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| ABSTRACT |

The Analysis of the Experimental Research Trend of Efficacy of
Gyejibokryeong-hwan

Sae-Byul Jang, Seon-Eun Baek, Kyung-Hee Choi, Jeong-Eun Yoo
Dept. of Oriental Gynecology. College of Oriental Medicine,
Dae-Jeon University Graduate School

Objectives: Gyejibokryeong-hwan (GBH), a traditional Korean herbal medicine,
has been widely used for the treatment of the blood stasis syndrome. This study
is purposed to analyze the experimental research trend of GBH in Korea for
developing further research plan.

Methods: A search of Korean research database-Oasis, RISS and KISS- and
Pubmed was carried out for publications until 2015, for the words, 'Guizhifulingwan'.
‘Gyejibokryeonghwan', or ‘Keishibukuryogan. Then study selection is conducted according
to PRISMA guidelines, studies not related or using modified formula or administered
for human are excluded, 48 studies are included in this review, finally. We analyzed
studies by research method, subject, outcome measure, and result of the study.

Results: There were 31 in vivo studies about the effect of GBH on platelet
aggregation, anti-oxidant, blood viscosity, and hypercholesterolemia, etc. 12 in vitro
studies were about the effect of GBH on the cervical carcinoma, chronic kidney
disease, uterine myoma, hepatocarcinoma, atherosclerosis, cancer chemo-prevent. 9
ex vivo studies were about the effect of GBH on the platelet aggregation, chronic
kidney disease, ovaulatory disorder, and rheumarthritis.

Conclusions: We proposed the translational research of GBH involving scientific
discoveries and developing practical applications by investigating the concept of
blood stasis syndrome in terms of current physiopathological mechanism.

Key Words: Gyejibokryeong-hwan, research trend, blood stasis
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Records identified through

+KISS (n=13)
+RISS (n=51)
« Oasis (n= 26)

Dom estic database searching(n =90)

Records identified through
Oversea database searching
Pubmed (n=63)

Records excluded (n=50)
«Duplicated (n=50) ) 4

Records after duplic ates rem oved
(n=103)

Records excluded (n=45)
« Notrelated to GEH (n=10)

l——b «Motrelated to effects of GBH (n=3)
+ Administered for human (n=30)

Records screened
{n=58)

+ Notexperimental research (n=2)

L ’ (n=10)

Full-textunavailable excluded

Full-text articles assessed for
eligibility
(n=48)

Studlies included inreview
(n=48)

Fig. 1. Flow chart of the paper selection process.

3. A

h=s = -, =
& ARsty dyFAe dEds
o= ALsgd 23 A7E F9

AT FAE B AEE 4809 =
2 ArC 2 jn vitro - ex vivo - in vivo
QA72 o] 1R FAM ¥

1) in vitro A8 AT

Ax g Aie =

o} (Table 1).
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Table 1. In Vitro Experimental Researches of Gyejibokryeong-hwan
Subject Model Outcome measure Results Study ID
HTNC* Growth of HTNC* Decrease Growth of HTECY,
Cervical HURC* Growth of HTEC* HTCA? Kim et al
Carcinoma HTCAS Growth of HTCAS Decrease MAP Kinase Activity of (2002)"
MAP Kinase Activity HTEC*, HTCA?
Cell Viability C
Collapse of Mitochonria Decrease Cell Vlablh.ty
. . Increase Sub-G Fraction
Cervical Membrane Potential . Chae
. Hela Cell f Increase Caspase-3,-9 Activation 8)
Carcinoma Translocation of Bax : (2004)
. Increase Expression Glucose
Caspase-3,-9 Activation Response Protein 78
Glucose Response Protein 78 P
Cervical Cell Proliferation Decrease Cell Proliferation Hwang
Carcinoma Hela Cell Caspase-3 Activity Increase Caspase-3 Activity et al
MAP Kinase Activity Decrease MAP Kinase Activity  (2006)”
Decrease HepG2 Hep3B Survival Rate
HepG2 Hep3B Survival Rate Decrease Cell Proliferation
HepG2 COX-1 Activity Decrease COX-1 Activity Lee et al
Hepatocarcinoma Hep3B COX-2 Activity Decrease COX-1 Hydroperoxidase (2003)10
P COX-1 Hydroperoxidase Activity Activity -
COX-2 Hydroperoxidase Activity Decrease COX-2 Hydroperoxidase
Activity
. HepG2 . Decrease COX Metabolites Joo
Hepatocarcinoma Hep3B COX Metabolites (COX-2 Activity) (2002) )
Decrease Platelet Aggregation
Thromboxage'Synthetase Not Affect Thromboxane .
. Human Activity .. Kim
Atherosclerosis . Synthetase Activity 12)
Platelet Nitrate . (2003)
Phosphoinositide Breakdown Mot Affect NO Production
Inhibit Phospholipase C Activity
Atherosclerosis Sekiya
L Rat RBCs Antihaemolysis Activity Increase Antihaemolysis Activity et al
Anti-oxidant (2002)
Anti-inflammatory HaCaT R%I\]I)TCES Decrease Expression of MDC, iioglg
Effects Cell IL-8 RANTES, IL-8 (2015)9
Human Cell viability . _
N Dermal MIF Decrease Expression of MIF, IL-6, Yoshihisa
Anti-inflammatory . .. IL-8, TNF-a
Effects Microvessel IL6 Decrease Expression of COX-2 et alr
Endothelial IL-8 INOS T (20100
Cells TNF-a
" Decrease Growth of HTNC*
Utsine Mvoma  HTNC ot o G Decrease Growth of HTMC'  Kim et al
y HTMC' . e Decrease MAP Kinase Activity of (2001)1
MAP Kinase Activity +
HTMC
~ . ~ Noguchi
Hot flash ~ MCF7 MEF-7 Cell Proliferation No Change in MCF-7 Cell ot al
Cells Proliferation m
(2005)
Protective Effect Cerebellar Shimada
of Neuronal Cell Granule Cell Viability Increase Cell Viability et al
Death Cell (2004)1
* HTNC : Human Utrine Normal Cell
t HUEC : Human Endometrial Cancer Cell
¥ HTMC : Human Utrine Myoma Cell

§ HTCA : Human Carcinoma Cell
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2) ex vivo AP AT+ o] 2, A-FZFo] 19, wistAol 7} 14,
982 ex vivo APETES FAE=R oA AlASke] 13, Fupe]ls A o]
PR A% dd3e) 39, THARE 19 2uEgeh
Table 2. Ex Vivo Experimental Researches of Gyejibokryeong-hwan
Subject Model QOutcome measure Results Study ID
Atherosclerosis Human Superoxide Generation Decrease Superoxide Generation,  Choi
Neutrophil Tyrosyl-phosphorylation Decrease Tyrosyl-phosphorylation (2002)'9
Platelet Aggregation
NO
Cyclic AMP Decrease Platelet Aggregation Kim
Atherosclerosis Human Cyclic GMP Increase Cyclic AMP, Cyclic GMP ot al
Platelet Thromboxane B2 Decrease Thromboxane B2 (2004)20
Ca®" Mobilization Tyrosine  Inhibit Ca?* Mobilization
Phosphorylation of
PLC-y2 IP3
Kim
Thrombosis PRP of 8D Platelet Aggregation Decrease Platelet Aggregation et al
Rat 21)
(2000)
Kim
Thrombosis PRP of 8D Platelet Aggregation Decrease Platelet Aggregation et al
Rat 22)
(2000)
. . Decrease Whole Blood Pressure Terawaki
. Guinea Pig Pressure Rate
Thrombosis -y 1 Blood ~ PATT* Value Rate ct al
Increase PATI* Value (2015)%
Utrine Human Cell Proliferation Decrease cell Proliferation Vi
Mvyoma Utrine MAP Kinase Activity Decrease MAP Kinase Activity (2002)2
y Myoma Cell bel-2 Expression Increase bel-2 Expression
T n ;
Ovulatory CINC 1 CINC'/gro Increase CINC'/gro Yasui
Disorder Rat OQvarian IL-1P Increase IL-1P3 et alo
Cell Culture TNF-a (2003)%
. Mesangial .
Chromc Cell From Mesa'nglal'cell Decrease Cell Proliferation Kwon
Kidney Human Proliferation Decrease Fibronectin Synthesis ¢t al
Disease ) Fibronectin Synthesis v (2003)%
Kidney
Haptoglobin-al Chain is a Biomarker
Rheumatoid Rheumatoid Candidate for Discriminating  Ogawa
Arthritis Arthritis Biomarker Protein Responders from Non-responders et al"
Patients to Gyejibokryeong-hwan Treatment (2007)%"
for Rheumatoid Arthritis
* PATI : Platelet Aggregatory Threshold Index
t CINC : Cytokine-induced Neutrophil Chemoattractant
3) in vivo AR AT vebgten ARdss ARy T
3199 in vivo AP AT =S FA 5t 691, dAZ 49, A7)5 199
HE BRst 29 AdaA 233 3= 2o AdaA A oo = Ak
A FAC 11Her Y g Ao 3t 2% 249, i ¥=E 34, ARFAY




AXNEGSol Ss0I et =Rl AlgdF S8 24
7 IAES 1, v SEA At 2 sl 9 sEeF 19, ALS 19, E) 3
7+ 19, B LEA 2 29) 49, 7% A 19, I EALFR [He] RyEH.
19, A2 (F A 283 29, A58A Zh A7 AdERdE, YAz d A
1) 39, ARG 18, ZAYSE & e Aske] AA AT (Table 3),
U oA 289w 13)29, AE 9 g 13,
Table 3. In Vivo Experimental Researches of Gyejibokryeong-hwan
Subject Model Qutcome measure Results Study ID
. . Sekiya
Atherosclerosis Rabbit Aortlg Surface Plaque Decrease Aortlg Surface I"laque ot al
Lipid Peroxide Decrease Lipid Peroxide (1999)2
Decrease TC*, LDL'
Decrease TC*:HDL¥ Ratio
ES t +
Te ;_LDL; HDL Decrease LDL":HDL* Ratio
TC*:HDL* Ratio P .
‘. ¥ . Increase LDL" Oxidation Resistancy
LDL' :HDL* Ratio . . .
Male NZW LDL Oxidati Increase Vitamin E Content in Ki
Atherosclerosis ae . I Xidation ' LDL* lm')g)
Rabbit Vitamin E Content in LDL . (2002)=
. Decrease Endothelial Cellular
Endothelial Cellular Damage D
. amage
Atherosclerotic Area D Ath lerotic A
Cholesterol Deposition ecrease Atherosclerotic \rea
Decrease Cholesterol Deposition
in a Thoracic Aorta
Atherosclerosis Wistar Male Increase Antihaemolysis Sekiva
N Antihaemolysis Activity . et al
Anti-oxidant Rats Activity 13)
(2002)
Sekiya
Atherosclerosis Rabbit Lipid Peroxide Decrease Lipid Peroxide et al’
(2002)%
Aortic Surface Plaque  Decrease Aortic Surface Plaque Sekiya
Atherosclerosis Rabbits Lipid Peroxide Decrease Lipid Peroxide et al
8-OHdG* Decrease 8-OHdG* (2005)°V
.. . Decrease Lipid Peroxide .
Atherosclerosis Lipid Peroxide Decrease NO2-/NO3- Nozaki
Anti-oxidant Rats VCIX%:I/{\IOS_OS"' Decrease Expressions of (2%%73)132)
’ VCAM-1", NOS'
Platelet Increase Platelet
Fibrinogen Increase Fibrinogen
. . PT"* Decrease PT"" Han
Thrombasis Wistar Rat FDP** Level Decrease FDP** Concentration (1992)*”
Whole Blood Viscosity and Decrease Whole Blood Viscosity
Plasma Viscosity and Plasma Viscosity
Platelet, Fibrinogen Increase the Number of Platelet Kim
Thrombosis SD rat FDpP** Increase Fibrinogen et al
PT*, PTT¥ Decrease PT*", PTT# (1996)*"
Increase the Number of Platelet
Platelet, Fibrinogen Increase Fibrinogen
Hematocrit, PT"*, FDP** Decrease PT"" Lee
Thrombosis Wistar Rat Dermal Temperature Decrease FDP** et al_
Whole Blood and Plasma Increase Dermal Temperature (1996)%
Viscosity Decrease Whole Blood and
Plasma Viscosity
Vascular Function Rats NO2-/NO3- Decrease NO2-/NO3- Goto et al
Blood Viscosity Decrease Blood Viscosity (2004)3
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Anti-oxidant b/c Mouse SOD® Gene Expression Increase SOD® Gene Expression (11385)%7)
Lipoperoxide Decrease Lipid Peroxidation
Anti-oxidant b/e Mouse Glutathiop . Increase Glutathior} . Lee et al
Catalase Activity Increase Catalase Activity — (1999)%
SOD¥ Activity Increase SOD Activity
. . Noguchi
Skin Temperature Decrease Skin Temperature
Hot flash Rats Plasma CGRPY Decrease Plasma CGRP' (2%%33)139)
Noguchi
Hot flash Rats Plasma CGRPY Decrease Plasma CGRP' et al
(2003)%
Skin Temperature
CGRP™ . Noguchi
Hot flash Rats Pituitary FSH, LH  Decrease Sin Temparatate o)
Ovary and Uterus Weight ecrease rlasma (2005)17
Plasma 173-estradiol
Fatty Liver Rats I%IATM_[?IAJE Decrease ALT, ALP Qian et al
Hypercholesterolemia RMPA™ Increase ICAM-1%** (2014)*V
Non Alcoholic Fatty TC*, Lipid Peroxide Decrease TC*, Lipid Peroxide Fuiimoto
Liver Disease Rabbits 8-OHdG? Decrease 8-OHdG$ eJt al
Nonalcoholic a-SMA Positive Area  Decrease a-SMA Positive Area (2008)%2)
Steatohepatitis Hepatic Stellate Cells  Decrease Hepatic Stellate Cells
Nonalcoholic . . . Takahashi
Steatohepatitis Db/db Mice Leptin Decrease Leptin et al
(2014)%
Nonalcoholic . Insul'in Decrease Insul'in Takahashi
Steatohepatitis Db/db Mice Leptm . Decrease Leptm . et al
Adiponectin Decrease Adiponectin (2014)*
Hepatocarcinoma Rats Serum GPT., GOT. ALP. Decrease GPT., GOT, ALP. Shin
LDH, LAP LDH, LAP (1981)%
. . . Lipid Peroxidation Decrease Lipid Peroxidation Nakagawa
NeDllize?t:h Mal%gslstar Triglyceride, TC* Decrease Triglyceride, TC* et al
Phropatiy Renal AGEs** Decrease AGEs™ (2003)40
Kidney and Liver Weight D°°reas¢ Kidney Weight and
N s iver Weight
Diabetic WBN/Kob _ 8-OHdGY Decrease TGF-B1 Nakagawa
Lipid Peroxidation . . et al
Nephropathy Rats Decrease Fibronectin
TGF-B1 . i (2007)47
; . Decrease Lipid Peroxidation
Fibronectin X
Decrease 8-OHdG®
MCP-1. VCAM-1" Decrease MCP-1
Osteopontin. TGF-B1 Decrease VCAM-1"
Fibronectin, GAPDH Decrease Osteopontin Nakagawa
Renal Failure Rats Body Weight, Kidney Weight Decrease TGF-£1 et al
Serum Urea Nitrogen Decrease Fibronectin (2011)*®
Serum Creatinine Decrease Serum Urea Nitrogen
Urinary Protein Excretion Decrease Urinary Protein Excretion
Leptin, Triglyceride, Decrease Leptin, Triglyceride.
Obesity SHR/NDmer-cp Cholesterol Cholesterol Gao et al
Rats Steatosis Ccore Decrease Steatosis Score (2015)%
Adipocyte Decrease Size of Adipocytes
Body Weight, Liver
Weight, Kidney Weight Decrease TC*
Hyperlipidemia Epididymal Adipose Tissue Decrease Triglycgride Nakagawa
Type 2 Diabetes Rats Glucose, Insulin, HOMA-IR Decrease Leptin et al»
P TC*, Triglyceride, Decrease the Size of Fat Cells (2008)”

Free Fatty Acid Decrease TNF-a

Adiponectin, Leptin, TNF-a
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Al

Increase Paw Licking Time and

Anlgesic Paw Licking Time and . .
Anti-inflammation Escape Time at Hot Plate Escape Time (Analgesic effect)
. . Decrease Edema of the Paw
Anti-convulsion Edema of the Paw L . Ha et al
. Rats . (Anti-inflammation) 51
Muscle Relaxation Muscle Relaxation . (1995)
. . Not Affect Muscle Relaxation
Change of Body Convulsion Time . .
Temperature Body Temperature Decrease Convulsion Time
Slightly Decrease Body Temperature
y . Female
i ilmmion g Pl el b Bloms e
F1 (B6C3F1) Mice
Uterine Female SHN  Prolactin. LH. FSH. De“ea];eegﬁecg‘iinfc‘gvﬁdye“g?yo“ Mori et al
. : . 52)
Adenomyosis Mice Thymidylate Synthetase Thymidylate Synthetase (1993)
Serum Cholesterol Decrease Serum Cholesterol Level
Systolic Blood Pressure Increase Peak Sustained
Peak Sustained Intracavernous Pressure Kim
Impotence SD rat Intracavernous Pressure Increased in Caveolae, (2004)5
the Number of Caveolae Caveolin-1, bFGF
Caveolin-1, bFGF, eNOS, Decreased in eNOS, nNOS
nNOS Expression Protein Expression
. . . . Norimoto
. . Female DBA/2 Epidermal Pigment Cell Decrease Epidermal Pigment Cell
Pigmentation . . . ; et al
Mice Body Weight Decrease Body Weight Gain (2011)%
* TC : Total Cholesterol
* LDL : Low-density Lipoprotein Cholesterol
¥ HDL : High-density Lipoprotein Cholesterol
§ 8-OHdG : 8-hydroxy-2-deoxyguanosine
I'VCAM-1 : Vascular Adhesion Molecule-1
9§ NOS : Nitric Oxide Synthase
** FDP : Fibrinogen Degradation Product
++ PT @ Prothrombin Time
¥¥ PTT : Partial Thromboplastin Time
§§ SOD : Super Oxide Dismutase
99 CGRP : Calcitonin Gene-related Peptide
% JCAM-1 : Intercellular Adhesion Molecule-1
T¥% RMP4 : Retinol-binding Protein 4
¥¥% AGEs : Advanced Glycation End Products
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FdA 255 Jeldl ow, Lipid peroxide,
8-OHdG, Atherosclerotic area, Endothelial
celluar damage, cAMP, ¢cGMP, Tyrosyl-
phosphorylatione 7}+4A17]32 LDL oxidation
resistancy, Antihaemolysis S EE =
7N A WA Ees gt
w3t glutathion, SOD FAx =4d
FA =, catalase A EE 7141711 Lipid
peroxide, NO. NOS VCAM-1E& A4
7 Akt &%8 el 2l caspase-3.
caspase-9 %}/‘3 E_QP Bel-2 &8 -& F7}14]
7122 AlE£F4], COX-1. COX-2. MAP
Kinase 3AEE HAAAA dFF 2%
+ 292, TC, LDL, Leptin, A/ EZ
]S 7421712 leptin, insulin, adiponectin
ZAaAA FAA 2%, IL-6, IL-8,
NF-a& #H2AA 395 &£5& Hol
Aoz &l Fde(Fig. 2).
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Platelet aggregation Lipid peroxide Lipid peroxide
PT 8-OHdG NO
PTT Atherosclerotic area VCAM-1
FDP Endothelialcelluardamage NOS
Blood viscosity CAMP,cGMP
Tyrosyl-phosphorylation Glutathion
Platelet SOD gene expression
Fibrinogen LDLoxdktion resistancy SOD activity
PATI value Antihaemolysis activity Catalase activity
Cell viability TG, TC, LDL IL-6 l
Cell proliferation Leptin 1L-8
MAP kinase activity Adiponectin TNF-o
COX-1 activity Size of adipocyte MDC
COX metabolites TNF-o RANTES

Caspase-3, 9 activation
Bcl-2 expression

Fig. 2. Major results for each efficacy of GBH.
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