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Abstract

Angelica gigas Nakai (dangguif) is a popular herb which has been used as a blood-building decoclion
for recovery [rom weakness in the Chinese medicine. Its demand increased in functional foods and
pharmaceutical industries. For its hygiene, fumigation has been used, but the use of fumiganis are golng
to be prohibited for food processing. In order to invesligaie gamma irradiation techpique for hygicne
of danggui, the immunomodulation activily of danggul afier irradiation was examined. The water exiracl
of irradiated danggui showed a strong mitogenic effect on splenocytes in vitro to the same leveal of

lipopolysaccharide (LPS) and phytochemagglutinin (PHA).

The cffect was not different from that of non-

danggut. It was tested whether there was any difference between irradiated and non-irradiated danggui
in effects on the secretion of antibodies and graft versus host reaction in vivo. It turned out that intraperitoneal
{(i.p.) administration of the extract of irradiated danggui for 4 days remarkably increased the number
of antibody -secreting cclls in mice injected with sheep red blood cells (SRBC), Splenomegaly, due Lo grafi
versus host reaction, was also increased after 7 days i.p. administration of the extracl of danggui in mice
injected with allogeneic splenocytes. In these two in vivo test, the effects were not differenl from those
of non-irradiated danggui. These results indicated that immunomodulation aclivily of danggui might be
preserved aflter irradiation. In the other cxperiments {data not shown), the irradiated danggui was stable
in active componenti analysis and safe in genetic toxicity test. In [urther research, the stability in other
physiological activity of irradiated danggui will have to be proved before practical application of irra-

diation for hypiene.
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RPMI 1640 A 2 pl oF<ll o] 20 mM HEPES, 50 units/mL

933 (Angelica gigas)®] 1984 oAl 135

penicillin, 50 pg/mL streptomyein, 210 M L-glu-
tamue acid, 1 % 10°M pyruvate. 1% non-essential antino
acid, 109 fetal bovine serum{(FES), 5x 10 P 2-mer—
caploethanol{sigma)= #7}&ked |lymphocyie complete
medium e 2 AMEslgnl A7)« AREA RE AR
GIBCOe A 35t E e

ulz g=Tel =A

C57BL/6 mouses A58y o A3 & o
Mo Al Asel Y2 7R Ytk EU9 AT
£ A7) A 717) 9 ACK hufler[ Tris-buffered ammo-
nium chloride (pH 7.2), 90 mL aof 0.16 M NH,CL +10
ml of 017 M Tns(pE 76518 A8k oH17).

2 T 7= 0.2% trypan bluelGIBCOVE @4 6} Ao}
al= *ﬂi 5 Alasted o], 5% o)Ak AEE-S FalT

Al et

thyrmudine incorporation method(17E D]%-B‘}"H‘:}.

MTT assay

Fa)g vAe = 7Ts 2x 10°7,/0.1mLAwell 2] s erE
7o) B2 E gt 5EE 7 4 [lac-hottomed 95-well
microplated]] 3942 #5485 37°C, 5% CO2 k7]«
A wilekalalrl wlak & 249l 39, 4l Aol A Eu| okl 2
A 7131 ©}-L-, FBS#} pheno! red?F & 715 =] 2f-& RPMI
1640 ekl 2= w A A7) ¥ 5 mg/mL2] MTT solution
(Sigma) < 10 uL/weltd] ¥l 3 v}a] 44| 2t 5] ulj oFalst)
A E formazans -2 A 717] $15H97 acid-isopropanol
2 25 welloll 100 oL/welld 3 7}31e] muxsla Ao
A1 1082F vbA) gk 18 ELISA reader®& AF4-8l¢] 570
nmel| % 2] T35 5 24 sty vh(lest wavelength . 570
nm, reference wavelength @ 650 nm)}

H4hyrmidine incorporation melhod

MTT assayel A &k 2 2 02 w|azl 245 4 9
sl ol Al zke] 7 3Eke]| wbE A E 2 proliferation B =
& 2A3r] g5be] wiek T 94l 39, 494« 15 ucy
well?] H-thymidine(IT -TdR, Amersham, UK)Z 713}
o] 44]2F ©] A oFg & ocll harvester® ] &8} glass
fiber filter stripsell 4] & <=7]5}3] = [ilterE 2} walel]
air} Scintillation cockiail ZH2t 2.5 mL4 @3 H-
TdR uplake %2 p-counterE |28+ cpm o2 &
AHetarh kA E2 T2 2 E B cell mitogen<] lipopoly-
saccharide{LPS; 20 pg/mL)%} T ccll mitogen<a! phy-
tohemagglutinin(PHA; 2 pg/mLi& 2454 e,
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SHMH =S A Hemolytic plague forming cell 3} 3l JE
assay (13-15)

C57BL/6 moused] abgd 0.2 ek tisheep red

blood cells: SRBC)ME 2 10° cells/mousei 1| 2] vl o oy &g wAY = 2255 MTT assay =
PGt 39 B2E Fo= SRBC T4 14 A 4H 73 A3 Table Lol viehd 23 7o) 600~2,000 ng/
447k 200 meg/kg BW.E BabFalale] A st 2, g = mb2] FFHFEFE Hrialed 2347 vk s o
TeRE A NYE 0.2 mLY B7kFA8 ok SRBC v ZF7) JAEHA SalE = g o g gled)
T"F 349 Zof] mpg-x BlAH 2T S Helslelv}, v MTT assayol| A -2 w7 23 &A= 241 g
A (71070 /mlL) 100 uL$] 20% SRBC 100 nl Z7 A elelly, 27e) v A= B8 F9s H-
£ 05% agarose-RPMI1640-8-41 1.6 mL>} g7 60 mm thymidine incomporation assay® =43 A3k, Table 2
petri-dishell $- F¥ v, v AR 28] 4442 2] 51 ofl 4] B nhel o] hebAl AL B Al %A B EAL
37°C#] 5% CO= incubator=l ' & 24 %k o ekak Zol|| Guin- S AlH TR Aol abAlElA] wkakd
eda pig comp]ement(GPC /702 521212 500 UL/ Hj A =g B Ele) # 22 1000--2000 pg/ml
dish¥ ¢ ar ohA) 24] 2k © vl ksl vl obe] Eadw pl- o)gl.en], uffaf 3ais]| o v Fal o A FH T4l 157,322
aques FHaslm T 5 Aol vas 2] 34 vl T 4485 cpm, FelAl Z=Ad g AR oA = 126,608 %
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=507 2=F7he] 2h8 £ Graft-versus-host magghitinin{PHA) (H35X 2 pg/mlLell-d 344 109,975
(GVH) reaction +15272) 8 o} o} 4 =L opm 2929, B cell mitogen
w &k i viveo 4 2] graft versus host(GVH) 9H-4-& 4l lipopelysaccharide(LPS) (375X 20 ng/mlell 4 2%
F1 moused]| parent ¥]32 =72 o] £] 4] 7] wlg o 24 A 204,040+ 7.976) Bt ohd W comE Hge) 9ok
Fa T Az 99 e ) g ddew dejx A G2 PET A A RS wE 9REE A
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Klein® Park(16)8] #-2 «bql $asle] A A sld 2= 2f7hy] AolE Rell Flew AlmEo)
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Table 1. Lymphocyte proliferation by water exiracl of Angelica gigas Nakai in MTT assay

Concentration ODswCDen
(ug/mlL} Day 1 Day 2 Day 3 Day 4 Day 5
Med. control 014720005 1.136+0.003 0.118*0.006 012210016 0,107+0 008
G.000 015810001 0.111-0.008 0.103+0.033 0.065+0.006 L067-:0014
2,000 0.191+0.004 0.2570.013 0245+0012 00757 +0.005 0.073-0.005
GO0 0.171£0003 0225=0.008 0.206%0.008 0.091£0.011 0.080£0.003

200 0.166£0.004 0183x0.018 0155%0022 0.105%0.031 0.083£0.004
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Table 2. Lymphoecyte proliferation by walcer extracls of gamma-irradiated or non—irradiated Angelica gigas Nakal in

H-thymidine uptake assay

- Conc. H*-thymudine incorporation {cpm)
Sample @ ;
ample Irradialion fug/ml} Day 2 Day 3 Day 4
Medwum control 1176+ 310 3927+ 463 1934+ 237
NY 4000 16443 263 80194+ 2718 98724114946
A gigas R? 4000 15972£2823 76311+ A937 99073+ 90—‘13
N 2000 35531 + 3836 133751+ 8188 20084+ 9473
R 2000 32437°E5754 120841+ 6054 105111 +13405
N 1000 53894+ 3502 147422= 4458 83335+ B563
R 1000 48039:F 451 126608 = 9160__ 903_4—1?“4;11632
N 500 44003 4- 1447 106311+ 7222 7377+ 999
R 500 438741716 90492+ 8461 77852 7338
Positive conirol
PHA 2 81707+ 4628 109975+ 15272 5771316464
LPS 20 204040 7976 126492 3687 266871 3729

.“N' Non-Irradiated.
“R. Gamma-Trradiated,

Table 3. Effects of gamma-rradiaied or non-irradiated Angelica gigas Nakai on Lthe sccretion of anlibody tested by

hemaolylic plaque forming cell assay

5 le Ieradiat Dosage Splenoyies/ Nm‘mbegs of plaques/ Plaque [ormung cells/
ampie Tradiauen {(mg/hcad) spleen 7 10°splenocytes spleen
Contral - - 20%107 80, 102, G5 ( 76) 2171
- - 37x107 9. 18, 20 ¢ 18) 848
- - 49x10° B8, 69, 44 ( 60) 4,200
- - 6.2 10" 83. 96, 89 ( 9L 806
Angelica - Pt 44><10z 83, 99, 113 {102} 5412
gigas - 4 2«10 151, 128, 135 (138) 16,165
- 4 57A10i g7, 101, 81 ( 93} 7573
- 4 18=10° 53, 60, 53 { 53} 3,771
Angelca - 1 653x107 78, 96, 91 ( 88) 7,020
fgas ' 4 45% 1 123, 103, 115 {114 7,328
| 4 8.9+ 10" an, 90, 93 ¢ 91 8,970
v 4 68 107 60, 38, 31 ¢ 412 4,080
oy —— Ao} 2 e el dg whgo] A cheratr] o
woon | AN 1 Al Folebm ARFch ol T A52 Bo} FAEEEL A4
SR Angelica Yol 4] B cell mitogen? 58 & #FAl 2 glo], s
. 8000 | AR WL 2 = A7) o olchn A=) o] lipopcly-
& oo | saccharide®9 polyclonal B cell achvatorE-2- 4% 9]
[
i A5 v o] HAAA S AEE ¥ e
1000+
g7 3 glrke B=(21,22)8) ARl gk
0 SS0(A B=F7ke g E0: Graft vs Host

Fig. 1. Effecls of gamma—irradialed or non—irradialed An—
gelica gigas Nakai on the production of anlibody
secreting ceclls in the hemolyiic plague {orming
cell assay.
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Table 4. Elfects of gamma-irradiated or non-irradialed Angelica giges Nakai on Grafl vs, Host reaction

Grroup Dionor Recipient Sex Spleen wt /body wiix 107 Spleen index
Saline EDF1 BDF1 M 24820307 1.00
F 33730280 1.00
Saline CE7BL/6 BDF1 M 37760+ 1.228 1.548
F 17920738 121
A gigas C57BL/6 BDI1 M T633F1.362 307" -
(200 mp/kg BW) F 867351577 25717
IRY A gigas C57BL/6 BDF1 M 703020614 2832""
{200 mg/kg B'W) F 30280537 2380
YIR. Irradiation.
"p<0.05 as compared with control.
"p<0.01 as compared with control.
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