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Protective Effect of MEG, AET, Serotonin and Phenylephrine Against Bone

Marrow Injury Following Whole-body Irradiation of Mice
by

Haruo Nakatsuka, Hironobu Ochi, Tetsuo Fujimura, Keiji Kagawa,
Akira Yamashita and Nobuyuki Yasuda
Department of Radiology, Osaka City University School of Medicine
(Director: Prof. M. Fujino)

The protective effects of MEA, AET, serotonin, and henylephrine on the bone marrew injury follow=-
ing whole-body irradiation of mice were studied. The nucleated bone rarrow cell count of hilateral femur
of mice were used as a measurement index of the bone marrow damage.

The MEA, AET, serotonin and phenylephrine had a marked protective effect and gave a dose

reduction factors ranging from1.5-2.5. These compounds also markedly enhanced the recovery of the

bone marrow damage.
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PE g3 oA i R =S 7 el e aaR )
BRI LW EThihs b, s
BFEHUIR BT A3HI L LT, »ich S oHE
PHE ST\ 5. Biai3A] & L CTeysteine, glu-
thation, MEA, AET, MEG7; & § H-354 43 5
WE OB B RN BD BT\ BH, —Jf nora-
drenaline, histamin, serotonin, phenylephrine g
EIEBFMER OE W e REHI OB EEUR L e X
hTwsd, SH-EWE © B4 iz SH-EYHE
B&»s EEEREE X b eFERISe (T 50

R, BE0T7 I VB Ko Y Tz,
IiE T5 & DIEIRZAYBIIR 00 7= 3> W EE DA SE/R
ZRIBRL, BERRZ X BRI T b By 5
HRPBELTBHEELL R B, FEDL L,
epinephrine, phenylephrine 75 & o [fi4& i EF
DH LI D = v ALHIBENC X B BIEIERR
T AR &L, ZhboiER O mE
WAL OTREE & B 8RR DR & ORI B s
B BB = ERBME L. b, dig
Hix, SH-EMETH5HAET EMEIHERTH
% phenylephrine {z> &, B L% <Y A
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ORERTOCR T B EAR R L, Btk
L Ci%, phenylephrine BRI A E T2k
LuWhbUBLLAAGHZ ERHELE. 72T, &
EOEBIC BT, B OBIEER 0=H T
» B BB LT, SH-IEWE L Mg IEETE
R D5 %WE OBifE R a3 % Bl cFk
EEER A 1T oot
I EBA*®

EREM L dd Rk~ v A, (FEE18 £ R4 X
MBS, BEMKX O, 200KV, 25mA,
JEEHT Cu 0.5un4-Al 1.0nm, 2L{MiECu 1. 7mm,
BTG B A5 IBE S Oem, SR 1 446 R .

U ADEEBERCIE, 10PEsERgHE R EE
L, BEhik ez 5 B CBE L, &
B PEIRED R Eh D X S L.

{HEH#EYE, =9 A—imo% AET (S-2-ami-
noethylisothiuronium Br HBr) 5mg, MEA (Me-
rcaptoethylamine) 5mg, serotonin 1.0mg, phe-
nylephrine 0.2mg% B4} 5 ~104 Hiic = A
PCEH L. AETix, NaOHGHik L,
37t MEG (2-mercaptoethylguanidine) }
LTCTHV, MEA, Serotonin [375¥Kiz T 5
&, phenylephrine & U T BF{L2: @ neosynesin
Wz, ZhbEREY~YA—-EHih 0B g
H2Y 0.5ceitie® X SIS L CES L.

BRIGE ORE L L TR E# o B
XHEHEL. Tichb, RMEE b~y 20D
MABEXHERL, TOoFELML, Beiga
PAEBARKCHWEL, 2wl oFEidIaIElag
ET 5. Z ORHRIIRERRKIC o\ T i iR
BRI HE C R BE L.

HEARAIBOC BUE 3 4 FEH 0B s & i
W sicw, FHERE 5 ~10241C 100R, 200
R, 300R, 500R, 700R, D4HWBHATic
W, BRI o BARE A R 3 3 B ofifagoy
BRELI. ¥, 43EFOEHiBE oW ds
WA 5%, 300R, 500R, T700R, ®
EHREERI0B B 7 BRI o HEL
L.
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Fig. 1. Bone marrow nucleated cell count 3 days
after whole-body irradiation of mice pretrecated
with AET, MEA, Serotonin and Phenylephrine
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Fig. 2. Bone marrow recovery of mice irradiated
with 300R pretreated with AET, MEA, Serot-
onin and Phenylephrine
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OBIGRILE 1 i< THot:. TREHRE % Hiilib
w, BEA MR Rt B B R & B &,
100~ 500R D B\ T IREEMBIRCH 5.
Z OEYFERE X b DRF(Dose Reduction Factor)
wRDBHE, 1ZIE 1.5~ 2.50ich b X 5I1IcHE
EEh, 43EH L HEWTMEEYRT.
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Fig. 3. Bone marrow recovery of mice irradiated

with 500R pretreated with AET, MEA, Serot-
onin and Phenylephrine
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Fig. 4. Bone marrow recovery of mice irradiated
with T00R pretreated with AET, MEA, Sero-
tonin and Phenylephrine
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L EIBANT X D BFTIERCR U T3S BBl R
BHETHZ EREELL.

Doherty % X ¢ Burnett® (1955) XA ET%
AL, 950RIL 800R 4z HRA~< w7 AL
CIBHETH 5T X W T7% % 721188 % O AEFFER %
», T OFWIHEHEER ETER Lic. AE
T 0.285%E DIEEEEK - I8\~ TLRE T, pH2.5
=3\ T 2-aminothiazoline #3fE— 4= BT
»%. pH 3.5~
r MEG (2-mercaptoethylguanidine) p3EfESE
%. pH7 CIIME GH M~ L 7e%  (Kb-
ym, Shapira, Doherty!®?, 1957). = ®ME G %5
NichsBREY B L, SORMBH~Y AT LT
959% DEFRNEE X T\~ 5 (Shapira, Dohe-
rty, Burnett?®, 1957). A E T % KT
% L3EpH 4 ~ 4.5L 7¢ b, @I 2-aminothia-
zoline X ME G OEAC B35, 200H
LA B T53% i< % . 2-aminothiazolinejd
AETRMET X hBi A5 5H, AETIX
TSR LT R E 7 B oy (Khym?!® &,
1957) . %5HA E Tic 2N NaOH % hnz Crpific
LTHWADT, MEGELTOERELD &
wish . bhvbiul, AET®pH7ICLTHWE
DT, EEIIIME G ORI Lo &
Zieh.

= & oSH-ZEME B R B L T3, Ale-
xander? & (1955), Doherty & (1957) o{b&:
Rk L O R L o BB o T B
eI kb, EMEOMEIM: T I v SH-AEEDIFLE
AEELEHARELTWLH S LHHHL TS,
ZHhHBMEA, AETiREDSH-IES 4T 5EhE
M8 O 4 DR ST T O S g i BY
TAHRETLRT WA RO L THh
D, LI BFETILHEILNSS.

serotonin b4 S5-Hydroxytryptamin ¢
HhS5SHTEMILERS . serotoninit JEFRAIRE,
MR, LB s S EIBINCFET 5 7 3 VB
O—FETHB. serotonin WAL, IMAF, M(LAF,
R T £ OWFRR ORI & & 7o 3 3EER(E
Fnid % . serotonin o BRI oo T

Bimind & 2-aminothiazoline
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1k, Gray™ (1952) X vk LT iEilebh
1z, %o Langendorfl'®10 5, (1959) 1 X b #¥
Mz Prgee Hhto.  serotonin B HERIE DIEM
B owTi, £oFEMERAT X Y EkomE
RZHEFI L, ZROCBEHEYRETS L0k
BRENTHL. ok 21¥, van der Meer X
van Bekkum?®® (1961) % serotonin #5ic X %
HMOFBRRZORE L BiasR & o ixBIn
Ernd s EHEL T WS, La L serotonin Dl
BB L Tl U B ERC X 5 %
DIEND EXBEIENX 5T, ok i, FHE
& EBR EBbh s in vitrole k15 5 B
BIREBRCBI L Tk 0 Xk 5 el abh s,
Booz, Belz® (1961) 137 ¥ 7D fgfigfifa, Vos,
Budke, Vergroesen®® (1962) 1%, kBT
NEHIfEIT > & W8 L X T\ 5 2%, Hernadil®
(1962) B KIEEE OHKIEIERC o\ TR R
FRDTNE.

epinephrine @&z B\ T, FO<vE vV
B 2 EoKEEA 1 & oo 7-4E »: phenyle-
phrine C# %, phenylephrine |3, & TR
AREME 7 3 VIO 5 bCIMEEANEL , O
M3 BIEALEEL , Lo SBER ofGEFE o
RWEHEER ST 5.
phrine, atropinfyg &' o ZZ R M i ILAEFH DB
RN DT ILIRA B B #3, phenylephrine,
naphazolin, tetrahydrozolin 7t ¥ o A IR&EEH] D
PR o\ Cikbvbh o DA i3k
WRHRRW. Zh b o IRAER O A IHETE
F & SRR AR o BB o\~ TR BRI
HWL A,

TR X B BRGNS LBl #EF o
BRI BIT BBIIRLRIEE 54 kievit, WD
X o efiEn R bh5 . Smith? (1957), Smith,
Vos?® (1962) ko X 5 7x Fkx BB
Ja ol g+ 5 MEG, AET, cysteine,
noradrenaline DEjHEAEAFH LIz, Tihbb,
TR EH EG~ v A OBBERII BT 5 B
B XoTxEs. —oBEYFBLT, B8
Mid% in vitro THRRHL, WY XEBE~

epinephrine, norepine-

AARE A iR S ERE 268 W8 %

VACBIL, OB~ Y ADEFRE BT
BT IR LD, BHRSHEBMIEOEERHEES
B AV, o FEkic X b MEG, AET,
Cysteine >E EIMIRC K 3 BB R A 2 & T
W4, L» L, noradrenaline [ o\Clix, = o
& 575 in vitroiz s} B Bl & Reb 13 o
7z &% 5. Urso, Congdon, Doherty, Shapira30
(1958) 12 k¥, MEGHH, ¥ i Hgisg
CMEG%HTsE ey, BRI
e Lt LB LT\ 5. Bose? & (1961)
W7 Y FEfiMao s s BHlEoTRE L
LCTHV, ME A ORGSR 2 HEL T
% . Finn® (1955) & 1IME A OB B o st
MR & s RGBT B R R #E LT
\~% . Hartweg'® (1957) % ARTIRSHE OB B
FCXI T % cysteine OBSBILIL R DE Inh ot
B, REISEEE N K TH ot tHEL T\ 5.
Grant, Vos' (1962) i X a5
in vitro DEHERIC X > TIEIMEA, AET
EVIFRTH o7, adrenaline, noradrenaline,
histamin 7g 3BT H oML TS . HuEc
X BB X5 KEEE OBUR ot
v, Rambach®® (1954) %6k 235 %. FTihb
b, EMBRETCT Y 7RBHTS &2, &
HFEZE e LdES Z by, BB s
LU HHGEERET 5 2 L X VBTV 5.
serotonin %> phenylephrine 7¢ FIEBEH 0 B
57 3 VERORBIRGR ST B B R
st R ol vwn T, bhihoifidgs
HUHTTHS. bhbhoERi: SH-HME -
BEPEROD DT 3 v EDHEPIFETH TN,
T DR, WE OB oW Tk EIR IR
W ETR D fERB B, DEEREERIL - h SR
OBFEAERIC R4 5 B8R & X —FH LT\
5. fc& zi¥, Catsch® (1957) iIMEARUDA
ETD=v AZH BN X 5BIE(ERC 3 585
AEBUIR 2 BRI L, DRF (dose reduction factor)
* 1.4~ 2.5 HELTWBR, bhibhoFsh
BEMEECTADR FM 1.6~ 2.5TH ot
DEIL—FHLTAB. ZDL 5T serotonin £

— 34 —



PRfN414211 425 H

phenylephrine - o Ji i frdie 5 U ¢ SH-3E
Bk OBEEREYN BB D1L, FEHL sero-
tonin %> phenylephrine DIEFRIEHIC X 5 BEiD
TR R ORR, BRRZE E L, R
EHREETHOTHAH 5 LIRS %, van der
Meer, van Bekkum'® (1959) |3, ZZREHPHEEME T
EINkESETH D epinephrine Y h=w A
DR DOEW BRI EDET 2RO TS, ¥
A 52 (1961) 13 serotonin T\ T iy, Jih
T 2 Ry ~ v ARET 5 L X3, B
DERTELENET L5 LHFEL T 5.
ThoEHORGFT X b, BAKEHEENEL
BOETTHZLLBLhBDT, 20X 5k
MR OMBERZIC X b BEE OB R A
FfET5DTHA 5. Maisin, Doherty!®(1963)
XA ET & serotonin o> fifHIL, Bffiick- 5k
GHEBT AR A MR U ot B3 5 fF sk
RIFBDBhich ok LB LTWS. 2oz
B 3 serotonin D B §iv -3 B iRy SR
EWTHDH, BECHT LHHEERE0HE s
WZ EEHRBELTW5. dohdoiuilk, phenyleph-
rine 3. ¥ A DHEHRIC X 5 2B LTk
PIAERCR M E I T\, BRSEC LT
WP BIR DB B = L x Bdicht, & dMaisin
b OEEL, bhbh OERBHT Ly —ic LT
WhXoiclEbhs.
vV #  ®

EHBEE O~ v A DK EEBHEZEAIE D
HRZTEEE LT, FRifECHT 5 TR0
PR E T e e e A

AET, MEA, serotonin, phenylephrine 33tz
RIS X Y = v Ao BHifFE S LB
BRERL, TODRFIEELF 1.5~ 2.5TH
% . RC 4 3EFIINC S o TR 2 I (Rt
T5.

Fih s o BEA, A A U 5 o H 4 B e 1]
et LS L 3.
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