
BRIEF NOTE

Hernatologic Data on Some Small Mammals

By \V. C. YOUAYr, L. D. FAY, D. L. HowE AND H. D. HARTE

K NOWLEDGE of the normal physiology of the various species of wild

animals is essential for the study of disease, nutrition, reproduction and

related subjects bearing on the scientific management of game animals. In

the course of our work on disease and nutrition in game species we have

frequently been hampered by a lack of information on hematologic and

biochemical values for these species. Most of the data of this nature appearing

in pertinent literature are limited to one or two instances when the animal

has been brought to the observer’s attention because of some pathologic con-

dition or physical impairment. information on healthy wild animals is cx-

tremely scarce. Wintrob& gives figures on hematology for several wild

species, but the information is based on relatively small numbers. Addition-

ally, due to increased importance of wild animals in the field of epidemiology,

\ve were interested in determining what hematologic values might be in some

of the non-game species.

\Ve hesitate to say that these data represent “normal” values, as they are

based on animals under stress of handling. They are representative of ap-

parently healthy animals handled as described. Admittedly, the conditions

ufl(ler which we obtained the blood samples are imperfect, and a number of

stressors involved undoubtedly affected our results. However, until better,

more sophisticated technics are devised and employed, we feel the data pre-

sented will aid in forming a standard for comparison.

MATERIALS AND �S1ETHODS

In the spring and summer of 1959-1960 we had an opportunity to obtain blood samples

from a variety of live-trapped wild animals at the Rose Lake \Vildlife Experiment Station,

near East Lansing, Michigan. We anesthetized the animals with sodium pentoharbital ad-

ministered intraperitoneally at the rate of 1 gr./5 lbs. body wt. We obtained the blood

samples with a hypodermic syringe and needle, going through the rib cage directly into

the heart. Most of the animals tolerated this procedure very well. After handling, the

aninials were placed in a secluded spot near the trap, where they would be concealed from

Winge(I predators, and could be observed during the recovery phase of anethesia. To our

knowledge only two fox squirrels and one opossum succumbed due to the effects of

handling and cardiac puncture. We checked the traps early in the morning and again late

in the afternoon each day so that the animals would not he confined for a long time.

Amounts of l)lOod collected from an individual varied from 0.5 cc. to 3.0 cc., subject to

the size of the animal. Needle size varied from 26 gauge to 20 gauge, again depending

u�Ofl the size of the animal being handled. We divided the blood sample, one portion being

oxalated, the other allowed to clot in order to obtain serum for other purposes. A small

portion remaining in the syringe was used to make the blood smears.

Hematocrit was determined with an International hematocrit centrifuge using capillary

tubes. Hemoglobin was measured by the cyanmethemoglobin method using a Fisher
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clinical electrophotometer. Red and white blood cells ( RBC, WBC ) were counted on a
Spencer Brightline hemacytometer.

Blood smears, for differential white blood cell counts, were stained with either Giemsa’s

or Wright’s blood stain. In most instances 100 WBC’s were counted to obtain the differ-

ential count. Several blood slides did not have 100 WBC’s; on these slides 50 cells were

counted and the figure doubled.

Erythrocytes were measured using a calibrated ocular micrometer.

RESULTS

We present data for eight species of wild mammals, representing four or-

(lers ( table 1 ) . Order Marsupialia: Opossum, Dideiphis virginiana. Order

Carnivora : Skunk, Mephitis mephitis; raccoon, Procyon lotor; and long-tailed

weasel, Mustela frenata. Order Rodentia: Woodchuck, Marmota monaX: fox

squirrel, Sciurus niger; and red squirrel, Tamiasciurus hudsonic,is. Order

Lagomorpha : Cottontail rabbit, Sylvikigus floridanus. For each species we list

here the range of values and the average by sex and age, and the combined

average and range regardless of sex or age.

Erythrocyte diameters. Of the species examined ( table 2), the opossum had

the largest erythrocytes, 8.5 � followed by the woodchuck at 8.4 ,�. The largest

species handled, the raccoon, had the smallest erythrocytes, 6.2 �

We noted no differences in erythrocyte diameters between males anti fe-

males, or juveniles and adults.

Hemoglobin. The long-tailed weasel had the highest hemoglobin value, 12.3

Gm./l0O ml. blood, followed by the cottontail rabbit and the red squirrel,

11.5 Gm. The lowest value, 8.3 Gm., was for the raccoon.

Heniatocrit. Hematocrits proved to be surprisingly similar. Only that of

the raccoon ( 31 per cent) and the skunk (36 per cent) showed much of a

deviation from 39-44 per cent exhibited by all the other species.

Red blood cell counts. The opossum had the lowest RBC (4.9 million/n�m.’).

the red squirrel the highest (8.9 million/mm.3 ), followed by the raccoon ( 8.7

million/mm.3 ) and the fox squirrel (8.5 million/mm.3 ) . Gels2 has shown cell

counts for the cottontail rabbit. His data on 16 RBC counts appear to show

values ( 5.8 million/mm.3 ) somewhat lower than ours ( 6.3 million/mm.3).

Mean corpuscular volume. The opossum, the only Marsupial studied, had

the highest MCV, 82 j�. The other species ranged from 35 p� (woodchuck) to

69 � (rabbit).

Mean corpuscular hemoglobin and mean corpuscular hemoglobin concen-

tration. Values for MCH and MCHC were greatest in the opossum and wood-

chuck. MCH ranged from 10 ttixg. ( raccoon ) to 25 t�,tg. (opossum) ; MCHC

ranged from 24 per cent ( red squirrel ) to 31 per cent ( opossum).

White blood cell counts. The most striking characteristic of the WBC’s were

the figures obtained for the smaller species. The long-tailed weasel (3,300/

mm.3 ), fox squirrel (3,600/mm.3 ), and the red squirrel (900/mm.� ) all had

counts much lower than the other species. The red squirrel had so few WBC’s

that we found it impossible to make a satisfactory differential count from a

stained blood slide. Geis’2 data on WBC counts for 28 cottontail rabbits fall

within the range we found for that species.
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No.
Species Individuals

Table 2.-Average Erythrocyte Diameters

Total No.
Cells Measured

Average 1)iameter
in Microns

Opossum 5 50 8.5
Skunk 5 50 7.0
Raccoon 5 50 6.2

Long-tailed weasel 4 40 7.2
Woodchuck 3 30 8.4
Fox squirrel 5 50 7.9
Red squirrel 5 50 7.4

Rabbit 5 50 7.2

Differential. Eosinophils, basophils, and monocytes were present in the

smallest numbers, as might be expected, in all species. We noted no eosino-

phils or basophils from adult fox squirrels. Neutrophils and lymphocytes

comprised the bulk of the WBC’s.

In the opossum and cottontail rabbit, lymphocytes were present in greater

proportion than neutrophils; in the other species, neutrophils were the most

prominent leukocyte. The long-tailed weasel had the greatest proportion of

neutrophils ( 86 per cent) and the lowest proportion of lymphocytes (14

per cent.

The proportions of leukocytes found in the woodchuck agree with those

reported for this species by Jordan.3 Similarly, the average values we found

for the skunk are in agreement with those given by Wintrobe.’

It is interesting to note that the raccoon, the largest species handled,

showed the lowest hemoglobin value, the lowest hematocrit, and the lowest

RBC diameter, yet had one of the highest RBC counts. Conversely, the long-

tailed weasel had the highest hemoglobin and hematocrit, and mid-range

RBC count and diameter. Wintrobe’s figures’ on two skunks for hemoglobin,

hematocrit, RBC and WBC counts are somewhat higher than those we found.

His figures for the opossum, based on four specimens. are within the range

we obtained.

Musacchia et al.4 compiled information on cell counts, RBC size, and dif-

ferential counts for some Alaskan mammals. In the few instances where corn-

parisons may be made between genera, our findings agree.
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