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ABSTRACT

Pollen has been used for prevention or treatment of certain diseases such as diabetes, arthritis, or cancer in traditional
medicine. In addition, pollen is under investigation as a host cell for a gene expression. This study was undertaken to
evaluate the immunologic safety of pollen intake. BALB/c mice were administered with 500, 50, 5, or 0.5 mg/kg bw
of lily pollen for five times a week for four weeks through gastric intubation. Comparing the control mice administered
with distilled water, no significant changes were observed in body weight gain, weight of liver, spleen, lung, and his-
topathological findings of liver and kidney of the mice groups administered with the pollen. Plasma level of IgGl,
IgG2a, and IgE was not different among the groups. When splenic B lymphocytes were stimulated in vitro with
lipopolysaccharides for 7 days, level of IgG1 and IgG2a produced in the culture supernatants was not significantly dif-
ferent among the groups. Furthermore, no significant alteration was observed in IL-4 and IFNy producing ability with
splenic T lymphocytes stimulated in vitro with phytohemagglutinins for 48 hours between the pollen-administered and
the control mice. Overall, this study suggests that the lily pollen intake is inducing no significant modulation of humoral

and cell-mediated immunity in mice.
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1. AESE ¥ 82 50

4733 9] specific pathogen free 521 BALB/c mice
£ oighlol e gAY sl AT <35}
A7l 5 FREjsle] AEsith. Mice % 23+2°C,
HUAEE 50+ 10%, B718F 12~158/A|7F, AT
12A7HRA 81 ~2F 84D, % 150~300 LuxZ2 &7
o] 4AE trriEYsty HAFSEARSAAM A
AT AR e FE)FEUERTE FEe WA
ZAL dae APEEE 1EAEE AFAANRT

S8 IYETIAAsle] A AHAFE 2 mice Al
oJA] YA TUZVHEFF AMESIATE Mices SR
Eogd] wal 500, 50, 5, 0.5 mgkg AF FoA
SHT 7o dEwes yHlen 7k 1% 2004
9| mice® AMEERL 7[EA 0T 23] wHE At
moekd e Hrksh] s A1E sEoze 9
(Lilium longiflorum) 3H5-5 ARSIA5L WS 3
=55 2EAAH micedlAl AN Fod(gastric
intubation)z}F=H, 13] Fo 83L& 200 WwIL 4577
T 534 Fosisirt.

2. HAOMY HIIE 98t AEHUY

Ay 28¥ 3d 7o BRAIE &P3%len,
T 28 34 F miceE TR WA, #H, T,
A T F8 AN FAE S5, 53] Bl
A E vdg 98l T2 AFsch A8A
g B3 g AHstT AolM Rejg 2 AL
LX7KA) -80°C W5ale] Basich 7 A ®
2] B F FAFEL TSI hematoxylin-
eosing XS AAIEte] AW RSE HIHslgich

1) 87 1IgE 2 1gG =73

) EAlsks IgE 52 R mices}t HIZE
A35E7] 98] sandwich ELISA Wl 23] total
[EE A ATt? el g 7lestd oS
3 2

Rat anti-mouse IgE capture antibody (PharMingen,
San Diego, CAYE Immulon 2 plate (Dynex, Chantilly,
VAPl 2 pg/ml (& well2d 100 p) #7138 ok 3%
gejell A 24A17F BAAIZIAL ©]F 1% BSA-PBSE
non-specific bindingS ZFHst thg- slAjE AHEY
5 E&F IgE(purified mouse IgE mAb isotype
standard, PharMingenyS 715t JAdelolA] 244
7y AAA A} ohd, biotinylated rat anti-mouse
IgE(l pg/ml 1% BSA-PBS, PharMingen)S #7}3}d
2M7F ALoA) HXAIFA detection antibody”t F-25)
A & o} avidin-peroxidase®E ¥ thA] 147 A2
oA HRA|ZCE ©]F ABTS(Sigma, St. Louis, MO)
2 2As 53 o 405 nmelA] FEEE 43
Ak,

A E=Ashe 1gGe) isotype?! IgGl 2 1gG2a
o] £F& £437] f8ix= goat-anti mouse IgGl
2 JgG2a(Serotec, Raleigh, NC) capture antibody$}
peroxidase conjugated anti-mouse IgG detection
antibodyZ AME-31= sandwich ELISA W& o] 83}
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2) B1AAZ vk cytokine B IgG &4

IgE 2 IgGle isotype switchingg RE8t=
interleukin-4 (IL-4YS FA0Z & type-2 cytokinez:
] cytokineE2] &el] ZAg2H8-& VA= interferon-
gamma (IFNy) 5 type-1 cytokineE<] AA5EE H|
I EAsRE A2 71EAY] AERATS Hrishe W
Moz aER rkB® ol2 93 Zb mouseolM
spleeng A3 F o] splenocytesE-2 24 well-culture
plated] £t 5 CO, widr|olr 48770 wjoFald
ok o} W in vitro 43S ¢l polyclonal stimulator
2 phytohemagglutininPHA, 5 pg/1X10° cells, Sigma)
= A1, AEMFAN cyokine TF A HF
sandwich ELISA 9ol 9J3}Hth® 7+ cytokine ¥
lower detection limit= Uh&3# 7T} IL4 (4 pg/mi),
IFNy(100 pg/mi).

BYUTT] in vitro BAEE 95k B Yt Eo]
polyclonal stimulatorq] lipopolysaccharide (LPS, 1 pg/
1X10° cells, Sigmays H7Ist F UFU7 wids)
AaL, vigAd 1gGl, 1gG2a8] FF AFL I
IgG9} 543 sandwich ELISAHHO 2]&}%ict ™

3. SAXEL

zh 27 24219 $93 210l SigmaPlot EAIZE
Z13(SPSS, Chicago, USA)S o]4-3le] AEsgir}. o
Ado s AR HAFEE ABE AET H single
factor ANOVA2} Dunnett's r-test -2 Kruskal-Wallis
ANOVAS} Dunn's test®2 248 AA Tt Do)
w2} Student's test = Mann-Whitmey test2 37}
Frold HBE ABE p valueZt 0.05 0181 B=
folgt Hol2 TG, AN “= p0.05 55
Ax FAACE o8 2pol7t 9SS Vet

=

I &z & 7&

1. YErsHE F0iRa =27t Lt odedwp| uim

477 Mg o) % mices} WER
& B3r% &l 3RS FHTE FAT WERT mice
7t AFe HIE Y AxkFig 1), AF kg B
500, 50, 5, 0.5 mg? $HE-& Foid AYT L vz
= AteleME fogt AlE HElsE BEE = gk
457 FodF BRI 2F S miced] F2 4790
v, 7 e S agsi o AU 2tz
o7k A A3 A WeshE Rojofl w2 §9)3
FAEEE #EE ¢ driFg. 2). ok 2FellA
AR oo 2% feirle] Fa dAiael 7+

#el kg Hr) 289
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Fig. 1. No significant difference in body weight gain among the
groups administered with various doses of lily pollen or
the vehicle.
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Fig. 2. No significant difference in spleen, liver, and lung
weight among the groups administered with various
doses of lily pollen or the vehicle.

lily pollen
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mg/kg bw

vehicle

x400

Liver Kidney

Fig. 3. Histopathological comparision of liver and kidney
between the 500 mg/kg bw lily pollen-administered
and the vehicle-treated control mice, Hematoxylin &
Eosin staining, x400. i
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2, WISk 02| Aol o|x|ls HE

IgE % IgGl& Helper T cell?] & £5F2l type2
helper T cellof A} Fu == L4 23t isotype
switchingo] F=8& A=A 257] A0dke & &
d2714 Ag DA ZUkEE @Aolw, 1gGa
 type-1 helper T celllA] EH|E= IFNyll 2]gA
isotype switchingo] =5 AR IL-49] A 55
o] FXHA #ade AoE LA YTk ol
IgE =5 IgG1T} 1gG2a8] A3 w5 Hahs A
AAHF 5] HEE dF8E + Ue T8 AE2A
AAZ 3 Slek,

Gl 1gGl € IgE9) F=E S FovEs) =
T AbolojMe Fog Zolzt GIAth(Table 1). 3t
2 1gG2a FE UMME 5 mgkg AT Tl
# 0.5 mghkg AF FAIIHE AYslae {3t 2
o7} §l9lth. 5 mgkg AF T % 0.5 mgke
HF Foiel] Hls| fold L g6 TEE B
e, ol2g fo4e HF kg & 500, 50 mg T
23 0.5 mg FA F23 Aolrt gle-S B o)
o) Folsm Aolols 7| e oz

@Er}h, B ZAA B JuE LPSE 43 A
ZA NS 2 A3 A gGlolY 1gGa F5%
AN FZF Folgh Ajolg WAY 4 ATk

3HH, [gG2a%) [gGl 55H|(IgG2algGl ratioy= w}
ojg{zut FMEol et AFEHE YER= type-|
response®} 2], ofpHEkA| 20} 71 e s] Whgo
2 thEE= type-2 response’t NHE R o] &0
2 "] JeAE FEe AEXR oy
S} 2 [pG2aes YoM AFE AHA wlol#A
L RAIES s "OkES siAlEke [Nyl <JaiiA
isotype switchingo] F%5 T IFNye] 7150t A4S
AAjet= 4o 2= IgGlelyt IgEY] isotype
switching®] F%2517] wlZolt}, In vitreold B Yu+
5 BASA G [gGa AAFS feske 2zt 3
Ao Al 258 FEu| 2 A4k Axk(Table 1),
sk FAFEN 2T AlejolA] {3 2olE 2
g QAATh okge i 4 P9 £ 2
Arke Ao M= 5 mgkg AS FALH 0.5 mg/ke
HF TS ALfslais fFoyet 2olrt it 5,
0.5 mgkg AF FoAz Alole] ol 1gG2a &0l
Aolx F7h &ol7t ARZ 7 RAog
o). & dde AF ke T N 500 mg7bA wEs
2 477 ol g OR FAg Y 196G, 1gG2a, IgE
A ol Fofdt HMEE ZdsRE 9= AoE,
FTHH02 stE HFAE type-l response$} type-2
response Afololl SlofA E8E 7iHRE HIEAGL
R&L oulsitty B 4 et

3. WHBISHR S0ie| MEDHo o|Xl= YE
IL-42} TFNy= ZHZF type-2 helper T celld type-1

Table 1. Distribution of IgG isotype and IgE in the plasma or culture supernatants

Dose of the pollen administered (mg/kg bw)

500 50 5 0.5 vehicle
IgGl (mg/mi) 2.01£0.67 246+1.12 2.51+0.76 296+2.15 243+087
Piasma IgG2a (mg/mi) 0.96+£0.87 1.09+0.43 1.81£1.03 0.94+0.55% 1.04+0.29
Ratio (IgG2a/lgGl)  0.45£0.33 0.50+0.25 0.74£0.42 034£0.10*  048£0.21

IgE (ng/m/) 198 +92 334+ 123 299+ 119 2354106 284 +66
IgGl (pg/mi) 3.42+2.76 2.98+2.73 245+1.56 2.94+2.04 482+393

Cultre

supernatants 1gG2a (pg/mi) 1.21£0.77 1.10+0.48 1.03£0.34 1.2440.40 1.43+0.88
Ratio (IgG2a/1gGl)  0.4240.17 0.86+0.86 0.5310.19 0.55+0.25 0.54+0.42

Splenic lymphocytes were stimulated with LPS for one week and the culture supernatants were collected for IgG isotype

measurement. Values represent mean & SD of two representative experiments. The ratios (IgG2a/IgG1) were obtained through
dividing amount of IgG2a by amount of IgGl. * indicates the statistically significant difference (p<0.05) between the 5 mg/kg
bw administered mice and the 0.5 mg/kg bw administered mice.
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Table 2. Level of T1L.-4 and IFNy production in vitro from the lily pollen- or vehicle-administered mice splenocytes

Dose of the pollen administered (mg/kg bw)

500 50 5 0.5 vehicle
IL-4 (pg/ml) 8.25+6.85 4.11+4.02 5.76+5.77 12.79+11.95 5.92+4.96
IFNy (ng/ml) 9.3316.89 8.20%£5.76 12.30+4.13 11.49+11.69 10.06+4.82

Splenic lymphocytes were stimulated with PHA for 48 hours, and the culture supernatants were collected for cytokine ELISA.

Values represent mean+SD of two representative experiments.
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