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Effect of Hepatic Blood Flow on the Radiocolloidal Phagocytosis Activity

of Marrow Reticuloendothelial System and Erythropoiesis
By
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Department of Radiology, Research Institute for Tuberculosis, Leprosy and Cancer,
‘Tohoku University
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It seems to be easily conceivable that the function of the reticuloendothelial system (RES) in bone
marrow and erythropoiesis may be greatly influenced by the changes in blood flow to the bone marrow
(MBF). In the present experiments, the liver was exposed to 6,000 R in one dose and the eflect of the
subsequent reduction in hepatic blood flow (HBF) was studied upon the erythropoietic incorporation of
%9Fe, and the phagocytosis of radiocolloids by the hepatic and marrow RES in the rabbit.

HBF was exploited from the blood clearance of 1%8Au of 50 A of particle size. Hepatic RES function
was assessedd by organ radioassay following an intravenous 1%Au injection. Marrow RES function was
estimated by marrow scanning of the pelvic region and external counting over the sacrum following
intravenous ¥@In colloids. Marrow incorporation of %Fe citrate was employed in surveying erythro-
poiesis.

Results: 1) HBF decreased rather early after the hepatic irradiation. 2) In contrast to the marked
reduction in HBF, only about 20%, reduction of the control was seen in the phagocytic function of the
irradiated hepatic RES. 3) The early reduction in HBF was accompanied by an increase in the photo-
density on marrow scans. It decreased, however, when the reduction in HBF became so extreme. 4)
There was a good correlation seen between the incorporation of %¥Fe and the alterations in the marrow
photodensity.
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Dose : 6000R

L Day 9

NN\ k=37

‘\‘ \\DENJ;; \\k
\Day 1\ =23 ™

Control \ Y\ | N\,

T=10 \\12 \\

1 3 5 7 (min)

Log of Blood Colloid (cpm)
7
S
/

Unirradiated| Day 1 | Day 3|Day 9
Control _["Post 6000R tc_Liver

*lo of Diose
per g of 1.73 1.73 | 133 | 1.22
Liver

El :
The Size of ]?&u Colloids was 505.

Fig. 1 Effects of Irradiation of Liver on Disapp-
earance Rate of '"®Au colloids and Phagocytic
Activity of RE Cells
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0Co - Irradiation of Liver

Case
Betore Rx

|

Body Weight ( kg ) © 204
IR slapci ) o0 1915
Maximum cps Sacrum - 325
Liver Weight @ 71g

Dose 113m

Fig. 2

Dose : 6000R
Rx : 3Days

-

2.08
1953
500
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®0Co - Irradiation of Liver

Case 4 ~ Dose : 6000 R
- Before Rx Rx : 7Days Rx : 11Days
o8, s, o
. 4 -

&

%

s Fiimaing
Body Weight (kg): 32 ’ 27 23
Dose "Min (uCi) 1 2227 187 1580
Maximum ¢ps Sacrum:300 - 800 230

o Liver Weight : 51g

( Rx: 21 Days )
e i

Table 1 *Fe Incorporation into Erythron and Marrow RE
Function in Liver Irradiated Rabbits

| Max cpm Sacrum % of “Fe

! Radiation I Days Post | 5(,‘51[1 . L I Deei per &
i Dose Irradiation Density iBef'orc Trrad. | Post Irrad. i of Marrow |
' Unirradiated Control ' I | 0.8040.07 |
: 1 6000 R 2 : 1 140 180 1.64
i 2 6000 R 4 ; f 80 | 110 1.00
' 3 6000R s | 1 80 | 150 1.13
Irradiated 4 6000R L 10 | 10 0.3
’ 5 6000R 8 | 60 | 20 0.17
_ 6 | 6GOOOR 9 | ] | 230 | 40 0.59
| 7| R | 9 | 1 | 280 | 40 | 057
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