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Objectives: To analyze the trend of Korean patents of natural product extracts for depression. This
study also aimed to enhance the development and application of natural product extracts for depres-
sion in Korean herbal medicine.

Methods: We searched the Korea Intellectual Property Rights Information Service and Science ON to
collect Korean patent data of natural product extracts for depression. Two authors independently
screened and assessed full texts of screened patents for eligibility. Included patents were analyzed both
quantitatively and qualitatively.

Results: A total of 62 patents from 2002 to December 2021 were included for analysis. The number of
patents has constantly increased since 2002. Glycyrrhiza uralensis Fischer, Perilla frutescens Britton
var. acuta Kudo, Zizyphus jujuba Miller var. inermis Rehder were frequently used among 62 patents.
Alcohol extraction was mostly used, followed by water extraction and ethyl extraction regarding ex-
tract methods. Eight patents were herbal medicine used for treating depression in Korean Medicine.
Conclusions: Various Korean herbal medicine and minerals were used as natural-products for treating
depression. These results provide fundamental data that can be used for inventing new patents using
Korean herbal medicine, developing new natural product extracts for depression, and extending the
range of application of these products in clinical setting.
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Identification of studies via databases

c
2 | | Patents identified from DB Patents removed before
8 (n=1,549): screening:
"Ig KIPRIS (n=682), science ON Duplicate patents removed
9 (n=867) (n=120)
— l
Patents screened R -
(n=1.429) » Patents excluded (n=794)
. ]
§ | | Patents sought for retrieval Patents not retrieved (n=486)
o (n=635)
g 1
Patents assessed for eligibility .| Full-text patents excluded,
(n=167) with reasons (n=105)
o) l Not depression: 52
3 | | Patents included in review No extraction method: 1
=] (n=62) Using bacteria: 17
= Using single component: 35

Fig. 1. Flowchart of patent selection process.
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Table 1. Number of Natural Product-Based Products for Treatment of
Depression by Each Main Patentee

Main patentee Number
Corporation 11
An industry-academic cooperation group 27
Public institution (Korean institute of oriental 26
medicine, Korea food research institute)
Foundation 1
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Table 2. Model of Experiment and Method of Extraction for Each Included Patents
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Application number Natural product Modg\ of Methoq of
experiment extraction
10-2002-0017878 Nelumbo nucifera Gaertner AT A
10-2004-0021146 Albizziae Cortex AT AV W
10-2004-0022413 Nelumbo nucifera Gaertner AT W
10-2005-0067612 Taraxacum AT A
10-2005-0067613 Gardenia jasminoides AT A
10-2005-0067611 Camellia Sinensis AT A
10-2006-7008209 Cactaceae AT AC, E, M, W
10-2006-0041105 Rubus coreanus AT M
10-2007-7024510 Panax Ginseng c.a.Meyer, Glycyrrhiza urlanesis, Zizyphus jujuba var. inermis Rehder AT A
10-2007-0108545 Dioscorea polystachya Turcz., Euphoria longan Steud., Zizyphus jujuba var. inermis Rehder, AT A
Glycyrrhiza urlanesis, Ziziphus jujuba Miller
10-2007-0123875 Panax Ginseng c.a.Meyer, Cyperus rotundus, Zizyphus jujuba var. inermis Rehder, AT HW
Ganoderma lucidum
10-2008-0020306 Elsholizia splendens Nakai ex F. Maek. ATCT HW
10-2008-7019559 Gardenia jasminoides, Citrus aurantium L, Machilus thunbergii, Forsythia koreana NAKAI, AT E
Polyporales, Perilla frutescens Britton var. acuta Kudo, Pinellia ternata, Glycyrrhiza urlanesis
10-2009-0090787 Allium macrostemon Bunge AT AW
10-2009-0121695 Hemerocallis fulva L. AT AW
10-2010-0032329 Punica granatum L. AT HT
10-2011-0049101 Cyperus rotundus, Poria cocos Wolf, Glycyrrhiza uralensis, Coptis AT HW
10-2011-0050472 Oryza sativa L. AT E
10-2011-0050474 Oryza sativa Bran AT A, AC,E H,V
10-2011-0056624 Oryza sativa Bran AT A E HV
10-2012-0032700 Gastrodia eleta Blume AT A
10-2012-0035782 Colocasia esculenta (L) Schott AT A
10-2012-0048035 Pinus parviflora S.et Z. AT HW
10-2012-0061602 Acer tegmentosum Maxim. AT A
10-2012-0116535 Asarum sieboldii Mig. AT AWV
10-2013-0024643 Cyperus rotundus, Lindera aggregata, Inula helenium, Platycodon grandiflorum A. De AT R
Candolle, Citrus aurantium L., Glycyrrhiza uralensis
10-2013-0048291 Taraxacum mongolicum Hand.-Mazz AT R
10-2013-0061894 Mori cortex AT E,W
10-2013-0064025 Physalis alkekengi var. francheti MASTERS HORT AT AW
10-2013-0077280 Peucedanum japonicum Thunb. AT A EV
10-2013-0138534 Dioscorea polystachya Turcz., Houttuynia cordata Thunb, Euphoria longan Steud. AT A
10-2014-0036964 Ginseng C.A. Meyer AT E, HW
10-2014-0044117 Nelumbo nucifera Gaertner, Polygala tenuifolia, Scutellaria baicalensis AT A
10-2014-0140470 Hippophae rhamnoides AT HW
10-2015-0156093 Valeriana fauriei Briq. AT HW
10-2016-0074553 Crataegus pinnatifida BUNGE AT A
10-2016-0162678 Vaccinium bracteatum AT AW
10-2017-0018402 Hibisci Cortex AT AW
10-2017-0068604 Vaccinium bracteatum AT AEW
10-2017-0083570 Talc Mineral Group, Gypsum Fibrosum, Glycyrrhiza uralensis, Scutellaria baicalensis, Platycodon AT A
grandifiorum A. De Candolle, Erigeron canadensis, Rheum rhabarbarum, Ephedra, Ledebouriella
seselodies WOLFF, Schizonepeta tenuifolia, Mentha canadensis, Forsythia koreana NAKAI,
Gardenis jasminoides, Levisticum officinale, Paeonia lactiflora, Angelica gigas
10-2017-0083575 Cinnamomum cassia Pres!, Wolfiporia extensa, Paeonia suffruticosa Andrews, Prunus AT W
persica Batsch, Paeonia lactiflora
10-2017-0134156 Fraxinus lanuginosa AT E,W
10-2017-0136538 Xanthium sibiricum AT HT
10-2017-0154215 Pedicularis resupinata L. AT A
10-2018-0045226 Platycodon grandiflorum A. De Candolle, Citrus aurantium L. AT W
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Table 2. Continued 1

Application number Natural product Modg\ of Methoq of
experiment extraction
10-2018-0166780 Astragalus membranaceus, Salvia miltiorrhiza AT E, HW
10-2019-0012286 Morus alba Linne AT Vv
10-2019-0029789 Perilla frutescens var. crispa AT F
10-2019-0126053 Sena tora(L.) Roxb. AT HW, R, W
10-2019-0166801 Dioscorea nipponica Makino, Opunita ficus-indica Mil. AT AW,V
10-2019-0178546 Arctium lappa AT A
10-2020-0008707 Salvia miltiorrhiza AT A
10-2020-0021186 Citri Unshius Pericarpium AT A
10-2020-0020894 Musax paradisiaca L., Capasium annuum L., Bistorta manshuriensis KOM., Perilla AT AW
frutescens var.crispa
10-2020-0044889 Panax ginseng C.A.Meyer AT AEW
10-2020-0048012 Ishige foliacea AT A
10-2020-0110677 Perilla frutescens var.crispa AT F HW
10-2020-0128709 Capasium annuum L., Bistorta manshuriensis KOM., Perilla frutescens var.crispa, AT AW
Fraxinus lanuginosa, Prunella vulgaris L, subsp.asiatica H.Hara., Camellia sinensis,
Asparagus cochinchinensis MERR.
10-2020-0136185 Pleurotus eryngii. AT A
10-2020-0160839 Wolfiporis extensa, Paeonia suffruticosa Andrews, Bupleurum falcatum, Ganoderma AT Vv
lucidum, Eclipta prostrata L., Ligustrum japonicum THUNBERG., Bletilla striata, Lindera
aggregata, Glycyrrhiza uralensis, Zizyphus jujuba var. inermis Rehder, Zingiber officinale
ROSC., Fallopia multiflora Haraldson var. multiflora
10-2020-0174583 Arctium lappa AT F
10-2021-0170191 Liquidambar orientalis Mill., Myristicaceae, Levisticum officinale, Santalum album, Piper AT A

longum, Syzygium aromaticum, Typha orientalis Presl, Salvia miltiorrhiza

A: Alcohol extraction, AC: Acetone extraction, AT: Animal testing, CT. Clinical trial, E: Ethyl acetate, F: Fermentation extraction, H: Hexane extraction, HT: Heat treatment,
HW: Hot water extraction, M:Methonol extraction, R: Reflux extraction, V: Various methods (no limit to use various methods for ex- traction), W: Water extraction.
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Table 3. Frequency of Constituents Used for Included Patents

Frequency Constituents

7(n=1) Glycyrrhiza urlanesis

5(n=1) Perilla frutescens var.crispa

4(n=2) Zizyphus jujuba varinermis Rehder, Birtorta manshuriensis KOM.

3(n=7) Cyperus rotundus, Platycodon grandiflorum A.De Candolle., Citrus aurantium L., Panax ginseng c.a. Meyer., Gardenia jasminoides

J.Ellis, Salvia miltiorrhiza

2 (n=17) Taraxacum mongolicum Hand.-Mazz, Lindera aggregata, Dioscorea polystachya Turcz, Euphoria longan Steud., Crataegus
pinnatifida BUNGE, Crataegus pinnatifida BUNGE, Poria cocos Wolf, Opuntia ficus-indica Mill, Levisticum officinale, Paeonia
suffruticosa Andrews, Arctium lappa, Scutellaria baicalensis, Ledebouriella seseloides, Forsythia koreana NAKAI, Paeonia
lactifora, Oryza Sativa Bran, Fraxinus lanuginosa, Vaccinium bracteatum, Capasium annuum L.

1 (n=66) Taraxacum, Albizziae Cortex, Camellia Sinensis, Cactaceae, Rubus coreanus, Ziziphus jujuba Miller, Cyperus rotundus, Ganoderma
lucidum, Elsholizia splendens Nakai ex F. Maek., Machilus thunbergii, Polyporales, Pinellia ternata, Allium macrostemon Bunge,
Hemerocallis fulva L., Punica granatum L., Coptis, Oryza sativa L., Gastrodia eleta Blume, Colocasia esculenta (L) Schott, Pinus
parviflora S.et Z., Acer tegmentosum Maxim., Asarum sieboldii Mig., Inula helenium,Mori cortex, Physalis alkekengi var. francheti
MASTERS HORT, Peucedanum japonicum Thunb., Houttuynia cordata Thunb, Ginseng C.A. Meyer., Gaertner, Polygala tenuifolia,
Hippophae rhamnoides, Valeriana fauriei Brig., Crataegus pinnatifida BUNGE, Hibisci Cortex, Talc Mineral Group, Gypsum
Fibrosum, Erigeron canadensis, Rheum rhabarbarum, Ephedra, Schizonepeta tenuifolia, Mentha canadensis, Levisticum
officinale, Angelica gigas, Cinnamomum cassia Presl, Wolfiporia extensa, Prunus persica Batsch, Xanthium sibiricum, Pedicularis
resupinata L., Astragalus membranaceus, Morus alba Linne, Sena tora (L.) Roxb., Citri Unshius Pericarpium, Musax paradisiaca
L., Panax ginseng C.A.Meyer, Ishige foliacea, Prunella vulgaris L, subsp.asiatica H.Hara., Camellia sinensis, Asparagus
cochinchinensis MERR., Pleurotus eryngii., Bupleurum falcatum, Ganoderma lucidum, Eclipta prostrata L., Ligustrum japonicum
THUNBERG., Zingiber officinale ROSC., Fallopia multiflora Haraldson var. multiflora, Liquidambar orientalis Mill., Myristicaceae,
Levisticum officinale, Santalum album, Piper longum, Syzygium aromaticum, Typha orientalis Pres!

Table 4. Classification of Constituents Used for Patents

Classification Constituents
Herbal Herbal Glycyrrhiza urlanesis, Perilla frutescens var.crispa, Zizyphus jujuba var.inermis Rehder, Birtorta manshuriensis
medicine medicine in KOM., Cyperus rotundus, Platycodon grandiflorum A.De Candolle., Panax ginseng c.a. Meyer., Gardenia
KP (n=53) Jjasminoides J.Ellis, Salvia miltiorrhiza, Taraxacum mongolicum Hand.-Mazz, Lindera aggregata, Dioscorea

polystachya Turcz, Euphoria longan Steud., Crataegus pinnatifida BUNGE, Crataegus pinnatifida BUNGE,
Poria cocos Wolf, Opuntia ficus-indica Mill, Levisticum officinale, Paeonia suffruticosa Andrews, Scutellaria
baicalensis, Ledebouriella seseloides, Forsythia koreana NAKAI, Paeonia lactiflora, Oryza Sativa Bran,
Fraxinus lanuginosa, Vaccinium bracteatum, Capasium annuum L., Myristicaceae, Syzygium aromaticum,
Asarum sieboldii Mig, Eclipta prostrata L., Fallopia multifloa Haraldson var. multiflora, Xanthium sibiricum,
Gastrodiaelata Blume, Polygala tenuifolia, Rheum rhabarbarum, Ephedra, Schizonepeta tenuifolia, Mentha
canadensis, Angelica gigas, Ziziphus jujuba Miller, Citri Unshius Pericarpium, ginseng C.A.Meyer, Pinus
parviflora S.et Z.Hibisci Cortex, Rubus coreanus MIQ, Astragalus membranaceus, Prunus persica Batsch,
Mori cortex, Prunella vulgaris L.subsp.asiatica (Nakai) H.Hara, Axparagus cochinchinensis MERR, Valeriana
fauriei Briq., Senna tora Roxb., Pinellia ternata, Macuilus thunbergii Sieb.et Zucc.

Herbal Citrus aurantium L., Arctium lappa, Taraxacum, Albizziae Cortex, Ganoderma lucidum, Inula helenium,
medicine in Houttuynia cordata, Physalis alkekengi, Allium macrostemon Bunge, Liquidamber orientalis Mill, Santalum
KHP (n=25) album, Piper longum, Typha orientalis Presl, Bupleurum falcatum, Ganoderma lucidum, Ligustrum

Jjaponicum THUNBERG, Bletilla striata, Lindera aggregata, Zingiber officinale, Hemerocallis fulva L., Erigeron
canadensis, Morus alba Linne, elsholtzia splendens Nakai ex F-Maek, Bistorta manshuriensis KOM., Punica
granatum, Albizia julibrissin Durazz
Not herbal medicine Acer tegmentosum Maxim, Colocasia esculenta.Schott, Pleurotus eryngii, Dioscorea nipponica Makino,
(natural product) Camellia sinensis var. sinensis, Camellia sinensis, Vaccinium bracteatum, Ishige foliacea, Pedicularis
resupinata L., Opuntia ficus-indica Mill., Talc Mineral Group, Gypsum Fibrosum, Musa paradisiaca Linn,
Oryza sativa L., Rhododendron mucronulatum TURCZ, Polyporales

KHP: Alco Korean Herbal Pharmacopoeia, KP: Korean Pharmacopoeia.
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Table 5. Attributive Channel Theory of Constituents

Attributive channel theory Number Rate
Liver 47 13.9%
Heart 49 14.5%
Spleen 64 18.9%
Lung 67 19.8%
Kidney 16 4.7%
Pericardium 3 0.9%
Gallbladder 0 0%
Small intestine 3 0.9%
Stomach 55 16.3%
Large intestine 20 5.9%
Bladder 8 2.4%
Triple energizer 6 1.8%

Table 6. Constituents with Anti-Depressant Effect
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Fig. 4. Distribution of constituents by its characteristics.
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Fig. 5. Distribution of constituents by patent's taste.

Clearing heart in the heart and alleviating vexation
Replenishing Ki and alleviating mental depression

Coptis chinesis Franch, Satin Spar Mineral, Salvia miltiorrhiza, Camellia sinensis L. (n=4)
Piper longum, Citri Unshius Pericarpium, Cyperus rotundus, Albizia julibrissin Durazz. (n=4)




A
=
o
Hu
)]4

S35 2o Aubdoln] ofghee 12
o] E5jolA] LB Bu% AHH A
AYAT M LTS B 5L 427

o |
EURNTORY
%

0
o

¢

X
o
fo

W

)

=

S

o
S

o 9 220 B2 &

EERSEEETL LR
ZupE AaElolordt Aolth

EAT 6270 ESjolA AMg OF| % 7V Ho] AHeE

oM AR(AEOT, A4, ST THIE 8K

or wE v mo A b
Jlrln
o
OS‘J‘
¢
r

1o
_>§ J
~
-
39, 9
rr
A,
=2,
i
ol
ol
—lOll 1

N
o
r

o
i

Fo ARl Z=mtgiito] -2 avo] Holdith= A
A7t S, ke wicobyl AFHLEH] A&
g 283 AHFFUAY] T AR, AVYSHE-Hske
A-F-Al(hypothalamic-pituitary-adrenal) & &35}
1 FEE Z-go] TP, EHS HAE AATLolA]
= 7F B2 VIR ARGE A= ARRRIG)RIRH. A
AN Gardenia jasminoides JEli9)2 F/3E21 iridoid
fraction of GJ= &84 ¥-9-& AvFE Uehict, chle
OIS SHOE TSt A IS SR 34 A7} A
Prjo] TA TR -2 aNE L= sk,
87389] gRI%= o] Ao & Hlo]tt.

=5 7 HAE F2E 55iol ARSE TR A7
2 =|(fh), B0, A(L) £0= =k, Frls BN,
2GR Arl(Hw)t elGER)7E 7P okl &
HF A HAE APAolld= A8 2, B, =
(<=0l AL, Advl= 2/3(h), M), Zm](Hk), a2
] (EK) <=0 02 739 AHolA Zjo|7} IAgict. H (i)
£ oA 71E Tk ARE 25 AuEnh 1F
[&20] 2239 F8 Ttost Be]olx|qt & Ato] 23t
SHFA] A2 H7E Weokth of= §Hojst HE|Hrk=
g RS /gitell thet A3 tol] 7Rtste] oFRfE A5
7] 2 4= Qlk. 3% Kot oieket Ao} gtefeky oF
ko] vl FEZF "asht 20T e F2 7
(D3t o7} war AoKERm), H A, FL(Zif)she &
7} Qo] 2% THAo] Egg F= Ao ATy,
e dekR (g sto] 53t 2 Ylsls Aol
UL, He|(HiRRsle] JERZ(BMAR)LE QIR =5
< JiAske Bk A, SelERs et A

N

|

[e]

GY Jung, C Jang, SH Kim 255

=)ol F=oto] ASHHEA)7F HIMRDE B At
(BRE AT 9255 /I dd &+ Ao

£ A7) A A FE A7 R AR vt &
ot 3A), 5351 F A8H A= shgoly TAEE Hest
Al AAISHA] ghot o] otk ¢t R, A=)
OF A4g o] B FAE T olFer SE
37t ol 58] AHE gk ofHeS He A
ot 53] 55 Al o5 ohge ARSSheE 7ol =E1Rle)
o] "asitt. 24, 53] S92 ARE 2Hdste] 5914

o Sotg AHEH WAE Wolol, 53 52 A A

= p=!
AL S5l UE AARC FHE T, FE 33
oM B3| 27} 53] 55 TR % E5i50] U

ot ol& ddslr] 3l 551 ¥ 55S 2

cot AR e Folgl Aol 3220 et AEst et
o, ThA, £ oA S Edl Mojxos FaK
2 7HIER, FAHQl ST Esle] B4, 1A
o} W5 925 B 29| Eolo] that xa 24 B4
9 S Esjote] ulmEAo] Basid,

|

Iv. 42

1. 925 7 HAE FE5 551 20024978 2020
A7 A9} e Es o] 2020810290 71 ol &
A= .

2. 53i= dish At e, 35718 A7, 439

A

ST
3. 59 3 9 o Agol 7 BRTUsT, this
ARG P (D, AR, TR, Wae)

E(EH)0IUH.
4. & PHor IFZ F3(337)0] 71 wol ARSH
ATt

5. ARG A oS A, /3Gl 2]
= Al(H), TGER)7E 782 i), W07 Bk



256 Natural Product Extracts for Depression: Analysis of Patent Status in South Korea

10.

1.

12.

13.

REFERENCES

. American Psychiatric Association. Diagnostic And stat-

istical manual of mental disorders: DSM-5. Washington,
DC: American Psychiatric Association;2013;160-168.

. National Center for Mental Health. National mental health

survey 2021 Seoul: National Center for Mental Health;
2021 December.

. Cheon JS, Lee SS, Roh JR, Oh BH. Psychosocial factors

associated with suicidal idea among Korean elderly. J
Korean Geriatr Psychiatry. 2005;9:132-9.

. Ferguson JM. SSRI antidepressant medications: ad-

verse effects and tolerability. Prim Care Companion J Clin
Psychiatry. 2014;3:22-7.

. Settle JrEC. Antidepressant drugs: disturbing and poten-

tially dangerous adverse effects. J Clin Psychiatry. 1998;
59:25-30.

. Dubovicky M, Belovicova K, Csatlosova, K, Bogi E. Risks

of using SSRI/ SNRI antidepressants during pregnancy
and lactation. Interdiscip Toxicol. 2017;10:30-4.

. Richards DA, Ekers D, McMillan D, Taylor RS, Byford S,

Warren FC, et al. Cost and Outcome of Behavioural
Activation versus Cognitive Behavioural Therapy for
Depression (COBRA): a randomised, controlled, non-in-
feriority trial. Lancet388. 2016;388:871-80. https://do-
i.0org/10.1016/S0140-6736(16)31140-0

Woo JA,Nam YJ,Park YJ Kwon YK.Review of recent
clinical trials for depression in traditional chinese medi-
cine-based on randomized controlled trials and system-
atic reviews. J Physiol & Pathol Korean Med. 2015;29;
458-66. https://doi.org/10.15188/kjopp.2015.12.29.6.458

. Haller H, Anheyer D, Cramer H, Dobos G. Complementary

therapies for clinical depression: an overview of system-
atic reviews. BJ Open. 2019;9:¢028527. https://doi.org/
10.1136/bmjopen-2018-028527

Eom SK. A study on the problems and improvement pro-
posals on legal definitions in respect of herbal medicinal
preparations, crude drug preparations and new drugs
from natural products. JKMC. 2014;27:181-98. https://
doi.org/10.14369/skmc.2014.27.4.181

Ng JY, Nazir Z, Nault H. Complementary and alternative
medicine recommendations for depression: a system-
atic review and assessment of clinical practice guidelines.
BMC Complement Med Ther. 2020 Oct 7;20:299. doi:
10.1186/512906-020-03085-1. PMID: 33028320; PMCID:
PMC7541317.

Lin WF, Zhong MF, Zhou QH, Zhang YR, Wang H, Zhao
ZH, Cheng BB, Ling CQ. Efficacy of complementary and
integrative medicine on health-related quality of life in
cancer patients: a systematic review and meta-analysis.
Cancer Manag Res. 2019 Jul 22;11:6663-6680. doi: 10.2147/
CMAR.S195935. PMID: 31413628; PMCID: PMC6661376.
Zhu YP, Woerdenbag HJ. Traditional Chinese herbal

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

medicine. Pharm World Sci. 1995;17:103-12. https://doi.
0rg/10.1007/BF01872386

Wang Y, ShiYH, Xu Z, FuH, Zeng H, Zheng GQ. Efficacy
and safety of Chinese herbal medicine for depression: A
systematic review and meta-analysis of randomized con-
trolled trials. J Psychiatr Res. 2019 Oct;117:74-91. doi:
10.1016/}.jpsychires.2019.07.003. Epub 2019 Jul 15.
PMID: 31326751.

Kim JY, Kim H, Lee JY, Jung JH, Yang C, Lee MY, etal. A
prospective observational study of herbal medicines on
depressive disorder. Journal of Oriental Neuropsychiatry.
2020 Jun 30;31:63-76. Available from: https://doi.org/10.
7231/JON.2020.31.2.063

AnY,Kim L, Yoo J. Clinical effects of Korean medical treat-
ment on depressive disorder using depression and anxi-
ety scales. Journal of Oriental Neuropsychiatry [Internet].
2022 Sep 30;33:317-27. Available from: https://doi.org/
10.7231/JON.2022.33.3.317

Kim KB. The importance of patent trend and preceding
technology search in R&D subject of state. Korea elec-
tronics association. 2006;26:35-6

Jeonguk Committee of Herbal Pharmacology Department.
Herbal Pharmacology. 2nd ed. Seoul:Younglimsa. 2007;
446-82

Kim H, Lee HS, Lee EJ, Park JH, Kang WC, Jung IC.
Reliability and validity evaluation of depression dialectics.
JON. 2015;26:407-16. https://dx.doi.org/10.7231/jon.2015.
26.4.407

Hirschfeld RM. The comorbidity of major depression and
anxiety disorders: recognition and management in pri-
mary care. Prim Care Companion J Clin Psychiatry. 2001;
3:244. https://doi.org/10.4088/pcc.v03n0609

The Textbook Compilation Committee of Neuropsychiatry
of Korean Medical Schools in Nation. The Neuropsychia-
try of Oriental medicine. Third edition. Seoul: Jipmoon-
Dang. 2016;249.

Kim KK. Lee SR, Jung IC. The anti-depressive effects of
BanHaHuBakTang-kami (BHHBT) after chronic immobili-
zation stress in C57BL/6 mice. JON. https://doi.org/
2014;25:191-202. DOI:10.7231/jon.2014.25.2.191
Shin'Y, Lim HT, Hwang EY, Kim KN, Lee WK, Kim Y, et al.
Effects of JSB, a Korean medicine, on behaviors and bio-
logical factors in a mouse model of depression induced
by restraint stress. JON. 2021;32:25-37. https://doi.org/
10.7231/jon.2021.32.1.025

Lee JG, Kang SH, Kwon CY. Natural product-based prod-
ucts for sleep improvement: analysis of patent status in
Korea. Journal of Oriental Neuropsychiatry [Internet]. 2022
Sep 30;33:287-99. Available from: https://doi.org/10.
7231/JON.2022.33.3.287

Woo WS. Natural product chemistry research method
(revision). Seoul National University Press. 2013.

Franks F. Freeze-drying of bioproducts: putting principles
into practice. Eur J Pharm Biopharm. 1998;45:221-9.



27.

28.

29.

https://doi.org/10.1016/50939-6411(98)00004-6.

Fan ZZ, Zhao WH, Guo J, Cheng RF, Zhao JY, Yang WD,
etal. Antidepressant activities of flavonoids from Glycyrrhiza
uralensis and its neurogenesis protective effect in rats.
Yao Xue Xue Bao. 2012;47:1612-1617.

Takeda H, Tsuji M, Matsumiya T, Kubo M. Identification of
rosmarinic acid as a novel antidepressive substance in
the leaves of Perilla frutescens Britton var. acuta Kudo
(Perillae Herba). Nihon Shinkei Seishin Yakurigaku Zasshi.
2008;28:159-67.

JinY, CuiR, Zhao L, Fan J, Li B. Mechanisms of Panax gin-
seng action as an antidepressant. Cell Prolif. 2019;52:

30.

31.

32.

GY Jung, C Jang, SH Kim 257

e12696. https://doi.org/10.1111/cpr.12696

Ren L, Zhang H, Tao W, Chen Y, Zou Z, Guo X, et al. The
rapid and long-lasting antidepressant effects of iridoid
fraction in gardenia jasminoides J.Ellis are dependent on
activating PKA-CREB signaling pathway. Front Pharmacol.
2022;13:896628. https://doi.org/10.3389/fphar.2022.896628
The co-textbook publishing committee of Korean oriental
medicine school. The herbal medicine. Younglimsa; 2011.
Sarris J. Herbal medicines in the treatment of psychiatric
disorders: a systematic review. PhytotherRes. 2007;21:
703-16. https://doi.org/10.1002/ptr.2187



