cytoskeletal remodeling
processes facilitates the
antidepressive—like activity of
Gastrodia elata Blume™
Rhizomes of Gastrodia elata
BL possess antidepressant—like
effect via monoamine
modulation in subchronic
animal model™

The antidepressant effect of
Gastrodia elata Bl, on the
forced—swimming test in
rats™

Antidepressant-like Effects of
the Gastrodia elata Bl Extract
in Mice®'

24

Epilepsy,
Cramp and
spasm,
Convulsive
disease (13)

G40,
R25.2,
U23.7

Ether fraction of methanol
extracts of Gastrodia elata, a
traditional medicinal herb,
protects against kainic
acid—induced neuronal damage
in the mouse™

Gastrodia elata BL mediates
the suppression of nNOS and
microglia activation to protect
against neuronal damage in
kainic acid—treated rats™
Gastrodia elata modulated
activator protein 1 via c—Jun
N-terminal kinase signaling
pathway in kainic
acid—induced epilepsy in
rats™

Inhibition of kainic acid
binding to glutamate receptors
by extracts of Gastrodia™
Gastrodin decreases
immunoreactivities of
gamma—aminobutyric acid
shunt enzymes in the
hippocampus of
seizure—sensitive gerbilsgl)
Anticonvulsive and free radical
scavenging activities of
Gastrodia elata B, in kainic
acid—treated rats””

Anticonvulsive and free radical
scavenging activities of
vanillyl alcohol in ferric
chloride—induced epileptic
seizures in Sprague—Dawley
rats”

Gastrodia Elata Bl Attenuates
Cocaine—Induced Conditioned
Place Preference and
Convulsion, but not Behavioral
Sensitization in Mice:
Importance of GABA(A)
Receptor

Protective effects of several
components of Gastrodia elata
on lipid peroxidation in gerbil
brain homogenatesgs)

The effect of vanillin on the
fully amygdala—kindled
seizures in the rat”

Anti—convulsant Effects of
Methanol Extract of Gastrodia
Elata on Kainic Acid—induced
Epilepsy Mouse Model””

Studies on the
Anti-Convulsive Effect
Gastrodiae Rhizoma

Aqua—Acupuncture%)

98

44

39

26

86

61

76

12

26

31

25

{Epilepsy
and
convulsions

> Bl

Diabetic
hypoglycaemic
coma (4)

E10-E1

Gastrodin inhibits allodynia
and hyperalgesia in painful
diabetic neuropathy rats by
decreasing excitability of
nociceptive primary sensory
neurons™”

Effect of Each Gastrodia elata
Blume Concentration on
Antidiabetic in Diabetic
Mellitus Rats™”

Effect of Prior Gastrodia elata
Blume diet on Diabetic
Mellitus Induced Rats at
Antioxidant Effect and
Pathophysiology factor 4
Effect of Swimming Exercise
Training and Gastrodia Elata
Blume Extract Administration
on Oxidative Enzyme Activity
in Streptozotocin—induced
Diabetic Rat™

29

4~Hydroxybenzaldehyde from
Gastrodia elata Bl, is active
in the antioxidation and
GABAergic neuromodulation of
the rat brain®

102

Essential
(primary)
hypertension
(6

110

A Study on the
Antihypertensive Effect of

Gastrodia®

Gastrodia elata decreases
isoprenaline potency and
enhances spontaneous phasic
activity in the rat detrusor'®”

Effects of acidic
polysaccharides from gastrodia
rhizome on systolic blood
pressure and serum lipid
concentrations in
spontaneously hypertensive
rats fed a high—fat diet'*?

Effect of Gastrodiae Rhizoma
Extract on Blood Pressure and
Plasma Catecholamine Level in
Unanaesthetized Spontaneously
Hypertensive Rats'®?

Effect of Gastrodiae Rhizoma
Extract on Plasma Levels of
Electrolytes and Aldosterone
and Plasma Renin Activity in
Unanaesthetized Spontaneously
Hypertensive Rats'®

11

(Headache
and
dizziness)

SRR
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Sequelae of

adverse effects

caused by
drugs,
medicaments
and biological
substances in

therapeutic use

@

Y88

Effects of unprocessed vs,
cooked—processed Gastrodia
elata on cytochrome P450
enzymes in rats'?!

Sleep disorders

@

G47

Gastrodiae Rhizoma Ethanol
Extract Enhances
Pentobarbital-Induced
Sleeping Behaviors and Rapid
Eye Movement Sleep via the
Activation of GABA A —ergic
Transmission in Rodents'>”
N(6)—(3—methoxyl—4—hydroxyb
enzyl) adenine riboside
induces sedative and hypnotic
effects via GAD enzyme
activation in mice'*”

NHBA isolated from Gastrodia
elata exerts sedative and
hypnotic effects in sodium
pentobarbital—treated mice'?
Studies on some
pharmacological effects of
gastrodia in{'ection and
gastrodjn125

15

Esienttal Gastrodia elata Ameliorates (Headache
(pnmaly) 1o, High—Fructose Diet—Induced and
hypertension, E70-E9 _.° ) 5 L
Metabolic 0 Lipid Me‘tabohsm anq o1 dizziness)
disorder (1) Endothelial Dysfunction SRR
GaST}YOdlI‘i. mh.lblts cell (Headache
Hypertensive proliferation in vascular and
! 110-115 smooth muscle cells and 29 -
diseases (1) o dizzinessy
attenuates neointima
formation in vivo'"” S
Effects of Gastrodiae Rhizoma
on Brain Edema and
Aquaporin Expressions 2
Following Intracerebral
Hemorrhage in Rats'® (Numbness
Intracerebral 61 . X of the
hemorrhage (2) An Immunohistochemical . limbs)
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Table 3. The Category and Number of Articles Unrelated to
Medicine and Pharmacy.

The category of papers The number of papers
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Pharmacokinetics & absorption 9
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Table 4. The Title, Number And Number of Citations of Gastrodiae
Rhizoma Related Papers that Matched with Treatments in
Herbology.

Treatment in Type of an  Total number of
Herbology (n) L) Gl el article (n) citations
, 62
(Headache and 17 (Atheros'clero.sm). 110-115 In vivo (9) (1+2+6+0+1+11
dizziness) (Hypertensive diseases), 110 +547499)
E@%ﬁfﬁ 10) (Essential(primary) hypertension, o
~ T75.3 (Motion sickness) Clinical 5 (5)
research (1)
870
(62+9+23+9+114
G10 (Huntington's disease), G20 349492450426
(Parkinson's disease), G30 ) 60434+ 142+4+
(Numbness of  (Alzheimer's disease), G45 In vivo (32) 94+0+14+40+0+58
the limbs) (Transient cerebral ischemic +0+64+36+86+5
8RR (34) attacks and related syndromes), 44+86+5T+0+240
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n vitro n
vivo (2) 104 (98+6)
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convulsion)
N (0)
Literature
research (1) %
(Epilepsy and o1
convulsions) G40 (Epilepsy), R25.2 (Cramp and In vivo (12) (102+0+61+76+9
S (15) spasm), U23.7 (Convulsive disease), 8+12+44+39+86
i +26+0+31)
In vitro & In
vivo (2) 108 (48+60)
TASRAE

(tetanus) (0)

*(n): Absolute number for each factor—associated papers.
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Headache and Numbness of Infantile palsy Epilepsy and  Tetanus
diziness  the limbs convulsions

Fig1. Representation of The Degree of Herbology Research.

As a result of scoring articles of each treatment in Herbology, headache
and dizziness scored 116, numbness of the limbs scored 617, infantile
convulsion scored 0, epilepsy and convulsions scored 257, tetanus
scored 0.
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