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Bg-group. The ratios of CSF levels to blood
levels of these vitamins are shown in Table 1.
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Gamma globulin-like paraproteins have
been described in various mouse transplanta-
tion lines characterized by myelomatous(1.2)
or plasmacellular leukemic(3-7) lesions. The
subject of this report is the new observation
that the paraprotein of a new transplantation
line of leukemia appeared to be a macroglobu-
lin and that the microscopic lesions seen in
this line are comparable to those described in
Waldenstrom’s macroglobulinemia in man.

Material and methods. Nlethods of total
protein estimation, paper- and immunoelec-
trophoresis, have been described(7). Ultra-
centrifugation was performed in a Spinco ul-
tracentrifuge (Model E equipped with a rotor
temperature indicator and control unit at
59,780 rpm at 20°C) on serum samples.
diluted with 2 volumes of 0.99 NaCl. The
transplantation line, originated in a 28-months
old, untreated (CBA x DBA/2) I, mouse(8)
with enlargement of lymph nodes and spleno-
megaly. Following subcutaneous inoculation
of leukemic tissue, percentage of takes
through 12 transfer generations was 100. sur-
vival time being 6 to 10 weeks, gradually
shortening to 4 to 6 weeks.

Results. Total serum protein was found

* This investigation supported by grants from Leu-
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reduced to 3-4.5 g% (normal values 6.1-6.7
2 %).

Serum protein pattern in (a) paper electro-
phoresis (Fig. 1) showed a pathologic globu-
lin fraction of fast gamma mobility, in the
first 5 passages constituting up to 40% of
total protein; gradually fading, it disappeared
in the tenth passage. b) Immunoelectropho-
resis (Fig. 2) revealed an abnormal precipita-
tion bow in the beta-1-beta-2- area located

6.1 g % Totalprotein 3.1g %

60% Alb. 299,
5% ax 6%
9% as 10%

15% 8 15%

Path. fr. 35%

1% v 5%

F1G. 1. Paper electrophoresis of normal mouse

serum (left), and of serum from a mouse No. 2420

of tourth transfer (right) characterized by large,
abnormal gamma fraction.
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FIG. 2. 4. Conventional agar eleetrophoresis of
serum from a mouse of third transfer, showing
eleetrieally separated fraections. B. Immunoelee-
trophoresis of same serum; presence of a preeipita-
tion bow (beta-2-M) not usually seen in mormal
mouse serum, increased mobility and concentration
of beta-2-ITL and highly reduced extent of gamma
bow are evident from comparison with ¢. €. Im-
munoelectrophoresis of serum from normal mouse.

FIG. 3. TUltracentrifugation diagram: 4. of
normal mouse serum, only a small § 16 peak is
present. B. of serum from a mouse No. 2420 of
fourth transfer, showing significant inecrease of
S 16 component.

FIG. 4. a. Smear of blood from mouse of ninth
transfer — Giemsa stain — X 550; leukemic ecells
showing large, somewhat ececentric nuclei and
scarce, finely vacuolized cytoplasm may be eclassi-
fied as intermediate forms between mouse lympho-
cytes and plasmocytes. b. Imprint preparation of
infiltrated lymph node from mouse of third pas-
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most centrally in all bows, anodically limited
by the central filling hole and cathodically
superimposed on the beta-2-1 (transférrin)
bow. In the terminology for human serum
this bow is named beta-2-M. In addition, a
hypogammaglobulinemia decreasing through
the passages to agammaglobulinemia, the lat-
ter present from the 5th transfer, and a con-
stantly increased mobility and concentration
of beta-2-III bow were observed; this last
change, however, is unspecific in that it is
seen with all types-of malignant growth(6,7,
9,10). In the 7th transfer the pathologic bow
was but faintly developed and was invisible
from the tenth passage. c) Ultracentrifuga-
tion (Fig. 3) of serum from a mouse of the
fourth transfer showed a large, abnormal glob-
ulin peak with sedimentation coefficient 16.2
S constituting 27.5% and located correspond-
ingly to a minimal peak with sedimentation
coefficient 16.9 S of normal serum. In con--
formity with electrophoretic findings, ultra-
‘centrifugation of serum from a mouse of the
9th transfer showed an almost normal picture.

Morphologic blood changes. Total number
of white blood cells was increased (up to
50,000/cmm) as the result of granulocytosis
and presence of numerous (up to 98%) rather
small, abnormal cells (Fig. 4a), mostly re-
sembling. mature lymphocytoid cells with
more or less marked tendency towards plas-
macellular differentiation; moreover, a few
large dark-staining “blast”-like cells were
seen. From the tenth passage lymphocytoid
cells appeared more immature, more ‘“blast”-
like with dark blue cytoplasm and more reti-
cularly structured nuclei.

Macroscopic lesions in the grafted mice
were enlargement of thymus, peripheral and
mesenteric lymph nodes, severe hepato- and
splenomegaly and perirenal infiltration.

Micrascopic. tissue lesions were infiltration
sage, ‘‘naked nuclei’’ cells, plasmoeytoid lympho-
cytes and a large reticulum ecell with abundant,
vacuolized eytoplasm are seen, the latter probably
identical with PAS-positive reticulum cells seen in
seetions. ¢. Tumor at site of inoculation—fourth
passage No. 2420—Hem.- Eos. stain—X 225; ma-
jority of cells appear as naked nuclei, but diffusely
scattered larger reticulum cells with more abundant
cytoplasm and paler nuclei are seen. d. Liver
metastasis from the same mouse as in ¢—methyl-
green-pyronine method—X 225 showing ehromatin

structure and pyroninophilic eytoplasm of the tu-
mor cells.
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of typical leukemic localization widely spread,
and most markedly developed in the above
mentioned organs. Fig. 4 b-d shows morph-
ology of the tumor cells. In imprint prepa-
rations of leukemic tissue (Fig. 4 b), the
dominating cells were of the same appearance
as those seen in the blood. In addition, a
varying number of large reticulum-cell like
cells were present. Stained with hematoxy-
lin-eosin (Fig. 4 ¢). the tumor cells presented
themselves as naked nuclei. With methyl-
green-pyronine staining (Fig. 4 d). they were
seen as closely packed, rather small cells with
scarce, moderately to heavily pvroninophilic
cytoplasm and with relatively large, round or
oval nuclei with a distinct nuclear membrane
and a fine chromatin network, often with one
or 2 small nucleoli. Between the tumor cells
large reticulum-cells with vacuolized and or
PAS-positive cytoplasm were located. This
picture persisted through 10 transfers. There-
after the tumor growth showed dedifferentia-
tion into a polymorphous reticulo-sarcomato-
sis killing the host at a time when only moder-
ate infiltrations had developed; this applied
particularly to the liver. In the majority of
hosts of all transfers, the Kupffer cells of liver
were found PAS-positive, swollen, containing
granules, globules and vacuoles.

Discussion. These findings suggest the ex-
istence of a macroglobulinemic disease in
mice. Localization in paper- and immuno-
electrophoresis of the abnormal globulin frac-
tion and its sedimentation coefficient in ultra-
centrifugation correspond to the findings in
macroglobulinemia in man(11-15). The simi-
larity also applies to reduction of the non-
influenced immunoglobulins usually seen in
paraproteinemic diseases in man(16), and to
occurrence of characteristic, more or less plas-
macellularly differentiated, lymphocytoid cells
(11,17,18), appearing as naked nuclei in he-
matoxylin-eosin stained sections.

Summary. A transplantable mouse leuke-
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mia characterized by presence of a large, mac-
romolecular serum globulin fraction and of
more or less plasmacellularly differentiated,
lvmphocytoid cells is reported. The disease
shows definite similarity to human macro-
globulinemia.
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