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Changes in the morphol0gic composition of peripheral blood and of bone marrow are very !mportant in 
evaluation of the state of th e organism and in various diseases as well as in various experimental fnvesttgations~ 

This necessitates definite knowledge of the morphologic composition of perlpherai blood and hcmopoletic 
organs In healthy animals, in particula r in d0g~. However, data available In the literature are inadequate. Tile 
majority O f authors base their conclusions on relativelyscant and heterogeneous material, So that statistical 
treatment shows [7] some of the differences found tobe nonsignificant? 

The averag e value givenby most Investigators for tile number of erythrocytes is 6-7 million per 1 rum s 
of blood. The limits of flt'lctuation, however; allowed bY some authors are very wide. A, F. Aleksandrov [1], 
for Instance, considers the range of normal erythrocyte content ill dogs to be from 3.96 to 8.4 million, ~r 
V. Bauman [2]extends it to 2.5-I0 million. The same can be said concerning the color ifidex tile upper limit 
of which is taken to be 1.24-1.4 [5]. 

Retlculocytes have only been estimated bY two investigators - E.C. Albrltton [9] and G. A. Ryaz!lkiu[7] 
whose data are widely divergent-:0-27 and 0-2.0 respectiv.ely 

.The total number of thr0mbocytes has been determined by many amhors. Average valites rcported have 
been within the range of 300,000-500,000 cells per 1 mm s blood with a wide scatter of fluctuations from 188,000 
to 960,000 [9], Ryazhkln [7] reports lOwer values for tile number of dirombocytcs (average - 150,000) with flue- 
.tuatlo~ls from 48,000 to 250,000.i 

The  average number Of leucocytes given by ma,ly authors varies within the limits of 9,000-10,000 per 
I mmS of blood with flucttiat!ons from G,O00 to 12,000 or iS,000. At the same time, A.  F. Aleksandrov, E. C. 
Albrlttoi, and G. A. Ryazhkln take higher values as normal (12,000-13,000) with fluctuations from 7,800 tO 
16,8oo. i8.000 Or 2o, 000. 

As regards the percentage composltlowt of the leucocyte !ormuia, the data Of most authors are consistent 
(60-'/0~cells of the .neutrophil series and 20725O]olymphoeytes). G. A. RyaZhkin's data form an exception, he 
takes 12U/olymphocytes (from 3 t ~ !85) as no r ma l .  

The average percentage of eosinophils equals 3-6 with fluctuations from 0,3 to 6-17 while that of baso- 
phils equals 0.5-1- wlth fhtctuattofls: from 0 to 1.2i 

The average quantity of m0nocytes is Within the limits of 3.7r with fluctuation, from 1-4to 4-10qo. 
Aleksandrov's data are an exception since hc raises marked monoc.ytosis (22.,r~/0) as.the, upper limit of norm.al 
Plasma cells have been determined by only three investigators- Aleksandrov, A. I. Ermolenko [3] and G, A. 
Ryazhldn who found them to amount to 0.4,2.25~]o. 

The erythrocyte sedimentation rate according to A. V. Kudryavtsev [5] is within th e range Of 2.3,5 
ram/hour and according to G. A. Ryazhkln - 6-15 mm/hotu~. 

information concerning the percentage content of Ceils i n bon e marrow is available inthe work of several 
attth~rs [1 ,2 ,  8 and 9]. The data, however , are divergent.= not related to peripheral blood findings and differ. 
as reg;trds cell nomenclature. 
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According to Stesn[ and tliggins, van Loon, Mulligan, lteckcrs' Canlter [91 aud I. I. Tarasov [8] ttle mira- 
bet of erythtoblast cells In tile normal coastltutcs 40",r)9~]0 and of myelold cells - 34.5-53.4%. 

According to Aieksandrov's statistics erythroblast cells make up l 4-32,~'0 and myelold cells 34.3-56.2"/'0. 
Ryazhkln% figures ate 3ff']o for crythrohlast and 52% for myelold cells. 

It follows from the above that fluctuations in the myelold cell  content arc smallcr than those In the 
erythroblast cell content. 

Subdivision of cells according to degrees of maturation has not been done by all authors. 

s Albrltton, analyzing the figures reported by'four investigators, calculates the content of immature 
forms of the red and white series In percentage of the total number of bone marrow cells (lO0). This shows 
timt imnlature erythrohlasL~ make up 5.4% (1.8-8,4~o) while immature regenerative cells of the mye[old series 
make up "/.4q0 (4-14.1%). 

In view of the divergence and pat,chy of literature data It was decided to present fire results of our hi- 
vestigatio m carried out on 200 dogs. 

E X P E R I M E N T A L  RESULTS 

As canbe  seen from Table 1, the number of erythrocytes In the dogs examinedin 6.6 million, the color 
Index t s, on the average, 0.5'/and ttle amount of reticnlocytes constitutes 8~]o . The absolute number of throm- 
bocytes equals, on the average, :304,000. 

1 mms of blood contains 10,500 leucocytes with fluctuations from 6,000 to 14,000. 

Analysis of tile leucocyte forrnura reveals the nentrophtl leucocytes make up, on rite average, 64.~r 
(40-86~o), lymphocytes 19,,~o (12-34~o), monocytes - 6% (0-13%), eoslnophlls - 7% (0-20%) and plasma Ceils 
0.67% (0-2qo), Single basophlls wcre only seen in a few dogs. 
fluctuations from 1 to  12. mm]holtr.. 

TABLE 1 

Normal Values for Peripheral Blood in Dogs 

Index 

L . . . . . . .  

Erythrocytcs (In mi l l ions)  
tlemoglohl n (in 
unlit) , 

Color hidex 
Reticulocytcs (In %) 
Thromhocytes (t n %) 
Thrombocytes (In flmusands) 
. Letleocytes (In thousands) 
Rod-nucleated acutrophlls 
( l n % )  . .  

Segment-nnclcatcd ncntroohll., 
O n - . % )  " " 
Neutrophlls (absolute number) 
Lymphocytes (in %)  
Lymphocytcs (absolute lllltltbCr 
Eoslnophlls (lu $). 
EoshtOphils (absohtte nurhber) 
M0nocytes (tn %) 
MoJtocytcs (absolute nmnber) 

Plasma ceils (in %) 
ESR (tnlji/hoHr) 

The average ESR value was 3.6 ram/hoar with 

I Averagc 

Ivalues I. 

. I 

6 6 8.4 5 . 2  

7~ " 04 60 
0.5: o . 7 6  o .~o  

�9 B i8 I 

48 - 80 25 
304 500 60 

10.5 1"4.0 6,0 

4 I0 0 

0 0 . 5  7 6  40 
6.9 10.0 3 . 6  

19.5 - 34 12 
2 a 8  o.8 
7 �9 20 0 
0.7 3 .0  0.2 
6 " 13 0 
0 .6  116 0 .2  

: 0 6 7  2 0 
3 . 6  :12 I 

" " i 

Maxhnal [ Minimal [Average 
[quadratic 

values ] value, ]deviation 

4-0.74 

4-8,56 
.4- O. O6 
4-3.8 

.4-10.83 
i 7 1 , 2  

• ! .86 

•  

4- 7.52 
+1,41 

5.28 
• 0.697 
+ 4.65 
:E0,54 
~3,31 
~0.30 

:t: 0.66 
:t:2,27 

IAvetage 
arttttmetic 

[ m e a n  e r r o r  

+_o. 05 

i 0 . 6  
:k O.04 
i0 .26  
4-0.69 
4-5.03 
4-0,13 

4-0.14 

~0.53 
4-0.09 
4-0.38 
4-0.04 
i0 .25  
4-0.03 
4-0,23 
4-0.02 

+0:046 
:L 0.227 
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The figures obtained by us thus approach In most cases those cited in the literature, but in some cases 
(total number of retlculocytes and percentage content of eoslnopMls) our values are htgtier, 

Passing on toan  analysis of the percentage composition of bone marrow cells (Table 2); the average 
values for erythroblast cells, according to our data, are 2"/.9%, for myeloblast cells - 57.43% and for all other 
cells 15.67%. Subdivision of the red and white series cells according to degree of maturation, expressing the 
values as percentage of total bone marrow cells (100) shows that Immature regenerative cells of the erythro- 
blast series constitute 2.3%'(0.2-8.8%) while Immature regenerative cells of the myelold series constitute 5.4%. 
(1.2-13.~'/o). 

T. A-B L E 2 

Normal Bone Marrow In Dogs 

Index 

Hemohistobl asts 

Reticulo-endothellal cells 
Prr 
Basophil maeroblasts 
Basophll normoblasts 

Polychromatophil n0rmoblasts 

Oxyphll normoblasts 

Total number of erythroblast 
cells 
Mitoses In red series 
Myetoblasts 
Premyelocgtes 
Myelocytes 
,YOUllg 

Rod-micleated neutrophlls 

$egment-n(Jeleated neutrophils 

Eosi nophi Is 
Basoplills* 
Total number of mycloid ceils 
LymphocYteS 
Monocytes " 
Megakaryocytcs" 
Megakaryoblasts* 
Mitoses In white Series* 
Ferrata cells* 

Average 
values 

0..16 

!.0 
0.9 
1.4 
7.8 

1 7  

0.8 

27.9 
!.0 
0.9 
1.9 
2.6 
6 

27 

15 
.4.0 

57.43 
4 
2.5 

Maximal 
value 

1.2 

4 . 0  
3.2 
5.6 

27 

34 

4.8 

. 44 
2.4 
0.0 

4 . ' 1  
6 

18 

48" 

42 
!0.0 
0.8 

74 
12 
I I  

1.2 
0.8 
1.6 
1.2 

Minimal 
value 

0 

0 
0 
0 .2  
1 

6 

0 

16 
0 

" 0 

0.2 
1 

:2 

6 

6 
. [  

o 

4O 
0 
0 
0 
0 

0 
0 

Average 
quadratic 
deviation 

=t:0.3 

i+o.468 
• 
+1.4 
.~4.99 

+6.24 

 o.oo 

+0.59 
:k0.64 
• !.04 
:t: 0.95 
• 

~7.55 

+7.81 
:l: I .87 

=1:.2.66 

Average 
arithmetic 
mean error 

 oo2 
4- 0.03 
:/:0.04 
+O.l 
_*0.35 

• 

+0.07 

• oio4 
-3:0.04. 
• O. 07 
4.0.06 
-t:0.22 

4-0.53 

:k0.55 
kO.13 

.1=0.19 
+0.15 

*Average values were not calculated because of large numbers of zero values. 

Analysis of fractional composition showed that young erythroblasts (pre-erythroblasts an d basopbil macro: 
blasts) constituted 8% of the total number of erythroblast ceils and young elements of the myelold series (mvelo- 
blasts, premyelocytes and myelocytes) constituted 9% of file total cells in the white series.. 

Thus, our find!rigs indicate thatln file bone marrow of healthy dogs (mongrels) myelold elements pre- 
dominate over erythroblast elements, and mature forms Over immature forms. 
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At tire same time qualitative changes, described in detail by A. P. Egorov [4], were also encountered In 
Jn!mal~. We found In smears of peripheral blood: hypersegmentosls O.2~0 (023.,5%), fragmentation 1.4q0 (0-8%), 
giant forms O.1401o (0-3%), ehromatolysls 0.73% (0-.lq0) ar,d granulocyte cytolysls 1.24% (0-6%), and agranulo- 
eyte$ !.4:~% (0-B01@. Bone marrow smears~howed:: pyknosls 2.52% (0-I0.6010), chromatolysls 1.0"/% (0-7.8%), 
thext s 0.13% (0-101@, giant forms 0.17% (o-5.rfr/@, hypersegmented forms 0.13% (0-1.2010), fragmentation 0.36% 
(0-3.2%), vaeuolizatlon of cells 0.17% (0-1.6%), cytophagla 0.03% (0-0.7%), pigment 0.12"I0 (0-l.2~ cytolysts 
13.4./, (2-3.",01,,). 

SUMMARY 

Determinations of various Indices of peripheral blood and bone: marrow of 200 healthy dogs were analyzed 
statlstlcaily and are presented in this paper. The average values for erythrocytc s (6.6 million), lenkocytcs 
(lO,fi00), thromhocytes (304,OO0), ret!culocytes (8%,) attd erythrocyte sedimentation rate (3.8 mm per hour ) 
are very close to th0sementloned In llterat,re. Numerical values, reflecting file contents Of erythroblastic 
(27.9%) and myelold (57.43)elements of the bone marrow differ to a certain extent from the corresponding 
data of l .  i. Tarasov and A. F. Alexandrov. The numerical Indicators of q,alltattve changes of the cells'of peri- 
pheral bloodand bone marrow are presented in this work. 
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