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Abstract

In our previous study, a novel herb mixture (HIM-I) of Angelica gigas radix, Cnidium officinale rhizoma,
and Paeonia japonica radix was developed to protect the intestinal and immune systems and to promote their
recovery from radiation damage. A new herbal composition (HemoHIM) with the high immune modulating
activity was developed from HIM-I. In the present study, we examined the effects of HemoHIM on the
maturation process of murine bone marrow (BM)-derived dendritic cells (DC). BM cells were cultured in the
presence of I.-4 and GM-CSF and the generated immature DC were stimulated with HemoHIM for 24 hours.
HemoHIM significantly enhanced the expression of co-~stimulatory molecules, CD80 and CD86, especially. The
activation capacity of HemoHIM-treated DC was significantly higher than that of immature DC, as analyzed
by IL-2 and IFN- 7 production and proliferation of the responding T cells in the co-culture with allogeneic
T cells. The antigen-presenting capacity of HemoHIM-treated DC was also increased by the co—culture with
OV A-specific T cells (HS-1), as analyzed by IL-2 and IFN- 7 production and the proliferation. These results
indicate that HemoHIM causes the maturation and activation of DC, which may be a part of mechanisms of

immunomodulation by HemoHIM.
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Al wjeko] & 23 RPMI-1640, FBS(fetal bovine se-
rum), antibiotic-antimycotic== Gibco BRL(Grand Island,
NY, USA)A &2 218319l 2w, 2ME(2-mercaptoethanol),
sodium bicarbonate(NaHCOs)+= Sigma Chemical Co.(St.
Louis, MO, USA)AI &5 AH&-3ksich Al 3 o
& Ho)A] 3}A (anti-CD40, anti-CD86, anti-MHC class
II, anti-CD11c mAb)£ Pharmingen(San Diego, CA, USA)
AES AT A ol "rlsle] gAY ZR F5)
2 §-%3}7] 93} recombinant mouse GM-CSF2} IL-4+
R&D(Mckinley Place NE, MN, USA)A| && Al-&3}¢ich.

MobE B EME (HemoHIM) X E8e| M|z
A oF 824 & (HemoHIM)2- obefj ¢} 22 W] o2 A

23 A 5E (F)Antol e d oA Al gutol 21835t A
< 7% A Aol g kA 35, & T (Danggui,
Angelica gigas Nakai)2| #-2], Z1-Z(Chuanxiong, Chidium
officinale Makino)®| <73, W2}+2¥(Baishaoyao, Paeonia ja-
ponica Miyabe)2] el & Fd3t FAw &2 33 & &
g Aok 100 g FFS 1,000 mL2 7}tz 447 g8

2zl 22H0 ¥ ES AAsn 2 ESse] A
FE3HE HIM-TE 2k HIM-19] 455 F8te] 4u) 4-
92 100% A& F4E A7l n(HAF A=FE 5= oF
80%), 25°C ols}oﬂﬂ 16417 A= &, A4 Eelshe] A
g o B (HIM-I-P)#} 439 detg 23 (HIM-1-E)
& A $ATE Z2oid £8e] dR-E o) P
HIM-Te]| A7}sle] k5324 & HemoHIMS | 23193
o}, Al 28 HemoHIM §4 7 F%3te] W% A Aslgd o,
A AR ZFHgol Fo ARl

£X| MM Bsl & 9l dfet

FAFA Ze o3 722w S o] 45t AF Fapell
Al 8 st P% 3+ eh(23). AFAH(C5TBL/6)IE 75
G o R SAAZ] F, 1 mL FAE o]43le dEZ
(femur)=} 73 E(tibia) °]'°ﬂ A= TLE BT o 3 A
Z22 5ok 4d 7 48 23N (Tris-buffered ammo-
nium chloride; 90 mL of 0.16 M NH4Cl, 10 mL of 0.17 M
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Tris, pH 7.2)& A #l3le] 4¥81& A7 ¥, washing £}
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+, 7 AANES o] 43t A xSE A4bstdch GM-
CSF(1,000 U/mL) <} IL-4(1,000 U/mL)7} Zg5 A (RPMI
1640, 10% FBS)ell #5581 T4 Z(1 % 10°70/5 mL/wel) &
6-well cell culture plateol] 4} viF3td ). viek 4d & A)
wlA] 1 mLe} Fee] GM-CSF(Q,000 U/mL), IL-4(1,000
U/mL)E #H7bsta 247 of sjfsd obg, AlxE 583
shakingsle] 7P Al k=] gl A ZE 3|l 3
3t /‘1]37—. washing-2-4.2 2 1200 rpmoll4] 587 LA&
2)sle] 83 A3 ohg, A E(25%10°70/5 mL/well) ¥
okl ol HemoHIM-S =41, 10, 100 ug/mL)& A7} F,
24A17F wiokslar 3| pste] Age Algsld)
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FA A & washing £-(PBS, 1% FBS, 0.1% NaNs)
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e A E(1~5%10°70)E anti-Fc 7 RII/M -specific mAb
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(M5/114), anti-CD86 mAbZ 7zt 4°Col|l 4] 3082+ A 3HA|
At 1 k& washing &2 8 A& s}z, vl “‘2& FITC-
conjugated anti-CDllc mAbZE o|FA3¥ A7 F FAEE
A 7](Epics XL, COULTER, USA)Z #A}3}4ic}.
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AZg &5 Beste] FF4Aut-S(alloreative) TAH
2 Age AHg-stsdTh

el OVA So|8 TH=F 7

A (C5TBLGYE OVAR 23 g 3 v]A-S 2asfo
OVAd Bolr oz ZAuts-¢ Jehfl= TAEFE #E’B
ot R AEFE FAZEAVZ BAste] CD4Y/
CD8” TAH|Eo]w &{dz}Fof sl IL-29F IFN- 7 & A4k}
+= Type 1 helper THZ3Ql 2L glslgly HS-108 w4
ahod et

[I-22} IFN-7 202t &5

=238 9duk-S-(alloreative) TAH ZE(3x 10°70/well) =& T
AZF HS-1(6>100/wel)3 HemoHIME F=HE(1~
100 ng/mL)2 A& FAAAALE wellF 1x10° 3x 107,
1x10°7}% 96-well flat-bottomed cell culture plates] ¥
24A17) woFglt F- wlf AAEAE 5| pEte] Ao 2 FH

.

-

IL-2¢} IFN-7 ] <& SA skt & A A 83l E coating
buffer(0.1 M NaHCO3)ell &4} 3}ed plates] A4 & gL
4°CoN A 3749 & vhS washing8-94(0.05% Tween 20/PBS)
o2 AAHF T A2¥8A10% FBS/PBS)2 & blocking 34
o} e oo AS5d-g HAI A skl Y& vk bi-
otine] F2t5l o)A FAF Hrletgch A AZE Fof
avidin—peroxidase® #7}8l1, 712 (2,2’ -azino-bis, 0.1 M
citritic acid, HoO2)& go] vt A7) 3= & 43} AW (enzyme-
linked immunsorbent assay: ELISA)& o}-8-3] Microplate
Reader(Sunnyvale, CA, USA)Z 405 nmellA &34 =& &
Azt

S
HemoHIM S =8 2 #2]3F 2] A4 E£-E MMC(mi-
tomycin C)2 A 2]3t oh-&, TAZ @A 34 w49 vk
T FAE A AEE FAHAt AZE FA A= 5
Bromo-2'-deoxy-uridine Labeling and Detection KitIll
(Roche, IN, USA)E o]-&3lo ZAshgich

XA &Y

ZpA Ee| GM-CSFe} IL-43 #H7bate] 67k wi<kat
A QA EZE 348t HemoHIMS 5X¥H 2 2] 8} -
Alell OVA 818 A2l sted 2447} ok Fool] A EE 3]
sttt 30 FRAAAAZE A TALFHS-1)¢) 24
A7 wieddt ¥ A S st AaGAHE o) &4

3 H
IL-2, TFN- 7 & 437, d¥& 34 w& 4497 vk

orﬂ

°-|-'

F TAE SA-& &3 319}

EAAz]

A3 A3t H7gh+SDE Yeh el az, Student’s ftest
Z o]g3lo] EAAEE Tof p<0.05, p<00]l FFolA] §-2
As ASsted

Zut 9 nE
HEefstxol

ETMEZZFE XM ZS| £33 RE
=

Q) B5ol FAEE E2)5te] GM CSFo} IL-4
£ Arhake] TURE W FRA A A FA)/ 23
A& BAS. BA ok 22 F3E) GM-CSFe} IL-del

Sahe AEEe] $Astel YololE st 245
AApshed 0wl wio 4) F7hx] okalAl Eolx) ZAlall A
2] Golel7k Wi F 6o] AhRA WA W WoiA

ezl Alabekalar, o] F A= AlE Eded E7]E A

J

A GAZS) FelE hehldthFig 1). 22l ol &
TR 7M BE AEFe] wjx) W2 feedon, A
Aol %q A A L] Fel g wAche3). weba F4

Qe ﬁ%ﬁ“’l GM-CSF¢} IL-45 FFshdA 742t o)



Fig. 1. Phase contrast microscopy of dendritic cell.

Bone marrow cells were cultured in complete RPMI 1640 medium
supplemented with 1,000 U/mL of GM-CSF and IL-4 for 7 days.
Dendritic cells forms loosely adherent proliferating aggregates in
the presence of IL-4 and GM-CSF on day 7. 4 : aggregate of
dendritic cells. (original magnification X 200)
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Table 1. Effect of HemoHIM on the expression of co-
stimulatory molecules in CD11¢’ dendritic cells (DC)
(9% of double positive staining cells)

HemoHIM (pg/mL)

Surface markers

0 1 10 100
CD11¢/MHC class 1T 494 50.0 375 50.0
CD11c/CD86 36.9 43.1 46.4 45.8
CD11¢/CD40 94 16.8 15.3 20.2

Bone marrow cells were cultured as described in Fig. 1. On
day 6, the cells (Day 6 DC) were washed and stimulated with
or without HemoHIM from 6 to 7 days. On day 7, the expression
of CD40, CD86, MHC class II and CDllc was analyzed by
FACS. Two colour flow cytometry was used to determine the
expression level of co-stimulatory molecules in CD11c¢" DC.
The results are representative of three independent experi-
ments.
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Table 2. Effect of HemoHIM -stimulated dendritic cells on the IL-2 and IFN-7? production of allogenic T cells

o IL-2 (pg/mL) IFN-7 (pg/mL)
Conditions

Control HemoHIM Control HemoHIM
T cell 3x10% <10 <10 <10 <10
DC (1x10" 3x10" 1x10° <10 <10 <10 <10
DC (1x10Y+T cell 62.0+0.0 112.2+31" 2965+35 280.3+8.8
DC (3X10M+T cell 1847+7.1 277108 780.8 583 8445+318
DC (I1x10M+T cell 413.0+47 568.0+2.4™ 2633.3437.1 3368.3+159%

Day 6 DC were stimulated with or without 100 ng/mL of HemoHIM from 6 to 7 days. Day 7 DC were cultured with allogenic
T cells. [L-2 and IFN- 7 levels in the supernatant collected after 24 hr were quantified by ELISA. Data are represented as mean=+ 35D
of triplicates. "p<0.05, “p<0.01: significant difference between untreated control and experimental group.

A o] TAZL} chekgt 49 A EE g DI 244 g0 g SR A 29t TAEE 39 =& 497} 7o) ul
Zb wjokst 3 wiok Al o2 Buld IL-29F IFN-7 9] o F3t F TAHAX ZA¥Hgo v &32 A Hgit}; 1
+ ZAstdd. HemoHIME AH3lA] 92 FAMAE A A ALY Fol v|lste] TAHES] FAREEo] &
(1x1071)F THES P sogl 2o IL-29] Fu)zk 7}8}4l 2, HemoHIM-S- & 7}she] vl ekt A A EE

< 620 pg/mLalEl ®ls) HemoHIME A& AIwL o FU& o TAZ SHANEE AGA £ 571 571
112.2 pg/mLE 2Tl Bl3] IL-29] #ulfe] o 2u = T% F7hssdch(Fig. 2). HemoHIM®| &3 wiok $- 3y

F7h AL AL+ ek TR PA NG FAL A ARAES G B ST LA etost we
AEGBXW, 117D $7F 274855 25 Wzl FAUAE /g Be 58 SALARS A Wk

ulsl IL-29] Bu)gke] Frlsle AL #FdEg $ ot wl gk byl oleldt Axte MFerle FEE0AD A
(Table 2). =3+ [FN- 7y 2v|gx g7 kgt S AAE Ab AlEd ] AEA2)6] o8 A s A Eoll A 2345 £

9 47} 5% BT e Tl usl Fokshs A% Ho A FFRY e TALY FHUSS MG
& % S9dciTable 2). o)2)@ Ak QA AbES) H¥e] & maus Axyeh
A BFAEN E8e SAAAEY [FN-7, L4, o14re] Y A2 HemoHIME 7|44 £ 448

IL-5, IL-10 2]z Z/A 71tk B2 (12)9} Agaricus e F2YY v TAZES AN A IL-29 IFN-7
blazeid) 5% AE(9)] IL-2 ¥rlakg F7M7e A% BHlwe F/H0A B ol THAE FANES 2714

o} g, , 71 EIHE ol Ao vehgeh
1.5 1.5
—i— Control (A) (B)
—0— HemoHIM ol
12 1.2 |
E o9} = o9 |
>
<+
E}’ *
8 0.6 + 0.6
0.3 03
1,000 3,000 10,000 30,000 1,000 3,000 10,000 30,000

Number of DC (per well)

Fig. 2. Allogenic T cells were stimulated with dendritic cells derived in the presence of HemoHIM in the MLR assay for
3 (A) or 4 (B) days. -

C57BL/6 (H-2") bene marrow-derived DC were generated as described in Material and Methods, harvested on day 7, washed extensively
and used as stimulators of naive allogeneic Balb/c (H-2%) T cells (3x10° cells/well) in a one-way MLR. Growth of 72 h (A) and
96 h (B) were measured by BrdU assay kit. —O—: stimulated with DC derived in the presence of HemoHIM. Data are represented
as mean+SD for triplicates. 'p<0.05, * p<0.01: significant difference between untreated control and experimental group.
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Table 3. Effect of HemoHIM-stimulated dendritic cells on IL.-2 production of OVA-specific T cell clone
HemoHIM (ug/mL)

0 1 10 100

DC (1x10Y+T cell 1911.8+42.4 5,002.7+145.4" 5,169.8+18.1" 3,601.2+36.3"

DC 3x10Y+T cell 5613.4%£190.9 11,440.2£136.3™ 9,839.5+545™ 7,805.5+200.0

Day 6 DC generated from C57BL/6 were stimulated OVA with or without HemoHIM from 6 to 7 days. Day 7 DC were cultured
with OVA-specific T cell line (5% 10" cells/well). IL-2 levels in the supernatant collected after 24 hours were quantified by ELISA.

(pg/mL)

Cell number

Data are presented as mean=SD of triplicates.

*p<0.05, “'p<0.01: significant difference between untreated control and experimental group.

Table 4. Effect of HemoHIM -stimulated dendritic cells on IFN- 7 production of OVA-specific T cell clone (pg/mL)
.. HemoHIM (ng/mL)
Conditions o 0 100
DC (1x10M+T cell 113.3+3.8 183.3+6.7" 195.3£0.3" 158.1+2.1™
DC (3x10H+T cell 239.1+42 3376100 367.6+£0.0" 326.1=35"

Day 6 DC generated from C57BL/6 were stimulated OVA with or without HemoHIM from 6 to 7 days. Day 7 DC were cultured
with OVA-specific T cell line (5x10" cell/well). IFN-7 levels in the supernatant collected after 24 hours were quantified by

ELISA. Data are presented as mean*=SD of triplicates.
*p<0.05, ™
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Fig. 3. Effect of HemoHIM -stimulated dendritic cells on the
proliferation of OV A-specific T cell clone.

Day 6 DC generated from C57BL/6 were stimulated by OVA with
or without HemoHIM from 6 to 7 days. Day 7 DC were cultured
with OVA-specific T cells (5x10* cells/well). Cell growth at 72
h (A) and 96 h (B) were measured by BrdU assay kit. Data are
presented as mean+SD of triplicates. p<0.05, "p<0.01: significant
difference between untreated control and experimental group.
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