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Abstract

Study on Radioprotective Effects of Kamisagoonjatang,
Kamijihwangtang and Kamigoonjajthwangtang

Kim Dong-hee* » Choi Bong-gun* * Jo Mun-jun** - Kim Sung-hoon*
*Department of Pathology College of Oriental Medicine, Taejon University.
**Chung-nam University

To evaluate radioprotective effects of Kamisagoonjatang(KST), Kamijihwangtang (KJT) and
Kamigoonjajihwangtang(KK]JT), studies were done experimentally.

The results were obtained as follows:

1. By FACS analysis after exposure to radiation by Liniac, T cell and T-helper cell were
significantly increased in KST treated group and also B cell and macrophage in KJT treated
group while splenocytes were significantly decreased in control group.

2. WBC, PLT were significantly increased in KKJT treated group as compared with control
group after exposure to radiation by Liniac .

3. In histological changes of jejunum of BALB\C rmice after after exposure to radiation by
Liniac, exclusion and fusion of villi were decreased in all groups as compared with control group.

4. In the observation of morphological changes by SEM and TEM after radiation by Liniac,
KKJT, KJT and KST inhibited demage of internal structures such as mitochondria, ESR and
golgi of jejunum cells in order as compared with control group.

From above results it was concluded that KJT, KST and KKJT could be usefully applied for

protection from damage by radiotherapy to cancer.
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S w45 % o) BALB/C AHE HEREMLAE
FroRRiel A T E ol HBEAMX ERHEH
(A FH7 FEANE Colst £ F83)
sl iAW 22x2CE AF% #HEEg 2
FAN BHRE REE EHEAT % Bl F
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F Xo A AEHMES LHE Bastd gRY
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22 ol T
Sample A
howk: st #% < Kamijihwangtang( KJTV>

W% £ % % HE
N (g)

ot Rehmanniae Radiv Preparar 16
T Dioscoreae Rhizoma &
U F o Corni Fructus %
L. 5! Alismatis Fhizoma 4
YoITee Moutan Cortex 4
BN ’F‘ Poria 4
hﬂ’rL i Lveii Froctus 3
11 J Ligustri lucidi Fructus 4
Cuscutae Semen 4

?tﬁ 2y %n Psoraleae Fructus 4
oo Eucommiae Cortex 4
&t Polvgonati Rhizomua 1
[ 64

Sample B

ek PUE -f & < Kamisagoonjatang( KST ' »

" HE
LA £ £ % (@)
K Astragali Kadix 6
LB Ginseng Radix 6
ti I Atractylodis marcrocephalae Rhizoma 6
Ui % Poria 6
i Glvevrrhizae Radix 6
& 7 Ganoderma 6
B OB 42

Sample C
husk H f 1 # 15 < Kamigooryajihwang( KK JT) >

g ¥ 5 £ F HE
3 % Salviae miltiorrhizae Radix 4
g Curcumae Radix 4
g ‘J¥ Paeonia Radix Rubra 4
HOE Angelicae gigantis Radix 4
e (- Persicae Semen 4
# it Zedoariae Rhizoma 4
fL {E Carthami Flos 4
EZR VN Orostachys fimbriatus Berger 4
e E Portulaca grandiflora Hook 4
g & Agrimoniae Herba 4
LR Taraxaci Herba 4
o8 Coptidis Rhizoma 4
E{tee £8  Oldenlandiae diffusae Herba 10
hn sk st ¥ 1% 64
sk Py E 15 KST 42
i & 164
) AR 2 #Es
Formaldehyde,  lvsophosphatidic  acid %
isopropanol %<& Sigma A¥, ethanol® Merck #
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#h, sodium bicarbonatei= Gibco B &, acetic acid
v Glicial #&% & st

B2 E clean bench
KMC-14001),
Co.,GS-6R).
Japan), bright microscope (UFX-DX, Nikon),
SEM(Jeolit, JEM 6400), TEM(Hitachi H-600),
Liner accelerator(Varian Co, US.A.), FACScan
U.S.A),

evaporator (Biichi 461), autoclave (Hirayama,

(vision scientific Co,,
centrifuge (Beckman

inverted microscope (Nikon Co,

(Becton  dickinson, rotary vaccum

Japan), micro-pipet (Gilson. U.S.A), autostill
W(G25 (Japan), titer plate shaker (labline Inst..
.S A), culture flask (Falcon 3024), multiwell
plate (96-well. tube,
disposable pipet (5m¢, 10ml, 25m¢, Falcon) %
svringe filter (0.25um. Falcon)$ <& f{# H & %o},

2h &

1) Watig PR

AF7 gaoja]l A AztE oladdAld W

Falcon), conical

o DAANT L, BEES Rk diner
accelerator, Varian Co, US.A) 6MV-XA & {#H
gt o FAlokfield sizel:=  35em x 35¢m,

source-surface-distance(SSD)t= 100cm Azl 2 3}
Ao, 6MV-XAE HET 15em ZoldA Hg Mz
(build-up)el #Agoz oladia Fi-gmEel
15em FH el ABMAK 5718 E U bolusE #23t
A Kol BH—-3A BEIZE A BH
tEH Ere) RES R B oA A
7L AakA ol REEEK £ SCEE 7t
A HES & e Ao #ite A% He=
HcGy -500cGyell X BiEH HY o2 713 #
o] AT 200cGyE ¥#OZ FYn, RENL
2y HHEEE EZ@std BEISQU AHEHRS
sk 28 MK 2+ 20cGy, 40cGy, 60cGvE 2
g mysidod, o o
3cGy/mino] th.

2) BMERE, M/ RE, AORE R ARE
2olgd maeE Y

BAL/C ¥ # £ pentothal sodium(30mg/kg,
oA )02 MmEEsta vl heparinol 93l

ol o B

A & & (dose -rate) =

T 188 FA7NH23GX1Y4, Samwoo Col& .
WE Rt mMES FERE T Mol &
Mg, KMk 2 ALFE2WFE Finiok
o #etel Minos-STZ % 8t At

3) FACSOl o4& MM % #{mE

(1) B MR RER &

WHE WHE #%£9 HAeE  gHE
BALB/CE HHRFTE HEAZ F MK
sl Scheme 1, 20 M o ol Mg ML
R OBRERS WA, MK EE Y &%
FoH SERCEZE Cav @ Mgiol g9 3l
A 92 staining buffer& A& 8ok, B
HHE S 100 mesh (sigmalell &0 F47)
HAg JRFoz 7hEA £dY #HEes £
sl A ok 15me conical tubetBecton
dickinsom)el &7 o 5¥ 3 Bt M
Foiel g MmAY F EE®S I8 23 i
st 083 % NHsCl e ¥ 6%
incubationAl# AMKE #Mm A HAck A 2
8] kst RPMI 1640-2% FBS (Sigmal®
5% 10%cells/m 7t =2 #B ekt

2y Q% HExe
staining)

i BXEES 2 REE 0-4 TAM #
metd o, K&k BMEMEE RSt PBS
2 3% pi#k3 ¥ 5Smé FACS tube (Becton
Dikinson, U.S.A)el 0.3m¢ ¢l staining bufferZ
%, vortex® ¥ .04 B(1300rpm, Smin)
e £%9 14 ¥ Culture sup.g& 100
5m¢ FACS tubeel % 3 vortexd ¥
dEgAA REAAY. HAHS 134 A
B2 33l ##E #, fluoresceinisothiocyanate
(FITC)-conjugated goat anti-rat Ig F(ab):
fragment 1:100 (Tago, U.S.A) HFE®K 50
7vahed 4083 REEAIFI 2, 33 HHE £ 0.3ml
staining  buffer& Yo vortexd %
FACScan(Becton dickinson, US.A)2 2 17
it

(3) Mt o

gefno] ETE #MEEEL 0.3m 9

{(immunofluorescence

staining
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bufferel 72 A FACS-can(Becton
dickinson, US.A)E °l &84 s, &
kewy 5,00070 Y el Hsle list modeZ &
kI B {rE 9o consort 30 TR 1YL o
#3ae pas AT Datad 4TS
scatter (FSC)®F side scatter(SSC)®  dual
parameter& o] &3 dot plotArol A 2888
IR b oF small lymphocyte A 4 gl
lvmphoblast #isk & B3l 2 F9o B cell,
CD4, T cell 2183 Mac-1" cell¥ =
{gated,%)& HWHs g,

forward

Table 1. Monoclonal antibody used for
immunoflurescence staining
Immune cell Monoclonal
Markers .
_._types antibody
T cells Thyl,2 J1j
helper T cells CD4 G.K.15
B cells D23 J11d-10
Macrophages CDlib M1/70
Second F(ab"): FITC- goat anti rat
antibody lg (Tago)

4) oA B4 % jejunum ML

(1) —# XEBEEME BE

Myt BE B RBE KSoiHS ¥
BALB/C 478 14dA B#EAA BES HE
F g bR WS BIESSY mBmiisidod,
LHEY AWAKO0INE KES F 10% i &F
FEYANBE) 48A17F Bt BEEstdar 126504
Fob Kikd T MAHES AX sietdd Eojs
Aot A ¥ (Reichert Jung)E o] 88t X oj
H MAAS SmTAR A2n gde] IR &
glo]mof HfFAIHOH, ol& 35 T &&olE &
Besol A 128FH ERAID F KB H-E R
ko2 QAL HFd sdol=g XARMN
Foz BEsah

(2) HMEFRNE B2z

mEHR Ba B HAEE FoRRS F
BALB/C #AE 1444 B#HEAA, £HS 4@
yek e HiBlESZ 25% glutaraldehyded 2
o 248 EES VL™ 1 ol F 0.1M PBSE 1

Scheme 1. Preparation of splenic

leukocyte suspension

ICR mouse
Sacrifice of mouse by cervical dislocation
Exvise the spleen out
Spleen
Transfer onto a prewetted 100 mesh
stainless-steel screen
Cut into pieces
Squeeze through the screen
Transfer to a 15 mé conical tube

Keep it for 5 min on ice
Take the upper laver
i Wash 2 times with buffer
[ (PBS wio Ca2&Mg2s)
1 Hemolvsis with 0.83 % NH4Cl
{ Adjust the cell concentration to 5x106 cells/md
Cin 10% FCS-RPMI 1640
Sp]er‘!ic leukocyte suspension

Scheme 2. Staining with fluorescein
conjugated antibody

Ceil culture
} Pool the cells into 5 me tube
Wash 3 umes with the staiming buffer
Resaspend in 05m¢ of the staining buffer
Cell suspension (808 )
' Add 80t of the primary Ab
Incubate for 30 min
| Wash 3 times with the staining buffer
mAb-bound cells
Add pd of Flab)2 fragment of
| FITC -conjugated goat anti-rat lg
‘ Incubate for 30min on ice
Wash 2 times with the staining buffer
Resuspend in 0.5n¢ of staining buffer
IF ~stained cell

iR MRe 2 33 KT ©g 1% 0sO400 28%
fil % BElEsHal 50%, 70%, 80%, 90, 95%, 100%
alecohol 1,11, propyleneoxide 1, I 2 2A1ZH4 7
Katath. AR ##H S eponaraldite EFE
Fujate] 05~2.0m FAE semithin sectiont ¥
toluidine blue® #HEmste KBHMKEORZ BE
Wre pESIYLY o F94E AR o
A 60~9%0m FA HA z2UEEELE BEo
uranyl acetate®} lead citrate® Hfndle] ERE
TR (Hitachi H-600)1 A 75kVE B#Edd B
HS Bz
(3) EEEFREME BE
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mER WE % ANE KpopREE F
BALB/C ##E 1494 BAANA =HBE MM
sto] 4 HAMAK09%)E KK F RIfTELRE
25% glutaraldehydeo Wol 24BH BElEs 9 2H,
Flicd #fgAe 01M PBSE 1ERM KBiee= 3
3 AT S 1% 0sOso 2417 #HBENES ¥
509, 70%, 80%, 90, 95%, 100% alcohol 1,11,
aceton I, TolA 205HIA MABRES AH KK
oS AAE ZgBdA mEAHS gl
AT S 4 HoZE olfsld EE #7ln
jon sputtering coatertioll A ¥4 o2 100A FH
2 KEEstd  EHEFBE(eolit, JEM
6400) 0.2 MKTERE 10kVEtel M EE e HES
#zst sl

M. EERR

1. fE smipel vxE %R

0eGy HHBE S By % 1000 AB g wist
I RN GURARR BMEE RAAES &R dY
Rol i 7t BEROE Astod MiEECr 2
A WA st cell event %7t IE#EFE] wlste =
A wosdr, MENS S8l macrophages
71e] VEhbA] gol BAshv RiEE ol AUTH

WA T cell b #MRE o 2E HEHF
o] HHEfol B3] REESHA EnstR Lfig. 1),
positive cell HERE HMEE, vk FiH, ok
BETH, MkBFhEE RER £4%& 3046%
218 4360322, 56271326 (P<0.05), 4751+3.14
2 Jeh} HER ZF HERd M3l mmatie
W Table 2), ek ME T #HEAFED HEHE
dE EBmME Yehd i

B cell #{kolX = Mgl Aol mkioHB,
sk HEFHEE REFE o] ¥R Hsld Z
#RE2 VeI (fig. 1), positive cell HEL 2tz
57.30£223, 57.92+238, 52.16 125, 581412342
eh B ¥ Xol vt i WH(Table 2).

T helper cell #{tolXE T cell #{ke} [—3}
A el dol RE EWmHol B v

sk Afig. 1), 4538 sk R, MKE i
Wig IREFANA BEESHA BMmIA L, positive
cell thE S £H& 2741£235 2849*+311, 3613+
224, 381314212 Yl HWEEREol thsto] i
st oy HEME YEFUA 9% tH(Table 2).

Macrophage 8t MAEE] Aol husk i &
B, MBRE FH B REEREREo] HERe] H]s)
o]

s

o gEE3}A #Ensl s al(fig. 1), positive cell LLE
& EL 7hzb 15111323, 1631+313, 1614+
320, 162152342 Yept H@ir S AR7E 9l
ol B Mila#tel BUSA etk (Table 2).
Table 2. The FACS Effects of KJT,

KST and KKJT on Leucocytes of BALB/C
Mice after Irradiation

% Positive cells

Group

Li-10 Jiid G.K153 ML/70
Con. 39461218 57.30%223 2741=235 15114323
SA 43601322 57.92+238 2849 31l 15314313
SB 56.27x3%° 5216250 36133224 16142320
SC 47514314 58141234 38132421 1621234

. » Non-treated group.
SA : KJT treated group.
SB : KST treated group.
SC : KK]JT treated group.

2. MR Bt

RO BE % HEE EY BALB/Ce A
MmE o] WA E EWE itd BE
EEREo BMESA amERWBOHZ ®HA
Ao}, sk, WKCE B RELRS
BREmoes WMo w YR vstod HEAUA
B3t (Table 3), M/ ik(Platelet)#s 9 A
vRH E S, INOKE FHIER REMAA AEH
qe WAE YeYA D (Table 4). KK ERBC)
9} # 222 ¥ (hemoglobin)e =5 ¥ kst
o wEAIgey, HEHS JEHUA Fad
(Table 5, 6).

3. Jejunum$ A& B

Matig By BEE REs7) fstd BH 10

Hi# HHES jejunum Mg zEAA  20cGy,
40cGy, 60cGy B4 EHHS 25 LEFH o

H} 8l o] jejunum villie] B %ol YElR T, 453
40cGy, 60cGyel A= fig. 29l R qr¢ 2
o] jejunum villi®l fusiono] ol Fo] WA £
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feE W7 deda villl g 24
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BRE

of

%ol

ojol 40cGyE HE MERESE AHE
Bt A=, fig. 34 YErY ¥
HEattol A YR st K%

Moz A Jeld o, fusionH ol U

%

o Xz
e S

EvbE villi 87 R Ao

Table 3. The Effects of KJT, KST and
KKJT on the Number of White Blood Cell
of BALB/C Mouse after Irradiation

No. of WBC

Group animals (x10%/mm?*) P value
Nor 8 4.7%012
Con. 8 1.0%007
SA 8 2.1%0.26 p<0.01
SB 8 1.6%E011
SC o) 2.32009 10,01

Table 4. The Effects of KJT, KST and

KKJT on the Number of Platelet of
BALB/C Mouse after Irradiation
Group  No.of animals xlO%EiIS'[[l) P value
Nor. 8 596,924 8
Con. 8 1856112
SA 8 34231269 p<0.001
SB 8 22641248
SC 8 3716£215 p<0.001
Table 5. The Effects of KJT, KST and
KKJT on the Number of Red Blood Cell
of BALB/C after Irradiation
Group anIi\In?laolg (xl(g%l/grgma) P value
Nor. 8 78901045
Con. 8 7.09%+0.32
SA 8 7.12+031 -
SB 8 7.05%025 -
SC 8 7.23%0.35 -

Table 6. The Effects of KJT, KST and
KKJT on the Number of Hemoglobin of
BALB/C Mouse after Irradiation

Group  No.of animals Hegg?(gﬂl‘o)bm P value
Nor. 8 125112
Con. 8 1121088
SA 8 11.5%0.78 -
SB 8 11.3£1.06 -
SC 8 11.9+049 -

B ymphacyie

B Centro

Sormal

w7 treated group

B ol B Oony
IS reated grol
B 5T treated proup
B 0T reated grocp

Fig. 1 The FACS effects of KJT, KST and KKJT
on leucocytes of BALB/C mice after irradiation

EE WM L@ B f2o %
B3t RE D Hifiko doid W BE K
SR oo M TAY B aNS PR
FoUHen, BB AoolMe 2 2RE
BRY F yad

oG Gy vEaTEd
Rroup Kroup Kroup
Fig. 2 Histological change of jejunuin of

BALB\C after irradiation
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mekB N, MEKMETE ¥ MRETHNES] HHER REFA RPHR 7

Fig. 3 Histological change of jejunum of BALB\C
after 40cGy irradiation

4. TEM, SEMedl tteld jejunum® JEREAR
B 1t

BREFEMEA
1 B BB HEHS EFHI

ol & jejunume FEEE
b} 3} o

%(N)el EH ¥ o 8o, mitochondria, ESR,
golgi @ MKEME %o A HEIA E

oo gap junctione] FHHIEA HEIY &
frwes MRANS #E7 24 AFE AT
zHoR HAHUAM HEEo

micro villi¥

Woldow, TR HEl HBMEFHJCG
(fig. 4).
ek E EMNS nucleus®E AYFT F

4% #1828, mitochondria, ESR, golgi % i} MH
B SO M HiEwsol HEH vty 8
B BE7 Fdou, e HEk 3

micro

villie) &A= BB 2 o)y gl fig.
4).

MWKPIE T8 WEAFS Bk vale £
2§ ol ## 5 Y, mitochondria, ESR,
golgi 3 #MMESS AN WEHE &
MEE HFA2Y, micro villi BE#E ¥ &
T ¥ B v sto BEFESA SFHA W
BE M 4REmes vdebwdfig. 4).

MKHE TR AN RENS  S£3% gap
junction, ¥ RS #HFE}H 2o, micro villi
i 2 9 EHEHI 2 £RE oA
Zokoh. oo HlH MM ME HiEY ¥ ME
S W v HELEZT AA2Y sk
WMEFE REFA HaAMs BiFsHA XA
t}(fig. 4).

T FEMEE villi
& HRulelx @E s A

EEcol A= EHR
B FIS o JErgm,

WY ZE BRES AR LoZ BESA
i EAEHA UdEw o U(fig. 5), MHKEH
B, WkE RS, MKBEDE e EH
i B2 3t A T} (fig .5).

ol

Control
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KKJT treated sroup

Fig. 5 SEM photograph. Morphological change of
villi in BALB C treated with KJT, KST and KK]JT
after 40c(yy 1rradiation

Fig. 4 TEM photograph. Morphological
change in internal structure of jejunum cells o
of BALB/c after radiation IV % Zé

53 KH#HE Hw#EE ZA brachytherapy
teletherapy 2 F%#® . Brachytherapye 4t
t 9ol BHE 7trkel A GRS E A
B % me onpE SolA Beol ([HHISEMW,
teletherapy = MIZIEEEE (PR HESBREHE
(supervoltage radiation)2 ©}&3%= HiEeZ ¢
e S FRES] RESd B e &
LA, o] el £ad MO MR #
g4 7] (beam-modifying wedge)® [o|@ifE, 2¢
' Rl I o BAEE FRSS W g mlR
B Rl B BoMuItuAM BEREGRES
BAILA71E Aol (FAFT Uty

B 28 @EEY 4 kol &5 KB4 3
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mekBIEE, MEKEE TS X MEREFREES HHR AED RPER O

W oolA MABERE WA Hed, Bo EEE
& B M AR RS Fiol g FHE
A% e, 2 YL Fol i, 5B —iRl
N bk BB MR 2el7ln @
U wat girol o9 EimolY Mk KBS
S8 wiTHE AR (palliative) BB BES
B ORATRES OB QlE ERwE B &9
B LAE 4 sl

g} olEld ke BBl e o
2 EEMg) BETS FHEnSEY, BT &
MR 2 WISIEEG 59 &8N B A7
s #wEPoZAY BEdE Matgez
@ 2 B BRES RENY 948 &
Rimol 1 WEM KBEHkd U HEI @
28] #irsEl gl

Wi #HEY BYds ZftGacute)d iR
(late) ol A", & #wHoZE HHE,
Eo, AR B0 2 Wi BTN REEL
HE, REEE 5570 dlod, He @l K
BIEEE BROI EMT BES TR A% B
BV IIFS SEas ol B mg
BHORE HAE B B LE) BERILE,
B Ba RS BT, W, FEE,
RN BHES 50l Aok

sEEEol A 5 MRS KAME, (LR, K
WME S mAo o mEk BEAR, WA
HFE, EE4r Bhd 4% KiFk 2 MEE &8
@ BEEB®Eo2 ANSHHPP, 2am s wmi§
o wel KEBE, WHAR KEBIZ & HBiE
B, gl s mEBE, i E WERE, KM
ol = A 9 “EE BKAN AF
EHEZ A,

oS @EENE oA BEK SRS vE
OB N HEE JEUE #5 mHo) B
A EREYR AR, olE AHMS EfEMEel A
I RFMeR BEES Folv ARTE FH
Biyoly HREMNOE SEMES BERAA B
e HEsts #Hol KEHolt 2y oY
F @moly BRIV mEe] #h HmmiRo
= fiEdol Hold &% WEs: SRS

KEWeZ HES EEs=dE 94 RAEL
it webA BiFelE FUBKEI REH: #
wE B RS FHBS PLOE I
W mEBERETY Z2¢ ddne HBFRY
o, {LBgEd matesee anmte
BAAZD 2N e BELEE BALY
sl HEPY So] et #HEH A x
=

olo] K 408fEC TMEES @ate B
OB i 2 BEAN FUET AR M
DreRel wEl o}F BEsE AT MM &l
oMo HEM Aol SEMS il

.
T

32 A

Halw vl Moz @HHE XA BHE
MEFHIE Aok EBol, WEHA UME

Bk 89 20880) & AiE Y

weld olBe MA AAS Y MEMY K
B OREAHS JEd Aoz EHEgol o g
WA GsId olE RABEE in vivoollAd W&
o] MY HIZBMS FME FAMKE i, M
B 2 B AL %% 1ameR
#at 4 ct.

A R REZ EHE EARA Ak
Be BLACIREBFEES BT AN K9
2 ERY BHoR EMEM 2 FUEE 2 K
Figeoz A3 HEREZEJAE EHIZ o
B OmMELBe <KKFEERRMADLT>HZHT
e THY EHoB, BHE ME e P
slo] & EEHd ol BAJoR g B
o] EME I Yot

sk el AEEY YL SHRW, B
e HMEste, mRmm, SrEEe AE
o2 FEEREZ VEE #HERE day ™
Wge HEfmgstd REHM, FEHY X
geol AP, WEHE MME MR, WA
®ommER ] aiEel ded® BmEE s
of FkBE, #H Mol ATY, HWAKE
Erpmstel RGN, iEMmEBSE  weEel
dom® HE%e WmEB BNBHMIYL [FE
of MBKFIEFHS HR EWEA HRmFES
o, L, FIKBRANIE &
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10 KBABK GRBHAN KCE H3E F1H

S E Bl WRE MiTE HEsd WE
MEb, WY Aol dedY LETE H
Gushel EEFE. WEBSge MmEel A,
EEFY rHES S, WIFE, K8, WA, L
Bl safgel ded WEEE wE#sed &
WA, WA, LEel magel AT Hme H
MorEstel WFE, WMOE. Kkl ke e
w wiE-e HAESA, widiias, MO, w8
el afgol o™ Lad RE mEEgo] BLK
ol A iR sy UEE R Mg RIfEH e s e
Vi B dkel e

PUE Y MEENY ABS AWTER, B
Wk, el EfEel domt Eile WM
WO@EBRh MRV HEE AEs, M
R, MEgE gmo g FEE BHEA T
KE, fEEER, Wb AR ez’ Ay
HEo &% M RGN WREK LR7 8K
fgn EXE GO, MEEMm, b Ee
wge™ol gtk

B MR D EERECE A& HIfER M

doll Mo (FHE #HE HiRHESGS
Y ¥, A, A, F, B, KM% #

WM, L BT, a5, KB E#
F,oRRETF %59 WREE WWEE #HEY
WHIBE 7 Ee AT Lad AR
Fog w'ol Kl ukSkHb s,
e HatE BT e SRS fEH
% Ao MEHU

pusk e EMERED SIES BMAERE, min
W BEemel Mg Jdod, BEL (1R
L, FOME, FEERS ol dlm, &7
e wapm, HmibRee &Pl e %
We wmiim, AELRE el ol
A3, #e (TREREM, WM K 2
on| HITE, ML RS EMmiEA, M ilige
el o

EREEEQ AL BEME NEESD WK
Wo| gy HHME, FIRHEE sEl, 1
BT ek, ®IE, LE Ee e,
BN W, MERE, FUREKS

Vo, wie HAMBR, HLRE BAREY X
o], Mt TR S HHHR, WENE X

o]

it

futo {

al
=

¥l Qo] Mg MR 99 sy sEre
kg = g Aoz Hol mskstA

X EHAME mHE REFHS FEEZ B
SHigol 7hE RO MR 2 B MR
e Lo E ARESed, —#hes

S Mt vhE ARG ve 2ud mmE
ARz el M matgel gt e @
ME T fAE Qo] AN Mbiv oA
REFESE2] v Re R s Ao
WeTme R Em Mk HBEHEHY, B
PEAEo] (ETHl BrmEk M, Hifl, &,
71eh o] MmatA H=d® olzy Ase
gam e A o8 7FA 2k EIfEA S Fagst
A Hef, BgY o BEE BFAND 4 4
S #eme #HEE TTHLY, ob&E MEEH
o BN MITH MEMY HEY BRE
PR A Boh gt BEESAME ol T K
Sgske BIfFRoERY EFRHAKST RES
T OB BrEmol oig sl 8w #17d
g

Bz A i B OGREBES M RAA S
ol g FEMEE Vet HHE R
(radioprotector)®= 2 A WHH BHIZ <3 &
# M (free radicals)® Fsld #MEE RES -
LB i bacter- um  bovis A ¥
bacillus Calmette Guerin, glucan %9 498
) e Yo gt ey os Fo ¥
2 gL oy A9 wrE A 2§ AlfFH
Eoll o8 EHol HIRE D Yot

Bl M = HEHBBE G JEYE ER
o] £ gaNeo #FEo] MK HEEo| HF T
3, e KEEol &Y, HEol HHEIA
s APPOYozm magg wabd mER
ko Elfi S HBHEScY T2 HHFE, &
SR ALEEE REREN FRRnEeE H5H,
B B ES RS EHEE Mk
08 SR EEE 2 BHK BEd oHA
o7lHE GEREY KT & pkdted F
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mekKE, MEEETS ¥ MEKBFRKBA KNS SR RPHE 1

g 93 gl

ol W¥ BANH B BES dHIH S
d BEHEST Y e whaEEY, mK
B, AErER® gns”, gakes® ¢
AHE F RBHAEYS7 deov, o e
FVe wfE BERO WHE HEEAN dt
o HE FET v A

e AHe Zlel BpolA & mEgeE
(hematopoiesis)®] FE Hrolw, HEHHEE
A2 3 mER m/hiel HrHEEHes o
A ok, Abgel gojME A A Eim
fEo] WEE BEEAA doAdAT, RKEHwG
whES FFIEEN Mokl % HB HS B
AME EMmfEMel Dol olelgd 7o
HRBHAAY BREES RAEBAES Hmsee
EERMEEA @UEHA dA D o

YITE KMk @amkd ERdMe o
20%E zA|5I0 #eet A T @2, B gES
2 null MR SEstR AEdPOY RE EF
R FE T JTT #lecl o Mk %%
FfEe 2 deA o Foidls HZT4 #\in
EEME S BRNSE sl 92 8HAHE o
&3} T dE e CHA] W 1)/ 8
(helper/inducer, CD4+) M}, %/ HB=
(suppressor/ cytotoxic, CD8+)#EiEE = o
on CDh4+ MifgE= HFEE B HZF dEstd
B ARE BEAIIE B slew, CD8+ #
fe el 22 JFIEFHYA MRS HE BRE
g F ' #EEel dE Aoz #EHD U
56,56

olo #EZtd K KEAME WA HTHE
(FACS)ol o3t @MY 4&fih #{e BE
sded, fig. 1614 Ry vhel Zo| HEE B
B2 e HEHS S48 & HHIFIdA
T EBRA MR ZA #Add cell
event %7} IEHB st ZA HAsAm,
5™ 2] macrophagey Bl A w73 o).

Bgtigel o % g BTy FHY B
& WA A kAR Schulof £ Hat#g el
A% T =72 DNA SRl HEEET 653

o BEA® RS2 Hu o, T cell #ibE E
5 EEMHE "Wed K BRAM T cell #be
Mfgel ol ZE EERol YR vsdd @
E3LA #LinstF L, positive cell KL HEBRE 2
T BB st wmmslg oy mmukrd
ERERO] AEMAE BmE JehidE=d
(Table 2), ol # %% @ &S} —KHE
4=

B cell #{tollAe Mol ol vk,
WMSRE TS RERT] HERA wsld 2
ARE eI, positive cell HEES FEBHDY
HERE Alolol ¥ zo]7t Y1 tH(Table 2).

T helper cell #{b A= T cell #iLot {—3a}
A el dol BE BE@Efol ¥Rt u] s
HmstA L, Fel mektES, MRBTHmEE
BIREo A BEESIA #instsl oo, positive cell It
B HERA H3ld RE BWEAdA mwm
o HEMES YA Wdth(Table 2).

Macrophage #{t= #Mfagol slof moki#H
B, kB FHEE RERFe] HEEE v g
of BaEslA #®stg L, positive cell HhEL =
T EEAlM ®matd ot BB ¥ Ao
7t §1 %k (Table 2).

HMEMOZ RFHMRE T B v3o &
T ERiroA BEEIA Ehsdod, m%kE
FHEHBS MEREETESY T cell, T helper
cell &¥: BInfER, msk#EBY B cell,
macrophage & BMEHLR AJ& Lidd &%
B E5dAM RN EHEEn FHAE Y
Bt oleld ERICR K RHKIT wH
T AR R RFEY oW Mo SHRES
HEANAEAE HHE 2 AN BHE B
HE A} FEZF B F BES mEAFL
2 RN AEREYd FRASS 4 & e
o, @ % old 3 HEE Wi WRE o
S #EiTEHoloF ¥ AT gAY,

m# ##ENAE Rotman %% #4EHY i
Sifp EEZ AT HmBE MBIERALE WK
HoMe AmMKES M/ EE 2A Bbsd
o} kb EE, MKRETFHEE REFS K
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12 KBXBR REREARE &% H3E F1N

Fwoezg HAE smEket m Rl tetd &
B Al M inA A L(Table 3,4), Fmiket 3%
Z2H e 5 HWEHY kdld #msgont,
FHEEE JetuA] gack(Table 56).

LLES #RENez HEAS & ST, #3)
MR FHUAE IFARS M FHed vl s
W OREMERM JSe & 5 Uk

B A fERE b SR 4F
2 jejunum® FMAHEBH #ld M e, HHEE H
& REE RrEstzl 9t B4 108 # WA
i HEE ®HEstY 8 RBEMBEOE B
Zalg = 20, 40, 60cGy HBH BHRPEL BT
FHER vidtd jejunum villie K% o) el
I, B3 40, 60cGyN M= fig. 2414 Re v &
2ol villie) W& &7 jejunum villi®] fusion
o] o]FojAH A EHMA HAEZ Ve YD K
74 ZA ¥

oo 40cGvE B HKHEGELE AW X K
B2 BT ol fig. 3904 Yed uled ol
ZE EBREAAM HEH wvild kel MY

ez AA Jvea, fusiondol VENE
villi B2 Ao, =3 HREAA gAY

% & ol FHEA R, #ifke] dojd v
W ORE EWHS od ¥ FEI & &
BEY 5+ ddon, —-BXBHEMSEAMNE KR
B Alole] & £RE BRY 4 AT

EBE FHEMEA 9T jejunume WEAY
it BlEAM: HEHAAY EEEd vdd
#®(N)9 & YEo, mitochondria, ESR,
golgi ¥ MMME So ZA HEHA veiw
©9, gap junction Fo] AHEHIGA JE Y &
fBrmeR Ml ANE a7 24 BE=EAG.
£ micro villie £AHSE A HAAM RRel
wWolzlon, HHRMEETY HEFl BEHJG
(fig. 4). olol vlsh joskwEE BREHLS
mitochondria, ESR, golgi ¥ #EME 59 #
i BiEsmEol BB v BE BB A
Rom, BikME HEE] BEAAs ¥
o #EY #E% ¥ micro villig]l &A= WK
B 2 Aol7l glATHfig. 4). MKWHETE &

HES HER vdd F3id iEe] BES
% 3, mitochondria, ESR, golgi ¥ #MHMES
of FZEA WES MEIA 29, micro villi
KR 2 g HERY vild wENSZ UE
wohfig. 4). MSREBFHEE RERFZ S
gap junction, ¥ FHREE #FHII 29, micro
vill 8 3 B 9A EEFS & £RE B
Aoekkr). ool ®lE MR REW HiEY 2 M
e it vsld WEHREST AJo m
KREOE B WA ¥adME MENX
F5F A ohfig. 4).

EHETEMEY villi BEddEs FERS
Hulpgeln HESA EZISo Jstwn, HE
B RE RN ABLOZ EESA BEK
fEks ol et o, mekiHE Fi8, M%REF1o
HIB, Mk RE WEEF ECE EHENA nE
s fig. 5). olv —MNEB HHME A KE
A vdeEd AN ZE HREE UEHYoEH,
BAES A Bk IBKE jejunum villis ol &9
fusion® #HE BHcl e oz BRErh

B e HEE A nskIIE FiBe) HEE
o] MM FHEY HAEBEDT KEMNHOE LEG
S hBol FR M B EHY BA3E
#Q 7eel BE Rk £o2 FHEIA- M
T FiEC] MEMRZ JEY Aoz Holr, o
= OMEAE WA % 109 #o EEMY HREE
Mt BAEHE e MUY ojd KR B
HEAE [ % FHENA HRL o Rl &
Heg B,

& o

J

o

.

V. &

&

MERPYE T, MKW ES L RE FHE
B9 My BIEA WA HEE RBEMSE WHR
3t Y 22 FART dAY.

1. BUHE BHk B %R Ble &
HHBEOE V8 BEES ML E HEHS 9sd,
MR E FiB WEBS T cell, T helper celi®l,
mekFiE WEBRS B cell, macrophage’t Z+%
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MERBFESH, MRBEETE 2 MekE FBMEA Wl HAEH ZPHE 13

HEAUA Eins At

2. B MEH® Mk WE huski g,
BB FHEE EEdA BREMWez HldE A
Mk Mol oisted FEMEAA EhAH
.

3 EHEEMEA 28 jejunum® FKEEHY &
kol & HEGAfol A HEEEfo vl 3o
villiel B2 7% 3} fusiono] A Al vEbwdo)h

4. SEM, TEMel €% jejunume
Wiol M MRl v dto kM™E 15, o
ok S, Itk EH RS2 MR AT
¥ HEEE Es o

LLES #RE Rol nmkrdH Fi, Iiuith &
O MR FHES-S  HSE BIEH KL
A TR Aoz BHEEY, S ik H

=
2 E

WREAYYY

#gigol MRMY Aoz Jehvt, M o#H gt
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