
FEMORAL BONE MARROW BIOPSY IN THE ALBINO RAT

By D. G. CAMERON, B.Sc., M.D., AND G. M. WATSON, MB.

I N THE course of another investigation we became interested in studying the

myelogram of the rat with a view to observing changes which might occur as

the result of experimentally induced anemias. The scanty published work on this

subject has been recently referred to by Vogel (1947). She has also developed a

method for obtaining marrow and has given a detailed description and classifica-

tion of the cell types. The limitation of her method is that the animal must in each

instance be sacrificed. The present investigation was therefore directed towards the

development of a reliable method by which repeated marrow studies of one animal

could be made.

METHOD

Marrow films were made from twelve healthy albino rats of the Wistar strain,

aged 4 tO 6 months. The rats were fed on a diet which we have found to maintain

them in good condition, and to permit normal growth and reproduction (table i).

To obtain marrow samples, the skin over the femur is depilated by clipping short

and then swabbing with 40 per cent sodium sulphide. The animal is anesthetized

with ether and tied on its side. Aseptic technic is used and a i cm. incision made

along the axis of the femur. The muscles are then separated to expose the widened

upper end of the femur, which can be grasped with a pair of toothed dissecting

forceps. Using a sharp b-gage needle as an awl, a hole is drilled into the marrow

cavity. A cannula, previously prepared by filing the bevel and point from a 2.0-

gage needle, and mounting it on a 2. ml. all glass syringe, is then introduced

into the marrow. Before introduction, human plasma is aspirated into the syringe

and then expelled, so that plasma remains in the cannula but not in the syringe.

Suction is applied until marrow just shows in the syringe and the cannula is then

withdrawn. The marrow, already mixed with plasma, is expelled onto a series of

slides, and films are made and quickly air-dried in the usual manner. From six to

eight films can be made without difficulty. The muscles are brought together with

a single cotton suture. The skin is closed, with either a continuous eversion cotton

suture or Michel clips. The wound is sealed with collodion. No other dressing is

applied. Clips are removed in forty-eight hours but sutures may be left. The animals

have no disability after the operation and the wound is healed within a week.

RESULTS

A second biopsy can be made from the same femur after a fortnight. Marrow

films from the second femur can be made as soon as two days after biopsy of the

first femur. The range of cellular distribution is not altered in these instances.

By using the femurs alternately, satisfactory examinations of the marrow can be

made at weekly intervals.
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TABLE i.-Diet

crude casein 2.5

corn starch 68

cod liver oil

arachis oil 2.

mineral salts 3

Supplements

I00

2.93

thiamine

riboflavine

nicotinic acid

pyridoxine

pantothenic acid

i-Methyl 4-naphthaquinone

choline

-tocopherol

vitamin A iooo units

vitamin D ioo units

zoo gamma daily

2.oo gamma daily

mg. daily

ioo gamma daily

2.00 gamma daily

40 gamma daily

io mg. daily

3 mg. weekly

twice weekly

twice weekly

TABLE i.-Femoral Bone Marrow of the Adult Albino Rat. Distribution of the Cellular Elements

Leuko-Erythro Ratio = i.8

Cell Type

Distribution %

Range Average

“Blast” cells .4- ,.8 I.0

Promyelocytes .8- 3.4 z.8

Neutrophilic myelocytes 1.2.- 5.0 3.5

Neutrophilic young forms �.6- 9.2. 7.6

Neutrophilic staff cells 8. 2.-14 .0 11.2.

Neutrophilic mature forms s6.o-i8.6 2.1.4

Eosinophilic myelocytes .4- 2.4 , .6

Eosinophilic mature forms i.6- 7.0 4.2.

Basophiles 0- .4 .1

Lymphocytes 6.6-2.4 15.1

Monocytes ,.o- 1.2. i.6

Plasma cells .4- I .0 .9

Proerythroblasts .4- i.8 1.4

Basophilic erythroblasts 3 . a.-io.o 6.2.

Polychromatic erythroblasts 10.8-2.7.2. 2.1.1

Orthochromatic erythroblasts 0- .� . i

Megakaryocytes o- .8 .�

Macrophages 0- .4 .2.
Mast cells (Kugelhaufen) 0- .2. .1

Cells in mitosis .2.- .8 .6

Satisfactory films were always obtained by this method despite the fact that

human plasma will agglutinate rat erythrocytes.* Better films were made by mixing

* Human plasma was used in preference to rat plasma because it was readily available and gives

satisfactory results (Endicott, 1945).
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marrow with plasma in the cannula than by using undiluted marrow, or by

diluting the marrow on the slide in a drop of saline or plasma.

Differential counts were made from films prepared by this method, iooo cells

being counted in each instance. May-Grunwald-Giemsa staining was used through-

out. Although there was considerable variation in distribution, the morphology

did not vary in the series. The counts are summarized in table 2., employing a

modification of the classification used in this department for reporting on sternal

marrow smears. This classification differs in a few respects from those used by other

authors.

Primitive cells, which cannot be differentiated with certainty, we have labelled

“blast” cells; the majority are presumably myeloblasts.

Neutrophilic granulocytes of greater maturity than myelocytes have been

classified as young forms, staff cells and mature neutrophils. We agree with Vogel

(1947) that the ring cell is more mature than the myelocyte, but we find that the

nucleus of the granulocyte, at all stages of maturity beyond the myelocyte, may

have a ring formation. It is therefore necessary to consider all the characteristics of

a ring cell before assessing its maturity. Most of the ring cells are here classified as

young forms, together with Vogel’s metamyelocytes.

Eosinophilic granulocytes have been classified into two groups only: myelocytes

and mature forms. Ring forms are also present in the eosinophil series.

No precursors of basophilic granulocytes were observed.

Cells of the erythropoietic series have been divided into four groups with

descriptive names. The differentiation of the proerythroblast from other “blast”

cells is difficult and cannot be accomplished with certainty by the present methods.

There was no sex difference in the myelograms.

SUMMARY

A technic for repeated femoral bone marrow biopsy in the rat is detailed.

Differential counts confirmed the distribution of the cellular elements as de-

scribed by other authors.
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