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WAL ZAM 93] $Ee RIAEL orlA
& Boleh o[gge uhgel Aol 2L
T4 Qe AEY ZeA o], FAHA A%
9] tumover AIZF, ¥ ZAY o F o HEE7H
A4 239 A} g gE + Uk
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BE 2 WE dE geME g8d ¢ Qo
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of Wgo] e Heg 4uid ALAE 59 A
2 A3t AlEe FEE7} Yol Aot} EF
ol MEY ZrAE sinus® B} o} A,
Afay datede I¢g Hal wsts ezl

Sams™& WAHA FAb) @ whe AT B
THstE #Fe7] A8t 2,000Re) X-4g 2A
S ZAAE ZFA LT 43 gAY
Y 3F 6~9F7Ae A s8] AFsiga o
Fo B2 dHFA o]FoiXA Ftm ¥ v}
F204 233 F5e WAL vgidan
Atk ElNaggar $2/& wl$2& thEZol 1,000~
10,000rads®] X-d& 93 AL T FxAMA o
1,000~6,000rads = Al & AL QY 25 24

HE7F ZAHRE Zxsigorl A4 fEHey
3 JEETE 2AMAFo| BE4E Hojdda 3§
ML 53] 5000rads °]4 ZAIY FANME mega-
karyocyte®] A 2 FHol AF ool @
ot Baustgd

Till# McCulloch®& 53] #9571 52 2o
2 ¢4 SFAEE B39 PAA A g
TFAEY 287 H/PIHS Ruddy. o
WYL AN 24 249 287)5 8 23
F4F HIbhgolr] d ol WAL Al @
WolgZe] A58 ¢ F e WHoz Bo| ol
5o} $ith

AR ZAb] dj@ A9 wojAlz oA
%E &= 88 EAo] gtk o]FeA thiol groupdl
&3te HOZE cystein®™®' 7 cysteamine, 2517
cysteinamine, "> AET (aminoethyl-isothiourea dihydr-
obromide)®*'"*® 2  MEG(2-Mercaptoethylguanid-
ine)®**7} oo 2o WR-2721(S-2(3-amino-
propylamino)-ethyl-phosphorothioic acid hydrate)'**
BEEMo) shdEo) 7h¢ ABAA B5EAR Q
AL Joh = Fg XHF JYEEZAE thiour
ea, thiouracil, dithiocarbamates, dithiocoxamides, thia-
zolines, sulfoxides®} sulfones7} §lc}. 47+

a8 FAEME oA, AFA 2 3FA F
o] 1e1] ]9 catecholamine$] epinephrine®® 3}
dopamine $¥ 7% AR ZALE We vl X9
AELE Eole oz dFd. 2 oYdx
serotonin, *) ¥ 244EH, %) cyanide,® prostagland-
inE, %% Q4558,5.8% uga p ™ ug
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53] YA BoAE BAH RAEA Fodse
Aol tg EAAIATT HHTL S olF WA
PojBAL Ngol AT} AN B 4
ge Tz RE BRIt 2Roz AT} Al
Ao adoE HAESF S AN HEA

WAL wWojFlz 1 NBAARE Eole WHeR

A77 932 ¥k 1%

ol WAL WA ES W7 HE A3 ¥y
2 QA= A WA AR A7) free radic-
alsE EENINAY x99 AlLF AHY
%, £34¥ disulfide bond®) ¥4, DNA 4 7t
dxoz2 AN AY cell protein® 2 FAA
ol o) de FAEACN WojEAo] FA@FE
gotn AgEoA 1 o oj= ¢ JATte g
' o7 Ag 49 4 9 A g 0eesn

53] FI2oe olg WAAEE Efde A¥
9 WolA & AHEE wrdg AT 5L W
AR ZA e 440 A7 W E&3= B4t
Zo| B3I Ut =, Benova¥} Putev’E
AET, serotonin® ATP¢] 37}%} A& 7HA|a %
AP o]l 538 B33 vl AET +serotonin®] 7H3
F& E84anst dvke A& WML, Langendorf
%0 n}.e20]X serotonin HEFAA BT} sero-
tonin® adenosine triphosphate, adenosine monophos-
phate® E431= RO| serotonin TEAMERT O
F A Boladyt ATk ATk Floer
sheim® Floersheim®-e cysteamine® zinc aspartate
g 44 WAIAHE ZANEE vle29] LDee 8
GylM 13.25 Gy2 Z7lEdz mudgn =%
Wang® Hasegawa™ & MEA, AET, serotonin®]
@Al 800R, 1,100R, 1,400R RAME vhe-20A
94 A& B3Fgo] Jge FANY2Y o8
FAe XS A% APERE de vk
WA o) A gol we} 33Egol v A3l
Yehez g4 Agd Age] gl ddch

ojgto] 38 d WAL WEAL I FFHRE
2x A X8A] AGAES g dejadE
Foln BWo7ldg ¢ux AF7HA F8E A7t
olFAHLNE BT diFfo] AYAEE A
gaoz2 wudol Idde e A7 deH

E HAYFENN 9 S8 AFE SEoU Al
A gAldE olE BEEAY EAo| A Yep}
€ 2AAE UAh®

BA aloet %29 suz AMYE vET AA
g Qo)A qgx, T FFGoz AHEH
Stk MM 2 Mg 7152 BC 1,5000d4 ojwl2
2 20 FolE 4= 9lon ¥ 719A 44
71e}  olZ®W IgojxoA Algo] HAFIE ]
Hippocrates?} aloe® Y3 B2AIZ AMS3I9 1, (2
gloj2 Ex,9 AHAQ! Dioscorides® aloedl thd
Beo2A AP E, BAF, A, 55, ¥y,
2%, % 5o 29471 UL 71E8 3. 9]
oz FZ fuete] UiREX 9 $Eiele]
&8 % aloedll & 7150 Uz A
odx $E50] Uch 1™

Aloe® Y D%Y € ARAFOMo) xga
FH7t Agol ¥R o aejd FHAY &
.9 gotas,® gPuy 14,2 gdz 5
7}, 74%) bradykinin® £E3} AE 24,9 J@
2 Ao Wg a3 ] ¥AA Ak A &K
H 502 cobalt60 Fotd Al 2E& E7
aloe & &9 aloectin® aloe BE Fojgtozm
AMd ZAMZ Z4AE W8T 5§ A58 3EA
Aoz Pk 22 olF aloer} WA wholA)
22X go] Adwrte tFedME ofF rmd
vz} gtk

ojo} A WAHA ZAle) tlg aloe?) WolAlz
A8 aAE ¢uA v 2E 0]-831 cobalt60 7

upd Z24F Al aloe® FAROZH aloet BHS
2o AEg AT ZH PAH) WP 2
YA TS BAE dRE Lolnwna X YL
A st

A= U

AEESE [ B HYoAM AHEE 5L AF 68
3, AF 25~35g9) ICRA =7 vl¢-24rth
ARSALe AUexE 0THAE #AsHeH
AU ES AN (HFFA A18)9 ARE F
EEE ARF4 AR
Aloe vera2 :aloe ¥ "FA California
Food Inc. AELZ 100% aloed] AZETZE T4
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slen o|& FHyol 43t 100mg/me] X
2 A3 .

Aloe vera®} 50 : aloe T 19 13 500mg/kg,
BW.eoz 3o EdE AHgsld BTFRA o

HIARM ZEA} DAY ZARE cobalt60 PR &
A28 AMRsle] AAZFAL oy B 2AMIF
& 2 E A 50radselATh

MES A AES AP AN E ofdlig 2
o] aloe¥%-8%(Table 1) 2 FA7](Table 2)E
gajstod A vhgzol] WAL ZAME ojdY] AYES
& ZAMEY ol 2 0YAA TEHAC.

Endogenous spleen colony assay - Endogenous
spleen colony assay= Till% McCulloch®™¢]
o Fsto] Ao HFTE ok Bl H
=0} A8 3t Table 3).

HIAFA ZALE 600, 700 2 800rads® Z =9 =t

Table 1. Experimental Groups According to Aloe Doses
for the Survival Ratio in Cobalt60 Gamma
Irradiated Mice(700 Rads)

Group Aloe dose No. of experimental
{(mg/kg, BW.) animals
Al Control{0) 32
B-1 250 31
C1 500 29
D1 1,000 31
E1 1,500 20

* : Mice were administered with aloe P.O., once daily for 3 con-
secutive days before irradiation.

Table 2. Experimental Groups According to Duration of
Aloe Administration for the Survival Ratio in
Cobalt-60 Gamma Irradiated Mice(700 Rads)

Group Duration of aloe adm-

No. of experimental

inistration(days) animals
A2 Control 19
B-2 7 Before irradiation 17
Cc2 3 7 // 17
D2 1 7 4 21
..... E21Aftermad1anon20
F-2 3 7 4 19
G2 7 7 4 20

* : aloe administration dose > 500mg/kg, B.W. orally, once daily.
* : Mice in the control group(A-2) were not administered with
aloe.

§-2o) AAZAVE D 10¥0] AAEE o428 &
AAAAM ¥3& H&38 1 Bouin's fluidd] 2AAIY
5 colony & AAHFig. 1, 2).

Exogenous spleen colony assay . Exogenous
spleen colony assayt Till# McCulloch®™ ¢} 3
o EaHn APTL ot #ol o] AP}
At

2 9y osr Zo] AgsArh

Recipient PFH-225 F40]2] #7] Aol 950radsE
HAAZAAIZIL donor PHE2E WAM ZAME T
A e AN g2 dEdN 58 AFH A
Hank’s balanced salt solution®] #-&AIZ k. F-FAl
A FFAEE EFAWIE &3t FYAESF
€ Al o] 471 5X10° cells7} THE £A(05m)
< tail veing 3 recipient vl-$-20of A A}t
$rh. aloew Table 49} 2o} 2zt Fo 2AMA 1,39
T ZAE 1,4,89% R340

BAMD ZAYF 104 AYFE 7 ZoA spleenS

Table 3. Experimental Groups for Endogenous Spleen
Colony Assay in Cobalt-60 Gamma Irradiated
Mice by Aloe Administration{500mg/kg, B.W.)

Group Duration of aloe adm- No. of experimental
inistration(days) animals
600rads 700rads 800rads
A3 Control 15 15 15
B-3 3 Before irradiation 15 15 15
C3 1 # y 15 15 15
S R S
E3 4 7 ” 15 15 15
F-3 8 y 15 15 15

Table 4. Experimental Groups for Exogenous Spleen
Colony Assay in Cobalt-60 Gamma Irradiated
Mice(950rads) by Aloe Administration (500mg

/kg, BW.)|
Group Duration of aloe adm- No. of experimental
inistration(days) animals
A4 Control 18
B4 3 Before irradiation 18
C4 1 ” 20
..... T
E-4 4 7 ” 21
F4 8 »# ” 22
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A 23] Bouin’s fluidol TAHA colonyd &
AAJHFigl, 2).

T4O4MH| O|EE XA} : 600radsE wH$-20) A
AxAY dloeE FAAIl ©E FFAES o
A o] st ZAMIAH. '

AYZL ol Bol Uyo] AAEFHAHTable
5).
WAL ZALRE 7 ZolM 5~6vtelE FAF ¥
WER FFE ANFA AN F719 GAA
REL s 7 £ A4 3007 AESFE AoIA
23389 G449 o8 A A (chromo-
some break), HHEA HG(chromatid break), ©l
% 94 (dicentric chromosome), 7% YA (acentric
chromosome), ¥H(ring chromosome), A3} (pul-
verization), Y4AF o] (aneuploidy)5& Hole
A 22 FAHFig 3~6).

AN4) 23R oS3 2ol APt

oAy FFAEY FNE FE} ASA col
cemid sol.( 10#g /m¢ )& 0.25~0.30m¢¥ B3N F
Atk 1A WA L5AZE AAEE oheE
SAAA & dEITNA I8 phosphate buffer
solution® 2 AFHAYZ Mo} ol AFH3A
o] A#H-84-2 800~1000rpml A 57t M EEF
FE9E& HA oL FAHFEY hypotonic solution

(0075MKCH& 931 F{AIE 37T A 20~40
4 ARAHE Yok MIF A A4 EE
H 429 vy E2 AFES methyl alcohol
7} acetic acid7} 3 : 10154l 4191 LAY L Yol
ANt YARYE 33 o] AAYPL 23R
d ¥ 3F4& HeEl 4d4g 7HA L slided] 3
‘A AdAM DAY BZE slideE 4%
Giemsa solution® 2 30%-3t Y §F v 73 stol) A

Table 5. Experimental Groups for Chromosomal Aberra-
tions of Bone Marrow Cells in Cobalt-60 Gam-
ma Irradiated Mice (600Rads) by Aloe Admi-
nistration(500mg/kg, B.W.)

Duration of aloe No. of experimental

Group administration(days) animals
A5 Control 10
B5 3 Before irradiation 10
C5 1 7 4 10
..... B R e

G o] 3 g H N

| =X|8t% ZA} . Endogenous ¥ exogenous
spleen colony assay®] Zt oA 3utely ¢9] &
st} ¥ =S W 10% TE2LA 1Y, €3
FAL AXF vty 2AFHE PHEY hema
toxylineosin@4-& AlAsHn FeAn| st A
Wz g HALE AAIsAH

BNy 2N FAMgE 4&8E AHEAE
Ftol A4 () AL HASAL spleen colony as-
saysh YAA o]¥ &9 4YPEAE Frest2 F44
& #AF H turkey’s studentized range test(HSD)
2 2 239 fo4e ARG,

a4 3

ALY ZALE B2 o928 o] 4319 aloeE F
ostgg W HEE, aloe FAE AF TFTA
29 2¥7)% < spleen colony assay® 37+ 33
SEALY QA o8 9 FFd HezATH
wsld] g3 Ade g8 2o

HEARM ZAlOl CHEE MEE

Aloe BoZFe] W vlg 2o WEL ! Al vena
250, 500, 1,000% 1,500mgS 3Y 3t vpe 2o AFE
o3 oh-Z cobalt60 ZvHA 700radsE ZAMSIH &
309 Fo BEgL 47 77.4, 79.3, 80.6, 90.0%
ol L, aloeE FAEA &2 URIFAME 1 A
£8&9) 53.1%°1UH Table 6). °1E aloe FATLL
aloeE FA3A o YzZd Hstd & AES
< BHH(p<0.05).

Table 6. Effect of Different Aloe Doses on the Survival
Ratio in Cobalt-60 Gamma Irradiated Mice(700

Rads)
Group Aloe dose No. of survived/ Survival ratio
(mg/kg, BW.) No. of treated  for 30days{%)
Al Control 17/32 53.1°
B1 250 24/31 774
cl 500 23/29 79.3°
D1 1,000 25/31 806
E1 1,500 18/21 90.0°

* ! The values with different superscripts denote significant dif-
ferences(p<0. 05).
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Text-Fig. 1. Changes of the survival ratio for 3 days

in irradiated mice according to aloe doses.
Bl: 250my C1: 500mg
D-1 : 1,000mg E-1 1 1,500mg
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gz A2FS AL 195%F 309 AHF 10
7t A& 52.6%9 AANESS 7SI,
D-2ZdAE 85.7%, C-2, B2 &2} 76.5%, 76.
5%0l1 E23& 70.0%, F2& 63.2%, G2T<
55.5% & UepARom HAIY ZAME T Fo] ¥
A AR Bt 22 AESS JYg
et
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Text-Fig. 2. Changes of the survival ratio for 30days

in irradiated mice following aloe administration.
B-2 : Administered with aloe for 7 days before irradiation
C-2 . Administered with aloe for 3 days before irradiation
D-2 : Administered with aloe for 1day before irradiation

Table 7. Effect of Administered Duration of Aloe(500mg/kg, B.W) on the Survival Ratio in Cobalt-60 Gamma Irradi-

ated Mice(700 Rads)

Group Duration of aloe No.of survived/ Survival ratio
administration(days) No. of treated for 30days(%)
A2 Control 10/19 526
B-2 7 Before irradiation 13/17 765
C2 3 7 ” 13/17 765
B2t 121 7
S e G g
F-2 3 7 ” 12/19 63.2
G2 7 4 y 11/20 55.0
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Text-Fig. 3. Changes of the survival ratio for 30days
in aloe administered mice following irradiation.

E-2 : Administered with aloe for 1 day after irradiation
F-2 : Administered with aloe for 3 days after irradiation
G-2 - Administered with aloe for 7days after irradiation

7 AAAE BALL 2 olFole Wizt gAY
(TextFig. 2). 184} aloe $FY B2, C2 2
D2 ZolAE 22 6,12,99 o1FdM H&ELe] 7
&37] ARste] gehg A g Yyehlio gz
34 atol & e
0eE WA ZALY 5% 23 Y=2Z9 4
| %‘J}“‘ﬁ}(Text-Fig 3 AHol dx F
Y E2@dME 99 ol FRE QEgo] TAad
Aztete] kg e ZtAshe AL Bl W
B, F-2, G2@o e 223 gashe 73 3o) v
%519 387 6Y o} FRY AT o] FA3 BaF
7] AlFrspe] ZARE 15U 3 18U HAANE Holn
I olFle Wyt gdlen YxEw 2 ajojg
& 5 AL
Endogenous spleen colony assay : aloe %<7}
S5 AZ viFe 4%E BolR DA endoge-
nous spleen colony #4438E& A7 Table 83
2. vF-2E 600, 700 2 800radsE AAZAMSL
10do] A ZhFEoll A spleen colonyTE Z3{
1 AR FO) F7H84Z colony 7 AA A4
HNLen 800rads RAM] AEFAME 30 o&te

Table 8. Effect of Aloe on Endogenous Spleen Colony of Cobalt-60 Gamma Iradiated Mice

Group Duration of aloe Colony counts( meantS.D.)
administration

{days) 600rads 700rads 800rads
A3 Control 151462 78+24° 1716
B3 3 Before irradiation 26.0+59° 123+49° 31%15
Cc3 1 » » 252+49° 129+37° 13407

....... 031Afmmadlauon160i60“79i3129i19

E-3 4 7 ” 11.7+4.2° 73+26° 16107
F3 8 » ” 183+46% 79+32 39+35

* : The values with different superscripts denote significant differences within column(p<0.05)

Table 9. Effect of Aloe on Endogenous Spleen Colony of Cobalt-60 Gamma Irradiated Mice(950 Rads)

Group Duration of aloe No. of survived/ Colony counts
administration(days) No. of treated (mean+SD.)
A4 Control 10/18 261+114%
B4 3 Before irradiation 14/18 383+89°
C4 1 4 ” 12/20 368+102°
...... S 1Afterurad1at10n12/20351i84b
E4 4 7 ” 12/21 287189
F-4 8 7 ” 2/22 245+35°

*  The values with different superscripts denote significant differences(p<0.05).
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Table 10. Frequency of Chromosomal Aberrations of Cobalt-60 Gamma Irradiated Mice(600Rads) with Aloe Admin-

istration(500mg/kg, B.W.)

Time after Group Duration of aloe Percentage of aberrant
irradiation administration(days) cell(mean+S.D.)
1 day A5 Control 50.8+105
B5 3 Before irradiation 384%75
C5 1 ” 39.5+89
D5 1 After 453196
.......... lodaysASConu-o1219:l:53
B5 3 Before irradiation 239153
C5 1 7 ” 216162
D5 1 After 4 156433
colonyFE HERNATE.  600radsZAMA]  ZHEoll A 15.6+3.3% 24 D-5Tol HAAE HIoY F9

spleen colony 7} B-3% C-3%°] Z+2} 26.045.9,
25.234.9712 =& X& Y3, A3 D3 E3
2 F-322 27 15.146.2, 16.04£6.0, 11.7+4.2
2 18.31£4.37 8 YEFRIHp<0.05). 700rads FA}
Al B3, C-3%< 12.3+4.9, 12.9+3.72, A-3, D3,
E-3 2 F-379) 7.842.4, 7.9+3.1, 7.3+2.6 2 7.
943,280 {4 UA BAH(p<005). 800rads
ZAMA] ZHE e A7 JelR = gt

Exogenous spleen colony assay . aloeSo &%
R2FA AL 950radsEAF 108 F spleen col-
onys+= Table 99} 2t} o|3 B4, C4 2 D43
A 38.3%8.9, 36.8410.2 2 35.1+8.4% A4,
E-4 2 F-4329 26.1+11.4, 28.7+8.9 ¥ 24.543.5
ARG #9904 UA 23tHp<0.05).

HAHEO O[Rls H& : vl$20l 600rads]
HARD AN zAL 1959} 10850 HES 54
xo] JAAdsls #ES AFE Table 107
Zok, A AR QAF FeAFEe] AR Ho)
9494 dg, 9884 d9, 84 9494, 7%
4 G4, A9 AES 2 £F o)} T o
Bl oH(Fig. 3~6).

WAL ZALR S FHAE G4A olF L RALE
19 thzTol 50.84+10.5%2 HuAE vhehy
1, aloeFdTS B5, C5 ¥ D52l e 42t 38,
4+7.5, 39.518.9 ¥ 45.31£9.6% 2 ZF &
Azt ABHA G o aloeFodTo] iRFRT}
ol ol A Vel AL BRI} ZAFE 10
dol e thFFo] 21.945.3%, aloe £9F BS5,
C5 2 D5l ME ZHz} 23,945.3, 21.6+6.2 2

e AARHA Aokt

259 He|=X5% 427 ! Endogenous ¥ ex-
ogenous spleen colony assay® Z+TolA AFHT of
5o W2y A4 A 2Al2 A3

E5A X DAL} FEWA o] FEHIYLH
ZFAZe d5E 248t 4% &4 L
Tz FF e AYAZ) gRrEe
As Y3 o]t FFL RF] deFHERT
i 4% g 2o IZMFL Pol B
ZFA B& AT Wi E Jer Ak (Fig. 7
~10).

o

AR ZALOI| CHEH MEE  Patt £ 800rads
BAZALE 2 £H A cysteing X-H ZAE 5
2ol 875mg/kg & F2 FAAALH 4FF =7
Me 7%, FA4ZAMNE 80%9 A=se B
Ak £ cystein®] FAA7 wpepA YEGo|
t2n FALA 1A, 58, ZAS 5EY Fojx) 7
Ztol BEEL 80, 87 ¥ 13%2A ZAMA 5RAH
A7t 73 EFdokxn s

Limperos®t Mosher” & 650rads AAIRALS wre
w20 A thiourea(1,280mg/kg) & X-A ZALA B
Aol FAF AH 475 2T 68%, FAT
A 86%9 BEEE BAYY i

Aa 2'%¥e ICR whg2d MEA(Smg/25g
BW.)s}  AET(8mg/250 g BW.)E  950rads
(100rads/min. ) ZAHH 1580 T A} 309 4
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E2LL 0%, 0%E Ao AETS WR-638(8mg
/250g BW.) E4A19] 309 HEEL 100% AT
st

Prasad™& 700rads(121rads/min. ) FAHE W male
albino micel X dopamine 10mg AR ZAH
BrhY F91% 27 00U AELL gRTL 0%
H3t EQZME 80%9] B XE Yehita
B 38%ch. Takeda %2 720 rads(50rads/min.)
g ANZA} B2 JCLICR w20l Q432 E

(58mg)& Bl Fojsld 308 HEEE I

Az AXFAME 75.7% HEEE BAL WET
qME 12.5% 9 A& &S Ut B dHFE
2342 0,1.8 3.4%6.8mg FUYFF AEEL 2
z} 5, 45, 75 % 82.5% 5 2o ¥ BE5E W
AR ST AL E FHAVIE BARA 244
T, 2.5, ZALRE FA] 2.5A1%E, 2443 81O
A 309 &4 47} 58.6, 40.0, 26.7, 30.0, 16.
7% 24 2T 2.5%8T 2L A& 292 53
ZAA BoA] & AL Jehiga wRd.

£ AYiME ICR vh$29] cobalt60 vt
700 rads(50rads/min. ) BAZA} 38A aloe §FE
gastd £43FF Y YEES T 250,
500, 1,000 ¥ 1,5000mg/kg BW. ¥ 79 A&
&2 Ztz} 77.4, 79.3, 80.6 2 90.0% )T thETol
MNE 53.1%2A AEEL aloe FAqFo] F718s
£ =9t =8 aloe 500mg/kg BW.& ZAHA 7,3,
197 548 Fo| 4&82 47} 76.5, 76.5 2 85.
7%°10 1, FAIE 1, 3, 7497 FATY AESS
ztz} 70.0, 63.2 2 55.0%°lRou tEFAAE
52.6% 32X WAA ZALA aloeFHTEY AEEO|
ZAE BAZY A2gRY =2USS 4+ A
Atk £ AJA3= g 7S W A7
WAL drolAlel 1 AF dXNE B¥E JE
=2

WAL AR QA% APEAE 2EA Y &4
Z, WY7RAZ, 29, WE, T5AEY B0
1240 o) &47 AR w3, WY 2 29, 3
g AFAY, =83 $0%Pojglm muda
Atk

Puro$} Clark™el ol3td ALY &H| &3} A
E&3e] BANA o] WAL w=2u|7t A
$2 NEFAoz vy AFHV} HojAN ¥F
105R A= LDww?t 656RQH HIsted B

2.86R2 x&¥E 339 LDow7l 869R7F €9
A =3 0Y AEE FAVINE 3@A=E Uy
A} @ A 0~49 7 A= F(intestine)d] €422
AF AHE, @5~849) 71 AAEEHFoY &
e FFTos AT AHY, @9~0LAAY A
L 287 £4o2 9% Ao UFa
F3 Quastler 57 vhg-2of] AN 2ALE Y
W ZAIFE GYZAE ZAF P&V 34
dLe AAFHA FAHEY ol vh$29 EFoly
AFe FARG FHor ol g2y of
ol E Adxte] B gRejdn SR TE 3l
el Fe Ffde AN 2AR Q8 34 F
WAL wjEoletia st

2 H¥Yo)A 700rads®] cobalt-60 ZAeH FAIR
AL AELL BAY aloe £AF xlolo) it
AHo e BE TN RAE 3GAAE 96% ©l
Aol JELS T ZAE 9U A 93.3% 0]}
FASHE 2FRE d2FL 998 Moz A
E80] 343 HolAA 0YAE 53.1%F e
o aloe N FAEA E12ANM 90.0%E e}
WAL AR =AM AR BolA 24 aloe?t
e EHIUIE & & Uen FAd gz
29 AFPQe F2 FF A 71A9AT
3 Atz Eh

ol ol AN LA WAA PolAE
AR ZAME] A3 ew Wolawsl el
o0 2AE el 1 &7} A YA
et ole B AFAAE YA 2AE aloeE
g 29 Abggo] FojEolM HUES HAMA
WolAl FAHER A9 dAHE F3FL e
W

Cyanide$} cystein®] #oJA7} ALY E48%9&
o 28312 e AL WA (in viw) NS A3}
Wilo] AP (n vitw)NANA -SH enzyme] £83}
Zol Al 7t Foel HA B3y dggolztn 3}
ek 4%

ZE BAM BojAle) WolanE AyFes 9
7t 5 e PPe WA #HEFa4(Dose re-
duction factor : DRF)7} AM8-5w] djR¥ -SHS}
#E9¢ DRF+ 1.7~1.82 ¢3A g3, AETZE
BgEe L 2002 A Yot 1®

o WAL WolA So] Wojd e e A
3t e @ -SHIAFEEL free radical® accep-
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tor2 X ZAEFo2H,® @WALE WolA 7}t WAL
A g FEG AE 9 Aysgen
W, @ EF histonelZ cover§A %<& DNAY
helix®] #2£E& FAY AFAM7I=EH 13 € 2
a &3¢ 77712 DNAY EA7F AdHoiN
o] A7 Ad 3 E#}H o] o]Fold & Yo}
1 e 7H o] Ak 1 9o glutathione re-
ductase”} HAM] ZALE 92 AX9 i3 2 A
Fe] ~SH719] Aty WA gD g, B
Epinephrine®] Woj#&& =9 J42¥E g Fa
Fgozm Holg g s Aoz gAY 6%

£ A9 A3 aloes WA WARFAT} Qg0
Bazoy o 71Ad dsiMe gog H& F7F
HolZeol & Aoz Aladrh

Spleen colony assay - XAt fFs < WA
FL ZARRERO] WAL BEA G 9% AEL F
2 olg oAy ¥y ME dF HIwRo
2 AZE oA, ol Z¥IFel WAL 2 W
Al BEAZ vX e Pl e Ytz gEHy
9l FFzFeA total cellularity, megakaryocyte,
immature cell? lymphoid cell®] %7124 Qu}y|
gol vl G8,51% dxygdex YAz}
Aot $o] WGBS qalm FEZYRM L
colony 44 @918 FHshe g §9%0 B3
= At

4715 HrAe A&LHA EFAXY 54
5¥o| A& progenitor cell®] EA 2 H7ixEn o)
Ao A 2¥xAL EIM T A2 stem cello
=& progenitor cell2 TAE stem cell ¥ E
e FE3 23w He AEE 749 238
X FELZ olFHTE 7oA o|FojH}
77)

TFLAEY 2¥FY Hrlde o5 Ax9 7
A& (selfrenewal ) BEAT 24%" FJrps)
olfolAot &H clolny M4 ©9 Wyo] ol
FEAA o] ¥hEe vle2] HFL AL =
AHE ke §tAQL A ¥ A colonyZt 3
AEe 4 dIFo s ojfodAy i n ¢
£ 98 AR WolA g =¥E Boig sl
ol 85 Utk EF o] WP FY Y AN 2
APES ZEAZY FAH FFUME A8 (stem
cell kinetics)# W¥ o] (anemic mutants)® o3
= AHg-€ch

Till#% McCulloch®™’ C57B1/Ha o}$-28& AM&
3o 600, 650, 700, 750 rads®] cobalt-60 Zvli-e
ZAHgY spleen colony ol < 1547, %=
B o $1AAG L s3, Tilla McCulloch®
€ 950rads =AML recipient F}-$-20] FA whgA
o] EFAHEE 0|43 exogenous spleen colonyT
£ 33yt SFAEI} ol oJABFE rec-
pient oF-$-2:9] 8] Zl| colonyF7}F BolR v FA|
¥ 1070 Z colony & C57B1, C3H ¥ AKN w}$-
2 A 7.5~127074A] velsitha B s

Mori& X-4& DDD ob$2ol ZAIsEH
carbon particle®] ZYIIA X9 3| Ho] v G
& AR Y 600, 675R ZALS} endogenous
spleen colony assayollAl WZETE 0.2~2. 271904
W3 carbon particle(10mg/head) & FAFA 1~244
7t 54 FAME 20.3~25. 3124 Holrt Y&
<€ uWlE, exogenous spleen colony assay©ll Al
960R AL recipient FH-2=o] 3X10'7H9) FAl
XE o]4E gL zZEL 19.6, EFL 19.771
2 Zol7} AT 3

Vacek 5 H w1428 A48t Shydroxy-
tryptamine(5-HT) <] ZHZEAIE) g FALA Fo}
E3E dopmsith. 500Re X4 ZAME SHT
(50mg) & vh¢-& B FAMsY FolE endoge-
nous spleen colony assayol A =¢-& 0.9, £4¢
€ ¢ 6~137lZ {94 e HolE BAUL, ex-
ogenous spleen colony assay 84 SHTSHT
o] ZFRY ¥&AE dehlo] 5HT =¥
HEo) e WA o] ERE B udNT}. Yone-
zawa 39 ICR t}9-28 Ag3te Q43289
ZYA T gk AR Wo]EIE exogenous
spleen colony assay2A FAdAed AUNFEE
T4 colonyA @57F =T $(9F 40
7)) 5} 108]) o] =& X & vehfo] A4to] WA}
A B aFI L& wHloh

£ AgolA 600, 700, 800rads AL endogenous
spleen colony assay® thZF & 15.1~1.7/4=2
C57B1/Ha "}9-29¢ 4+ 43T FAEIAE, ex-
ogenous spleen colony assayd @A 5X10°8} E4
AXE old¥d gzZ9 A& 26.1Ad ol& 10°
A E] dig 2= FAA 5224, Till# M
Culloch®8] YA} ezt Fe g BAT) o
EFALE Az YL, AFL=d AFA
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el wja} AT B g3d 5 Y I
Ayt & AYeMx FFAE TR o
Z A99 WEN A

B AYolA A ZAH aloeFAE 3¢, 19
2 24§ FAA ZAHE 10295 8% colony 843
oo 3Bo] ZAHAEH ot E AFAE0|
83 carbon particle, SHT, A¥FEE T9 =¥
A x o] AR wrol A gtel vl AR aloed] W

A GRE F2 2T XY RIPE] ofd -

7} g€ Sumki 59 adoedld 28
glycoproteing! aloctin A7} AgANA As+¢] F
e #1523t Ao UAEE e oleRe
aloctin A9 E%7} BEF9] F24& EolH spleen
AAEL Y 38L& F4AZ Aol AZE
olgzre AL PAste UMY HELS W
A BEEe FoA ¥gHo|n o) AL
WMARA ZAPA Y aloeFATEANAN Y BEES £
Rolg} Aztdr.

Werts £2)2 WAL Ao oabd YA
st 71AM 29 383 Ao gt FHAZ,
Puro® Clarke #% =243 2 86radsolA
105rads® 23 8le] op$-29] 30U & &L AF3
o 2N Fo] HoJALE LDuw?t EOIUH HS
&Ml Agu W3l gt o =
3 =243 me}l endogenous colony A3 T
AL exogenous colony @9} 2k 3}
At matA aloe® WolEHE FXAMZT £F
AN E 2YHASH A7V U oFA
oF 33tk

B A¥olX 50rads/min. & =2 FH| g A}
Qen MAbA 2ARA L] 3d 13 aleeF A2
endogenous colony 44 @919} exogenous colony 4
Aage gz vdd %9 de 2HE Y
12348

2LHME| OIHE A Ak AIXYE £
g2 THEn YA} BApalold] FEES
Eole A% Ae AFVE A3t A AR
£ AGA Y o) HAFNA DNAE 44 €33
Q1 a3} DNAEAY ¥WAES 44 deoZ
ot wWekAd DNAS sale 449 dda) st
g Yotk iy UM dste AEY cel
cycled] WREN A i A dude
BFdo] # ¢HT Ho) HAY FEe] e F,

FAHE D (mitosis) AT B 4 vtz ok ®

QAA oYL YA AFo) F/HEFE vl
e AHe ol o AFAEY 9 wEA
glq_. 24,51)

A7 AP 40, 150 L. 300 Y w20
200rads(26. Srads/min. )] cobalt-60 Zvtid& RALS}
ogLem 1, 2, 4, 8, 10, 16, 30 © %Y YN &
FAE d4A9 o|F&L 53.0, 21.5 8.4, 84,
12.0, 8.0, 7.0 ¥ 50%& BusAR, Nowells
Cole®”e  2~3WQ%e  vhg2o]  500rads
(30rads/min.) X-4& BUZALI FHATY
A o}P &g AW RAF 12~T725) °]
3 go] 14~72%°lQ 1, 935rads(l. 45rads/hr.) ZA}
FRed FAF 1~5F0 o]y &o] 0~8%=A %
A ZAA L U3 2 A Po] S48 QWA
A o]Fo] YEIGSS W3Rt

38 Devik@ Lothe'”& 50~802#H® nhg-2o
200rads(37rads/min.) 8} X-A-& ZAFE71A cysteam-
ine(3mg), cystamine(5mg)& FoIdtd EA} 1823k

AR GAA o]F &S RASAY Y d2
T 60%, cysteamineTHT 41%, cystamine™o|T
55% Q3 StQYL ol Wolalel Al w2
hypoxia AH1E FE3ASH 4% olHe] A
VeSS

Chaudhuri®} Langendodf¥& 757#9 Fdc}
640R(145R/min.)8] X-Ad& ZARS71A AETE
120, 240 & 272mg/kg FAItA SHAZ FAH
o] &S ZAERed ZAE 18419 AET
240mg/kg FoZNA DRF7} 1.23~1.3624 WA}
A wolazst 7 Fkoka slth

Guptadt Devi®'& 6~8FH 9] wh-20] 50, 100,
150, 300, 450 2 600rads(72rads/min. )9} cobalt-60
ZArba e 2AFE7)A WR-2721(400mg/kg ) MPG
(20mg/kg) S T3t ol ZFAME FAA
g YA BoladE Rustgded £3 600rads
ZALE 199 URTL 62.67%, WR-2721FA 2
24.17%, MPGEAZANME 47.17% 181 ZAMF
1096) NZRFE 2.67%, WR2721F9T2 1.17%,
MPGEAZIME 1.33%9) olFgol AUSE &
18yt

B AgolA 600rads(50rads/min.) ZAE 190l
aloe ¥4 ¥ B5, C5 ¥ D5TF 44 38.417.5,
39.5+8.9 ¥ 45.31+9.6%°]3 WEFE 50.8+10.
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5%Hem, ZAME 10¢9 B5, C5 ¥ DT &
2 23.945.3, 21.6+6.2 € 15.6+3.3% A1, W=
T& 21.915.3% 2 Yegth oF HzEY 43
o] ¥ 4FAEY HFH I gE 43L& Rde
g ole AN, =24%F 9 AEFEY 49 59
Zolz Ag Foletn AFZHAR W aloeF ool
Q2R A9 olgo] HA Jehde A%
BHEY o€ cysteamine®} cystamined] A& #E
B8 AETESE, WR-2721%89 Y4 MPG
FoF 59 4Fuge gojxle A 2.

Yagi 5% aloedl A %% glycoprotein®! baby
hamster kidney(BHK) Al X9 DNA9 @A& &3
AASE ¥k Cyclic AMPY ¥%7} DNAES
&% RNA polymerase I 2§43 #d¥ mRNAS
ARG METFZY 28 4L 98 DNAY
B AR 22T B & ojn] ¢y
lic AMPS] =7} AL ZARC] B89 WA
A el gol glgol LA AP waly
aloeF 7} cyclic AMPS 438 FAATH
WAL ZAbel] i ol Aol Fidsialed Azts
o] H& o o] 3oty A2ty Mg}
E70| He|XRA|stY HE| AN AARAZ
g 249 HelzA 83 4] B3l ElNaggar
Bl whe-2 =)ol 1,000radsl A 10,000rad®] X-
€ 93 FAFA F98d 59 244
(cellularity) o] ZA] Hojx|n] o]e}zre #g-2] W3}
8 Fxe ditdos Mz wyddn a4
E HEL 7~14de] FRHAL G AFae
Eo] o 4] Hujo] IR megakary-
ocyte® A Lstie FF3 FHo] o]FojArtn I
Ak 28l & dFAfME BE cell Line oF 2
Zto] ofzt B EHL Holr} o]T g 7hasta] 12
FolA e ¢ 3& XNE 20y Basych

Sams™& wh$-29 AF] 2,00Re X-HE& =
AHRE A2 8077 dFseH ZANF 1
FYlE FFAEY Fo] SFUAA ARHAL
I ol¥9 WEHve BYLE O FFAEY BS
AP E] &, @ Fe WFEE X MfokA
Z7F A 24, QAHEZ A9 gl WA gela
tin® B¢, Dcell debrst AMEZ} AY Qe WA
ol T, Gcell debrisT e A 248 @1
€ 247 HAG2 3.

oo 2

Knospe 592 79 digle} #Fo] 2,000radsS
ZAH ™ AN 1Y+ sinusoid®] 3t By,
AE FA9 A4, Mi: ARd GAF 529 27}
2 H¥T YY(extravasation)®] YL 4Y)E sinu-
soid®) FFo] A1 T4 ¥ 247 A9 glo
B 1099 erythrocytic, granulocytic, megakary-
ocytic elements®} 87550 B FaAsyctn 3
A3, Fliedner $2'¢ Folth X-1& 1,000R A4
ZAL SRS 1UF Fpold AT AXE FA4 R
3}, sinusoid®] T& W 2 ANAHY 2YABL
BET 3 FolE o]d @Ao] Ao Zaigod 5
dFde 25 AP Z Arz 2 Ye Aoes
BHoH 5~7Ul & sinus®] 8o YULL B1
5 0=

&% Maisin# Doherty’”& o}$-20] X-He 1,
500R HAZA}L 81714 AET(8.8mg)E E7U ZAb
SASH AR 8YUd FFo)A Z4Axo Ex
2 2¥27A0z Mol ¥ JYAm Yoy
MEA(4.8mg)2 A3 Heme FHEo gAx
AET(10mg)¢} serotonin(lmg)& 43 RA$o) 24
X FHA F77t olFoA HEo) UYL S
B3,

Urso £%& al920] X-4& 450R, 900R A
Ab A MEG(9mg) & S8z X UzZHgs 2
F2e fIA7}t HJon N7 YA 3o
ojfojHtt st

& AFA 600, 700, 800 2 950rads®] cobalt-60
Avhdg 2AMEE 1094 oA oz H§ vp
F29 R FFHEIE doeFTATE T Aol
© FEHA Zole A = YUY doesd T
€ dzTd ¥y F4£2H Az 247 &4
o] o] AETY MEGS2-& AR Woja 9} §A}
& AH}E vEIgon 2 A WA Al
0E 4239 Hile MUEY FH FHAR
o &4 A, FE L APA T SA 9} Aetel
2o F4Hs 5 Uiz sy

Y

2 E

Aloe vera?t JAMA WOl QeAlE LR
aloeFd AFo| cobalt60 ArHHE mpg-2o Al
FZAMSHE 3007 BER, spleen colony assayol] <
Y EFUAEL] 2¥I5d nAe 9, 54
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2

o

¥ G 9] ojF &L RABIL EF
AR oz AFY e dgH 2

1. Cobalt60 2P 700radsE ANZAAZ vH¢-
20X aloe® ZARA 393F 250, 500, 1,000 Z 1,
500mg £o¥ 7 Fa3A e thzTA 30d
F =L L Zhz} 77.4, 79.3, 80.6, 90.0 2 53.1%
o] itt.

2. Cobalt-60 Z7H 700rads& vh$-2o AAZA
7R aloeZ 1, 3, 7YYL FTAT FEHX ZAF
doeE 1, 3, 747 £q4% FE 2 FA3}A F
27 3097 BELS £9€ A aloed F
A TSN RN FAFE doeS FAT FE

£ W

e 2 Ao Hlste] dgkou izl
Hlsfe} stek.

3. 249 ZUAAE 49 28] HAH 24
doc® AT BN ZAT doed FAT 25
AT W,

4. AloeTaZolA HAHE ZALE 190): 2
AXY oF Faxe wEgo WzFuc
stek.

5. MAM 2AE §uslE TEAEE P&, A

HAZ A& 5 AR} aleFATAME ¥

Ne o x

Legends for Figures

Fig. 1. Colonies of blood-forming stem cells on the ventral surface(arrow) of the spleen in cobalt60 gamma
irradiated mouse. 10 days after 700rads irradiation.

Fig. 2. Colonies of blood-forming stem cells on the dorsal surface(arrow) of the spleen in clbalt-60 gamma
irradiated mouse. () days after 700rads irradiation.

Fig. 3. Chromosomal aberrations of bone marrow cells in cobalt60 gamma irradiated mouse. Acentric

chromosome(arrow), 600rads. Giemsa. X 1,000

Fig. 4. Chromosomal aberrations of bone marrow cells in cobalt60 gamma irradiated mouse. Ring form

chromosome (arrow), 600rads. Giemsa. X 1,000

Fig. 5. Chromosomal aberrations of bone marrow cells in cobalt-60 gamma irradiated mouse. Chromosome

break(arrow), 600rads. Giemsa. X 1,000

Fig. 6. Chromosomal aberrations of bone marrow cells in cobalt60 gamma irradiated mouse. Pulverization,

600rads. Giemsa. X 1,000

Fig. 7. Bone marrow of cobalt-60 gamma irradiated mouse. 950rads, control group. Few myelocytes. H & E.

X 400

Fig. 8. Bone marrow of cobalt-60 gamma irradiated mouse. 950 rads, F-4 group. A few myelocytes. H & E.

X 400

Fig. 9. Bone marrow of cobalt-60 gamma irradiated mouse. 800rads, control group. Depletion of myelocytes.

H&E. X 400

Fig. 10. Bone marrow of coblat-60 gamma irradiated mouse. 700rads, F-3 group. Regeneration of myelocytes.

H & E. X 400
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Modification of Survival and Blood-forming Stem Cells in Cobalt-60
Gamma Irradiated Mice by Aloe vera

Min-Cheol Choi, DV.M., Ph. D. and Jai-Ki Sung, D.V.M,, Ph. D.

College of Veterinary Medicine, Seoul National University

Abstract

The present study was carried out to investigate whether the aloe had a radioprotective effect in mice
exposed to cobalt60 gamma radiation or not. The survival ratio of mice for 30 days, hematopoiesis of
blood-forming stem cells by spleen colony assay, chromosomal aberration frequency of bone marrow cells
and histopathological findings of bone marrow were investigated.

The survival ratios of aloe administered groups with concentration of 250, 500, 1,000 and 1,500mg for
3 days before irradiation and contol group in cobalt-60 gamma irradiated mice{700rads whole body irra-
diation, dose rate of 50rads/min.) were 77.4, 79.3, 80.6, 90.0 and 53.1%, respectively.

The survival ratios of pre-irradiation aloe administered groups were superior to those of post-irradiation
aloe groups and control group.

In spleen colony assay, Aloe vera administration before irradiation ertha nced the recoveries of numbers of
blood-forming stem cells of bone marrow of irradiated mice.

There were decreased chromosomal aberrations of bone marraw cells at the first day after irradiation in
aloe administered groups compared to that of control group.

Histopathological findings in the bone marrow of irradiated mice were hypocellularity due to the de-
pletion of myelocytes, abundant of fat vacuoles and these changes were weakened in aloe administered

groups compared to that of control group.

— 469 -



