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Objectives: The objective of this study was to review the effect of oral administration of herbal medi-
cines on the improvement of memory in Alzheimer's disease animal model reported in Korean domes-
tic journals.

Methods: The Korean databases (Koreantk, KISS) were searched with memory as a popular search term.
During the searches, only animal study reports were reviewed. Data of animal models, intervention,
observation methods of measuring indicators were extracted from the databases.

Results: Typically, 36 articles were reviewed. Twenty-two studies used scopolamine to induce
Alzheimer's disease, 24 studies used complex herbal medicines, and 12 studies used simple herbal
medicines. Polygalae Radix and Acori Rhizoma were the most frequently used herbal medicines to im-
prove memory in Alzheimer model. To evaluate the effect of herbal medicines, 36 studies used macro-
scopy, 16 studies used molecular biological analysis, 21 studies used biochemical analysis, 15 studies
used histological analysis, and 11 studies used hematological analysis. Each study showed significant
improvement with respect to memory indicators.

Conclusions: Overall, the results suggest that treatment employing herbal medicines is an effective op-
tion to treat memory impairment in Alzheimer's disease.
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Table 1. Summary of Animal Model in Studies

No. First author (year) Subject Age (week) Sex Method of induction
1 Joetal” (1998) sD 8 M nbM damage
2 Kim et al® (1998) ICR 4 M scopolamine
3 Kang et al” (1999) - (rat) 8 - nbM damage
4 Whang'”? (1999) SD - M nbM damage
5 Moon etal'” (2000) ICR, SD 30 (3D) - scopolamine
6 Koh etal'? (2001) ICR, SD 6, 30 M scopolamine
7 Lee et al™ (2001) ICR, SD 6,30 M scopolamine
8 Chi'¥ (2002) SD M ibotenic acid
9 Eom'™ (2002) SD - M ibotenic acid
10 Haetal'® (2002) ICR, SD 6,30 M scopolamine
11 Kang et al™ (2003) ICR M scopolamine
12 Park et al"® (2003) SD M ibotenic acid
13 Rho et al™® (2003) SD - M ibotenic acid
14 Yun et al®” (2003) ICR, SD 6,30 M scopolamine
15 Park et al*” (2004) SD - M saporine
16 Kim et al* (2005) ICR, SD 6,30 M scopolaming
17 Lee et a”® (2005) ICR, SD 6,30 M scopolamine
18 Park et aP! (2005) ICR, SD 6,30 M scopolamine
19 Choi et a®™ (2006) ICR, SD - scopolamine
20 Jang et a (2006) ICR 8 - scopolamine
21 Kim et a”” (2006) C57BL/6 F B-amyloid
22 Kyung et a® (2006) ICR 5 M B-amyloid
23 Joshi et a (2007) - (mouse) 8,28 M, F scopolamine
24 Seo etal®” (2007) ICR - M scopolamine
25 Park et a®" (2008) sD - M scopolamine
26 Hwang et al* (2009) BALB/c 11 M B-amyloid
27 Jeung et a™ (2009) SD - M T™MT
28 Wang et al*” (2009) ICR 5 M scopolamine
29 Jegal et al* (2010) SD 8 M scopolamine
30 Choi et al® (2011) ICR 5 M scopolamine
31 Jung et a® (2011) C57BL/6 8 M scopolamine
32 Jung et al®® (2011) C57BL/6 6 M scopolamine
33 Kim et al™ (2011) ICR 5 M scopolamine
34 Kim et al'” (2012) SD 8 M scopolamine
35 Lee etal*” (2014) C57BL/6 - M B-amyloid
36 Park et al”® (2017) C57BL/6 6 M scopolamine
SD: Sprague-Dawley, nbM: Nucleus basalis of Meynert, TMT: Trimethyltin.
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Table 2. Summary of Intervention in Studies

Simple, ‘ Positive control  Period
Herbal material ’
complex group material  (day)
17 Complex  Hyungbangjiwhang-tang (Rehmannie Radix, Corni Fructus, Hoelen, Alismatis Rhizoma, - 56
Plantaginis Rhizoma, Angelicae Koreanae Radix, Araliae Herba, Nepetae Herba, Sileris Radix,
Mountain Cortex Radix)
20 Complex  Chongmyung-tang (Poria, Polygalae Radix, Acori Rhizoma) - 14
3¥ Complex  Hyangbujapalmul-tang (Cyperi Rhizoma, Angelicae Gigantis Radix, Paeoniae Radix, - 56

Atractylodis macrodephala Rhizoma, Polygoni Multiflori Radix, Cnidii Rhizoma, Aurantii
Nobitis Pericarpium, Glycyrrhizae Radix, Zingiberis Rhizoma, Zizyphi inermis Fructus)
410 Complex  Sahyangsohap-won (Rhizome Atractylodis macrodephala, Rhizome Inula helenium Linne, - 56
Aquilariae Resinatum Lignum, Moschus moschiferus Linne, Styrax benzoin Dryand Resina,
Eugenia caryophyllata Thunburg Flos, Bubalus bubalis Linne cornu, Terminalia chebula
Retzius Cortex, Cyperi Rhizoma, Piperis Longi Fructus, Balsame of Liquidambar orientalis
Miller, Boswellia carterii Birdwood Resina, Crystal of Dryobalanops aromatica Gaertner, Apis
indica Radoszkowski)

5" Complex  Kakamboyanghwanoh-tang (Astragali Radix, Angelicae gigantis Radix, Paeoniae Radix, Tacrine 7
Lumbricus, Cnidii Rhizoma, Percicae Semen, Carthami Flos, Polygalae Radix, Acori Graminei
Rhizoma)

6" Complex  Boyikcheungnoy-tang (Ginseng Radix, Astragali Radix, Poria, Polygoni Multiflori Radix, Pinelliae Tacrine 14

Rhizoma, Atractylodis Rhizoma, Rhizome Atractylodis macrodephala, Carthami Flos, Acori
Graminei Rhizoma, Massa Medicata Fermentata, Hordei Fructus Germiniatus, Alismatis
Rhizoma, Gastrodiae Rhizoma, Zingiberis Rhizoma, Crataegii Fructus, Testudinis Plastrum)

7' Complex  Ansinchengnoy-tang (Cyperi Rhizoma, Rehmannie Radix Preparat, Paeonia Radix, Polygoni - 10
Multiflori Radix, Testudinis Plastrum, Zizyphi spinosae Semen, Aurantii Nobitis Pericarpium,
Hoelen, Angelicae Gigantis Radix, Salviae Radix, Arillus Longanae, Acori Rhizoma, Pinelliae
Rhizoma, Liriopis Tuber, Bombycis Corpus, Tribuli Semen, Perillae Folium, Saussurea Radix,
Amomi Semen, Gardeniae Fructus, Coptidis Rhizoma, Glycyrrhizae Radix)

8" Complex  Chimae-eum (Ginseng Radix, Angelicae Gigantis Radix, Cnidii Rhizoma, Paeonia Radix alba, - 35
Rehmannie Radix, Cuscutae Semen, Curcumae Radix, Arisaematis Radix, Polygalae Radix,
Acori Graminei Rhizoma, Crataegii Fructus, Hirudo, Alpiniae oxyphyllae Fructus)

99 Complex  Sinsunbullo-dan (Ginseng Radix, Angelicae Gigantis Radix, Rehmannie Radix Preparat, - 28
Cuscutae Semen, Cortex Eucommiae, Achyranthis Radix, Morindae Radix, Acori Graminei
Rhizoma, Lycii Fructus, Polygalae Radix, Cortex Lycii Radicis, Poria)

10" Complex  Kakamgobon-hwan (Salviae Miltiorrizae Radix, Rehmannie Radix Preparat, Asparagi Radix, Tacrine 14
Poria, Liriopis Tuber, Glycyrrhizae Radix, Ginseng Radix, Polygalae Radix, Acori Graminei
Rhizoma, Cinnabaris)

117 Complex  Gongjadaesungjichimjung-bang (Chineny Reevesii, Fossilia Ossis Mastodi, Polygalae Radix, DHA 10
Acori Graminei Rhizoma)
12'% Complex  Taebong-eum (Rehmannie Radix, Cnidii Rhizoma, Angelicae Gigantis Radix, Paeoniae Radix, - 35

Coptidis Rhizoma, Phellodendri Radix, Scutellariae Radix, Gardeniae Fructus, Poria, Acori
Graminei Rhizoma, Amomi Semen, Gastrodiae Rhizoma, Uncariae Ramulus et Uncus,
Polygalae Radix, Saussurea Radix, Bambusae Caulis in Taeniam, Poncin Fructus)

13" Complex  Geonne-Eum (Cervi plantotrichum Comu, Testudinis Plastrum) - 28
142 Simple Cyperi Rhizoma Tacrine 14
152 Complex  Saruktang-gamibang (Poria Hoelen, Dioscorea Rhizoma, Corni Fructus, Rehmannie Radix - 21

Preparat, Angelicae Gigantis Radix, Paeonia Radix, Cnidii Rhizoma, Moutan Cortex Radicis,
Alismatis Rhizoma, Hoelen, Polygalae Radix, Zizyphi Semen, Cyperi Rhizoma, Scrophulariae
Radix, Acori Graminei Rhizoma, Amomum Xanthioides Fructus, Ginseng Radix)

16%  Simple Phellodendri Radix Tacrine 21
179 Simple Dochroa febrifuga Tacrine 7
182 Simple Rheum palmatum Tacrine 21
19% Simple Amomum villosum Tacrine 21
20%  Simple Rhododendron simsii Palnch Tacrine 21
21 Complex  Jangwon-dan (Polygalae Radix, Arillus Longanae, Rehmannia glutinosa, Scrophulariae Radix, Tacrine 56

Acori Graminei Rhizoma, Cinnabaris, Ginseng Radix, Poria, Angelicae Gigantis Radix, Zizyphi
spinosae Semen, Liriopis Tuber, Biotae Semen)




364 The Effect of Oral Administration of Herbal Medicines on Memory in Alzheimer's Disease Animal Models

Table 2. Continued

Simple, ‘ Positive control  Period
Herbal material ’
complex group material  (day)

22%  Complex  Jujadokseo-hwan (Poria, Polygalae Radix, Ginseng Radix, Aurantii Nobitis Pericarpium, Acori - 7
Rhizoma, Angelicae sinensis Radix, Glycyrrhizae Radix)

23%  Simple Foeniculum vulgare Linne Piracetam, 8

diazepam

24% Complex  HT008-1 (Ginseng Radix, Acanthopanacis Senticosi Radix et Caulis, Angelicae Gigantis Radix, Tacrine 2
Scutellariae Radix)

257" Simple Acori Graminei Rhizoma - 14

26" Complex  Woogui-um (Aconiti Tuber, Cinnamomi Cortex Spissus, Rehmannie Radix Preparat, Corni - 14
Fructus, Dioscorea Rhizoma, Lycii Fructus, Glycyrrhizae Radix)

27% Complex  Yukmijihwangtang-gamibang (Rehmanniae Radix, Comii Fructus, Discoreae Radix, Hoelen, - 14
Mountain Cortex Radix, Alismatis Radix, Lycii Fructus)

28" Simple Crataegus pinnatifida Tacrine 8

29®  Simple Poria Cocos

30°  Complex  Gongjin-dan plus Polygala Folium, Polygalae Radix, Acori Graminei Rhizoma (Moschus, Cervi Tacrine 8
plantotrichum Comu, Angelicae Gigantis Radix, Corni Fructus, Polygala Folium, Polygalae
Radix, Acori Graminei Rhizoma)

31 Simple Arillus Longanae - 18

32% Complex  Jeongji-hwan (Ginseng Radix, Poria, Polygalae Radix, Acori Graminei Rhizoma) - 18

33% Complex  Polygala Folium, Polygalae Radix, Acori Graminei Rhizoma mixed Tacrine 8

340 Complex  Gwibi-tang (Angelicae Gigantis Radix, Arillus Longanae, Semen Zizyphi spinosae, Polygalae Tacrine 14
Radix, Ginseng Radix, Astragali Radix, Rhizome Atractylodis macrodephala, Radix Hoelen
cum, Saussurea Radix, Glycyrrhizae Resina, Zingiberis Rhizoma, Fractus Zizyohi jujubae)

354 Complex  Guibi-tang (Angelicae Gigantis Radix, Arillus Longanae, Semen Zizyphi spinosae, Polygalae - 21
Radix, Ginseng Radix, Astragali Radix, Rhizome Atractylodis macrodephala, Radix Hoelen
cum, Saussurea Radix, Glycyrrhizae Resina, Zingiberis Rhizoma, Fractus Zizyohi jujubae)

36 Simple Aucklaniae Radix Tacrine 28

DHA: Docosahexaenoic acid.

Table 3. Frequency of Herbal Materials for Memory Improvement Effect on Alzheimer's Disease

Frequency Herb material
16 Acori Rhizoma, Polygalae Radix
12 Angelicae Gigantis Radix
11 Ginseng Radix
9 Poria, Hoelen cum Pini Radix, Rehmannie Radix Preparat
7 Glycyrrhizae Radix
6 Aucklaniae Radix, Paeoniae Radix
5 Atractylodis Rhizoma Alba, Corni Fructus, Cnidii Rhizoma, Cyperi Rhizoma, Zizyphi Semen
4 Testudinis Plastrum, Amomi Semen, Crataegii Fructus, Aurantii Nobitis Pericarpium, Alismatis Rhizoma, Astragali Radix, Longanae Arillus
3 Lycii Fructus, Liriopis Tuber, Zizyphi inermis Fructus, Mountain Cortex Radix, Dioscorea Rhizoma, Zingiberis Rhizoma Recens, Polygoni
Multiflori Radix
2 Cervi plantotrichum Cornu, Salviae Miltiorrizae Radix, Eucommiae Cortex, Pinelliae Rhizoma, Moschus, Polygala Folium, Cinnabaris,

Gastrodiae Rhizoma, Gardeniae Fructus, Cuscutae Semen, Scrophulariae Radix, Scutellariae Radix, Coptidis Rhizoma, Phellodendri
Radix

Terminalia chebula Retzius Cortex, Angelicae Koreanae Radix, Zingiberis Rhizoma Siccus, Arisaematis Radix, Rheum palmatum,
Percicae Semen, Araliae Herba, Rhododendron simsii Palnch, Hordei Fructus Germiniatus, Sileris Radix, Bombycis Corpus, Tribuli
Semen, Apis indica Radoszkowski, Aconiti Tuber, Dichroae Radix, Rehmanniae Radix Crudus, Perillae Folium, Styrax Liquides, Bubalus
bubalis Linne cornu, Hirudo, Styrax benzoin Dryand Resina, Fossilia Ossis Mastodi, Massa Medicata Fermentata, Crystal of
Dryobalanops aromatica Gaertner, Achyranthis Radix, Curcumae Radix, Boswellia carterii Birdwood Resina, Cinnamomi Cortex
Spissus, Alpiniae oxyphyllae Fructus, Acanthopanacis Senticosi Radix et Caulis, Syzygii Flos, Uncariae Ramulus et Uncus, Bambusae
Caulis in Taeniam, Cortex Lycii Radicis, Lumbricus, Poncin Fructus, Plantaginis Rhizoma, Atractylodis Rhizoma, Asparagi Radix,
Aquilariae Resinatum Lignum, Morindae Radix, Piperis Longi Fructus, Nepetae Herba, Carthami Flos, Foeniculum vulgare Linne,
Biotae Semen
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Table 4. Summary of the Measuring indicators and Results

No. Measuring indicators

17 Morris water maze test, radial arm maze test, histological observation (brain)

28 Passive avoidance test, AChE activity

3¥ Morris water maze test, histological observation (brain)

410 Morris water maze test, radial arm maze test, histological observation (brain)

5" Morris water maze test, mRNA (APP, PS-1,2), glucose, uric acid, AChE activity, WBC, RBC, PLT

6" Morris water maze test, cytotoxicity, mRNA (AChE, NOsll), western blot (APP PS-1,2), WBC, RBC, PLT, glucose, uric acid, AChE activity
7' Morris water maze test, cytotoxicity, mMRNA (AChE, NOsll, IL-1 8, IL-6, TNF- ), western blot (APP PS-1,2), WBC, RBC, PLT, glucose, uric
acid, AChE activity, ROS, cytotoxicity, IL-1 3, TNF- &

g'" Morris water maze test, ChAT, AChE activity

9% Morris water maze test, ChAT, AChE activity

10" Morris water maze test, cytotoxicity, mRNA (AChE, NOsll), western blot (APP, PS-1,2), WBC, RBC, PLT, glucose, uric acid, AChE activity,

cytotoxicity
Passive avoidance test, AChE activity (in vivo&vitro)

)
12'%  Morris water maze test, ChAT, AChE activity
13" Morris water maze test, ChAT, AChE activity
147 Morris water maze test, cytotoxicity, mRNA (AChE, NOsl), AChE activity, western blot (APP PS-1,2), WBC, RBC, PLT, glucose, uric acid
157 Morris water maze test, AChE, ChAT
16”2 Morris water maze test, cytotoxicity, mRNA (IL-1 8, IL-6, APP AChE, GFAP), AChE activity, glucose, uric acid
175 Morris water maze test, cytotoxicity, MRNA (APP AChE, GFAP IL-1 4, IL-6, TNF- @), AChE activity, glucose, uric acid
182 Morris water maze test, cytotoxicity, mRNA (APP, AChE, GFAP, IL-1 &, IL-6, TNF- @), AChE activity, glucose, uric acid
19%) Morris water maze test, cytotoxicity, mRNA (APP, AChE, GFAP, IL-1 &, IL-6, TNF- @), AChE activity, glucose, uric acid
20" Morris water maze test, cytotoxicity, mNRNA (APP. AChE, GFAP, IL-1 8, IL-6, TNF- @), AChE activity, glucose
21" Morris water maze test, cytotoxicity. mRNA (APP AChE, GFAP, IL-1 8, IL-6, TNF- ), western blot (APP), AChE activity, MDA, GFAP,
CD68/CD11b, histological observation (brain), cytotoxicity, IL-1 &, TNF- @
22 Passive avoidance test, Y maze test, NF- £ B, mRNA (PKB, NGF- @)
23 Passive avoidance test, elevated plus maze test, AChE activity
24 Passive avoidance test, Y maze test, AChE activity
25°" Morris water maze test, radial arm maze test, AChE

)
)
)
)
26 Morris water maze test, Bax, apoptosis, MAP2, Tau protein, cytotoxicity
)
)
)
)
)

27 Morris water maze test, ChAT, cAMP

28% Passive avoidance test, Morris water maze test, Y maze test

29% Morris water maze test, Y maze test, mMRNA (AChE, ChAT, mAchR), western blot (ChAT, BDNF), CREB

30% Passive avoidance test, Morris water maze test, Y maze test, AChE activity

31¥ Passive avoidance test, Morris water maze test, Y maze test, fear conditioning test, ACh, AChE activity, mRNA (ChAT, AChE, mAchR,

TNF- @, IL.-1 B), western blot (p65, ERK1/2, p38)

32% Passive avoidance test, Morris water maze test, Y maze test, fear conditioning test, ROS, GSH, mRNA (GCL, HO-1), western blot (GCL,

SOD, HO-1, BDNF, ERK1/2, CREB, PKB/Akt, 4-HNE)
3% Passive avoidance test, Morris water maze test, Y maze test, AChE activity
340 Passive avoidance test, Morris water maze test, ACh, AChE activity, histological observation (liver, kidney)
54 Morris water maze test, cytotoxicity, £-amyloid accumulation, apoptosis
36* Passive avoidance test, Morris water maze test, body weight, mRNA (ChAT), MDA, GSH, CAT, SOD, ACh, AChE activity, ChAT acitivity
AChE: Acetylcholinesterase, APP: Amyloid precursor protein, PS: presenilin, WBC: White blood cell, RBC: Red blood cell, PLT: Platelet, NOsll: Nitric oxide synthase Il, IL:
interlukin, TNF: Tumor necrosis factor, GFAP: Glial fibrillary acidic protein, MDA: Malondialdehyde, PKB: protein kinase B, NGF- @: Nerve growth factor- @, MAP2:
Microtubule-associated protein 2, ChAT: Choline acetyltranferase, mAchR: Muscarinic acetylcholine receptor, BDNF: Brain-derived neutrophic factor, CREB: cAMP re-

sponse element-binding protein, ACh: Acetylcholine, ERK1/2: Extracellular signal-regulated kinase 1/2, GCL: Glutamyl cystein ligase, HO-1: Heme oxygenase-1, 4-HNE:
4-hydroxy nonenal, GSH: Glutathione, CAT: Catalse, SOD: Superoxide dismutase.
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