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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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5-HT 121388 11k28lo 5-hydroxytryptamine
creatinine sulphate % fi\~, A= H A EFRE
Pl 1 5 7 b 2.5mg (0.25ml) % JEHER
#E (lp. EET) Li.

EA LAY o B, T5E, BE5% oL B
., R EME Table 11wy,

$Ex 1. “C-TdR, BI-HSA, BI-AA (%Au
col.) oA AiIcE XiEd S-HT o2,

<y A 5-HT %485 (ip) L. 54, 1,
3, 24MRIEE 1 “C-TdR, BI-HSA, B 5 \ L
I-AA ("%Au col. 1543 o &) % Tablel
iR Licdba MIRAE G L, FrE o R0 iR
e EOMIE AT, b7 b v F7
17 4 AR#H (—70°C) CHETEEC LTRL
TIOB AP BIES Lo, SEEE2 T2,
WSS “C-TdR ##5.~ v Al oW Tt

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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Spleen Bone marrow

4
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Lymph node

Intestine

)

(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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Spleen Inferior vena cava

(A)

Liver

(A) Control (5min after "'I-HSA injection)
Smin before " I-HSA injection
Fig. 3. Autoradiograms showing distribution of '*I-HSA (Blood) in cross-section
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Fig. 2. Uptake of thymidine-"C in tissues fol-
lowing 5-HT injection
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(B) 5-HT treated mouse
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Spleen Bone marrow

(Pelvic bone)
(A) Control (B) 5min after 5-HT injection
Fig. 4. Autoradiograms showing an inhibition of "] -aggregated albumin up-

take in the spleen and bone marrow following 5-HT injection
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Fig. 6. Uptake of *'I-Human serum albumin
following 5-HT injection

in tissues following 5-HT injection

Spleen Bone marrow
(A)

(B

(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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Bone marrow (Pelvic bone)

(A) Control (B) 5-HT treated mouse S5min before. X-ray exposure

Fig. 8. “C-thymidine in corporation into tissues 5days after X-ray exposure of 800R.
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