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Effect of Edible and Medicinal Plants on the Activation of immune Cells
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Abstract

~ In order te evaluate the effect of the exiracts of edible and medicinal plants on the activation of immune cells,
measurements were made by ELISA and radioimmunoassay on the degree of release for the tumor necrosis
factor (TNF) and neopterin by the edible and medicinal plants in peripheral blood cells. The results of
measurements of TNF in the supernatant cultured liquid showed nothing in the contrsl which does not have any
edible and medicinai planis. However, measurements of TNF {pg/ml) in the samples are given as follows : 716.7
ir lipopolysaccharide (LPS 1g/ml), 465.2 Rheum palmatum L., 302.7 Sanguisorba officinalis L., 818.2 Rubus
coreanus M., 328.3 Terminalia chebula R., 426.6 Areca catechu L., 227.0 Eugenia carvophliata Y., 272.9 Ephedra
sinica 8., 30.1 Caesalpinia sappan L., 474.0 Chaenomeles japonica L., 396.8 Cornus officinalis S. in edible and
medicinal plants. Neopterin (n mole / 1} value showed below the check point in the control group, however, the
values are 11.0 in LPS, and edible and medicinal plants, 5.3 Rheum palmatum L., 12.5 Sanguisorba officinalis L.,
14.3 Rubus coreanus M., 6.2 Terminalfa chebuia R., 6.9 Areca catechu L., 1.6 Fugenia caryophliata 7., 5.5
Ephedra sinica $., 4.5 Caesalpinia sappan L., 4.3 Chaenomeles japonica L., 3.7 Cornus officinalis S. In order to
find mRNA levels of cytokines increased by edible and medicinal plants, total RNA was separated from
mononuciear cells treated Shrs with Rubus coreanus M. and then administrated for RT-PCR. The considerable
increases of the mRNA of TNF, IL-1¢and I1-6 were observed.
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AEHo ALZE MokHie EF
ALRE AlekAl = o 8 R
& (#FR, Sanguisorba officinalis 1)), 252 (E4ETF,
Rubus coreanus M.), ZYAF (F-F-, Terminalia chebula R.),
w2k (JAR. Areca catechu L), A 3T %, Eugenia caryo-

phliata T.), °F&- (fi &, Ephedra sinica 5.), 2B,
Caesalpinia sappan L.),

8 FENE

1, Rheum palmatum L), #

E3F (KL, Chaenomeles japo-
nica L.), A5 (LUZEH, Cornus officinalis 8.) - 105
4+ Z-F 100miwd 24 2 7 80° Coll A] 441 7 F-%3}
o}, & NL 3,000rpm e 133 F 0.45ume]
seitz® o] 77 2 o Alglc].
HofFEd2 YF AiFste] §
A7HA] 4 Coll A Bashglct.
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Whole bleod culture

Heparin{10U heparin/ml of blood) 323 A Akl
o} A= &g RPMI 1640media (contained with 200mM
glutamine)Z 5ul &A1k -8 96 well culture plate?]
zk wellel] 180ul4] 33 W% HF:ste] Adelag
Fof =l Aok £FE 20444 Po] AL F=
71 500ug/miE A & ©h& 37°C, 5% CO» v ok7] o) 4

1647} wiof 5 o gENE ode] - 20°CH 2ataty
t}7} tumor necrosis factor (TNFI&E neopterin®] 5X &
27390},

HfekAbE ool A 2] tumor necrosis fector(TNF) 2}

neopterin? &%

TNFERe $4& F7hR #4& o] 4tz i
% (NEN, Boston, MA, USA)2.2 Al stdeh. TNFol
& monoclonal antibody7} coating®l polystyrene mi-
crotiter plated] 4] A 89} EF-Fo08 25 4°Coll2] 12
A7y Wb A 71 & well B2 44 w1l o). Polyclonal rab-
bit anti-TNF antibody & # 7}8te] 412l ] 1A 2k 5-4k
w2215 A A 3tz horse radish peroxidase® 2 ¢A171
goat anti-rabbit antibody& ¥ 3 Aol 4 1] 2HE-<}
WA 7] & wellE-2 A& 3132 hydrogen peroxides}
orthophenylenediaminee] &5 7148942 3 7}elo
Ao A 1412k ub-3-A] 2] ohE 2N- HaS0a.2 = -k
.o 2 Ak 72 welle] F3 5= ELISA reader
{Titertek, USA)Z 490nme} 690nmellA] 303 le) &
Asheich EE 4L recombinant TNFE AR4-8hed =t
Astel.ed, &9 pg/mlE vehg ol ek

Ay sl A= A% 151

Neopterin®} =%+ liquid phase radicimmunoassay
He 7 Zxaspgch, &, wlefab&d 50ul2- radioim-
muno-special vials (Sarstedt, Numbrecht, F. . G.)oll @
A l-neopterin tracer 10ul8} precipitated antibody
complex (sheep anti-neopterin antibodyE donkey anti-
sheep IgG antibodyZ ®|8} precipitateA] ] 1) 10ul&
7¥sted 22° Coll Al 141719} whg-A1 71 F 6% polyethy-
lene glycolg-8-2 1ml¥ 7}sled 2,000 x g4 1033}
A Ee) s} A22- A7 stz pellet?] radioactivity S
gamma-counter (Packard, USAJE 23 3}¢i et

RT-PFCR{reverse transcriptionn and palymerase
chain reaction)

RNA # 2

# RNAX Chomczynski®} Sacchig] ulwioe]] vzt
RNAzo!l B2A] Balghedc). 84 (1 x 10%ells/
mi}E ¥-2]3o] RNAzol B 900ul12} chlaroform 100414
Yol 83 £¢4 % Y427 @°C, 12,000xg,
15mimate] AFZ-a} 72-2 oF2] isopropy! alcohol2 g
-20°CellA 3x17F Wikt ol AR RNAE A&
2] (4°C, 12,000 X g, 20minj&hed 3} 5=815 75% ethanol-
2 A8 8 AZFF F diethylpyrocarbonate (DEPC) | 2]
gk il &afste] UV spectrophatometer (Gilford
26000324 260nme} 280nmeiA o FF L& &7 51
RNASZ] of-& ghalsbod ),

Olygonuclectide primers 3 reverse transcri-

ption

Reverse transcription® PCR-2- GeneAmyp RNA PCR
kit (Perkin-Elmer CetusA}, Norwalk, CT)& -85}
o 2 APE-E (reverse transcription)> ZF HE-S-ulc} total
RNA 200ng#} 2.5uM oligo d(Ths, 283 5002 Mol-
oney murine leukemia virus transcriptase (MMLV-RT)
7 E2E 8RS 42°Coll A 1587 ubg Al A
CDNAZ GA1% 99°Coll & 587k uhx5}ed Azl Aji
422 HA4L Al A gan, o] 3 PCRelt o] -3 w7} 2]
5°Cell ¥t} o} (Table 1a).

PCR %5% g AH7YEE

PCRL EricompAl2] thermal cycler® o] 43} 94°C
off A 1.8, 60° Colta] 18, 72°Col| A} 1.587H-8 F A3 =
£ &= 7 cycled 353 w8-8edc)(Table 1h). PCR A}
AAE 15ulef 3ul2) gel loading bufferg o &% 1.5% ag-
arose gel ¢elA 120VE 9087 My Ealed}. 5
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acting RNA®] intactness®} cDNA A1 e} A48
2987 i 2T ez abgsiit cDNAY £%
& glal AF8-3 human B-actin, IL-Te, IL=18, TNF
gl 3 IL-6 primersi= Clontechal (USA}el| 4] 4l 8l5d
o} (Table 2).

Sol Az U AR5 wsts B9 dye
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Ao delx Hgsle] & W Ackd ol
gl = Brety o] Se] ol §F A Eey G4 -2 )
Ao ekl AT drE A o1 FA T 9K %
& 4 A o]t}

Al 3w gls AeFAF gage] alrha 2el R
&, A f, B3R, A 0=, ek, o, A5 4l
FrE A2 Z g A A ES] TNF 2l e) v & &S
Z A whed o) (Fig. 1),

TNFE Ui S, vlo]2]x, F5Fe] Seoll 2] g4z
oA FR QA FElE A B DA X, P HE, nat-
ural killer | 2| M2 #2] foz o). TNFE defst
& FrMA Tz, M ake kg AT, energy mo-
bilization-& F71A7] 7, b & cytokinases] f-21% #
=R T ol AAARFE FA TG ke TNF-
7t A AR el felHd hm, AL RA, A
ki

2 AR TNFE 5= F7He 583 (Rubus co-

o

Jt

reanus MJ7F 818.2pg/miBA 7h gobot, B8Al=
waladge] el 2 A, JAL 2|3 e kel g
H 7 ¢lend, cirinzt astragaling 53531 ¢l = AL
2 35 glr). LPS dipopolysaccharide)= 717.0
pg/mi 7 E|g e o] ER-E oL AT AE
Hg FASE F23 AEo R QA= SR
A A 28 x}Fste] TNFE B 23 Zhg 945 ik
AL FEghcbay g8 U o3 (Rheum palma-
tum L= ¥l 2F (Areca catechu L) o] & F 8= F2
gl REa Sal2 e ek R AlgEdes] £y

Fo 24 emodin®, chrysophanic acid S22 di&T

Table 7. Reaction mixtures of reverse transcription and poly-
merase chain reaction

a) RT master mix

Component Volume Final concentration
MgClz solution 4ul SmM
10X PCR huffer Il 2ul X
Sterile D.W. Tul
ANTP Bul 1mhA each aNTP
RNase inhibitor 1l 1mM
Reverse transcriptase Tl 1U/ul
Oligo(dThe Tl 2.5uM
Positive control RNA 2ud 10* copies or
or sample RNA < Tug total RNA
Total volume 20ul
b} PCR master mix
Compaonent Volume Final concentration
MgClz solution 4ul 2mm
10X PCR bufter I 8yl 1%
Sterile D.W. 65.5ul
Taq polymerase 0.5l 2.5 U/100ul
5 primer 1l 0.2uM
3 primer 1l 0.24M
Total velume 80ul

Table 2. Primer sequences used for detection of cytokine gene expression

Oligonucleotide sequence

B-actin (5715 -ATGGA TGATG ATATC GCCGC G-3
(3735 ~CTAGA AGCAT TTGCG GTGGA CGATG GAGGG GCC-3
IL-1 e (515 ~GTCTC TGAAT CAGAA ATCCT TCTAT C-37
(375 -CATGT CAAAT TTCAC TGCTT CATCC-3
18 (515" -ATGGC AGAAG TACCT AAGCT CGC-37
(37)5" ~ACACA AATTG CATGG TGAAG TCAGT T-3
IL-6 (515" -ATGAA CTCCT TCTCC ACAAG CGC-37
(V15 ~GAAGA GCCCT CAGGC TGGAC TG-3
TNF (5”15 -ATGAG CACTG AAAGC ATGAT CCGG-37

(3")5" -GCAAT GATCC CAAAG TAGAC CTGCC C-3
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o} o} 2 AekAlel] ul sl TNFE] 217 o} 27 465.-
2, 426.6pg/mlZ =4 S} 59k, 3 (Chaenomeles
japonica Lol amygdalin®} tannine] ¥f-= o] gloH
474.0pg/ mi2 vrebgdoh, 713t (Terminalia chebula R) &
A48 (Cornus officinallis S.)= 2}z 328.3pg/mi, 396.
Opg/ml= F7} Hgem ALg-7-917} thate] drjjo]x
shikimic acid 42 A B 871452 717532 glct A&
{Sanguisorba officinalis L.y= 302.7pg/m!| Z71% ¢ o,
) oA e A8 AAAE =T 9m
glycosides, emodine, anthraguinone, catechins o] %
= glcha g,

A8k (Fugenia caryophiata T.)2 227 Opg/mleZ <}
Yol ZAE Bylod, vlg (Ephedra sinica S 272,
Ipg/ml olg i A1V = J2E5) 24 ephedrine-
o] o] A<kl FWstd el &2 (Caesalpinia sap-
pan L)g 27T wisd iy en Ag5-3) =
BAle g Azt guleleiaye] sicka 2ALE
o] g},

Aot 7l neopterinfreloll Olxle g

Neopterin€ guanosine triphosphate (GTPY2 F-E]
£ = = pyrazinopyrimidinef-X 3 2 biopterin A ¥
4 B o)l BEIA = 22t A-Eolth. Neopterind
TA 24 2" INF-garnma®] zh&-0 7 thas)
WA A Eel A A Hel Folr o |t wed

A neopteringl Zrhe THES g Ee] BFE
vhepd o} A3t A Eol neopterindr] o 7lA] =
of 82 Fig. 2604 vheb e}, AL-gt QodaFel Ay &
27V 14.3nmole/LE neoptering2| A &7} 743} =4t
o] ] -§-of A Frel| A1 Zhz} 12.5, 11.6.2.2 lipopolysac-
charideg] 11.0¢ v]efA k7t =A debgct 28]z
7hApe} WakellA] Zzk 6.2, 6.9 Y= 2 FelH e,
&2 5.3, w2 55, %2 45, FHE43FE &
BlE gord, ARt 3724 AT AokAl S
747 A vrebget

RT-PCREZ 0|2% cytokines®! mRNASH

Cytokine2] &21-8. 32 bioassay™ o] v} ELISAH & o)
Bale] ghort o) WAl 53] e F4H
o I WEEFFE b 3] w2l o] & Whd 2 Bef
Zu} 5lbE A ole el alrh 28] BE cytokined
MRNA ol A 2] E44 o] el A ¥ 7 glc}. A
7HA] mRNA &3 off ©]-8-% Northern blote]v} RNA dot
blotd S vy g AZE Yoz &P olisl
A Tgo] Bapala sick R A Fo] TAHLE A
HE 3 olch & el polymerase chain reactiong o]-&
Bt mRNAS 2A &= RT-PCRY ] 2= 1 gl
19 RT-PCRY - LA B2 gl total RNAZS reverse
transcription 33 -& E3)o] cDNAZ g3, cDNAS

thA] £ #1517} 3 cytokines]] Fo] A 4l primerZ: ¢]

1
16 Control
27
Li I harid
14l 3 inopolysaccharide
) 8. officinalis L. (] )
12 4
% T chebula R. (717
10 5
E R. coreanus M. (BE7)
£ MR BTl A &
&8 ._ R% palmatum L. (%)
L
= e 7.
= 8t ; E caryophlic!ta T.(3%
4117 A catecku L. (17
- o &
2 |7 © C. officinallis 5. (3t
| 10
0 % C. sappar L. (425}

Sample number*

E. sinica S. {v}sh)

12
‘L. Japonica .. (Z-3})

Fig. 1. In vitro production of tumor necrosis factor (TNF) in whole blood culture by aqueous extracts of edibie and medicinal plants.
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Fig. 2. In vitre production of neopterin in whole blood culture by agueous extracts of edible and medicinal plants.

Fig. 3. PCR assisted mKNA amplification from Rubus corean-
us M. stimulated peripheral bicod monanuclear cells.
Primers used in lane 2~6 are IL-Te, W-1f, 1L-6, TNF,
[actin, respectively and lane T shows moecular wei-
ght markers (from Shimane Medical School, pHY diges-

ted by Hind W),
f3lel ZEXZ F AViToR I BTAYHES
tdteh o] W FEAAHZ ol M mRNA—'l °J°*
Hlestn® oA ql vlmr) 7Hgsich RT-PCRY & ©]

2% mRNAY 2 & %) Sk} AlsoA] Algeha
A A Tz A odu] 7o Fdx) whel g o
obi 4= ol 58 A E A BB A A o 2He-at=

SECESERE RIS
F f4-aeh

wa] A A Ze] TNF g neopterind-2] o] ¥} 5]-= %

F& 2ALD Aobold BB b w2 A 0E e
ok e, A2 3 Y Tad Y Fela RNAS
Falaed M-MLV (molony murine leukemia virus) rev-
erse transcriptase® o] £8}ed cDNAE ¥4 3h¢ct.
Human B-actin®#1 2 34 -2 control & 4kol IL-1¢,
IL-18, TNF, IL-6 F2] cytokine specific primerE- o] -4
shedch. -1 ARE-2 A B SgE e
FEIH AR DS Aol WA A LA F2 fedo)
IL-1& TAES 5375 BA5A 24 colony sti-
mulating factor (CSF)2] AA & f-=8t3 o 2kg-5)
o g & T IL-62 interferon-beta 2, B cell s-
timulatory factor type2 (BSF-2), hepatocyte stimulating
factor® ofeA glowd, ZhAbel A 2] acute phase prot-
ein®] 4L frEste 23 &b g Bl &
Zalgich, ot ® BA Z M wied FrEE %
Z 22 A7) 2 thymocyte s} TH E.2) 5 3}of Fhof vt
li-6-2 &g st ed i Al A Potdel HfeolAE, W
Ax B M = fe ) Aok

E Aol A= 4 252 primerd AHE-8le] PCRY

2 F2A7 52 A4S A7) 9F Selsieich Fis.

3). B3Rk AS$ INF Il-1a, 1L-18, (1-62] §F4-4& m-
RNA =Zol 4 ZA}gF A=) 2128 cytokineZ ot 4 1L~

Aol Al 2hs e ot
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To, -6 283 TNF oA #5218 3 &, mRNA
2 g HAE U BAd 5 2l gk

2 dteA] 2AR 1058 Aota] 50t e
Aol QA wr G4 A2 & =-Fled TNF2) neopterin

F FE R F0] gl A st 28 23R F
2] ofl A & TNF, 10-Tg, [L-62] 7 9 mRNAS] SAde] &
7hE e B} of & Akl Al A £ 295
A7) A1AE ola] gelA giA ghen Aafsel 3t
53 lectin A Eo] WAMELE njEolH o WA}
AN7le AL R At

=] ak
= =

A7 QA EE AAAE B35S o]
slo) wed o Az okl AFel oJat wmor ne-
crosis factor (TNF)2} neopterin %8} cytokines §-2] & &
E EU5AS radioimmunoassay® o2 zhzh 23 syl
A ots) e Aok Foll A 3k, Rheumn palmatum
L), A&, Sanguisorba officinalis L), 2-5-AH5
F, Rubus coreanus M.}, 7L} 0T, Terminalia chebula
R}, ®1ukREE, Areca catechu L), A% (T %, Fugenia
caryophliata T.), v} (L% Ephedm sinica S.), A2 (g
&, Caesalpinia sappan .3, (A, Chaenomeles
japorica L), x5 (UEEE, Cornus officinalis S} &
Z& Agstsich Mapais) 4230 4213 INE 2
€ HAT AR A S bR 42 ARFedME
7AZE A ghokew, lipopolysaccharide (LPS) 1g/ml &
A A 7167 pg/ml, 2ej Ao F o A
2b7¥ s} 465.2, A4 302.7, B3R 818.2, 714 328.

3, Wisk 426.6, A 8 227.0, wh8 272.0, 2% 30,1, 53}
474.0, 45 396.Opg/m|0] eic). Neopterind &= &
Teolld e ZHEgy olstgx, LPSFEAHLE 11,
Onmole/t, Z# 3 *BQFX%}T@ 8 A A g s
3, A4 725, 2R} 14.3, LR 6.2, W12 6.9, A 3 11,
6, ok 5.5, &E 4.5, E1 4.3, A5F I nmole/Lgd
th AekAl 8 o123 cytokines F2]E7HE mRNA
levelell d] ol B4 08 BEAL Lo & 547} vlak
A Eelx] RNAS E2lsle] RT-PCRE Al o]
AE B3 2la TNF IL-lg, ZI8i3 1L-62)
transcriptione] S7FE 98-S & gl
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