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The effect of parasitism on the crab seems to be limited to the
destruction of the epithelial and cuticular lining of the gut by the
mechanical action of the parasite. The epithelial lining may be
thinned out beneath the point of attachment of the parasite, or in
other cases may be sloughed off, especially in heavy infections.
Since the gregarine does not appear to pierce the cells, it must ob-
tain its food supply from the lumen of the digestive tract. Although
an exceedingly heavy infection might destroy sufficient tissue to
inconvenience the host, it is doubtful if this would occur normally
since, even in severe infections, comparatively few of the host’s
epithelial cells seem to have been materially injured.
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The striking stimulation of the bone marrow in splenectomized
rats suffering with Bartonella muris anemia is reflected in the retic-
ulocyte count of the peripheral blood. In the course of extensive
studies in this disease™” the appearance of large numbers of reticu-
locytes during the height of the anemia was noted.* A detailed
correlation of the degree of anemia as reflected in the blood count
and hemoglobin determination with the reticulocyte count and the
appearance of Bartonella bodies has yielded certain interesting ob-
servations. For the study and demonstration of reticulocytes in
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large numbers, Bartonella muris anemia offers a readily obtained
source.

Estimations of the hemoglobin, red blood cells and reticulocytes
were made daily on a group of 6 splenectomized male adult rats of
Bartonella muris carrier stock, from the day of splenectomy to the
death of the rats. Hemoglobin was determined by the Dare colori-
meter. For the preparations of the smears for the reticulocyte count
a slight modification of the method recommended by Key* and
Thoro™ was used. The dye was diluted as follows: 4 drops of a
saturated aqueous solution of brilliant cresyl blue were added to 5 cc.
of physiological salt solution to which had been added 2 drops of a
2% potassium oxalate solution. This was made up fresh every few
days. One drop of the dye solution was placed on the slide and near
it one drop of blood. The blood and dye were intimately mixed
with the edge of a second slide and smears drawn. When dry
the smears were counterstained with Wright's stain. The retic-
ulocytes were clearly defined and readily counted. Smears prepared
without vital staining were made for the study of Bartonella bodies.

Stucky and Brandt'® recently reported the curve of the reticulo-
cyte count in normal rats at different ages. They found that the
drop in the hemoglobin level during the nursing period is associated
with a progressive decrease in the number of reticulocytes. At
birth 60% of the red cells are reticulocytes. There is a progressive
decrease after this. At 21 days the reticulocytes have dropped to a
25% level. At 2-3 months normal rats show a constant 2-3%
reticulocyte count. We have been able to confirm these observations.
In our own stock at 3 months of age, the reticulocyte count of nor-
mal rats varied from 1.7 to 4.8%.

From the table it may be seen that with the development of anemia
4 to 5 days after splenectomy a rise in the reticulocytes occurred to
a level as high as 23%. As the anemia progressed and the hemo-
globin and red cell count fell, the percentage of reticulocytes pro-
gressively increased. By the 8th day after splenectomy the reticu-
locyte count was over 40%. By the 10th day the animals began to
recover, the hemoglobin rose, the red cell count increased and the
reticulocyte count progressively diminished so that on the 22nd day
the count dropped in most of the rats to below 10%. Two days
later they again rose as the anemia recurred to as high as 70% and

10 Key, J. A., Arch. Int. Med., 1921, 28, 5.

11 Thoro, W. C,, Clinical Laboratory Methods. Press Publishing Co., East
Stroudsburg, Pa., 1926, 53.

12 Stucky, C. J., and Brand, E., Proc. Soc. Exp. BioL. AND MED., 1933, 80, 932.




95

RETICULOCYTES IN BARTONELLA MURIS ANEMIA

018y
“UWNo? sy} Ul PajeoIPul saIpoq e[PuolIeg SUiurejuod s[[eo pat jo equnu % wH
*S[[90 Poo[q pPal (g 3uryunod A pauluLIalep $93400[NO1Y8I JO %, ¢
*1979WOUIQO{30WR] a1B(T Y3 YA s3UIPRAI WOL] PoIB[No(ed 8 %, Ul Passaidxe UIqO[S0WRH Y], 1

T § 8 ¢ 9 0 O O ¥ 0 0 W ¥ ¥ S 0 0 0 w peg %

21 92 0S5 9 O 8 99 3¢ 99 3 09 TF 92 88 ST T %9 LI o1y %

« UIS% .. 0008 009E 006% 0987 0928 089S 00S% 0STS 0999 0S8% 0218 0008 0092 0093 0089 0089 00.8 0006 000 X O'dYH
oOF 09 9F 98 90T 00T OL 06 00T OIT SF 09 92 OF <S8 00T GIT GOT ‘3H % 9

0T ¥4 9 9 0 ¥ 0 ¥ M ¢ 0 o 0 ‘wueg %

€ 9 QeI 2 9 € € LV 66 € 2 ¥v¥ LE 2ued %

« PUZZ 00L2 0098 00S¥ 0019 0S¥S 00%¥F 09SZ 000€ 008T 00€S 00L9 0098 0098 000 X "Q°dY
0T 00T 00T 02T 08 06 08 OF 92 Oy 06 G6 96 ‘q8H % ¢

9 O 03 0 0 2% 08 2 O 0 ¥ W M L 8 0 0 0 ‘w reg %

99 8T 8¢ 9¢ 09 €2 8T € 2% P92 0v % OV 9T 93 1 8% 21394 %

« WI9F .. 0029 0002 009¥ 00LZ 000T 0S12 0S0F 00GS 0S9% 0GEE 0062 0082 008Z 00SZ 00¥S 0099 0098 0008 000 X O°d'Y
06 OV 06 99 98¢ 02 0% G6 GOT G¢ OF S¢ 08 O G8 OIT 00T 90T Q8H % ¥

06 0 0 0 0 ‘wt yxed 9,

PIdE %€ €& 9T 3 2199 %

0071 0099 00ZL 0098 0006 000 X D°'d'Y
0T S 00T OTT OIT ‘3H % ¢

0 0 o0 T ST T W4 0 W W %I € 08¢ 0 O O 0 o0 ‘w ryedg %

9¢ €8 g 0y 9 € 12 8T 8T 0% 9T 8 OF %1 &€ ¥% 9T 9¢ a1y %

« U o 0028 0009 099% 093% 09%% 0098 00%S 000% 0028 00%E 0092 OSIT 0008 00SL 00TI8 0088 00Z8 0008 000 X "O'dY
O 68 68 06 98 90T 9L 0L OF 93 S8 98¢ 0L 06 00T 96 SOT 90T ‘q3H % 2

m o 0 0 gz N 4 9 9 0 9 W ™ 8 08 0 0 0 W areq %)

8 3% L 9 8 OI 08 € 09 62 99T % %9 € 28 £o1Y %

£ep yI89 poIQ 83 82. 0098 002% 002¢ 83 0089 00%S 086¥% 0028 0002 00ST 0022 00T 0029 00LL 0098 Smw 000 X "O'gYq
0L 06 08 08 09 G9IT 06 08 €S2 09 S8 08 0Z 0Z 96 00T S0T OII '83qH% 1
87 ¥% 98 82 ¥2 % 03 LT ST oL IT 6 8 L 9 ¥ @ 1 -1do *ON
m%dﬁm .OZIﬂoﬁduwQO .prwﬂ maﬁﬂoo G.HOMQM ad.m

878 OUIq[V 3INPV PAZIi0)0aUa[AS JO BIWAUY SIINUI B[[oU03IEq Ul SJUNO,) 93K00[NMo1jey
I 'TdV.L



96 RETICULOCYTES IN BARTONELLA MURIS ANEMIA

continued high till just prior to death when they dropped considera-
bly. A persistently low reticulocyte count in the presence of con-
tinued anemia is a fatal prognostic sign.

Concomitantly with the rise in the reticulocyte count and the drop
in hemoglobin percentage and the number of red cells, there was a
marked decrease in the percentage of red cells and the number of red
cells infected with Bartonella bodies. The height of the Bartonella in-
fection of the red cells occurs just before the marked drop in hemo-
globin percentage and the red cell count. With the development of a
severe anemia, Bartonella bodies were found with difficulty, though
when the anemia recurred the appearance of large numbers of Bar-
tonella bodies again was manifest in the early phase of the relapse.

The resistance of young red cells (reticulocytes) to Bartonella
muris is striking. In the vitally stained preparations Bartonella
bodies were never observed within the reticulocytes. The com-
plete disappearance of Bartonella bodies at the height of the anemia
suggests a peculiar resistance of the new formed red cells to their
invasion. This factor may account for temporary recovery from
the infection that follows the anemia in most instances. In a large
percentage of instances, however, particularly in males, relapses
occur and death of anemia and infection result.

Conclusions. 1. Reticulocytes may constitute more than two-thirds
of the red cells in the circulation at the height of the anemia in
Bartonella muris anemia of splenectomized adult albino rats. 2.
Reticulocytes are particularly resistant to invasion by Bartonella
muris. 3. The reticulocyte response during Bartonella muris anemia
may be used as a prognostic sign. A poor reticulocyte response is
associated with death of the rat within a few hours. On the other
hand a high reticulocyte count is followed by temporary recovery
from the anemia though the rat may succumb during a subsequent
relapse.





