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EFFECT OF SPLENIC LYMPHOCYTES FROM DONCRS POISONED WITH
CARBON TETRACHLORIDE ON MITOTIC ACTIVITY AND o-FETOPROTEIN
PRODUCTION OF LIVER CELLS IN SYNGENEIC RECIPIENTS
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Mitotic activity of mouse liver cells is increased after intravenous transplantation of
splenic lymphocytes from partially hepatectomized syngeneic donors into the animals [2]. Mi-
totic activity of hepatocytes also is increased during regeneration of the liver after poi-
soning with carbon tetrachloride (CCl,) ([7]. This process is accompanied by the appearance
of an embryo-specific protein — a-fetoprotein (AFP) — in the animal's blood serum [1].

It was interesting to discover whether lymphocytes of CCl,-treated donors would affect
mitotic activity and AFP production in the recipients' liver, and the investigation described
below was carried out for this purpose.

EXPERIMENTAL METHOD

SWR mice aged 2-3 months, used as lymphocyte donors, were given one or 11 doses of an

8% solution of CCl, in sunflower oil (one dose was 0.1 ml of the preparation [1l]) perorally.
The CCl, was given twice a week. Cell suspensions in medium 199 were prepared from the

spleens of the experimental and intact donors 16 h after administration of CCl,. The washed
cell suspension was injected into the caudal vein of intact recipient mice of the same strain
in doses of 2:107 or 7-107 lymphocytes in 0.7 ml medium 199 (Table 1). Intact animals and
mice receiving 0.7 ml of medium 199 intraperitoneally alsc were investigated.

The animals were decapitated 50 h after transfer of the lymphocytes. Colchicine solu-
tion was injected into the animals 4 h before sacrifice in a dose of 5 mg/kg body weight.

Pieces of liver 3-4mm thick were fixed in a mixture of acetone-formalin—0.03 M phosphate
buffer, pH 6.1-6.2 (9:5:6) and embedded in paraffin wax [3].

The mitotic index in the hepatocytes was determined in liver sections 3 u thick,
stained with heématoxylin, by counting from 2600 to 25,000 hepatocyte nuclei [5].

AFP was revealed in liver sections by an indirect immunoperoxidase method, using mono-
specific antibodies against AFP and a preparation of donkey antibodies against rabbit vy-
globulin, conjugated with horseradish peroxidase [9].

Monospecific antibodies against AFP were obtained from rabbit antisera against mouse
AFP on sepharose 4B—AFP sorbent. The specificity of staining was verified by means of an
antibody preparation neutralized with the equivalent quantity of pure AFP. Treatment of a
serial section with antiserum against mouse y-globulin served as the control for nonspecific
uptake of serum proteins by the hepatocytes [8].

The AFP concentration in the animals' blood sera was determined by double immunodif-
fusion in gel [4] with a standard test system.
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TABLE 1. Mitotic Activity of Hepatocytes and
Detection of AFP-containing Cells in Recipient

Mice
PR
o o _
("ll."reatment of Numbef of lymph M(lj[otlcf Containing
onors ocytes injected ~ |LRdEX O cells in
(recipients) hepatocytes, j|iver
n Fections
One dose of CCl,| 2-107 0,1140,01 2/4
7.107 3,84-0,9 4/9
11 doses of GCl, | 7. 107 1,3+0,3 2/5
Intact animals 7-107 0,08+ 0,005 1/4
0.7 ml of medium| 0,14-0,02 3/3
199
Intact animals* 0,050,004 0/4
2] — 0/50

Legend. Numerator gives number of animals with
AFP-containing cells, denominator gives total
number of animals in group studied.

*Intact mice not receiving colchicine; mitotic
index in hepatocytes of this group of animals was
not determined.
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Fig, 1. Detection of AFP in liver of re-
cipient mice. Parallel sections treated
with antibodies against mouse AFP (a) and
against mouse y-globulin (b).

EXPERIMENTAL RESULTS

Intravenous injection of 7107 lymphocytes from donors receiving one dose of CCl, led
to a marked increase (by 75 times) in the mitotic index of hepatocytes in the recipients'
livers (Table 1l). Injection of the same lymphocytes in a dose of 2+107 increased the mitotic
index much less (two-fold). Consequently, the observed effect was dose-dependent. Injectiocn
of 7107 lymphocytes from donors receiving 11 doses of CCl, increased the mitotic index by
about 25 times, although significantly less (P < 0.001) than after poisoning by a single dose.
Injection of 7-107 lymphocytes from intact donors inte mice of the control group, like in-
jection of medium 199 alone in the equivalent volume, increased the mitotic index by 1.5-2
times (P < 0.01; Table 1).

Immunoperoxidase investigation of liver sections from 54 intact mice revealed no cells
containing AFP, In the remaining groups AFP-containing cells were found in some of the ani-
mals (Table 1). AFP was found in the cytoplasm of solitary hepatocytes, the number of which
did not exceed 0.02-0.03% of the total number of hepatocytes (Fig. 1). No general rule was
found as regards the arrangement of AFP-containing cells in the structure of the liver. No
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correlation was found between the intensity of the proliferative process induced by lympho-
cyte transfer and the number of AFP-positive cells, for any of the procedures used in the ex-
perimental and control groups induced the appearance of hepatocytes containing AFP. The num-
ber of cells containing AFP was about equal whether the increase in the mitotic index was

by 75 times or 1.5 times.

AFP likewise was not found in the sera of any of the recipients by the gel-diffusion
method.

Transfer of 7-107 lymphocytes from donors receiving a single dose of CCl, thus stimu-
lates by 2 orders of magnitude an increase in the mitotic index of intact mice. The effect
caused by transfer of lymphocytes from partially hepatectomized donors was much weaker. It is
not yet clear with what this difference in the stimulation of mitotic activity of the hepato-
cytes is associated.

The discovery of AFP-containing cells after such minimal and nonspecific procedures as
injection of culture medium may perhaps be due to the fact that there is a certain number
of AFP-producing cells which remain undetected, being outside the limits of sensitivity of
the method. 1In that case an extremely small physiological increase in the level of AFP pro-
duction leads to the discovery of these cells. The results are in good agreement with data
in the literature [6] indicating that AFP production is independent of the phase of the mi-
totic cycle of the hepatocytes and that the appearance of AFP-producing cells is unconnected
[7] with the intensity of proliferation in the hepatocytes.

The use of a model of transfer of stimulation of proliferative activity of hepatocytes
by lymphocytes thus yielded data confirming the absence of any direct connection between the
appearance of AFP-producing cells and the intensity of proliferative processes in the liver.

The authors are grateful to A. K. Yazova for providing the pure preparation of mouse AFP
and the test system for mouse AFP,
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