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Whole Body Autoradiographic Studies on Radioprotective Action of 5-hydroxytryptamine
IT.  The effect of 5-HT on incorpolation of #C-thymidine and some labelled compounds

in tissues

Masatoshi Kashima and Osamu Matsuoka
Division of Radiation Hazards, National Institute of Radiological Sciences, Chiba, Japan
(Div. Head: Dr. Hideo Eto)

Little is known about the action of 5-HT (serotonin) when animal was administered radioprotective:
dose level.  Whole body autoradiographic studies were carried out to investigate the relationship between
the effect of 5-HT on incorpolation of #C-thymidine (#C-TdR) in tissues and radioprotective mechanism.
of 5-HT.

Three groups of adult male mice were administered intraperitoneally 5-HT and injected intrave-
nously C-TdR, human serum albumin-'*'I or aggregated albumin-1#!I as autoradiographic indicators
for DNA synthesis, blood distribution in tissues or blood circulation in RES respectively, at various time:
after 5-HT administration.

Another group was irradiated X-ray of 800 R and then was injected 4C-TdR 24 hours and 5 days.
after irradiation for observation of recovery of #C-TdR uptake by tissues. Results were as follows.

1. The lowest uptake of *C-TdR by spleen was observed 5 minutes after injection of 5-HT alone.
14C-activity of spleen at that time was a quarter of that of the control. Thereafter the uptake of #C-TdR
by spleen increased up to 24 hours.

2. Distribution of 131I-HSA in the spleen and bone marrow following 5-HT administration was not
different from controls. The concentration of 1¥1I-AA was very high in liver, spleen and bone marrow
in controls, while very low activity was shown in spleen and bone marrow of the pelvic bone of 5-HT
treated mice at the first 5 minutes as in the case of 14C-TdR.

3. At the 24 hours after injection, *C-TdR uptake by the tissues in X-ray irradiated mice treated
5-HT was nearly identical with nontreated controls. At 5 days after irradiation, however, the higher
uptake of C-TdR by spleen and bone marrow of pelvic bone was observed in 5-HT treated mice. Those
uptakes and observed autoradiographic spots in other bone marrow showed the recovery of the hema-

topoietic system.
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Table 1. List of used labelled compounds.

Labelled compound (Abbrev.) gssr:i;é?'ti:]:}?me Time of sa.criﬁcei Type of biological indicator
Thymidine-2"C HO-TdR 4 uCi 30 min. DNA synthesis in tissue
Human serum Blood labelling(Blood distri-
albumin-*'] **'I-HSA 18 5 bution in body)

Aggregated Colloid uptake by RES.
albumin-1*1 HI-AA 20 5 (Blood circulation in RES)

: Colloid uptake by RES
¥8Au colloid #Au col. 20 15 (Blood circulation in RES)
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(A) Autoradiogram of “C-thymidine in control mouse
(C) lhr after 5-HT injection
(E)24hrs after 5-H'T injection

5-HT i.p. injection
injection

(B) 5min. after
(D) 3hrs after 5-HT

Fig. 1. The effect of 5-HT administration on "C-thymidine uptake by tissues in mice
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Fig. 3. Autoradiograms showing distribution of '*I-HSA (Blood) in cross-section
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Fig. 4. Autoradiograms showing an inhibition of "] -aggregated albumin up-

take in the spleen and bone marrow following 5-HT injection

VAT ACET B Activity o #x 33t TRETREDH K CTHBD D, 5-HT
ﬂm#mmﬁﬁym“w&~ﬂzq~.mm. B 1R 5 D~ 7 At s\ T B o L~
fitr, WF, B, BRE ML ORI s, Al BV, HC-TdR iAo X 5 eI fe 2683
DT H D7 ML BT s LT B S ot
5-HT B EI040H s\ Tz, MBoMio v b, BEEk= v 4 FOMICEs XT3 5S-HT o8
&L TIRD L~ EWME 23R S D PHI-AA R BT ol
TR TH O F B KR, oA &l HIRD = v 2 T3 BUI-AA OB 5H1500 s\
BEOY R od— 1+ 504757 (Fig. 3) ok TICrhf, M BEL AREEE v vy
WTh OB K E LT {, BAMIROKIT OFEPSRRIICE Tk & b - Fhouws s,



72

AP E e DRV, T FRER, BAE.
The, BT E Bkl oo b EV v
AR BTRD BT,

5-HT #45.5 pkic "I1-AA %415 Th
DX %hﬁﬁﬁmhﬁ-””“%@ﬁmﬁ}h&
HELThichoER PR D B, iz 3T
3, BB L b Z oAy BigE S h, B
i ThicBl n B ahbdeTEinve. ¥
fo, B s TERECE s @ﬁmuﬁm&k
BLTER VY, BREEcE h 2 oW

BHE
pumadh, R © Bk 2 7}-71‘;}\}:&.{3&"3 bh

7-. (Fig.4)
5-HT 5. 1 % T Lo vz {E
», BREEHCREEN L, 3REE s

W o & D 2B ORI OEP A BT,
24IRFI B LR R & i IF B L,

2) ®Au e K
Mg B AU 2w A F &—’3—15)};‘7_& DL
R, i, ) -

Frefkbm<, |

(A)

AR RESHEE BH30%E H15
WP ORI THD.

5-HT 455 4yfhre Au 2 v 4 Fifes L
Fhk b xsr1satic ki Bk Fig. 51
T X ek s L b Za BB EN
EHRRLTWA, BiicidBeEdel, B8
BEHCKS VTR VA OEW-C ki,
Lil, b s\ itlEo ) v L RbhD
Wz vk hHEeC ERRD LR T
.

3) BI.HSA, BI-AA ¢ Activity

BILHSA 3 X0 BI-AA jzo\ T sHllo 72
B o> EEHE A0 < Dk Activity R FH Lic

4w Fig. 6 R

BILHSA DAL EER O HWibHEE AT H
L, IMEEsy 100 LThbb Lk,

T T O BRI T
606+ 28 cpm/mg, 5-HT #45.545% 03 o Tld
585+ 59 cpm, F& |3 2 o S-HT MERE Tk
591+ 114 cpm k—F# o Lic o T HHBHEE

&

BI.AA BT

Bone marrow

Bone marrow

(A)Control
Fig. 5

Liver

(B) 5-HT treated mouse (5min. before)
. ¥Au-colloid incorporation into RES in mice 15min after injection

70—

.



B fn454- 4 A25R

100" Blood

#
]
i 50 100%  Liver
%0 &0
= :” /¢_______.___+ Spleen
£ Z 30
: : e
%‘” im 4
w L I I(Idﬂef
& - 5/ + —-43—:: e L

0 5 min 1 3 24 ieg)
Timo after Injection

24, teg)

o
e
w

o 5 ) 1
ml_ﬂ Tiemar after Injo:lh‘l‘:r
Uptake of "' I-Aggregated albumin in tissues

Fig. 6. Uptake of *'I-Human serum albumin
following 5-HT injection

in tissues following 5-HT injection

Spleen Bone marrow
(A)
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(A) Control (B) 5-HT injected mouse 5min. before X-ray exposure
Iig. 7. Autoradiogram showing radiation-induced change on “C-thymidine uptake
in tissues 24hrs after X-ray exposure of 800R.
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Fig. 8. “C-thymidine in corporation into tissues 5days after X-ray exposure of 800R.
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