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Effect of Zingiber Officinale Roscoe Extracts on Mice Immune Cell Activation

Ryu, Hye Sook - Kim, Hyun Sook’
Major in Food and Nutrition, College of Life Science, Sookmyung Women'’s University, Seoul 140-742, Korea

ABSTRACT

Ginger (Zingiber officinale Roscoe) has been used as a raw material in many traditional preparations since the
ancient time. As a component of traditional health products, Ginger is known to be effective as appetite enhancer, anti-
cold and anti-inflammation. This study was performed to investigate the immunomodulative effects of Ginger in mouse,
using in vitro and ex vivo experiments. In vitro experiment, the mice splenocytes proliferation and three kinds of
cytokines (IL-14, IL-6, and TNF- @) prodution by peritoneal macrophages cultured with ethanol and water extracts
of Ginger were used to indicate the immunomodulative effect. In order to elucidate the immunomodulative effects of
Ginger ex vivo, water extract of Ginger was orally administrated into mice, and isolated splencytes and macrophages
were used as experimental model. Ex vivo experiment, six to seven week old mice were fed ad libitum on a chow diet,
and water extract of Ginger was orally administrated every other day for four weeks at two different concentractions
(50 and 500 mg/kg B.W./day). In vitro study, the splenocytes proliferation was increased when water extract was
supplemented in the range of 50—500 s 1/ml concentration. In case of cytokines production, IL-1 8, IL-6 and TNF- ¢
released by activated peritoneal macrophages were augmented by the supplementation of water extract of the Ginger.
Ex vivo experiment, the highest proliferation of splenocytes and production of cytokines by activated peritoneal
macrophages were seen in the mice orally administrated at the concentration of 500 mg/kg B.W./day. In conclusion, this
study suggests that Ginger extracts may enhance the immune function by regulating the splenocytes proliferation and
enhancing the cytokine prodution capacity by activated macrophages in mice. (Korean J Nutrition 37 (1) : 23~30, 2004)
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4570 AdZ A B FEES FTFAT o2 )
FAE FAF, B4 BT A L B A Ed}
¢l (IL-148, IL-6, TNF— a) 84S tﬂﬁé =
A% FEE0] vhps WAT vlA s &S AFstat
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NP AfE 2 Y

94 o g Azttt 2 1%
&2 Fﬂwr %7—}*]?]“‘/‘1 80T
TEEAAM 3A17H 3§l e 233 3 IRMEEEl] B
25 e FEES %“315}.
B 7o) AT $2E 7579 4
£ (F AT EAEETE B¢l 1Y AR 25
Adel B 19 A% 98 FEAA A

= AF0] 15 g AR vFe-AFE AFel ARSIt A
2 %EQ 2EE 22 + 2T, $5E 40~60%E HA31
o, W) (Light and dark cycle)¥= 12X)17F @92
zastck

2. A%t 3 ty|

B2 Aol AR vl = RPMI medium 16402] GIBCO
BRL (Grand Island, NY, USA) A& AM-38191, fetal
bovine serum (FBS), lipopolysaccharide (LPS), con-
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Balb/c mouse

F

canavalin A (ConA), thioglycollate, sodium bicarbonate,

ammonium chloride, TRIZMA“base, TRIZMA “hydro-
chloride, trypan blue solution (0.4%), DMSO (dimethyl
[ Dried and powdered Ginger (100 ¢) j
‘ Take into Erlenmeyer flask with water or ethanol (2000 mil) J

'

L Extract on the waterbath (807) for 3hrs ‘
L Filter through cheese cloth ‘

-

L Repeat the above procedure 3 times and combine filtration I

'

\ Concenfrate under the vacuum rotary evaporator (60T) ‘

-

Water or Ethanol Extract

Fig. 1. Flow diagram for water or ethanol extraction procedure.

sulfide), 3— (4,5—dimethylthiazol—2—yl) —2,5~diphenyl
tetrazolium bromide (MTT) 52| *]2k2 Sigma Chemi-
cal Co. (St. Louis, MO, USA) AE& AR5k

3. WY FEEY B9

In vitro A8X= A7t deg 25 L & FE2ES
AlZujoked (10% FBS—RPMI 1640; GIBCO) ol £3}iA]
7 o At sk w27t HEF FAlste] Al
Sl A7keRich
SHTE &
A F *"S‘ lﬂi J*—*,%M Argslgich vheaE ¢
o] wixRle] & T Fojdo: rgled, AY
Tokck 6ut ) ARESISlch dizTrels e A9SE, F
oArele HNe 27} 50 mg/kg B.W./day# 500 mg/kg
BW.9 557t HEE BF SRR 3Ms1 0.2 ml/day
A 4T ALR AT FoJsich

4, Of9A BIIN|IE2] 22 G HYOF
oho-A v)A| £ Bele Mishell 57 W] o3
AR, A 2oz A npeAl vIE F
TH02 ZE3lo] RPMI 1640 £d407 e 0L HHF
FElEog JPA BEld AEE felAAoh 229 Al
F @erolS 200 mesh stainless steel sieve (Sigma Che-
mical Co., St. Louis, MO, USA) ol FHAIZ1F 50 ml¢]
AT Y11 4T, 3000 rpmelA 1083 S0
pellet2- lysing buffer (Tris—buffered ammonium chlo-
ride; 0.87% NHA4CI, pH 7.2) o] 533+ dEA A HET5
AASG. A9 MEE thA] RPMIZ 23] A4 AT
‘;}2‘ 10%—FBS RPMI 1640°2.% 5.0 x 10° Cell/mlgl 5
=2 3A31o] 96—well plateol] 90 p1¥® B33 & A%
FA%5 4l ARSIk

5. HIME A5 &3

Zt HE w2 vPEAIE FERE 5.0 X 10° cell/ml
o] F=E 3|43l 96 well plated] Z} wellol] 90 x1¥ &
313 7t 73 mitogen® &2 ConA (5 pg/ml), LPS (15
pg/mhE 10 p1¥ BFED 2ol viAE E5o=
81990k 4 plate® 37°C, 5% CO; incubator (Sanyo)
oA 4417t wjFsled MTT assay s AAISISAT) wjek3
MTTE 10 xl 7sla, 4Fuls 392 9Ug st Al
oA 4A17F Z9F thA] wllekst £ formazan crystal A&
G539k 4C, 1500 rpmolld 587 94l Ralslo] A
M AASEE 2 welle] 150 #19) DMSOE 715k 10
2+ 923k & ELISA reader® ©]€319 540 nm9 3}

—r cell

o o 3



M FREE YA vheL vAEY s
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Proliferation Index = Sample®) &%3%/Controld] &
I

6. MOIETRI (IL-1 8, IL-6, TNF-a) b5 5%

A% & FEES AT Fold uhe-2e B g2l
X F2Eslo] WA o wik Aoz RE s
£ APlEFR] (IL-18, IL-6, TNF—a) BH|%e Z}z}
ZA3Ich BRI AZE AASL A AEnks o

& %, 10%—FBS RPMI 1640 900 p1$} tiAAXE €4

3}A)71= mitogen$! LPS$} HiX)E 100 1 7}t & 37,

5% CO: incubator (Sanyo) oA 48A|7F viekslgict. vl
% AFAE 2Este] wjokde 29 IL-14, IL-6,
TNF- 9] & ELISA A]E7I kit (R & D system,
USA) £ o]g3te] S733ich

7. $1=H

T AgAse] 25 SAS (Statistic Analysis System)
A RIS olg3le] B W AFHAE TSI 2z
T2 HHA 9 Aol BAMEA (Analysis of Variance,
ANOVA)Y Duncan’ s multiple range testE ARLslo]
a=0.05 FFlA 9485 AHseih

1L L

1. 88 FE2° 012 HAZY| O TB: I vitro 28

1) WY FEE°| 012N HIIME FAI5° O/Al: 3%

A7} #2858 10, 50, 100, 250, 500, 1000 gg/ml2)
EEE HUbete] wjekedla 2] di&T (negative cont-
roD 225 A% FEE gl v (10% FBS—RPMI
1640)& #7kstxm %2 )= (positive control) S Z2&

BEEHES e 3701 :23~30, 2004/25
Con A 6 pg/mh e LPS (15 pg/mh)E F71ste] wjek
3}TE Con A THEES LPSe= BAEES Malzlog =
7M7) ©] 52 mitogen effects FE &Aool B
Ao APATINA 713 FL& F45S B §
%915 pg/ml (Con A)$} 15 pg/ml (LPS)E H7I8IR
o}k HIARE FA52 vigd 10% FBS—RPMI 1640<
ve gz FE5E 12 o vlusiioh

A7 E FEEY ABE FEE AP AT F
AFel vixje kel gk 74 Avk= Table 13 #h
Con AS} LPSE #7lste] wigst A A% 25 3
7FsHA] & diztel] vlE] AlX F4%e] 1.70 + 0.60,
1.33 = 0.142 AF3INch A7} & F2E8 skl vy
okt 3¢ % 50, 100, 250, 500, 1000 pg/miolix 2+
7} 1.22 £ 0.55, 1.13 £ 0.09, 1.15 £ 0.05, 2.00 + 0.05,
1.43 £ 0.10%, gk FE2EE F7Ist wiokst A¢ &
= 250, 500, 1000 pg/mlelAd 242+ 1.15 £ 0.11, 1.47
+ 0.03, 1.06 £ 0.012 HIZAHE F2lo] L HTL B
At ol EWY] B FE 204 100, 250, 500 pg/ml
EEAA FelAdA FA5E Ve AT9) ke A
g & 5 Qltk o] 519 AT £ ATE &
g F2EL sk wikst 39 5~500 pg/ml
E FEA BFARE F2E FXshs RoE vEt
om Qratn] B8 FEE] A% vAME T4 &
£ #2E3 A 9 F Zol dixdl vlE 7B 5
A& Hel Zlo® RIHSIT: wekk 50~500 pg/ml
TR A7 FEEL v ALY S FAAIAY E
A uhe-S SV ¢ e WgEAd E-o] ez At
=

FO ool

2) WY FBB°I 0190 BT TNMES BY 59 TR Y
TS Aot o2 A B, AAKE HeIN
ofe) 71 Al ETkE Brldlel MRS s, @

Table 1. Proliferation index of mice splenocyte cultured with Zingiber officinale Roscoe water or ethanol extracts in various con-

centration and mitogens

c Ceg/md Proliferation index” Mitogen
onc. (pxg/m
o Water Ethaonl ConA LPS
0 ]b -Iab
10 0.95 + 0.15* 0.71 = 0.04°
50 1.22 + 0.05° 0.91 + 0.06™
100 1.13 + 0.09° 0.84 + 0.09* 1.70 + 0.60 1.33+0.14
250 1.15 = 0.05® 1.15 £ 0.1
500 2.00 £ 0.05° 1.47 + 0.03°
1000 1.43 £ 0.10® 1.06 + 0.01%"

1) Proliferation index = mean of O.D. in test wells/mean of O.D. in control wells
2) Means with different letters (a, b) within a colume significantly different from each other at ¢ = 0.05 as determined by Duncan’s

multiple range test (a>b)
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Zule 1 2¥7)1F S Zosty 9k LPS (ipopolk
ysaccharide) $} IFN— 7 (interferon—y) 5ol o8 433}
9 A EE GAEe] i AL SA4928-S vellA He=
o, &5k thAA e Sa FH)E Ale|E7RRI (TNF-a,
IL—-1, IL-6, IL—8, IL—12), hydrogen peroxide (H:0»),
nitric oxide (NO) °| &AZe] st AEEAE Ve
v EAZ A o] gk 53] IL-1, IL-6, TNF-«

IFN—y & /9319 dA X225 PA=EE i3 A
olEFRIcZ UdEiA] Uk B AFori= MePAH o
A AAISE AEFdo) eh ] = 5 F 10 zg/mlg}
100 pg/mle] FEAA Al EFRI Er]FS SAsI3A

(D IL-18 ¥9F

B2k 2wkl o] [L-1 8 BA %S Table 20 Y
efidlh FEEE FVHA & dix2TE 54.77 = 1.98
pg/ml] IL—-1 85 AT, mitogen?! LPS (15 u#g/ml)

2 A7H A9l 116.16 + 4.13 pg/mlE ¥ IL-1
B A8%E B9 A% 25 A7kl A% 29E 24
By oeE F2E H7MA LPSE A7ist Fol vls) thi

e 9] IL-147} B, B 228 100 xe/ml
£ H713t Z-¢ 134.67 £ 2.00 pg/mlZ )2l Hld] &
JHor F& AHEE BT 10 pg/mld) FEME
4481 = 1.00 pg/mlE F2 o7 Tardhs LS 2
oh & 57 ATA ASHe] 2R AABYS 24
g A3} 100 pg/mlolA IL-1 49 A=) 713 59

Table 2. IL-1 8 production by mice peritoneal macrophages cul-
tured with water or ethanol exiract of Zingiber officinale Roscoe

IL-1 8 production (pg/ml)

Fraction
10 pg/ml 100 £ g/mi
Water 44.81 £ 1.00™ 134.67 + 2.00°
Ethanol 67.09 + 1.92° 64.35 + 1.00°
Control 54,77 = 1.98° 54.77 £ 1.98°
LPS 116.16 £ 4.13° 116.16 £ 4.13°

1) Means with different lefters (a, b) within a colume significan-
tly different from each other at ¢ = 0.05 as determined by
Duncan’s muitiple range fest (a>b>c>d)

Table 3. IL-6 prodution by mice peritoneal macrophages cul-
tured with water or ethanol extract of Zingiber officinale Roscoe

IL-6 production (pg/mi)

Fraction

10 zg/ml 100 £ g/mi
Water 242.22 + 6.23°" 627.84 + 11.3¢°
Ethanol 19.00 + 0.20° 18.00 + 6.55°
Controt 6632 £ 7.14° 66.32 £ 7.14°
LPS 612.62 + 13.33° 612.62 * 13.33°

1) Means with different letters (a, b) within a colume significan-
fly different from each other at ¢ = 0.05 as determined by
Duncan’s multiple range test (a>b>c>d)

25 £ 2 zz‘uw wel

Ao Yebdot

&
o M S8 BB 0ol A B F2S) b ok
2 87 O B AFE E 4 Y= TFeRE AN
st

2) IL-6 #uiF
572 diAAE wiokde] IL-6 AAdF2 Table 31 A
sh3ict. A7 42 dETE 66.32 £ 7.14

===}

TEEE
pg/mle) IL—-6Z5 A48} a1, mitogen?! LPS (15 mg/ml)
Z 713k Agoll= 612.62 = 13.33 pg/mi2] IL-65 A

3t tizFol visl ciaAEe] &t IL-6 ®blso] A&
8 Aoz et & F2EY A% 10 pg/mlE 3
748e W 242.22 + 6.23 pg/ml_i Yz 2o 597
o7 B2 IL-6 S BY 100 pg/mid] BEE F
25 AN Aede 627.84 + 11.36 pg/ml &2
BdeE& 2oy LPSe 2t IL-6 Ad#x f44 zto]
£ JehiA ekgdrh

Wb oghs FEE9 AfolE= 10 pg/mligt 100 pg/mi
9] FxeM Z+zE 19.00 + 0.20 pg/mlz} 18.00 + 6.55
pg/mlE YZTZRT W [L-6 RS Bt &9 o
S $229 [IL-6 A4S B AN 1, 10, 100
pg/ml8 FEodA dzad fAREAY 258 W A
A4 vehio] &1 oflghe F5E0] 93 J3kS 7|isp)
AHR L &Y FEE FE2E 79X IL-6 A &
HE AT Kahe o= vephgonP” dyife] of
e F2E 7 ARAAME A A3E Bt

2 A 49 & FEE 10 #g/mli} 100 ug/ml E59
A 2R & IL-6 %S 23T 53] 100 pg/ml
9] LM BMIZY “ﬂ°—?‘ﬂ"o—— 24312171+ mitogen
A LPS (15 pg/mh)RT}h ¥ IL-6 AdFS ¥ A%
A FE2E0] BHE mitogen?] %S & 4 ALY, B
AE A vES-S B3 Z1eE 7] "ok

(3) TNF— ¢ Hu]st

i hse] E4dste] 222 AE wjfFde] TNF-ao &
S 2431l om 1 Aul= Table 401 JeRiIH: LPS
15 ug/ml)% A7k %] 2T 302.92 + 5.11 pg/
mle] FH)5g Btk ofghE FEE9 ¢ diFxdel H
3 WF2 B o & FEEY A$ 10 pg/ml
9} 100 pg/mi® FXolA Z+7F 160.12 £ 4.40 pg/mish
270.34 + 7.03 pg/mlE )zl vls) & TNF—a A
A5S B



Table 4. TINF-¢ production by mice pertoneal macrophages
cultured with water or ethanol extracts of Zingiber officinale
Roscoe

TNF- e production (pg/ml)

Fraction
10 pg/mi 100 xg/ml
Water 160.12 + 4.40°" 270.34 + 7.03°
Ethanol 107.71 = 2.11° 131.14 + 0.45°
Control 145.24 + 5.02° 145.24 + 5.02°
LPS 302,92 £ 5.11° 302.92 £ 5.12°

1) Means with different letters (a, b, ¢, d) within a colume signi-
ficantly different from each other ot « = 0.05 as determined
by Duncan’s multiple range test (a>b>c>d)

7 B 5289 AFANE 10 p#g/mis} 100 pg/ml
9] FZoA dizTel vd FYHeE 2 FUHE B
on, Eujug]'”e HYPAME 100 pg/mle F% F94
o7 F& #ulEE YERGITH

2438 49 %) & F2E2 10 #g/migt 100 pg/ml
EEoA TNF- oMol =Tl v3l f9Hog &
AE IR £ otk WA A% & FEEl v B
74 dAAZY TNF-e #HE FAsk=d 4TS v
T RoZ Atggch

2. 9% 2 FEEY FAE 2 BA5 0A:= 9%

5, Ex vivo M8

In vitro AgA A7} & FEE0] v|FAAL 2
7 A ML) Alo|EFIQI BHIE Fxlsh= Zlo= 3l
slek olefdt HAAE vPBOE ex vivo AN AT
& FEE AT 2 HIFAAME FAF, B U
A EefjA Bo|sh= Alo|E71Q1 (IL-18, IL-6, TNF-
a) A3l omst YEE iX=A] BFTFoZA A
oM A & FEES] WY aAE A sk

1) 48 2 FEEY FAEN9 O1¢L HIENE FAS

Alo] A7} A v|A & FEE Loty g3 AolE
AFHT A 59 AERE ME Fasou APE F
3 AA8AY Sol A9 ERA AREH T Qioh

£ AoMs A A F2E2 F7Fo7) vheA v
AL ZA 550 v)Als FES AN A ARE MTT
assays o3l HIAME F25-E S8, ol Al
=25 24 EFEA 7 233 *H-thymidine uptake

-
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o) Azte} ulmd FAKE HOB BuST YR I
A= Fig. 29 eI,

Ol

At B FEES 45 oI 2% 50 mg/kg B.W./day
3} 500 mg/kg B.W./day FellA 1.52 = 0.68 and
2.40 = 0.712 djz=rel visl F2% 57 Yok Mi-
togenol] ther ¥he-& wWH, AFA "oz} #HYE TH

P

mE g ES ez 37(1) :123~30, 2004 /27

O controt
12 - &3 50 mg/kg b.w.

B3 500 mg/kg b.w.
10

Proliferation index

with LPS

without mitogen with ConA

Fig. 2. Proliferation index of splenocyte of mice orally administered
with different levels of Zingiber officinale Roscoewater extract
for 4weeks. *: Significant difference from control at p <0.05.

¥E AMulrlog ZAA)7]= mitogen?! Con A H7HA] 45
7] FEojxlef 50 mg/kg B.W./day 2+ 500 mg/kgB.W./day
FEdold 10.96 £ 0.80 and 11.46 = 0.932% 23
0% 2 FAE VeRith A Wz Bo) Qe
BAXE AedoR FAAFE mitogen? LPS FH7HA

50 mg/kg B.W./day$} 500 mg/kg B.W./day Fo1ollA
YT Bt 22 F25S Bgoy 99 ol H

olA] Y3kTk

2) Y 8 FEE FLFO ARIETRI BYIF

QAMEE AR|EFRIS sl WAsE FHsh=
o, 1% e digh ddnke-S o] dWAAxe] 4zt
£of 2iglon oljg MEZH FHL A)EFRIo|ER=
@i o] FABIER FAAte] A HHl= F23§ oy
£ 7IA "ok APIEFIRIS T 7]E} oA o
ofe] 712 2=l tishe] g AfAe] MaEs} 2AE0] §7)
Hog ZAZITE FokE ¥ ofe}l AR, Wt
S, 9uHy G5 58 sty gEA oy 7R ¥
2]l AT AT FHo] & o= dHF L o
¥z} psle] wWol Ry IL-14, IL—6, TNF- @, [FN—
yE 43t dAAZERE HEE T ARIEIR]
o7 53] o8 TFe ¥ vhe Apray o] iy
off Qlo} T3t A k= ACE gajA QI

B A¥AME A & FE2E2S 50 mg/kg BW./days}
500 mg/kg BW./day®] $E2 A7Fs vl 2 5 E

=
o
Og:{t

572 dAAEE 293 A o5 245 JAAET B
Ae) @ IL—-18, IL-6, TNF—- o2 ¥H)3& 233101
7t 8 Y tZ2F o2& LPS (15 mg/mhE =38 o

HAZERE FHlE ARlETRIE ST =N tAXE
o) gAstel diF A ;= gk
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Table 5. IL-1 3 production by activated peritoneal macrophages
of mice orally administered with different levels of Zingiber offi-
cinale Rosco water extracts for dweeks

Table 6. IL-6 production by activated peritoneal macrophages
of mice orally administered with different levels of Zingiber
officinale Roscoe water extracts for dweeks

Conc. IL-1 8 production (pg/mil) Conc. IL-6 production (pg/mi)
(mg/kg b.w.) without mitogen LPS treated (mg/kgb.w.)  without mitogen LPS treated
0 (Control) 23.72 + 0.68°"2¢ 1500.35 + 5.60° 0 (Control) 152.49 + 4.30°" 680.52 = 6.10°
50 65.00 + 0.83° 1953.35 + 3.15° 50 182.20 + 6.90° 780.49 + 11.00°
500 69.83 + 0.91° 2351.88 + 4.71° 500 251.01 + 3.55° 79714 £ 9.11°

1) Macrophages were incubated with or without (control) Zingi-
ber officinale Rosco water extracts for 48hrs

2) The cytokine concentrations were determined by triplicates
cuttured supernatant cells and values are mean + SD.

3) Means with different letters (q, b, ¢) are significantly different
from each other at ¢ = 005 as determined by Duncan’s
multiple range test (a>b>c)

1) IL-18 A=

g3t didAlEe] AE2 Alxejtde] IL-149] &
#2 ELISA cytokine kit (Biosource, USA) E ©]&3}o]
Z4st A= Table 59 YRSt LPSE X2]stx] &
o 7 500 mg/kg B.W./day (69.83 £ 0.91 pg/mD) &
T foFoz & IL-18 AES B3 LPS A
el 23t JIT T AFS Bt ol B £ F&
£9] 45 A7 AF9} YAk AFS BSith [L-12
TH cellell 9% IL—-2, IL—4, IFN- y 59 84& F5A]
7131 B BX 37} pre B §EF2HE] sl dAle &
Arp=el] &) FAHs DAl AR E= TH cellS 3
3fo] ZgstogH o]5e] #3} @ FAg FAIEHY
ujeb B Yo A7 FE2EE AT 5 v o
A Eef| A IL~14 Eu|Fo] =gl vl3l] fdez &
7tse] A% FEE0] vheao B UAAEE @38t
o IL-18 AL FANPoZAN AGFAEH} A&
RAo7 Alggch

rl

(2) IL-6 A

A Ee] GAdgle] oish A E2 AE vjFHRe] -6
ekl gt A= Table 60 YERASITE 4F FoAT7S
Aund [PS2 X5k 2 3¢ 50 mg/kg B.W./day
¢} 500 mg/kg B.W./day9] F= 2FolA tjzrR}
Hog F& PYFS HYoH, LPS A7MAAdE ¢
A& HolA] ¢gror} 50 mg/kg B.W./day 2} 500 mg/kg
B.W./day ¥57 2% 780.49 + 11.00 pg/ml, 797.14
+ 9.11 pg/mlZ thZF (680.52 *+ 6.10 pg/ml)°l| B3}
=2 -6 B5S B, EvUe? FE2E 4T AT F
o] A¥9) 500 mg/kg BW./day =Tl & 9%
& B Al AR} &1 oljke FEES AT FoIst
o] IL-6 S 538 AFIAME 500 mgkg BW./day

1) Means with different letters (o, b, ¢) are significantly different
from each other at ¢ = 0.05 as determined by Duncan’s
multiple range test (a, b, c)

Table 7. TNF-« production by activated peritoneal macrophages
of mice orally administered with different levels of Zingiber offi-
cinale Roscoe water extracts for 4weeks

Conc. TNF- @ production (pg/ml)
(mg/kgb.w.)  without mitogen LPS treated
0 (Controb) 225.08 + 8.60™"% 1951.92 + 9.35°
50 206.15 + 4.50° 2016.35 + 8.70°
500 236.49 + 4.42° 2359.68 + 6.10°

1) The cytokine concentrations were determined by triplicates
cultured supernatant cells and values are mean + S.D.

2) Means with different letters (a, b, ¢) are significantly different
from each other at ¢ = 0.05 as determined by Duncan’s
multiple range test (a>b>c¢)

FETNN HuXE B Zog YERr:® 2 A9
LPS Hgjx] A7 & $%F 500 mg/kg BW./day ¥5l
A 7P E IL-6 26 37 vER olE% Axks
in vitrool|X] A% & FE80] IL-6 AL S/ A
T 22 AFelrt ol 4% E FEE0] v 54 dl
AATE BIFAA IL-69) AGE FRANHoRA HY
71 7 g o g A48 4= gloge AlgHrh

(3) TNF—a A%

AL FE2EE AT 5 S | B4 dAANE ok
9] TNF—a A% Table 7¢] YeEMATH LPSE A
FatA] & 79 50 mg/kg B.W./day (206.15 + 4.50
pg/mD) 2] XM= =T (225.08 + 8.60 pg/ml) 2.
2 M-S BT 500 mg/kg B.W./day FEolA
£ 236.49 * 4428 2 WSS Bk LPS H7H
¥ 50 mg/kg B.W./day# 500 mg/kg B.W./dayd] &
ST BFeA 2016 + 8.70 pg/ml¥} 2359.68 + 6.102.
2 thE7 (1951.92 + 9.35 pg/mD ol v)d frojEos =
2 TNF- o S Yeblth ol in vitrodlM A% &
F&E°0] TNF-a A4E& F7M7 A7 22 Aoojk

S3o] ANEZE GY3AAH TNF- o #Hlef ot
FEE nAER] dotry] Aste] $3E 10 mg/kg/day
A )9} A2 o] vl AT FARE 43 7Y 5o
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LPS$ INF-y 2 $43A17 qAMES] TNF- o 2H]
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2] TNF- a7} #8[H%t). ol A% & 3559 ¥4
84 Aol 57 iz @493l Z4sl] uEd A
o7 Atggt

oje] AME A E FEEE AT FASR ver B
7 AAHES IL-18, IL-6, TNF~a A/°] LPS #}
Fol g3l Fedoz FA veht A7EA] AR EFRRIS
AHBAPE A T F ek ol AR B FEE
AP EFRR] HH|Fe] @GS wlXE= Ag vl

=2 4 oerE FEEC S in vitro A
o= MY FAFE AN A, B 255 g
& FEF 50N 50~500 £V/mld] 55 e o
HIZAE F25E F13h= auprt »1%:‘ Ao R VERGI,
£3] 500 pl/ml 7V & $45S B3, 10 pl/mio]
3le] A=t 1000 #l/ml )4k 311515 I AEZ
Ao] AAEE AT FRIFHIT) BEFAEY ) "}O]Eﬂ
Q HEE A 3, & FEEANN 22 T
velliglen, Z+ Alg 589 F% 500 pl/ml 7;37}7}
IL-14, IL-6, 18|31 TNF— ¢ 2] EH]E ZHA)7]= 2
o2 FAFHAY In vitro S ZAHE AXE
dL v At

457 AL 50 mg/kg B.W . /day®} 500 mg/kg BW./
dayd] TE& A% F258 vhp2olA A AT Foigt
F HPEAE ST 84 B A MEolA] BH|Ek= AF
o|EFRRI #Hl5-E FFh 1 A A FE2EL 50
mg/kg B.W./day?} 500 mg/kg B.W./day ZFoA 813
AE F2& F8k= Aog Blon, 500 mg/kg BW./
dayollX RIAIES] o) F258 B3d)k 84skd 5%
A e 25k Ao ETRQI FH|Zg EAS Aw) [L-1
B, IL—6, 18l1 TNF— e E5 50 mg/kg B.W./day3
500 mg/kg BW./day EEIA F7kshs 33s Btk

olde] Aol o, A E FEE U A& 2

ex vivo 2
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