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Protection of Mouse Immune System by a Preparation of Herb Mixture
against Whole Body Irradiation
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Abstract

A preparation(P.P-I) of herb mixture was designed to protect gastrointestine, hematopoietic
organs and immune system against radiation damage. The herb preparation was water extract
of herb mixture(Agelica gagantis Radix, Cnidii Rhizoma and Paeonia Radix) added with its
polysaccharide fraction. In the present experiments, the ability of the preparation to protect
hematopoietic and immune system was assessed in mice irradiated with ®Co y-rays. The
administration of P.P-I increased regeneration of blood cells and splenic lymphocytes in
irradiated mice. In the administration mice, both B and T cells of lymphocytes were
repopulated to normal level following irradiation, the response of repopulated lymphocytes to
mitogen was recovered and the production of antibody against injected antigen was increased.
These results indicated that the preparation protect hematopoietic organs and immune system
against radiation damage, and that enhanced immunity. Since the preparation is a relatively

nontoxic natural product, it might be a useful radioprotector.

(Key words : radioprotector, herb mixture, immune, hematopoietic)

*Corresponding author



1. A2
WA 2
WA o] gol b

7b 3ol AL o,

1949\ Patt et al [1] o ]3] cysteine?] Woay}7} RHarw o]
T YHEAES WEeR FAHAY [2~6] . 2, o]d% &

%4 Wil dHoR olgnA Zagrh 1 F 198044
TE wWodzEEAd 2@ oW . 238l cytokines)7} A AW A], o5 F interleukin-1, tumor
necrosis factor, granulocyte colony-stimulating factor % glucan ©] T& o]z WALA A o]
2 A5FHE BT [7~9] . 2elv o5 A ol&edx g FAYEC AVIEAT o
EAQ ez YAel thFe] cytokined Fslolw Fd) AW FEE fAs7] P 54
o W% Alal, Eet ol cytokine® old] FH7F 4Bk A4 A5 EE olAlal] wlwol
Sty e T E5H9 cytokines g Fosiulate AAlYolA] 3= A 7|E 4 flgh o]
o) ofali AU o] RSIAES AFale] cytokine FLdlt ¥

o 54
w3a1 ik (10, 117 .
+

g, Aol o - U A X B S ke 540 A flowA aav) flsd
AAES ol gshz ALY D44 F ek A4lo] nxma gk o]eh A2 A AJF
A 5 AAZL) WA Lo gs) e FRFo T

%
BQATel M AR Al gleia 1w A, * &
5|2 Z)A wAe] FRUR AR vavhis g FHslel, WA g

o] wzkste, 1 el 9 3
e TEAoR FRT 5 Qi Aok BFLL AWsuA stk Feldte] w1y gA
of AHgEE AFATS WAOR (15 16] WA A vholA] A3t gut she] AF/14 %

= |22 A 5l WAy 243t o d9AaE veoR 99, Ay, mMztek
:g% 2AAEE EEST B A B *ﬁokxﬁ 3 2= Wdts miks g4
AT dgter T - AN WE Ao Yehus 5 8 A e S5 245 Hrksh] s
o] 4Gyel WA 2 ARG A el A 64%%144 A, MAgH e A, Hxae ofd
AR, A HgEmTe] & 8 FALAY sl v

A§ a2 s‘ﬂj_oﬂ A

#ol AHes C7BL/6 *ML d% mf&w%wa dlA WA AMgg S 54 (SPF)
L7b 22E827C, 557F 55~60% = —,TX]th o} 4=
2A17F %-‘HE zAE e 874 o) qu] S0, TEA RS 22 A Qo] Bl

22 A5 AZ
39 F7(Angelica gigantis Radix), #-g(Cnidii Rhizoma), #°F(Paconia Radix)& A4 3s}o]
T v 1] SRS ekl 2413 AR &9 H L ES A7 dEeE 200
&

gol Al 10871 AR A1 A5AL ofafsle] 4% 5% F
o 20%e] 2HYRAS shefo] AxG £YBL PPIoldt sar Awz Agagth



F AR AT A Al Co-60 7mka ZAIA AL 04319 4 Gy
(A g 1 05 Gy/min)E @& A whal A4 2Alskg o

24 v|F P By

AR AFGz= JPYAZ S 70% ethanol= HEZ 2EF F u|ge RgHow AHEs)
o] A% Hank's balanced salt solution(HBSS; GIBCO)o] %31 petri- dlshoﬂ A AH F, 5%
FBS-HBSS7|} &7l petri-dishe A, Avd <8 2= AL d H Aoz A MEE
REAZl ok 15872 AAAA ZATHU-L AAF F 1500 rpmej A 1057t
Qe HAI7E A A 9ste] cell pellet2 ACK buffer (Tris-NHiClyol| <&
F FBS 10ml-S- H7lstdth. g]ar HBSS= 23] A& 3slal trypan blue G2 oz 4holgls Al
5 Al & AR A s 243k

f
o

=
oA B FAEY 4 Y ZAE Um s zﬂé}ﬂ oste] WAFA AL A AH )
=
=

26 W3 W A=Fe] AN 4

7o) 47 AAE 4P Snhd o gk AR Fol 1 mg/mouses] §FO2 WAL
A A A 3643 TRl AL 12403F Aol HAUR 28 FASIAT e AR R4 F 30% of
dol ARE BT, QR GUd ARzt ARS Frhe 2 FAE Stk BA
ZAL T 4, 14, 21, 79A00) AAE HAAA NGS Aol wA Ao S BeAANL
= ZAFA

27 AAAHAE XAl subset A (Fluorescence-activated cell sorter; FACS £ 4

WAL HF 5 gz ato] ofi(subset)d 3]E b2 dolm 7] fdte] WA AL ¥ 14U A)
247 o) A HAHIEE 2l ste] FACSE #4319tk fXFTE trypan bluez 443}
Al Aol MESE AS3E §, FACS medium(PBSe| 0.1% bovine serum albumin3} 0.1%
sodium azideZ 7} Z)o= AH3le] 7+ tubeo] 10°712] A ¥4 23] B39t 1A
Ao v Eold AL =] 98 FeyRIN/ IO blocko & CD16/CD32 antibody(Parmingen)= 3
7}8le] ice bathol| Al 5&3F XSt Th 1 Foll 7} tubeol] %A SfarAl s A A dlgE ©d
28 FAS A4 H7rete] ice bathell A 40&3T A ekAth A AHS-H GASEF A= B Al
5 felA+= anti-IgM antibody, A T MXEZE ¢34+ anti-Thyl.2 antibody, helper T A3
Q&A= anti-CD4 antibody, cytotoxic T M| X & 98| A+= anti-CD8 antibodyE AF8-31%.2.H,
+ Pharmingen A|# 2 24 FITC(fluorescence lsothiocyanate)-conjugated antibody o]t} E X
FACS medium© @ 29 A% 3}0] FACStar(CULTER, USA)=Z Al ¥%w A2l Astd vl
FEIA Y S AE Foz FAsH

|

l

o o m[m



A (proliferation) =4

N
®
o oH
[kl
4 E
ml%‘

87 A AHE AP SetgH o Stk AlE FolE 1 mg/moused] &0 2 WAL
A ZAF A 36A17F L ar 124120 Aol B R 23] FARSEATE 2o Ak A & 303 9]
ol AlsE E4U FAbstar, Ad=R b Ad5A r AlsE F7FE B0 FARE T AR
FAL F 4,14, 21, 479 A AHE SAAIA HFo 2RE BEg ©xe] mitogen(LPS, ConA)
o thgt wkg-o w2 ZF2A(proliferation) A Lx = 3H—thymidine (TdR) uptake Wy o2 =43}
B A 25 96-well flat-bottomed microplate(Corning)2] 2z} welle]] 2X10° )R FAu X = 8] A5}
o] E&sbal, LPS(Sigma) —12]3l ConA(Concanavalin A; Sigma)E Z}z} 3ul==2 71k ¢ 37T,

5% coz k7 o)A 22 Feb wjokstgdh ek 3 well @ 15 1 Ci¢ *H-TAR(Amersham)2 7}
gk 5 4A1ZF B ek T3 cell harvester (Inotech)E ©]-8-3lo] glass fiber filter stripell A X E <=
AstAtk. AxE filter paperE scintillation vialo %71 § scintillation cocktail2 23 J

-scintillation counter® °H-TdR incorporationd =& cpmO = =743} t}

20 AL 2AF AFNA T AHE 273
AR 2AE Al AokA 9 2AES AYste] dAAd sl nAl= EdE A AH 8
E A%y F 6entdHow 3kl Alg Foli= 1 mg/moused] §F O WARE A A
A 12A17F Aol EAY R 23] FARSIG T 2 AR A & 3033 244 7F 9o
F7t=2 524 Ul FAEsk T

A 2AF § 1445 9] Aol T-dependent antigen?] DNP-KLH(100ug/mouse)-2-
gk The 4d, 7 149 F ket A] APl FAS stk AL 70T AA
7l 22 @ ELISA=R AV &9 2 =439t 96-wello] &2 coating 3+ $-
B A)S 7+ wellol] 7hsle] dAV A7 &dst AetAl 3 thS, peroxidase conjugated
anti-mouse [gGE %1l ABTS substrate2 o] T2 A1Z1 th3, ELISA reader= 405nmol A
5 S4stath

BTN

033
el

-

i

3

—
[
~
a1

ool ag
o 2

w
oi": -
T e

>
£ o
£
n
o =
2
)
W
4 W
Nl
ojl =
ok
Ol |
ﬂ ol
bk
32
lo
N i)
&
o
Ir
o
X,
Jou
FI
ol
rr
0%
A
(T
32
o

-
©

N
£
=l
o 1
ol

%
2
i‘—'ﬂ
)
m i
-
lo
of
H
G
aq
U
s
rr
X
X
rly
)
50
iy
N
(.;J
-{ol
Iz

ok s=gs e o] ﬁfi 3= 7FHA x]iﬂg;h:}, ]Eﬁ& 3] 5
A B kS w &% (neutrophil), w37 (monocyte), & Ak
T(eosinophil), &7 (basophil) =¥ thzate] v3] F<lh Qigﬂre HYJor(AgnAA]), &
3] YX(Fig. 1B)= 35714 An|g 2olE Holthy} 553 % PP Solito)x] AA714 3=

.
2
R
o

i T
i)
i
et
e
=
&
m i
e
>,
ke
OfN
4
(2=

FE YA 22 & FA48 At on, 1Y FRE AAS 35

E!:]__ H
FdS WATh Fig2olx W PP-I2 H45FAME dtdAle tzatel Hl&) f2]3t7(p<0.05)



WARA Z2AE & AAAE A WAMEE ol R BAGE A, AR A O
A § A7A7AE BAIE 9 T X9 FEo] =53] Azttt shde] PP-I Folilofx
o] Hls BAlE B TAIRE] 3lEo] FAS Egtom 47AAd = A Azt FEo= 3
HAe2 &4 £ Advk(Table 1-1, Table 1-2). 2yt TA|E 5 CD8A| E7} A %3 3]H-2 W)

(5]
=
o%
>

S
N

A AANA AAME B4 3B A u
AE WA WA o) Be BAE A

¥ SEAQ LIPS ¥ TAX A5E2
1 ConAd] wigh whg-gd= = Sgstitt. LPSel Ul vh-e54 4
<

I WALA ZAF & 49, 1425
Lyt thFig. 3A). ConAd]
gt wheEg At BE Aols: mMolAt RpARE WAk 2AF & 1404)9) WA e

| tizstol Blal PP-I Fojtoll Al 7l (p<0.05) Viebyitt.(Fig. 3B).

|
~

1o
=
18
=
b
1o
o
°
=
BN
N
o
=
%
iz
=
i
£
N
o
X
B
RY
5y
A
=
o
&L

gy
ox,
o

35 WAL zAF AFAA FABALS 54 &7

WAL AL - 1445 2] Al F ol T-dependent antigen FAMRE T2, L4 7]7F &
st FANAL Axs S 1 2H, FAFA & 7dA 1gG Frt tizatol HE) PP
ol ol A o] & (p<0.05) 7= Ti(Fig 4).

4 w3

WA FA 9 WEAE gREE A% A 2 BeeyA adEn 2L RAg 47
mAow A7se] gou), Al e A B4 WMol PgA olgolt FAS nAY
Aokt e AABES m4e] Aw ENG PAGS YA or], 4% dAyel Ad 5u
of EahAeIth webAl WALNAINE oY EE AL GRS b D] Galso] gt

Q.
AE 9 37 59 &3 e [10~14, 17~19], BAE H|E
o Al AME R 2L Al AR, AA S, AAUEE, QA SH, AvE 2 S8 Fo axut &
HAo= Husar Qv [20~24]1. AFAlAe] oJg WAMW S Fije =
WAZ 59 A A7E A= glon, 287]e FallgEaied &g A7 FE5

A

e
X R
-
2
X
fr
yusl
<
>,
2
o
gL_v
il
o
)
=2
ox
BN
o
i)
=)
A
BN
et
e
i
offl
>
2
oZ
fol
SL
N
o
SL
£
ol
=

g, Watef o A7EA Aok £ 2= EPPDE AMdagon, A3
ol
Py

A 2 B ATE ASERel ARFAT ARG o FYHAL.



(A) White Blood Cell

_, 10.00 *
2
. 8.00
&
'E 6.00
£ 4.00
8]
§ 2.00
O

0.00

0 10 20 30 40 50 60
Days after Irradiation
—&— Irradiation Control ——P.P-I
(B) Lymphocyte

_ 6.00
~N
¥ 5.00
S 4.00
€ 3.00
c
8 2.00
S 1.00
St

0.00

0 10 20 30 40 50 60
Days after Irradiation
—&— Irradiation Control ——P.P-|

Fig 1. Effect of P.P-I on the regeneration of white blood cells and lymphocytes.
* P <0.05 as compared with irradiation control group.
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Fig 2. Effect of P.P-I on the repopulation of lymphocytes in spleen of mice after
irradiation(4Gy).

* P <0.05 as compared with irradiation control group.



Table 1-1. Number of lymphocyte subsets of spleen cells of mice in flow cytometric
analysis at 14 days after total-body irradiation with 4 Gy of Co-60 7y -rays

No(%) of No(%) of lymphocyte subset(x 10%)
Group spleen cells
(X10°%) IgM Thy1.2 CD4 CD8
Normal Control 76.2(100) 44.7(100) 29.1(100) 15.9(100) 9.98(100)
Irradiation Control ~ 43.7(57.3) 25.96(58) 8.3(28.5) 4.59(28.9) 3.5(35.1)
P.P-I 66.4(87.1) 41.4(92.6) 11.3(38.8) 6.97(43.8) 4.65(46.6)

Table 1-2. Number of lymphocyte subsets of spleen cells of mice in flow cytometric
analysis at 47 days after total-body irradiation with 4 Gy of Co-60 7y -rays

No(%) of No(%) of lymphocyte subset(x10°%
Group spleen cells
(x10° IgM Thy1.2 CD4 CD8
Normal Control 55.0(100) 32.2(100) 22.3(100) 11.9(100) 10.0(100)
Irradiation Control — 34.5(62.7) 19.1(59.3) 11.5(51.6) 7.2(60.5) 4.2(42.0)

P.P-I 52.0(94.5) 30.8(95.7) 18.0(80.7) 10.2(85.7) 5.7(57.0)
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Fig 3. Effects of PP-I on
irradiated(4Gy) mice.
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* P <0.05 as compared with irradiation control group.
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