KA EEaEE 41338 A23(201849 3¥) ISSN 1229—1765(Print), ISSN 2288—7199(0nline)
Kor, J. Herbol., 2018 ; 83(2) : 79-84 http://dx.doi.org/10.6116/kjh.2018.33.2.79.

LPSE 34 9%

o
do
e
e
off
e
=2
)
&k
oo
ol
e
-
e
e
1o
)
a:)
BN
(1]
kol
)

L dTetn Adetet HelAgwesta, 2 @ FRYsE ATt

Immune regulation effects of Gentianae Radix extract

in LPS—induced acute inflammatory mice
Hyo—Jung Lee", Yoon—Cheol Seung”, Myung—Sun Lee'"
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2 . Department of Oriental Health Care, Joongbu University

ABSTRACT

Objective : The immune enhance is the main focus of current society that to increase resistance to invasion by
pathogenic species of bacteria in body, stimulate the immune system and possibly protect against cancer or inflammatory
disease, The present study aimed to evaluate the effect of Gentianae Radix extract on immune regulation in a
LPS—induced mice model of acute inflammation.

Methods : Gentianae Radix extract was administered orally at doses of 200 mg/kg/day or 400 mg/kg/day for 2 weeks
before a intraperitoneally injection of LPS (1 mg/kg of 0.9% saline), After LPS—intraperitoneal injection 3 hours,
blood was collected by cardiac puncture under ether anaesthesia from all animals, for the immune regulate efficacy
verification based on blood or serum biomarkers (i.e., immune cells, cytokine, PGEs, ROS, and LTB4) analysis.
Results : Compared to the control mice, the Gentianae Radix extract treatments significantly increased the count of
immune cells (i.e., wite blood cell, neutrophils, and monocyte), and significantly reduced the lymphocyte. In addition,
the Gentianae Radix extract treatments significantly decreased the pro—inflammatory cytokine (i.e., IL—18, IL—6,
and TNF—qa), and significantly increased IL—10 of anti—inflammatory cytokine, Furthermore, the Gentianae Radix
extracts treatments significantly increased the levels of PGEg2 and significantly decreased the levels of ROS, and LTBu,
Conclusions : The results indicate that Gentianae Radix extract alleviated acute inflammatory reaction though
regulation of immune meditor, Thus, Gentianae Radix extract may raw material of development a health food and
medicine option for the immune enhance,
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o) yEL] AHEQl  lipopolysaccharide (LPS)Y g 2]of
DNA, Hto|g 2 59 z=Zof 93] tfA]HZ(marophage)7t
gstElo] AARE dF Wil B A E7I (cytokine)S
QeI o] 5o o3 EAstE WPt AP, AN E
S 22 WAz 93 o]EALE AATL T AN S
Ba AL, olg 2e 9% W] A, A Lut
24 ZAgstd vAES AASA N, FF AX Ee 230
&4 7AW, E, 71BAE 53 22 954 AEe
Frshe ggFo] BASIE Sttt webA Ao kdska
a7 4% vHE 53 WYY S T 4 e AAE
o] g B HAHE, TRK, ram*i‘”, &%7), BAHE
S 22 9 A 5ol tiF) A mo] YSE A

2 a7 AH8-d §EE(EEMEE, Gentianae Radix)+= %
deko g Agdo] xa £5hE AW iEHRR, EFEE

Heol ol S| B, REIRRE, W, WS, LI B

FEKE Q1T G, B, B, B 5 $4& Azt 2
o= e oM, okag, A9NE, S5E, I, €
Fop, PUEIEATE 9 AR AF AARE 5 Felg

22 7T A sz 9 ofxjof BAE Y A7
2L 2 S0 ofn) AT} 7 S AZA ujApH A
A7} Wy E o] RAW 2647 Aol A EAJo] Lpehta] ¢a

nitric oxide @ @Z4 Ato|EFI WA} RS FHE u}
ek,

olo B Ao AL & 5V 7 579 in—vitro LS
B3 9 FAZ a5l et 227 SR 228

e wysm LPSE Aol FUFozn B 20
42 g2 uhgo] i3 A&sty A AASS B
e n}oo@ Hosta Q2 F3) Selst 2%, foj 2
72 Ao sk volot,

I Az 29y
1. Al&9 24
£ A AR T4 & ﬁ:&% AL (Korea) ol A
:rL“HOPml E 500 meof] €% 50 g& ¥o] 100°CoA 3%t
3 2, oF auas o
evaporatoroﬂ/ﬂ 7 =513 48 SN S freeze dryer®2
2319 5.8 g (5F 11.6%)9 £TS d9lon,

rotary vacuum

A 5— o xRS WE (800)AIN Bakele Aol B
2% SRR FR40] HAstel gt

2. A4 7]7]

Ao AFRE AJ2FLE Lipopolysaccharide (LPS : Sigma
Co., U.S.A.)), PBS (Welgene Inc., Korea), Ethyl ether
(Samchun, Korea), Microtainer® tube with Dipotassium
EDTA (BD Co.,

immunoassay kit (Millipore Co.,

U.S.A.), Mouse cytokine milliplex map
U.S.A.), Mouse reactive
oxygen species ELISA kit (MyBioSource, U.S.A.),
Prostaglandin E2 ELISA kit (Elabscience, U.S.A.), LTB;4
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parameter assay kit (R&D system, U.S.A.) & AF&3}
gon 717)= 37 F&7](Mtops, Korea), rotary vacuum
evaporator (Biichi B—480, Switzerland), freeze dryer
(IIShinBio, Korea), deep freezer (Sanyo, Japan), centrifuge
(Sigma CO., U.S.A.), Luminex (Millipore, U, S,A,),
ELISA reader (Molecular Devices Co., U.S.A)) 5& A&
sttt

3. TF ¥ Ao

27 55339 ICR u$At Ugtdlo] 28 (Korea)Alol A
TR, FES A FU7HA AR (2018S, Hanlan,
US. A% S8 88 38t & 22+2T,

= P
S5

=]
50~60%, 23} 7 Z7] 1217k (light—dark cycle) 2] g4 oA
T ASAZ & AT FEAHE E¥E 7ol=

2}¢l (KHUASP(SE)—17-013)0] whaba] 43 =gt

LPS ¢

T A Aol g Mddte= A4 (Normal)
I EH4UE F935E dl2F (Control), &
200, 400 mg/kg/dayZ Foi3t= AIFE 5
Ui=o] tjd @& 249 oral zondeS 01%01'01 200 wE
=7t 73‘? Fostqct, 2370 A B FE T gzt
AFZL 1 mg/kg LY LPSE B A= E4 Aol 4
3t 3*]2_]' o] ethyl ether2 ulZ|ste] A% AAHoZ )
g5 Ayt

5. HANZ &+~ &4

A AARE o] &5t Y & EDTA FHo| Ho}
WY g Wy ) 35T AAE, FZF 8l T2 A
2238t L4 (Korea)o 4 2 F 31t

Aol Cytokine species; ROS,
prostaglandin E2; PGE;, leukotriene B4; LTBy 5&
Luminex £+ ELISA 7|HS 53l ARA] T2 EZ 0 o}
=

reactive oxygen

7. SAAE

2 A7 43 2o Hag £ #E 93 (mean + S.D.)
2 FA G ZF H8#9 HliZE one—way analysis of
variance (ANOVA) B2 o] 83}4 1, Student’s t—testS
ARgSte] BAA f948S HEHATHp €0.001, p<0.01,
p<0.05).



LPSE 34 9452 2% T=° i 8892 #2829 "9=d a3 81

m. é jy_]. H &2 8§92 FEES 400 mg/kg/dayE A T35 A¥
oA el vlsh 94 G F7HE B Ark(Table 1),
HAAE WA AAE U YT WS SHE REES 200
ol Y WA 4 MET y g9l 9 557, g2 ulg mg/kg/day ¥} 400 mg/kg/day 2 AT Foid F AATIA
5o MAAE 8 ZHSATh MET 2ok WBT ) sE7 BEZ S Fo e F B 48 R erk(Table 1),

Table 1. Effects of Gentianae Radix extract on levels of immune cells in the blood of LPS—induced acute inflammation mice

Groups
immune cells Gentianae Radix extract
Normal Control
200 mg/kg/day 400 ng/kg/day

WBC (x10° cells/ut) 1.240.3 0.6+0.1 1.3+0.9 2.3+0.4"
neutrophil (% of WBC) 29.1+3.8 28.5+2.2 28.3+4.4 40.1+6.8"
monocyte (% of WBC) 0.3+0.1 0.5+0.1"*" 0.7+0.1° 0.8+0.1
lymphocyte (% of WBC) 29.8+1.0 46.3+2.3" 36.2+1.8" 33.8+3.0"

The results were expressed as mean £ S.D. from 6 acute inflammation mice. The statistical significance of differences between normal and
control groups (++ : p{0.01) or control and experimental groups (* : ©{0.05, ** : p<0.01) based on ANOVA with student's /—test determined.

2. Aol E7}Ql(cytokine) A AT Fofgt & AP A 2Tl v 94 Sl A

= HEHTable 2
83 F 924 AolEAI(L-16, IL-6, TNF—aS) A A (Table 2). o
R ES FETA AIEFR IL-10 AFL 85 =
o gzgol Aol vl 924 Y 2712 Hel el

—‘_’,01: =
W, 892 FEES 200 mg/kg/daydt 400 mg/kg/day=

i

i

ES 200 mg/kg/dayd} 400 mg/kg/day L& A Fold F
oA di =2 vldl fo4 e T7HE B cHTable 2).

T oo

Table 2. Effects of Gentianae Radix extract on levels of cytokine in the serum of LPS—induced acute inflammation mice

Groups
immune cells o Gl Gentianae Radix extract
200 mg/kg/day 400 mg/ kg/day
IL—18 (pg/me) 10.1%5.7 602.7+85.8""" 320.8+16.4 3159+23.2""
IL—6 (pg/me) 63.0+4.4 2770844324, 7" 18916.3+644.8" 10818.3+448.6"
TNF-« (pg/me) 118.8+12.5 856.9+45 1" 672.1+61.5 467.2+52.5
IL-10 (pg/m¢) 31.8+4.4 124.6+26.5" 297.4+43.5 348.6+22.8"

The results were expressed as mean = S.D. from 6 acute inflammation mice. The statistical significance of differences between normal
and control groups (+++ : £{0.001) or control and experimental groups (* : p{0.05, ** : p{0.01, ** : p<0.001) based on ANOVA
with student's #— test determined.

350
3. PGE; BA=F g
s s - 3 250
A ¥ PGE: BT §H% 252 200 mg/kg/day} =
_ 5 200 -
400 mg/kg/day2 A FAgt F APFAA djz2Z H]3| ]
o4 e S7H EAH(Fig. 1). =) =
;i 100
o]
0
4, ROS AT 200 mglkgiday | 400 mglkg/day |
Normal . Control ‘ Gentianae Radix extract

2% ¥ ROS 44

e gzzolA Azl Ha) §24
Qe Z71E 2l v

Fig. 1. Effects of Gentianae Radix extract on levels of PGE; in the

. g% FE2EE 200 mg/kg/day} serum of LPS—induced acute inflammation mice.
400 mg/kg/day® AT Edt T AFLA g2 B3 The resu'lts were expressed' as mean i S.D. from. 6 acute
= - ) inflammation mice. The statistical significance of differences
F94 A= #AAE BIH(Fig. 2). between control and experimental groups (** : p{0.01) based

on ANOVA with student's 7— test determined.
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Fig. 2. Effects of Gentianae Radix extract on levels of ROS in the
serum of LPS—induced acute inflammation mice.

The results were expressed as mean = SD. from 6 acute
inflammation mice. The statistical significance of differences
between normal and control groups (+++ : p<0.001) or control
and experimental groups (** : p{0.01, *** : p{0.001) based
on ANOVA with student's t—test determined.

5. LTBy A=

¥3 % LTB *M F2 2ol Zdtel Bl 594
QL Z71E KB Wiy, 2dx —?— 200 mg/kg/dayT}
400 mg/kg/day® 7 %L Fogt F A iz vls)
o4 Jde TAE BIH(Fig. 3).

ru_ m.{)p
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Fig. 3. Effects of Gentianae Radix extract on levels of LTB4 in
the serum of LPS—induced acute inflammation mice.

The results were expressed as mean = SD. from 6 acute
inflammation mice. The statistical significance of differences
between normal and control groups (+++ : p<0.001) or control
and experimental groups (** : p{0.01, *** : p{0.001) based
on ANOVA with student's t—test determined.
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A% W2 RS HEs) 8] B, B, BE Le
4L B A 249 fofE AFLE AASHE dEH
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=24 AAE AYsto] &, Fe, WA 5o vy Aoz o
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o 4A EE A, $4, SR 5 TR 9900 o3

WS Fed, 34 95 el 532 Ao wET
o159 F7tolct ol Qs WA, WelA, 2He] Lol

& % — Vol, 33 No, 2, 2018

Ae AlZS HAUZFEA Hguh3-& FeHAZITh
WP QA A B4 ZHg, Y A, o] GAlE A
59 71%5E 35 Hedl, HEA "JX}J SAbEe} o4
A 52 FFol Yolubs 2202 FHL[E (extravasation)
S doA At d A V%S sk, 427 34 9%
ghgol gutaA AAEA o hAAxz} A T AF
SAE A Ao, 2 Ao §92 £28L 400
mg/kg/day2 T Foigt AGFoA 2o B W2}
WP W 337 o FoA e FUHE B B
200 mg/kg/day¥ 400 mg/kg/day2 B FA% F A=+
WL W AAE 0 G e SVt WEF W H=F
9§94 Sl #HAE 2o o9k e A g2
=259 A3 AA WS A3tete] LPSE Aol st
AE W EF whgol mEA anHoz eyt g4 45
SAA AN Z7 wED anHez Zggtozn Thy
SAZ doj7hs AS Folstal Yed Bl Qlrh

HANEZ 5 4 2 T Al 2 fefshs daAzE
Aol E7EQl BulE B EF SAE AdS Avle 9L
sHA "ot IL-18, IL—6, TNF-« g o] osh=
AT APolE7RRIC R Yiys st g5 vheS of
ZIX71H, SR IL-102 435 Al Toqstes FIF4
Ato]E7hQlol A} W2 Ato]|EFEQI o2 A BAIEZS FA4
fEste Aoz gEA Yo B Ao ggx

< 200 mg/kg/day @ 400 mg/kg/day= 77 FoIgt
oAtz Hs) 454 AolE71Y f94 9
a0t FAF Ate| BRI %94** alt 37H8 AT, of
B4 g% W&ol d 852 FEEY Fol7t AlEA
2o OE FF ¥ oAl A%S BT Jlow, "HAAE
Aol B3Es 7)1do] et 82 FEE0] A "okt
ol 2 T dF5ozo AEE ARl JSS HS 5
st Qich,

Aot Z2 275 v A= YA SAsta G4 45 @
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ZHhS A J%J—ﬂ’\z (phagolysosome)g &3 ’il Zrgoz
g uyEL AASHY, LTBE FFA FRE
ZA9] } (chemoattractant)olx} ROS—‘_"= A5 g

o,
o
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