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A Study on B-glucan, Ginsenoside Content, 2,2-diphenyl-1-picrylhydrazyl Free
Radical Scavenging Activity, Anti- 1nﬂammatory Activity and Safety of Herbal
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cordata Thunb
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Objectives This study was conducted to investigate the beta—glucan & ginsenoside
content, antioxidant activity, anti-inflammatory effect and safety of herbal medicine mix.
Methods The marker compounds contents, antioxidant activity and safety of herbal
medicine mix were tested. The contents of beta—glucan and ginsenoside Rg3 were
measured, the antioxidant activity was measured using 2,2-diphenyl-1-picrylhydrazyl
(DPPH) free radical scavenging activity, anti-inflammatory and a safety test was con-
ducted via single dose toxicity assessment.

Results Analyzing the contents of marker compounds showed 362.3 mg/g of be-
ta—glucan, and 0.4184 mg/g of ginsenoside Rg3. In the DPPH free radical scavenging
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activity, the IC50 of herbal medicine mix, was 0.146%. The scavenging activity of herb—
al medicine mix was 88.28% activity at 0.5% concentration, and 90.61% activity at 5%
concentration. In the lipopolysaccharides (LPS) anti-inflammatory test, the herbal re—
mix showed a significant decrease in tumor necrosis factor-alpha (TNF-a) and inter-
leukin—6 (IL-6) compared to the LPS-induced group. In the single dose toxicity test of
herbal medicine mix, a dose of 2,000 mg/kg body weight (BW) was set at its highest
capacity and observed after oral administration to female and male rats. No toxico—
logical findings were recognized. It was observed that the resulting lethal dose can be
set to 2,000 mg/kg BW or higher for both females and males.

Conclusions The results of the experiment on herbal medicine mix showed that the
marker compounds contents were beta—glucan and ginsenoside Rg3, that antioxidant
activity was observed through the DPPH free radical scavenging activity, anti-in-
flammatory effect was observed through TNF-a and IL-6 measurement, and safety
was confirmed through the single dose toxicity assessment. (J Korean Med Rehabil
2022;32(2):1-17)

Key words Herbal medicine, Beta—glucans, Ginsenoside Rg3, 1,1-diphenyl-2-picrylhydrazyl,
Tumor necrosis factor—alpha, Interleukin—6
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A Wl A A== E/d4H N (reactive oxygen species)=
T, B, AT H3 ZEAA A% T R F9
7w BT A o ShARE Akl o] Aaie]
Al ol A AA=A ZstA =9 Akstd ~Ef s
TAIA 2D freshal T, Alxe) 58 &4
< A,

Al el g4kt s gH4ksl 8421 superoxide
dismutase (SOD), catalase, peroxidase 5°| 2F}d ~Ed~
ERE AZE Bo3t) s oA A7} vlAgdA o
2 AE3EAY 4k 2EY g AAISHA] Kt QA
ool 74 AW ittt 4 kARl butylated
hydroxytoluene, butylated hydroxyanisole G- A|3ZTHAL
A A A4 D SFAES B 5 lom, ke
ke 5 543 F2R8o] oo, HA gkojof A
<l phytochemicals 21&=-2] 22} thAMFEEEA F4do] A
o] glan, 7% o] ot x| 5ol a7t oA A
= el eEsiAo e AAlo] Frbskal Y.

R mEART = 4, 58, AR, BEE
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TE ASEERE) ik, Mg 7 de LS,
WEE, A= widEoIA fife] 8% Stisigh A
Ao, FEo] Xl ol “Sg+7, Hldmi.. fck e T
ANZE=ATW ARSI AERT, ARG PR
R IR M B2\ SERIR A & sk
2l SHATP0. o= @RI A= HiklE, Akl Tl
o] MYy IH Atz Q13 ZhF Asho] oty X7
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Fdls AA ¢ S-S Bargk v Qo ozl
Az 70% 74 FE=0] A8l 2EHAZE IS Al
A &3] 28 £55 E3A7E At e B
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olHA AA Q] vigHE 23t =R oHAS S
71k AA7T =8 2] B-glucan= 31 AL, 2,2-
diphenyl-1-picrylhydrazyl (DPPH) 45 &40 9531
ko] =11, BHA AlRAAE gt A A
SHA| FUS B up Yo,

$HA S (Scutellariae Radix) EZE3K Labiatae)°l 43}
= hAA =8 EX2F(Scutellaria baicalensis Georgi)
o] FuE BiXl BlElE Ax3F A o' 8 A2 flavonoid
Al stE2 F9F 2 A8 28-S ot Barso 9
1, IR, EY, wY), 19 5ol ARSsiE AxAjjo]w!s 18,
oV3Z(Houttuynia cordata Thunb)T YB3 Saururaceae)
o] ofefslltolE e HEEHN af=, 3, ol %
5 A, 22 A 31 5 2H8o] A= Aol &
w7 ol xe st adet g4 a9E AYal §lof
A B AFoME uid ARE Ak 28T

oo B ATelAe 7Y A&aE 7Rk = 3 9
TR FFoIHA - g oHAE 7HRE AlAel
T o R 3 it Qe St o &S visle 9ok
A gHEol tisle] Good Laboratory Practic (GLP) {15
71#ellA B-glucan} ginsenoside2] X3 4], DPPH A&
A A, & RS S48k, ol SATsIEA
4 ANFE A bt 22 AHS DAk

Az L g

=
1. B, SMHEi= 2l g H MUY

1) &=

S (Red ginseng radix)& 718N F4) &), W
E2(Poria cocos). a-8(Asparagi radix), W-s(Liriopis
tuber), 77V (Lycii fructus), SVdZ(Houttuynia cordata
Thunb), B={(Scutellariae Radix)< ANJA(A-E, ), 2
FolHA(Sparassis crispa)S FHFO| LFFIHHE], =),
L gol A (Hericium erinaceum)S (R AIA71E
A%, =h)oNA RARIBKRehmanniae radix) 2 (B)=4HA]
HFAY T, B (Honey) W8l e, )l
Tusko g2 st ARSSIATH



e, oMEE HiRiRE gl AEES] eSS A= B,

2,2-diphenyl-1-picrylhydrazyl Free Radical &7 24, 319 B4 9 QEAA] At Jl

54 FE TPAEE T4 180 g, BEH 720 g,
0g W

EFTTIOIHAL 220 g, 0143 180 g, 3= 180 g2 A
SHR AL, A AEE YA F 2,000 g, 52 30 g= A
2315 T(Table ).

Az o ritel AAE WS F83ATP.
AAGEFNE 471 AsiAl AR 3,000 g& 23715,
oA, g=myoll Yol wisfstar, nisfie Aol 25710
1ol ol AA|3E 2,000 g& AATHTE 66.6%). A
3 3-e AL YR AR 1,700 g2 HAlET
3} 3191, o] AAEE 2,000 g7 B 30 g& A A
A = AIF 1,700 g& W3R, 259 347}
AFso 8 2HEAA 77} A2 S8 (double boil-
ing apparatus; RF=21E71A|, F4E ol Wtk 39 5
QF 10042°CE FAISHAA 13} T8-S Al¥3HAaL, 13 &
ol B 5 1Y B9 Ao WA 13} A
ok OAl 1Y B9 13 S8 22 2102 23 SRS
A&BIA, o1F 1Y Bet 12 437 2 2o = 23}
<79 S XSGt oledt duo] e A 1
Fejo] SFAITE A E 3,680 g (58 98.7%) A X
39 THFig. 1)

)
m[‘l:l=>l4=,

[e}

(U%]

Table 1. Material Content of Herbal Medicine Mix

Category Scientific name Amount (g)
Solid materials  Red ginseng radix 180
GV Poria cocos 720
Asparagi radix 30
Liriopis tuber 30
Lycii fructus 120
Sparassis crispa 40
Hericium erinaceum 220
Scutellariae Radix 180
Houttuynia cordata Thunb 180
Sub total 1,700
Liquid materials Rehmanniae radix (Juice) 2,000
®) Honey 30
Sub total 2,030
Total (A+B) 3,730

2. SIhHgE &) £2 M& B-glucan, gin-
senoside £

1) 742

SheFAulgHEol] $HF-E B-glucan¥} ginsenoside
AL ZRAAF7IER =752 FAT-dANA Alsst
RO H(HF D2020022259), -glucan £A3-L- <A7}71%-2]
F57 A4, A77152F AP 3. NE8EE A EH
3-25-1 HEREFIH W of| whe} A3t al, ginsenoside -
2L A7 S AF TR A 77152 AP 3-54
ginsenoside 4. A EAA 42 AP-GAe] 2A)| 422 FFA

o wa} AlsaT

N

) St et= W B—glucan &3

(1) Az

B-glucan 780l AHEH A FEH2 FHepAEEolH,
EFEZ-LE D(+)-glucose (Sigma Aldrich Co., Ltd., St. Louis,
MO, USA)E AH&3+Ath

(2) A 2 AL Eie

D HESAHO| ZA
#FE=4 5342 mgS A HF F37} 100 mLo]
HEE SRl 93] 5o 5325974 ugml 59 &
T o2 gHEglon, A S 8] EEddS
SHFE 3481 11.0958, 16.6437, 33.2873, 66.5747,
133.1494 ug/mL F=2 TFENo T THESQIT]

b

rO

i

:
T gl

| Powdering |

Rehmanniae radix
Juice Ik

|

|

Rehmanniae radix Red ginseng rad \—HOCW—‘
T Sparassis crispa, etc.

Mix dough |

M
~

‘ Double boiling : 1st (72 hrs) ‘

T
~7

| Maturing : 1st (24 hrs) |

| Double boiling : 2nd (24 hrs) |

| Maturing : 2nd (24 hrs) |

Manufacturing Finish : Protptype
Product

Fig. 1. Manufacturing process of herbal medicine mix.
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@ AHEAH9| XA
7b HA2| oy
NS 7 71 AE E FAEES Sl AAISH3T
NE AZFE AHEek=Tol Yol Zo] 10% o3l
735 @Astal, 32 Wol TRk 739 85% ollehs &l
2 AF20 mgd 10 mLA 2 AIH8laL E7<F 10 mL2 7}
St} o] & oz} lA|(20,000~60,000 UmL)E- F 0.1 mge
3, 0.1 N FABRIES 8948 ]85l pH 6.9% 3+
5 20°Col|A] 2A17FERF RIEsle] aAfsligith 0.1 N ¢
2o F pH 5,002 BT AETORA|(1,600 UmL)E
0.1 mL 31 37°Col|A] 2417 Bt Iesie] TaislAIR]
o} Z2EokA|(600~1,300 U/mL)S 2F 0.1 mLS ¥ 0.1
N SBRIES 8902 pH 7.52 3F 3 37°CollA] 2A1%F
B WSl maRs|git). opd Z2FFIAITHA|(10,000
UmL)E 2F0.1 mL €32 0.1 N Sk 0 2 pH 4.8 g
F 60°CollA] 24T 53 FIEste] 54 Eagit). aAE
&) 95% ollghe- 40 mLE 718t 4°CollA] 12A13F 5<%t
AR F &AS 423,000 rpm, 2043t AR
o] HHES HAJTE A8 FH=) 80% NEE 50 mL
£ 7Iste] 4°Coll A 1AIRE B9t FRAA S48 A4l EE
(3,000 rpm, 204H)3taL, LAEEH JHE S/ 10
mLE 713 & AHES EFet] sty #2skd
|AE FRTE 50 mL7t HEES 3 FolE AR FETt
55 3|45t A@P8qo

hu

fu
&
oy

L} e Dhy

25 mL AlPds 58 5899 AP 8A(EAE
Z

1l

B-glucan =

N LN 55 (ug/mL) x HZH-9 (L) x 845 < 0.9 % 10

ol

3) S|l E= L ginsenoside &8

r

(1) A=

Ginsenoside S0l AR APE22 eHAId=E
< AM8EIY o, EEEZ2 ginsenoside Rbl (Wako Pure
Chemical Industries, Ltd., Osaka, Japan), ginsenoside Rgl
(Wako Pure Chemical Industries, Ltd.), ginsenoside Rg3
(Chromadex, Los Angeles, CA, USA)E ARE-3F3th

(2) AN & T

O BEEAH9| XA

7} #F222 Rgl 9.13 mg, Rbl 7.08 mg, Rg3 9.04 mg
< AF8l HF F)71 10 mLo] H=E 93 = Rgl
911.17 ug/mL, Rb1 700.21 ug/mL, Rg3 812.69 ug/mL &
Tof FFd o g nhEl o, R AL P8l #+
AHE 25 mL 70% Hle-Eol 3] gafistar 25 mL &
50 mLE -85 $ WB Q] FE|(0.45 um)E 75 2
< ginsenoside Rgl2 1.2149, 6.0745, 30.3725, 151.8623,
303.7247 ug/mLE ginsenoside Rb1-0.9336, 4.6681, 23.3404,
116.7020, 233.4040 ug/mL= ginsenoside Rg3+ 1.0836,
5.4180, 27.0899, 135.4493, 270.8987 ug/mL F=2] A&
o5 grEo] Akt

@ A9 =K

ANE AT 70% HWEH-E 25 mLE £33 g3lista
%50 mLZ 9= 3 WE Rl ZE(0.45 um)E A3 A
< ANE8Ye= 3tk

® 2N(EF) X

7438 213l S-DAD/FLD HPLC system (Shimadzu, Kyoto,
Japan)S &-8319.9™, Supelco discovery C18 column
(4.6x250 mm; Sigma Aldrich Co., Ltd.)& &=2l3le] 2
< Pt FUHE ASE 10 pLF oM, 25+ 40°C
2 FAERAL 1 mLmin $52 7083 s8It o)
2 acetonitrile?} 77+ ARHEE L0 584(20:80), 20
$(23:77), 25%(30:70), 3042(40:60), 354(50:50), 60+
(85:15), 62%(85:15), 65(20:80), 70(20:80)2>= A3}
1, E4AIE oo AlitA e o]8ste A=tk

(mg/g)
* B-glucan HEA|5(162/180) = 0.9

A2 A H 7 (g) < 1,000

x 7t

41
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3. SIRIHHIES 2| DPPH free radical A2 &%

1) A=

ORI =

B Aol AR AIFEZLS FFApIgEH, AlY
713t A-(1~30°C)0ll Heiial, BiEsRTE o835t
ZA|skA

(2) YYUHEEH 2 7|EAS

P} S-S 918 SIHEEZS L-ascorbic acid (Sigma
Aldrich Co., Ltd))Z AR&3190.0m, Al&dol] AR&H AJleke-20.
diphenyl-1-picrylhydrazyl (Alfa Aesar, Ward Hill, MA, USA)2}
ethanol (Duksan Company, Ansan, Korea)©] AR&-% 31T}

2) AIgiEAt

QPN I==r=R= PNEIES]

Sl E-S <E3MIEHA] &1l OUE o] 8313
o, FeFAuiEHE-S 0.05%, 0.5%, 1%, 5%, L-ascorbice
0.0005%, 0.001%, 0.0015%, 0.002% =2 2z} Ad3
FrE o83l ZA5t4 . DPPH= ethanol=S ©]-8-3}
o 02 mM 558 AT

(2) Atz 4

NP2 Al HE} L-ascorbic acide] 7t #| €]
FEE T3t Table 1I).

Table II. Group Composition

Group Name Concentration (%)
G1 (TS) Herbal medicine mix 0.05, 0.5, 1, 5
G2 (PC) L-ascorbic 0.0005, 0.001, 0.0015, 0.002

TS: test substance, PC: positive control.

QAU B8 ELE &

96 well plateol] Z} ¥5¥ 2453} 02 mM DPPH 2
ethanol 2 1:1 2 &3lsle] Yo T AlQoA 3087 21534+
Bl = WR3AI7] AL Aaldefste] ASde FF 5 517 nm
N FFEE SHSIH T DPPH free radical 4~A
DAE%) ofle] 215 o83ty AEsHTh

3) SAIXNzE

ZF A9 A= 33 e SAste] B REUAE
Uelilom, SPSS B4 & T8 (Ver. 19.0; IBM Corp.,
Armonk, NY, USA)< ©|-83t] FAIREA-E a3tk
A, Levene’s testE 5733 ¢+ $ one way analysis of var-
iance (ANOVA) testE A3t A7t frefido] &<l
HH 24k 2 ol ek AR (EARe] SERE
739- Duncan’s TF7A, #-410] 431 74-9- Dunnett’s T3)
< AAslen AR 95%E AAsAH.

4) GLP statement

A GA & slefAulgHE2] DPPH free radical 2~7EH4g
ZAGAIF 024 AlFMEE “TNK -2021-000423° 0], &
= A= GLP 780l st AAlsiitt slskeial
FATY ‘DPPHE ©]-8-3F free radical 2AEA SHAIE
protocol#+ ATl Fahe] 38T

4. SOfHEiE=E2] & Rad Al

DRERE

() AE=d

B Aol A APEL LS SepuiRtEeld, A9
717F A-(1~30°C)ol] B3151 7, koS- o] 831 A
s,

Ginsenoside= AN AL N F% (ug/mL) X HEFT) (mL) x 3|4l 1
(mg/g) A wAH = (g) < 1,000 1,000
4] 2
Sample O.D.

DPPH free radical scavenger activity (%) = 1 -

X
Control O.D. 100

743
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CEGA - ST - A8 - AAS - W

(2) M= S 7|EF AJQf

B Ago) AREE Raw 264.7 (TIB-71) A% American
Type Culture Collection (ATCC; Rockville, MD, USA)®llA]

ST M2 ol ARG AleFC =23= Dulbecco’s modi-
fied Eagle’s medium (DMEM; Gibco BRL., Carlsbad, CA, USA),
Dulbecco’s phosphate-buffered saline (Lonza, Walkersville,
MD, USA), heat inactivated fetal bovine serum (Gibco BRL.),
penicillin-streptomycin (Gibco BRL.), thiazolyl blue tetra-
zolium bromide (Sigma Aldrich Co., Ltd.)& AM8-3}3Th

2) NEERE

(1) MIZE H{RE

Murine2] thAJ M| EFQ] RAW 264.7 A EE ATCCOA]
TUSt AREE1. 0™, DMEM® 10% inactivated fetal bo-
vine serum3} 1% penillin-streptomycing- 373k vi A& uj
Fel o 2 37°C, 5% CO, incubatoroll A st A&
Sh= B9 ARSSE BE A= 70-80% FEo] UEE A}
s o] Al viFstSl o, 20 passagesE V714 2 Al
ZRF ARESHAAT

Q) HE =454

NEo] ME F4E FrIsl7] 98l 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay S A
SFATE RAW 264.7 cell <= 96 well plate®ll 1x10° cells/mL
EEE 551 24413 FRF HiK37°C, 5% CO)E &
APEZR SRFAEIES F5H(0.25, 0.5, 1,2.5, 5 mg/mL)
2 58H viRAZ wAlsked 37°C, 5% CO, BT ]ol4] 244]
ZF B vkt

% 5 0.5 mg/mL MTT (thiazolyl blue tetrazolium bro-
mide; Sigma-Aldrich Chemical Co., St. Louis, MO, USA)
|5 H7ystar 3AIE vl STk v Yko] EUbA HiA]
= A|ASNFIL dimethyl sulfoxide -8 200 uL/well ¥l
plate shakeroll 4] 10~20+ FZ319tE F=°] 4L 570 nm
p7gol| A ELISA 4315 0H, Al &8 tha9| 4
of we} 2kE3ITh

Sample O.D. at 570 nm,

Cell viability (%) = Control O.D. at 570 nm

X 100

(3) BB cytokine L =X
Lipopolysaccharides (LPS)°ll 23l 5] f=% RAW
264.7 cellZ5E AAE A= e Alo|EFIRIY] Hnj

6 ] Korean Med Rehabil 2022:32(2):1-17.

AL v 2ol AAEI Tk DMEM HiAE o838t
o] 2x10° cells/mLZ 24 well plate®ll E3IaL 37°C, 5%
CO, Hig71o1A 242113F v Rt 3 LS} A=l &
RIS 0.625, 1.25, 2.5, 5mg/mL FEHE F3hE T
g3 wiAE wAske] 37°C, 5% CO, Hig7|olA] 244]
7t wiFstaet Ml Euoked U] tumor necrosis factor-al-
pha (TNF-q), interleukin-6 (IL-6)2] Alo]EF}Q1e] £H]
& mouse ELISA kit (R&D Systems, Minneapolis, MN,
USA)E o]-&st] S48tk

3) SAIXz2

B A= 954 cytokine T =4 Aol tjs)
A1 SPSS BA| ZZI(Ver. 19.0)05 o|-83td BARAS
etk 1A 24ke] 58438 378 918l Levene's
testS =343 3 one way ANOVA testS AAI51] ZF Alg
T fo)43S ERISHATE One way ANOVAV test 5+3Y
g A, ARt fFoldo] SRR ggom FIHAR]
FTAAEE A Utk AP 1H] Feldo] ERl=E
735 k] A el met AR (RATe] B
785 Scheffe T2, w4to] o]&gt 739, Dunnett's T3)S

2142 Sprague Dawley (SD) ratE ©]-8313oH, Fo
A A D 55 = A 20k, 9 2001 657 rat
2 A5 HYE A 168.6-190.8 g, LA 12191349 g
o). E AF2 FERSH [HE A169775(2020-02-11,
JENA)] L APEE B HE [HE A159445
(2018-12-11, L&XEN)0l AT (A =se-gEA18
A7 sked] FESESIU] ] S8 MSITHIAC-2020-

i)
offt

NHEAL AR F RYARE DFERAFALS

& A8
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Q) A= 24 (2) His Hat

Z} Stainless steel cage (310Wx500Dx200H) 3 3v}2] AFe =9 Al o B8] A, AIFER o] A HH, &
OIS ARSSIN oM, Wi &% 21.3~22.3°C, UGS of A F 79 2 140l ST
45.5~54.8%, 371314 10~203)/h, ZHF7] 12413 24 (3) Fan
o= PO 2L T 03 08:00~20:00/%F 20:00~08:00), Eo] T 495 RE AZEEC] )7 AXE AAEH

2% 150~300 LuxS A8k, Abse AR Ead isoflurane (O}o]3Zehel; ShlAIoE AL, k) njE] slo)
Rodent Diet 20 5053 (Labdiet, St. Louis, MO, USA)ZS, S x| Alsle] §910 2 A7)E ARG o) A=
= RIOFE AEA AAAF T YRR orol AW E2 HAAR= AAISHA] &9dth

(4) SAXE

i o ol

2) 8FEY Y £ W 5 ; 3 I
B AJgellM= AlF dlofejol sl SPSS A =1
(1) %= =H| (ver 19.0)= ©|-83t FAAEIE 3T WA Levene’s test
FRHEIES 5 MBI %01 IR o] 83l £ £ 33l 5EA e eIl 1% one way ANOVA #
ANEELDES A T FZGAIQ] 3Rl 50, 100 2 AFS S35k T

200 mg/mL FEZ ZA|5t ARSI T

() 22 8K U 2 7N 4) GLP Statement

2 A3 AFEE FofiFe 2 FofokEebdA] 1A E AFAEHS TGK -2020-0063)] =E Hx= GLP
Z “oJofEgo] FAANFTE 0 TASI 18T Fo Tl w2} 2)EelekEobdx] 11A] A2018-935(2018-1-21)
T 2,000 mgkg BW= 2783k, FH1E 2= 3lo] T8 “H|o A AR 7 |27 OECD “Principles of God Laboratory
2 1,000 mgkg BW, A-85-2 500 mghkg BWo = Z17¢ Practice, ENV/MC/CHEM (98) 17 (as revised in 197)"<

At iR o E2E AIHER Folvd Y A7 Fste] st om, AFHH-S A Fo kA
o] YA S Fofsh= 1A =TS FUTK Table 11I). TA] A2017-7135(2017-08-30) “2]ekE52] SR,
[H3]] DI FASHANPE 7Eo 2 AP

Table III. Group Separation of Single Dose Oral Toxicity

Administration volume Administration liquid measure

Group Sex Number Number of animals (mg/kg BW) (mL/kg BW) Administration route
Gl Male 1101-1105 5 0 10 Oral
Female  2101-2105 5
G2 Male 1201-1205 5 500
Female  2201-2205 5
G3 Male 1301-1305 5 1,000
Female  2301-2305 5
G4 Male 1401-1405 5 2,000
Female  2401-2405 5

G1: control group, G2~G4: administered herbal medicine mix group. Four different dosages of herbal medicine mix were orally
administered in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000 mg/kg, G4: 2,000 mg/kg), BW: body weight.

www.e-jkmr.org 7



o

BE - B - B4l - 3 - Y

I»>»»
1. SlRfXfEEtE &7 B-glucanzt ginsenoside
=

SeRAEghE2] B-glucan AJE-2 F2331 A3} 362.3 me/g
o] o] BHEAKTable 1V, Fig. 2).

2) Ginsenoside Rb1, Rg1, Rg3 % M

H -J
o T

SHekAughE-2] ginsenoside Rgl, Rbl, Rg3 AH-S #4]
3k A3l Rg3+ 0.4184 mg/g o] T2EE0RL, Rel,
Rbl-2> HE=A ZUTHTable V, Fig. 3).

2. SloIRhHlEFE2| DPPH free radical AHE 54

1) SHRFXHN = 2| DPPH free radical 2HEAME(%)

ANEEA SR TE(G1)S FEE(0.05%, 0.5%, 1%
9 59%)2 *|2]5}] DPPH fiee radical 2AZHEE =74
3k A3} 39.51%, 88.28%, 81.51% 2 90. 61%-4 %“é—% B
Aem, IC50 (50% E4E-S Uehle 55 A=ttt 24

I} 0.146%2] TEZ AHEEATKTable VI, Fig. 4).
T[] D2oz01z3ose —_— S AN Lhu
08 L | D2020123089-2
[ 2\
2 o .
B oo /4 N
& (e W W\
R oo N | = N\

o1

LE| TN

_30 400 450 500 550 0 Woveler

[B-glucan containing herbal medicine mix]

2) L-ascorbic acid®| DPPH free radical AEME(%)

kxgq]z L-ascorbic acid (G2)= &5%(0.05%, 0.5%,
% 2 5%)Z *|2]5F] DPPH free radical 2AZAHEE
A3 A3} 20.02%, 44.25%, 68.20% 2 88.88%2] T4
HYom, IC50 (50% E4E&S UElE 55 2=
F 237} 0.0011%2] F52 A5 T Table VI, Fig. 4).

r o Jle

Table IV. Analysis of B-glucan Content Contained Herbal
Medicine Mix

Concentration Volume Sampling Dilution Result

-glucan
Pe (gml) @D (@ (ng/g)
1 97.0510 50 0.1178 10 363.10
2 84.8330 50 0.1056 10 361.50

Average 362.30

Table V. Ginsenoside Rgl, Rbl & Rg3 Contained Herbal

Medicine Mix
. .. Concentration Volume Sampling Result
Ginsenoside Dilution
(ugmL)  (mL) (2 (mg/g)
Rgl 0.0000 50 3.3743 1 0.0000
Rbl 0.0000 50 3.3743 1 0.0000
Rg3 28.2331 50 3.3743 1 0.4184

Rbl, Rgl, Re3 total 0.4184

. —t ——
350 400 450

[B-glucan standard]

Fig. 2. High-performance liquid chromatography analysis of beta-glucan level contained herbal medicine mix.

! T T —
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|

|

|
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\

1 FEZEEX Ginsena Rb1

T—asm Ginseno Rg3
}

o
&
8
"
&
3

[Ginsenoside Rgl, Rbl & Rg3 containing herbal medicine mix] [Ginsenoside Rgl, Rbl & Rg3 standard]

Fig. 3. High-performance liquid chromatography analysis of ginsenoside Rgl, Rbl and Rg3 contained herbal medicine mix.
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2,2-diphenyl-1-picrylhydrazyl Free Radical &7 24, 319 B4 9 QEAA] At Jl

Table VI. DPPH Free Radical Scavenging Activity of Herbal Medicine Mix

. OD715 DPPH free radical scavenger activity (%)
Group N Concentration
MeantSD Mean+SD
Gl 3 0 0.755+0.006 -
(TS) 3 0.05 0.457+0.003 39.51+0.90%
3 0.5 0.088+0.010 88.28+1.44*
3 1 0.140+0.008 81.51+1.02*
3 5 0.071£0.033 90.61+4.27*
G2 3 0 0.715+0.027 -
(PC) 3 0.0005 0.572+0.028 20.02+1.24%
3 0.001 0.398+0.007 44.25+3.12*
3 0.0015 0.227+0.010 68.20+0.64*
3 0.002 0.080+0.008 88.88+0.67*
N: number of well, SD: standard deviation, TS: test substance, PC: positive control, -: not applicable.
*Significantly difference from Control at p<0.05.
100 100
18 ———
w & #
g @ / £ w
?-E" Il,l’ e I5t 'L..f' 7 —e—Ist
= g 4 ——2nd E“; 4 { —a—2nd
E‘:D g 3rd
g g 20 4
5 & 5
o 1 2 3 4 5 & 0 0.0005 0.001 0o01s o0 00025

Concentration (%)

Herbal medicine mix

Concentration (3}

L-Ascorbic acid

Fig. 4. Analysis of DPPH free radical scavenger activity in herbal medicine mix and L-ascorbic acid. DPPH: 2,2-diphenyl-1-

picrylhydrazyl.

A
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3

o2

o]
[ |

o
P

1) M MTT assay Z7}

SR I SHES- 0.25~5 mg/mL2] FEZ RAW 264.7
celloll Z2jate] MTT WH O 2 AEZ=A-S SRIeHTh
MIT 2% A3} iz 0.25~1 mg/mlL 57 E AlES5A
ANS-L BARIFNL, 2.5 mgmL2| FEIA 534%2] Al

YERNAL, 5 mg/mLe] F=0lA 16.78%
UERNSICK Table VII, Fig. 5).

o]

PS4

1=

TNES

o NTAEE as

a1-=

2) Pro—inflammatory cytokines £H| S| g1}

TNF-a Z&oA d5f2 &4 LPS200 ngmLe| &
T2 A2 A9, G2 group 626.40£19.12 pg/mLE

=o] G1 groupell Hlst] Foldt SV UERARITE ghek
Al THE-2-0.625 mg/ml, 1.25 mg/ml, 2.5 mg/ml, 5 mg/mL2)]
T2 APt Ayl Ziel FEolA 60821139 pg/ml,
591.59+13.32 pg/mL, 581.10:13.72 pg/mL, 508.3619.94 pg/mL
2 A= o™, G2 groupl BISF 1.25 mg/mL (4 group),
2.5 mg/mL (G5 group), 5 mg/mL (G6 group)®] == 2]
g ol A o3k HAE YR AT Table VI, Fig. 6).

3)IL-6 &4

IL-6 F&o A 93572 4 LPS 200 ng/mLe] 3=
A ele A3} G2 group 458.44+15.64 pg/mLE HAT]
] G1 groupel] BIgt frofgt F7HE UERAITE ekl
=S 0.625, 1.25, 2.5 mg/mL L 5 mg/mLe] FEZ Az
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Table VII. Cell Viability of Herbal Medicine Mix Extract in RAW 264.7 Cells

Group Subtance Dose(mg/mL) OD value (507 nm) % of Control (%)
Gl Control - Mean 2.663 100.00
SD 0.092 3.46
N 9 9
Gl Herbal medicine mix 0.25 Mean 2.705 101.58
SD 0.068 2.57
N 9 9
G2 0.5 Mean 2.683 100.75
SD 0.091 3.40
N 9 9
G3 1 Mean 2.642 99.19
SD 0.111 4.15
N 9 9
G4 2.5 Mean 2.521 94.66
SD 0.096 3.59
N 9 9
G5 5 Mean 2.216 83.22
SD 0.036 1.34
N 9 9
G1: negative control group, G2: induced control group, G3~GS5: test substance treatment group, SD: standard deviation, N: number of well.

120

100

1111

0.25mg/mL 05mg/mL  1mg/mL 25mg/mL  Smg/ml

Cell viability (3 of Contral)

Centrol

Fig. 5. Cell viability of herbal medicine mix extract in RAW
264.7 cells.

Table VIII. TNF-a Expression

Group Substance (n]z;)rf]i) TN;:an(zZ;nL)
Gl Control 49.14+1.86
G2 LPS 200 626.40+19.12*
G3 Herbal medicine mix ~ 0.625 608.21+13.91
G4 1.25 591.59+13.32°
G5 2.5 581.10+13.72
G6 5 508.36=19.94

Gl1: negative control group, G2: induced control group, G3~ G6:
test substance treatment group, TNF-o: tumor necrosis factor-alpha,
SD: standard deviation, LPS: lipopolysaccharide.

*Significant differences as compared with G1 (p<0.05),
*Significant differences as compared with G2 (p<0.05).

10 ] Korean Med Rehabil 2022;32(2):1-17.

TNF-a (pg/mL)

G1
LPS 200 {ngfml}

G2 &2 G4 G5 GE

+ + t +

Herbal medicine mix [mg/mL) 0.625 125 25 E]

Fig. 6. TNF-a expression of herbal medicine mix extract in
RAW 264.7 cells. G1: negative control group, G2: induced
control group, G3~G6: test substance treatment group, TNF-a:
tumor necrosis factor-alpha, LPS: lipopolysaccharide. *Significant
differences as compared with G1 (p<0.05), TSignificant differences

as compared with G2 (p<0.05).

3hAvL ZZ)e) ok 375.7146.03 pe/ml, 31039335 pg/mL,
168.53+4.30 pg/mL L 14.20+1.67 pg/mLZ [L-6 2 TH = o]
G2 group®ll B} 0.625 mg/mL (G3 group), 1.25 mg/mL
(G4 group), 2.5 mg/mL (G5 group), 5 mg/mL (G6 group)2]
SEZ AT+ BFA folg s JERiSIS
(Table IX, Fig. 7).
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Table IX. IL-6 Expression Herbal Medicine Mix Extract in Table X. Mortality after Administration of Herbal Medicine Mix

RAW 264.7 Cells

Group Substance - 11-6 (pg/ml)
(ng/mL) Mean+SD
Gl Control 11.50+1.28
G2 LPS 200 458 44+15.64*
G3 0.625 375.71+6.03
G4 o 1.25 310.39+3.35"
G5 Herbal medicine. mix 25 168.53*+4.30"
G6 5 14.20+1.67

G1: negative control group, G2: induced control group, G3~G6: test
substance treatment group, IL-6: interleukin-6, SD: standard deviation,
LPS: lipopolysaccharide.

*Significant differences as compared with G1 (p<0.05),
TSignificant differences as compared with G2 (p<0.05).

500 4 .
450 +
400 +
350 4
+
= 304
E
B 250 4
2
v 200 4 1
5
= 150 4
100
50
&1 G2 G2 G4 G5 GE
LPS 200 (ng/mL} = + + + E o
Herbal medicine mix {mg/mL) - - 0.625 125 25 5

Fig. 7. IL-6 expression of herbal medicine mix. extract in RAW
264.7 cells. G1: negative control group, G2: induced control group,
G3~G6: test substance treatment group, IL-6: interleukin-6,
LPS: lipopolysaccharide. *Significant differences as compared with
Gl (p<0.05), fSignificant differences as compared with G2 (p<0.05).

rlo
r o
i

A7 T AldEd Fool o3 AHsE
U} ARt dE 2y BE Fojrllx
o

[e)
HEE) A AU THTables X, XI).

i

P

i
2) M= 3t

AsEA A¥, Bg FoATolA B4R AFsF7PH
2= AT Table XI0).

G Dose Mortality
rou
1 (mg/kg BW) Male Female

Gl 0 0% 0%
(0/5)* (0/5)

G2 500 0% 0%
(0/5) (0/5)

G3 1,000 0% 0%
(0/5) (0/5)

G4 2,000 0% 0%
(0/5) (0/5)

Gl: control group, G2~G4: administered herbal medicine mix group.
Four different dosages of herbal medicine mix were orally administered
in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000
mg/kg, G4: 2,000 mg/kg), BW: body weight.

*Number of dead animals/number of tested animals.

Table XI. Clinical Signs after Administration of Herbal Medicine
Mix

Group Dose Sex Nurr.nber o Clinical signs
(mg/kg BW) animals

Gl 0 Male 5 Normal
Female 5 Normal

G2 500 Male 5 Normal
Female 5 Normal

G3 1,000 Male 5 Normal
Female 5 Normal

G4 2,000 Male 5 Normal
Female 5 Normal

G1: control group, G2~G4: administered herbal medicine mix group.
Four different dosages of herbal medicine mix were orally administered
in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000

mg/kg, G4: 2,000 mg/kg), BW: body weight.

T8 A7lol ek S0 HAF A3, BeE Fofao|
% + QI THTable XIII).

X
o
ox
B
)
flo
- 2
e
in
N
5
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Table XII. Body Weight after Administration of Herbal Medicine Mix

Group Dose Sex
(mg/kg BW)
Gl 0 Male Mean
SD
Female Mean
SD
G2 500 Male Mean
SD
Female Mean
SD
G3 1,000 Male Mean
SD
Female Mean
SD
G4 2,000 Male Mean
SD
Female Mean
SD

Day(s) after administration

0 7 14

196.2 291.9 345.9
6.0 9.1 9.1
157.0 210.6 230.0
6.7 13.6 10.5
192.6 288.6 341.2
3.9 13.4 18.6
156.1 203.7 225.9
5.2 14.3 15.8
199.2 295.7 354.9
7.4 10.7 16.1
155.9 202.7 230.2
7.5 12.3 13.0
195.3 292.7 345.3
5.7 10.1 15.1
155.7 206.2 228.7
4.5 14.9 22.6

G1: control group, G2~G4: administered herbal medicine mix group. Four different dosages of herbal medicine mix were orally
administered in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000 mg/kg, G4: 2,000 mg/kg). BW: body weight,

N: number of animals, SD: standard deviation.

Table XIII. Necropsy Findings after Administration of Herbal Medicine Mix

Dose Necropsy findings
Group Sex - -
(mg/kg BW) External findings Internal findings
Gl 0 Male No gross findings (5)* No gross findings (5)
Female No gross findings (5) No gross findings (5)
G2 500 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)
G3 1,000 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)
G4 2,000 Male No gross findings (5) No gross findings (5)
Female No gross findings (5) No gross findings (5)

G1: control group, G2~G4: administered herbal medicine mix group. Four different dosages of herbal medicine mix were orally
administered in this study respectively (G1: 0 mg/kg, G2: 500 mg/kg, G3: 1,000 mg/kg, G4: 2,000 mg/kg). BW: body weight.

*number of animals.
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A F3 A2t D free radical)S 717 B S 4kAs}
FEEA Aol & Ao AT, B34 super-
oxide dismutase, catalase, glutathione reductase 532 &
< AA W ks mao] ofsf) Al o=H AHEl-aat
s} Al2=gle] Fo] FAFAL T ey o3 4k
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L P AZ57]3ol A B-glucan} ginse-
noside?] S ZA3IAT) B-glucan 42 4715
AEFEH A7 1sAF A N EE A
7H&-El B-glucan 78 ol A AlQE Alsiatlom,
=243+ A3} B-glucan 362.3 mg/g2] TS YERIA
<o, ©lx= Lim $°79] dTolA ikt 2 =+ ¢aE
EFolHA 9] B-glucan®] THFS 219~244 mg/gS & B
A3 ARG F& TE0 8 YERAL, o]H e HaldlA B-
glucan &7Fe] 351.75 mg/gC A=Y, o HlIFHA | A
= S0 &8 S YERIAT Ginsenoside S8
D71 sHF3R9 177 1621F AHS] ginsenoside-

NG AIF-Gehe] ZAl-EF S LA Al
< NSt o, 43 23 ginsenoside Rg3+ 0.4184
mg/gS YERNSLOH, o] 2] H 1o A% ginsenoside Rbl
gHeFo] 0.0327 mg/g AEE H& o] AEHUL, gin-
senoside Rgl -2 vHZEH o B Ao T 25
2 VERIQTHY, o)= Alze] Ad, =4 Wb Sof 3t
Abgdoll oJ&k Ao ® FAE =0 5 AFe] Bagh
7-] o7 Ag 71—6]—5]—

A WellA A== superoxide dismutase, glutathlone
peroxidase, catalase 2] &Fs} E4~9} vitamin C, E 2 vi-
tamin B complex, B-carotene, rutin, quercetin, catechin &
9] 3}3+=34 Se, Mn, Cu, Zn, Mg 5] SISIAIES E4
2ol AAE F0] SHAAIF| AL AF4)-E radical FEROIA]
5 Q% =25 AR  fdofof she, EakRel A
A= & T e TYo| FFF Pskso] A &
T A3, ko] F45 DA AA Tl A
ol & = Utk AEA YoM AP == 244
F HHolA Bolee 4th T IEVF SAE4ARE W
free radical FENZ A ol EAlI5t] A =2 L A=
E AT AskEo] AR S4EEE A-85HA HH
o]t free radical S AASHA =& 28-S Akt A&
olg} P, B Al A = SefAulgEol et H4ks)
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www.e-jkmr.org 13



oy,
oR.

r-[olu

LR - 7P - AR - PAE - S

3= yrlstr] ¢1s) DPPHE ©]-834] free radical 4
A SAGANPE GLP Q1Z7|H A AAISHSIT

oo gkl a¥ AES 95t FYHEEZ L-as-
corbic acid 0.0005%, 0.001%, 0.0015% = 0.002% &%
ol 4] DPPH free radical 2~1&4E-2S T3 A3, 20.02%,
44.25%, 68.20% 2! 88.88% = LFEREIL, 1C50-2 0.0011%
o] FEZ AEHATE B AT SekAuigtEl tist
0.05%, 0.5%, 1% 2 5% F=odA g4t aas B2
3}7] 9|3 DPPH free radical AAHZAHE-S 23k A3}
39.51%, 88.28%, 81.51% % 90.61%°] &S HA L,
IC50-2 0.146%2] T=Z A& AT

olo] AFlA & = Uxo] B A9 kA=
2 0.5% =04 88.28%2] &3-S Ho] DPPH free radi-
cal 27 BAo] B& o7 IHHS TAT =319l
H, IC50-2 0.146% ol aL, 5% =14 90.61%2]
2% YR 210 = Kol ks &ido] 93 o
B Y73k o] ool Ko} nissgt AREA B A
TolA a3 o HZRE At TR s}
go| 7S AAshs AAE gtk

TNF-0, IL-69} 22 AFFA AIEZIRIY 7=
Z27] EEREEe] ol Tk J&S gt LPSel o3
A5 ST} iAo A A TNF-a= AP HY
A FulEl2 WEY, 958 d3k 5 T8 95 2%
I Ao Q7] W] EFHEel o] Feg 9%
< gk ES TNF-o= T2 ARIEFRIY] S f5
o EH FSHS AEA7IA Fok IL-6= LPSel| 9
3l ASHESo] ArpsiAl EXSHA =W HE 32 YEr
UAl ok webA] 885 2500 210 pro-inflammatory cy-
tokines HH|HS THAA7]= Aol Fa30P).

B AToA SekAuEEe] tis ME 54 & g9
A R3] flal A ZFA RAW 264.7 MES
©]-8¢F MTT assay 2 TNF-a & IL-69] cytokine &3-S
Zaiank M 54 Aldolx] SeEIgES 0.25 mg/mL,
0.5 mg/mL, 1 mg/mL, 2.5 mg/mL, 5 mgmL2] FE=Z A
gl Ay} ZFzke] FEoA 101.58+2.57%, 100.75+3.40%,
99.19+4.15%, 94.66+3.59%, 83.22+1.34%= A3 HEE
o] #ZF 3t} o]o] TNF-0, IL-6 3ol thah -k ul
=] FANFY A FEE 5 mgmLE H3AaL &
HIZ 2.5 mg/mL, 1.25 mg/mL, 0.625 mg/mLe] FEE5 473}
o Algol| 283l M-S T3] LPSE 200 ng/mL
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ol A oF 63.4%2] ZHAZ, 5 mg/mLollA °F 97.0%9] 7H4
= Yehfo] TNF-o2t} IL-6 T3o] Ko} gyxo=z
kg A0 E YERTE

IL-6= U w7} 954 Aol A &
A=A Alo|EFICIO 2 [L-67} H=3HA A
ASA WY wil dgk Bl §
N

X o
e

;

ol
-

o &

1= AOF L6
372} WIEKTGF-B)+= naive TAIEES Th17A43E
317] 9ell D osh, Thi7TA|ZE G5 TAYAY)

+ TNF-a 2 IL-17} 37 54 95 v 4

oy oy I

A

ogg Lo
OIN —
o T
_>|:, (@)}
i
(2
ox

4,
18

o

l

=
o
@
o\
ox
i

o

i

y
ttlo
=
b
o
v
B
i)
off
& o
i)
2
X
2
Ry
rl:l
ultd
o|\

ox oo X kot
r_>i°}‘rﬂ

o

Agh e v Aol IAE T Ao,
olfgt A= Hol B AolA IL-69] ¢ FfAulet
E 2.5 mgkg T Al 634%=, 5 FFo7 IS 7
27 ASRE Hol A 4ls el Qo] gkt
£0] o|F AT F o] A5 WS Apdel=r] a3
Zog g 3T F US Hos A%
FrepAuletEol et S ATRASHAEES A
sl7] flal “oofF To AN 70l wet, SDA
ratE AH8-5k] 2,000 mg/kg body weight (BW)S 18
Foz A3, FH] 22 Fo 1,000 2 500 mg/kg
BWO R 587 9 A8FS s §F - o Aol v
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