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ABSTRACT
Objectives : We analysed Gyejibongnyeong-hwan’s compatibility principle and investigated biological activities by
categorizing with molecular level, cellular level, animal level and human level based on Korean study for this
formula.

Methods : Gyejibongnyeong-hwan’s compatibiltity principle was examined by the system of chief, deputy, assistant,
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and envoy. We looked into studies that presented in Korea from 1956 to 2016 about Gyejibongnyeong-hwan
through Korea Institute of Oriental Medicine, Korean medicine information system (OASIS). Then classify into
molecular level, cellular level, animal level and human level to analyse.

Results : According to the system of chief, deputy, assistant, and envoy, chief herb is Cinnamomi Ramulus, deputy
herb is Persicae Semen, assistant herb is Moutan Cortex, Paeoniae Radix, Poria, and envoy herb is Mel.
Biological activities can be detected in transcription factors, enzymes, and inflammatory mediators for molecular
level. For cellular level, it can be determined in human uterine endometrial cancer cell, human hepatocarcinoma
cell, and human platelets. In mouse and rats for animal level, in overian cystoma, menorrhalgia, quality of life
improvement in postmenopausal women, and blood stasis with motor vehicle accident for human level, biological
activities was caught.

Conclusions : From above results, Gyejibongnyeong-hwan is composed in line with the system of chief, deputy,
assistan, and envoy. Biological activities are effective to improvement of menorrhalgia, anti-cancer, anti-oxidative,

anti-inflammation, improvement of atherosclerosis, analgesic, anti-convulsion, wound healing, and improvement of

liver function.

Key words : Gyejibongnyeong-hwan, system of chief, deputy, assistant, and envoy, biological activity, cellular level,

animal level, human level
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Table 1. Ingredients of Gyejibongnyeong—hwan
Korean/English name Pharmaceutical name Family name Part used Content (%)
Gyeji/cinnamon twig Cinnamomi Ramulus Lauraceae Young branch Equal amount
Bongnyeong/poria Poria Polyporaceae Sclerotium Equal amount
Mokdanpi/moutan root bark Moutan Cortex Ranunculaceae Root bark Equal amount
Jagyak/peony root Paeoniae Radix Ranunculaceae Root Equal amount
Doin/peach kernel Persicae Semen Rosaceae Ripe seed Equal amount
Bongmil/honey Mel Apidae Honey Additives
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Ramulus by promoting circulation
£
g_ £ 25 | Persicae The hitter and sweet, neutral in tastes and —
& E %22 | Semen ———— properties resolves blood stasis and reduces fixed
- == abdominal masses
35 5
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= Z H The bitter and acrid, slightly cold in tastes and
TE % & | Moutan properties promotes blood circulation and disperses L p ty
= ; 2 Cortex blood stasis, and clears heat transformed from eputy
L persistent blood stasis
= E- — The bitter and sour, slightly cold in tastes and
Zs El=3 P , properties combines herbs for nourishing blood and
;' g l§ ﬁ Rls'.ml“ — harmonizing the blood and herbs for dispelling
; E £y At blood stasis, thereby has actions for activating and
ZE 2= nourishing blood
TiE =5 The sweet and bland, neutral in tastes and
F O=E . properties resolves phlegm to induce diuresis, and Assistant
= g Poria T drains dampness to fortify the spleen and then
E El promotes to resolve fived abdominal mass
= E
Honey —— reduces the drastic potency of other ingredients Envoy

Fig. 1. Analysis and illustration of Gyejibongnyeong—hwan in Formula Solutions and Taste Memory;
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Promote chief herb for Induce di is t
unblocking yang to induce — poneediuresisto Poria
diuresis drain dampness
Resolve blood
stasis to drain
Cinnamomi Ramulus and Persicae Semen -lchrate bluud dampness
N . L Moutan Cortex and
promote to resolve blood stasis and and d Paconiae Radix Assistant ——
abdominal masses blood stasis Disperse immohbile
abdominal masses
No newblood ;eci:::lil;:il_:m and harmonize the nutrient, relax tensionto (Paconize Radix) mildly
Fever due to blood stasis Cool the blood and clear heat, blood stasis for a long time foutan Cort
for a long time and then generate the accumulated heat (Moutan Cortex)
Reduce the drastic potency El‘gieilin“lt:gt::d __ Form intopills with the Envoy
of other ingredients and properties addition of honey _

Fig. 2. Analysis and illustration of Gyejibongnyeong—hwan in
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HAAFRIAR] bel—2 gened} superoxide dismutase

Table 2. Molecular targets of Gyejibongnyeong—hwan

(SOD)9] &< =Fola,
metalloproteinase—2 (MMP—2), matrix metalloproteinase—9
(MMP—9)¥} tissue inhibitor of metalloproteinases—1
(TIMP-1)¢] &4
protein kinase (MAP—kinase)$ phosphorylated
MAP—kinase®] 242 w&Ev. Azl
cyclooxygenase—1 (COX—1), COX-associated hydroperoxidase,
interleukin 6 (IL—6), nitric oxide (NO)$} prostaglandin E:
(PGEy)9] AAse Y311, transforming growth factor
beta (TGF—PB)9} vascular endothelial growth factor
(VEGF)9] A= =old, interleukin 1 beta
(IL-1R)°] BAEZE 4744 &t 7| t& A=

=, fibronectin synthesis, human uterine cervical

829 caspase—3, matrix

$0]al, mitogen—activated

carcinoma HeLa cell proliferation, mesangial cell
IP3—mediated  Ca®*
platelet aggregation, reactive oxygen species
(ROS) production®} TXB2—a stable metabolite of
TXA2E 3300} (table 2).

proliferation, mobilization,

Items

Biomarkers

- 13)
Transcription factors bel-2 gene

Caspase-3 11

Enzymes

Inflammatory mediators

Others

Platelet aggregation | 2!

MAP-kinase (mitogen-activated protein kinase)
MMP-2 (matrix metalloproteinase-2) 11
MMP-9 (matrix metalloproteinase-9) 1 ¢
Phosphorylated MAP-kinase | 7'

TIMP-1 (tissue inhibitor of metalloproteinases-1) 1 !¢

ABTS (2,2 -azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)) radical scavenging T '®
DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging 1'°

Fibronectin synthesis | 2

Human uterine cervical carcinoma HeLa cell proliferation | '*

Mesangial cell proliferation | %

IP3-mediated Ca® mobilization | 2!

SOD (superoxide dismutase) T

l 13.15,17,18)

COX-1 (cyclooxygenase-1) | 19

COX-associated hydroperoxidase | '

IL-1B (interleukin 1 beta) production| 1

IL-6 (interleukin 6) production | '®

NO (nitric oxide) production | '¢

PGE; (prostaglandin E;) production | '®

TGF-B (transforming growth factor beta) production 1 ¢
VEGF (vascular endothelial growth factor ) production 1 ¢

)

ROS (reactive oxygen species) production |, 1
TXB2-a stable metabolite of TXAZ2 | ?"

1, Upregulation; |, downregulation

358



22 9] 491 ¢ RERPRA L] ALiEA ) o e e

Shin et al., Analysis for Compatibility of Gyejibongnyeong—hwan and Its Biological Activities

B9

human uterine endometrial cancer cell,

human carcinoma cell, human hepatocarcinoma

e carcinoma HeLa

cell human uterine cervical

cellZ, AAEAE3E 7lAolE=  human mesangial
cells, TAEIA = human plateletsS, 3HAF3}
Z}-8-ol+= lipopolysaccharide (LPS)—treated RAW

264.7 cell& AHE3ISITE (table 3).

Table 3. Biological activities of Gyejibongnyeong—hwan as revealed by in vitro models

Action

In vitro model

Anti-growth

Anti-cancer

Anti-glomerulosclerosis
Anti-atherosclerosis

Anti-oxidative

Human uterine myoma cel

Human mesangial cel

113‘17)

Human uterine endometrial cancer cell'®
Human carcinoma cell'®

Human hepatocarcinoma cell®

Human uterine cervical carcinoma Hela cell'”

]ZO)

Human platelets?"

Lipopolysaccharide (LPS)-treated RAW 264.7 cell'®

3) BESFT
7H48 Zo 4 CCly  induced liver injuryel]:=

HA
induced elevated blood viscosityoll:= Wistar rats,

Albino—rats, dextran induced blood stasis 2

endotoxin induced intravascular coagulation, platelet

=1]

aggregation 2 wound healing after skin sutureol]

L
L

Sprague Dawley rat2, convulsions, neuropathic
7€}

pain 2 chronic inflammation®]:= mouseX,
free oxygen radicals®} lipid peroxideol+= balb C

mouseZE AHESISITEH (table 4).

Table 4. Biological activities of Gyejibongnyeong—hwan as revealed by animal models

Disease

Animal model

Hepatic disorders

CCly induced liver injury

Dextran induced blood stasis

HA induced elevated blood viscosity
Endotoxin induced intravascular coagulation
Platelet aggregation

Neurological disorders
Convulsions

Miscellaneous conditions
Neuropathic pain

Inflammatory condition
Chronic inflammation
Wound healing after skin suture

Others
Free oxygen radicals
Lipid peroxide

Albino-rat??
Wistar rat?
Wistar rat?
Sprague Dawley ra
Sprague Dawley ra

J[Z4‘25)
t26‘27)

Mouse?®

Mouse?®

Mouse?® ‘
Sprague Dawley rat'®

Balb C mouse!*%?

Balb C mouse?

4) [k
AN FERGR A LS AR Sl davd
&, 7] AR BAsE, s, Awd 494
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Table 5. Clinical efficacy of Gyejibongnyeong—hwan as revealed by case studies and clinical trials

Disease Pts(#) | Phase | Duration Affiliation Remarks
Ovarian cystoma Case study™
Stagnated blood menorrhalgia Case study®!
Menorrhalgia Case study®?
Case study®**¥
25weeks® | Korean Medicine Obstrics and
Gynecology Clinic of Kyung Hee
Medical Center in Seoul
Primary dysmenorrhea Obstrics and Gynecology Clinic
100 v of Won-Kwang Korean Medicine | Clinical trial
8weeks®® Hospital in Gunpo
Obstrics and Gynecology Clinic
of Gil Korean Medical Hospital
of Gatchon in Incheon
Quality of life improvement in Case study®
postmenopausal women
Bloqd stasis with motor vehicle Case study®
accident
L K R =253 TfA}‘L"] fifh9es ARk
V. % o] olate] BAaII, KRR O] tEk $-2ete)
ATATRE BAGE ATFE FREE 2 dE
S S IRsmg, o XSoz FAE ol oz BAsIL)
Cigan & T&iﬁlﬁ]#g , BRAEWSY Um AKERT, FEER A O] A& KRR 4P 8 B
o P@:‘%ﬁgw o AXWA 1 2go] BT} FEY #ol 6BkE o] QL (table 6), I A FE2] PEBK,

Table 6. Tastes and properties, meridian entry, and actions in ingredients of Gyejibongnyeong—hwan

W85 = il shueltt

gkt RS AN ST (table 7).

39,40)

Tastes and

Ingredients . Meridian entry Actions
properties

. . . Induce sweating and release muscles, warm lung and
Cinnamomi acrid, sweet, Heart, lung, . . .
. unblock meridians, reinforce yang and promote ki

Ramulus warm urinary bladder - .

transformation, lower down reversed ki flow

Poria Sweet, bland, Heart, lung, Promote diuresis to drain dampness, invigorate the

Moutan Cortex

Paeoniae Radix

Persicae Semen

Mel

neutral

bitter, acrid,
slightly cold

bitter, sour,
slightly cold

Bitter, sweet,
neutral

Sweet, neutral

spleen, kidney

Heart, liver,
kidney

Liver, spleen

Heart, liver, large
intestine

Lung, spleen,
large intestine

spleen and sedate the mind

Clear heat and cool blood, activate blood and resolve
stasis

Nourish blood and regulate menstruation, astringe
eum to arrest sweating, suppress liver to relieve
pain, pacifying and suppressing liver yang

Activate blood and dispel stasis, moisten the intestine
and relax the bowels, cure abscess and expel pus,
relieve cough and dyspnea

Invigorate the middle energizer,
relieve pain, relieve toxicity

moisten dryness,
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Table 7. Differences of chief, deputy, assistant, envoy herbs and actions in ingredients of Gyejibongnyeong—hwan’~**’
Chief herb Deputy herb Assistant herb Envoy herb
: Moutan Cortex
F .
Formula Solutions and Taste Cinnamomi Ramulus | Persicae Semen, Poria Mel
Memory4 . .
Paeoniae Radix
Xie Ming.FFormula Scienceg Cinnamori . Mou‘Fan Cortex, Paeoniae Radix Mel
Ramulus, Poria Persicae Semen
Li Fei.FFormula Sciencea Cinnamomi Ramulus Poria, Persicae Moutap Cortgx, Mel
Semen Paeoniae Radix
Poria, Moutan
FNew Edited Formula Sciences | Cinnamomi Ramulus | Persicae Semen Cortex, Paeoniae Mel
Radix
Poria, Moutan
Flllustrated Formula Scienceg Cinnamomi Ramulus | Persicae Semen Cortex, Paeoniae Mel
Radix
.. Moutan Cortex
F .
Modern Clinical Formula Cinnamomi Ramulus | Persicae Semen, Poria Mel
Sciencey . .
Paeoniae Radix
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T el dlste] ExlrEollA] Au R, AL
o12}2l bel—2 gene'”3} SOD'We] FAL Folx, &
221 caspase—3", MMP—2', MMP—9'"%} TIMP-1'92]
FALe zo|il, MAP—kinase™*"1®¢} phosphorylated
MAP—kinase'"'¥¢] ZAe yrr}
COX—1', COX—associated hydroperoxidase'”, IL—6',
NOHS)QJr PGEZM)Q]
VEGF'?¢] &L ol IL-18'"9) BAZE o

44

e,
synthesis®”

cell proliferation',

e the

A Fe

mesangial

S,
RE

=
=1

cell

proliferation

AZh 1A

TGF_BM)Q’]’

fibronectin

, human uterine cervical carcinoma Hela
20)

<, dextran induced blood stasis % HA induced

elevated blood viscositydl¥  Wistar rat’<,
endotoxin induced intravascular coagulation®**®,
platelet aggregation®®?”’ 2 wound healing after

skin suture!”oll¥= Sprague Dawley rat, convulsions,

neuropathic

28) =
=,

mouse

pain 2

chronic

inflammationel| &=

71E} free oxygen radicals'**”¢} lipid

peroxide®” o= balb C mouseE AM&3lait). <174
TollA AR, Aol A HEEGEE S AES S
Bl WadEY 27 R38R KATIE",

e,

i AR, AAF el A AdEn

[P3—mediated Ca®" mobilization®’, platelet aggregation®, 0w MEALL #xle] fEmuEEYe] )t k=
ROS production'®®} TXB2—a stable metabolite of kg YAELS 4afo] QAIAE 0 230 i) |
TXA2E GQnh, A|EfFolx] Aund, Ao S89E i
Alel¥= human uterine myoma cell'>'"g, 3}olol = UEE A=olA] AMed RS IS 2 24
human uterine endometrial cancer cell'®, human ko] Ak, 7|YEe] olHAHN FH JHFAS E
carcinoma cell'™, human hepatocarcinoma cell'” k3l AlzFA4e] ®sto| tigk 7|uto] FHepstdA &
9 human uterine cervical carcinoma HeLa cell™™ el do] oldn), whEbA T HEEGAA ALY ATE
S, AAFFAI7 3 7)MelE human mesangial cell”” ZA R ol¥gAHdn Fgne ARIF VES
S, A Aol= human platelets® S, dAakabzt (table 8) figtTl=reld, | Tolghul=robzle]ghopa)oF
2olli= lipopolysaccharide (LPS)—treated RAW 264.7 1A%, 2 UhEE ARICHBEE, & sl A
cell'S Abgalgity. FEFFA Avnd, 1hdg ste Ax g Wy Aot
Zo|Al CCly induced liver injury®ll= Albino—rat®®
Table 8. Component basis content in ingredients of Gyejibongnyeong—hwan*'™*%
Korean/ | Pharmaceutical Family Part used Ingredients
English name name name KP11* KHP"" ChP™"
.. . . Not less than 1.0%
Gyeji/ Cinnamomi Young .
. . Lauraceae X X of cinnamaldehyde
cinnamon twig | Ramulus branch (CoH50)
9
Bongnyeong/ Poria Polyporaceae | Sclerotium | X X X
poria
Mokdanpi/ Not less than 1.0% | Not less than 1.0% | Not less than 1.2%
Moutan
moutan Cortex Ranunculaceae | Root bark | of paeonol of paeonol of paeonol
root bark (C9H1003 : 16617) (C9H1003 : 16617) (Cngoog)
Not less than 2.3% | Not less than 2.3%
Jagyak/ Paconiac in total of albiflorin | in total of albiflorin | Not less than 1.6%
8y . Ranunculaceae Root (Co3Hg011 : 480.46) | (Ca3H28011 = 480.46) | of paeoniflorin
peony root Radix . . . .
and paeoniflorin and paeoniflorin (Cg3Hog011)
(Co3Hp01; : 480.46) | (Ca3Hog011 : 480.46)
. . Not less than 0.5% Not less than 2.0%
Doin/ Persicae R Ri alof Qali % p dali
peach kernel Semen osaceae ipe seed | of amygdalin of amygdalin
(C20H27N011 : 45743) (CZOHZ7NOM

* KP11,

"The Korean Pharmacopoeia Eleven Edition; ; ** KHP,

##x ChP, "Pharmacopoeia of The People’s Republic of Chinay
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