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The experimental Studies on the immunomodulational effects of Lonicerae
Caulis et Folium.

- the effects of Lonicerae Caulis et Folium on cytokines production in mice splenocytes -
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Abstract

In order to investigate the immunomodulational effects of Lonicerae Caulis et Folium, the author
measured cytokines production(IL-10, IL-12(P35), IL12(P40), IFN-¥) in mice splenocytes.

‘The results were obtained as follows :

1. The water extract of Lonicerae Caulis et Folium significantly enhanced the gene expression of
IL-12(P35), IL-12(P40), but reduced the gene expression of IL-10, IFN-y.

2. In water fraction and ethyl acetate fraction, the gene expression of IL-12(P35), IFN-y was
sinificantly increased and that of IL-12(P40), IL-10 was decreased.

The above. results demonstrate that Lonicerae Caulis et Folium has enhancing immune activity by
upregulation of these cytokines. Therefore, if we make the relationship between these cytokines(IL-10,
IL-12, TFN-y) hesides IL-1, IL.-4, IL-6, TNF-a, 0.-8 TGF-8 and so on which concerned with
immunopotentiation, the immunopotentiational mechanism of Lonicerae Caulis et Folium will be shown
clearly.
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AFFTL <HBIME> N skt B, ®F FHE
BANE. AREE, BY, Sd AR Biraa
HZE FEHYOH, AFHo] %3 b wYE
AR A% (Lonicera japonica THUNB.) 2
TETANE AA 2 HEE AR Ao Hm
iR, BOGEAS, wUER B AR 59 5o®
BARRE, BB, SR, BERE WEES
8, MRS, W, ABNR, 58 BE EE S
AHEE T AT

PE5Y AHEL FFHF HEEY  luteolin,
chlorogenic acid, isochlorogenic acid’} ti&-2& x}
289, FEFY  cis-2,6,6-trimethyl-2-ethenyl- 5~
hydroxy-tetrahydropyrane, linalool $°] 06%& X
x&le} olelo] wulFe] loganin, ino-sitol, alcohol,
saponin, tannins & FF3t2 A}, ol Hrz
chlorogenic acid %2 #A] L3 2 %9 =2
AE2ZH ALY chlorogenic acids AWM ©
W] ANH Lgo BAED, BT HEY F2)
ZALE S e Aoz HuEHAn

AE59] 483 AT B1E Kang 59 U
EE8o] HMC-1 BlTHHIEFo] thE A4S A4
€ E3393, Kim Qe FAHR
luteoline] 2% FoMEdA IL-8 AL AAFL
HgHer, Lee 59 FL8te TNF-a 4L
AAgozH gdzrgo] SS Ryt =
Tae $'2 TNF-a A4< AT 2R proteinase-
activated receptor 2 (PAR2)E o}7l1H = AFe Bz
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AYFEL &4 45799 BALB/C AFE 34
PEGATYANN FFPol APIUYAA DS
(FAYA 7271, FFAE Colst B 8 353
I AL 2:2TE A FASHHA 257470 434
B30 H-eA F APl AHEEUH

3) Al & 717

@ Alek: A¥ol AME-E A2 mitogeno 2 A
cvclophosphamide (CTX), lipopolysaccharides (LPS),
RPMI-1640, fetal bovine serum, dulbecco’s
phosphate  buffered saline (D-PBS), diethyl
pyrocarbonate (DEPC), RBC lysis solution %<
Sigma(US.AAF  AEL  AHESI9en, RNAzol
(Tel-Test, Inc.) Tag polymerase$} deoxynucleotide
triphosphate (ANTP)S$& TaKaRa (Japan)A} A%,
A HALEA (Moloey murine leukemia virus reverse
transcriptase : M-MLV RT)$} RNase inhibitore
Promegatl AZE, o] vtol agarose (FMC, US.A)
£ Pharmingen (US.AAM] AL 7igh Ak A1}
& EF A ARSIt

@ 717] : A48 7171 flow cytometer (Becton
Dikinson, U.S.A), imager system (Ko-dak, US.A),
microcentrifuge (Hanil LTD, KOREA), UV-Vis
spectroph-otometer  (Shimazue, Japan), turbo
thermalcycler™ (Bioneer Co., Korea), CO» incubator
(Rapco, U.S.A), B-counter (Backman, US.A), clean
bench (KMC-14001, Vision scientific Co. Korea)
rotary vaccum evaporator (Biichi 461, Switzerland),
autoclave (Hirayama, Japan), deep freezer (Eyela,
Japan) 2 blood cell counter (Min-os, Sweden)5-&
AHesct
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2) BIEM=ZNM RT-PCR

C57BL/6 mouse®l A spleen cell& Ea)3k 2,000
rpmol A 5E7E AARR R, RBC lysis % 2
<€ WX 37C water bathdlA 583 WAE & A
10 o9 D-PBSE #7F8ld 2000 rpmollA 1087+
AAETE A gpleen celle %6 well plated] 2x10°
cells® ¥& % 2% 100 w/nEEE AV F 34
7t < incubator (37°C, 5% CO»olA i kalsdeh

@ RNAS| & : 3717 wi¥ F 96 well plateS
2000 rpmollA 587 AR AEde AAG
% RNAzol"Z ©]83t9 total RNAS FZ3l9c} 3
2% RNAE DEPCE AT 20 w9 FHF %49
-80°C o Basted Abgatgch

@ YHALZEEA AMEEE(RT-PCR) @ 94k
w82 Ful¥ total RNA 3 ol il %8 7
5CoA 108 B¢ denaturationA] 713, ©} denatured
total RNA 3 wol 25 w2 10 mM dNTPs mix, 1
@9 random sequence hexa-nucleotides (25
pmole/25 ), RNA mhibitor24 1 @2] RNase
inhibitor (20 U/d), 1 W& 100 mM DTT, 45 ul 2|
5xRT buffer (250 mM Trns-HCl, pH 83, 375 mM
KCl, 15 mM MgClE 42 %, 1 w8 M-MLV RT
(200 U/u)E ©3t DEPC H2l¥ ZFRF2A 3=
B3971 20 W7t HEF HY o] 20 WY ¥ E

AL A e H spin downdtd 37T FeF5E
A 608 F¢F vhSAlA first-strand cDNAS 34

s
=]

[
S, 95CAA 5EFL WA M-MLV RTE &

A4 AT oA o] 9EY  first-strand
c¢DNA® PCRol AMZ-3+93tt
@ DNA®l  PCR ZEZE:PCR&  Turbo

Themalcycler V& ©]4-3to] dAltgT) 9H-g-& A
9 3 W9 first-strand cDNA7} FE 0.2 AREH
™, B-actin, interleukin-10, interleukin-12, interferon
~yo W3} primer sets (10 pmole/d)E EF F 1
dA Yol of7ld] 3 9 25 mM dNTPs, 3 d

¢} 10xPCR buffer (100 mM Tris-Cl, pH 83, 500
mM KCl, 15 mM MgCl), 28] 2 units®] Taq
polvmerase® 718t &, FF5EA AF Rt 30
a7t HAsl] PCRE F838l%th PCR 21, 95T
predenaturation 5%  annealing 55°C 1% : elongation
72°C, 18 : denaturation 95C, 128 30 cycles 3+
F, postelongationg 72CoAA 38 Bt iUt 2
7to] FEE A5 HAVlYEe T3 2433

Oligonucleotide?] 371uid-& g3 2}

IL-10€ sense oligonucleotide, 5'~-ATGGCCTA
GTCAGTCTCTAAAT-3' | antisense oligonucleotide
5 -GTCACAGTCAGCTGTATAGGG-3' ' IL-12+&
sense oligonucleotide, 5 -CAGAAGCTAACCATC
TCCTGGTTTG-3' : antisense oligonucleotide 5~
TCCGGAGTAATTTGGTGCTTCACAC-3' : IFN-y
= sense oligonucleotide 5-~AGCGGCTGACTGAA
CTCAGATTGTTAG-3' : antisense  oligonucleotide
5 -GTCACAGTTTTCAGCTGTATAGGG-3" : B
-actine, sense oligonucleotide, 5 -TGGAATCC
TGATCCATGAAC-3' | antisense oligonucleotide
5 -TAAAACGCAGCTCAGTAGTCCG-3'. PCR
producte] %S 1-D programe o] &3k Higte =
ZA33 AT

3. SAIA g

AHAH
1. w|&A o4 RT-PCR

1) IL-12(P35) REAL Waiof| D|X|l= L&t

IL-12(P35)¢] &% A E HAAHinternal control)ll
¥ B-actine] AHEEAT IL-12(P35)9] control(lane
DY HiZe 642 el LJE 100 w/mldane 2)
FooMe Htgkel 11084 IL-12(P35)¢] PCR
product”} control(lane )Xt} 71.88% Z7FEATh
(Fig. D.
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IL-12 - 289bp
(p35)
B-actin < 548bp

Fig. 1. Effects of Lonicerae Caulis et Folium(LJE) on
IL-12(p35) gene expression in splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic  RNA  was  isolated and RT-PCR was
performed. lane M, 100bp DNA marker:lane 1,
RPMI-1640 media control : lane 2, LJE(100 wg/ml) and
intemal control(B-actin).

2) IL-12(P40) AL wsdof oiXls A

IL-12(P40)8) % AE HZKinternal control)l]
£ B-actin®] AMEEHAUT) IL-12(P40)9) control(lane
1)9] Htzh2 1242 Yelds, LJE 100 we/nl(lane 2)
Fxore Htgkol 16684 IL-12(P40)9) PCR
product’} control(lane 1R} 331 % Z7M€oh
(Fig. 2).

IL-12
(p40)

< 381bp

p—actin 3 548bp

Fig. 2. Effects of Lonicerae Caulis et Folium(LJE) on
IL-12(p40) gene expression in splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic RNA was isolated and RT-PCR was
performed. Lane M, 100bp DNA marker :lane 1,
RPMI-1640 media control :lane 2, LJE(100 we/ml) and
mtemal control(B-actin).

3) IFN-y REA}L &8iof o)X= He

IFN-y9] % AR HHAinternal control)l& B
~actino] AMEEATE IFN-y9 control(lane 1)¢] Ht
e 602 vElGT LJE 100 w/nl(lane 2) EE9
e Htgkel 6824 IFN-y9 PCR  product’}
control(lane DB T} 1052% A UTHFig. 3).

IFN—y +247bp

B—actin <+ 548bp

Fig. 3. Effects of Lonicerae Caulis et Folium(LJE) on
IFN-y gene expression in splenocytes
The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic RNA  was isolated and RT-PCR  was
performed. lLane M, 100bp DNA marker i lane 1,
RPMI-1640 media control :lane 2, LJE(100 we/m) and
internal control(-actin).

4) 1L-10 FHAL WHiol 0|k A

IL-108] % A|E F+dxKinternal control)lE B
-actino] AHEE A} IL-109] control(lane 1)Ht3Le
982 ERE T, LJE 100 ue/nl (lane 2) FEINE Ht
Zko] 1092 4 IL-102) PCR product”} control(lane 1)
Bt} 11.22% Z71=Q9HFig. 4).

M1 2

IL-10 -+ 242bp

B—actin <+ 548bp

Fig. 4. Effects of Lonicerae Caulis et Folium(LJE) on
IL-10 gene expression in splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic  RNA  was isolated and RT-PCR was
performed. Lane M, 100bp DNA marker :lane 1,
RPMI-1640 media control : lane 2, LJE(100 wg/m) and
internal control{$-actin).

5) Partial fractionol UM IL-12(P35) F&At
0| 0|R= BE

IL-12(P35)8) ¥&F AX F3AHinternal control)ell
£ B-actino] AMHEEATL IL-12(P35)9] control(lane
19 Htagte 36°19l<=dl, LJE chloroform fraction
100 wg/ni(lane 2) ¥E2 Htg2 65F control(lane
DR 06% ZF7+EU3, LJE butanol fraction 100
we/nl(lane 3) EENAY Htg& 1058 control(lane
DET 1917% 27 5EYem, LJE ethyl acetate
fraction 100 weg/ml(lane 4) FEY HFe 12562
control(lane )BT} 2472% Z7}E)Q3, LJE water
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fraction 100 wg/ml(lane 5) ¥%9 Highe 242

controlllane DR} 466.7% 27150}, water fraction
AA] ThE fractionoll ®&] 713 we 2,8 wygo

(Fig. 5).
M 12345
IL-12 il < 289bp
(p35)

Fig. 5. Effects of Lonicerae Caulis et Folium(LJE)
partial fractions on IL-12(p35) gene expression In
splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic RNA was isolated and RT-PCR was
performed. Lane M, 100bp DNA marker : lane 1,
RPMI-1640 media control : lane 2, Chloroform fraction(100
we/ml) of LJE lane 3, butanol fraction(100 we/m) of LJE:
lane 4, ethyl acetate fraction(100 ws/m) of LJE :lane 5.
water fraction(100 w/nl) of LJE and internal controliB
~actin).

6) Partial fractiono AUA IL-12(P40) XX}
Wsio] 0|X|= AHak

IL-12(P40)8) ®F RFE FAAnternal control)o]
 B-actin®] AMEHAT. L-12(P40)2] control(lane
Do) Htgke 930}91ed, LJE chloroform fraction
100wg/ml(lane 2) FE9 HtEHS 1452 control(lane
DB 569% 27993, LJE butanol fraction 100
e/ ml(lane 3) 52| Htgte 1642 control(lane 1R
o 763 % Z71E92™, LJE ethyl acetate fraction
100 we/nl(lane 4) FX 2 Ht#L 1582 control(ane
DR 699% 27593, LJE water fraction 100
/nl(lane 5) %9 Htgte& 1752 control(lane DR T}
882% %7} 0], water fraction®|Al THE fractiondl
Bt 7h B 2717 Jebgth(Fg. 6).

M 123435

1L-12

(p40) <« 381bp

B—actin

Fig. 6. Effects of Lonicerae Caulis et Folium(LJE)
partial fractions on IL-12(p40) gene expression in
splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic  RNA  was isolated and RT-PCR was
performed. Lane M, 100bp DNA marker : lane 1,
RPMI-1640 media control : lane 2, Chloroform fraction{100
wg/nl) of LJE :lane 3, butanol fraction(100 wg/ml) of LJE :
lane 4, ethyl acetate fraction(100 wg/m) of LJE:lane 5,
water fraction(100 wg/m) of LJE and intemal control(f3
~actin).

7) Partial fractionofl UCIA{ IL-10 R} Lhsdof|
0|z d&

IL-109] & AE HFAHAHinternal control)ell& £
~actin®] AFEF 9ok IL-109) control(lane 1)9) Htak
L2 157°1%=4], LJE chloroform fraction 100 wug/m
(lane 2) %9 Ht#S 21082 control(lane 1R}
33.8% Z7F=191, LJE butanol fraction 100 ug/m!
(lane 3) &% Htae 2072 control(lane 1)Ktk
318% F7FH e, LIE ethyl acetate fraction 100
vg/nl(lane 4) FE2] HizkL 20022 control(lane 1)
BT 699% ZF71E.ew, LJE water fraction 100
ug/rl(lane 5) FE HtZte 2248 control(lane 1)K
o} 88.2% Z71H o, water fractiono]A THE fraction
o Hiat 74 gL 77 JeEbgthFig. 7).

MI123 435

IL-10 -« 242bp

. 54
B—actin >48bp

Fig. 7. Effects of Lonicerae Caulis et Folium(LJE)
partial fractions on IL-10 gene expression in
splenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
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Cytoplasmic  BNA  was  isolated and RT-PCR  was
performed.  Lane M, 100bp DNA  marker : lane 1,
RPMI-1640 media control @ lane 2, Chloroform fraction(100
we/m) of LJE @ lane 3, butanol fraction(100 w/al) of LJE :
lane 4, ethyl acetate fraction(100 w/ml) of LJE:lane 5,
water fraction(100 we/m) of LJE and internal control(
~actind,

8) Partial fraction0ll A0IA IFN-y
450 0lxlE= HE
[FN-y9] & AE F@AxKInternal controh)ol+= B
~actin®] AMHEEICE IEN-y9) control(lane 1)¢] Ht
2 1610l =r, LIE chioroform fraction 100 we/
nl (lane 2) FE¢] Htgk2 1972 control(lane )Rt}
224% Z7Y513, LJE butanol fraction 100 we/nl
(lane 3) F59 Htgt& 20622 controllane 1)RT}
318% &718%e, LJE ethyl acetate fraction 100
ug/ml(lane 4) F=9 Htgh& 2272 control(lane 1)1E
o 40.1% Z7}H03, LJE water fraction 100 ug/ml
(lane 5) ¥xol Htgle 2272 control(lane 1)ET}
40.1% ZF7YEe), water fractiondlM T fractionl
vl 3l 743 gL 7t JelKtHFig. 8).

FHA

M123 435

IFN-y [

B-actin

Fig. 8. Effects of Lonicerae Caulis et Folium(LJE)
partial fractions on [FN-y gene expression in
spfenocytes

The mice spleen cells were cultured with LJE for 3 hrs.
Cytoplasmic RNA was isolated and RT-PCR was
performed. Lane M, 100bp DNA marker : lane 1,
RPMI-1640 media control : lane 2, Chloroform fraction(100
wg/mnl) of LJE ¢ lane 3, butanol fraction{100 we/nl) of LJE :
lane 4, ethyl acetate fraction(100 we/mi) of LJE :lane 5,
water fraction(100 w/nl) of LJE and internal control(B
~actin).
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