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Guinea  p igs  a r e  of ten  u sed  in l a b o r a t o r y  i n v e s t i g a t i o n s  a s  a c o n v e n i e n t o b j e c t  f o r  m a s s  e x p e r i m e n t s ,  
e s p e c i a l l y  in h e m a t o l o g y .  I n f o r m a t i o n  in the l i t e r a t u r e  on the c o m p o s i t i o n  of the p e r i p h e r a l  b lood  and 
h e m o p o i e t i c  o r g a n s  of t h e s e  a n i m a l s  i s  i nadequa t e  and c o n t r a d i c t o r y  [1-11].  M o r e o v e r ,  o b j e c t i v e  me thod  
of h e m a t o l o g i c a l  i n v e s t i g a t i o n  such  as  the s tudy  of the n u m b e r  of bone  m a r r o w  c e l l s  p e r  uni t  v o l u m e ,  d i r e c t  
count ing  of the a b s o l u t e  e o s i n o p h i l  count ,  e tc .  a r e  now w i d e l y  u s e d ,  and few i n v e s t i g a t i o n s  of t he se  i n d i c e s  
have  b e e n  c a r r i e d  out on hea l t hy  gu inea  p i g s .  I n t e r e s t i n g  s t u d i e s  have  b e e n  m a d e  of the  e r y t h r o c y t o m e t r i c  
c u r v e  and of the m e a n  d i a m e t e r  of the e r y t h r o c y t e s .  The da ta  p u b l i s h e d  on t h e s e  i n d i c e s  w e r e  ob t a ined  by  
m e a s u r i n g  the d i a m e t e r s  of e r y t h r o c y t e s  in f ixed ,  s t a i n e d  f i l m s  by  m e a n s  of an o c u l a r  m i c r o m e t e r .  The 
Swed i sh  " C e l l o s c o p e "  a p p a r a t u s  i s  b e i n g  u s e d  m o r e  and m o r e  wide ly  in c l i n i c a l  and l a b o r a t o r y  p r a c t i c e  
f o r  m e a s u r i n g  the d i a m e t e r  of e r y t h r o e y t e s  s u s p e n d e d  in an i so ton ic  so lu t ion .  In th is  connec t ion  i t  has  
b e c o m e  n e c e s s a r y  to c o m p a r e  the r e s u l t s  ob ta ined  by t h e s e  two m e t h o d s .  

The o b j e c t  of the  p r e s e n t  i n v e s t i g a t i o n  was  to m a k e  a quan t i t a t i ve  s tudy  of the h e m o p o i e t i e  i n d i c e s  in 
n o r m a l  gu inea  p i g s .  

EXPERIMENTAL METHOD 

To determine the normal hematological indices the peripheral blood of 200 healthy guinea pigs weigh- 
ing 350-450 g was investigated. The erythrocyte count and the erythrocytometric curve were determined 
by means of the Celloscope, diluting the blood with 0.9% sodium chloride solution with the addition of double 
phosphate buffer and formalin. 

The hemoglobin concentration was determined by means of a type FEK-MI photoelectric colorimeter. 
The reticuloeyte, platelet, and leukocyte counts were determined by the usual methods. The eosinophils 
were counted in a Fuehs-Rosenthal chamber using Hinkleman's reagent. 

To study the hemopoientic organs,20 guinea pigs weighing 320-400 g and 34 animals weighing 600- 
855 g were killed by decapitation. The volume of the femoral marrow and the number of erythrocytes per 
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F ig .  1o N u m b e r  of e r y t h r o c y t e s  of 
d i f f e r e n t  d i a m e t e r s  (in #)  in  b lood  
of guinea  p ig s  (in %) of the to ta l  
e r y t h r o c y t e  count .  

mm 3 were determined by Mantz's method [9]. The spleen was 
weighed and the ratio between its weight in milligrams and the 
body weight in grams calculated. Differential counts of the mar- 
row and spleen cells were obtained from impression films. 

TABLE 1, Changes  in L e u k o c y t e ,  Neu t roph i l ,  and L y m p h o c y t e  
Counts of Guinea  P i g s  du r ing  Growth  

Age of animals 

3--4 weeks 
1 ~ - - 2  months 
3 
3~% --7 months 
,8--10 
10--18 

No., of Leukocytes (in INeutrophils 
' an! - Weight(in'g) Imal s thousands) ~inthousands 

1 9 5 •  10 I 1 5,4 + 0,5 2,1 • 0,4 
324• 4 40 6,6_+ 0,5 2,0_+ 0,2 
437--- 8 28 8,3- + 0,9 3,8• 0,5 

450--600 66 9,9_+ 0,3 4,2• 0,3 
670--800 71 12,5.--0,4 5,0• 

800 and more 28 14,4 • 0,7 5,9• 0,7 

Lymphocytes 
in thousands) 

3,4-+0,3 
3,6• 
5,2• 
6,2• 
6,5• 
7,3• 

Moscow (Presented by Active Member of the Academy of Medical Sciences of the USSR P. D. 
Gorizontov). Translated from Byulleten' ]~ksperimental'noi Biologii i Meditsiny, Vol. 64, No. pp. 111-114, 
August, 1967. Original article submitted September 22, 1965. 
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TABLE 2. Morphological Indices of the Per iphera l  Blood 
for  Guinea Pigs 

TABLE 3. Morphological 

Index 

Erythrocytes (millions) 

Hemoglobin (in g %) 

Reticulocytes (in %) 

M •  o- 

5.59• 0.55 

14.8+0.1 0.95 

17.7• 8ol 

Mean d iameter  of e ry throcytes  
(in #) 7.46• 0.43 

Leukocytes (in thousands) 8.9=e0.21 3.1 

Lymphoeytes 
% 

Number (in thousands) 

Monoeytes 
% 

Number 

Granulocytes 
stab neutrophils (in %) 
polymorphonuclear  neutrophils 

(in %) 
basophils (in %) 
eosinophils (in %) 

64.86• 
5.6• 

3.06• 
269• 

0.08• 

30.53+0.71 
0.61• 
0.67• 

11.5 
3.02 

1.54 
188.52 

0.36 

10.2 
1.17 
1.36 

Total granulocytes (thousands) 2.9• 1.38 

Plate le ts  (thousands) 497• 110.9 

Indices of Bone Marrow of Guinea Pigs of Different Ages 

Index 

Total volume of f emora l  
mar row (mm 3) 

Total number of f emora l  
mar row cells (millions) 

Number of cells pe r  mm 3 
mar row (millions) 

Reticulo-endothelium 
(in %) 

Hemohistioblasts (in %) 
Erythroblas  ts 
Pronormoblas t s  (in %) 
Basophilic normoblasts  

(in %) 
Polychromatophilic nor- 
moblasts (in %) 
Oxyphilic normoblasts 

in (%) 
Total number  of e ry th-  

roblas t ic  cel ls  (in %) 
Mitoses in e ry thro id  
series (in %) 

Weight (in g) 

600-855 

137.6:L 5.27 

169.13• 

1.238• 

3.0 • 0.46 
0.10• 
0.68• 
1.91• 

5.03• 

14,40• 

0.28• 

22.34• 

0.43• 

320-400 

104• 

184.6 • 9 

1.78• 

3.4• 
0.86"0.12 

0.5*0.06 
1.08• 

4.0• 

10.84• 

0.02 

16.44• 1.33 

0.7• 

Index 

Megakaryoeytes (in %) 
Myeloblasts (in %) 
Promyelocy tes  (in %) 
Myelocytes (in %) 
Nentrophils 

metamyelocytes  (in %) 
stab cells (in %) 
polymorphonuclear  
(~ n %) 

Basophils (in %) 
Eosinophils (in %) 
Total number of 

granulocytes (in %) 
Lymphocytes (in %) 
Monocytes (in %) 
Plasma cells of e ry th-  

roid se r i e s  (in %) 
Plasma cells  of mye-  

]oid se r ies  (in %) 
Mitoses in myeloids 

se r i e s  (in %) 

Weight (in g) 

600-855 

0.10• 
1.60• 
1.18• 
3~177 

5.08• 
12&5• 

21.18• 
1.21• 
6.32• 

52.25• 
18.34• 

2.65• 

0.08~0.02 

0.17• 

0.42• 

320-400 

0.08• 
1,98• 

1.2• 
1.28• 

2.48• 
11.84• 

21.88• 
0.88• 
3.64• 

45.18• 
28.82• 
4.36 • 0.44 

0.24+0.02 

0.84• 
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TABLE 4. Morphological Indices of the Spleen for  Guinea Pigs 

Index M • m cr 

888.4• 119.76 Weight of spleen (in rag) 
Ratio between weight of spleen (in rag) 

and body weight (in g) 
Reticulo-endothelium (in %) 
Prolymphoblas ts  (in %) 
Lymphoblasts (in %) 
Prolymphocytes  (in %) 
Medium lymphocytes (in %) 
Small lymphocytes (in %) 
Total number  of lymphocytes (in %) 
Monocytes (in %) 
Basophils (in %) 
Eosinophils (in %) 
Neutrophils (in %) 
Total number  of granulocytes (in %) 
Erythroblas ts  (in %) 
Fibroblasts  {in %) 
Mitoses (in %) 
P lasma cells (in %) 

1.25• 
5.55• 
0.13• 
0.73• 
4.99+0.37 

61o98• 
12.65:L0.95 
80.50• 
3.07• 
0.21• 
0.99• 
7.84• 
9.03• 
0.28• 
0.85• 
0.18• 
0.14• 

0.22 
1.98 
0.14 
0.57 
2.12 
6.52 
5.41 
4.54 
1.13 
0.14 
1.78 
3.14 
3.14 
0.43 
0.62 
0.09 
0.14 

E X P E R I M E N T A L  R E S U L T S  

The resul ts  obtained are  given in Tables 1-4 and in the figure.  

Per iodic  investigation of the per ipheral  blood indices showed that during growth of the guinea pigs 
(from 195 to 850 g, or  f rom 3-4 weeks to 1-1.5 years)  the erythrocyte ,  ret iculocyte,  and platelet counts 
showed little change, while the leukocyte count increased (see Table 1). 

It is c lear  f rom the values of the quantitative and qualitative indices of the bone mar row of the guinea 
pigs given in Table 3 that the total number  of mar row cells in the femur  was essent ial ly  the same in guinea 
pigs weighing 350-400 and 600-855 g. In the myelogram of the younger animals (320-400 g) the lymphocyte 
count was ra ised,but  the number of erythroblas t ic  and myeloid cells was smal le r  than in the older animals 
(600-850 g). 

LITERATURE CITED 

1. D . I .  Gol 'dberg and E. D. Gol 'dberg, Reference Book on Hematology. With an Atlas of Photomicro-  
graphs [in Russian], Tomsk (1961). 

2. D~ Ya. Krinitsin, Lab. Praktika,  No. 1, 18 (1930). 
3. A . A .  Kudryavtseva,  Investigation of the Blood in Veter inary Diagnosis [in Russian], Par t s  1-2. 

Moscow (1952-1953). 

V. N. Nikitin, Hematological Atlas of Livestock and Labora tory  Animals [in Russian], Moscow (1956). 4. 

5. V .A .  Pokrovskii ,  Lab. Praktika,  No. 10, 17 (1940). 
6. P . P .  Sakharov, A. I. Metelkin, and E. I. Gudkova, Laboratory  Animals [in Russian], Moscow (1952). 
7. E . C .  Albritton, (Ed.) Standard Values in Blood. Dayton, Ohio (1952). 
8. H.G.  Hansen and H. SchSn, Acta Haemat. (Basel), 10, p. 77 (1953). 
9. J . M .  Mantz, C .R .  Soc. Biol., 151, p. 1957 (1957). 

10. C. Sacchetti and E. Bianchini, Haematologica, 37, p. 499 (1953). 
11. S. Schermer ,  Die Blutmorphologie der Labora tor iumst ie re .  Leipzig (1954). 

907 


