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Summary. In normal  adult Beagle dogs red cell concentration decreased linearly with increasing mean red cell volume and 
mean red cell haemoglobin.  The results are statistically significant (p < 0.001). 

In toxicological studies performed on Beagle dogs we have 
observed, in intact animals, negative coefficients of  correla- 
tion between red blood cell counts (RBCC) and mean 
corpuscular haemoglobin  (MCH)  or between RBCC and 
mean corpuscular vo lume (MCV). We have found no 
report on such a relationship of  RBCC and M C H  or M C V  
of  dogs in the literature. The observed relationships have a 
bearing on studies of  erythropoiesis, clinical interpretation 
of  laboratory data etc., as laboratory dogs are frequently 
used as a model  in biological and medical  experiments. 
Material and methods. Adult  Beagle dogs at the age of  9-49 
months (201 males and 197 females) were studied. They 
were kept individually in air-conditioned indoor dog cages, 
0.9 • 1.0 m. A dry dog diet in pellet form without supple- 
mental  vitamins, was supplied at the rate o f  0.33 kg /day  per 
animal;  water was available ad libitum. The lights were 
automatically controlled on a 12-h on, 12-h offcycle.  Blood 
samples were taken from the Vena cephalica antebrachii 
1-3 h after the lights were switched on. Each dog was 
examined once only. Erythrocyte counts were determined 
electronically on Celloscope 101 and Picoscale PS-4 count- 
ers, haemoglobin  on Linson Photometer  (540 nm), haema-  
tocrit by a micromethod in capillary tubes 1. All devices 
were calibrated. M C V  was computed from haematocri t  and 
RBCC, M C H  from haemoglobin  level and RBCC (using 
Hewlett  Packard 1000/40 computer).  A least-squares fit 
was used to determine the slope and intercept for a linear 
relation 2. 
Results. The results are shown in the table. Negative values 
of  correlation coefficients between R B C C  and M C H  or 
MCV were obtained. These coefficients of  correlation were 
significant (p < 0.001). No significant differences between 
correlation coefficients for males and females were 
revealed (p=0.38 for rMCH, RBCC, p=0.41  for rMcv,~Bcc ). 
Therefore,  data obtained in males and females were subse- 
quently analyzed together and the results o f  l inear regres- 
sion analysis are shown in the figure. 2 regression lines are 
in each part of  the figure. One shows the dependence of  

RBCC on M C H  or on MCV (RBCC is on the left-hand 
side of  the equations), the other shows the dependence of  
M C H  or MCV on R B C C  ( M C H  and MCV are on the left- 
hand side in the equations). As values of  correlation 
coefficients between RBCC and M C H  or MCV are similar, 
the statistical significance o f  the correlation difference 
between RBCC and MCV or M C H  respectively is for 
p=0.024;  we also computed the coefficient of  correlation 
between MCV and M C H  (table); MCV correlates with 
MCH. 
At the same time we computed variation coefficients for 
the characteristics concerned in males (VM) and females 
(VF) and we found a lower constancy of  MCV ( V ~ =  14.0, 
VF=14.2%), M C H  (VM=15.1, VF=14.4%) and RBCC 
(VM= 14.1, VF= 15.7%) than M C H C  (VM=9.8 , VF=7.4%), 

Coefficients of correlation (r) between values of red blood cell 
concentration (RBCC) and mean corpuscular haemoglobin (MCH) 
or between RBCC and mean corpuscular volume (MCV) 

Characteristic Males Females Males and 
females 

RBCC (1012,'1) 7.03+ 0.07 a 7.12+_0.08 7.07+_0.05 
MCH (pg) 24.53 + 0.26 24.25+_ 0.25 24.39+_ 0.18 
MCV (fl) 75.88+_0.75 75.23+_0.76 75.56+_0.53 

rMCH,RBCC -- 0.741 - 0.793 - 0.767 
P (rMCH, RBCC) < 0.001 < 0.001 < 0.001 

rMcv, RBCC -- 0.806 -- 0.845 -- 0.826 
P (rMCV, RBCC) �9 < 0.001 < 0.001 < 0.001 

rMCV, MCH + 0.791 
p(rMCV, MCH) < 0.001 

number of animals 201 197 398 

a Means +_ SEM. p(rMCH, RBCC), p(rMCV,RBCC ) and p(rMCV, MCH) 
are levels of statistical significance of the correlation coefficients 
concerned. 
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Graph of the regression lines for laboratory dogs show- 
ing the linear relation of mean cell haemoglobin (MCH) 
and red blood cell counts (RBCC) or the linear relation 
of mean corpuscular volume (MCV) and RBCC. 

o 

r 

15 

haemoglobin concentration (V~= 10.7, Vv= 8.8%) and hae- 
matocrit (V M = VF= 7.7%). These data suggest that correla- 
tions among MCV, RBCC and MCV, which are computed 
above, might be decisive in the controlling mechanism in 
the red blood picture of normal adult dogs. 
Discussion. We have found no report on a negative coeffi- 
cient of correlation between MCH and RBCC in any 
animal species or in human subjects. There is one report of 
such a relationship between human MCV and RBCC 3 but 
no report for other species has been found. The MCH 
values depend upon the haemoglobin synthesis and the cell 
volume ( M C H = M C H C x  MCV). As the MCHC is rela- 
tively constant (cf. variation coefficients), the basic rela- 
tionship is between MCH and MCV. Thus, the erythrocyte 
volume might be important in the controlling mechanism. 
Nevertheless, the MCV depends upon haematocrit and 
RBCC (MCV=haematocrit/RBCC). As both haematocrit 
and haemoglobin levels are relatively constant (cf. variation 
coefficients), both MCV and MCH seem to be decisive in 
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controlling the mechanisms of RBCC, which we confirmed 
by the higher statistical significance of correlation between 
RBCC and MCV or MCH as well. Our findings partially 
explain clinical experience that RBCC are usually a less 
responsive determination than other characteristics made in 
the examination of the red blood picture, particularly 
haematocrit 4 and MCHC 5. 
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Summary. Increased basal TSH levels and an enhanced response to cold-exposure were apparent in the SHR accustomed 
to + 30 ~ whereas goitres and an increased amount of the anterior pituitary TSH were measured in SHR kept at + 20 ~ 

Spontaneously hypertensive rats (SHR) which were origi- 
nally isolated by Okamoto and Aoki 2, have been widely 
used as an animal model for essential hypertension. From 
the very beginning small but definitive abnormalities were 
observed in the endocrine function of SHR 3, e.g. basal TSH 
levels were somewhat higher in SHR than in the various 
control rats 4 7. In 1 study ~, the TSH-response to exogenous 
TRH was enhanced in SHR. Furthermore, SHR have had 
small goitres 2'4'5 or an increased uptake of radioiodine 2'4. 
Although there has not been very marked hypertrophy of 
the anterior pituitaries in SHR 2'3, basophilic 3 or more 
specifically thyrotrophic cells s have been relatively in- 
creased. The levels of serum thyroid hormones have some- 
times been low 4'5'9. These data from several sources have 
not been easy to interpret, and definitive conclusions about 
the level of the disturbance have not been drawn. 
We have now compared the dynamics of the hypothala- 
mus-anterior pituitary-thyroid gland axis in the SHR and 
the Wistar-Kyoto (WKY) control rats, trying to localize the 

possible error of this axis. We have measured hypothalamic 
TRH levels, anterior pituitary TSH concentrations and 
serum TSH and thyroid hormone levels both under basal 
conditions and during cold- and TRH-stimulation, 
Materials and methods. SHR and WKY control rats were 
originally obtained from NIH and then inbred in our 
department. The rats were used at the age of about 8 
months. They were fed with common laboratory pellets 
(iodine content 0.5-1 mg/kg) and tap water ad libitum. 
Blood pressure of SHR was between 150 and 210 mmHg 
and that of WKY rats between 100 and 135 mmHg, when 
measured about 2 weeks before the experiments. Some of 
the rats were adapted to + 30 ~ for 7 days before use. The 
cold-exposure was used to elevate serum TSH levels 
(+ 4 ~ for 30 min). The TSH cold-response is known to be 
mediated via increased TRH-release in the hypothala- 
mus l~ and this test is therefore used to study changes in 
the activity of the hypotalamic TRH neurons. The warmth- 
adaptation has been a routine because a high cold-response 


