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In the previous results, we developed an effective products to apply as functional foods for overcome
of radiation damage and reduction of side effects in radiotherapy. To verify the prevention of UVB-in-
duced immunosuppression of immune cell function by HemoHIM, we studied on the mechanism of
the skin immune function for the protection in UVB irradiation. In studies presented here, we showed
that HemoHIM can prevent UVB-induced impairment of skin immune cell function by in vitro and
in vivo assay. Exposure of freshly cultured murine dendritic cells (DCs) with IL-4/GM-CSF to UVB
irradiation resulted in impairment of accessory function. This suppression could be prevented by ad-
dition of HemoHIM before or after to the cultures of UVB-irradiated DCs. We also tested the effects
of HemoHIM on the suppression of contact hypersensitivity (CHS) treated oral or intraperitoneal
administration. This UVB-suppressed CHS was prevented by administration of HemoHIM to UVB-ir-
radiated mice. These results suggest that HemoHIM may prevent UVB-induced immune suppression

in the skin.
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AYEEL (F) oY A(FHEE ST, I
)l A 54 LA F A (specific pathogen free) C57BL/ 65
TEL AP TE ARgAAdA ASEAT AAY EEE
frAste Abgatlnh AFE 98T SE(441T)A B2
AFRE TR FEeta, w3 W F71E 1221304 -6
WA 7 2EHAE A FEF AMSSHEA, AF 8~12
2 Aole] 4AE Aol AeFRT,

AEAF

Al B ol B 23 RPMI-1640, FBS (Fetal Bovine Serum),
FAA (ant1b1ot1c—ant1mycot1c) Gibco BRL (Grand Island,
NY, USA)Al & AH&-stlom, HE4ARne-o f=d 2

83 DNCB (1-Chloro-2, 4-Dinitrobenzene), DNBS (2,
4-Dinitrobenzen-sulfonic acid dihydrate)} olive oil, 2] i
2ME  (2-mecaptoethanol), OVA (ovalbumin), MMC
(Mitomycin C), sodium bicarbonate (NaHCO3), acetone-
Sigma Chemical Co. (St. Louis, MO, USA)A| & AH&-3}91 T}
MEO] ZA2-S ZA3p =] AREF Cell titer 96° Aqueous
One Solution Cell proliferation Assay-< Promega (Madison,
WI, USA) Al&& AH8-319 3, recombinant mouse GM-CSF
9 IL-4% R&DAIFE A3

ML= M E(HemoHIM) X 2819 M=
AorE g2 & (HemoHIM) 2 ofef ok 22 W o2 Az
§ARE (F)dutol L8 el Al ol ARSI A& T

& T AN A AFA 3F, 5 FF(Danggui,

Angelica gigas Nakai)®] ¥2], %13 (Chuanxiong, Cridium offi-

cinale Makino)®] 7%, ¥ =}¢F(Baishaoyao, Paconia japonica

Miyabe)9] He] & FU FARER TS &, 3 A A

100 g3 S5 1,000 mls 7hstal 4413 97 FE35H 3T

FEEY 1FES AASE BEEFHsto g—?%s =

HIM-IE 291tk HIM-1Y 435 3k 4H

detE F4S Akt (HF A

oM 16413t AT F, A

(HIM-I-P) ¥} 5] deh& &8 (HIMIE)° 7 o}aiu} &

A 2o £ dF-E old sFst= HIM-IO| 718k

J}OkE"%}_* & HemoHIMS A|x3}th A2 3§ HemoHIM
< FAAxs A YA en, 438 HHd SR =

o AHE-3kSlT.

Azl xz|
ANBE O3 o] T 71 o= sty 1 a9&
Z HemoHIM< UVBE ZAst7] 24417 A
2 3 30% ol 202 1 mgtl FelsbA, T 2l
A7ste] 35 5 A 1F(05~1 mg/day)d & UVBE =

A4 ME Hi

A7 (C57BL/6) S A5
AZ1E o] &3t U E F(femur) T 7 F(tibia)otell e F
£ EEste] gdMEE wEsiY AT &3 4%
(Tris-buffered ammonium chloride; 90 ml of 0.16 M NH,Cl,
10 ml of 0.17 M Tris, PH 7.2)& A2t HE1E A A%
ey washmgﬁ"“ © 2 1,200 rpmol| A 5%7F 335 Y4 F3}
of TES AHT tg, SFAMES o] &t AXFE A
2+sFA k. GM-CSF (1,000 U/ml)<} IL-4 (1,000 U/ml)7} Z
g5 )X (RPMI 1640, FCS 10%)°1 ¥-5-2 F5=A Z(1x10°7)
/5 ml/well)E 6 well culture platecl A v sttt 49 %

gEog AT F 1 ml

&+ N



A} EiA) 1 mlF 529 GM-CSFo} L4 37heta 397 o

w3t F A EE 587t shakingdte] 7PHA FEEH A=

AEE 5]—?3}2113}. §]—’T— ﬂJ_E washing& © 2 1,200
1=

rpmol| A 587 Y sto] FEs] AlHg ‘:]'— M3
(2.5x10°74 /5 ml/well) Hj &l o] HemoHIM S F=%(1, 10,
100 pg/ml)E H7FeE Thgoll 2443 wjj ks ﬂ ato] 4
ol ARE-stA.

TR &M 20l RtlM ZEAL

A3 ZFolA GM-CSFe} IL4Z & Hooh@ FAL AE
£ 3]gecto] PBSO| AEE § FFY AE 5
plate] %37 1,200 rpm, 3 min (25C), YA Jxﬁf}q AR AI
o] wpetel] 7tekekdl th-ol UVB lamp (F20T10, Sankyo den-
ki, Japan)Z o] &3] 120 1 mJ/ecm’e] o UA7} EE
2 UVBE %A1t} UVB &% =4 -& UVB Solarmeter
(Mat SCIENCE TECH)Z o]-&3}%lt}.

OVAZH S0|8 T M=ZF HH°¥

A7 (C57BL/6)Z
OVA©| Eo|&o g ZF2usS UrE}LH% T HNEZFE 943}
A, FHE AZFE FAZES7E B43te] CD4',CDS
TAZoH Ao i3] IL-29} IFN-vE AAHsHE Type
1 helper T AIE31 215 2Helet3lal HS-10.2 Byttt &
HE HS1 T MEFE 24 well plateo] A ulj F3lH A, 37°C el
A 25578 MMC (50 pg/ml)2 H2ata A% wjgFooz
1,200 rpm, 554 )3t 38 A 23 FFo] A7 HIZAE 5x10°
Mgk OVA (1 mg/ml) Lo 2Fo] 3 My SFA3AA
NEFE S ARG 28 o]Eo] Y CAS
(concanavalin A supernatant)”} 10%7} S =& H7}ek w22
WIEEA HEFE FA 3T

A

o I

A

OVAZR E01F T M=ZF 34

Mg A AEe Aol 5U3E w g
o] HemoHIMS 5% (1, 10, 100
= 29 A (0~160 mJ/em’) <
<

P
X]AH1]_L(3x10 )
ug/m)E. A5 244
ZA)E 3 %7\] o OVA(1 mg/ml)
T OVAol Eo]7 o
ZF(5x10 7H)~ 7M°4 3YT Mg
NEFY F24& Z8th Alg & A Bl 647t
aj et A4 ﬂz(mo Hyell 24914 (0-160 mJ/cm?) S ZAt
(1, 10, 100 pg/ml)E A28 54|
o OVA(l mg/ml)ﬁo %73: A2ttt ThAl 2441 7F v ek 5
Eolxo g whgahe THZEF(Gx10))E H7tshe

THA] 3%’{} gt & TAEFY S48 S350t THES
z2e Cell titer 96" Aqueous One Solution Cell pro-
liferation AssayS A&t SA3tth & #l &< 100 plol
cell titer A|9FS 15 pl¥ A 7}ske] 4~84)7F FoF wf k3l b2

2 H&%—a—}% 4%
T
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Microplate reader (OPTImax, Molecular Devices, USA)E ©]
£35t0] 490 nmol X EFEZ =459

IL-22} IFN-y £H

IS FA AT 2] M3 o] HemoHIM S
FEH(1, 10, 100 pg/ml)2 23t OVAZ 9 THEZFE
H7hske] 24417 Wi & -, wl ok ’bz—',‘e FAsLA g5
o ¥3tg IL-2, IFN-yY ok S &4 A (enzyme-linked
immunsorbent assay : ELISA)E ]%6}0:] 2439, &, 4
AA  anti-IL-2, I[FN-y mAbE coating buffer (0.1 M
NaHCOs)ll 3]43}o] plated] 28-S @il 4TolA bt
i U washing (0.05% Tween 20/PBS)S.2 A &gt o,
10% FCSE #71ek PBSZ 2A]7F <t blocking3h it} 181
g Asds A-dsA gAst ¥ the, 4413 $ol
washing- &4 6.2 A &3}l o]x} & A biotin-conjugated an-
ti-IL-2, IFN-y mAbE 718t th 1412F Fo] washing&
©2 A#3 th3, avidin-peroxidaseE #7}5tar, 712(2,2’
-azino-bis, 0.1 M citric acid, H:0)& ¥o] A AA
Microplate reader ©]&3}o] 405 nmolA §Z =& Z743}
FEFFAE o] &3te] SAbetgTt ofwf 7 ALl E7ER1 Y
4 FAA= 10 pg/mie] ATt
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DNCB && Az| ¥ 2=H Mzl ZAHS

DNCB (1-Chloro-2, 4-Dinitrobenzene, Sigma)E AH&-2 2
of BEo] Felo g A8l acetone} olive oil S 412
He &do dote FEE G A 5]“3}05‘4. UVB %A}
2A17F & DNCB 97 7H2+& 9jsto] =9 HRol 0.25%,
0.5%, 1%, 3%, 7% DNCBE 100 pl¥ Eza}%‘;t}. DNCBE
2 B Exg AF 9 BE(F), AR(A=Zel), A3

T(ER), Edde2H) dZES Al 2AH4Y, 59, 6%
o] FHHo R wojd vy AAMS o] &3t GYAMER
THE 9 trypan blueZ @45t AHE $5 A IO E
Axbstel ALEstgith Beld I AE 5310709 F9o
E DNBS (2, 4-Dinitrobenzen-sulfonic acid dihydrate)E &%
(10, 30, 100, 300 pg/ml)E 96 well microplate®] #53}1
397t 37C, 5% CO, vl 7|0l A Hijoksl 3 X A E 2
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A g HAAEY A3 BALEE BEHAT, AN
o A3} AAEE Ny} 2L Aol E7R19) o] glow
MHC $48 B85 £37] 2o 392 ANE &

o
O

a8y A4 A E (dendritic cells)= AY* ] Yo 9 Bxs}
1 9oy A&dste FAA bt WSS 2Hse
7483 AE FYAAANEZE A § ‘:}[1] ol 2] gk A A
E9 FUANA 715E dANTIE AL ZAVFS EAE)

918 0~320 mJ/cm?e) A AE FAFA Lo AH 2L}
1, OVAZ 7} OVAF Yol ooz whedle T EF
(HS-1)sh RHAIA T AEF0] F2uk33} Aol E7FI(IL-29%
IFN-y) AAteg SA8kolnh 2olA £2g A2 L4
GM-CSFE A7}sle] B3IA17] SR Lol 2 HS ZA}
& the, OVAZ S H7hsha 47 vt &, T Az 3e}
A B 33 el T AIEFS SANEE ZH3

ok 71 A Aol 2L HlEsle] Faukg-o]
3H911, 200 mJ/em’ o] ZAFEO A E A3
RO 2 YePthTable 1). 83l =244 Lo
ZA o] F7hgtol whe} IL-29F TFN-y A Akeko)
o2 yehgth IL2 A4H2 200 mj/em’ ©]/49] ZAFE M=
FA3] AR E A0R UERT, [Ny ALFE Ao
ZAMo] FV RS A3 FAsA 0, 160 m)/om’ o)
o ZAMFAA = A9l

H‘,

S 2R e izl vl S
He AoR Ueyth & A9 Ao F71ed wat
OVAZY S X334 Heste FASAEY FAAA 75
o] AztEo] T MEFE 43174 Rahe Aoz A7d
ot et T AE 43S JAlste 294 2ALES 160
mJ/cm” o812 AAsa b 4FL S

HemoHIM ZMX{2[e| S 5T

29) A ZAVE A FAAA EL
< HemoHIM dA 2 & W53 ?
FAGA L AME FAMEH] 2

LL

T+ 843 71e
—|°J?3‘}7] 98},
%9 HemoHIM &

k1

R o %
o @ fu

Agletal, 2494 2AF ol OVAZ L3 T A 25
3 wjoksl Tt 1 A3 HemoHIMS 2441 7H5< A
F9S W, AejetA] o3& thzato] Hls] T Al EF2] St
| 2718 Aoz vehgtthTable 2). 3 120 EE 160
mJ/cm*S ZAH T A ZF Z24H8- 0.60£0.00, 0.60+0.010]
113, HemoHIM (100 pg/ml)< AA2)3t4& o 0.69+0.01,
0.69+0.022 froJ3kAl Z7}8+4 T, 40 & 80 m]/cm’S ZAF
T A EF 29 0.65:0.00, 0.64¢0.o1oﬂ 13l], HemoHIM
(10 pg/ml)= AA 2 st3lS W 0.75£0.02, 0.70+0.002 A9] 4
S A B txa e SAEE 07640033 HI S8
Uehdth 2914 2AFgo] 40004 160 mJ/cm’E Z 71l
get T AEF IL2 AMibeke] F43) 7AsAA,
HemoHIM< AA|stH S o IL-2 Aol 2313 o F7}
3tAthTable 2). 3 120 mJ/cm™S ZAME o) 2T (164+5
pg/ml)el H13} HemoHIM (100 pg/ml)S AAgs A3
(904+27 pg/ml)ol Al IL-2 A4kgo] F 558 2 F7hehe A
A 4 ATk 2 A 2AFSHA] G 2T
IL-2 A 4F(3,268+175) W& S 7F3hA] okth. IFN-y A4k
F A FAGA A NG 2 2AVFO] St whet
723G A T, HemoHIM S A 2]3ld [FN-y #Hl&o] &
bt 3 A9 120 mj/em™S 2AMEF tl2T(4.340.2
ng/ml)dl Hl3] HemoHIM (100 ng/ml)S Axe s AddT
(18.6+1.2 ng/ml)°ll A IFN-y AJibgo] oF 43u]2 F7}81%
th 2 A9 AE 2AE A RS g F 7o FN-y &)
(149.5+6.6 ng/ml)HE-& Z7F8kA esteh. webA] 29
Aol HemoHIME A 2]atsl s 7ol Aol ZAbel] o3
AAHE FAFAEL T AEF 243} 7|58 ok &

W7} ke A% ¢ 4 AAT

=
=
*

=

oo ™ mi off
off

(<3

c

|

HemoHIM 2Xz2|9| WSS 1}
FAFANE 29 HLS A & HemoHIMS A €] 8}
T FAGAEY FAAA 75 et HEEHF YERdE

Table 1. Effect of UVB radiation doses on the growth and cytokine production of OVA-specific T cell clone

UVB (m]/cm’) Growth (OD 490)"

IL-2 (pg/ml)? IFN-y (ng/ml)”

0 1.457+0.023
40 1.228+0.028
80 1.067+0.021
120 0.945+0.023
160 0.716+0.006
200 0.572£0.052
240 0.633+0.006
280 0.545+0.027
320 0.516+0.015

765.7+0.9 2,801.2+3.8
249.9+1.6 1,475.5+1.3
99.2£0.5 57.0+1.7
72.3£1.6 30.6+0.8
19.3+0.5 7.7+0.3
<10 2.7+0.1
<10 3.2£0.2
<10 1.4+0.0
<10 0.5+0.0

1)Day 6 DC were exposed to different doses of a single UVB radiation and were cultured with OVA (1 mg/ml) for 24 hr. HS-1
(5x10* cell/well) was stimulated with different doses of a single UVB irradiated Day 7 DC (3x10" cell/well) for 3 days.
’Day 7 DC cocultured with HS-1 for 24 hr, and IL-2 and IFN-y levels in the supernatants were determined by ELISA. Data are

presented as meantSD for triplicates.
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Table 2. Effect of HemoHIM pretreatment on the growth and cytokine production of OVA-specific T cell clone

UVB HemoHIM (ug/ml)
(mJ/cm?) 0 1 10 100
0 0.76+0.03
Crowth 40 0.65+0.00 0.63+0.02 0.75+0.02 0.66+0.04
D 490)" 80 0.64+0.01 0.66+0.00 0.70+0.00 0.67+0.01
120 0.60+0.00 0.63+0.01 0.64+0.01 0.69+0.01
160 0.60+0.01 0.63+0.02 0.64+0.02 0.69+0.02
0 3,268+175
Lo 40 855+ 12 1,736+51 2,464+27 2,049+ 12
(/i) 80 348+ 4 677+37 68928 1044+ 81
120 164+5 20940 184+3 904+ 27
160 12743 12443 105+2 680+ 39
0 1495+ 6.6
[N+ 40 39.3+0.2 413405 20.5+1.7 61.4+0.0
(ng/ml)? 80 149409 20.4+1.0 13.8+0.2 39.8+0.2
120 43+02 44+0.0 40£0.1 18.6+1.2
160 3.7£0.0 3.240.1 23£0.0 11.8+1.0

YDay 5 DC were stimulated with HemoHIM for 24 hr. After 24 hr, DC were exposed to different doses of a single UVB radiation
and then cultured with OVA for 24 hr. Day 7 DC were cocultured with HS-1 for 3 days.

2)Day 7 DC cocultured with HS-1 for 24 hr, and IL-2 and IFN-v levels in the supernatants were determined by ELISA. Data are
presented as meantSD for triplicates.

Table 3. Effect of HemoHIM posttreatment on the growth and cytokine production of OVA-specific T cell clone

UVB . HemoHIM (ug/ml)
(mJ/cm’) 0 1 10 100
0 1,02+ 0.04
Crowth 40 0.82+0.02 0,68+ 0.02 0,69+ 0.02 0.62+ 0.04
OD 490" 80 0.64+ 0,00 0.63+ 0.00 0,63+ 0.03 052+ 0.0
120 0.63+0.03 0.65+ 0.01 0.65+ 0,01 052+ 0.01
160 0.60+ 0,00 0.67+ 0,02 0.65+ 0,05 052+ 0.01
0 5,405+ 212
Lo 40 4,660+ 35 5,018+ 70.0 5,751+ 188 6,526+12.1
( /;nl)z) 80 2785+ 94 2,185+ 0.0 2326+ 35 2385+ 47.0
P8 120 1,287+33 1,356+ 3.8 1,647+ 67 1,869+ 10.1
160 840+ 131 798+ 4.0 807+ 33 1,056+ 123
0 3782155
N 40 399.2+7.0 346.2+ 5.6 3982+ 113 3542+ 0.0
o /H'g)z) 80 2372425 246.9+2.1 265.2+ 263 237.9+ 4.6
& 120 1242100 133.6+53 1321106 126.9+31
160 68.0+2.1 60.0+0.3 671+19 77.3+6.0

YDay 6 DC were exposed to different doses of single UVB radiation. UVB irradiated DC were stimulated with HemoHIM and
then cultured with OVA for 24 hr. Day 7 DC were cocultured with HS-1 for 3 days.

’Day 7 DC cocultured with HS-1 for 24 hr, and IL-2 and IFN-y levels in the supernatants were determined by ELISA. Data are
presented as mean*SD for triplicates.

z o1& AL HemoHIMS $42]8t93& A%l T A5

2471t v Fatal, OVAZ# T Al X35 78t o SAHES oAl ABA7AE Kdhe Ao YER
Z43tA9t. HemoHIMS A 2]3}A] &2 o CHTable 3). 18y T MEF9 IL-29F IFN-y AitEe

ol vl FAYsA S ul, T AEF9] SARHEE Hl%3} HemoHIM $38] Fxol wg}t ozt S713kt) 53] A4
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Table 4. Effect of DNCB concentration on the growth of lymph node cells

DNCB concentration (%)

DNBS (ug/ml)

0.25 0.5 1 3 7
0 0.000+0.00 0.000+0.00 0.000+0.00 0.000+ 0.00 0.000+0.00
10 0.073+£0.01 0.254£0.00 0.219+0.02 0.334+ 0.01 0.313+0.04
30 0.150+0.03 0.514+0.02 0.369+0.01 0.464+ 0.01 0.437+0.00
100 0.226+0.01 0.805+0.01 0.579+0.03 0.662+ 0.01 0.601+0.02
300 0.176+0.01 0.866+0.02 0.620+0.03 0.725+ 0.04 0.652+0.02

The shaved abdominal skin of C57BL/6 mice was exposed to different concentrations of DNCB. Five days after sensitization, mice
were sacrificed and then isolated with lymph nodes. Lymph node cells were stimulated with various concentrations of DNBS and
then cultured for 3 days. Data are presented as mean=SD for triplicates.

Table 5. Effect of DNCB concentration on IL-2 and IFN-y production of lymph node cells

. IL-2 (pg/ml IFN-y (pg/ml
DNCB (%) - (pg/ml) e - (pg/ml) e

0.25 16.7+1.2 90.7+5.4 4534354 453424

05 18.7+1.2 187.7+1.8 43.7423.6 50.3+14.1

1 62.7£2.3 176.7£1.5 35.31£25.9 83.7+4.7

62.7+2.4 218.7+2.0 48.7+25.9 115.3+11.8

7 90.7+3.5 163.7+1.3 3204165 248.7+16.5

The shaved abdominal skin of C57BL/6 mice was exposed to different concentrations of DNCB. Five days after sensitization, mice
were sacrificed and then isolated with lymph nodes. Lymph node cells were stimulated with DNBS (100 ug/ml) and then cultured
for 24 hr. IL-2 and IFN-y levels in the supernatants were determined by ELISA. Data are presented as mean+SD for triplicates.
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Table 6. Growth and cytokines of lymph node cells after 0.5% DNCB sensitization

DNBS after DNCB sensitization (days)

(ng/mi) 4 5 6
0 0.000£0.00 0.000+0.00 0.000+0.00
Crowth 10 0.279+0.00 0.143£0.01 0.069+0.01
oD 190" 30 0.372+0.05 0.2300.00 0.110£0.03
100 0.513£0.03 0.442+0.00 0.228+0.00
300 0.52040.02 0.370+0.01 0.141£0.01
0 12.14+5.05 20.713.03 10.000.00
Lo 10 60.0042.02 41432.02 19.636.19
(pg/ml)? 30 90.0042.02 58.57+8.08 4525+1.77
100 121.432.02 115.001.01 107.136.16
300 217.86+5.05 2457141414 252.75£5.30
0 40402121 23,0043 54 17.50+10.61
Ny 10 85.000.00 10.00£0.00 12.50+3 54
) 30 185.0047.07 10.00£0.00 47504354
(pg/ml) 100 412.50+3.54 1217421.21 4250+17.68
300 690.00£21.21 18.83+4.71 4750+17.68

UThe shaved abdominal skin of C57BL/6 mice was exposed to DNCB (0.5%). After sensitization for 4~6 days, mice were sacrificed
and then isolated with lymph nodes. Lymph node cells were stimulated with various concentrations of DNBS and then cultured

for 3 days.

ILymph node cells were stimulated with DNBS (0~300 jig/ml) and then cultured for 24 hr. IL-2 and IFN-y levels in the supernatants
were determined by ELISA. Data are presented as meantSD for triplicates.
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Table 7. Suppressive effect of UVB radiation on the growth and cytokine production of lymph node cells

DNBS UVB (m]/cm’)
(11g/ml) 0 100 300 1,000
0 0.000+0.00 0.000+0.00 0.000+0.00 0.000+0.00
Crowth 10 0.134+0.009 0.100+0.009 0.0070.012 0.005£0.002
oD 190 30 0.2280.001 0.1310.001 0.144:0.001 0.0000.000
100 0.355:0.002 0.2930.006 0.209+0.006 0.0080.036
300 0.155£0.008 0.171:£0.004 0.155+0.013 0.000+0.016
0 <10 <10 <10 <10
Lo 10 59.50+1.77 37.6344.42 10.13+0.88 0.00£2.65
) 30 13263088 61.38+2.65 18.25+0,00 0.000.88
(pg/ml) 100 170.75+1.77 110.75+3.54 56.38+0.88 18.25+10.61
300 26450+10.61 190.75+1.77 93.25+1.77 20134265
0 57.00£7.07 39.50+10.61 5450+17.88 4950+3 54
Ny 10 39.50+24.75 59.50+3.54 29.50+3.54 5450+10.61
) 30 169.50+3.54 107.00+7.07 34504354 64.50+10.61
(pg/ml) 100 219.50+10.61 157.00+7.07 1145043 54 47.0040.00
300 347.00+7.07 199.50+10.61 109.50+3.54 49.50+10.61

UThe shaved abdominal skin of C57BL/6 mice was exposed to different doses of a single UVB radiation or sham-radiation. Four
days after DNCB (0.5%) sensitization, mice were sacrificed and then isolated with lymph nodes. Lymph node cells were stimulated
with DNBS and then cultured for 3 days.

JLymph node cells were stimulated with DNBS and then cultured for 24 hr. IL-2 and IFN-y levels in the supernatants were
determined by ELISA. Data are presented as meantSD for triplicates.

Table 8. Protective effect of HemoHIM intraperitoneal administration on the growth and cytokine production of lymph node cells

DNBS (ug/ml) 0 UVB UVB + HemoHIM
0 0.000+0.000 0.000+0.000 0.000+0.000
10 0.241+0.005 0.232+0.014 0.335+0.035
Growth
(D 490)1) 30 0.305+0.003 0.273+0.005 0.406=0.043
100 0.436+0.017 0.379+0.011 0.520+0.026
300 0.337+0.029 0.256+0.020 0.430+0.029
0 <10 <10 <10
L2 10 39.33+£1.57 18.22+0.00 34.330.79
(pg/ml)z) 30 55.44+0.79 31.56+0.00 63.78+0.00
100 101.56+3.14 49.89+0.79 92.67+1.57
300 164.89+1.57 82.67+1.57 206.00+6.29
0 27.67+4.71 <10 <10
IFN-y 10 81.004.71 17.67+0.00 2433943
(pe/ml)? 30 109.33+2.36 9.33+2.36 281.00+0.00
100 254.33+14.14 56.00+7.07 467.67+0.00
300 299.33+7.07 52.67+7.07 102.67+2.36

UThe shaved abdominal skin of C57BL/6 mice was exposed to a single UVB radiation (300 m]/ cm’) or sham-radiation. The irradiated
skin was treated intraperitoneally 24 hours before and 30 min after irradiation with 1 mg of HemoHIM. Four days after radiation,
mice were sacrificed and then isolated with lymph nodes. Lymph node cells were stimulated with DNBS and then cultured for
3 days.

2)Lymph node cells were stimulated with DNBS and then cultured for 24 hr. IL-2 and IEN-y levels in the supernatants were
determined by ELISA. Data are presented as meantSD for triplicates.

HemoHIME 77 Fold thg #9142 248 29Tl Wk oldel 49 ash, A9y 24k 93 Ashe o>
A o) @ T AXE FAwgol FA FA%An  FAALAEY Langerhans A 7150 HemoHIME
24 e § 2 24030) YehdthTable 9). 18] FHOE Folstge W) 943 A%HE A0 Yepgoh
o IL2% IFN-r ANFE 34983 598 23t e AAZAN 2T AR QA AT o] MY BT
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Table 9. Protective effect of HemoHIM oral administration on the growth and cytokine production of lymph node cells

DNBS (ug/ml) 0 UVB UVB + HemoHIM
0 0.00020.000 0.00020.000 0.00020.000
10 0.114+0.007 0.075+0.004 0.165£0.033
Growth

oD 490)" 30 0.169:0.001 0.0710.001 0.336+0.003
100 0.247+0.014 0.088+0.009 0.460+0.000

300 0.120£0.007 0.049+0.003 0.436+0,024

0 11.86+2.02 <10 44.001.01

Lo 10 101.86+0.00 70.43+2.02 95.43+13.13
e 30 139.7145.05 11043202 157 57+4.04
(pg/ml) 100 251.14+1.01 156.86+5.05 294.00+1.01
300 321.86:+4.04 194.00+1.01 591.14+7.07

0 20.00+14.14 <10 105.00£7.07

— 10 145.007.07 0.00+14.14 275.00+35.35
) 30 285.00£7.07 15.00421.21 685.00+32.34
(pg/ml) 100 800.00+28.28 95.00+14.49 1,970.00£70.71
300 1,005.00+21.21 35.00£7.07 2,490.00+56.56

UThe shaved abdominal skin of C57BL/6 mice was exposed to a single UVB radiation (300 mJ/ em’) or sham-radiation. Mice were
fed a HemoHIM-containing drinking water during 3 weeks before radiation. Four days after radiation, mice were sacrificed and
then isolated with lymph nodes. Lymph node cells were stimulated with DNBS and then cultured for 3 days.

2)Lymph node cells were stimulated with DNBS and then cultured for 24 hr. IL-2 and IEN-y levels in the supernatants were
determined by ELISA. Data are presented as meantSD for triplicates.
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2 MAZSITME(HemoHIMIQ| XI[M ZALZ M=l A 2SIA MZQ| SRIMAI7|s YE ST}

252" = - WR  wERr - ofe'

(g AEagdasts AEsy, BTG AT FS PG GA T PAAAE EEA
T
AR 2Ab] di s sl AR A g g A8 B3t a%E THAE AEE AgEdEAE
(HemoHIM) 9| Ao ZAbe] o8k 9] WA Ws adto] tisf dolr gtrt. IL-49 GM-CSFZ #3170
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